
Notice of Award 
PRIMA TE RESEARCH CENTER GRANT Federal Award Date: 12/12/2015 

Department of Health and Human Services 
National Institutes of Health 

OFFICE OF THE DIRECTOR, NATIONAL INSTITUTES OF HEAL TH 

Grant Number: 2P51OD011107-54 REVISED 
FAIN: P51O0011107 

Principal lnvestigator(s): 
Harris A Lewin 

Project Title: California National Primate Research Center 

Ahmad Hakim-Elahi 
UNIVERSITY OF CALIFORNIA AT DAVIS 
1850 Research Park Drive 
Suite 300 
Davis, CA 956186153 

Award e-mailed to: awards@ucdavis.edu 

Period Of Performance: 
Budget Period: 05/19/2015 - 04/30/2016 
Project Period: 05/01/1997- 04/30/2018 

Dear Business Official: 

The National Institutes of Health hereby revises this award (see "Award Calculation" in Section I 
and "Terms and Conditions" in Section Ill) to Regents of the University of California in support of 
the above referenced project. This award is pursuant to the authority of 42 USC 241 42 CFR 52 
and is subject to the requirements of this statute and regulation and of other referenced, 
incorporated or attached terms and conditions. 

Acceptance of this award including the "Terms and Conditions" is acknowledged by the grantee 
when funds are drawn down or otherwise obtained from the grant payment system. 

Each publication, press release, or other document about research supported by an NIH award 
must include an acknowledgment of NIH award support and a disclaimer such as "Research 
reported in this publication was supported by the Office Of The Director, National Institutes Of 
Health of the National Institutes of Health under Award Number P51OD011107. The content is 
solely the responsibility of the authors and does not necessarily represent the official views of 
the National Institutes of Health." Prior to issuing a press release concerning the outcome of this 
research, please notify the NIH awarding IC in advance to allow for coordination. 

Award recipients must promote objectivity in research by establishing standards that provide a 
reasonable expectation that the design, conduct and reporting of research funded under NIH 
awards will be free from bias resulting from an Investigator's Financial Conflict of Interest (FCOI), 
in accordance with the 2011 revised regulation at 42 CFR Part 50 Subpart F. The Institution 
shall submit all FCOI reports to the NIH through the eRA Commons FCOI Module. The regulation 
does not apply to Phase I Small Business Innovative Research (SBIR) and Small Business 
Technology Transfer (STTR) awards. Consult the NIH website 
http://grants.nih.gov/grants/policy/coi/ for a link to the regulation and additional important 
information. 

If you have any questions about this award, please contact the individual(s) referenced in Section 
IV. 

Sincerely yours, 
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Gavin Wilkom 
Grants Management Officer 
OFFICE OF THE DIRECTOR, NATIONAL INSTITUTES OF HEALTH 

Additional information follows 

Page-2 

NIH .�GAR I Ver�1011 I 10 21 20 5 16:'i6:IN Gener.., ._-,Jon· 12/12 2015 l.'.!:{Wl·2Y A�-1 

Obtained by Rise for Animals. 
Uploaded to Animal Research Laboratory Overview (ARLO) on 09/19/2020



SECTION I - AWARD DAT A - 2P51O0011107-54 REVISED 

Award Calculation (U.S. Dollars) 
Salaries and Wages 

Fringe Benefits 
Personnel Costs (Subtotal) 
Consultant Services 
Equipment 
Supplies 
Travel Costs 
Alterations and Renovations 
Other Costs 

Federal Direct Costs 
Federal F&A Costs 
Approved Budget 
Total Amount of Federal Funds Obligated (Federal Share) 
Less Unobligated Balance 
TOTAL FEDERAL AWARD AMOUNT 

AMOUNT OF THIS ACTION (FEDERAL SHARE) 

$2,554,529 
$1,095,594 
$3,650,123 

$96,621 
$448,981 

$3,724,338 
$132,544 
$114,494 
$904,563 

$9,071,664 
$1,931,359 

$11,003,023 
$11,003,023 

$163,630 
$10,839,393 

$0 

SUMMARY TOTAL FEDERAL AWARD AMOUNT YEAR ( 54) 
GRANT NUMBER TOTAL FEDERAL AWARD AMOUNT 
2P51OD011107-54 $10,839,393 
3P51OD011107-54S1 $499,700 
3P51OD011107-54S2 $249,144 
TOTAL $11,588,237 

SUMMARY TOTALS FOR ALL YEARS 
YR THIS AWARD CUMULATIVE TOTALS 
54 $10,839,393 $11,588,237 

55 $11,183,961 $11,183,961 

56 $11,181,581 $11,181,581 
Recommended future year total cost support, subject to the availability of funds and satisfactory 
progress of the project 

Fiscal Information: 
CFDA Name: 
CFDA Number: 
EIN: 
Document Number: 
PMS Account Type: 
Fiscal Year: 

IC CAN 
OD 8014499 
AG 8470701 

Research Infrastructure Programs 
93.351 
1946036494A1 
POD011107J 
P (Subaccount) 
2015 

2015 
$10,729,106 
$110,287 

2016 
$11,073,674 
$110,287 

2017 
$11,071,294 
$110,287 

Recommended future year total cost support, subject to the availability of funds and satisfactory 
progress of the project 

NIH Administrative Data: 
PCC: CMP01 / OC: 414B / Released: WILKOMG 12/11/2015 
Award Processed: 12/12/2015 12:00:29 AM 

SECTION II - PAYMENT/HOTLINE INFORMATION - 2P51O0011107-54 REVISED 

For payment and HHS Office of Inspector General Hotline information, see the NIH Home Page 
at http://grants.nih.gov/grants/policy/awardconditions.htm 
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SECTION Ill -TERMS AND CONDITIONS -2P51OD011107-54 REVISED 

This award is based on the application submitted to, and as approved by, NIH on the above-titled 
project and is subject to the terms and conditions incorporated either directly or by reference in 
the following: 

a. The grant program legislation and program regulation cited in this Notice of Award.
b. Conditions on activities and expenditure of funds in other statutory requirements, such as

those included in appropriations acts.
c. 45 CFR Part 75.
d. National Policy Requirements and all other requirements described in the NIH Grants

Policy Statement, including addenda in effect as of the beginning date of the budget
period.

e. Federal Award Performance Goals: As required by the periodic report in the RPPR or in
the final progress report when applicable.

f. This award notice, INCLUDING THE TERMS AND CONDITIONS CITED BELOW.

(See NIH Home Page at http://grants.nih.gov/grants/policy/awardconditions.htm for certain 
references cited above.) 

Research and Development (R&D): All awards issued by the National Institutes of Health (NIH) 
meet the definition of "Research and Development" at 45 CFR Part§ 75.2. As such, auditees 
should identify NIH awards as part of the R&D cluster on the Schedule of Expenditures of Federal 
Awards (SEFA). The auditor should test NIH awards for compliance as instructed in Part V, 
Clusters of Programs. NIH recognizes that some awards may have another classification for 
purposes of indirect costs. The auditor is not required to report the disconnect (i.e., the award is 
classified as R&D for Federal Audit Requirement purposes but non-research for indirect cost rate 
purposes), unless the auditee is charging indirect costs at a rate other than the rate(s) specified in 
the award document(s). 

This institution is a signatory to the Federal Demonstration Partnership (FOP) Phase VI 
Agreement which requires active institutional participation in new or ongoing FDP demonstrations 
and pilots. 

Carry over of an unobligated balance into the next budget period requires Grants Management 
Officer prior approval. 

This award is subject to the requirements of 2 CFR Part 25 for institutions to receive a Dun & 
Bradstreet Universal Numbering System (DUNS) number and maintain an active registration in 
the System for Award Management (SAM). Should a consortium/subaward be issued under this 
award, a DUNS requirement must be included. See 
http://grants.nih.gov/grants/policy/awardconditions.htm for the full NIH award term implementing 
this requirement and other additional information. 

This award has been assigned the Federal Award Identification Number (FAIN) P51OD011107. 
Recipients must document the assigned FAIN on each consortium/subaward issued under this 
award. 

This award is not subject to the Transparency Act subaward and executive compensation 
reporting requirement of 2 CFR Part 170. 

In accordance with P.L. 110-161, compliance with the NIH Public Access Policy is now 
mandatory. For more information, see NOT-OD-08-033 and the Public Access website: 
http://publicaccess.nih.gov/. 

This award is funded by the following list of institutes. Any papers published under the auspices 
of this award must cite the funding support of all institutes. 

Page-4 

NIH �GAR I Ver�1011 I 10 21 20 5 16:'i6:IN Gener; ._-,Jon· 12/12 2015 l.'.!:{Wl·2Y A�-1 

Obtained by Rise for Animals. 
Uploaded to Animal Research Laboratory Overview (ARLO) on 09/19/2020



Office Of The Director, National Institutes Of Health (OD) 
National Institute On Aging (NIA) 

Treatment of Program Income: 
Additional Costs 

SECTION IV - OD Special Terms and Conditions- 2P51OD011107-54 REVISED 

REVISION #2: Carryover Approval 

Carryover 
This revision reflects an authorized carryover of $163,630 ($133,359 direct costs and $30,272 
F&A costs) in accordance with the grantee's request dated 10/08/2015, and may be used for the 
requested purpose only. 

All previous terms and conditions remain in effect. 

REVISION #1 : This award is revised to address the following issue: 

Change of Personnel eluded by 
�--�T�hi=s�re�v......,ision acknowledges the departure o equeSter nd approves the addition of Dr. 

eluded by in accordance with the grantee's request, dated June 2, 2015. 
equester 

KEY PERSONNEL 
In addition to the Pl, the following individuals are named as key personnel (individuals who have 
effort that NCATS/ORIP staff is tracking): 

Leluded by Requester 

Written prior approval is required if any of the individual(s) named above withdraws from the 
project entirely, is absent from the project during any continuous period of 3 months or more, or 
reduces time devoted to the project by 25 percent or more from the level that was approved at the 
time of award. 

All previous terms and conditions remain in effect. 

SUBJECT FOA 
This award is subject to the conditions set forth in NIH Guide Notice PAR-14-226, which are 
hereby incorporated by reference as special terms and conditions of this award. Copies of this 
Funding Opportunity Announcement can be found at the following link: 
http://grants.ni h .gov/grants/au ide/pa-files/PAR-14-226 .htm I 

ORIP FUNDING PLAN FOR FY2015 
This competing award reflects the NIH Fiscal Policy for Grant Awards for FY2015 (see NIH Guide 
Notice NOT-OD-15-050) and the implementation of the ORIP FY2015 grants funding policy: 
http://dpcpsi.nih.gov/orip/rf/fyg fp2015. 

KEY PERSONNEL 
In addition to the Pl, the following individuals are named as key personnel (individuals who have 
effort that ORIP staff is tracking): 

L
eluded by Requester 

I 

Written prior approval is required if any of the individuals named above withdraws from the project 
entirely, is absent from the project during any continuous period of 3 months or more, or reduces 
time devoted to the project by 25 percent or more from the level that was approved at the time of 
award. 
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RECYCLING FUTURE BUDGET PERIOD START DATES 
In order to redistribute awards more evenly throughout the fiscal year, this grant has been issued 
with a 11.5-month initial budget period with 12 months of monetary support. The continuation 
award for this grant will cycle each year on May 1st. Information for where to submit reports may 
be found at: http://grants.nih.gov/grants/submitapplication.htm. 

FRINGE BENEFITS 
The requested budget has been reviewed and accepted by the ORIP. Fringe Benefit amounts 
reflect a slight variance from the F&A Rate Agreement dated 8/19/2013. The Fringe Benefits 
have been awarded at the requested level. The grantee may rebudget within the direct cost 
categories as necessary to adjust for the minimal increase and/or decrease in fringe benefit rates. 

SALARY CAP 
None of the funds in this award shall be used to pay the salary of an individual at a rate in excess 
of the current salary cap. Therefore, this award and/or future years are adjusted accordingly, if 
applicable. Current salary cap levels can be found at the following URL: 
http://grants.nih.gov/grants/policy/salcap summary.htm. 

PRIOR AP PROV AL REQUEST 
Any prior approval request (e.g., changes to key personnel as noted on the award, changes in 
human and animal subjects requiring prior approval) must be submitted to the assigned Grants 
Management Specialist and Programmatic Official. Please refer to the NIH Grants Policy 
Statement for the activities and/or expenditures that require NIH approval at 
http://grants.nih.gov/grants/policy/nihgps/nihgps.pdf Chapter 8.1 

CO-FUND 
This award reflects support from the ORIP in the amount of $10,729,106 total costs and from the 
National Institute of Aging in the amount of $110,287 total costs. 

NON-COMPETING RENEWAL (NON-SNAP) 
The NIH requires the use of the Research Performance Progress Report (RPPR) for all Type 5 
progress reports. The RPPR and other documents applicable to this Non-SNAP grant are due the 
first of the month preceding the month in which the budget period ends (e.g., if the budget period 
ends 11 /30, the due date is 10/1 ). Please see http://qrants.nih.gov/grants/rppr/index.htm for 
additional information on the RPPR. 

COMMUNICATIONS/PRESS RELEASE 
If the grantee plans to issue a press release concerning the outcome of ORIP grant-supported 
research, it should notify Ms. Patricia Newman, ORIP Communications at 301-435-0744, in 
advance to allow for coordination. 

The ORIP WWW home page is at http://dpcpsi.nih.gov/orip/ 

STAFF CONT ACTS 

The Grants Management Specialist is responsible for the negotiation, award and administration of 
this project and for interpretation of Grants Administration policies and provisions. The Program 
Official is responsible for the scientific, programmatic and technical aspects of this project. These 
individuals work together in overall project administration. Prior approval requests (signed by an 
Authorized Organizational Representative) should be submitted in writing to the Grants 
Management Specialist. Requests may be made via e-mail. 

Grants Management Specialist: Melissa Austin Williams 
Email: Melissa.Austin@nih.gov Phone: (301) 402-7183 Fax: (301) 480-3777 

Program Official: John D. Harding 
Email: hardingj@mail.nih.gov Phone: 301-435-0776 Fax: 30- 480-3819 

SPREADSHEET SUMMARY 
GRANT NUMBER: 2P51OD011107-54 REVISED 

INSTITUTION: Regents of the University of California 
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Budoet Year54 Year55 Year56 
Salaries and Waoes $2,554,529 $2,605,889 $2,605,889 
Frinoe Benefits $1,095,594 $1,127,374 $1,127,374 
Personnel Costs (Subtotal) $3,650,123 $3,733,263 $3,733,263 
Consultant Services $96,621 $22,270 $22,270 
Equipment $448,981 $477,966 $516,186 
Supplies $3,724,338 $3,802,323 $3,802,323 
Travel Costs $132,544 $136,520 $136,520 
Alterations and Renovations $114,494 $121,800 $81,200 
Other Costs $904,563 $931,700 $931,700 
TOTAL FEDERAL DC $9,071,664 $9,225,842 $9,223,462 
TOTAL FEDERAL F&A $1,931,359 $1,958,119 $1,958,119 
TOTAL COST $10,839,393 $11,183,961 $11,181,581 

Facilities and Administrative Costs Year54 Year 55 Year56 
F&A Cost Rate 1 22.7% 22.7% 22.7% 
F&A Cost Base 1 $8,508,190 $8,626,076 $8,626,076 
F&A Costs 1 $1,931,359 $1,958,119 $1,958,119 

Page-7 

NIH �GAR I Ver�1011 I 10 21 20 5 16:'i6:IN GcncrarcJ on· 12/12 2015 l.'.!:{Wl·2Y A�-1 

Obtained by Rise for Animals. 
Uploaded to Animal Research Laboratory Overview (ARLO) on 09/19/2020



Notice of Award 
PRIMA TE RESEARCH CENTER GRANT Federal Award Date: 05/18/2015 

Department of Health and Human Services 
National Institutes of Health 

OFFICE OF THE DIRECTOR, NATIONAL INSTITUTES OF HEAL TH 

Grant Number: 2P51OD011107-54 
FAIN: P51O0011107 

Principal lnvestigator(s): 
Harris A Lewin 

Project Title: California National Primate Research Center 

Bunn, Alyssa 
Contracts and Grants Analyst 
1850 Research Park Drive 
Suite 300 
Davis, CA 956186153 

Award e-mailed to: awards@ucdavis.edu 

Period Of Performance: 
Budget Period: 05/19/2015 - 04/30/2016 
Project Period: 05/01/1997 - 04/30/2018 

Dear Business Official: 

The National Institutes of Health hereby awards a grant in the amount of $10,839,393 (see 
"Award Calculation" in Section I and "Terms and Conditions" in Section Ill) to Regents of the 
University of California in support of the above referenced project. This award is pursuant to the 
authority of 42 USC 241 42 CFR 52 and is subject to the requirements of this statute and 
regulation and of other referenced, incorporated or attached terms and conditions. 

Acceptance of this award including the "Terms and Conditions" is acknowledged by the grantee 
when funds are drawn down or otherwise obtained from the grant payment system. 

Each publication, press release, or other document about research supported by an NIH award 
must include an acknowledgment of NIH award support and a disclaimer such as "Research 
reported in this publication was supported by the Office Of The Director, National Institutes Of 
Health of the National Institutes of Health under Award Number P51OD011107. The content is 
solely the responsibility of the authors and does not necessarily represent the official views of 
the National Institutes of Health." Prior to issuing a press release concerning the outcome of this 
research, please notify the NIH awarding IC in advance to allow for coordination. 

Award recipients must promote objectivity in research by establishing standards that provide a 
reasonable expectation that the design, conduct and reporting of research funded under NIH 
awards will be free from bias resulting from an Investigator's Financial Conflict of Interest (FCOI}, 
in accordance with the 2011 revised regulation at 42 CFR Part 50 Subpart F. The Institution 
shall submit all FCOI reports to the NIH through the eRA Commons FCOI Module. The regulation 
does not apply to Phase I Small Business Innovative Research (SBIR) and Small Business 
Technology Transfer (STTR) awards. Consult the NIH website 
http://grants.nih.gov/grants/policy/coi/ for a link to the regulation and additional important 
information. 

If you have any questions about this award, please contact the individual(s) referenced in Section 
IV. 

Sincerely yours, 
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Stacia H Fleisher 
Grants Management Officer 
OFFICE OF THE DIRECTOR, NATIONAL INSTITUTES OF HEALTH 

Additional information follows 
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SECTION I -AWARD DATA-2P51OD011107-54 

Award Calculation (U.S. Dollars) 
Salaries and Wages 

Fringe Benefits 
Consultant Services 
Equipment 
Supplies 
Travel Costs 
Alterations and Renovations 
Other Costs 

Federal Direct Costs 
Federal F&A Costs 
Approved Budget 
Total Amount of Federal Funds Obligated (Federal Share) 
TOTAL FEDERAL AWARD AMOUNT 

AMOUNT OF THIS ACTION (FEDERAL SHARE) 

SUMMARY TOTALS FOR ALL YEARS 

$2,529,989 
$1,094,538 

$21,621 
$448,981 

$3,691,576 
$132,544 
$114,494 
$904,563 

$8,938,306 
$1,901,087 

$10,839,393 
$10,839,393 
$10,839,393 

$10,839,393 

YR THIS AWARD CUMULATIVE TOTALS 

54 $10,839,393 $10,839,393 

55 $11,183,961 $11,183,961 

56 $11,181,581 $11,181,581 
Recommended future year total cost support, subject to the availability of funds and satisfactory 
progress of the project 

Fiscal Information: 
CFDA Name: 
CFDA Number: 
EIN: 
Document Number: 
PMS Account Type: 
Fiscal Year: 

IC CAN 
OD 8014499 
AG 8470701 

Research Infrastructure Programs 
93.351 
1946036494A1 
POD011107J 
P (Subaccount) 
2015 

2015 
$10,729,106 
$110,287 

2016 
$11,073,674 
$110,287 

2017 
$11,071,294 
$110,287 

Recommended future year total cost support, subject to the availability of funds and satisfactory 
progress of the project 

NIH Administrative Data: 
PCC: CMP01 / OC: 414B / Released: FLEISHERS 05/12/2015 
Award Processed: 03/23/2015 01 :36: 12 PM 

SECTION 11- PAYMENT/HOTLINE INFORMATION -2P51OD011107-54 

For payment and HHS Office of Inspector General Hotline information, see the NIH Home Page 
at http://grants.nih.gov/grants/policy/awardconditions.htm 

SECTION Ill -TERMS AND CONDITIONS -2P51OD011107-54 

This award is based on the application submitted to, and as approved by, NIH on the above-titled 
project and is subject to the terms and conditions incorporated either directly or by reference in 
the following: 

a. The grant program legislation and program regulation cited in this Notice of Award.
b. Conditions on activities and expenditure of funds in other statutory requirements, such as

those included in appropriations acts.
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c. 45 CFR Part 75.
d. National Policy Requirements and all other requirements described in the NIH Grants

Policy Statement, including addenda in effect as of the beginning date of the budget
period.

e. Federal Award Performance Goals: As required by the periodic report in the RPPR or in
the final progress report when applicable.

f. This award notice, INCLUDING THE TERMS AND CONDITIONS CITED BELOW.

(See NIH Home Page at http://grants.nih.gov/grants/policy/awardconditions.htm for certain 
references cited above.) 

Research and Development (R&D): All awards issued by the National Institutes of Health (NIH) 
meet the definition of "Research and Development" at 45 CFR Part§ 75.2. As such, auditees 
should identify NIH awards as part of the R&D cluster on the Schedule of Expenditures of Federal 
Awards (SEFA). The auditor should test NIH awards for compliance as instructed in Part V, 
Clusters of Programs. NIH recognizes that some awards may have another classification for 
purposes of indirect costs. The auditor is not required to report the disconnect (i.e., the award is 
classified as R&D for Federal Audit Requirement purposes but non-research for indirect cost rate 
purposes), unless the auditee is charging indirect costs at a rate other than the rate(s) specified in 
the award document(s). 

This institution is a signatory to the Federal Demonstration Partnership (FOP) Phase VI 
Agreement which requires active institutional participation in new or ongoing FOP demonstrations 
and pilots. 

Carry over of an unobligated balance into the next budget period requires Grants Management 
Officer prior approval. 

This award is subject to the requirements of 2 CFR Part 25 for institutions to receive a Dun & 
Bradstreet Universal Numbering System (DUNS) number and maintain an active registration in 
the Central Contractor Registration. Should a consortium/subaward be issued under this award, 
a DUNS requirement must be included. See 
http://qrants.nih.gov/qrants/policy/awardconditions.htm for the full NIH award term implementing 
this requirement and other additional information. 

This award has been assigned the Federal Award Identification Number (FAIN) P51OD011107. 
Recipients must document the assigned FAIN on each consortium/subaward issued under this 
award. 

This award is not subject to the Transparency Act subaward and executive compensation 
reporting requirement of 2 CFR Part 170. 

In accordance with P.L. 110-161, compliance with the NIH Public Access Policy is now 
mandatory. For more information, see NOT-OD-08-033 and the Public Access website: 
http://publicaccess.nih.gov/. 

This award is funded by the following list of institutes. Any papers published under the auspices 
of this award must cite the fundinq suooort of all institutes. 

Office Of The Director, National Institutes Of Health (OD) 
National Institute On Aging (NIA) 

Treatment of Program Income: 
Additional Costs 

SECTION IV - OD Special Terms and Conditions - 2P51OD011107-54 
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SUBJECT FOA 
This award is subject to the conditions set forth in NIH Guide Notice PAR-14-226, which are 
hereby incorporated by reference as special terms and conditions of this award. Copies of this 
Funding Opportunity Announcement can be found at the following link: 
http://grants.ni h .gov/g rants/g u ide/pa-files/PAR-14-226.htm I 

ORIP FUNDING PLAN FOR FY2015 
This competing award reflects the NIH Fiscal Policy for Grant Awards for FY2015 (see NIH Guide 
Notice NOT-O0-15-050) and the implementation of the ORIP FY2015 grants funding policy: 
http://dpcpsi.nih.gov/orip/rf/fyg fp2015. 

KEY PERSONNEL 
In addition to the Pl, the following individuals are named as key personnel (individuals who have 
effort that ORIP staff is tracking): 

L
cluded by Requester 

Written prior approval is required if any of the individuals named above withdraws from the project 
entirely, is absent from the project during any continuous period of 3 months or more, or reduces 
time devoted to the project by 25 percent or more from the level that was approved at the time of 
award. 

RECYCLING FUTURE BUDGET PERIOD START DATES 
In order to redistribute awards more evenly throughout the fiscal year, this grant has been issued 
with a 11.5-month initial budget period with 12 months of monetary support. The continuation 
award for this grant will cycle each year on May 1st. Information for where to submit reports may 
be found at: http://grants.nih.gov/grants/submitapplication.htm. 

FRINGE BENEFITS 
The requested budget has been reviewed and accepted by the ORIP. Fringe Benefit amounts 
reflect a slight variance from the F&A Rate Agreement dated 8/19/2013. The Fringe Benefits 
have been awarded at the requested level. The grantee may rebudget within the direct cost 
categories as necessary to adjust for the minimal increase and/or decrease in fringe benefit rates. 

SALARY CAP 
None of the funds in this award shall be used to pay the salary of an individual at a rate in excess 
of the current salary cap. Therefore, this award and/or future years are adjusted accordingly, if 
applicable. Current salary cap levels can be found at the following URL: 
http://grants.nih.gov/grants/policy/salcap summary.htm. 

PRIOR AP PROV AL REQUEST 
Any prior approval request (e.g., changes to key personnel as noted on the award, changes in 
human and animal subjects requiring prior approval) must be submitted to the assigned Grants 
Management Specialist and Programmatic Official. Please refer to the NIH Grants Policy 
Statement for the activities and/or expenditures that require NIH approval at 
http://grants.nih.gov/grants/policy/nihgps/nihgps.pdf Chapter 8.1 

CO-FUND 
This award reflects support from the ORIP in the amount of $10,729,106 total costs and from the 
National Institute of Aging in the amount of $110,287 total costs. 

NON-COMPETING RENEWAL (NON-SNAP) 
The NIH requires the use of the Research Performance Progress Report (RPPR) for all Type 5 
progress reports. The RPPR and other documents applicable to this Non-SNAP grant are due the 
first of the month preceding the month in which the budget period ends (e.g., if the budget period 
ends 11/30, the due date is 10/1 ). Please see http://grants.nih.gov/grants/rppr/index.htm for 
additional information on the RPPR. 

COMMUNICATIONS/PRESS RELEASE 
If the grantee plans to issue a press release concerning the outcome of ORIP grant-supported 
research, it should notify Ms. Patricia Newman, ORIP Communications at 301-435-0744, in 
advance to allow for coordination. 

The ORIP WWW home page is at http://dpcpsi.nih.gov/orip/ 
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STAFF CONT ACTS 

The Grants Management Specialist is responsible for the negotiation, award and administration of 
this project and for interpretation of Grants Administration policies and provisions. The Program 
Official is responsible for the scientific, programmatic and technical aspects of this project. These 
individuals work together in overall project administration. Prior approval requests (signed by an 
Authorized Organizational Representative) should be submitted in writing to the Grants 
Management Specialist. Requests may be made via e-mail. 

Grants Management Specialist: Ruthann Rand 
Email: randrudy@mail.nih.gov Phone: 301.451.4238 Fax: 301.480.3777 

Program Official: John D. Harding 
Email: hardingj@mail.nih.gov Phone: 301-435-0776 Fax: 30- 480-3819 

SPREADSHEET SUMMARY 
GRANT NUMBER: 2P51OD011107-54 

INSTITUTION: Regents of the University of California 

Budaet Year54 Year55 Year56 
Salaries and WaQes $2,529,989 $2,605,889 $2,605,889 
FrinQe Benefits $1,094,538 $1,127,374 $1,127,374 
Consultant Services $21,621 $22,270 $22,270 
Equipment $448,981 $477,966 $516,186 
Supplies $3,691,576 $3, 802,323 $3,802,323 
Travel Costs $132,544 $136,520 $136,520 
Alterations and Renovations $114,494 $121,800 $81,200 
Other Costs $904,563 $931,700 $931,700 
TOTAL FEDERAL DC $8,938,306 $9,225,842 $9,223,462 
TOTAL FEDERAL F&A $1,901,087 $1,958,119 $1,958,119 
TOTAL COST $10,839,393 $11,183,961 $11,181,581 

Facilities and Administrative Costs Year54 Year 55 Year56 
F&A Cost Rate 1 22.7% 22.7% 22.7% 
F&A Cost Base 1 $8,374,831 $8,626,076 $8,626,076 
F&A Costs 1 $1,901,087 $1,958,119 $1,958,119 
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Pl: Lewin, Harris A Title: California National Primate Research Center 

Received: 07/15/2014 FOA: PAR14-226 Council: 01/2015 

Competition ID: FORMS-C FOA Title: LIMITED COMPETITION: NATIONAL PRIMATE RESEARCH 

CENTERS (P51) 

2 P51 OD011107-54 Dual: AG.RI Accession Number: 3719893 

IPF: 577503 Organization: UNIVERSITY OF CALIFORNIA AT DAVIS 

Former Number: Department: 

IRG/SRG: ZRG1 BBBP-J (55)P AIDS:Y Expedited: N 

Subtotal Direct Costs Animals: Y New Investigator: N 

(excludes consortium F&A) Humans: N Early Stage Investigator: N 

Year 54: 9,513,397 Clinical Trial: N 

Year 55: 9,795,534 Current HS Code: 10 

Year 56: 10,085,629 HESC:Y 

Year 57: 10,385,209 

Year 58: 10,693,589 

Senior/Key Personnel: Organization: Role Category: 

Harris Lewin UNIVERSITY OF CALIFORNIA DAVIS PD/Pl 

Appendices 

Listof Affil iateandVisiti ngScientists, Ove rallSou rcesofSu pport, Table of Employeesand Effor 

Additions for Review 

Other Lewin supp info pdf file containing updated list 

of support letters 
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APPLICATION FOR FEDERAL ASSISTANCE 

SF 424 (R&R) 

1. TYPE OF SUBMISSION*

3. DATE RECEIVED BY STATE

4.a. Federal Identifier
00011107 

0MB Number: 4040-0001 

Expiration Date: 06/30/2016 

I State Application Identifier

0 Pre-application e Application 0 Changed/Corrected b. Agency Routing Number
Application 

2. DATE SUBMITTED I Application Identifier c. Previous Grants.gov Tracking Number

5. APPLICANT INFORMATION Organizational DUNS*: 0471 200840000 

Legal Name•: UNIVERSITY OF CALIFORNIA DA VIS 

Department: 

Division: 

Street1 *: UNIVERSITY OF CALIFORNIA DA VIS 

Street2: OFFICE OF RESEARCH - SPONSORED PROGRAMS 

City*: DAVIS 

County: 

State*: CA: California 

Province: 

Country*: USA: UNITED ST A TES 

ZIP/ Postal Code*: 956180000 

Person to be contacted on matters involving this application 
Prefix: First Name*: Alyssa Middle Name: Last Name*: Bunn Suffix: 

Position/Title: Contracts and Grants Analyst 

Street1 *: 1850 Research Park Drive 

Street2: Suite 300 

City*: Davis 

County: 

State*: CA: California 

Province: 

Country*: USA: UNITED STATES 

ZIP/ Postal Code*: 956186153 

Phone Number*: 530-754-7827 Fax Number: 530-754-7879 Email: aabunn@ucdavis.edu 

6. EMPLOYER IDENTIFICATION NUMBER (EIN) or (TIN)* 946036494 

7. TYPE OF APPLICANT* H: Public/State Controlled Institution of Higher Educ ation 

Other (Specify): 
Small Business Organization Type 0 Women Owned 0 Socially and Economically Disadvantaged 

8. TYPE OF APPLICATION*
ONew 0 Resubmission 

• Renewal 0 Continuation 0 Revision 

Is this application being submitted to other agencies?* 
9. NAME OF FEDERAL AGENCY*

National Institutes of Health

11. DESCRIPTIVE TITLE OF APPLICANT'S PROJECT*
California National Primate Research Center 

12. PROPOSED PROJECT
Start Date* Ending Date* 

05/01/2015 04/30/20 20 

Tracking Number: GRANT117037 42 

If Revision, mark appropriate box(es). 

0 A. Increase Award 0 B. Decrease Award 0 C. Increase Duration 

0 D. Decrease Duration 0 E. Other (specify) :

OYes eNo What other Agencies? 

10. CATALOG OF FEDERAL DOMESTIC ASSISTANCE NUMBER
TITLE: 

13. CONGRESSIONAL DISTRICTS OF APPLICANT
CA-003 

Funding Opportunity Number: PAR-14-226 . Received Date: 
2014-07-15T19:19:27.000-04:00 
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Contact PD/Pl: Lewin, Harris, A 

SF 424 (R&R) APPLICATION FOR FEDERAL ASSISTANCE Page2 
14. PROJECT DIRECTOR/PRINCIPAL INVESTIGATOR CONTACT INFORMATION

Prefix: First Name*: Harris Middle Name: A Last Name•: Lewin Suffix: 
Position/Title: 
Organization Name*: UNIVERSITY OF CALIFORNIA DAVIS 

Department: 
Division: Office of Research 

Street1 *: One Shields Ave 
Street2: 

City•: Davis 
County: 
State*: 

Province: 
Country*: 
ZIP / Postal Code*: 

CA: California 

USA: UNITED ST A TES 
956165270 

Phone Number•: 530-754-7764 

15. ESTIMATED PROJECT FUNDING

a. Total Federal Funds Requested*
b. Total Non-Federal Funds*
c. Total Federal & Non-Federal Funds*
d. Estimated Program Income•

Fax Number: 

$61,250,793.00 
$0.00 

$61,250,793.00 
$59,633,957.00 

Email*: lewin@ucdavis.edu 

16.IS APPLICATION SUBJECT TO REVIEW BY STATE
EXECUTIVE ORDER 12372 PROCESS?*

a. YES O THIS PREAPPLICATION/APPLICATION WAS MADE 
AVAILABLE TO THE STATE EXECUTIVE ORDER 12372 
PROCESS FOR REVIEW ON: 

DATE: 

b. NO e PROGRAM IS NOT COVERED BY E.O. 12372; OR 

Q PROGRAM HAS NOT BEEN SELECTED BY STATE FOR 
REVIEW 

17. By signing this application, I certify (1) to the statements contained in the list of certifications* and (2) that the statements herein
are true, complete and accurate to the best of my knowledge. I also provide the required assurances * and agree to comply with
any resulting terms if I accept an award. I am aware that any false, fictitious, or fraudulent statements or claims may subject me to
criminal, civil, or administrative penalties. (U.S. Code, Title 18, Section 1001)

• I agree*
.. The list of certifications and assurances, or an lntemet site where you may obtain this list, is contained in the announcement or agency specific instructions. 

18. SFLLL or OTHER EXPLANATORY DOCUMENTATION

19. AUTHORIZED REPRESENTATIVE

Prefix: First Name*: Alyssa 
Position/Title*: 
Organization Name*: 
Department: 
Division: 
Street1 *: 
Street2: 

City•: 
County: 
State*: 

Province: 
Country*: 
ZIP / Postal Code*: 

Contracts and Grants Analyst 
University of California Davis 
Sponsored Programs 
Office of Research 
1850 Research Park Drive 

Davis 

CA: California 

USA: UNITED ST A TES 
956186153 

Middle Name: 

Phone Number*: 530-754-7827 Fax Number: 

Signature of Authorized Representative* 

Alyssa Bunn 

20. PRE-APPLICATION File Name:

21. COVER LETTER ATTACHMENT File Name:

Tracking Number: GRANT117037 42 

File Name: 

Last Name•: Bunn 

Email*: aabunn@ucdavis.edu 

Date Signed* 

07/15/20[4 

Suffix: 

Funding Opportunity Number: PAR-14-226 . Received Date: 
2014-07-15T19:19:27.000·04:00 Obtained by Rise for Animals. 
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University of California Davis Davis 

University of California Davis Davis 

University of California Davis Davis 

University of California Davis Davis 

University of California Davis Davis 

University of California Davis Davis 

University of California Davis Davis 

University of California Davis Davis 

University of California Davis Davis 

University of California Davis Davis 

University of California Davis Davis 

University of California Davis Davis 

University of California Davis Davis 

Tracking Number: GRANT11703742 

Project/Performance 

Site Location(s) Summary 

City 

DAVIS 

State/Province Country 

CA 

State/Province 

CA 

CA 

CA 

CA 

CA 

CA 

CA 

CA 

CA 

CA 

CA 

CA 

CA 

CA 

CA 

CA 

CA 

CA 

CA 

CA 

CA 

CA 

CA 

CA 

UNITED STATES 

Country Component 

UNITED STATES Admin-Core-001 (566) 

UNITED STATES Admin-Core-002 (706) 

UNITED STATES Admin-Core-003 (988) 

UNITED STATES Admin-Core-004 (516) 

UNITED STATES Admin-Core-005 (282) 

UNITED STATES Animal-Resources-001 (079) 

UNITED STATES Animal-Resources-002 (350) 

UNITED STATES Animal-Resources-003 (983) 

UNITED STATES Animal-Resources-004 (760) 

UNITED STATES Animal-Resources-005 (705) 

UNITED STATES Animal-Resources-006 (199) 

UNITED STATES Core-Services-001 (371) 

UNITED STATES Core-Services-002 (755) 

UNITED STATES Core-Services-003 (976) 

UNITED STATES Core-Services-004 (462) 

UNITED STATES Core-Services-005 (985) 

UNITED STATES NPRC-Consortium-001 (365) 

UNITED STATES Outreach-001 (218) 

UNITED STATES Overall 

UNITED STATES Pilot-Research-001 (446) 

UNITED STATES Scientific-Units-001 (056) 

UNITED STATES Scientific-Units-002 (170) 

UNITED STATES Scientific-Units-003 (916) 

UNITED STATES Scientific-Units-004 (104) 
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Contact PD/Pl: Lewin, Harris, A 

Components 

Overall 

Admin-Core-001 (566) 

Admin-Core-002 (706) 

Admin-Core-003 (988) 

Admin-Core-004 (516) 

Admin-Core-005 (282) 

Animal-Resources-001 (079) 

Animal-Resources-002 (350) 

Animal-Resources-003 (983) 

Animal-Resources-004 (760) 

Animal-Resources-005 (705) 

Animal-Resources-006 (199) 

Core-Services-001 (371) 

Core-Services-002 (755) 

Core-Services-003 (976) 

Core-Services-004 ( 462) 

Core-Services-005 (985) 

NPRC-Consortium-001 (365) 

Outreach-001 (218) 

Pilot-Research-001 (446) 

Scientific-Units-001 (056) 

Scientific-Units-002 ( 170) 

Scientific-Units-003 (916) 

Scientific-Uni ts-004 (104) 

Tracking Number: GRANT11703742 

Human Subjects 

Clinical Trial 

Human Embryonic Stem Cells 

Vertebrate Animals 

Summary 

Human Subjects Clinical Trial 

N N 

N N 

N N 

N N 

N N 

N N 

N N 

N N 

N N 

N N 

N N 

N N 

N N 

N N 

N N 

N N 

N N 

N N 

N N 

N N 

N N 

N N 

N N 

N N 

HESC Involved Vertebrate Animals 

y y 

N N 

N N 

N N 

N N 

N N 

N y 

N y 

N y 

N y 

N y 

N y 

N y 

N y 

N y 

N y 

y y 

N N 

N N 

N y 

N y 

N y 

y y 

N y 

Page 20 

Funding Opportunity Number: PAR-14-226. Received Date: 

2014·07· 15T19:19:27.000-04:00 

Obtained by Rise for Animals. 
Uploaded to Animal Research Laboratory Overview (ARLO) on 09/19/2020



Contact PD/Pl: Lewin, Harris, A 

Composite Application Budget Summary 

Categories Budget Budget Budget 

Period 1 Period 2 Period 3 

Salary, Wages and Fringe Benefits 3,860,596 3,999,940 4,143,540 

Equipment 477,626 477,966 516,186 

Travel 141,000 145,230 149,582 

Participant/Trainee Support Costs 0 0 0 

Other Direct Costs (excluding Consortium) 5,034,175 5,172,398 5,276,321 

Consortium Costs 0 0 0 

Direct Costs 9,513,397 9,795,534 10,085,629 

Indirect Costs 2,023,470 2,087,439 2,153,833 

Total Direct and Indirect Costs 11,536,867 11,882,973 12,239,462 

Total Direct Costs less Consortium F&A 

Category Budget Budget Budget 

Period 1 Period 2 Period 3 

Total Direct Costs less Consortium F&A 9,513,397 9,795,534 10,085,629 

Tracking Number: GRANT11703742 

Budget Budget TOTALS 

Period 4 Period 5 

4,291,457 4,443,770 20,739,303 

477,344 478,166 2,427,288 

154,068 158,687 748,567 

0 0 0 

5,462,340 5,612,966 26,558,200 

0 0 0 

10,385,209 10,693,589 50,473,358 

2,221,437 2,291,256 10,7TT,435 

12,606,646 12,984,845 61,250,793 

Budget Budget TOTALS 

Period 4 Period 5 

10,385,209 10,693,589 50,473,358 

Page 21 

Funding Opportunity Number: PAR-14-226. Received Date: 

2014-07-15T19:19:27.000-04:00 

Obtained by Rise for Animals. 
Uploaded to Animal Research Laboratory Overview (ARLO) on 09/19/2020



Contact PD/Pl: Lewin, Harris, A 

Component Budget Summary 

Components Categories Budget Budget Budget 

Period 1 Period 2 Period 3 

Admin-Core-001 Salary, Wages and Fringe Benefits 0 0 

(566) 

Equipment 0 0 

Travel 0 0 

Participant/Trainee Support Costs 0 0 

Other Direct Costs (excluding 0 0 

Consortium) 

Consortium Costs 0 0 

Direct Costs 0 0 

Indirect Costs 0 0 

TOTALS Total Direct and Indirect Costs 0 0 

Admin-Core-002 Salary, Wages and Fringe Benefits 386,165 399,537 

(706) 

Equipment 0 0 

Travel 37,500 38,625 

Participant/Trainee Support Costs 0 0 

Other Direct Costs (excluding 30,340 31,250 

Consortium) 

Consortium Costs 0 0 

Direct Costs 454,005 469,412 

Indirect Costs 103,059 106,557 

TOTALS Total Direct and Indirect Costs 557,064 575,969 

Tracking Number: GRANT11703742 

0 

0 

0 

0 

0 

0 

0 

0 

0 

411,427 

0 

39,783 

0 

32,189 

0 

483,399 

109,732 

593,131 

Budget Budget TOTALS 

Period 4 Period 5 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

423,362 438,269 2,058,760 

0 0 0 

40,976 42,205 199,089 

0 0 0 

33,155 34,150 161,084 

0 0 0 

497,493 514,624 2,418,933 

112,931 116,820 549,099 

610,424 631,444 2,968,032 
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Admin-Core-003 Salary, Wages and Fringe Benefits 308,618 322,797 

(988) 

Equipment 0 0 

Travel 0 0 

Participant/Trainee Support Costs 0 0 

Other Direct Costs (excluding 23,500 24,205 

Consortium) 

Consortium Costs 0 0 

Direct Costs 332,118 347,002 

Indirect Costs 75,391 78,769 

TOTALS Total Direct and Indirect Costs 407,509 425,771 

Admin-Core-004 Salary, Wages and Fringe Benefits 499,947 520,118 

(516) 

Equipment 0 0 

Travel 9,000 9,270 

Participant/Trainee Support Costs 0 0 

Other Direct Costs (excluding 48,480 49,935 

Consortium) 

Consortium Costs 0 0 

Direct Costs 557,427 579,323 

Indirect Costs 126,536 131,506 

TOTALS Total Direct and Indirect Costs 683,963 710,829 

Admin-Core-005 Salary, Wages and Fringe Benefits 0 0 

(282) 

Equipment 477,626 477,966 

Travel 0 0 

Tracking Number: GRANT11703742 

336,258 

0 

0 

0 

24,932 

0 

361,190 

81,991 

443,181 

544,971 

0 

9,548 

0 

51,433 

0 

605,952 

137,551 

743,503 

0 

516,186 

0 

350,123 364,669 1,682,465 

0 0 0 

0 0 0 

0 0 0 

25,679 26,449 124,765 

0 0 0 

375,802 391,118 1,807,230 

85,307 88,784 410,242 

461,109 479,902 2,217,472 

567,197 590,579 2,722,812 

0 0 0 

9,834 10,129 47,781 

0 0 0 

52,976 54,566 257,390 

0 0 0 

630,007 655,274 3,027,983 

143,011 148,747 687,351 

773,018 804,021 3,715,334 

0 0 0 

477,344 478,166 2,427,288 

0 0 0 
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Contact PD/Pl: Lewin, Harris, A 

Participant/Trainee Support Costs 0 0 

Other Direct Costs (excluding 121,800 121,800 

Consortium) 

Consortium Costs 0 0 

Direct Costs 599,426 599,766 

Indirect Costs 0 0 

TOTALS Total Direct and Indirect Costs 599,426 599,766 

Animal-Resources- Salary, Wages and Fringe Benefits 339,858 357,031 

001 (079) 

Equipment 0 0 

Travel 6,000 6,180 

Participant/Trainee Support Costs 0 0 

Other Direct Costs (excluding 3,716,280 3,827,619 

Consortium) 

Consortium Costs 0 0 

Direct Costs 4,062,138 4,190,830 

Indirect Costs 922,105 951,318 

TOTALS Total Direct and Indirect Costs 4,984,243 5,142,148 

Animal-Resources- Salary, Wages and Fringe Benefits 6,348 6,453 

002 (350) 

Equipment 0 0 

Travel 0 0 

Participant/Trainee Support Costs 0 0 

Other Direct Costs (excluding 94,019 96,840 

Consortium) 

Consortium Costs 0 0 

Tracking Number: GRANT11703742 

0 

81,200 

0 

597,386 

0 

597,386 

373,381 

0 

6,365 

0 

3,944,449 

0 

4,324,195 

981,592 

5,305,787 

6,520 

0 

0 

0 

99,745 

0 

0 0 0 

121,800 121,800 568,400 

0 0 0 

599,144 599,966 2,995,688 

0 0 0 

599,144 599,966 2,995,688 

385,404 391,201 1,846,875 

0 0 0 

6,556 6,753 31,854 

0 0 0 

4,061,348 4,182,597 19,732,293 

0 0 0 

4,453,308 4,580,551 21,611,022 

1,010,901 1,039,785 4,905,701 

5,464,209 5,620,336 26,516,723 

6,579 6,642 32,542 

0 0 0 

0 0 0 

0 0 0 

102,737 105,819 499,160 

0 0 0 
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Direct Costs 100,367 103,293 

Indirect Costs 22,783 23,448 

TOTALS Total Direct and Indirect Costs 123,150 126,741 

Animal-Resources- Salary, Wages and Fringe Benefits 230,731 241,919 

003 (983) 

Equipment 0 0 

Travel 10,500 10,815 

Participant/Trainee Support Costs 0 0 

Other Direct Costs (excluding 24,000 24,720 

Consortium) 

Consortium Costs 0 0 

Direct Costs 265,231 277,454 

Indirect Costs 60,207 62,982 

TOTALS Total Direct and Indirect Costs 325,438 340,436 

Animal-Resources- Salary, Wages and Fringe Benefits 254,042 266,498 

004 (760) 

Equipment 0 0 

Travel 6,000 6,180 

Participant/Trainee Support Costs 0 0 

Other Direct Costs (excluding 31,500 32,445 

Consortium) 

Consortium Costs 0 0 

Direct Costs 291,542 305,123 

Indirect Costs 66,180 69,263 

TOTALS Total Direct and Indirect Costs 357,722 374,386 

Tracking Number: GRANT11703742 

106,265 

24,122 

130,387 

246,066 

0 

11,139 

0 

25,462 

0 

282,667 

64,165 

346,832 

273,235 

0 

6,365 

0 

33,418 

0 

313,018 

71,056 

384,074 

109,316 112,461 531,702 

24,815 25,529 120,697 

134,131 137,990 652,399 

256,210 266,951 1,241,877 

0 0 0 

11,473 11,817 55,744 

0 0 0 

26,226 27,013 127,421 

0 0 0 

293,909 305,781 1,425,042 

66,717 69,412 323,483 

360,626 375,193 1,748,525 

283,647 295,909 1,373,331 

0 0 0 

6,556 6,753 31,854 

0 0 0 

34,421 35,454 167,238 

0 0 0 

324,624 338,116 1,572,423 

73,690 76,752 356,941 

398,314 414,868 1,929,364 
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Animal-Resources- Salary, Wages and Fringe Benefits 89,842 94,945 

005 (705) 

Equipment 0 0 

Travel 1,500 1,545 

Participant/Trainee Support Costs 0 0 

Other Direct Costs (excluding 18,500 19,055 

Consortium) 

Consortium Costs 0 0 

Direct Costs 109,842 115,545 

Indirect Costs 24,934 26,228 

TOTALS Total Direct and Indirect Costs 134,776 141,773 

Animal-Resources- Salary, Wages and Fringe Benefits 78,192 81,532 

006 (199) 

Equipment 0 0 

Travel 3,000 3,090 

Participant/Trainee Support Costs 0 0 

Other Direct Costs (excluding 11,500 11,845 

Consortium) 

Consortium Costs 0 0 

Direct Costs 92,692 96,467 

Indirect Costs 21,041 21,898 

TOTALS Total Direct and Indirect Costs 113,733 118,365 

Core-Services-001 Salary, Wages and Fringe Benefits 56,067 58,555 

(371) 

Equipment 0 0 

Travel 1,500 1,545 

Tracking Number: GRANT11703742 

99,834 

0 

1,591 

0 

19,627 

0 

121,052 

27,479 

148,531 

84,591 

0 

3,183 

0 

12,200 

0 

99,974 

22,694 

122,668 

60,883 

0 

1,591 

104,870 110,207 499,698 

0 0 0 

1,639 1,688 7,963 

0 0 0 

20,215 20,821 98,218 

0 0 0 

126,724 132,716 605,879 

28,766 30,127 137,534 

155,490 162,843 743,413 

87,749 91,045 423,109 

0 0 0 

3,278 3,376 15,927 

0 0 0 

12,566 12,943 61,054 

0 0 0 

103,593 107,364 500,090 

23,516 24,372 113,521 

127,109 131,736 613,611 

63,239 65,716 304,460 

0 0 0 

1,639 1,688 7,963 
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Participant/Trainee Support Costs 0 0 

Other Direct Costs (excluding 6,000 6,180 

Consortium) 

Consortium Costs 0 0 

Direct Costs 63,567 66,280 

Indirect Costs 14,430 15,046 

TOTALS Total Direct and Indirect Costs 77,997 81,326 

Core-Services-002 Salary, Wages and Fringe Benefits 35,283 36,649 

(755) 

Equipment 0 0 

Travel 1,500 1,545 

Participant/Trainee Support Costs 0 0 

Other Direct Costs (excluding 10,000 10,300 

Consortium) 

Consortium Costs 0 0 

Direct Costs 46,783 48,494 

Indirect Costs 10,620 11,008 

TOTALS Total Direct and Indirect Costs 57,403 59,502 

Core-Services-003 Salary, Wages and Fringe Benefits 184,773 192,899 

(976) 

Equipment 0 0 

Travel 3,000 3,090 

Participant/Trainee Support Costs 0 0 

Other Direct Costs (excluding 31,000 31,930 

Consortium) 

Consortium Costs 0 0 

Tracking Number: GRANTl 1703742 

0 

6,366 

0 

68,840 

15,627 

84,467 

38,000 

0 

1,591 

0 

10,609 

0 

50,200 

11,395 

61,595 

200,514 

0 

3,183 

0 

32,888 

0 

0 0 0 

6,557 6,754 31,857 

0 0 0 

71,435 74,158 344,280 

16,216 16,834 78,153 

87,651 90,992 422,433 

39,387 40,836 190,155 

0 0 0 

1,639 1,688 7,963 

0 0 0 

10,927 11,255 53,091 

0 0 0 

51,953 53,779 251,209 

11,793 12,208 57,024 

63,746 65,987 308,233 

208,268 216,410 1,002,864 

0 0 0 

3,278 3,376 15,927 

0 0 0 

33,875 34,891 164,584 

0 0 0 
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Direct Costs 218,773 227,919 

Indirect Costs 49,661 51,738 

TOTALS Total Direct and Indirect Costs 268,434 279,657 

Core-Services-004 Salary, Wages and Fringe Benefits 154,521 159,189 

(462) 

Equipment 0 0 

Travel 3,000 3,090 

Participant/Trainee Support Costs 0 0 

Other Direct Costs (excluding 18,500 19,055 

Consortium) 

Consortium Costs 0 0 

Direct Costs 176,021 181,334 

Indirect Costs 39,957 41,163 

TOTALS Total Direct and Indirect Costs 215,978 222,497 

Core-Services-005 Salary, Wages and Fringe Benefits 204,020 208,554 

(985) 

Equipment 0 0 

Travel 3,000 3,090 

Participant/Trainee Support Costs 0 0 

Other Direct Costs (excluding 16,500 16,995 

Consortium) 

Consortium Costs 0 0 

Direct Costs 223,520 228,639 

Indirect Costs 50,739 51,901 

TOTALS Total Direct and Indirect Costs 274,259 280,540 

Tracking Number: GRANT11703742 

236,585 

53,705 

290,290 

167,551 

0 

3,183 

0 

19,627 

0 

190,361 

43,212 

233,573 

211,176 

0 

3,183 

0 

17,505 

0 

231,864 

52,633 

284,497 

245,421 254,677 1,183,375 

55,711 57,812 268,627 

301,132 312,489 1,452,002 

173,964 180,698 835,923 

0 0 0 

3,278 3,376 15,927 

0 0 0 

20,216 20,823 98,221 

0 0 0 

197,458 204,897 950,071 

44,823 46,512 215,667 

242,281 251,409 1,165,738 

216,118 220,006 1,059,874 

0 0 0 

3,278 3,376 15,927 

0 0 0 

18,030 18,571 87,601 

0 0 0 

237,426 241,953 1,163,402 

53,896 54,923 264,092 

291,322 296,876 1,427,494 
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NPRC-Consortium- Salary, Wages and Fringe Benefits 8,713 8,946 

001 (365) 

Equipment 0 0 

Travel 13,500 13,905 

Participant/Trainee Support Costs 0 0 

Other Direct Costs (excluding 480,256 494,664 

Consortium) 

Consortium Costs 0 0 

Direct Costs 502,469 517,515 

Indirect Costs 114,060 117,476 

TOTALS Total Direct and Indirect Costs 616,529 634,991 

Outreach-001 (218) Salary, Wages and Fringe Benefits 86,213 88,468 

Equipment 0 0 

Travel 1,500 1,545 

Participant/Trainee Support Costs 0 0 

Other Direct Costs (excluding 11,500 11,845 

Consortium) 

Consortium Costs 0 0 

Direct Costs 99,213 101,858 

Indirect Costs 22,521 23,122 

TOTALS Total Direct and Indirect Costs 121,734 124,980 

Pilot-Research-001 Salary, Wages and Fringe Benefits 0 0 

(446) 

Equipment 0 0 

Travel 0 0 

Participant/Trainee Support Costs 0 0 

Tracking Number: GRANT11703742 

9,496 

0 

14,320 

0 

509,504 

0 

533,320 

121,064 

654,384 

93,974 

0 

1,591 

0 

12,201 

0 

107,766 

24,463 

132,229 

0 

0 

0 

0 

9,869 10,261 47,285 

0 0 0 

14,751 15,193 71,669 

0 0 0 

524,791 540,535 2,549,750 

0 0 0 

549,411 565,989 2,668,704 

124,716 128,480 605,796 

674,127 694,469 3,274,500 

97,799 101,817 468,271 

0 0 0 

1,639 1,688 7,963 

0 0 0 

12,567 12,944 61,057 

0 0 0 

112,005 116,449 537,291 

25,425 26,434 121,965 

137,430 142,883 659,256 

0 0 0 

0 0 0 

0 0 0 

0 0 0 
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Other Direct Costs (excluding 300,000 300,000 300,000 300,000 300,000 1,500,000 

Consortium) 

Consortium Costs 0 0 0 0 0 0 

Direct Costs 300,000 300,000 300,000 300,000 300,000 1,500,000 

Indirect Costs 68,100 68,100 68,100 68,100 68,100 340,500 

TOTALS Total Direct and Indirect Costs 368,100 368,100 368,100 368,100 368,100 1,840,500 

Scientific-Units-001 Salary, Wages and Fringe Benefits 217,382 222,150 224,771 231,974 244,469 1,140,746 

(056) 

Equipment 0 0 0 0 0 0 

Travel 10,500 10,815 11,139 11,473 11,817 55,744 

Participant/Trainee Support Costs 0 0 0 0 0 0 

Other Direct Costs (excluding 10,500 10,815 11,139 11,473 11,817 55,744 

Consortium) 

Consortium Costs 0 0 0 0 0 0 

Direct Costs 238,382 243,780 247,049 254,920 268,103 1,252,234 

Indirect Costs 54,113 55,338 56,081 57,867 60,860 284,259 

TOTALS Total Direct and Indirect Costs 292,495 299,118 303,130 312,787 328,963 1,536,493 

Scientific-Units-002 Salary, Wages and Fringe Benefits 238,934 243,326 250,152 260,140 267,335 1,259,887 

(170) 

Equipment 0 0 0 0 0 0 

Travel 12,000 12,360 12,731 13,113 13,506 63,710 

Participant/Trainee Support Costs 0 0 0 0 0 0 

Other Direct Costs (excluding 12,000 12,360 12,731 13,113 13,506 63,710 

Consortium) 

Consortium Costs 0 0 0 0 0 0 

Direct Costs 262,934 268,046 275,614 286,366 294,347 1,387,307 
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Indirect Costs 59,686 60,846 

TOTALS Total Direct and Indirect Costs 322,620 328,892 

Scientific-Units-003 Salary, Wages and Fringe Benefits 265,187 270,117 

(916) 

Equipment 0 0 

Travel 9,000 9,270 

Participant/Trainee Support Costs 0 0 

Other Direct Costs (excluding 9,000 9,270 

Consortium) 

Consortium Costs 0 0 

Direct Costs 283,187 288,657 

Indirect Costs 64,283 65,525 

TOTALS Total Direct and Indirect Costs 347,470 354,182 

Scientific-Units-004 Salary, Wages and Fringe Benefits 215,760 220,257 

(104) 

Equipment 0 0 

Travel 9,000 9,270 

Participant/Trainee Support Costs 0 0 

Other Direct Costs (excluding 9,000 9,270 

Consortium) 

Consortium Costs 0 0 

Direct Costs 233,760 238,797 

Indirect Costs 53,064 54,207 

TOTALS Total Direct and Indirect Costs 286,824 293,004 

TOTALS 11,536,867 11,882,973 

Tracking Number: GRANT11703742 

62,564 

338,178 

280,273 

0 

9,548 

0 

9,548 

0 

299,369 

67,956 

367,325 

230,467 

0 

9,548 

0 

9,548 

0 

249,563 

56,651 

306,214 

12,239,462 

65,005 66,817 314,918 

351,371 361,164 1,702,225 

287,980 295,710 1,399,267 

0 0 0 

9,834 10,129 47,781 

0 0 0 

9,834 10,129 47,781 

0 0 0 

307,648 315,968 1,494,829 

69,836 71,725 339,325 

377,484 387,693 1,834,154 

237,578 245,040 1,149,102 

0 0 0 

9,834 10,129 47,781 

0 0 0 

9,834 10,129 47,781 

0 0 0 

257,246 265,298 1,244,664 

58,395 60,223 282,540 

315,641 325,521 1,527,204 

12,606,646 12,984,845 61,250,793 
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Contact PD/Pl: Lewin, Harris, A 

Categories Budget Summary 

Categories Components Budget Budget Budget 

Period 1 Period 2 Period 3 

R&R Budget - Senior/Key Person Admin-Core-001 0 0 

Funds Requested (566) 

Admin-Core-002 265,148 273,276 

(706) 

Admin-Core-003 33,716 35,303 

(988) 

Admin-Core-004 99,763 101,416 

(516) 

Admin-Core-005 0 0 

(282) 

Animal-Resources- 50,194 50,985 

001 (079) 

Animal-Resources- 6,348 6,453 

002 (350) 

Animal-Resources- 148,159 155,077 

003 (983) 

Animal-Resources- 88,878 93,643 

004 (760) 

Animal-Resources- 40,278 42,583 

005 (705) 

Animal-Resources- 40,564 42,138 

006 (199) 

Core-Services-001 30,812 32,262 

(371) 

Core-Services-002 16,336 16,826 

(755) 

Tracking Number: GRANT11703742 

0 

280,266 

36,741 

108,714 

0 

51,498 

6,520 

157,889 

96,049 

44,747 

43,585 

33,577 

17,345 

Budget Budget TOTALS 

Period 4 Period 5 

0 0 0 

287,198 296,855 1,402,743 

38,186 39,706 183,652 

112,988 117,489 540,370 

0 0 0 

51,952 52,427 257,056 

6,579 6,642 32,542 

164,136 170,762 796,023 

99,972 104,718 483,260 

46,959 49,304 223,871 

45,121 46,708 218,116 

34,896 36,287 167,834 

17,882 18,437 86,826 
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Contact PD/Pl: Lewin, Harris, A 

Core-Services-003 32,992 34,089 35,053 36,014 37,013 175,161 

(976) 

Core-Services-004 29,808 30,440 31,664 32,522 33,420 157,854 

(462) 

Core-Services-005 44,157 44,555 44,833 45,087 45,349 223,981 

(985) 

NPRC-Consortium- 5,461 5,607 5,951 6,185 6,431 29,635 

001 (365) 

Outreach-001 (218) 22,478 23,079 24,494 25,458 26,470 121,979 

Pilot-Research-001 0 0 0 0 0 0 

(446) 

Scientific-Units-001 104,561 106,750 107,918 110,306 113,708 543,243 

(056) 

Scientific-Units-002 148,241 150,628 152,243 157,662 160,712 769,486 

(170) 

Scientific-Units-003 120,308 121,825 123,932 125,698 127,397 619,160 

(916) 

Scientific-Units-004 94,778 96,485 99,983 102,421 104,978 498,645 

(104) 

TOTALS 1,422,980 1,463,420 1,503,002 1,547,222 1,594,813 7,531,437 

R&R Budget - Other Personnel Admin-Core-001 0 0 0 0 0 0 

Funds Requested (566) 

Admin-Core-002 121,017 126,261 131,161 136,164 141,414 656,017 

(706) 

Admin-Core-003 274,902 287,494 299,517 311,937 324,963 1,498,813 

(988) 

Admin-Core-004 400,184 418,702 436,257 454,209 473,090 2,182,442 

(516) 

Admin-Core-005 0 0 0 0 0 0 

(282) 
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Contact PD/Pl: Lewin, Harris, A 

Animal-Resources- 289,664 306,046 

001 (079) 

Animal-Resources- 0 0 

002 (350) 

Animal-Resources- 82,572 86,842 

003 (983) 

Animal-Resources- 165,164 172,855 

004 (760) 

Animal-Resources- 49,564 52,362 

005 (705) 

Animal-Resources- 37,628 39,394 

006 (199) 

Core-Services-001 25,255 26,293 

(371) 

Core-Services-002 18,947 19,823 

(755) 

Core-Services-003 151,781 158,810 

(976) 

Core-Services-004 124,713 128,749 

(462) 

Core-Services-005 159,863 163,999 

(985) 

NPRC-Consortium- 3,252 3,339 

001 (365) 

Outreach-001 (218) 63,735 65,389 

Pilot-Research-001 0 0 

(446) 

Scientific-Units-001 112,821 115,400 

(056) 

Tracking Number: GRANTl 1703742 

321,883 

0 

88,177 

177,186 

55,087 

41,006 

27,306 

20,655 

165,461 

135,887 

166,343 

3,545 

69,480 

0 

116,853 

333,452 338,774 1,589,819 

0 0 0 

92,074 96,189 445,854 

183,675 191,191 890,071 

57,911 60,903 275,827 

42,628 44,337 204,993 

28,343 29,429 136,626 

21,505 22,399 103,329 

172,254 179,397 827,703 

141,442 147,278 678,069 

171,031 174,657 835,893 

3,684 3,830 17,650 

72,341 75,347 346,292 

0 0 0 

121,668 130,761 597,503 
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Scientific-Units-002 90,693 92,698 97,909 102,478 106,623 490,401 

(170) 

Scientific-Units-003 144,879 148,292 156,341 162,282 168,313 780,107 

(916) 

Scientific-Units-004 120,982 123,772 130,484 135,157 140,062 650,457 

(104) 

TOTALS 2,437,616 2,536,520 2,640,538 2,744,235 2,848,957 13,207,866 

R&R Budget - Section A & B. Total Admin-Core-001 0 0 0 0 0 0 

Salary, Wages and Fringe Benefits (566) 

(A+B) 

Admin-Core-002 386,165 399,537 411,427 423,362 438,269 2,058,760 

(706) 

Admin-Core-003 308,618 322,797 336,258 350,123 364,669 1,682,465 

(988) 

Admin-Core-004 499,947 520,118 544,971 567,197 590,579 2,722,812 

(516) 

Admin-Core-005 0 0 0 0 0 0 

(282) 

Animal-Resources- 339,858 357,031 373,381 385,404 391,201 1,846,875 

001 (079) 

Animal-Resources- 6,348 6,453 6,520 6,579 6,642 32,542 

002 (350) 

Animal-Resources- 230,731 241,919 246,066 256,210 266,951 1,241,877 

003 (983) 

Animal-Resources- 254,042 266,498 273,235 283,647 295,909 1,373,331 

004 (760) 

Animal-Resources- 89,842 94,945 99,834 104,870 110,207 499,698 

005 (705) 

Animal-Resources- 78,192 81,532 84,591 87,749 91,045 423,109 

006 (199) 
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Core-Services-001 56,067 58,555 60,883 63,239 65,716 304,460 

(371) 

Core-Services-002 35,283 36,649 38,000 39,387 40,836 190,155 

(755) 

Core-Services-003 184,773 192,899 200,514 208,268 216,410 1,002,864 

(976) 

Core-Services-004 154,521 159,189 167,551 173,964 180,698 835,923 

(462) 

Core-Services-005 204,020 208,554 211,176 216,118 220,006 1,059,874 

(985) 

NPRC-Consortium- 8,713 8,946 9,496 9,869 10,261 47,285 

001 (365) 

Outreach-001 (218) 86,213 88,468 93,974 97,799 101,817 468,271 

Pilot-Research-001 0 0 0 0 0 0 

(446) 

Scientific-Units-001 217,382 222,150 224,771 231,974 244,469 1,140,746 

(056) 

Scientific-Units-002 238,934 243,326 250,152 260,140 267,335 1,259,887 

(170) 

Scientific-Units-003 265,187 270,117 280,273 287,980 295,710 1,399,267 

(916) 

Scientific-Units-004 215,760 220,257 230,467 237,578 245,040 1,149,102 

(104) 

TOTALS 3,860,596 3,999,940 4,143,540 4,291,457 4,443,770 20,739,303 

R&R Budget - Section C. Total Admin-Core-001 0 0 0 0 0 0 

Equipment (566) 

Admin-Core-002 0 0 0 0 0 0 

(706) 

Admin-Core-003 0 0 0 0 0 0 

(988) 
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Contact PD/Pl: Lewin, Harris, A 

Admin-Core-004 0 0 

(516) 

Admin-Core-005 477,626 477,966 

(282) 

Animal-Resources- 0 0 

001 (079) 

Animal-Resources- 0 0 

002 (350) 

Animal-Resources- 0 0 

003 (983) 

Animal-Resources- 0 0 

004 (760) 

Animal-Resources- 0 0 

005 (705) 

Animal-Resources- 0 0 

006 (199) 

Core-Services-001 0 0 

(371) 

Core-Services-002 0 0 

(755) 

Core-Services-003 0 0 

(976) 

Core-Services-004 0 0 

(462) 

Core-Services-005 0 0 

(985) 

NPRC-Consortium- 0 0 

001 (365) 

Outreach-001 (218) 0 0 

Tracking Number: GRANT11703742 

0 

516,186 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 0 0 

477,344 478,166 2,427,288 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 
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Pilot-Research-001 0 0 0 0 0 0 

(446) 

Scientific-Units-001 0 0 0 0 0 0 

(056) 

Scientific-Units-002 0 0 0 0 0 0 

(170) 

Scientific-Units-003 0 0 0 0 0 0 

(916) 

Scientific-Units-004 0 0 0 0 0 0 

(104) 

TOTALS 477,626 477,966 516,186 477,344 478,166 2,427,288 

R&R Budget - Domestic Travel Admin-Core-001 0 0 0 0 0 0 

(566) 

Admin-Core-002 37,500 38,625 39,783 40,976 42,205 199,089 

(706) 

Admin-Core-003 0 0 0 0 0 0 

(988) 

Admin-Core-004 9,000 9,270 9,548 9,834 10,129 47,781 

(516) 

Admin-Core-005 0 0 0 0 0 0 

(282) 

Animal-Resources- 6,000 6,180 6,365 6,556 6,753 31,854 

001 (079) 

Animal-Resources- 0 0 0 0 0 0 

002 (350) 

Animal-Resources- 10,500 10,815 11,139 11,473 11,817 55,744 

003 (983) 

Animal-Resources- 6,000 6,180 6,365 6,556 6,753 31,854 

004 (760) 
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Contact PD/Pl: Lewin, Harris, A 

Animal-Resources- 1,500 1,545 1,591 1,639 1,688 7,963 

005 (705) 

Animal-Resources- 3,000 3,090 3,183 3,278 3,376 15,927 

006 (199) 

Core-Services-001 1,500 1,545 1,591 1,639 1,688 7,963 

(371) 

Core-Services-002 1,500 1,545 1,591 1,639 1,688 7,963 

(755) 

Core-Services-003 3,000 3,090 3,183 3,278 3,376 15,927 

(976) 

Core-Services-004 3,000 3,090 3,183 3,278 3,376 15,927 

(462) 

Core-Services-005 3,000 3,090 3,183 3,278 3,376 15,927 

(985) 

NPRC-Consortium- 13,500 13,905 14,320 14,751 15,193 71,669 

001 (365) 

Outreach-001 (218) 1,500 1,545 1,591 1,639 1,688 7,963 

Pilot-Research-001 0 0 0 0 0 0 

(446) 

Scientific-Units-001 10,500 10,815 11,139 11,473 11,817 55,744 

(056) 

Scientific-Units-002 12,000 12,360 12,731 13,113 13,506 63,710 

(170) 

Scientific-Units-003 9,000 9,270 9,548 9,834 10,129 47,781 

(916) 

Scientific-Units-004 9,000 9,270 9,548 9,834 1 o. 129 47,781 

(104) 

TOTALS 141,000 145,230 149,582 154,068 158,687 748,567 

R&R Budget - Foreign Travel Admin-Core-001 0 0 0 0 0 0 

(566) 
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Contact PD/Pl: Lewin, Harris, A 

Admin-Core-002 0 

(706) 

Admin-Core-003 0 

(988) 

Admin-Core-004 0 

(516) 

Admin-Core-005 0 

(282) 

Animal-Resources- 0 

001 (079) 

Animal-Resources- 0 

002 (350) 

Animal-Resources- 0 

003 (983) 

Animal-Resources- 0 

004 (760) 

Animal-Resources- 0 

005 (705) 

Animal-Resources- 0 

006 (199) 

Core-Services-001 0 

(371) 

Core-Services-002 0 

(755) 

Core-Services-003 0 

(976) 

Core-Services-004 0 

(462) 

Core-Services-005 0 

(985) 

Tracking Number: GRANT11703742 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

Page 40 
Funding Opportunity Number: PAR-14-226. Received Date: 

2014-07-15T19:19:27.000-04:00 

Obtained by Rise for Animals. 
Uploaded to Animal Research Laboratory Overview (ARLO) on 09/19/2020



Contact PD/Pl: Lewin, Harris, A 

NPRC-Consortium- 0 0 

001 (365) 

Outreach-001 (218) 0 0 

Pilot-Research-001 0 0 

(446) 

Scientilic-Units-001 0 0 

(056) 

Scientific-Units-002 0 0 

(170) 

Scientific-Units-003 0 0 

(916) 

Scientific-Units-004 0 0 

(104) 

TOTALS 0 0 

R&R Budget - Section D. Total Admin-Core-001 0 0 

Travel (566) 

Admin-Core-002 37,500 38,625 

(706) 

Admin-Core-003 0 0 

(988) 

Admin-Core-004 9,000 9,270 

(516) 

Admin-Core-005 0 0 

(282) 

Animal-Resources- 6,000 6,180 

001 (079) 

Animal-Resources- 0 0 

002 (350) 

Animal-Resources- 10,500 10,815 

003 (983) 

Tracking Number: GRANT11703742 

0 

0 

0 

0 

0 

0 

0 

0 

0 

39,783 

0 

9,548 

0 

6,365 

0 

11,139 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

40,976 42,205 199,089 

0 0 0 

9,834 10,129 47,781 

0 0 

6,556 6,753 31,854 

0 0 0 

11,473 11,817 55,744 
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Contact PD/Pl: Lewin, Harris, A 

Animal-Resources- 6,000 6,180 

004 (760) 

Animal-Resources- 1,500 1,545 

005 (705) 

Animal-Resources- 3,000 3,090 

006 (199) 

Core-Services-001 1,500 1,545 

(371) 

Core-Services-002 1,500 1,545 

(755) 

Core-Services-003 3,000 3,090 

(976) 

Core-Services-004 3,000 3,090 

(462) 

Core-Services-005 3,000 3,090 

(985) 

NPRC-Consortium- 13,500 13,905 

001 (365) 

Outreach-001 (218) 1,500 1,545 

Pilot-Research-001 0 0 

(446) 

Scientific-Units-001 10,500 10,815 

(056) 

Scientific-Units-002 12,000 12,360 

(170) 

Scientific-Units-003 9,000 9,270 

(916) 

Scientific-Units-004 9,000 9,270 

(104) 

TOTALS 141,000 145,230 

Tracking Number: GRANTl 1703742 

6,365 

1,591 

3,183 

1,591 

1,591 

3,183 

3,183 

3,183 

14,320 

1,591 

0 

11,139 

12,731 

9,548 

9,548 

149,582 

6,556 6,753 31,854 

1,639 1,688 7,963 

3,278 3,376 15,927 

1,639 1,688 7,963 

1,639 1,688 7,963 

3,278 3,376 15,927 

3,278 3,376 15,927 

3,278 3,376 15,927 

14,751 15,193 71,669 

1,639 1,688 7,963 

0 0 0 

11,473 11,817 55,744 

13,113 13,506 63,710 

9,834 10,129 47,781 

9,834 10,129 47,781 

154,068 158,687 748,567 
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Contact PD/Pl: Lewin, Harris, A 

R&R Budget - Tuition/Fees/Health Admin-Core-001 

Insurance (566) 

Admin-Core-002 

(706) 

Admin-Core-003 

(988) 

Admin-Core-004 

(516) 

Admin-Core-005 

(282) 

Animal-Resources-

001 (079) 

Animal-Resources-

002 (350) 

Animal-Resources-

003 (983) 

Animal-Resources-

004 (760) 

Animal-Resources-

005 (705) 

Animal-Resources-

006 (199) 

Core-Services-001 

(371) 

Core-Services-002 

(755) 

Core-Services-003 

(976) 

Core-Services-004 

(462) 

Tracking Number: GRANT11703742 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 
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Core-Services-005 

(985) 

NPRC-Consortium-

001 (365) 

Outreach-001 (218) 

Pilot-Research-001 

(446) 

Scientific-Units-001 

(056) 

Scientific-Units-002 

(170) 

Scientific-Units-003 

(916) 

Scientific-Units-004 

(104) 

TOTALS 

R&R Budget · Stipends Admin-Core-001 

(566) 

Admin-Core-002 

(706) 

Admin-Core-003 

(988) 

Admin-Core-004 

(516) 

Admin-Core-005 

(282) 

Animal-Resources-

001 (079) 

Animal-Resources-

002 (350) 

Tracking Number: GRANT11703742 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 

0 0 0 

0 0 0 

0 0 0 
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Contact PD/Pl: Lewin, Harris, A 

Animal-Resources- 0 

003 (983) 

Animal-Resources- 0 

004 (760) 

Animal-Resources- 0 

005 (705) 

Animal-Resources- 0 

006 (199) 

Core-Services-001 0 

(371) 

Core-Services-002 0 

(755) 

Core-Services-003 0 

(976) 

Core-Services-004 0 

(462) 

Core-Services-005 0 

(985) 

NPRC-Consortium- 0 

001 (365) 

Outreach-001 (218) 0 

Pilot-Research-001 0 

(446) 

Scientific-Units-001 0 

(056) 

Scientific-Units-002 0 

(170) 

Scientific-Units-003 0 

(916) 

Tracking Number: GRANTl 1703742 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 
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Scientific-Units-004 

(104) 

TOTALS 

R&R Budget - Trainee Travel Admin-Core-001 

(566) 

Admin-Core-002 

(706) 

Admin-Core-003 

(988) 

Admin-Core-004 

(516) 

Admin-Core-005 

(282) 

Animal-Resources-

001 (079) 

Animal-Resources-

002 (350) 

Animal-Resources-

003 (983) 

Animal-Resources-

004 (760) 

Animal-Resources-

005 (705) 

Animal-Resources-

006 (199) 

Core-Services-001 

(371) 

Core-Services-002 

(755) 

Tracking Number: GRANT11703742 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 
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Contact PD/Pl: Lewin, Harris, A 

Core-Services-003 

(976) 

Core-Services-004 

(462) 

Core-Services-005 

(985) 

NPRC-Consortium-

001 (365) 

Outreach-001 (218) 

Pilot-Research-001 

(446) 

Scientific-Units-001 

(056) 

Scientific-Units-002 

(170) 

Scientific-Units-003 

(916) 

Scientific-Units-004 

(104) 

TOTALS 

R&R Budget - Subsistence Admin-Core-001 

(566) 

Admin-Core-002 

(706) 

Admin-Core-003 

(988) 

Admin-Core-004 

(516) 

Admin-Core-005 

(282) 

Tracking Number: GRANT11703742 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 

0 0 0 

0 0 0 

0 0 0 
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Contact PD/Pl: Lewin, Harris, A 

Animal-Resources- 0 

001 (079) 

Animal-Resources- 0 

002 (350) 

Animal-Resources- 0 

003 (983) 

Animal-Resources- 0 

004 (760) 

Animal-Resources- 0 

005 (705) 

Animal-Resources- 0 

006 (199) 

Core-Services-001 0 

(371) 

Core-Services-002 0 

(755) 

Core-Services-003 0 

(976) 

Core-Services-004 0 

(462) 

Core-Services-005 0 

(985) 

NPRC-Consortium- 0 

001 (365) 

Outreach-001 (218) 0 

Pilot-Research-001 0 

(446) 

Scientific-Units-001 0 

(056) 

Tracking Number: GRANT11703742 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 
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Contact PD/Pl: Lewin, Harris, A 

Scientific-Units-002 

(170) 

Scientific-Units-003 

(916) 

Scientific-Units-004 

(104) 

TOTALS 

R&R Budget i l ½ Other Admin-Core-001 

Participants/Trainee Support Costs (566) 

Admin-Core-002 

(706) 

Admin-Core-003 

(988) 

Admin-Core-004 

(516) 

Admin-Core-005 

(282) 

Animal-Resources-

001 (079) 

Animal-Resources-

002 (350) 

Animal-Resources-

003 (983) 

Animal-Resources-

004 (760) 

Animal-Resources-

005 (705) 

Animal-Resources-

006 (199) 

Tracking Number: GRANT11703742 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 
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Contact PD/Pl: Lewin, Harris, A 

Core-Services-001 0 0 0 0 0 0 

(371) 

Core-Services-002 0 0 0 0 0 0 

(755) 

Core-Services-003 0 0 0 0 0 0 

(976) 

Core-Services-004 0 0 0 0 0 0 

(462) 

Core-Services-005 0 0 0 0 0 0 

(985) 

NPRC-Consortium- 0 0 0 0 0 0 

001 (365) 

Outreach-001 (218) 0 0 0 0 0 0 

Pilot-Research-001 0 0 0 0 0 0 

(446) 

Scientific-Units-001 0 0 0 0 0 0 

(056) 

Scientific-Units-002 0 0 0 0 0 0 

(170) 

Scientific-Units-003 0 0 0 0 0 0 

(916) 

Scientific-Units-004 0 0 0 0 0 0 

(104) 

TOTALS 0 0 0 0 0 0 

R&R Budget il ½ Section E. Total Admin-Core-001 0 0 0 0 0 0 

Participants/Trainee Support Costs (566) 

Admin-Core-002 0 0 0 0 0 0 

(706) 

Admin-Core-003 0 0 0 0 0 0 

(988) 
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Contact PD/Pl: Lewin, Harris, A 

Admin-Core-004 0 

(516) 

Admin-Core-005 0 

(282) 

Animal-Resources- 0 

001 (079) 

Animal-Resources- 0 

002 (350) 

Animal-Resources- 0 

003 (983) 

Animal-Resources- 0 

004 (760) 

Animal-Resources- 0 

005 (705) 

Animal-Resources- 0 

006 (199) 

Core-Services-001 0 

(371) 

Core-Services-002 0 

(755) 

Core-Services-003 0 

(976) 

Core-Services-004 0 

(462) 

Core-Services-005 0 

(985) 

NPRC-Consortium- 0 

001 (365) 

Outreach-001 (218) 0 

Tracking Number: GRANT11703742 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 
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Contact PD/Pl: Lewin, Harris, A 

Pilot-Research-001 0 0 

(446) 

Scientific-Units-001 0 0 

(056) 

Scientific-Units-002 0 0 

(170) 

Scientific-Units-003 0 0 

(916) 

Scientific-Units-004 0 0 

(104) 

TOTALS 0 0 

R&R Budget i l ½ Materials and Admin-Core-001 0 0 

Supplies (566) 

Admin-Core-002 7,340 7,560 

(706) 

Admin-Core-003 20,500 21,115 

(988) 

Admin-Core-004 46,310 47,699 

(516) 

Admin-Core-005 0 0 

(282) 

Animal-Resources- 3,594,605 3,702,294 

001 (079) 

Animal-Resources- 94,019 96,840 

002 (350) 

Animal-Resources- 23,000 23,690 

003 (983) 

Animal-Resources- 10,000 10,300 

004 (760) 

Tracking Number: GRANT11703742 

0 

0 

0 

0 

0 

0 

0 

7,787 

21,749 

49,130 

0 

3,815,365 

99,745 

24,401 

10,609 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

8,021 8,262 38,970 

22,401 23,073 108,838 

50,604 52,122 245,865 

0 0 0 

3,928,391 4,045,652 19,086,307 

102,737 105,819 499,160 

25,133 25,887 122,111 

10,927 11,255 53,091 
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Contact PD/Pl: Lewin, Harris, A 

Animal-Resources- 18,000 18,540 19,097 19,669 20,259 95,565 

005 (705) 

Animal-Resources- 10,000 10,300 10,609 10,927 11,255 53,091 

006 (199) 

Core-Services-001 5,000 5,150 5,305 5,464 5,628 26,547 

(371) 

Core-Services-002 6,000 6,180 6,365 6,556 6,753 31,854 

(755) 

Core-Services-003 30,000 30,900 31,827 32,782 33,765 159,274 

(976) 

Core-Services-004 17,500 18,025 18,566 19,123 19,697 92,911 

(462) 

Core-Services-005 13,000 13,390 13,792 14,205 14,631 69,018 

(985) 

NPRC-Consortium- 25,826 26,601 27,398 28,221 29,068 137,114 

001 (365) 

Outreach-001 (218) 2,500 2,575 2,652 2,732 2,814 13,273 

Pilot-Research-001 0 0 0 0 0 0 

(446) 

Scientific-Units-001 3,500 3,605 3,713 3,824 3,939 18,581 

(056) 

Scientific-Units-002 4,000 4,120 4,244 4,371 4,502 21,237 

(170) 

Scientific-Units-003 3,000 3,090 3,183 3,278 3,376 15,927 

(916) 

Scientilic-Units-004 3,000 3,090 3,183 3,278 3,376 15,927 

(104) 

TOTALS 3,937,100 4,055,064 4,178,720 4,302,644 4,431,133 20,904,661 

R&R Budgeti l ½ Publication Costs Admin-Core-001 0 0 0 0 0 0 

(566) 
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Contact PD/Pl: Lewin, Harris, A 

Admin-Core-002 0 0 

(706) 

Admin-Core-003 0 0 

(988) 

Admin-Core-004 0 0 

(516) 

Admin-Core-005 0 0 

(282) 

Animal-Resources- 0 0 

001 (079) 

Animal-Resources- 0 0 

002 (350) 

Animal-Resources- 1,000 1,030 

003 (983) 

Animal-Resources- 1,000 1,030 

004 (760) 

Animal-Resources- 0 0 

005 (705) 

Animal-Resources- 1,000 1,030 

006 (199) 

Core-Services-001 1,000 1,030 

(371) 

Core-Services-002 1,000 1,030 

(755) 

Core-Services-003 1,000 1,030 

(976) 

Core-Services-004 1,000 1,030 

(462) 

Core-Services-005 1,000 1,030 

(985) 

Tracking Number: GRANT11703742 

0 

0 

0 

0 

0 

0 

1,061 

1,061 

0 

1,061 

1,061 

1,061 

1,061 

1,061 

1,061 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

1,093 1,126 5,310 

1,093 1,126 5,310 

0 0 0 

1,093 1,126 5,310 

1,093 1,126 5,310 

1,093 1,126 5,310 

1,093 1,126 5,310 

1,093 1,126 5,310 

1,093 1,126 5,310 
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Contact PD/Pl: Lewin, Harris, A 

NPRC-Consortium- 0 0 0 0 0 0 

001 (365) 

Outreach-001 (218) 0 0 0 0 0 0 

Pilot-Research-001 0 0 0 0 0 0 

(446) 

Scientilic-Units-001 7,000 7,210 7,426 7,649 7,878 37,163 

(056) 

Scientific-Units-002 8,000 8,240 8,487 8,742 9,004 42,473 

(170) 

Scientific-Units-003 6,000 6,180 6,365 6,556 6,753 31,854 

(916) 

Scientific-Units-004 6,000 6,180 6,365 6,556 6,753 31,854 

(104) 

TOTALS 35,000 36,050 37,131 38,247 39,396 185,824 

R&R Budget i l ½ Consultant Admin-Core-001 0 0 0 0 0 0 

Services (566) 

Admin-Core-002 14,000 14,420 14,853 15,299 15,758 74,330 

(706) 

Admin-Core-003 0 0 0 0 0 0 

(988) 

Admin-Core-004 0 0 0 0 0 0 

(516) 

Admin-Core-005 0 0 0 0 0 

(282) 

Animal-Resources- 0 0 0 0 0 0 

001 (079) 

Animal-Resources- 0 0 0 0 0 0 

002 (350) 

Animal-Resources- 0 0 0 0 0 0 

003 (983) 
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Contact PD/Pl: Lewin, Harris, A 

Animal-Resources- 0 0 0 0 0 0 

004 (760) 

Animal-Resources- 0 0 0 0 0 0 

005 (705) 

Animal-Resources- 0 0 0 0 0 0 

006 (199) 

Core-Services-001 0 0 0 0 0 0 

(371) 

Core-Services-002 0 0 0 0 0 0 

(755) 

Core-Services-003 0 0 0 0 0 0 

(976) 

Core-Services-004 0 0 0 0 0 0 

(462) 

Core-Services-005 0 0 0 0 0 0 

(985) 

NPRC-Consortium- 454,430 468,063 482,106 496,570 511,467 2,412,636 

001 (365) 

Outreach-001 (218) 0 0 0 0 0 0 

Pilot-Research-001 0 0 0 0 0 0 

(446) 

Scientific-Units-001 0 0 0 0 0 0 

(056) 

Scientific-Units-002 0 0 0 0 0 0 

(170) 

Scientific-Units-003 0 0 0 0 0 0 

(916) 

Scientific-Units-004 0 0 0 0 0 0 

(104) 

TOTALS 468,430 482,483 496,959 511,869 527,225 2,486,966 
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Contact PD/Pl: Lewin, Harris, A 

R&R Budget il ½ ADP/Computer Admin-Core-001 

Services (566) 

Admin-Core-002 

(706) 

Admin-Core-003 

(988) 

Admin-Core-004 

(516) 

Admin-Core-005 

(282) 

Animal-Resources-

001 (079) 

Animal-Resources-

002 (350) 

Animal-Resources-

003 (983) 

Animal-Resources-

004 (760) 

Animal-Resources-

005 (705) 

Animal-Resources-

006 (199) 

Core-Services-001 

(371) 

Core-Services-002 

(755) 

Core-Services-003 

(976) 

Core-Services-004 

(462) 

Tracking Number: GRANT11703742 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 
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Contact PD/Pl: Lewin, Harris, A 

Core-Services-005 0 0 0 0 0 0 

(985) 

NPRC-Consortium- 0 0 0 0 0 0 

001 (365) 

Outreach-001 (218) 0 0 0 0 0 0 

Pilot-Research-001 0 0 0 0 0 0 

(446) 

Scientific-Units-001 0 0 0 0 0 0 

(056) 

Scientific-Units-002 0 0 0 0 0 0 

(170) 

Scientific-Units-003 0 0 0 0 0 0 

(916) 

Scientific-Units-004 0 0 0 0 0 0 

(104) 

TOTALS 0 0 0 0 0 0 

R&R Budgelic.½ Admin-Core-001 0 0 0 0 0 0 

Subawards/Consortium/Contractua (566) 

I Costs 

Admin-Core-002 0 0 0 0 0 0 

(706) 

Admin-Core-003 0 0 0 0 0 0 

(988) 

Admin-Core-004 0 0 0 0 0 0 

(516) 

Admin-Core-005 0 0 0 0 0 0 

(282) 

Animal-Resources- 0 0 0 0 0 0 

001 (079) 
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Contact PD/Pl: Lewin, Harris, A 

Animal-Resources- 0 0 0 0 0 0 

002 (350) 

Animal-Resources- 0 0 0 0 0 0 

003 (983) 

Animal-Resources- 0 0 0 0 0 0 

004 (760) 

Animal-Resources- 0 0 0 0 0 0 

005 (705) 

Animal-Resources- 0 0 0 0 0 0 

006 (199) 

Core-Services-001 0 0 0 0 0 0 

(371) 

Core-Services-002 0 0 0 0 0 0 

(755) 

Core-Services-003 0 0 0 0 0 0 

(976) 

Core-Services-004 0 0 0 0 0 0 

(462) 

Core-Services-005 0 0 0 0 0 0 

(985) 

NPRC-Consortium- 0 0 0 0 0 0 

001 (365) 

Outreach-001 (218) 0 0 0 0 0 0 

Pilot-Research-001 0 0 0 0 0 0 

(446) 

Scientific-Units-001 0 0 0 0 0 0 

(056) 

Scientific-Units-002 0 0 0 0 0 0 

(170) 
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Contact PD/Pl: Lewin, Harris, A 

Scientific-Units-003 0 0 0 0 0 0 

(916) 

Scientific-Units-004 0 0 0 0 0 0 

(104) 

TOTALS 0 0 0 0 0 0 

R&R Budget il ½ Equipment or Admin-Core-001 0 0 0 0 0 0 

Facility Rental User Fees (566) 

Admin-Core-002 0 0 0 0 0 0 

(706) 

Admin-Core-003 0 0 0 0 0 0 

(988) 

Admin-Core-004 0 0 0 0 0 0 

(516) 

Admin-Core-005 0 0 0 0 0 0 

(282) 

Animal-Resources- 0 0 0 0 0 0 

001 (079) 

Animal-Resources- 0 0 0 0 0 0 

002 (350) 

Animal-Resources- 0 0 0 0 0 0 

003 (983) 

Animal-Resources- 0 0 0 0 0 0 

004 (760) 

Animal-Resources- 0 0 0 0 0 0 

005 (705) 

Animal-Resources- 0 0 0 0 0 0 

006 (199) 

Core-Services-001 0 0 0 0 0 0 

(371) 
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Contact PD/Pl: Lewin, Harris, A 

Core-Services-002 

(755) 

Core-Services-003 

(976) 

Core-Services-004 

(462) 

Core-Services-005 

(985) 

NPRC-Consortium-

001 (365) 

Outreach-001 (218) 

Pilot-Research-001 

(446) 

Scientific-Units-001 

(056) 

Scientific-Units-002 

(170) 

Scientific-Units-003 

(916) 

Scientific-Units-004 

(104) 

TOTALS 

R&R Budget i l ½ Alterations and Admin-Core-001 

Renovations (566) 

Admin-Core-002 

(706) 

Admin-Core-003 

(988) 

Admin-Core-004 

(516) 

Tracking Number: GRANT11703742 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 

0 0 0 

0 0 0 

0 0 0 
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Contact PD/Pl: Lewin, Harris, A 

Admin-Core-005 121,800 

(282) 

Animal-Resources- 0 

001 (079) 

Animal-Resources- 0 

002 (350) 

Animal-Resources- 0 

003 (983) 

Animal-Resources- 0 

004 (760) 

Animal-Resources- 0 

005 (705) 

Animal-Resources- 0 

006 (199) 

Core-Services-001 0 

(371) 

Core-Services-002 0 

(755) 

Core-Services-003 0 

(976) 

Core-Services-004 0 

(462) 

Core-Services-005 0 

(985) 

NPRC-Consortium- 0 

001 (365) 

Outreach-001 (218) 0 

Pilot-Research-001 0 

(446) 

Tracking Number: GRANT11703742 

121,800 81,200 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

121,800 121,800 568,400 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

Page 62 

Funding Opportunity Number: PAR-14-226. Received Date: 

2014-07-15T19:19:27.000-04:00 

Obtained by Rise for Animals. 
Uploaded to Animal Research Laboratory Overview (ARLO) on 09/19/2020



Contact PD/Pl: Lewin, Harris, A 

Scientific-Units-001 0 0 0 0 0 0 

(056) 

Scientific-Units-002 0 0 0 0 0 0 

(170) 

Scientific-Units-003 0 0 0 0 0 0 

(916) 

Scientific-Units-004 0 0 0 0 0 0 

(104) 

TOTALS 121,800 121,800 81,200 121,800 121,800 568,400 

R&R Budget il ½ Other Direct Cost Admin-Core-001 0 0 0 0 0 0 

1 (566) 

Admin-Core-002 4,000 4,120 4,244 4,371 4,502 21,237 

(706) 

Admin-Core-003 3,000 3,090 3,183 3,278 3,376 15,927 

(988) 

Admin-Core-004 250 258 266 274 283 1,331 

(516) 

Admin-Core-005 0 0 0 0 0 0 

(282) 

Animal-Resources- 1,500 1,545 1,591 1,639 1,688 7,963 

001 (079) 

Animal-Resources- 0 0 0 0 0 0 

002 (350) 

Animal-Resources- 0 0 0 0 0 0 

003 (983) 

Animal-Resources- 500 515 530 546 562 2,653 

004 (760) 

Animal-Resources- 500 515 530 546 562 2,653 

005 (705) 
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Contact PD/Pl: Lewin, Harris, A 

Animal-Resources- 500 515 

006 (199) 

Core-Services-001 0 0 

(371) 

Core-Services-002 3,000 3,090 

(755) 

Core-Services-003 0 0 

(976) 

Core-Services-004 0 0 

(462) 

Core-Services-005 2,500 2,575 

(985) 

NPRC-Consortium- 0 0 

001 (365) 

Outreach-001 (218) 3,000 3,090 

Pilot-Research-001 300,000 300,000 

(446) 

Scientific-Units-001 0 0 

(056) 

Scientific-Units-002 0 0 

(170) 

Scientific-Units-003 0 0 

(916) 

Scientific-Units-004 0 0 

(104) 

TOTALS 318,750 319,313 

R&R Budget i l ½ Other Direct Cost Admin-Core-001 0 0 

(566) 

Admin-Core-002 5,000 5,150 

(706) 

Tracking Number: GRANT11703742 

530 

0 

3,183 

0 

0 

2,652 

0 

3,183 

300,000 

0 

0 

0 

0 

319,892 

0 

5,305 

546 562 2,653 

0 0 0 

3,278 3,376 15,927 

0 0 0 

0 0 0 

2,732 2,814 13,273 

0 0 0 

3,278 3,376 15,927 

300,000 300,000 1,500,000 

0 0 0 

0 0 0 

0 0 

0 0 0 

320,488 321,101 1,599,544 

0 0 0 

5,464 5,628 26,547 
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Contact PD/Pl: Lewin, Harris, A 

Admin-Core-003 0 0 0 0 0 0 

(988) 

Admin-Core-004 1,920 1,978 2,037 2,098 2,161 10,194 

(516) 

Admin-Core-005 0 0 0 0 0 0 

(282) 

Animal-Resources- 116,000 119,480 123,064 126,756 130,558 615,858 

001 (079) 

Animal-Resources- 0 0 0 0 0 0 

002 (350) 

Animal-Resources- 0 0 0 0 0 0 

003 (983) 

Animal-Resources- 20,000 20,600 21,218 21,855 22,511 106,184 

004 (760) 

Animal-Resources- 0 0 0 0 0 0 

005 (705) 

Animal-Resources- 0 0 0 0 0 0 

006 (199) 

Core-Services-001 0 0 0 0 0 0 

(371) 

Core-Services-002 0 0 0 0 0 0 

(755) 

Core-Services-003 0 0 0 0 0 0 

(976) 

Core-Services-004 0 0 0 0 0 0 

(462) 

Core-Services-005 0 0 0 0 0 0 

(985) 

NPRC-Consortium- 0 0 0 0 0 0 

001 (365) 
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Contact PD/Pl: Lewin, Harris, A 

Outreach-001 (218) 4,000 4,120 4,244 4,371 4,502 21,237 

Pilot-Research-001 0 0 0 0 0 0 

(446) 

Scientific-Units-001 0 0 0 0 0 0 

(056) 

Scientilic-Units-002 0 0 0 0 0 0 

(170) 

Scientific-Units-003 0 0 0 0 0 0 

(916) 

Scientific-Units-004 0 0 0 0 0 0 

(104) 

TOTALS 146,920 151,328 155,868 160,544 165,360 780,020 

R&R Budget i l ½ Other Direct Cost Admin-Core-001 0 0 0 0 0 0 

3 (566) 

Admin-Core-002 0 0 0 0 0 0 

(706) 

Admin-Core-003 0 0 0 0 0 0 

(988) 

Admin-Core-004 0 0 0 0 0 0 

(516) 

Admin-Core-005 0 0 0 0 0 0 

(282) 

Animal-Resources- 4,175 4,300 4,429 4,562 4,699 22,165 

001 (079) 

Animal-Resources- 0 0 0 0 0 0 

002 (350) 

Animal-Resources- 0 0 0 0 0 0 

003 (983) 

Animal-Resources- 0 0 0 0 0 0 

004 (760) 
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Contact PD/Pl: Lewin, Harris, A 

Animal-Resources- 0 

005 (705) 

Animal-Resources- 0 

006 (199) 

Core-Services-001 0 

(371) 

Core-Services-002 0 

(755) 

Core-Services-003 0 

(976) 

Core-Services-004 0 

(462) 

Core-Services-005 0 

(985) 

NPRC-Consortium- 0 

001 (365) 

Outreach-001 (218) 2,000 

Pilot-Research-001 0 

(446) 

Scientific-Units-001 0 

(056) 

Scientific-Units-002 0 

(170) 

Scientific-Units-003 0 

(916) 

Scientific-Units-004 0 

(104) 

TOTALS 6,175 

R&R Budget i l ½ Section F. Total Admin-Core-001 0 

Other Direct Cost (566) 

Tracking Number: GRANT11703742 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

2,060 2,122 

0 0 

0 0 

0 0 

0 0 

0 0 

6,360 6,551 

0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

2,186 2,252 10,620 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

6,748 6,951 32,785 

0 0 0 
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Contact PD/Pl: Lewin, Harris, A 

Admin-Core-002 30,340 31,250 32,189 33,155 34,150 161,084 

(706) 

Admin-Core-003 23,500 24,205 24,932 25,679 26,449 124,765 

(988) 

Admin-Core-004 48,480 49,935 51,433 52,976 54,566 257,390 

(516) 

Admin-Core-005 121,800 121,800 81,200 121,800 121,800 568,400 

(282) 

Animal-Resources- 3,716,280 3,827,619 3,944,449 4,061,348 4,182,597 19,732,293 

001 (079) 

Animal-Resources- 94,019 96,840 99,745 102,737 105,819 499,160 

002 (350) 

Animal-Resources- 24,000 24,720 25,462 26,226 27,013 127,421 

003 (983) 

Animal-Resources- 31,500 32,445 33,418 34,421 35,454 167,238 

004 (760) 

Animal-Resources- 18,500 19,055 19,627 20,215 20,821 98,218 

005 (705) 

Animal-Resources- 11,500 11,845 12,200 12,566 12,943 61,054 

006 (199) 

Core-Services-001 6,000 6,180 6,366 6,557 6,754 31,857 

(371) 

Core-Services-002 10,000 10,300 10,609 10,927 11,255 53,091 

(755) 

Core-Services-003 31,000 31,930 32,888 33,875 34,891 164,584 

(976) 

Core-Services-004 18,500 19,055 19,627 20,216 20,823 98,221 

(462) 

Core-Services-005 16,500 16,995 17,505 18,030 18,571 87,601 

(985) 
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Contact PD/Pl: Lewin, Harris, A 

NPRC-Consortium- 480,256 494,664 509,504 524,791 540,535 2,549,750 

001 (365) 

Outreach-001 (218) 11,500 11,845 12,201 12,567 12,944 61,057 

Pilot-Research-001 300,000 300,000 300,000 300,000 300,000 1,500,000 

(446) 

Scientific-Units-001 10,500 10,815 11,139 11,473 11,817 55,744 

(056) 

Scientific-Units-002 12,000 12,360 12,731 13,113 13,506 63,710 

(170) 

Scientific-Units-003 9,000 9,270 9,548 9,834 10,129 47,781 

(916) 

Scientific-Units-004 9,000 9,270 9,548 9,834 10,129 47,781 

(104) 

TOTALS 5,034,175 5,172,398 5,276,321 5,462,340 5,612,966 26,558,200 

R&R Budget i l ½ Section G. Total Admin-Core-001 0 0 0 0 0 0 

Direct Cost (A thru F) (566) 

Admin-Core-002 454,005 469,412 483,399 497,493 514,624 2,418,933 

(706) 

Admin-Core-003 332,118 347,002 361,190 375,802 391,118 1,807,230 

(988) 

Admin-Core-004 557,427 579,323 605,952 630,007 655,274 3,027,983 

(516) 

Admin-Core-005 599,426 599,766 597,386 599,144 599,966 2,995,688 

(282) 

Animal-Resources- 4,062,138 4,190,830 4,324,195 4,453,308 4,580,551 21,611,022 

001 (079) 

Animal-Resources- 100,367 103,293 106,265 109,316 112,461 531,702 

002 (350) 

Animal-Resources- 265,231 277,454 282,667 293,909 305,781 1,425,042 

003 (983) 
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Contact PD/Pl: Lewin, Harris, A 

Animal-Resources- 291,542 305,123 

004 (760) 

Animal-Resources- 109,842 115,545 

005 (705) 

Animal-Resources- 92,692 96,467 

006 (199) 

Core-Services-001 63,567 66,280 

(371) 

Core-Services-002 46,783 48,494 

(755) 

Core-Services-003 218,773 227,919 

(976) 

Core-Services-004 176,021 181,334 

(462) 

Core-Services-005 223,520 228,639 

(985) 

NPRC-Consortium- 502,469 517,515 

001 (365) 

Outreach-001 (218) 99,213 101,858 

Pilot-Research-001 300,000 300,000 

(446) 

Scientific-Units-001 238,382 243,780 

(056) 

Scientific-Units-002 262,934 268,046 

(170) 

Scientific-Units-003 283,187 288,657 

(916) 

Scientific-Units-004 233,760 238,797 

(104) 

TOTALS 9,513,397 9,795,534 

Tracking Number: GRANT11703742 

313,018 

121,052 

99,974 

68,840 

50,200 

236,585 

190,361 

231,864 

533,320 

107,766 

300,000 

247,049 

275,614 

299,369 

249,563 

10,085,629 

324,624 338,116 1,572,423 

126,724 132,716 605,879 

103,593 107,364 500,090 

71,435 74,158 344,280 

51,953 53,779 251,209 

245,421 254,677 1,183,375 

197,458 204,897 950,071 

237,426 241,953 1,163,402 

549,411 565,989 2,668,704 

112,005 116,449 537,291 

300,000 300,000 1,500,000 

254,920 268,103 1,252,234 

286,366 294,347 1,387,307 

307,648 315,968 1,494,829 

257,246 265,298 1,244,664 

10,385,209 10,693,589 50,473,358 
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Contact PD/Pl: Lewin, Harris, A 

R&R Budget il ½ Section H. Admin-Core-001 0 0 

Indirect Costs (566) 

Admin-Core-002 103,059 106,557 

(706) 

Admin-Core-003 75,391 78,769 

(988) 

Admin-Core-004 126,536 131,506 

(516) 

Admin-Core-005 0 0 

(282) 

Animal-Resources- 922,105 951,318 

001 (079) 

Animal-Resources- 22,783 23,448 

002 (350) 

Animal-Resources- 60,207 62,982 

003 (983) 

Animal-Resources- 66,180 69,263 

004 (760) 

Animal-Resources- 24,934 26,228 

005 (705) 

Animal-Resources- 21,041 21,898 

006 (199) 

Core-Services-001 14,430 15,046 

(371) 

Core-Services-002 10,620 11,008 

(755) 

Core-Services-003 49,661 51,738 

(976) 

Core-Services-004 39,957 41,163 

(462) 

Tracking Number: GRANT11703742 

0 

109,732 

81,991 

137,551 

0 

981,592 

24,122 

64,165 

71,056 

27,479 

22,694 

15,627 

11,395 

53,705 

43,212 

0 0 0 

112,931 116,820 549,099 

85,307 88,784 410,242 

143,011 148,747 687,351 

0 0 0 

1,010,901 1,039,785 4,905,701 

24,815 25,529 120,697 

66,717 69,412 323,483 

73,690 76,752 356,941 

28,766 30,127 137,534 

23,516 24,372 113,521 

16,216 16,834 78,153 

11,793 12,208 57,024 

55,711 57,812 268,627 

44,823 46,512 215,667 
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Contact PD/Pl: Lewin, Harris, A 

Core-Services-005 50,739 51,901 

(985) 

NPRC-Consortium- 114,060 117,476 

001 (365) 

Outreach-001 (218) 22,521 23,122 

Pilot-Research-001 68,100 68,100 

(446) 

Scientific-Units-001 54,113 55,338 

(056) 

Scientific-Units-002 59,686 60,846 

(170) 

Scientific-Units-003 64,283 65,525 

(916) 

Scientific-Units-004 53,064 54,207 

(104) 

TOTALS 2,023,470 2,087,439 

R&R Budgelic.½ Section I. Total Admin-Core-001 0 0 

Direct and Indirect Costs (G +H) (566) 

Admin-Core-002 557,064 575,969 

(706) 

Admin-Core-003 407,509 425,771 

(988) 

Admin-Core-004 683,963 710,829 

(516) 

Admin-Core-005 599,426 599,766 

(282) 

Animal-Resources- 4,984,243 5,142,148 

001 (079) 

Animal-Resources- 123,150 126,741 

002 (350) 

Tracking Number: GRANT11703742 

52,633 

121,064 

24,463 

68,100 

56,081 

62,564 

67,956 

56,651 

2,153,833 

0 

593,131 

443,181 

743,503 

597,386 

5,305,787 

130,387 

53,896 54,923 264,092 

124,716 128,480 605,796 

25,425 26,434 121,965 

68,100 68,100 340,500 

57,867 60,860 284,259 

65,005 66,817 314,918 

69,836 71,725 339,325 

58,395 60,223 282,540 

2,221,437 2,291,256 10,777,435 

0 0 0 

610,424 631,444 2,968,032 

461,109 479,902 2,217,472 

773,018 804,021 3,715,334 

599,144 599,966 2,995,688 

5,464,209 5,620,336 26,516,723 

134,131 137,990 652,399 
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Contact PD/Pl: Lewin, Harris, A 

Animal-Resources- 325,438 340,436 

003 (983) 

Animal-Resources- 357,722 374,386 

004 (760) 

Animal-Resources- 134,776 141,773 

005 (705) 

Animal-Resources- 113,733 118,365 

006 (199) 

Core-Services-001 77,997 81,326 

(371) 

Core-Services-002 57,403 59,502 

(755) 

Core-Services-003 268,434 279,657 

(976) 

Core-Services-004 215,978 222,497 

(462) 

Core-Services-005 274,259 280,540 

(985) 

NPRC-Consortium- 616,529 634,991 

001 (365) 

Outreach-001 (218) 121,734 124,980 

Pilot-Research-001 368,100 368,100 

(446) 

Scientific-Units-001 292,495 299,118 

(056) 

Scientific-Units-002 322,620 328,892 

(170) 

Scientific-Units-003 347,470 354,182 

(916) 

Tracking Number: GRANT11703742 

346,832 

384,074 

148,531 

122,668 

84,467 

61,595 

290,290 

233,573 

284,497 

654,384 

132,229 

368,100 

303,130 

338,178 

367,325 

360,626 375,193 1,748,525 

398,314 414,868 1,929,364 

155,490 162,843 743,413 

127,109 131,736 613,611 

87,651 90,992 422,433 

63,746 65,987 308,233 

301,132 312,489 1,452,002 

242,281 251,409 1,165,738 

291,322 296,876 1,427,494 

674,127 694,469 3,274,500 

137,430 142,883 659,256 

368,100 368,100 1,840,500 

312,787 328,963 1,536,493 

351,371 361,164 1,702,225 

377,484 387,693 1,834,154 
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Contact PD/Pl: Lewin, Harris, A 

Scientific-Units-004 286,824 293,004 306,214 

(104) 

TOTALS 11,536,867 11,882,973 12,239,462 

Tracking Number: GRANT11703742 

315,641 325,521 1,527,204 

12,606,646 12,984,845 61,250,793 
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Contact PD/Pl: Lewin, Harris, A 

Name 

Lewin, Harris A 

Excluded by Requester 

Tracking Number: GRANT11703742 

Senior/Key Personnel 

Summary 

Organization Role on Project 

University of California Davis PD/Pl(Contact) 

University of California Davis Other: Core Scientist 

University of California Davis Other: Scientific Unit 

Leader/Core Scientist 

University of California Davis Other: Interim Director 

University of California Davis Other: Interim Director 

University of California Davis Other: Interim Director 

University of California Davis Other: Core Scientist 

University of California Davis Other: Other Significant 

Contributor 

University of California Davis Other: Core Scientist 

University of California Davis Other: Core Scientist 

University of California Davis Other: Core Scientist 

University of California Davis Other: Core Scientist 

University of California Davis Other: Primate Medicine 

Senior Manager 

University of California Davis Other: Senior Veterinarian 

University of California Davis Other: Senior Veterinarian 

University of California Davis Other: Core Scientist 

University of California Davis Other: Senior Veterinarian 

University of California Davis Other: Assistant Director for 

IT Services 

University of California Davis Other: Core Leader/Core 

Scientist 

University of California Davis Other: Core Scientist 

University of California Davis Other: Core Scientist 

University of California Davis Other: Core Scientist 

University of California Davis Other: Core Scientist 

University of California Davis Other: Associate Veterinary 

Pathologist 

University of California Davis Other: Postdoc Pathologist 

Page 75 

Components 

Overall 

Scientific-Units-001 (056) 

Scientific-Units-001 (056) 

Admin-Core-001 (566) 

Admin-Core-002 (706) 

NPRC-Consortium-001 (365) 

Scientific-Units-002 (170) 

Animal-Resources-004 (760) 

Core-Services-001 (371) 

Scientific-Units-001 (056) 

Core-Services-005 (985) 

Scientific-Units-003 (916) 

Animal-Resources-003 (983) 

Animal-Resources-003 (983) 

Animal-Resources-003 (983) 

Scientific-Units-002 (170) 

Animal-Resources-003 (983) 

Admin-Core-004 (516) 

Core-Services-003 (976) 

Scientific-Units-002 (170) 

Scientific-Units-003 (916) 

Core-Services-005 (985) 

Scientific-Units-004 (104) 

Animal-Resources-004 (760) 

Animal-Resources-004 (760) 
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Contact PD/Pl: Lewin, Harris, A 

Excluded by Requester 
University of California Davis 

University of California Davis 

University of California Davis 

Lewin, Harris A University of California Davis 

Excluded by Requester 
University of California Davis 

University of California Davis 

University of California Davis 

University of California Davis 

University of California Davis 

University of California Davis 

University of California Davis 

University of California Davis 

University of California Davis 

University of California Davis 

University of California Davis 

University of California Davis 

University of California Davis 

University of California Davis 

University of California Davis 

University of California Davis 

University of California Davis 

University of California Davis 

University of California Davis 

Tracking Number: GRANT11703742 

Other: Core Leader/Core Core-Services-002 (755} 

Scientist 

Other: Core Scientist Scientific-Units-003 (916) 

Other: Senior Veterinarian Animal-Resources-003 (983) 

Other: Vice Chancellor for Admin-Core-002 (706) 
Research 

Other: Scientific Unit Scientific-Units-002 (170) 
Leader/Core Scientist 

Other: Core Scientist Scientific-Units-001 (056) 

Other: Core Leader/Core Animal-Resources-005 (705) 
Scientist 

Other: Core Leader/Core Core-Services-001 (371) 
Scientist 

Other: Core Scientist Scientific-Units-001 (056) 

Other: Core Scientist Scientific-Units-002 (170) 

Other: Associate Director for Admin-Core-002 (706) 
Research 

Other: Associate Director for Pilot-Research-001 (446) 
Research 

Other: Scientific Unit Scientific-Units-004 (104) 

Leader/Core Scientist 

Other: Assoc Director for Admin-Core-002 (706) 
Admin and Operations 

Other: Assoc Director for Admin-Core-003 (988) 
Admin and Operations 

Other: Assoc Director for Admin-Core-005 (282) 
Admin and Operations 

Other: Assoc Director for Outreach-001 (218) 
Admin and Operations 

Other: Core Scientist Core-Services-004 (462) 

Other: Core Scientist Scientific-Units-004 (104) 

Other: Pathology Senior Animal-Resources-004 (760) 
Manager 

Other: Associate Director for Admin-Core-002 (706) 

Primate Services 

Other: Assoc Director for Animal-Resources-001 (079) 
Primate Services 

Other: Assoc Director for Animal-Resources-002 (350) 
Primate Services 
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Contact PD/Pl: Lewin, Harris, A 

=><eluded by Requester 
University of California Davis 

University of California Davis 

University of California Davis 

University of California Davis 

University of California Davis 

University of California Davis 

University of California Davis 

University of California Davis 

University of California Davis 

University of California Davis 

University of California Davis 

University of California Davis 

University of California Davis 

University of California Davis 

University of California Davis 

Tracking Number: GRANT11703742 

Other: Assoc Director for Animal-Resources-003 (983) 

Primate Services 

Other: Assoc Director for Animal-Resources-004 (760) 

Primate Services 

Other: Assoc Director for Core-Services-003 (976) 

Primate Services 

Other: Associate Veterinarian Animal-Resources-003 (983) 

Other: Senior Veterinarian Animal-Resources-003 (983) 

Other: Core Leader/Core Core-Services-004 ( 462) 

Scientist 

Other: Core Scientist Scientific-Units-004 (104) 

Other: Core Leader Animal-Resources-006 (199) 

Other: Core Scientist NPRC-Consortium-001 (365) 

Other: Core Scientist Scientific-Units-002 (170) 

Other: Core Leader/Core Core-Services-005 (985) 

Scientist 

Other: Scientific Unit Scientific-Units-003 (916) 

Leader/Core Scientist 

Other: Senior Veterinary Animal-Resources-004 (760) 

Pathologist 

Other: Core Scientist Animal-Resources-001 (079) 

Other: Core Scientist Scientific-Units-003 (916) 
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Contact PD/Pl: Lewin, Harris, A 
0MB Number: 4040·0010 

Expiration Date: 06/3012016 

Project/Performance Site Location(s) 

Project/Performance Site Primary Location 

Organization Name: 

Duns Number: 

Street1 •: 

Street2: 

City•: 

County: 

State•: 

Province: 

Country*: 

Zip / Postal Code*: 

University of California Davis 

0471200840000 

One Shields Ave 

Davis 

CA: California 

USA: UNITED STATES 

956165270 

Project/Performance Site Congressional District*: 

File Name 

Additional Location(s) 

Tracking Number: GRANT117037 42 

0 I am submitting an application as an individual, and not on behalf of 

a company, state, local or tribal government, academia, or other type of 

organization. 

CA-003 
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Contact PD/Pl: Lewin, Harris, A 

RESEARCH & RELATED Other Project Information 

1. Are Human Subjects Involved?* o Yes e No 

1.a. If YES to Human Subjects

Is the Project Exempt from Federal regulations? 0 Yes 0 No 

If YES, check appropriate exemption number: - 1 - 2 - 3 _4 - 5 - 6

If NO, is the IRB review Pending? o Yes 0 No 

IRB Approval Date: 

Human Subject Assurance Number 

2. Are Vertebrate Animals Used?* • Yes 0 No 

2.a. If YES to Vertebrate Animals 

Is the IACUC review Pending? • Yes 0 No

IACUC Approval Date: 

Animal Welfare Assurance Number A3433-01 

3. Is proprietary/privileged information included in the application?* • Yes 0 No

4.a. Does this project have an actual or potential impact - positive or negative - on the environment?* 0 Yes
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OVERVIEW 

ABSTRACT 

The California National Primate Research Center (CNPRC), located at the University of California, Davis, 
requests funds to renew the base operating grant #P51-OD011107 for the next five year period (May 1, 2015 
through April 30, 2020). The CNPRC renewal reflects a strategic emphasis on multidisciplinary research teams 
that focus on the development and use of nonhuman primate models of human health and disease. Currently 
in the 53rd year of operation, the CNPRC serves a range of NIH-supported investigators nationwide. From 
inception through the current year, the CNPRC has been highly responsive to the research community by 
providing high quality animals, facilities, tools, and services driven by the intellectual infrastructure of the Core 
Scientists that guide and conduct basic and translational research with nonhuman primates. The goals for the 
next funding period are reflected in the following Specific Aims: (1) Conduct state-of-the-art research and 
scientifically contribute to the understanding and treatment of human disease with nonhuman primate models 
across the age spectrum, (2) Provide exceptional nonhuman primate expertise and services to investigators at 
the local, regional, and national levels to advance NIH-supported research excellence, (3) Mentor and train the 
next generation of translational investigators with nonhuman primate expertise, and (4) Ensure the highest 
standards of responsible conduct of research and animal care. Plans for the next funding period build upon 
expertise, productivity, and innovation; strong ties with the host institution and national programs; and 
maximizing resources for NIH-funded research. Support is requested for Administrative Services (Director's 
Office, Administration and Operations Services, Information Technology Services, Facilities Improvement), 
Primate Services (Colony Management and Research Services, National Institute on Aging Colony, Primate 
Medicine Services, Anatomic and Clinical Pathology Services, Behavior Management Services, Genetics 
Management Services), Service Cores (Behavior Research, Endocrine, Immunology and Pathogen Detection, 
Inhalation Exposure, Multimodal Imaging), Scientific Research Units (Brain, Mind, and Behavior, Infectious 
Diseases, Reproductive Sciences and Regenerative Medicine, Respiratory Diseases), and for Outreach, the 
Pilot Research Program, and NPRC Consortium activities. Through targeted opportunities and University of 
California initiatives, the CNPRC will actively promote the recruitment of faculty to the program, and continue to 
build infrastructure, expertise, and essential services to meet the growing needs of investigators and trainees. 
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OVERVIEW 

NARRATIVE 

The CNPRC is an established national resource that has as a primary mission to conduct nonhuman primate 
research at the highest quality level, and to provide services and resources to the greater research community. 
The overriding objective of the program is to advance human and nonhuman primate health and healthy aging. 
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OVERVIEW 

FACILITIES AND OTHER RESOURCES 

The overall facility consists of 175,409 sq. ft., which includes research laboratories, an inhalation exposure 
facility, indoor animal housing, a Quarantine Facility, animal su ort areas, and administrative space. The field 
corrals and corn cribs (outdoor housing) encompasses I0n was also specific Animal 

completed for the Respiratory Disease Center building, wti1c as increase office, laboratory, and in 
Location 

�-----,---� 

exposure space by 19,000 sq. ft. Included on the Primate Center grounds is the Center for Comparative 
Medicine that provides laboratory and office space for Core Scientists in the Infectious Diseases Research 
Unit. 

Laboratories: See individual sections of the application. 

Clinical: Primate Medicine provides centralized clinical care and veterinary oversight to ensure compliance 
with the highest quality standards of research conduct and animal care. The Primate Medicine team is 
responsible for the clinical care of ~5,000 nonhuman primates which encompasses a range of health care 
needs across the lifespan, from neonatal to geriatric stages, and from preventive medicine to intensive care. 
Clinical care and related procedures are conducted in the hospital area containing pre- and post-surgery 
suites, outpatient, hospital and isolation wards, surgery, and pathology suites. The Clinical Pathology 
Laboratory includes services for hematology, clinical chemistry, bacteriology, parasitology, and serology (see 
Primate Services). 

Animal: The vivarium, which is part of the UC Davis AAALAC-accredited program, includes indoor animal 
space including animal rooms, hospitals, surgery suites, nurseries, radioactive monitoring housing areas, and 
infectious animal housing. The outdoor animal housing area includes half-acre field corrals and corn cribs as 
described in other sections of the application. Primate Services is centralized and provides animal care, colony 
management, research support, training, occupational safety, and a staff of expert animal handlers. Primate 
Services encompasses Colony Management and Research Services, the National Institute on Aging Colony, 
Primate Medicine Services, Anatomic and Clinical Pathology Services, Behavior Management Services, and 
Genetics Management Services. The Clinical Pathology Laboratory in Anatomic and Clinical Pathology 
Services provides diagnostic support services as noted. The veterinary staff includes on-site veterinarians for 
clinical care (24/7), veterinary pathologists, and animal health technicians, all described in other sections of the 
application. See Primate Services sections for details. 

Computer: Colony demographics, breeding management, and health and pathology are all computerized, and 
Information Technology Services provides desktop support and other related services. See Information 
Technology Services section for details. 

Office: See individual sections of the application. 

Other: The CNPRC provides the optimal environment for studies with nonhuman primates based on the 
facilities and support services available. See individual sections of the application. 
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OVERVIEW 

EQUIPMENT 

See individual sections of the application. 
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PHS 398 Cover Page Supplement 

1. Project Director / Principal Investigator (PD/Pl)

Prefix: 

First Name*: Harris 

Middle Name: A 

Last Name*: Lewin 

Suffix: 

2. Human Subjects

Clinical Trial? 

Agency-Defined Phase Ill Clinical Trial?* 

3. Permission Statement*

e No 

Q No 

O Yes 

O Yes 

0MB Number: 0925-0001 

If this application does not result in an award, is the Government permitted to disclose the title of your proposed project, and the name, 
address, telephone number and e-mail address of the official signing for the applicant organization, to organizations that may be 
interested in contacting you for further information (e.g., possible collaborations, investment)? 

e Yes Q No 

4. Program Income*

Is program income anticipated during the periods for which the grant support is requested? • Yes Q No 

If you checked "yes" above (indicating that program income is anticipated), then use the format below to reflect the amount and source(s). 
Otherwise, leave this section blank. 

Budget Period* Anticipated Amount ($)* Source(s)* 

10,685,000.00 Sales, Services, Per Diem 

2 11,272,675.00 Sales, Services, Per Diem 

3 11,892,672.00 Sales, Services, Per Diem 

4 12,546,769.00 Sales, Services, Per Diem 

5 13,236,841.00 Sales, Services, Per Diem 
.......................... .............. .. ............... . . . .
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5. Human Embryonic Stem Cells

Does the proposed project involve human embryonic stem cells?* Q No e Yes 

If the proposed project involves human embryonic stem cells, list below the registration number of the specific cell line(s) from the following 
list: http://grants.nih.gov/stem_cells/registry/current.htm. Or, if a specific stem cell line cannot be referenced at this time, please check the box 
indicating that one from the registry will be used: 

Cell Line(s): □ Specific stem cell line cannot be referenced at this time. One from the registry will be used.

6. Inventions and Patents (For renewal applications only)

Inventions and Patents*: O Yes e No 

If the answer is "Yes" then please answer the following: 

Previously Reported*: O Yes Q No 

7. Change of Investigator/ Change of Institution Questions

□ Change of principal investigator / program director

Name of former principal investigator / program director: 

Prefix: 
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Middle Name: 

Last Name*: 

Suffix: 

□ Change of Grantee Institution

Name of former institution*: 
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OVERVIEW 

SPECIFIC AIMS 

The California National Primate Research Center (CNPRC) presents a strategic vision for the future in this 
renewal application of the base operating grant #P51-OO011107. The CNP RC renewal reflects an emphasis 
on multidisciplinary research teams that focus on the development and use of nonhuman primate models of 
human health and disease. Currently in the 53rd year of operation, the CNPRC remains a central component 
and driving force in the National Primate Research Centers (NPRCs) program, serving a spectrum of NIH
supported investigators nationwide as evident by a strong grant portfolio of approximately $150 million during 
the current funding period. From inception through the current year, the CNPRC has been highly responsive to 
the research community in meeting NIH strategic priorities by providing high quality animals, facilities, tools, 
and services driven by the intellectual infrastructure of the Core Scientists that guide and conduct basic and 
translational research with nonhuman primates. The goals for the next funding period are reflected in the 
following Specific Aims that address accessible state-of-the-art research opportunities for investigators and 
trainees, and promote the study of human health and healthy aging in nonhuman primates. 

Specific Aim 1. Conduct state-of-the-art research and scientifically contribute to the understanding and 
treatment of human disease with nonhuman primate models across the age spectrum. 
Plan. The overriding objective is to advance the CNPRC resource through scientific achievements driven by 
Core Scientists in translational teams that focus on Brain, Mind, and Behavior; Infectious Diseases; 
Reproductive Sciences and Regenerative Medicine; and Respiratory Diseases. Key strategic priorities include 
studies that address the remediation of abnormal function at the level of the brain and behavior; the role of 
development and aging on immunity, infection, and organ structure and function; and the conduct of innovative 
investigational new drug (IND)-enabling investigations to support new regenerative medicine and gene therapy 
clinical trials in all age groups. Research activities will contribute to the understanding of the underpinnings of 
chronic disease from the earliest developmental stages through maturation and aging, and using new 
biomarkers and novel in vivo imaging tools. 

Specific Aim 2. Provide exceptional nonhuman primate expertise and services to investigators at the 
local, regional, and national levels to advance NIH-supported research excellence. 
Plan. The primary goal is to facilitate research and ensure a supportive environment for the investigation of 
behavioral, neurologic, infectious, reproductive, developmental, and organ-specific inherited and acquired 
disorders, such as those related to the lung, through specialized facilities, expertise, and resources specific to 
nonhuman primates. Established CNPRC Cores (Behavior, Endocrine, Immunology and Pathogen Detection, 
Inhalation Exposure, Multimodal Imaging) and specialized repositories of nonhuman primate cells, tissues, and 
data will provide unique opportunities for collaborative research, training, pilot projects, and new NIH grants. 

Specific Aim 3. Mentor and train the next generation of translational investigators with nonhuman 
primate expertise. 
Plan. A central mission is to mentor and train new investigators at all career stages in order to achieve 
expertise in primatology, the design and study of nonhuman primate models of human health and disease, 
team science, and the conduct of multidisciplinary translational investigations. 

Specific Aim 4. Ensure the highest standards of responsible conduct of research and animal care. 
Plan. The CNPRC will continue to deliver high quality veterinary care and research support integrated with 
specialized expertise in nonhuman primate behavior, genetics, infectious diseases, and reproduction for colony 
management, psychological well-being, and genetic heterogeneity to meet current and future research needs. 

The overarching vision for the next funding period builds upon expertise, productivity, and innovation; strong 
ties with institutional and national programs; and maximizing resources for NIH funded research. Core 
Scientists will promote interdisciplinary areas of common interest, such as lifespan health, translation of 
research findings to clinical trials, and build upon a strong track record of successful partnerships locally, 
regionally, and nationally. Through targeted opportunities and University of California initiatives, the CNPRC 
will actively promote the recruitment of faculty to the program, and continue to build infrastructure, expertise, 
and essential services to meet the growing needs of investigators and trainees. 
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OVERVIEW 

RESEARCH STRATEGY 

INTRODUCTION 
The California National Primate Research Center (CNPRC), located at the University of California, Davis (UC 
Davis), unifies key personnel, infrastructure, and services across research domains for a common goal: the 
advancement of nonhuman primate models for the study and treatment of human disease. The CNPRC 
brings together a strong team of Core Scientists, veterinarians, technicians, and administrative staff to 
capitalize on the depth and breadth of translational research with nonhuman primate models that cuts across 
the human lifespan. The CNPRC is an established national resource that has as a primary mission to conduct 
nonhuman primate research at the highest quality level, 
and to provide services and resources to the greater 
research community. This established infrastructure 
includes experienced Core Scientists with joint 
appointments in academic departments in UC Davis 
schools and colleges (e.g., Schools of Medicine and 
Veterinary Medicine, Colleges of Engineering and Letters 
and Science) and integrates and leverages several key 
institutional Centers and programs (Figure 1 ). Four broad 
Scientific Research Units (Brain, Mind, and Behavior; 
Infectious Diseases; Reproductive Sciences and 
Regenerative Medicine; Respiratory Diseases) include 
20 Core Scientists that maintain active NIH-supported 
research, service, and training programs, and are 
collectively a resource for investigators and trainees 
nationwide. Working with nonhuman primates requires 
specialized knowledge and expertise, and Core 
Scientists provide the intellectual infrastructure for a 
range of collaborative opportunities, multidisciplinary 
partnerships, and novel services to support and facilitate 
research with nonhuman primates. During the current 
funding period, Core Scientists collaborated with 

Figure 1. UC Davis provides a rich academic home
for the California National Primate Research Center.

approximately 350 Affiliate Scientists and other investigators from institutions across the U.S. (128 from UC 
Davis), published over 400 manuscripts, and mentored 300 trainees (undergraduate to junior faculty). 
Extramural grants during the current funding period for all Units and facilities combined totaled approximately 
$150 million. 

!reviewers' comments
Response to Summarv Statement! 

reviewers' comments 
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reviewers' comments 

SIGNIFICANCE 
Background and Mission 
The CNPRC is one of seven National Primate Research Centers (NPRCs) supported by the NIH, Office of the 
Director (NIH/OD), and is currently in the 53rd year of operation. The CNPRC is an Organized Research Unit 
placed administratively under the UC Davis Office of the Vice Chancellor for Research (see Organizational 
Chart, below). Administrative placement within the Office of the Vice Chancellor for Research is advantageous 
because the CNPRC conducts multidisciplinary research, and the Core Scientists represent many UC Davis 
schools and colleges. The CNPRC's central mission, as defined in the broad objectives stated in the Program 
Guidelines for NPRCs (ih Edition), is to provide support for scientists who use nonhuman primates in their
research, to increase understanding of nonhuman primate biology, and to improve human health and quality of 
life through support of exceptional nonhuman primate research programs. 

Nonhuman Primates: Models of Human Health and Disease. Nonhuman primates are essential to 
understand biological functions, study complex human diseases, and address safety of new diagnostics and 
therapies proposed for human use. They share many important features with humans because of their close 
phylogenetic relationship; similarities in reproduction, development, physiology, immunology, anatomy, 

enetics co nition, and social complexit aid in overcoming 
Excluded by dblocks to c 1nica ra 

· 
2014].

Requester . .
1 

. . 
I 

. 
I d 

...,.._,.,.....,....,--....,......,-r,-,-,-,..... 
ds1m1 ant1es a so inc u e organ on ogeny an 

maturation, placental structure, length of gestation, growth 
characteristics, and the development of the immune system. 
For example, there is a strong history of use of simian 
immunodeficiency virus (SIV) infection in rhesus monkeys as 
a model of HIV/AIDS; this model has provided a significant 
understanding of pathogenic mechanisms, disease 
prevention, and prom h v I m nt of new 
interventional strategie Excluded by RequeSter 2013]. The 
testing of new antiretroviral drugs has been instrumental in 

all reduci . ...,.._........_..,,.___........,,.........,........,c......,,and mortality of HIV-
2012]. Monkeys and 

�----,----,-� 

share many reproductive features including a 
menstrual cycle of a similar length and the 'rescue' of the 
corpus luteum by chorionic gonadotropin, which is a 
comparable feature of the conceptive cycle in both species. 
Monkeys have also been widely used as preclinical models 
for human bone marrow transplantation and stem cell gene 
therapy, and have shown substantial advantages when 
compared to other species. Long-term engraftment is 
challenging to assess in a short-lived mouse model, and 
differences between mouse and human host cell receptors 
have led to findings that have not redicted outcomes in the 
human clinical settin Excluded by Requester 201 0]. Studies 

Research Strategy 

Figure 2. The CNPRC Scientific Research Units 
and Core Services are utilized by investigators on 
the UC and other California campuses and by 
researchers at institutions across the U.S. 
Collaborative interactions are also in place with 
other NPRCs, both with individual Core Scientists 
and through NPRC Consortium projects. 
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have also indicated that the histology and time course for allograft rejection in monkeys parallels humans 
=----'-'-""i.....a.1..i..::tf, of similarities in major histocompatibility complex (MHC) genes and immune ontogen eluded by 2001; 

or1110,tor 

.,n,,.,d.,, 2009]. While rodents are very useful for early discovery, recent investigations have no e a mice 
s ow ifferent responses to inflammator athwa s when compared to humansf?<cluded by 72013] and raise 
concerns regarding reproducibilit eluded by Requester 2013]. Nonhuman primates"represem a crucial step in 
validating research findings and filling a critical gap between murine models and humans. Thus, there is a
pressing need tor nonhuman primates that parallel the human condition, and within a supportive infrastructure 
with the necessary expertise to facilitate access and use. 

Importance of the CNPRC as a National Resource. The CNPRC has successfully supported a broad 
program of research, providing essential resources to investigators nationwide (Figure 2). Fostered by the 
intellectual infrastructure of the Core Scientists, this robust program has produced an outstanding record of 
scientific achievements demonstrated by the CNPRC grant portfolio of approximately $150 million, unique 
services (e.g., assays, tools, imaging, training), and research opportunities for scientists at the regional, 
national, and international levels. Examples include: 

Excluded by 
d Excluded by=---• .L.JJ.1.JJ..L>,.....,_......,,."""lntistsRequester (UniversitY,.........,,...L..1.1 .......... LLJ.I..LL..loLLI, RP.rniP.stP.r (Mt. Sinai School of Medicine) with 

��Iii:t��Y ---.-_,(Maryland) and Core Scientist e�
Iii:t��Y (Brain, Mind, and Behavior Research Unit) have 

�---�sse cognitive function in aging rhesus macaques hrough 4 NIH-funded R01 s and a program project 
grant. Analyses of complex behaviors across the lifespan of animals have elucidated brain regions that are
impacted by the normal aging process. Data from rats, monkeys, and humans converge, all indicating that
recognition memory and vision perception are impaired with advanced age, and that these cognitive 

rocesses are also disrupted in animals with lesions of the perirhinal cortex, indicating that the functional 
�

cludetd by ity of this structure Is Isrup · t al., 2012]. These studies also support the eques er ance of the National Institute on Aging ( o ony located at the CNPRC, and the integrated 
infrastructure and services that ensure the research goals of off-site investigators can be achieved.

!=xcluded by Requester 
I 

Excluded by 
• .... L _______ _,also collaborates with Core Scientis Requester Reproductive Sciences and 

Regenerative Medicine Research Unit) through an NIH program proiect grant supported since 1999 (P01-
AG016765). Studies recently tested the hypothesis that the number and morphology of mitochondria in 
dorsolateral prefrontal cortex presynaptic boutons are altered with aging and menopause in rhesus monkeys. 
It was shown that these metrics correlated with delayed response accuracy, a well-characterized measure of 
dorsolateral prefrontal cortex-dependent working memory. Published outcomes have suggested that 
hormone replacement therapy, highly relevant to women's healthy aging, may benefit co nitive agin in art 
by promoting mitochondrial and synaptic health in the dorsolateral prefrontal cortex�---�201 �

clude
t
d by

long-standing program has benefited substantially from the expertise in reproductive endocrinolo eques er 

groundbreaking research on the menopausal transition at the CNPRC; the physiology of the menopausal 
transition is only shared by higher primate species. After decades of focusing only on ovarian function, a new 
understandin of the endocrine foundations has been uncovered through studies in nonhuman primates at 
the CNPRCExcluded by 2012] eluded by has also benefited from the many services available at the 
CNPRC to R"n'i"'d"' 1 ngoing P.rnJP.SIP.r 

I eluding those provided in Primate Services (e.g., animal 
selection, special husbandry and enrichment needs, veterinary and pathology support) and through Core
Science Services such as those provided in the Endocrine Core. 

• The National Heart, Lung, and Blood Institute (NHLBI) Center for Fetal Monkey Gene Transfer for Heart,
Lung, and Blood Diseases was established at the CNPRC in 2001, and is a unique resource that has served 
a crucial role in the gene therapy field by addressing essential questions in gene delivery and providing 
NHLBl-funded investi ators with o ortunities to assess new vector constructs in nonhuman primates that
advance the fiel Excluded by Requester 2012]. This program aids investigators in addressing crucial gaps,
and to accelerate new NIH grant submissions and investigational new drug (IND) applications. For example,

eluded by Requester (University of Florida) has achieved the overall goal of utilizing adeno-associated virus (AAV) 
expression o uman acid alpha-glucosidase in Pompe patients; the utility of AAV was established in 
nonhuman J:)rimates, resulting in use in 3-14 year-old Pompe atients who have develo ed ventilator

Excluded by dence,__,_-,--�-_.2013]. Similarly, in collaboration wit Excluded by Requester (City ofRequeSt er ), the sa ety an gene transfer efficiency of a lentiviral vector were evaluated, demonstrating a lack of
toxicity and no adverse effects in fetal and juvenile monkeys which was critical in gaining approval for an IND
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eluded by
application and conducting the first-in-human trial of an expressed siRNA in a lentiviral vecto eques ter et al., 
201 OJ. 

• A vital component of research efforts of Affiliate Scientist l�:I.u�:.�?Y I (Oregon Health and Sciences
University) is to evaluate human cytomegalovirus (CMV) as a vaccine vector for HIV and other 
clinically relevant pathogens for which no vaccines currently existl��I.��;.��Y I 2013). These studies utilize 
the fetal rhesus monkey CMV (RhCMV) patho enesis model ·ointly optimized by Core ScientistslExcluded by Reques ter I 
(Infectious Diseases Research Unit) and eluded by (Re roductive Sciences and Regenerative 
Medicine Research Unit��cluded �t al., 2006; .. eluded t al., 2002) �clude_d by nd colleagues have published
multiple studies demonstrating t at engineered RhCMV genomes expressing SIV antigens elicits 50% 
protective efficacy against repeated challen e with atho enic SIV. In an effort to translate findings in the 
monkey model to human clinical trials, eluded by Reques ter are working together to fest modified
RhCMV vectors for safety through two NIH grants ( - , P01-AI094417) and a _rivate Source 

Pr ivate source !Award. The results of these studies infer Excluded by decisions on the vectors to advance to L . R0n110c.t0.-

preclinical/clinical testing. One example that highlights e unique capability and importance of this model is 
the observation that a modified RhCMV variant, demonstrated to be extremely attenuated for growth in adult 
monkeys, retained pathogenicity in fetal monkeys. 

• The astric patho en Helicobacter pylori, which is prevalent in many developing countries, was shown by
Excluded by Scient,s �---�(Infectious Diseases Research Unit) for the first time to induce expression ofRequester -

icrobial peptides (defensins) in the astric mucosa of r.,,..._, ........ '---'-'J.><J..1J.l.>,\ys, but only in those bacterial 
Excluded by s with the cag-pa ogeni · · t al., 2009) u 1 Ize the rhesus Ex

R 
clude

t

d by
Requester ,...._ __ -,--1 ,....__-,.,-_,___, eques er 

�---�I to examine the interplay between expression of host glycans t at serve as receptors for H. P�---� 
the one hand, and expression of bacterial outer membrane proteins that serve as adhesins on the other. H. 

pylori commonly infects socially housed nonhuman primates, thus an ELISA was developed inl��I.��;.��Y 
laboratory with antigen from endemic rhesus H. pylori strains. His laboratory has also begun to characterize 
the gastric microbiota using NextGen sequencing methods. As a result of these seminal studiesj�<:I.u�:.�?Y 
is collaboratin with other investigators interested in this model includin eluded by Reques ter (University of 
Maryland) an Excluded by UC San Diego) who have Pending Support 

Requester ' 

• In collabCW,J1io□ with i□vestiaators frnm r,,,m,:::mtArh Inc., Respiratory Diseases Research Unit Core
Scientists,cluded by RequeS ter I reported microarray gene expression data obtained
from the adult house dust mite-induced rhesus asthma model developed at the CNP RC clude_d by t al., 
2001 ), and compared these data to those obtained from human Th2-high asthma eluded et al., 2011 ). A 
comparison of lung gene expression profiles from human Th2-high asthma, the v st mite-induced
rhesus asthma model, and a common mouse asthma model indicated that genes associated with Th2 
inflammation are shared by all three species. However, pathophysiologic aspects of human asthma (e.g., 
subepithelial fibrosis, angiogenesis, neural biology, immune host defense biology) were best represented in 
the gene expression profile of the rhesus monkey model. This study has confirmed that the CNPRC rhesus 
model of allergic asthma is the animal model that most closely recapitulates the human disease phenotype. 

"xc:ludecit-;y---i;
-:;::-::==:

-=--:-:-::.i
::-1r=-=-=-=-=-----1Private iExcluded by Source C S . . !Excluded by Requester 

I . ore c1ent1sts�. ---------------�.with 
Excluded by te Sc1en Is developed a model of an emphysema phenotype of chronic obstructive Requester 

� -- -� 

nary disease ( PD). R esus monkeys were treated with a vascular endothelial growth factor (VEGF) 
receptor 2 antagonist (Sugen), intratracheal polyinosinic-polycytidylic acid (poly l:C), and cyclic exposures of 
dilute tobacco smoke over 6 months. Outcomes included increased inflammatory (neutrophils, eosinophils) 
and immune responses (CD8+ T-cells) by serial bronchoalveolar lavage, histopathology of mucous cell 
metaplasia in the conducting airways, inflammatory/immune cells in distal airways and blood vessels, and 
loss of interalveolar septa (30% loss of alveoli), most notably in the proximal acinus. 

Lifespan Health. The examples above provide insights into a wealth of scientific expertise and research 
opportunities at the CNPRC that clearly foster collaborative NIH research and multidisciplinary partnerships 
and teams. A common theme throughout all of the CNPRC Scientific Research Units is Lifespan Health. All 
stages of development, maturation, and aging are well represented in the nonhuman primate colonies 
maintained at the CNPRC (see below), and extensively studied in NIH-funded research and training programs 
(Figure 3). 
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Figure 3. The Scientific Research 
Units at the CNPRC include 
programs that address all nonhuman 
primate age groups. Individual Unit 
descriptions present details related 
to research activities, contributions, 
and collaborative partnerships that 
focus on bottlenecks and 
translational roadblocks to improving 
human health, while concurrently 
furthering studies on nonhuman 
primate development, health, aging, 
and disease. 

Brain, Mind, and Behavior 

Lifespan 

Reproductive Sciences and 
Regenerative Medicine 

Infectious Diseases Health Respiratory Diseases 

, . .,. . 

t .• 
� 

....., .. , .. 

Many current human health challenges, and those in the foreseeable future, include chronic diseases and their 
manifestations. The develo ment of disease can begin at a very early age and establish a path that remains 
throughout life Excluded by Requester 2014]. Thus, a research focus by teams of investigators is warranted on 
prevention, early treatment, and to address early life experiences, subsequent manifestations, and lifelong 
consequences. In order to pursue such studies, a model that closely mirrors humans across the lifespan with 
similar complexities in terms of immunology, endocrinology, ontogeny, reproduction, development, and 
neurobehavior is needed. While significant insights into specific molecular pathways and genetic/epigenetic 
changes can be obtained in non-primate species, the nonhuman primate model offers a critically needed 
bridge and fills the gap to bring the systems together for true translational applications. Thus, the unique and 
accomplished group of CNPRC Core Scientists provides a rich synergistic environment for the development, 
validation, and study of nonhuman primate models of human disease, and innovative approaches to overcome 
translational roadblocks to new diagnostics and therapies. This also presents fertile ground for trainees to work 
in a supportive environment that has the spectrum of research opportunities available at the CNPRC, and with 
mentors that specialize in the research domains reflected across the Scientific Research Units. 

Core Scientists in the Brain, Mind, and Behavior Research Unit study neuroanatomical organization, 
biobehavioral organization, neuroimmune interactions and the etiology of autism, social bonds and social 
development, the human-animal interface, and social networks. This team of investigators specializes in 
research on sociality, temperament, and development with a lifespan approach that utilizes measures from 
early stages to aged animals, including new primate models of human psychiatric diseases. The Unit Core 
Scientists lead vibrant research programs that contribute to the training of students and visiting scientists. 
Major focus areas include neurodevelopmental disorders, particularly those with social deficits such as autism. 
The effects of social development on lifespan health has been a central theme since inception of the Unit by 

fcluded by Requester !whose early work on attachment in monkeys and its effects on later behavior was central to 
the field. The BioBehavioral Assessment (BBA) Program is a resource unique to the NPRC system. This 
program is based on more than three decades of psychobiological research documenting the existence of 
stable, individual differences in patterns of adaptation to the environment throughout the lifespan, which have 
been shown to be associated with genetics, brain function, neuroendocrine organization, patterns of neural 
innervation of lymphoid tissue, and immune function. These and related activities are also provided by Unit 
Core and Affiliate Scientists through the Behavior Research Services Core and the management of the 
CNPRC colonies in Primate Services through Behavior Management Services.

Core Scientists in the Infectious Diseases Research Unit conduct preclinical/translational studies on a wide 
range of viral and bacterial pathogens (e.g., SIV, CMV, H. pylon), vaccine and drug interventions, and 
mechanisms of host-microbe interactions. Lifespan-related research is conducted through studies that focus on 
the impact of age on infection, pathogenesis, and vaccine efficacy. Research is also contributing to the 
management and health of nonhuman primates through infectious disease diagnostics, provided through a 
long-standing program that is a component of the Immunology and Pathogen Detection Resources Core.
Investigations aim to examine the consequences of age on immune responses. For example, in the rhesus 
monkey model of influenza virus, two novel proprietary adjuvants have been shown to enhance immune 
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responses to FluZone®, the commercial influenza vaccine; importantly, these enhanced responses improved 
vaccine mediated control of viral replication in both aged and juvenile animals. The potential impact of early 
feeding practices on the development of the immune system has also been demonstrated in studies with 
breast- and bottle-fed infants. In particular, breast-fed infants were shown to develop robust populations of 
memory T cells, as well as Th17 cells within the memory pool. These findings may partly explain the variable 
susceptibility to conditions with an immune basis, and variable protection against some infectious diseases. 

Core Scientists in the Reproductive Sciences and Regenerative Medicine Research Unit conduct studies 
on gamete biology and reproductive toxicology, study fetal models of congenital and acquired diseases, and 
have unique strengths in gene- and cell-based therapy/regenerative medicine with a particular focus on the 
fetus and infant. The Unit has a long-standing commitment to the development and application of novel in vivo

imaging technologies and tools including ultrasound, optical imaging, and positron emIssIon 
tomography/computed tomography (PET/CT) as described in the Multimodal Imaging Core. Collaborative 
studies in the Unit have focused on healthy aging, the menopausal transition, and the impact of environmental 
agents on reproduction. For example, Bisphenol A (SPA) exposure at levels similar to those measured in 
humans has been shown to disrupt development and potentially impact the function of reproductive and other 
organ systems which may not emerge for a generation. Studies in the Unit have also addressed ontogeny of 
organ systems such as the kidney and myeloid:lymphoid and hematopoietic systems. Goals of these studies 
include applying findings to new regenerative approaches and transplant protocols with correlative in vivo

imaging to monitor cell trafficking and fate. Core Scientists provide their extensive reproductive and 
developmental expertise to the reproductive management of the CNPRC colonies (see Primate Services: 
Colony Management and Research Services) and through a range of services in the Endocrine Core, 
Multimodal Imaging Core, and the NHLBI Center for Fetal Monkey Gene Transfer for Heart, Lung, and Blood 
Diseases. Studies have revolutionized the ability to monitor long-term gene expression and transplant 
efficiency of human cells in the rhesus host, providing new ways to compare and contrast outcomes when 
different cell sources and routes of administration are used. 

Core Scientists in the Respiratory Diseases Research Unit integrate the fields of inhalation toxicology, 
mucosal immunology, and neurophysiology in a comprehensive fashion to address critical scientific problems 
in pulmonary medicine. Each Unit Core Scientist contributes a unique area of expertise in pulmonary research 
from toxicology and neurophysiology to immunology and airway remodeling. A major emphasis of the Unit is 
pediatric models of lung disease with an overall goal of understanding how early life environments impact 
health outcomes with maturity. The rhesus model of allergic asthma reported by Unit Core and Affiliate 
Scientists in 2001 was the first nonhuman primate model to utilize the common human allergen, house dust 
mite. The CNPRC rhesus model of allergic asthma exhibits all parameters of human asthma, including airways 
hyperresponsiveness, eosinophilia, and airway remodeling. Unit Core Scientists have also advanced 
stereologic techniques in the Multimodal Imaging Core including accurate measures of alveolar number in 
aged rhesus macaques, and showed that alveolar number significantly declines with advancing age and 
particularly in post-menopausal females. These findings correspond with gender-dependent differences in 
susceptibility to chronic obstructive pulmonary disease (COPD) in human subjects. Recent construction of the 
Respiratory Diseases Center on-site will provide expanded inhalation exposure capabilities and opportunities 
for investigation of human respiratory disease in the Inhalation Exposure Core. 

All of the CNPRC Core Scientists provide unique scientific and technical expertise that contributes to a 
synergistic environment benefiting Affiliate Scientists nationwide. From a colony perspective, the Brain, Mind, 
and Behavior Research Unit also provides scientific direction for the Primate Well-Being Plan. The 
Infectious Diseases Research Unit provided the genesis for the Specific Pathogen Free (SPF) program, 
and more recently, essential insights on the immunology of colony animals and endemic microbial 
populations. The Reproductive Sciences and Regenerative Medicine Research Unit developed the 
reproductive and developmental monitoring program (ultrasound-based and endocrine), and the 
Respiratory Diseases Research Unit provides critical information for understanding the respiratory 
physiology of animals, particularly in the outdoor field corrals. This depth of multidisciplinary scientific 
knowledge and expertise presents a framework for important cutting-edge NIH-funded research with 
nonhuman primates, bolstered by a robust spectrum of support and services for colony management that 
effectively meet investigator needs. Tightly linked with the services provided by Core Scientists and Core 
Science Services is a strong foundation of Administrative Services (Director's Office, Administration and 
Operations Services, Information Technology Services, Facilities Improvement), and Primate Services 
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(Colony Management and Research Services, National Institute on Aging Colony, Primate Medicine 
Services, Anatomic and Clinical Pathology Services, Behavior Management Services, Genetics 
Management Services), all of which contribute to the rich infrastructure available to investigators 
nationwide. 

The CNPRC vivarium is a component of the UC Davis Association for Assessment and Accreditation of 
Laboratory Animal Care International (AAALAC)-accredited program. The most recent AAALAC review (2014) 
of the UC Davis Animal Care Program resulted in Full Accreditation with no suggestions for improvement, 
attesting to the high quality standards for animal research at UC Davis and the CNPRC. At UC Davis, a single 
Institutional Animal Care and Use Committee (IACUC) oversees all animal use in research and teaching in 
order to ensure that the highest ethical and animal welfare standards are met. The CNPRC leadership, Core 
Scientists, and staff work together as an integrated team with the IACUC and the overall UC Davis Animal 
Care Program infrastructure to ensure that investigators nationwide can gain ready access to the unique 
resources and capabilities available. This is accomplished by: 
• State-of-the-art husbandry for ~5,000 nonhuman primates in a variety of housing conditions.
• Specific management programs for different animal colonies based on age and viral status.
• High quality veterinary care and veterinary research support to meet colony and investigator needs.
• Outstanding anatomic and clinical pathology services for management of the colony, and to provide

investigators with pathology support for research projects.
• A team of highly trained research technicians with expertise working with nonhuman primates to support

colony management needs and provide individualized research support to investigators.
• Expertise in nonhuman primate behavior to assist in colony management, and ensure the psychological

well-being of the colonies.
• Maintaining an extensive pedigree database on colony animals to provide information to investigators on

the genetic background of individual animals.
• Management of outdoor field corrals for animal production that provide multigenerational, complex social

communities, and a unique resource to study the interaction of environment, behavior, genetics,
immunology, reproduction, and health across the lifespan.

The CNPRC is working with the six other NPRCs through the NPRC Consortium to continually improve and 
maintain the high quality of the research primate, and ensure best practices for colony management and care. 

pecific Animal Location 

The CNPRC is located on 300 
acres with approximately 
used for research, admi 
and indoor and outdoor anima 

=--=--::-�:,,-i-, 

housing, and is approxim Specific Ani
. . Location 

miles west of the main c 
�---� 

(Figure 4).The overall facility 
includes research laboratories, a 
state-of-the-art inhalation 
exposure facility, indoor animal 
housing, modular buildings, 
animal housing, a quarantine 
housing facility, and 
administrative and laboratory 
support space (See Facilities 
Improvement). Construction was 
recently completed for the 
Respiratory Diseases Center 
building, which has increased 
office, laboratory, and inhalation 
exposure space. Included on the 

L-..���-----�----�----�-�-���-----

C NP RC grounds is the Center for Comparative Medicine CCM that rovides laborator and office s ace for 
Inf s Diseases Research Unit Core Scientists eluded by Requester 

�-,---=-,,-.,.,--,---,---,---.---.---,------,--.,.-� 

The research mission of the Center for Comparative Medicine is to investigate the pathogenesis of 
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human disease, using experimental animal models and naturally occurring animal diseases. The CCM 
embraces the concept of "One Health" through interdisciplinary comparative medical research, teaching, and 
model development. Schools of Medicine and Veterinary Medicine faculty work side-by-side to facilitate 
innovative approaches aimed at understanding the pathogenesis of complex human diseases; the mission of 
the CCM synergizes with the broad mission of the CNPRC (see letter). The UC Davis Translational Human
Stem Cell Shared Research Facility, which is dedicated to human stem cell research and training as a 
component of the UC Davis Stem Cell Program, is also located on-site (see below). 
UC Davis is a major research university with a particular strength in biomedical research, and is ranked 15th in 
research funding among U.S. public universities and 22nd for public and private universities. Extramural funding 
in FY 2012-2013 was $754 million. The university annually trains the largest number of biological science 
PhD's in the nation, and is home to one of the nation's fastest rising School of Medicine and top ranked School 
of Veterinary Medicine, with outstanding Colleges of Agricultural and Environmental Sciences, Biological 
Sciences, Engineering, Law, and Letters and Science. With an emphasis on disciplines relevant to translational 
research, UC Davis is also the most academically comprehensive campus in the UC system. This contributes 
to an intellectually rich environment with highly collaborative interactions between faculty representing different 
schools and colleges. For example, faculty from the Schools of Medicine and Veterinary Medicine and 
Colleges of Engineering and Letters and Science are Core Scientists at the CNPRC. 
A nationally competitive program in functional genomics is located in the Genome and Biomedical Sciences
Facility which is a $95 million facility that houses several School of Medicine and Colleges of Biological 
Sciences and Engineering faculty including CNP RC Core Scientistsecluded by Requester I The 
Genome Center's technology cores and expertise are focused on high throughput genotyping, physical gene 
mapping, gene expression/array analysis, proteomics, metabolomics, and population genetics. The West
Coast Metabolomics Center, funded by the NIH in 2012, is one of six regional resource cores designed to 
expand the availability of metabolomics services to investigators in many diverse fields, while simultaneously 

c::--�l.¥PlD..CJ·lqg the state-of-the art in metabolomics research. CNP RC Core ScientistslExcluded by Requester 
e�

1
ii:t��Y (Reproductive Sciences and Regenerative Medicine Unit) have active roles in this program. 

In February 2012, UC Davis also signed a master agreement with China-based Beijing Genomics Institute 
(BGI), the world's largest genomics organization, cementing a partnership to change the landscape of genomic 
sciences in California and the western U.S. by establishing a joint facility: BGl@UCDavis. This alliance fosters 
critical breakthroughs in the areas of human, animal, and environmental health, and offers new and exciting 
o ortunities for nonhuman rimate research at the CNPRC. The UC Davis Host-Microbe Systems Biolo 

Excluded by d by Core c 1e · nd Affiliate Scientis ._ _____ _. rov1 es microbio Excluded by 
Requester . I ---�----' . t t d" d t th t 

. 
t· t· 

Requester '-----_,xpress1on ana yses or non uman pnma e s u 1es an mee s e curren inves 1ga 1ve ne '--___ _,
measuring changes in microbiome diversity with far-reaching implications for health. Other complementary 
bioinformatics capabilities are leveraged to enhance research at the CNPRC. Developments in "-omics" 
methods offer important new opportunities to significantly enhance infectious disease research in nonhuman 
primates and thereby enhance translation of the outcomes of this preclinical research into clinical settings. 
Core and Affiliate Scientists in the Infectious Diseases Research Unit use genomics and transcriptomics 
technologies with an emphasis on studying microbial flora (microbiomics, viromics) and host responses 
(pathways and networks of innate and adaptive immunity, stress responses, and regulatory and metabolic 
responses). The genetics/genomics efforts in the NPRC Consortium (see Approach, below) are very timely for 
the CNPRC as there is a major effort underway in institutional commitment that is escalating at a rapid pace 
including sequencing, faculty recruitment, and efforts to expand the infrastructure. This will be a fruitful area for
recruitment and research that will be further developed in the next funding period. 

The UC Davis Health System, comprised of the School of Medicine and Medical Center, is nationally 
recognized and excels at translating scientific discoveries and new technologies into improved patient care and 
community-wide health. The UC Davis Health System mission is to educate and train medical professionals; 
provide superior care to a large geographically dispersed population; contribute to the nation's basic, 
translational, and clinical research enterprises; and to further serve the public through outreach and health 
education programs. Within the School of Medicine is the UC Davis Clinical and Translational Science
Center (CTSC), one of the initial 12 NIH CTSA sites, under the leadership of ,=><eluded by Requester !Senior 
Associate Dean for Research (see letter). The CTSC is physically housed in a 16,000 sq. ft. facility on the 
Sacramento campus, and draws talent and leadership from departments and divisions across the campuses 
as well as community and institutional partners in the region. The CNPRC has strong ties with the CTSC 
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Excluded by through Core Scientis Reauester who serves as the director of the Pilot Translational and Clinical Studies 
and Translational Technologies, Methodologies, and Resources Programs, and provides a new model for 
evolving the CNPRC Pilot Research Program to ensure leveraging of funds and resources in the next funding 
period. Key CTSC initiatives implemented that have direct links with the CNPRC include the Facilities, Cores,

and Resources website which is a searchable database and highlights research opportunities and Cores at the 
CNPRC. The School of Medicine strategic plan also emphasizes Regenerative Medicine, with over $30 million 
in matching funds, which have been provided for the Translational Shared Research Facility located on-site at 
the CNPRC and the Institute for Regenerative Cures on the Medical Center campus. The Stem Cell 
Program combines unique capabilities for stem cell research with training in i that might be prevented, 
reversed, or ameliorated by stem cell therapy (see letter from Directo �eluded he program links basic 
"discovery" efforts with translational investigations in nonhuman prima es. e Good Manufacturing
Practices (GMP) facility in the Institute for Regenerative Cures, housed in the same building as the CTSC, 
enables researchers to readily move new stem/progenitor cell therapies into patients once they have been 
rigorously tested in nonhuman primates. The CNPRC Reproductive Sciences and Regenerative Medicine 
Research Unit is an integral component of these efforts, and conducts preclinical studies in nonhuman 
primates through research supported by the NIH and the State of California Stem Cell Agency, the California 
Institute for Regenerative Medicine (CIRM) (e.g., Huntington's disease, tissue engineered trachea; see Unit). 
The Medical Investigation of Neurodevelopmental Disorders (MIND) Institute, is a unique collaboration 
between parent advocacy groups and UC Davis, conducts multidisciplinary research, and provides clinical 
programs focused on neurodevelopmental disorders. The MIND Institute was founded in 1998 as a unique 
interdisciplinary research center where families, community leaders, researchers, clinicians, and volunteers 
work together toward a common goal: researching causes, treatments, and eventual preventions and cures for 
neurodevelopmental disorders. The institute has major research efforts in autism, fragile X syndrome, 
chromosome 22q11.2 deletion syndrome, attention-deficit/hyperactivity disorder, and Down syndrome. The 
MIND Institute was recently named an Intellectual and Developmental Disabilities Research Center,
through a prestigious NIH grant, a distinction held by only a handful of neurodevelopmental centers nationwide. 
Intellectual and Developmental Disabilities Research Centers conduct comprehensive interdisciplinary 
research that promotes h i v r and translation of basic science investigations into clinical applications
(see letter from Directo ��

1
1�i:,��Y The designation will provide the MIND Institute with new tools to further

strengthen its neurodeve opmen a research across the schools, programs, and departments of the entire 
university by knitting together the work of basic science researchers and clinicians to advance the development 
of new therapies. Core ScientistlExcluded by l(Brain, Mind, and Behavior Research Unit) is the MIND Institute 
Director of Research, and conducts multidisciplinary studies directed at determining the neuroanatomical, 
behavioral, and electrophysiological organization and functions of brain systems that are involved in learning, 
memory, emotion, and social behavior in the human brain and nonhuman primate models. eluded by lso 
conducts research on neurobiolo ical correlates of autism in nonhuman primates and has """""'"r ted 
studies with Core Scientists Excluded by Requester that focus on the trafficking of antibodies during pregnancy, 
capitalizing on the unique strengths in fetal development and in vivo imaging at the CNPRC. 
Related to these efforts are studies by Affiliate Scientists in the Center for Neuroscience, an interdisciplinary, 
independent research unit managed through the College of Biological Sciences that was established in 1991. 
Schizophrenia, autism, depression, Parkinson's disease, Alzheimer's disease, and the after-effects of stroke 
are studied. Teams of internationally recognized scientists work in areas ranging from cellular and molecular 
neurobiology, through systems and developmental neuroscience, to studies of human perception, attention, 
memory, language, and the nature of consciousness. Center for Neuroscience investigators benefit greatly 
from the UC Davis CNPRC by access to high quality animals and extensive veterinary expertise. Affiliate 
Scientistf><cluded by Requester lis studying the role of immune molecules in schizophrenia in a mouse model,
nonhuman primate model, and in human patients in collaboration with Core Scientists!Excluded by Requester I
The Center for Health and the Environment is a program in the John Muir Institute of the Environment 
(directed by Core ScientistslExcluded by Requester I that focuses on the effect of environmental agents, including
chemicals, on the health of humans, animals, and other organisms. A central mission is to coordinate, 
facilitate, and perform multidisciplinary research related to environmental exposures and the causes and 
prevention of adverse health effects. Related to this program is an extensive network of investigators and 
clinicians working in pulmonary biology and medicine that are linked with the Respiratory Diseases Research 
Unit. The 23 faculty in the Center for Comparative Lung Biology and Medicine have home departments in 
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the Schools of Medicine and Veterinary Medicine, and work to resolve respiratory disease problems associated
with air pollution, asthma, cystic fibrosis, lung cancer, emphysema, chronic bronchitis, and idiopathic
pulmonary fibrosis using a multidisciplinary approach. This program integrates basic cellular biology with
animal models, including nonhuman primates, and clinical applications of new therapies. The program hosts a
NIH-supported T32 Training Program in Comparative Lung Biology and Medicine (see below), a weekly
Pulmonary Seminar, and an annual "Lung Research Day" that is held every spring. 
Organization and Administration 
The CNPRC is an Organized Research Unit placed administratively under the Office of the Vice Chancellor for
Research (Figure 5). 

Figure 5. CNPRC Organizational Chart 

Chancellor quester ·r
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T h p . C I . D" -�eluded by e nmate enter ntenm irector eauester IPhD) is responsible through the Principal Investigator (Pl) f or 
he P51 base rant the Vice Chancellor tor Hesearch Harris Lewin PhD g ), to both the Universit y of Californ ia 

and the NIH for administrative functions of the CNPRC. The Associate Director for Administration and 
Operationspcluded by Requester lis responsible for all fiscal and administrative activities including budget, 
personnel, grants/contracts administration, business office, facilities management and equipment, central 
storehouse, urchasin · d administrative support to the Scientific Research Units. The Associate 

Excluded by r for Researc PhD v r h Pilot Research Program and Cores Services. The Requester . . . �---�te Director for Primate Services xcluded by Requester DVM, DACLAM) provides primary management of 
human rimate '1',><J""-'--' ....... "--'....J..1.1_..,_,,,= erv,ces inc uaes Colony Management and Research Services

Excluded by Assistant Director._ _____ ....,the National Institute on Aging Colony, Primate Medicine Services,Requester 
� -- -�-ic and Clinical Pathology Services, Behavior Mana ement Services, and Genetics Management

Services. The Assistant Director for Information Technology Excluded by PhD) provides information and
computing support for the daily operation of CNP RC. Requester 

Research Unit Leaders provide administrative and scientific oversight for each of the four Scientific Research
Units. eluded by (Professor and Vice Chair, Department of Psychology, College of Letters and Science)equester 
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Excluded by 
is Unit Leader for the Brain, Mind, and Behavior Research Unit Reauester (Professor, Department of 
Path���� ........ �""-'-'l'ry Medicine, School of Medicine) is Unit Leader for the Infectious Diseases Research 
Unit (Professor and Vice Chair for Research, Department of Pediatrics, and Department of 
Cell ""C'T1o=o="""'a,.n,;-;,r--c::r;;u;;;m,,,,:an Anatomy, School of Medicine is Unit Leader for the Reproductive Sciences and 

Excluded by rative Medicine esearc L.....r::-:,-:,=-::--rT,=-=-::,.,..,._
(Professor, Anatomy, Physiology, and Cell Biology, 

Requester 
= of Veterinary Medicine) is Unit Leader or e esp1ratory Diseases Research Unit (Tables 1 ). 

�---� 

Table 1. CNPRC Core Scientists 
I Core Scientist Department School or College Unit and Service 

Excluded by Requester Psychiatry and Medicine • Brain, Mind, and Behavior
Behavioral Sciences 
Psychology Letters and • Brain, Mind, and Behavior

Science 
Pathology and Laboratory Medicine • Director's Office
Medicine • Infectious Diseases
Psychology Letters and • Brain, Mind, and Behavior

Science • Behavior Research Services Core
Biomedical Engineering Engineering • Reproductive Sciences and

Regenerative Medicine
• Multimodal lmaqinq Core

Medical Microbiology and Medicine • Infectious Diseases
Immunology 
Medical Microbiology and Medicine • Infectious Diseases and
Immunology Reproductive Sciences and

Regenerative Medicine
• Immunology and Pathogen

Detection Resources Core
Anatomy, Physiology, Veterinary • Respiratory Diseases
and Cell Biology Medicine • Multimodal Imaging Core
Population Health and Veterinary • Reproductive Sciences and
Reproduction Medicine Regenerative Medicine

• Endocrine Core
Pathology and Laboratory Medicine • Infectious Diseases
Medicine 
Psychology Letters and • Brain, Mind, and Behavior

Science 
Population Health and Veterinary • Brain, Mind, and Behavior
Reproduction Medicine • Behavior Management Services

• Behavior Research Services Core
Pathology, Microbiology, Veterinary • Infectious Diseases Unit
and lmmunoloqy Medicine 
Anatomy, Physiology, Veterinary • Respiratory Diseases
and Cell Biology Medicine • Associate Director for Research
Anatomy, Physiology, Veterinary • Respiratory Diseases
and Cell Biology; Medicine and • Inhalation Exposure Core
Pediatrics Medicine 
Anatomy, Physiology, Veterinary • Respiratory Diseases
and Cell Biology Medicine • Inhalation Exposure Core
Anthropology Letters and • Genetics Management Services

Science 
Infectious Diseases Medicine • Infectious Diseases

Pediatrics and Cell Medicine • Reproductive Sciences and
Biology and Human Regenerative Medicine
Anatomy • Multimodal Imaging Core

• Colony Manaqement
Obstetrics and Medicine • Reproductive Sciences and
Gynecology Regenerative Medicine

• Colony Management
*Core Scientists also faculty in the Center for Comparative Medicine
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Core Scientists are appointed by the CNPRC Director in strict conformance with the host institutions' academic
and personnel policies and are approved by the NIH. Appointments of Core Scientists are made on the basis
of whether demonstrated experience and expertise is appropriate to their proposed scientific and/or research
service responsibilities within the CNPRC. Joint appointments of Core Scientists in academic departments
ensure mutually beneficial relationships between the CNPRC and the host institution. Core Scientists have
teaching appointments at UC Davis, and their primary research activities are conducted at the CNPRC. Tables
1 and 2 shows the academic diversity of the Core Scientists and services provided. All Core Scientists meet
the minimum�f the required commitment to the monkey model and the CNPRC through these activities. 

� 
Core Scientists provide the scientific expertise, services, and infrastructure necessary to facilitate the research
needs of Affiliate Scientists, who are defined as Pis that have their own source of research support and use
Primate Center resources. There were approximately 350 Affiliate Scientists representing institutions across
the U.S. and Canada participating in the program during the current funding period. 

As highlighted above, Core Scientists also have a large number of intra- and inter-unit collaborations
through publications and grants (Figure 6). In the social network analysis shown for the Core Scientists the
size of the nodes re resents the number of colla · · · 

Figure 6. Interactions within and across Scientific
Research Units. Core Scientists are represented
in colors according to their Unit (Green=Brain,
Mind, and Behavior; Red=lnfectious Diseases,
Blue=Reproductive Sciences and Regenerative
Medicine; Purple=Respiratory Diseases). The
collaborative network indicates a clustering
coefficient of 0.45 (ranging from 0-1) that reflects
high connectivity and a centralization index of
0.30 (ranging from 0-1) that indicates that this
network does not exhibit high centralization and
thus would not be vulnerable to fragmentation of
collaborative relationships should any individuals
no longer be a part of the networ eluded by et
al., 2012]. equester 

Changes in Personnel (2010 to 2014) 
201 O �eluded by 

I • �quester was appointed Assistant
Director for Information Technology. 

2011 

• eluded by Requester Personal Info as a Core Scientist in the Respiratory Diseases Unit. 
• eluded by Requester changed from Core to Affiliate Scientist in the Infectious Diseases Unit. 
• Vice Chancellor Excluded by was replaced by Vice Chancellor Harris A. Lewin as the Pl of the P51 

base rant. Requester 

2012 
• 

• 

• 

• 

1:::--:--:---,-,---::::----:----'-P-e _rs_on_a_ i  _inf_ o _____ _.his position as Associate Director for Primate Services . 
eluded by Requester as appointed Core Scientist with a joint appointment in the Infectious 

Diseases and Reproductive Sciences and Regenerative Medicine Units. 
eluded by Requester was a ointed Core Scientist in the Infectious Diseases Unit. 

replaced Excluded by s Unit Leader of the Infectious Diseases Unit. ...__......_ __ _.. Requester 
2013 '-------' 

• 

• 

Personal Info as a Core Scientist in the Brain, Mind, and Behavior Unit. 
as appoInte ssocIate Director for Research . 

• ����--........,Assistant Director for Administrationtersonal Info
2014 .__._ ___ _.. 

• f cluded by Requester Iwas appointed Associate Director for Primate Services.
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• r:=:-:-::;:-:;-:-:;-;:-:------i----,...s Di rector of the CNP RC .
• was named Interim Director during the recruitment of a new director .

���----; was named Interim Associate Director of Administration and Operations• 

Core Science Services 
Core Science Services provide resources for data, consultative expertise, biologic and genetic material, and 
specialized services, facilities, and equipment that are crucial to facilitate nonhuman primate-related research 
(Table 2). The Cores also train undergraduate, graduate, postdoctoral students, as well as fellows and visiting 
scientists (see individual Cores for further information). 

Table 2. CNPRC Service Cores 

Core Core Facultv Services 

Behavior Research Services Excluded by Requester Developmental, cognitive, emotional, motor, 
Core sensory, and social dimension assessments; 

positive reinforcement traininq 
Endocrine Core Steroid and protein hormone immunoassavs 
Immunology and Pathogen Immune-based assays, flow cytometry, pathogen 
Detection Resources Core detection, viral stocks, species-specific reagents 

Inhalation Exposure Core Exposures to oxidant gases, reactive gases, 
aerosols, mixed gases, allergens, and microbes; 
pulmonary function testing 

Multimodal Imaging Core Microscopy, stereology, digital imaging, 
qualitative and quantitative applications; in vivo

imaqinq (ultrasound, optical, microPET, PET/CT) 
. .  

* Affiliate Sc1ent1st

Each of the Service Cores contributes to stellar science, meets investigator needs, and implement unique 
assays and technologies that address scientific questions specific to nonhuman primates. For example, many 
of the Endocrine Core assays employ reagents that are unique to the CNPRC. Monkey chorionic gonadotropin 
(mCG) and the urinary estrogen and progesterone metabolite assays are prime examples. Since purified mCG 
is not available, the validation of such assays requires the collection and characterization of hundreds of well
documented samples in order to establish normative ranges. Other examples are provided in the Multimodal 
Imaging Core where new stereological techniques were developed to count alveoli in the lung without the bias 
of lung inflation. New PET/CT imaging paradigms are also now possible in the Multimodal Imaging Core with 
new instrumentation obtained during the current funding period through an NIH S1 O High-End Instrumentation 

Excluded by I). Overall, the CNPRC has enjoyed considerable success in several S10 grant applications, 
RequeSter 

I ughout the submission. Through the Inhalation Exposure Core, the long-term health outcomes 
of perinatal environmental tobacco smoke exposure has been explored and shown to result in deleterious 
effects on immunity, lung structure, cardiopulmonary physiology, and neural physiology in young rhesus 
monkeys. New biomarkers and tools in all Cores have promoted a myriad of new NIH grant submissions that 
address NIH strategic priorities that are made possible by the expertise and services of the Core faculty. 

Support for investigators at UC Davis and other institutions is provided by Core Scientists, Core Science 
Services, Administrative Services, and Primate Services, all in compliance with the 7'h edition of the NPRC 
Program Guidelines. Primate Services operates a centralized program that addresses all aspects of animal 
husbandry and care, and includes research support, assistance with budget preparation, and animal care staff 
training. The goal is to maintain a cost-effective program of support to ensure an adequate supply of healthy, 
well-characterized nonhuman primates for the biomedical research community, and a staff of well-trained 
animal handlers. Administrative Services provides assistance for all grant-related and administrative activities, 
Human Resources, Facilities Operations, and ensures compliance with University and federal regulations. The 
position of CNPRC Safety and Compliance Officer has been elevated to directly report to the Director to 
emphasize the central importance of safety across all aspects of the CNPRC mission. 

Training and Outreach 
Core Scientists lecture in undergraduate, professional, graduate academic, and graduate clinical courses, and 
train undergraduate and graduate students, and postdoctoral fellows within Primate Center facilities. Core 
Scientists are actively engaged in UC Davis graduate groups, both through teaching and mentoring but also by 
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participating in leadership positions, including as graduate group and designated emphasis chairs, academic 
advisors, and thesis committee members. Graduate education at UC Davis is designed to be multidisciplinary, 
with graduate education organized to transcend departmental and school/college boundaries through two 
mechanisms: graduate groups and designated emphasis programs. UC Davis graduate programs are matrix 
organizations governed by a structure under the UC Davis Office of Graduate Studies. The 90 graduate groups 
do not belong to any one department; rather, they are centered around broad topical areas of study and draw 
upon faculty from any department, college, or school to participate based on their commitment and expertise. 
Graduate students in PhD programs may also participate in a "Designated Emphasis" such as a Designated 
Emphasis in Biotechnology. This provides cross-disciplinary training in biotechnology research, and integrates 
biological science, engineering, and computational disciplines, which supplements a student's PhD curriculum. 
Similarly, students who successfully complete the Stem Cell Training Program are awarded a PhD in their 
discipline with a Designated Emphasis in Stem Cell Biology, a prestigious acknowledgement of exceptional 
achievement in stem cell training and research. 

Approximately 150 graduate and postdoctoral trainees participate in the CNPRC program annually. Graduate 
students represent many of the graduate groups because of Core Scientist research diversity that is integrated 
through the focus on primatology and translational research (e.g., Animal Behavior, Biomedical Engineering, 
Cell and Developmental Biology, Comparative Pathology, Epidemiology, Genetics, Immunology, Microbiology, 
Pharmacology and Toxicology, Physiology, Psychology). Core Scientists participate in many training programs 
that bring graduate students and postdoctoral trainees to the CNPRC (Table 3). 

Table 3. Examples of Trainee and Core Scientist Participation in UC Davis Training Grants (2010 to 2014) 
Training Grant School CNPRC Trainee (Mentor) 
CTSC T32 Predoctoral Clinical Medicine Excluded by Requester 

Research Training Program 

NIH Animal Models of Infectious Medicine 
Diseases Trainina Proaram 

-

NIH Interdisciplinary Training for Medicine 
Autism Researchers 

-

CIRM Stem Cell Training Program Medicine 

-

NIH Training in Comparative Lung Medicine and 
Biology and Medicine Program Veterinary Medicine 

-

NIH T32 Year-Long Exposure to Veterinary Medicine 
Advanced Research (YEAR) Proaram 
NIH T35 Students Trained in Veterinary Medicine 
Advanced Research (STAR) Program 

NIH Building Interdisciplinary Medicine 
Research Careers in Women's Health 
NIH Bay Area Affective Science UC Davis, UCSF, UC 
Training Grant Berkeley, Stanford 

Other training and mentoring activities that build capacity for translational nonhuman primate researchers 
include the following: 

The CNPRC provides opportunities for students from non-UC Davis graduate programs, both national and 
international, to conduct significant parts of their thesis research while in residence at the CNPRC. For 
exam le a visitin trainee from Germany studied oocyte cryopreservation under the mentorship of Dr. 

(Reproductive Sciences and Regenerative Medicine Research Unit). 
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Under the supervision of many CNPRC Core and Affiliate Scientists, UC Davis students participate in 
research within the CNPRC facilities to fulfill undergraduate research credits through 199 standing courses, 
internships in the Biology Undergraduate Scholars Program, and graduate research rotation requirements 
in 299 standing courses. These students participate in bench and related research in individual laboratories 
or in field corral observations with faculty studying behavior. For example, during the current funding 
period, Brain, Mind, and Behavior Core and Affiliate Scientists trained 147 undergraduates, 26 graduate 
students, 6 visiting students, and 1 O postdoctoral fellows. For several years there has been a formal, 
funded summer internship program with students from Brigham Young University. Brain, Mind, and 
Behavior Core Scientists also hosted 6 Master's students from universities in France who conducted 
research in the Unit as a component of their Master's theses. 

eluded by Requester 

professor in the Department of Anthropology at UC Davis, teaches a biennial course in 
"--,--,-,----,--.....-:=,,.... 

Anthropology (Field Methods in Primate Behavior') at the CNPRC. This course has a laboratory component 
that involves small groups of undergraduates conducting behavioral studies at the CNPRC's field corrals. 
Students present their studies at the end of the quarter in a mini-symposium that is held in the CNPRC 
Seminar Hall. The CNPRC also hosts biannually a class from American River College, Anthropology 301. 

Core Scientists in all of the Scientific Research Units participate in seminar series where specialty training 
is provided. For example, the Respiratory Diseases Unit participates in a Friday morning seminar series 
hosted by the Center for Comparative Lung Biology and Medicine that is supported by the Schools of 
Medicine and Veterinary Medicine. The Center for Comparative Medicine hosts a weekly seminar series 
held at the CNPRC that actively recruits graduate students and postdoctoral fellows to speak annually and 
attend regularly. The Stem Cell Training Program has a Stem Cell/Regenerative Medicine Seminar Series 
and weekly journal club supported by the training program and the School of Medicine that includes 
videoconferencing with trainees at UC Merced and other California stem cell training program sites. 

The NHLBI Annual Gene Therapy Symposium for Heart, Lung, and Blood Diseases is currently in the 13th 

year of NIH support (matching funds provided by the CNPRC, CTSC, and Office of Research). The intent 
of these annual interdisciplinary scientific symposia is to provide a novel and informal scientific setting for 
the dissemination and exchange of new ideas and research findings by bringing together trainees and 
investigators who do not typically interact at other meetings. Trainees are supported through a competitive 
process and have the opportunity to present their research in a brief oral presentation followed by a poster 
session, and directly interact with leading scientists in the gene therapy and regenerative medicine fields. 

The CNPRC's residency programs in Primate Medicine and Pathology are affiliated with the Laboratory 
Animal Medicine and Pathology Programs, School of Veterinary Medicine, and include training in 
laboratory animal medicine, zoological medicine, and laboratory animal pathology. Since 2010, 1 O 
veterinarians successfully completed the resident training program in Primate Medicine and 4 completed 
the resident training program in Primate Pathology. Residents from UC Berkeley and UC San Francisco 
also participate in the program. In addition, weekly rounds in Primate Medicine and Pathology engage Core 
Scientists and trainees providing stimulating case discussions. 

Since May 2010, the CNP RC Training Coordinator has provided training in the in-house American 
Association for Laboratory Animal Science (AALAS) certification preparation class to 85 staff members, 45 
of which have taken the AALAS test and were subsequently certified. To date, 95% of the CNPRC animal 
care staff participated in the in-house class, and 63% are AALAS certified. 

Educational Outreach. The CNPRC Education Outreach Program's mission is to introduce K to 12th grade 
students and educators to nonhuman primates, topics in health sciences, translational research, and careers in 
science. Students are presented with a two-hour program at their school site, which includes an introductory 
lecture, followed by a rotation through several displays, educational tools, and experiments (Figure 7). 
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Figure 7. A. Hands-on activities are used to 
engage young students in the K to 6 grades. 
Presentations are given throughout the calendar 
year at the school site. Teachers are engaged in 
the training process along with parents. B. 
Members of the CNPRC also represented the 
NPRC Program in Washington, DC at the USA 
Science and Engineering Festival in 2012 and 
2014. Individual discussions with students and 
their parents provide opportunities to 
communicate the importance of nonhuman 
primate research and future careers in science. 

Since inception, the program has presented in both English and Spanish to over 10,000 K-6 students, 
teachers, and parents at more than 90 public and private schools over Northern California, home school 
groups, nonprofit organizations, Spanish Immersion classes, and developmentally and physically challenged 
children as well as high-risk schools. 

Presentations are also given in cooperation with UC Davis outreach programs. These include GEAR UP, which 
mentors high-risk and minority students from the Sacramento community; the Early Academic Outreach 
Program which was created to help more students meet the requirements to attend college; and the School of 
Veterinary Medicine Summer Enrichment Program, which helps disadvantaged applicants improve their 
chances of getting into veterinary school. 

Oversight Committees 
National Scientific Advisory Board. The National Scientific Advisory Board is composed of 14 nationally 
eminent scientists with experience using nonhuman primates for research, veterinarians, and administrative 
members who cover the range of CNPRC expertise and technical subjects (Table 4). As a group, the National 
Scientific Advisory Board specifically addresses and reviews overall structure and function over a two-day 
period annually and provides a written report to Pl Lewin and Director Excluded 

by 
Under the direction of the Pl, the 

Director's Office is responsible for implementing recommendations. 
Requeste 

Table 4. National Scientific Advisorv Board Members 
I Members Title Institution 

=Xcluded by Requester Professor Department of Medicine, UC San Francisco 
Senior Director Animal Resources, The Scripps Research Institute 

Professor Department of Microbiology and Medicine Genetics, 
University of Pittsburgh 

Professor Laboratory of Diagnostic Radiology Research, NIH 
Former Associate Yerkes NPRC, Emory University (Retired) 
Director 
Distinguished Department of Pathobiology and Diagnostic 
Professor lnvestiQation, MichiQan State University 
Director Department of Pathology and Comparative Medicine, 

Wake Forest University 
Professor Division of Experimental Medicine, UC San Francisco 
Consultant Private Consultant 

Professor Center for Environmental Medicine, Asthma and Lung 
Bioloav, University of North Carolina 

Professor Department of Obstetrics, Gynecology, and 
Reproductive Sciences, University of Pittsburgh 

Associate Professor Department of Neurobiology and Anatomy, University 
of Rochester 

Professor Barshop Institute for Longevity and Aging Studies, 
University of Texas 

Professor Department of Pediatrics, Indiana University 

The CNPRC also has a standing Research Advisory Committee that provides advice to the CNPRC Director 
regarding prioritization of projects and resources, overall CNPRC function, and research needs. The Research 
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Advisory Committee includes the four Research Unit Leaders, the Associate and Assistant Directors, and the 
Senior Veterinary Managers for Primate Medicine Services and Anatomic and Clinical Pathology Services. The 
Research Advisory Committee has a pre-proposal mechanism in place for the review of all proposed projects 
to be conducted at the CNPRC including all grant and contract submissions that propose to use CNPRC 
resources. The CNPRC has other standing committees that are responsible for the overall function and 
mission of the CNPRC, and address critical areas related to management and regulatory compliance (Table 5). 

T bl 5 CNPRC St d" C ·u a e an mQ omm1 ees 
CNPRC Committee FreQuencv and Function 
Research Advisory Committee • Biweekly

• Address research needs and overall CNPRC function
• Review proposed research projects; ~60 pre-proposals for submitted grants

and contracts reviewed annually; all projects discussed and evaluated in
terms of scientific merit, resources available, animal availability, meeting
the NPRC mission, applicability, and NIH priority

Senior Management Committee • Weekly
• CNPRC programmatic, administrative, facility, and management topics

many of which are brought in a more formal manner to the Research
Advisory Committee for discussion and consensus building

Colony Management Advisory • Monthly
Committee • Issues impacting colony management (e.g., SPF colony, reproductive

colony, behavioral management and environmental enrichment, colony
genetics)

Morbidity and Mortality Committee • Quarterly
• Review spontaneous deaths in outdoor field corrals
• Recommendations to the Director

Environmental Enrichment Committee • Quarterly
• Review ongoing practices, areas of focus or concern, new concepts and

SU!:JQestions, and efficacy of current practices
Injury and Illness Prevention Program • Quarterly
Safety Committee • Reviews any safety concerns, disseminates safety information including

injury and illness prevention programs, emergency action plans, infection
and exposure control practices, hazardous material procedures, biosafety
quidelines, and medical waste procedures

Infection Control Committee • Quarterly
• Reviews ongoing practices including health surveillance for employees and

visitors, vaccination policies, BSL3 polices and practices, and personal
protective equipment (PPE) requirements

NPRC Consortium Activities 

The NPRC Consortium exists to strengthen communications, leverage system-wide resources, and facilitate 
sharing of information and best practices across NPRCs and their host institutions. The CNPRC is an active 
participant in these NPRC director-driven activities (Table 6). 

T bl 6 NPRC C a e onso rr ,um W k" G or m roups 
WorkinQ Group CNPRC Representative 

Behavioral Management Core Scientist and Lead, Behavior Management Services 
Breeding and Colony Management Assistant Director, Colony Management and Research Services 
Clinical and Surqical Techniques Primate Medicine Senior Veterinary Manaqer 
Consortium Project Manaqement Assistant Director, Information Technoloav 
Data Access Guidelines Associate Director, Administration and Operations 
Genetics and Genomics Core Scientist and Lead, Genetics Manaqement Services 
lnteqritv and Compliance Associate Director, Administration and Operations 
Occupational Health and Safety Core Scientist and Lead, lmmunoloqy and Pathoqen Detection Resources Core 
Outreach Public Information Officer 
Pathology Anatomic and Clinical Patholoav Senior Veterinary Manager 
Training Primate Medicine Senior Veterinary Manager 
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For example, the CNPRC has taken a leadership role in coordinating two high priority initiatives, the first the 
Virology Testing Quality Improvement Initiative that is led by staff in the Immunology and Pathogen Detection 
Resources Core, and is focused on assessing whether resource laboratories are within acceptable limits for 
virology testing. Results from this Initiative are being incorporated into a white paper on virus testing standards 
commissioned by the Division of Comparative Medicine and the SPF Directors. Similarly, the Multi-Center 
Measles Vaccination Safety and Efficacy Study is currently testing an alternative measles vaccine candidate. 
NPRC breeding colonies are at risk for a measles epizootic since vaccination programs for measles have 
lapsed with the discontinuation of domestic monovalent measles vaccines. This project has been ongoing 
since 2011, and the CNPRC provided the leadership and expertise in designing the study. 

In addition to the formal Consortium activities, CNPRC staff members regularly consult with their counterparts 
at the other NPRCs via telephone conferences and listserv to problem solve. The Associate Directors for 
Administration, Public Information Officers, Information Technology Managers, Veterinarians, Safety Officers, 
Enrichment Program Managers, and Security Managers are examples of groups from each of the NPRC's that 
regularly teleconference. Face-to-face meetings by members of these groups are periodically held in 
conjunction with the semi-annual NPRC Director's meeting and occasionally during the weekly Director's 
conference calls as part of the evaluation process for the Consortium Working Groups. The semi-annual face
to-face meetings are two-day agenda-rich meetings that interface with representatives from the Office of 
Research Infrastructure Programs (ORIP) and discuss common issues critical to all of the NPRCs (e.g., 
Genetics/Genomics white paper, NPRC/Center for AIDS Research collaborations, development of a NPRC 
website of capabilities and phenotypes, strategic planning). The weekly NPRC Director's conference call 
allows for timely follow-up on issues discussed at the semi-annual meetings as well as collaborative projects 
among the NPRCs. 

Animal Colonies 
The major colony at the CNPRC consists of rhesus macaques as the species most frequently used in 
biomedical research and requested by the majority of investigators. The colony is housed under three different 

Figure 8. Rhesus monkeys are housed in three paradigms: indoor 
paired housing, corn cribs (left), and half-acre field cages (right 

conditions: indoor housing, group housing in 
corn cribs (which accommodates 
approximately 12-20 individuals), and half
acre outdoor field corrals each of which can 
house up to approximately 150 animals 
(Figure 8). The advantage of half-acre field 
corrals is that they provide a cost-effective 
system to enable sufficient numbers of 
healthy animals for research with known life 
histories and demographic profiles. The 
long-term production colony is housed in the 
field corrals with a current population of 
2,800. These animals provide infants, 

juveniles, adults, and aged animals. This housing paradigm also provides a very valuable opportunity for the 
investigation of social behavior. As the population of the field corrals has grown, the CNPRC has split these 
cages in an effort to decrease the density, and to populate new production corrals. Input from Behavior 
Management Services and Genetics Management Services aids in implementing these events. The live birth 
rate remains constant (approximately 80%), resulting in an average of 600 live births annually. 

The indoor colony is housed in caging with partitions to allow daily socialization of compatible pairs. The indoor 
population also includes animals housed in nurseries, weanling groups, and the aged colony including a subset 
of 42 animals supported by the National Institute on Aging. These animals are managed as one colony and 
participate in a semi-annual geriatric veterinary work-ups and routine evaluations. The indoor time-mate colony 
also provides investigators with pregnancies of known gestational age that are monitored closely during 
pregnancy. The time-mate colony population is approximately 300 animals (males and females). Pregnancies 
are detected by ultrasound in early gestation using established protocols and are assigned to IACUC-approved 
projects on a rotational basis. Computerized reproductive histories are maintained for all breeding animals in 
the WebVitals program, which is maintained by the CNPRC Information Technology Services team. 
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Long-Tailed Macaques and Titi Monkeys. The CNPRC supports 12 long-tailed macaques for long-term 
projects funded by other sources. All are housed indoors and according to the CNPRC Primate Well-Being 
Plan comparable to rhesus monkeys. A small colony of titi monkeys ( ~86) is generally housed in family groups, 
and utilized by Core and Affiliate Scientists in the Brain, Mind, and Behavior Unit (see Unit description). 

SPF Colonies. The CNPRC maintains two SPF rhesus colonies totaling 1,730 animals. SPF Level 1 rhesus 
monkeys are free of four viruses including Cercopithecine herpesvirus-1 (Herpes 8-virus). The SPF Level 1 
colony includes ~1,500 animals ranging in age from newborns to mature adults. These animals are housed in 
designated field corrals, corn cribs, and indoor animal rooms. SPF Level 2 includes pure Indian origin rhesus 
that are free of seven persistent viruses including the four Level 1 viruses plus simian foamy virus, rhesus 
rhadinovirus, and RhCMV. The SPF Level 2 colony currently totals 234 animals and is supported by a non-P51 
NIH grant; animals are available for AIDS-related investigators. 

Providing Animals for Research. The high level of production from the rhesus colony is needed to meet the 
age range requirements for investigators. Using harvest strategies from all areas of the colony, the CNPRC 
has been able to meet these requests. During the current funding period the greatest demand has been for 
newborns, females of prime reproductive age, and aged rhesus females. The CNPRC currently maintains 
approximately 5 project nurseries to support research in areas such as infectious disease, immunology, 
nutrition, and regenerative medicine/gene therapy. 

Operating Budget and Facility Improvements 
There are five primary sources of funding that support the CNPRC operations (Table 7). 

T bl 7 S a e ources o fS uooor or ,pera ions t f CNPRC 0 f 

Source Application 

P51 Base Grant • Suooorts CNPRC infrastructure, primarily breeding colonies
Program Income • Generated from grants, contracts, and other sources

• Established rates in compliance with NIH and UC Davis policy
• Animal sales in compliance with NPRC Proqram Guidelines

B- and C-lndirect Cost Rate • B-rate specific to NPRC Programs; reported as Program Income
• Provided to offset expenses that cannot be directly recharged to grants
• B-rate for federal grants and contracts and C-rate for non-federal
• 21 % of indirect costs retained by campus, remainder returned to the CNPRC

Non-University Differential (NUD) • UC policy requires non-university clients to pay all costs through the NUD (51%)
of which 29.5% is returned to the CNPRC

• NUD is waived for other NPRCs suooorted by a P51 base qrant
UC Davis Support • Office of the Vice Chancellor for Research ~$134,000/year

• Campus-wide indirect cost return program ~$350,000/year

Facility Improvements. During the current funding period, the vast majority of funds have been used to support 
colony management. The current funding period shows significant success in obtaining NIH C06 and G20 grants 
for construction and renovations totaling $21,167,901 that substantially improved and expanded CNP RC 
capacity. In addition, successful collaboration with the UC Davis campus provided $9,537,888 in support of the 
renovation and expansion of the CNPRC infrastructure. Overall, through application of P51 base grant Facilities 
Improvement funds, supplements, campus investment, grant support, program income, and non-federal funding 
sources, funds were provided to support colony management and improve the CNPRC infrastructure. The 
CNPRC has managed approximately $37 million in facility improvements during the current funding period. 

INNOVATION 
Major Accomplishments and Contributions to the NPRC Mission and Goals 
Overall, the CNPRC has shown an outstanding record of scientific achievements supported by the 
collaborations of Core and Affiliate Scientists and other investigators. Some examples are presented of highly 
innovative programs that have had a major impact on the development of unique monkey models, and 
mechanisms to facilitate their use. Other examples are provided in the Research Units and Service Cores. 

• The BSA Program, which is based on more than three decades of psychobiological research, documents the
existence of stable, individual differences in patterns of adaptation to the environment throughout the
lifespan. More than 3,800 animals have been assessed through the program, which involves quantification of
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individual differences in biobehavioral organization. The data from this program has been used in 38 grant 
proposals from Pis from Brigham Young University, Cincinnati Children's Hospital, Columbia University, 
Harvard University, Michigan State University, Stanford University, UC Davis, UCLA, and Wright State 
University. The focus of these grants covered a broad range in scientific questions over the lifespan. 
While the BSA Program assesses animals in the infancy period, data are used to identify temperament 
patterns that are linked to behavioral and health outcomes at later ages. Funded projects have examined 
asthma in juveniles, social motivation in young adults, and preterm labor in adult females. 

• The NHLBI Center for Fetal Monkey Gene Transfer for Heart, Lung, and Blood Diseases is a unique resource
that has served a crucial role in the gene therapy community by addressing essential questions in gene
delivery and providing investigators with opportunities to test new vector constructs and approaches that
advance the field. Any investigator funded by the NHLBI is eligible to submit a Letter of Intent and apply
through a competitive process to conduct studies with monkeys. The potential ramifications of gene transfer
in humans at any age underscores the importance of rigorous assessments of gene transfer efficiency and
safety. Since inception in 2001, the Center for Fetal Gene Transfer has conducted over 44 projects for
investigators across the U.S. (e.g., Childrens Hospital Los Angeles, City of Hope, George Washington
University, Harvard University, St. Jude Children's Research Hospital, Stanford University, UCLA, UCSF,
University of Florida, University of North Carolina, University of Pennsylvania, Washington University at St.
Louis). The established infrastructure can rapidly test new paradigms, move new hypotheses and emerging
gene transfer vectors into a preclinical setting, and provide critical preliminary data for new NIH grants (R01 s,
P01s) and IND submissions (e.g., Pompe Disease, ADA-SCIO, Duchenne muscular dystrophy,
hematopoietic disorders, HIV/AIDS). Each aspect of the clinical development plan for these studies was
facilitated by interactions with the program, and showed substantial support for the research community in
addressing regulatory barriers. The leap from preclinical discovery to human subject research is challenging,
and the Center for Fetal Gene Transfer is a crucial component in this process. Many novel therapies
tailored to the age of the patient have been studied, with a focus on the fetus and infant.

• Recent investigations using design-based stereology to assess normal lung growth over the lifespan have
shown that alveolarization in humans and nonhuman primates begins during prenatal development, but
continues in a rapid growth phase during the first two years of postnatal life and assumes a slower growth
rate until full somatic growth. Alveoli in rhesus monkeys showed a constant alveolar size after two years of
age indicating that lung volume during somatic growth primarily increases through the addition of new alveoli
and not expansion of existing alveoli. Studies in aging macaques indicated a significant decline in alveoli
from age 9 to 33 years, with a greater decline in females. By 30 years of age, females had 30% fewer alveoli
than males. Ovariectomy of adult female macaques resulted in a similar 30% loss of alveoli after 1 year that
was prevented by estrogen/progesterone implants.

• Investigations in rhesus monkeys aim to examine the consequences of the lifespan on immune
responses. The human immune system is in a state of flux from birth onward due to developmentally
regulated events and the host's responses to a wide range of beneficial and pathogenic infectious agents.
There is considerable evidence suggesting that repeated exposure to antigens, particularly latent/persistent
infections, may shape the immune system such that deleterious long-term effects, including inflammation and
immune senescence, become manifest later in life. The potential association between chronic infections and
age-related morbidity remains tentative and requires more investigation. A rhesus monkey model was used
to investigate if, and to what extent, the immunological environment differs between juvenile and adult
monkeys infected with multiple persistent viruses, including RhCMV. Additionally, immune responses and
immune cell subpopulations from a cohort of juveniles that were from the SPF Level 2 colony were analyzed
and compared to non-SPF age-matched animals. Neutralizing antibodies to RhCMV and oral shedding of
RhCMV were compared between juvenile and adult animals and were analyzed for potential correlations with
immune markers. Multivariate statistical analysis revealed significant differences between age and SPF
cohorts in the percentages and absolute numbers of peripheral lymphocyte subsets, concentration of
cytokines secreted by peripheral blood mononuclear cells in response to mitogen and RhCMV antigen, and
the percentage of animals and magnitude of shedding RhCMV. These results suggest that monkeys exhibit
progressive age-related immune modifications similar to humans, and that such alterations may be shaped
by persistent stimulation through chronic pathogens such as RhCMV that can elicit long-term immune
changes for many years beyond primary infection.
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Two Pilot Research Programs, the P51-supported program and an ARRA supplement to the base grant for a 
Postdoctoral Pilot Research Program, were administered by the CNPRC during the current funding period. The 
Pilot Research Program capitalizes on the expertise of CNPRC Core Scientists who can facilitate new 
areas of study by investigators that are interested in incorporating nonhuman primates in their research 
programs but do not have the expertise, resources, or funds available to obtain preliminary data for new 
grant submissions. Through this program, investigators new to nonhuman primate research and interested 
in pursuing nonhuman primate models for translational studies are identified. Rigorous criteria for review are 
used and peer-review committees with members outside of the CNPRC are selected to rank proposals that 
indicate the highest potential for success for future extramural submissions. During the current funding period, 
77 Letters of Intent were received, 37 proposals were solicited from the submitted letters, and 15 proposals 
were funded. Of these proposals two have been leveraged to new extramural funding (Table 8). A pilot project 
was also co-supported by the UC Davis CTSC and the CNPRC that was leveraged into a CIRM Disease Team 
Award (includes a clinical trial; see Reproductive Sciences and Regenerative Medicine Unit). 

Table 8. Subset of Pilot Project Recipients with New Grant Funding (May 1, 201 Oto April 30, 2014) 
Investigator Project Title P51 Pilot Funds Funding Outcomes 

=xcluded by Requester Immune Modulation of the $20,000 • Private Source I 
Fetus by Intra-amniotic IL-1 ($600,000) 

• R01 ($2,023,732)
The Role of Oxytocin Biology $20,000 • Private Source 1($250,000) 
in Primate Social Impairments • R21 ($457,486)
Biosafety Tes ting of . • Private Source
lntracranial MSC Delivery Private Source r$17.8 million) 

*Pilot ro·ect funded throu p J g h the Clinical and Translational Science Center CTSC ; CNP KL; roviaea two animals for thep 
CIRM=California Institute for Regenerative Medicine

ro·ect p J 

An important example that highlights integration of the CNPRC with the UC Davis campus is the outcome of 
the Research Investments in Science and Engineering (RISE) Program, which was implemented to 
facilitate the formation and enhancement of interdisciplinary teams to carry out joint research activities in areas 
of strategic importance to California, the nation, and globally. Successful proposals were considered those with 
the greatest potential for future high impact discoveries and innovation, judged by their scientific merit, 
potential impact on society, and sustainability. Following a rigorous review process of 119 proposals, the UC 
Davis Office of Research committed $10.9 million to 13 highly innovative interdisciplinary RISE themes over a 
3-year period that include 81 faculty representing 38 academic departments and campus units. Of the 13
selected, three of the projects/teams are led by CNPRC Core and Affiliate Scientists. Each address highly
innovative research and represents significant areas of growth over the next funding period.

eluded by Requester 

goal is to build the infrastructure and expertise necessary to trans a e nove mo ecular imaging agents and 
devices for clinical research studies and perform first-in-human molecular imaging studies at UC Davis. 
Dynamic PET/CT imaging using the new imaging system acquired through an NIH S1 O High-End 
Instrumentation Grant (first such unit installed in the U.S. and at a Primate Center) is a major component of 
these studies, and has as a primary goal the translation to human imaging protocols using new fluorine-18 
compounds developed bylExcluded by !These new compounds will be produced in the UC Davis GMP facility 
and ensure the necessary data Is obtained to conduct an FDA-approved clinical trial in cancer patients. 
These studies represent a strong example of campus investment but also the unique capabilities for 
translational in vivo imaging at the CNPRC that will be further developed during the next fundin eriod see 
below). The new Radiochemistry Research and Training Facility (directed by...,__���_,is �clu det

d by
related to these efforts and will vastly improve logistics for bench-to-bedside radiopharma eques er 

conveyance. The facility is located within the building that houses the Institute for Regenerative Cures, GMP 
facility, and the UC Davis CTSC. This new facility was developed cooperatively by the UC Davis Health 
System, PETNET Solutions Inc., and the Northern California PET Imaging Center. The unique partnership 
with PETNET functions as a pipeline for commercialization of the concepts and compounds that researchers 
develop, which will be tested pre-clinically in nonhuman primates, while the CTSC will expedite translation of 
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successful diagnostic and therapeutic radiopharmaceutical agents. These activities form the basis for a 
range of new tools under development that will be available in the Multimodal Imaging Core, and 
capitalizes on the highly innovative expertise in place at the CNPRC for IND-enabling studies. Since funding 
of the RISE proposal, several NIH grants have been submitted that propose a wealth of new PET/CT 
imaging paradigms, and that focus in novel ways on fetal/maternal interactions, trafficking of cells and 
microbes, and the monitoring of stem/progenitor cell fate post-transplantation. 

• Protectin the Fragile Intestine: Integrating Microbiota and Mucosa/ Health is led by Core Scientist
eluded by Requester Infectious Diseases Unit) and theme ,.J.i:1JW.U.l..lL..IExcluded by Requester (Food Science and
ec no o Excluded by Requester Department of Pediatrics)Excluded Department of Viticulture and, =R�An="=A�=IA=•-�� 

Enology) eluded by RequeSter Director, Comprehensive Cancer Center), eluded by Requester Infectious
Diseases , an Excluded by Requester Internal Medicine). The human gastrointestina tract ar ors >80% of the
immune cells and also hosts 10 times more commensal bacteria than the total number of cells in the body. 
The immune cells are essential for protection against pathogens yet uncontrolled immune activation can 
cause chronic inflammatory diseases. Unresolved inflammation contributes to tissue injury, changes in the 
gut microbiota, and inflammatory diseases. Despite the intense interest in developing therapeutic strategies 
to repair gut damage and renew intestinal epithelial barriers, effective treatment regimens are lacking. The 
goal of this RISE proposal is to apply novel approaches for repairing and protecting the fragile intestine in 
critical clinical populations: premature infants, HIV-infected adults with incomplete immune recovery, cancer 
patients on chemotherapy, and adults with inflammatory bowel disease. A novel combination of milk derived 
oligosaccharides and uniquely human Bifidobacterium species under study have anti-inflammatory effects on 
immune cells. The program combines previous findings and collective expertise in human milk glycobiology 
and bioactive molecules, gut mucosal immunology in humans and nonhuman primates, commensal bacteria, 
neonatology, infectious diseases, cancer, clinical research, genomics, and single cell analysis, with a 
dynamic and innovative platform for multidisciplinary training and mentoring of students. Since funding of the 
RISE proposal several new NIH grants have been submitted by CNPRC Core and Affiliate Scientists that 
address the microbiome from a variety of anatomical perspectives. In addition, idiopathic chronic diarrhea is 
a leading cause of mortality for rhesus monkeys under four years of age. Because no significant new 
treatment options have been developed since oral rehydration solution production in 1995, the CNPRC has 
been studying new clinical approaches by investigating lysozyme from transgenic goat's milk, raw bovine
colostrum, serum d · ine immunoglobulin, inulin, fecal transplantation, and a Paleolithic diet to
address this proble ��1ii:t��Y et al., 2014]. These and related studies focused on the microbiome represent 
another area of researc grow during the next funding period. 

• I-CAN SZ (lnterdisci linar Collaborative, Analysis of Neuroimmune-based Schizophrenia is led b 
Affiliate Scientist Excluded by RequeSter . nee, and includes Core Scientist eluded by RequeSter

Excluded by 
L---.-----' an 1 1ate c1ent1st eluded by Requester Schizophrenia (SZ) is a disabling ram 1sor er Requester � ffects 1% of the population worldwide. The social and economic costs of SZ are enormous and current 

'------' 

treatments do little to reduce the devastating social and occupational disability associated with the disorder. 
Although SZ is usually diagnosed in young adults, it is believed to result from changes in how brain 
connections are formed during early development. SZ is heritable but the genes that cause this disorder in 
most people remain unknown. A wide range of environmental exposures also contributes to SZ and many of 
those factors alter immune function. This initiative brings together eight research groups to test the idea that 
maternal infection during pregnancy contributes to the development of SZ by altering immune molecules in 
the brains of offspring, which leads to changes in the way cells in the brain make connections. This is the first 
study to characterize changes in immune responses, brain inflammation, brain anatomy, and behaviors 
simultaneously in high-risk individuals during their first-break for SZ as well as two non-human model 
systems. This initiative also provides a unique environment for training in innovative, multidisciplinary 
approaches to bench-to-bedside research. Most important, this project has the potential to improve the lives 
of individuals with SZ through the discovery of novel diagnostic tools and new therapies for treating the 
currently untreatable negative symptoms of this disease. This RISE program highlights ongoing efforts 
focused on brain disorders, and utilizing the unique tools and resources available at UC Davis and the 
CNPRC including translational in vivo imaging. As noted above, new grant submissions are focused on 
antibody-induced psychiatric illness and establishing the mechanisms through which anti-brain antibodies 
might influence brain development and function. 
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on the long-term effects of persistent pathogens on the immune system. There has been increased recognition 
from human natural history studies that persistent infections can have a detrimental effect on immune function, 
particularly in the context of an aging immune system. The SPF Levels 1 and 2 rhesus colonies represent an 
invaluable resource to investigate the long-term effects of indigenous viral flora on development and 
maturation of the immune system as well as to evaluate susceptibility to various pathogens. All Scientific 
Research Units have ongoing research interests related to the immune system and the role in development 
and chronic diseases. Several key areas of research link Core Scientists such as the use of the fetal RhCMV 
pathogenesis model to study novel vaccines and in vivo imaging paradigms. A

Et
ers of the NIH-supported 

Collaboratory of Antiviral Researchers for Eradication (CARE), Core Scientist elude nd Affiliate Scientis��:1_u�:.��Y

�clude
_
d by !have begun to t'+-'2J.....L.l.!oL.l!..Sa...i..1.U.1.ll.llu;u,,ologic approaches for inducing (r ing) virus from latent cell 
reservoirs. Core Scientist �cl��:,��Y ave demonstrated the feasibility of stereologic sampling principles 
for the quantitation of bac ei1a ur en an granulomas in experimentally infected animals. New CT imaging 
capabilities can also be considered in the future to assess the impact of anti-M. tuberculosis drugs and 
vaccines during the in life-phase of preclinical trials. 

Reproductive health is a high priority research area in the Reproductive Sciences and Regenerative
Medicine Research Unit where nonhuman primates will continue to play an essential role. Reproductive 
health is tightly linked with the focus on lifespan health and the impact of early environmental exposures on the 
development and evolution of reproductive functions particularly during lifetime transitions (e.g., puberty, 
menopause). Environmental exposure models will be expanded to interface with other disciplines such as the 
role the oocyte plays in the epigenetics of transgenerational effects. Long-standing expertise in fetal 
development and fetal/maternal interactions (e.g., cell and DNA trafficking) and immune ontogeny will be 
crucial in the study of models focused on the developmental origins of disease. In addition, progress in the 
regenerative medicine and gene therapy fields, which have been hampered by the need for predictive primate 
models, will build on existing strengths in xenogeneic primates and using novel in vivo imaging methods to 
explore crucial gaps and roadblocks, including new tools for the in vitro design (cells, natural scaffolds) and in
vivo testing (transplant, in vivo imaging) of regenerative strategies tailored to the age of the patient. Innovative 
chimeric AAV vectors developed for cell targeting will be essential to explore in the monkey model, and to 
validate organ and tissue targeting while exploring safety and the potential for inflammation with PET/CT. In
vivo imaging will continue to focus on new and sensitive tools that will enable all Core and Affiliate Scientists to 
implement studies in monkeys to assess a myriad of novel hypotheses including the changes that occur with 
chronic inflammation associated with advancing age, and the use of new imaging agents and diagnostic tools. 

A major research emphasis for the Respiratory Diseases Research Unit will continue in the understanding of 
how early life exposures impact future health outcomes. Collaborations between Core Scientists in the 
Respiratory Diseases and Infectious Diseases Units previously explored the impact of H. pylori on 
development of lung mucosal immunity, and are now focused on the microbiome of the distal lung. In 
conjunction with recent success with a pediatric influenza mod I II r i n tween influenza and vaccine 
investigators in the Infectious Diseases Unit (Core Scientists Excluded by Reque5ler are strategically positioned
for new funding mechanisms that target respiratory infections in highly susceptible age groups (e.g., young and 
old). The new Respiratory Diseases Center building provides state-of-the art exposure chambers that will allow 
investigators to explore new questions relative to environmental air pollution, secondhand tobacco smoke, and 
infectious diseases, and the mechanistic changes that can result in a chronic disease state. 

The CNPRC will continue to foster an environment that emphasizes scientific expertise that is critical to carry 
out the mission of the NPRC program. Internal and external research collaborations will be promoted by all 
Core Scientists who will actively participate in further developing the resource and will also ensure best 
practices for colony management (see below). Over the next funding period, Core Scientists will continue to 
foster relationships with key campus and national programs, and actively promote translational research 
through collaborative extramural funding opportunities and pilot project programs. Notably, the commitment by 
the campus to recruit 1 O new FTE positions with faculty that have nonhuman primate-based research 
programs and whose home departments will be within multiple Schools and Colleges across the campus is a 
powerful demonstration of the UC Davis leadership to a prominent role for the CNP RC. 

Opportunities. The value of nonhuman primate models derives from their genetic diversity, behavioral 
complexity, and anatomy, immunology, and physiology. The scientific resources that have been developed 
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in genetics and genomics provide a means to better define individual rhesus monkeys over a lifespan, and 
to identify novel models of human disease. The NPRC Consortium has initiated an "Extreme Phenotype" 
survey, and plans are underway for a white paper on a program using targeted and state-of-the-art 
genomics to discover genotype-phenotype relationships related to human disease. The proposal primary 
goals are to identify common genetic variations across the NPRCs, develop an online searchable database 
as a resource to the research community, and establish a genome sequencing service that will generate 
whole genome or whole exome sequences for specific animals with significant phenotypes. As an active 
member of the NPRC Consortium, the CNPRC will participate in these efforts. 

The CNPRC will foster relationships with key campus programs central to the mission (e.g., CTSC, CCM, 
MIND Institute, Stem Cell Program, Genome Center, West Coast Metabolomics Center, BGl@UCDavis, 
Center for Health and the Environment, Center for Comparative Lung Biology and Medicine, Center for 
Neuroscience) and capitalize on areas of growth that will add strength to the CNPRC and provide new 
research opportunities for investigators regionally and nationally. Examples include the following: 

Human Genomics Initiative. As noted above, genetics/genomics efforts in the NPRC Consortium are very 
timely as there is a comparable major effort underway at UC Davis. Precision genomics and personalized 
medicine will improve human health care, and the School of Medicine Human Genomics Initiative is poised to 
capitalize on infrastructure already in place to address the national priority of human genomics to manage 
chronic illnesses. This program will link closely with the CNPRC, CTSC, Stem Cell Program, MIND Institute, 
Genome Center, West Coast Metabolomics Center, BGl@UCDavis, and the Center for Molecular and 
Genomic Imaging, to name a few. As noted, a white paper has been generated through the NPRC Consortium 
that provides the rationale to enhance nonhuman primate resources through the application of genomics in 
order to develop new models of human disease through DNA sequencing and related efforts. There currently 
exists in the NIH-supported rhesus monkey colonies tens of thousands of naturally occurring genetic variants 
and many disease phenotypes that are directly relevant to human diseases. The CNPRC is poised to rapidly 
advance these concepts based on the depth and breadth of resources and expertise at UC Davis. It is 
important to note that one of the focus areas in the West Coast Metabolomics Center is integrating 
metabolomics data with genomics information. With the direct involvement of Core Scientists in this program, 
developmental projects are currently underway to explore integrating metabolomics and in vivo imaging using 
the monkey model, and to encourage new pilot project applications from investigators to utilize the unique 
capabilities in the West Coast Metabolomics Center and the CNPRC. 

Translational Life Sciences Collaborations. Several Core Scientists have initiated studies that use 
genomics and transcriptomics technologies to analyze interactions of the microbial flora and host responses. 
Further expansion and coordination of -omics research at the CNPRC will be important for implementing a 
"systems biology" approach, for example to the understanding of the complexities of infectious diseases, 
particularly chronic infections. New collaborative efforts are underway between UC Davis and the Lawrence 
Livermore National Laboratory, which is a resource with many relevant technologies for biomedical research 
(e.g., high performance computing capabilities, accelerated mass spectrometry, microbial detection array 
toolkit). A multidisciplinary effort to develop a systems biology algorithm for selected bacterial and viral 
pathogens could define the architecture (networks) and dynamics of systems-wide host/pathogen molecular 
interactions during infection, and using integrated datasets generated from a combination of -omics 
technologies. Synergies with microbiomics will be important for defining the systems biology of host-pathogen 
interactions, for testing and validating therapeutic targets and predictive biomarkers, and defining new 
therapeutic targets for development of countermeasures against infection and disease progression. 

Big Data Initiative. Through genomics and related efforts, there will be a dramatic rise in the quantity of data 
collected by investigators, and particularly with the development of electronic medical records across the 
NPRCs program (see Information Technology Services and NPRC Consortium). Although on a smaller 
scale, these new initiatives in information technology parallel the human setting with the use of large databases 
for unique research opportunities. "Big Data" refers to the massive volumes of datasets that are complex and 
too large to process and manage using traditional database and software tools. UC Davis recently posted a 
report on Big Data Implementation, which proposes to address the opportunities related to Big Data from a 
research, education, and infrastructure perspective. The major outcome of the report was a proposed Data 

Science Institute that will bring together mathematicians, computer scientists, statisticians, and research 
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domain scientists to work in new research and Big Data challenges in a collaborative setting. The ultimate goal 
is to develop an environment that will support collaborations among scientists that will tackle the challenges of 
Big Data and an infrastructure for domain scientists to interact with these experts. There are also major 
initiatives in the NIH Common Fund including the addition of biomedical training to currently active institutional 
training grants that would benefit investigators and trainees at UC Davis and the CNPRC. 

NIH Strategic Priorities. Coupled with the above opportunities and array of capabilities are key NIH funding 
priorities where nonhuman primate models, and hence the CNPRC, will play a crucial role. Examples include: 
• NHLBI Shaping the Future of Research has multiple goals including developing an understanding of

mechanisms that maintain health throughout the lifespan; determine the role of systemic pathologic
processes such as inflammation, immunity, and infection in the development and evolution of disease; and
developing in vivo imaging methods and probes for investigating the biology of disease processes.

• NIA Living Long and Well in the 21st Century includes research goals on improving the understanding of
healthy aging and disease, and the challenges to determining how cellular changes associated with aging
contribute to decreased function including the role stem/progenitor cells and their microenvironment play.

• NIAID Strategic Plans include areas of emphasis such as host-pathogen interactions; new targets for
therapeutics and vaccines; -omics approaches and bioinformatics which are key to analyzing and
understanding large data sets generated by high-throughput technologies; and immune-mediated diseases.

• NICHD Scientific Vision for the Next Decade highlights research areas such as epigenetic changes due to
environment and other influences; changes in microbial flora during reproductive transitions and health
effects of these changes; causes of developmental disorders such as autism; and new cellular and molecular
therapies to induce plasticity and enhance function resulting from injury and disease.

• NIEHS Strategic Plan for Environmental Health Research includes the study of environmental exposures
including chemical pollutants, the microbiome, infectious agents, nutritional sources, and stress, and the
need for new metrics of exposures that focus on key pathways involved in disease pathogenesis across the
lifespan and by identifying critical windows of susceptibility.

• The Brain Research through Advancing Innovative Neurotechnologies (BRAIN) Initiative is aimed at
revolutionizing understanding of the human brain and will include a spectrum of research opportunities for
collaborative teams.

A unifying theme for all of these initiatives centers on proactive development of treatments and modalities that 
improve human health. Small animal models are critical for discovery yet nonhuman primates remain the 
preeminent model for preclinical evaluation of concepts and strategies that can be directly translated into 
human clinical trials. However, it should be stressed that human medicine and veterinary medicine represent 
species-specific variations of one medicine. An implication of similar disease mechanisms and pathways 
observed in multiple species is that the same process will be observed in humans. Accordingly, UC Davis is 
uniquely positioned to use the precepts of comparative medicine to advance human medicine, given the 
strength and breath of research in multiple species. Because of the strong integration of the CNPRC with the 
broader UC Davis research programs, the CNPRC is strategically aligned to meet these areas of emphasis 
and NIH priorities. This is particularly salient in light of the 1 O new FTE positions for faculty whose research 
programs encompass nonhuman primates and will become new CNPRC Core Scientists. 

Industry Relations. While the primary focus for growth of the CNPRC will remain on securing NIH-based 
funding, there will be a strong emphasis on diversifying the CNPRC portfolio. The distinguishing advantage of 
the CNPRC for attracting industry support derives from the both the nonhuman primate resource and the 
entrepreneurial nidus built on the intellectual critical mass of nonhuman primate expertise. For example, the 
Multimodal Imaging Core has strong connections with the pharmaceutical, biotechnology, and medical 
imaging industry. Genentech has been a long-time collaborator in PET imaging studies of nonhuman primates, 
where the Core radiolabels novel compounds and uses PET imaging to assess the pharmacokinetics of the 
drug. Most recently this has involved studies to examine a new tau PET tracer being developed for applications 
in dementia. The Core has also developed a strong working relationship with GE Healthcare around the new 
PET/CT platform, leveraging their expertise to develop novel protocols, for example, for fetal CT imaging (see 
Multimodal Imaging Core). Negotiations are currently underway with two new potential industry collaborators, 
lmaginAb, who are developing new antibody-based cancer biomarkers and therapeutics, and lmanova, a 
company based in the UK that provides imaging services to many of the large pharmaceutical companies. 
lmanova is looking to establish a site capable of PET imaging in nonhuman primates, as this is a capability 

Research Strategy Page 224 
Obtained by Rise for Animals. 

Uploaded to Animal Research Laboratory Overview (ARLO) on 09/19/2020



Contact PD/Pl: Lewin, Harris, A 

the do not have in house in London. The business contract has been successfully negotiated and first studies 
Excluded by rently being p lso presented the capabilities of the Multimodal Imaging Core at theRequester 
� -- -� 

ional BIO convention in an Iego (2014), which is attended by all the key biotechnology companies; 
there was great interest in the CNPRC imaging program, with several companies requesting information. 

fcluded by RequeSter kinterim Director, Infectious Diseases Research Unit) developed the rhesus CMV model of
human cytomegalovirus (HCMV) persistence and pathogenesis at the CNP RC. A central aspect ofl�clude_d by 

research effort is the incorporation of RhCMV natural history in rhesus macaques into the design and testing of 
vaccine strategies. A unique feature of his research is that only in the RhCMV model of HCMV can vaccine 
strategies be tested that recapitulate the many challenges facing clinical HCMV vaccine trials today, including 
repeated mucosal exposure to antigenically variant challenge viruses. This is not possible in small animal 

,----..,......,-1..1.:'-!-'.I.LCJ� of HCMV, and because of this, pharmaceutical companies such as Novartis have worked with Dr. 
test potential HCMV vaccine strategies in the rhesus model. 

Challenges. The recruitment of Core Scientists with joint appointments in academic departments has been 
challenging. However, as noted by the Letter of Support from the Provost, " ... the deans of the life sciences
colleges (Medicine, Veterinary Medicine, Biological Sciences, Engineering, Letters and Sciences) in 
collaboration with the Provost have worked with the Primate Center leadership to identify thematic areas of 
scientific interest. These areas form the basis for at least 1 O joint faculty recruitments of Core Scientists in the 
CNPRC. The necessary infrastructure including space and equipment will be provided to these recruitments as 

past of the commitment to the CNPRC and the Deans". This unprecedented level of support to the CNPRC 
represents a blueprint for growth of the CNPRC mission by closely integrating the CNPRC into the broader 
research, academic, and service missions of the entire campus. Moreover, additional recruitments, such as 
those being conducted by the CCM, closely align with the strategic mission of the CNPRC, effectively 
increasing the research base using nonhuman primate resources. 

Specific Aim 2. Provide exceptional nonhuman primate expertise and services to investigators at the 
regional and national levels to advance NIH-supported research excellence. 
Plan. The primary goal is to facilitate research and ensure a supportive environment for the investigation of 
human disease through specialized facilities, expertise, and resources specific to nonhuman primates. The 
established CNPRC Cores (Behavior Research Services, Endocrine, Immunology and Pathogen Detection 
Resources, Inhalation Exposure, Multimodal Imaging) are all dedicated to providing a spectrum of services and 
research opportunities to investigators nationwide. Each of the Core descriptions that follow outlines these 
capabilities and new technology development driven by research needs and research opportunities. All of the 
Scientific Research Units also have specialized repositories of nonhuman primate cells, tissues, and data that 
will provide important opportunities for collaborative research, training, pilot projects, and new NIH grants. 

Opportunities. As noted above in Specific Aim 1, there are campus opportunities that will expand the current 
Core services and infrastructure. The RISE proposals highlight opportunities to study the microbiome and the 
development of advanced imaging tools that link with campus efforts in translational imaging. It is imperative 
that the CNPRC continue to develop infrastructure and services to keep pace and remain flexible with evolving 
NIH priorities and national research needs. Additional imaging modalities will be needed on-site (e.g., MRI) to 
maintain and grow the highly innovative and unique program focused on translational in vivo imaging. Because 
noninvasive imaging is used routinely in diagnosing and treating human disease, these capabilities will 
facilitate the translational goals of the CNPRC and reduce the need for terminal procedures. A Primate 
Services goal identified for the next funding period is to continue to refine clinical and research procedures in 
collaboration with CNPRC Core Scientists and Service Cores. While many procedures can be refined with 
small changes, new techniques that have been established in the Multimodal Imaging Core will provide new 
ways to incorporate imaging in research projects and across an animal's lifespan. Primate Medicine will 
continue to gain substantially from these advances. 

Similarly, in order to further expand imaging capabilities for regenerative medicine, the Multimodal Imaging 
Core is collaborating with translational and clinical faculty in the UC Davis Center for Vision Science to develop 
capabilities for translational vision research specific to regenerative medicine in nonhuman primates. In order 
to translate the gene- and cell-based therapies that need to be developed for blinding eye diseases (e.g., 
glaucoma, diabetic retinopathy), nonhuman primates and dedicated state-of-the-art imaging are needed (e.g., 
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optical coherence tomography, scanning laser ophthalmoscopy, adaptive optics technologies). This 
instrumentation is currently a roadblock to conducting translational studies in nonhuman primates that can 
capitalize on the extensive expertise in vision science and regenerative medicine. Current plans include a grant 
submission ending Support

ending Support 

Challenges. The current funding climate has a direct impact on the research activity for investigators 
nationwide. While the CNPRC has maintained a strong grant portfolio, diversification is warranted. The Core 
Scientists have shown continued success in funding of NIH grants including a high level of success with 
instrumentation and facility grants that further develops the resource. Despite the challenges ahead, ongoing 
outreach efforts continue to develop collaborations in new areas of investigations that have high potential for 
dedicated funding. One such area includes neurodevelopmental and neurodegenerative diseases where the 
Brain, Mind, and Behavior Research Unit has a well documented record of success. The UC Davis campus 
has broad expertise in nationally renowned programs in the MIND Institute, the Center for Neuroscience, and 
the Alzheimer's Disease Center. Accordingly, a strategic vision for the CNPRC is to leverage the collective 
expertise of nonhuman primate investigators with clinicians to test new concepts, diagnostics, and therapies 
prior to translation to humans. As noted above, the Multimodal Imaging Core has developed relationships with 
the private sector, and the Core sees such relationships as beneficial in maintaining a viable financial model as 
grant funding can fluctuate from year to year. Studies with the private sector can support new methodologies 
and techniques that are then made available to all Core users, thus expanding the range of services available 
benefiting all Core and Affiliate Scientists. 

Specific Aim 3. Mentor and train the next generation of translational nonhuman primate investigators. 
Plan. A central mission is to mentor and train the next generation of researchers at all career stages 
(undergraduate, graduate, postdoctoral, junior faculty) in the development of expertise in primatology, the 
design and study of nonhuman primate models of human health and disease, team science, and the conduct 
of multidisciplinary translational investigations. The CNPRC provides the "complete primate experience" for 
trainees at all levels based on the resources and research programs of the Core Scientists and their integration 
with campus educational and training programs. For example, a unique resource for training is the 24 half-acre 
field corrals containing large, stable social groups of rhesus monkeys. These groups are well characterized by 
Behavior Management Services and the BBA Program, and are utilized in individual research projects of Core 
and Affiliate Scientists. Future directions of this program will continue the multi-level multidisciplinary study of 
socioecological effects on health and well-being as a translational model for humans. 

The CNPRC's residency programs in Primate Medicine and Pathology, which are affiliated with the Laboratory 
Animal Medicine and Pathology Programs in the School of Veterinary Medicine, will continue to train in 
laboratory animal medicine with a focus on nonhuman primates. Graduates of this program are in leadership 
positions at other NPRCs including Wisconsin and Tulane. Thus, the CNPRC will continue to train veterinary 
clinicians and pathologists with expertise in the nonhuman primate model. 

Trainees have a primary role in all of the RISE team projects described above, and these represent an 
example of the many training opportunities at the CNPRC and UC Davis. For example, undergraduate and 
graduate students and postdoctoral fellows affiliated with the RISE Center of Excellence in Translational 

Molecular Imaging will be educated and integrated into the CTSC Research Education, Training, and Career 
Development Program. This program has a comprehensive approach to translational research training that 
provides scholars with a rich array of career development opportunities through program curricula, mentored 
research training, and partnerships with other programs, departments, and institutions. Through collaborations 
and infrastructure, excellence in scholarship across the continuum of training is fostered. Core curriculum 
includes didactic courses on clinical research, responsible conduct of research, and grant writing, as well as 
group experiences that include journal clubs, seminars, research presentations, and CTSC workshops. 
Trainees also receive training specific to nonhuman primates during their tenure in the program. 

Opportunities. The CNPRC has a staff of well-trained and dedicated scientists, administrators, veterinarians, 
veterinary pathologists, and research and husbandry technicians whose continued professional development is 
important to nurture. Mentoring and training of students, fellows, junior investigators, and related research 
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personnel is essential in order to ensure a pipeline of investigators and staff committed to supporting the 
CNPRC colonies, and providing services to the research community. The link with CTSC educational and 
training programs will ensure the success of academic programs while promoting national core competencies. 
Additionally, UC Davis was one of the first institutions to receive an NIH Director's Broadening Experience in 
Scientific Training (BEST) award, which supports innovative approaches to increase student and trainee 
exposure to multiple research and research-related career options. To further enhance the pipeline of trainees 
the CNPRC Pilot Research Program will take a new direction patterned on the highly successful CTSC 
program where all funded pilot projects require the inclusion of trainees in the research team. 

eluded by 
Challenges. A recent PNAS publicatio equester t al., 2014] highlights several key points related to the 
research enterprise and impact on trainees. avis has several training programs that are led by Core 
Scientists and initiatives involving trainees such as the RISE programs. In addition, the CNPRC has a long 
history of providing research opportunities for trainees that ensures successful and alternative career paths 
(see Unit descriptions). While current NIH funding presents challenges, opportunities are available to 
participate in CNPRC research programs as, for example, a senior scientist or project manager. The recent 
funding of the BEST program highlights the campus focus in supporting alternative career pathways and the 
necessary tools and training needed for success. 

Specific Aim 4. Ensure the highest standards of responsible conduct of research and animal care. 
Plan. The CNPRC will continue to deliver high quality veterinary care and research support integrated with 
specialized expertise provided by the Core Scientists and Service Cores. The CNPRC Director is committed to 
a multidisciplinary approach to research and to the provision of outstanding animal care, facilities operations, 
and scientific expertise to ensure the goals of investigators nationwide can be achieved. The Director provides 
vigorous oversight to ensure the highest research standards and animal care. This oversight is enhanced 
through campus compliance activities, the UC Davis IACUC, participation in the campus Animal Research 
Communication Coordination Committee, and on-site standing committees such as the Research Advisory 
Committee, Colony Management Advisory Committee, and Morbidity and Mortality Committee. The IACUC, a 
faculty-based committee, inspects all animal facilities, evaluates all aspects of the institutional animal care 
program, establishes policy and procedure for the UC Davis campus, and coordinates training, compliance, 
and occupational health programs. The most recent AAALAC report on the UC Davis Animal Care Program 
with Full Accreditation and no suggestions for improvement attest to the high quality standards at UC Davis 
and the CNPRC. Similar to other programs, the CNPRC has experienced a significant increase in the number 
of Freedom of Information Act requests from animal rights organizations, and is working closely with campus 
administration, the UC Office of the President, and at the level of the NIH, USDA, and other regulatory bodies 
regarding these activities. The UC Davis campus continues a history of AAALAC accreditation recognizing a 
long-standing commitment to the responsible conduct of research and high quality animal care. A cornerstone 
in sustainability of such care is the training of staff in daily husbandry, management, and safe practices. 

Opportunities. The rhesus monkey production colony offers research subjects that span the entire life history 
ranging from newborns, infants, and juveniles to adults and geriatric stages. The colony addresses an 
important national need, and all of these age groups are utilized in current research programs and projects. 
The advantage of a large, well-managed and characterized colony is an unparalleled economy of scale, i.e., to 
cost effectively provide sufficient numbers of healthy animals for lifespan research with well documented life 
histories and demographic profiles. Using harvest strategies from all areas of the CNPRC colonies, including 
the field corrals, corn cribs, and indoor housing, the CNPRC has been able to meet the needs of investigators. 
A comparable approach is anticipated for the next funding period; should there be a major increase in demand 
that exceeds supply, priority will be given to NIH-funded studies. The CNPRC will ensure investigators are 
provided healthy, well-characterized animals to support lifespan health research objectives, and new tools, 
technologies, and methodologies to advance this research. 

A number of the NPRC Consortium Working Groups have shared best practices, regulatory questions and 
concerns, training methods and resources, as well as new ideas for collaborations including developing 
evidence-based performance standards. Formation of the NPRC Consortium and the Working Group activities 
has changed many aspects of NPRC operations and communications, and these activities have facilitated and 
institutionalized collaborations across many NPRC domains that benefit the entire NPRC program. This forum 
also provides important channels to disseminate NPRC expertise as well as outreach to the greater nonhuman 
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primate research community and the lay public. One of the greatest strengths of the Working Groups is the 
identification and sharing of best practices. CNPRC Core Scientists and veterinarians translate their nonhuman 
primate experiences into enhancement of animal care and research standards, and share this expertise with 
regulatory agencies and other governing bodies. Working together in a creative and productive manner 
ensures that validated data are used to refine policies, standard operating procedures, guidelines, and future 
planning. 

Challenges. Much of the infrastructure at the CNPRC is more than 40 years old. To maintain compliance 
standards and a reputation as a state-of-the-art facility, the CNPRC will continue to work with NIH/OD, the UC 
Davis campus, and private sources to identify funding opportunities to modernize existing space, and add new 
laboratory, research, and animal space to meet growing needs. As part of the plans for the recruitment of a 
new director, the UC Davis leadership has initiated a review of the space and renovation needs at the CNPRC 
to ensure that the infrastructure meet the needs of the planned faculty expansion and the strong research 
program in place. In addition, as previous concerns regarding faculty recruitment and positions have been 
addressed, the CNPRC looks with confidence to the future. 
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eluded by Requester Lung gene 
expression in a rhesus allergic asthma model correlates with physiologic parameters of disease and 
exhibits common and distinct pathways with human asthma and a mouse asthma model. Am J Pathol 
179:1667-1680, 2011. PMCID: PMC3181391 
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alveolar growth and development in nonhuman primates. Anat Rec 295:1707-1716, 2012. PMC Journal-in
Progress 
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2012. PMC Journal-in-progress 
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8:51903, 2013. PMCID: PMC3585323 

.__ __________ ___, Histone demethylase JMJD2A regulates Kaposi's sarcoma-associated 
herpesvirus replication and is targeted by a viral transcriptional factor. J Viral 85:3283-3293, 2011. PMCID: 
PMC3067885 

Attenuation of innate immunity by cytomegalovirus IL-10 establishes a long-term 

'---.... e--.-1c .... 1-o..--a---.-a-p-.-1v _e _a_n iviral immunity. Proc Natl Acad Sci USA 107:22647-22652, 2010. PMCID: 
PMC3012498 

pcluded by Requester !Maternal bisphenol A
exposure impacts the fetal heart transcriptome. PLoS One 9(2):e89096, 2014. PMCID: PMC3934879 

tereological analysis of the rat and monkey 
9:3218-3239, 2011. ournal-in- ro ress 

�------------------------------------� Comparative 
pathogenesis of epidemic and enzootic Chikungunya viruses in a pregnant Rhesus macaque model. Am J 
Tro Med H 83:1249-1258, 2010. PMCID: PMC2990040 

eluded by Requester ross-species transmission of a novel adenovirus associated with a fulminant 
pneumonia outbreak in a new world monkey colony. PLoS Pathog 7:1002155, 2011. PMCID: PMC3136464 

pcluded by Requester llmmunogenicity of a vaccine formulated 
with the Chlamydia trachomatis serovar F, native major outer membrane protein in a nonhuman primate 
model. Vaccine 29:3456-3464, 2011. PMCID: PMC3084512 

f=xc 1uded by Requester I Physics in Nuclear Medicine. 4th Edition, Elsevier, Philadelphia, 
2012. 

pcluded by Requester I Increased CCL24/eotaxin-2 with postnatal 
ozone exposure in allergen-sensitized infant monkeys is not associated with recruitment of eosinophils to 

airwa mucosa. Toxicol A I Pharmacol 257:309-318, 2011. PMCID: PMC3226879 
eluded by Requester Generalized seizure activity in an adult rhesus macaque 

(Macaca mulatta) during ketamine anesthesia and urodynamic studies. Comp Med 63:445-447, 2013. 
PMCID: PMC3796756

eluded by Requester Wound 
'-----,---�---r---,-��-�--...,........,--,-,..,......--�----,-,----,--....---,--�-..----.-----r-,,.....-........ 

outcome in com at iniunes 1s assoc iate rans e 11 :281, 
2013. PMCID: PMC3827499 

eluded by Requester Cluster analysis of host ._ ___ c _y .... 
o
-.-

in_e_r _e -sp_
o

_n_s _e _s--...-0---.--10--.-e--r-e -ns_e_p _a......-o- g- e-n-s-in--....--..--...-....-..--e-x-v,-v-o-e-x-p -o -s�ure model (WEEM). BMC
Microbial. 12:79, 2012. PMCID: PMC3430575

fcluded by Requester I Behavioral inhibition in rhesus monkeys 
(Macaca mulatta) is related to the airways response, but not immune measures, commonly associated with 
asthma Pl aS Goe 8-Z1575 2013 PMGID· PMG3739724 f .... x
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_
r ________________________ __.l Enhanced viral replication and

modulated innate immune responses in infant airway epithelium following H1 N1 infection. J Viral 2014 
E ub ahead of rint 

Validation of a body condition scoring system in rhesus macaques (Macaca
.__ 

__ 
m_u .... a....,.,tt,....a,....:.,..

in....,.t -er-- -a -n ......... in-=t -ra-r -at,_e�r variability. J Am Assoc Lab Anim Sci 51 :31-36, 2012. PMCID: PMC3276963 
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eluded by Requester Costs and 
consequences o ce u ar compar men a Iza I0n an su s ra e compe 1 I0n among uman enzymes involved
in androaen and estrooen svntbesis Biol Beorod 86·1-8 2012 PMC ,1011roal-in-nroaress 

fcluded by Reque ster 
I Modulation of 

higher-primate adrenal androgen secretion with estrogen-alone or estrogen-plus-progesterone intervention. 
Menopause 33·223-228 2013 PMC •journal-in-progress 

fcl uded by Requester Biomarkers of Helicobacter pylori-associated gastric cancer. Gut 
Microbes 4:532-540, 2013. PMCID: PMC3928163 

elud ed by Requester omparative computational 
modeling of airflows and vapor dosimetry in the respiratory tracts of rat, monkey, and human. Toxicol Sci 
128:500-516, 2012. PMCID: PMC3524950

eluded by Requeste r 
eluded by Re quester MyD88 adaptor-like (Mal) functions in the epithelial barrier and 
contributes to intestinal integrity via protein kinase C. Mucosal lmmunol 7:57-67, 2014. PMC Journal-in-
Pro ress 

Evidence 
'-----,,o,......,a=-=n:--:-:

in:-:c""'r-=-ea-=-s="'e�-=p"""a=o="'g,,..,e=-=n,,.,.1c=--r-=-oo=p""'n"=n,r-..,,
1n=--rc-e,,,......-::1n"""g""'u-=a-r-::m""

1
-=-c""'ro=1 o""m=-=e- o=r-.,..,u=-n ""r-=-ea=e,.,,-T"Tn,.,....,.==:-::i--=p-=a-r.

1
-='e nts. BMC 

Microbiol 12:153, 2012. PMCID: PMC3438044 
el uded by Requester 

eluded by Requester Simvastatin inhibits smoke-induced airway epithelial injury: implications for COPD therapy.
Eur Respir J 42:350-361, 2013. PMC: Journal-in-Progress 

pc1uded by Requester I Use of specific-pathogen-free (SPF) rhesus macaques to 
better model oral pediatric cytomegalovirus infection. J Med Primatol 41 :225-229, 2012. PMCID: 
PMC336?395 

fcl uded by Requester 
I Using the nonhuman primate model of HCMV to guide vaccine development. Viruses

6:1483-1501, 2014. PMCID: PMC4014706 

ecay InetIcs in t y active antiretrovira t erapy-treate r esus macaque mo e o 
o ne :e11640, 2010. PMCID: PMC2909142 

eluded na ysIs o mu Ip y spice ranscnp s in ymp 01 issue reservoirs o r esus macaques in ec e wI 
RT-SHIV during HAART. PLoS One 9:e87914, 2014. PMCID: PMC3914874 

J=xcluded by Requester I Cognitive dysfunction after inhalation versus intravenous anesthesia in elderly 
patients. Anesthesiology 117:676-678, 2012. PMC Journal-in-progress 

§<eluded by Re quester I A recombinant 
measles virus unable to antagonize STAT1 function cannot control inflammation and is attenuated in 
rhesus monkeys. J Viral 85:348-356, 2011. PMCID: PMC3014164 

�----�����-���-�����----���-

A second chance. Setting a protective ozone 
c Journal-in-Progress 

eluded by Requester Imaging and timing 
performance of 1 cm x 1 cm position-sensitive solid-state photomultipler. J lnstrum 8:C02033, 2013. PMC 
Journal-in-progressfc luded by Requester !The role of low-density lipoprotein (LDL) and high-
density lipoprotein (HDL) in comparison with whole egg yolk for sperm cryopreservation in rhesus 
monkeys. Asian J Androl 13:459-464, 2011. PMCID: PMC3739331 

f:=xciuded by Requester I Antioxidants, oxyrase, and mitochondrial
uncoupler 2,4-dinitrophenol improved postthaw survival of rhesus monkey sperm from ejaculates with low 
cryosurvival. Fertil Steril 94:2359-2361, 2010. PMC Journal-in-progress 

t§<cluded by Requester !Animal models of working memory: A review of tasks that 
might be used in screening drug treatments for the memory impairments found in schizophrenia. 
Neuroscience and biobehavioral reviews, 37:2111-2124, 2012. PMC Journal-in-progress

eluded by Requester Mammalian oocytes are targets for 
ac I0n. epro 10 n ocnno , . PMCID: PMC2988801 

=,=x-c- l u-de _d _b _
y __ R-eq_u _e-st-er---------,I Maturation and fertilization of nonhuman primate oocytes are compromised by
oral administration of a cyclooxygenase-2 inhibitor. Fertil Steril 95:1256-1260, 2011. PMCID: PMC3053529 
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eluded by Requester 
eluded by Requester Effects of triclocarban on intact immature male rat: Augmentation of androgen 
action Beorad Sci 18·119-127 2011 PMGIP· PMG3Q31453f eluded by Requester 
Vamping: Stereology-based automated quantification of fluorescent puncta size and density. J Neurosci 
Methods 209:97-105, 2012. PMCID: PMC3402578 

Selective changes 
'----r--,-,-�-�-.---.-,---.----.--r---r---..----..-----,-....---,-----r--,--�.,.....--.,........ o ogy in mon ey pre ronta cortex corre ate wit aging-related cognitive· airment. J Neurosci 30:7507-7515 2010. PMCID: PMC2892969 

'-------.---�---.-�-.----,-,---.----' 

High-throughput, detailed, cell-specific neuroanatomy of dendritic 
spines us ing mIcroin1ectIon an confocal microscopy. Nat Protoc 6:1391-1411, 2011. PMCID: 
PMC3566769 

pcluded by Requester I Joint L 1 and total variation regularization for fluorescence 
molecular tomography. Phys Med Biol 57:1459-1476, 2012. PMCID: PMC3380088

pcluded by Requester !The early interferon alpha subtype response in infant
maca ues infected oral! with SIV. J Ac uir Immune Defic S ndr 55:14-28, 2010. PMCID: PMC2927738

eluded by Requester Host immune responses to a viral 
immune modulating protein: immunogenicity of viral interleukin-10 in rhesus cytomegalovirus-infected 
rhesus macaaues PLoS One z·e37931 2012 PMCID· PMC3360012
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_er _________________________ __,lvaccination against a virus-
encoded cytokine significantly restricts viral challenge. J Viral 87:11323-11331, 2013. PMCID: 
PMC3807330 

eluded by Requester olecular 
characterization of stool microbiota in HIV-Infected subjects by panbacterial and order-level 16S ribosomal 
DNA (rDNA) Quantification and correlations with immune activation. J Acquir Immune Defic Syndr 57:363-
370 2011. PMCID: PMC3153564 

f cluded by Requester 
exposure on nlppocampas spine
contrasting effects at different 
PMC3660149 

� 
Impact of bisphenol A

synapses and mldoraln dopamine neurons I non-human primates: 
developmental stages. Neurotoxicol 35:113-120, 2013 PMCID: 

fcluded by Requester I Characterizing spatial tuning functions of neurons in the auditory cortex of young 
and aged monkeys: A new perspective on old data. Front Aging Neurosci 4:36, 2013. PMCID: 
PMC3539457 

Damaged intestinal 
'--===:.-:-:==..-:-==r-r:::-====r7=c::::n""s,,o::-::c""a,..,

1
-=o=-n...,.

1
=-n-=p::-::a=o:c--:g:c--:e::-::n=-=-1c:::--:::sc:-:

1 m=1ac::::n,-,
1
c::::m::-::m=:-:-u=-no=e=1 c=-=-1e�ncy virus infections. 

P . , . : PMC2924359 

Reduction of collagen VII anchoring 
.___� 1

=n .... s,....,1
=n.....,,.=e....,a=ir=w=a=y-=-=a=s=e=m=e=n--=m=e=m=r=a=n=e....,z...,o'""n'""e,....o=-r-:1

=n=a,..,,n=-=r=e=s=u...,.,s=-=m=o=n=e.,..,-:!ys exposed to ho use dust mite. Am J 
Physiol Lung Cell Mol Physiol 298:L543-L547, 2010. PMCID: PMC2853345 

f=xcluded by Requester I Postnatal development of the lamina reticularis in
rimate airwa s. Anat Rec 293:947-954, 2010. PMC Journal-in-Pro ress 

Dynamic regulation of 
'-----.-,........-,,_.--.----,-,----,------.-----,-�-..--...,......--,-,---,-------,-,----.-..---.----.----' e primate en ometnum: mp IcatIons or regeneration. n ocnno ogy 153:1063-1069, 2012. 

PMCID: PMC3281546
fcluded by Requester I Genetic diversity and histo-blood 

group antigen interactions of rhesus enteric caliciviruses. J Viral 84: 8617-8625, 2010. PMCID: 

group an Igens 
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tori. Anal Chem 83:6336-6341 2011. PMCID: PMC3155641 

a oes no a ec s1m1an 1mmuno e 1c 1ency vrus mac 
replication in vaccinated or unvaccinated indian rhesus macaques following intrarectal challenge exposure. 
J Virol 85:12399-12409, 2011. PMCID: PMC3209340 

,:=xc1uded by Requester !Viral RNA levels and env variants in semen and 
tissues of mature male rhesus macaques infected with SIV by penile inoculation. PLoS One 8:e76367, 
2013. PMCID: PMC3795772 

,§<eluded by Requester 
Neutral sphingomyelinase 2: a novel target in cigarette smoke-induced apoptosis and lung injury. Am J 
Res ir Cell Mol Biol 44:350-360 2011. PMC: PMC3095936 

dult 
11 y 

salivarv cartisal in aaioa ad111ts Psvcbaoe11raeodacrioala9y 38:2127-2139, 2013. PMC Journal-in-progress 
f:xeluded by Requester J Performance and limitations of positron emission 

tomography (PET) scanners for imaging very low activity sources. Physica Medica doi:pii:S1120-

t
n Press 1797f13)QQQ51-3 2013 PMCID· PMC379582Q

§<eluded by Requester !Ranking network of a captive rhesus macaque society: 
a so histicated cor orative kin dom. PLoS One 6:17817 2011. PMCID: PMC3058001 

Multi-scale clustering by building a robust and 
'-------,-e------,----,-----,-----,,-----,-----,---=-,---=-=---' self correcting ultrametric topology on data points. PLoS One 8: e56259, 2013. PMCID: PMC3570468 
,§<eluded by Requester I Meeting report: a symposium on

the evolution of common molecular pathways underlying innate immunity. Microbes Infect 14:667-671, 
2012. PMC Journal-in-Pro ress 

'--------�--' 
ntestinal epithelial barrier disruption through altered mucosal microRNA expression in 

human immunodeficiency virus and simian immunodeficiency virus infections. J Virol 88:6268-6280, 2014. 
PMC Journal-in- ro ress 

Live
'----a......-e _n _u _a-r-e--.--r-e-n ..... 1-v-1r _u_s_1m_m_u_n-1z-a ........ 1o_n _m _o-.-u ..... a-.-e _s_1_nn- a ......... e_ 1_m_ m _u _n.,...1 y-a-n .......... 1_n.,.,.a_m_m_a....,.....10 _n _w.......,.1 e_p_r_o,....e-c ..... 1_n_g.........,...,,.. from 

vaginal SIV challenge. J Virol 86:9188-9200, 2012. PMCID: PMC3416105 

Matrix metalloproteinase-7 coordinates airway epithelial miury response and 
,....._�1�e_ r_e_n�1a�1o_n_ o�c-11_a.,......ed cells. Am J Respir Cell Mol Biol 48:390-396, 2013. PMCID: PMC3604090 

peluded by !Recent studies of iron deficiency during brain development in nonhuman primates. Biofactors
36:111-116, 2010. PMC Journal-in-Progress 

peluded by Requester jl-'renatal iron deficiency and monoamine oxidase A (MAOA) polymorphisms: 
combined risk for later cognitive performance in rhesus monkeys. Genes and Nutr 9:381, doi: 
10.1007/s12263-013-0381-3 2014. PMCID: PMC3968295 

eluded by Requester Influence of prenatal iron deficiency and MAOA genotype on response 
o soc1a c a enge in r esus mon ey infants. Genes Brain Behav 11 :278-290, 2012. PMCID: PMC3511847

f:xeluded by Requester !Binge drinking prior to pregnancy detection in a nonhuman 
primate. Behavioral evai□ation ot offspring. Alcohol Clin Exp Res 38:551-556, 2014. PMC Journal-in-

eluded by Requester 
xeluded by argeting the vaginal mucosa with human papillomavirus pseudovirion vaccines delivering 
P.ntJP.SIP.r 

s1m1an 1mmunodeficienc virus DNA. J lmmunol 188:714-723 2012. PMCID: PMC3253208 

eluded by Requester hemical characterization of oligosaccharides in the milk of six species of 
New and Old World monkeys. Glycoconj J 27:703-715, 2010. PMCID: PMC3002168 

,:=xe1uded by Requester I Latent variables affecting behavioral response to the human intruder test in 
infant rhesus macaques (Macaca mulatta). Am J Primatol 75:314-323, 2013. PMCID: PMC3581725 
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pcluded by Requester 
I R isk factors for stereotypic behavior and self-biting in rhesus 

macaques (Macaca mulatta): Animal's history, current environment, and personality. Am J Primatol 75:995-
1008, 2013. PMCID: PMC3973020 

he effects of predictability in daily husbandry routines on captive 
'---���=����a�c�a�c=a-.m=u�a=a�. �p-,-!pl Anim Behav Sci 143:117-127, 2013. PMCID: PMC3578712 

eluded by Requester Eff icacy of 3 types of forag ing 
�--e-n-nc�m_e _n_t �o_r _ r�e-s -us _m_ a_c_a_q_u _e _s�-a- c_ a_c _a _m_u�a-t-ta-. �-�-----n�1m� Sci 50 :888-894, 2011. PMCI D: 

PMC3228926 
Excluded by Requester I Assessment of the efficacy of three types of forag ing enrichment for rhesus 

maca ues Macaca mulatta. J AAALAS 50:1-7 2011. PMCID: PMC3228926 
eluded by Requester 

'-----tl::xcluded by Requester 
In vivo tracking of Th1 cells by PET reveals quantitative and temporal distribution and 

""--.....-=--,---,---,--,--' specific homing in lymphatic tissue. J Nucl Med 2014 Jan 16. [Epub ahead of print]. 
Evaluation of Clostridium difficile fecal 

�--o-a�-a -n �1 -m-1 ,.....o��e�e-c�10-n--u-n-ng_a_p_ r _o _s _p _e _c�1v _e_ c_o_m_p _a_n_so_n_o�w- o_m_olecu lar tests, the i llu m igene C. difficile
and X ert C. difficile/E i tests. J Clin Microb ial 51 :278-280, 2013. PMCID: PMC3536201 

egu at 1on an unction o ep 1t e 1a secrete 
ir Grit Care Med 188:42-50, 2013. PMCID: PMC 3735246 

eluded by Requester Synaptic characteristics of dentate 
gyrus axonal boutons and their relationships with aging, menopause, and memory in female rhesus 
monkeys. J Neurosci 31 :7737-7744, 2011. PMCID: PMC3103072 

�e_c _
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d
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ed
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R_eq
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st

_
er ______________________ �I Synaptic correlates of memory and

menopause in hippocampal dentate gyrus in rhesus monkeys. Neurobiol Aging 33:17-28, 2012. 
PM ID: PM 

Synaptic distribut ions of '-----r....,u"".""lf'"...----:ac::nc-::r-l""!'T7TT"e,.....
1
""n-==--=e...,m=-=-oc::-nre-:-,yC"'."""":Cl"".:e-::cn-r-:a=-=-e--:g:-:-y"."CCr:-:-us::--::a-:::n-::r,=-=-=-:=-r::-r,-::-:::--::=c-::--:-:-:=r::--::ac-::g'""m::-:g::-'and memory. J Neu rosci 

32:7336-7344, 2012. PMCID: PMC3391702 
fcluded by Requester !Neuronal and morphological bases of cognitive decl ine in aged rhesus

monkeys. Age 34:1051-1073, 2012. PMCID: PMC3448991 
Presynaptic mitochondr ial morphology in 

mon ey pre ron a cor ex corre a es w 1 wor mg memory an 1s improved w ith estrogen treatment. Proc 
Natl Acad Sci US A 111 :486-491 2014. PMCID: PMC3890848 

SIV replication in the infected 
�--';"Ir ::-:e::--::s::-u:-:::s-=m=a-:::'.ca;:;--:q:::-:u-:-:e::--:-::1s:-r.::1 m=1 e=-,:::-;-;-y.-i::-:::-:::=:-:::-:ir-n::-::::e-:;p::--::r-::::e�e�x 1�s .. m�g;:;-,,::nrrc;:;--:e�c:::--:o:::-:m=p-::::a::ir -;::;m�ent. Sc i Trans I Med 4: 1 36ra69, 

2012. PMCID: PMC3520607 
fcluded by Requester 1Th17 cells and regulatory T cells in elite 

control over HIV and SIV. Curr Op in HIV AIDS 6:221-227, 2011. PMCID: PMC21399494 
f=xcluded by Requester I Development of cytomegalovirus (CMV) 

immune recovery uve it is is associated w ith Th17 cell depletion and poor system ic CMV-specific T cell 
responses. Clin Infect Dis 52:409-417, 2011. PMCID: PMC3060886 

eluded by Requester onocy e ac 1va 10n y in e eron-a 1s assoc 1a e WI a1 ure o ac 1eve a sus ame 
v irologic response after treatment for hepatitis C virus infect ion. J Infect Dis 209:1602-1612, 2014. PMC 
Journal-in-Pro ress 

eluded by Requester Effects of social isolat ion on ,____--,.,TTI'<?"""""""""""",.,..,.........,...,.,.,.,....,.,,..,..,,.....,.......,...,...,...,.,..,.........,.....,...,.,...,,...,,..--c ........ ....---.:,=""77:::-"T"".,.,...,..-.,,...,...,..-."lTT'T",_ PM CID: P MC344901 7
eluded by Requester ir pollution 

�--e -xp_ o_s_u_r _e_u_r-in_g _c-ri-tic-a� t-im_e _p_e_r-io_d_s_ i_n _ g_ e_s_t _a_t 1o_n_a_n--a-lte_ r _a-ti _o_n _s_1n_ c _o _rd_________ r ibution: a 
cohort of livebirths. Environ Health 9:46, 2010. PMCID: PMC2927516 

xposure o air po u 10n in en 1ca prena a 1me w in eve s 
mmunol 22:75-84, 2011. PMC Journal-in-Pro ress 

eluded by Accelerated structural decrements in the ag ing demale rhesus macaque lung compared to males. Am 
equester 
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�-....!L..!.....!...!.i=.!....!:.!,i.!...!.ld�<.!.!.ll....!.!M�l..!...P..!..\hysiol 304:L125-L134, 2013. PMCID: PMC3543639 
'------------� 

Lactational programming? Mother's milk energy predicts infant behavior and 
temperament in rhesus macaques (Macaca mulatta). Am J Primatol 72:522-529, 2010. PMCID: 
PMC3377500

,:=xe1uded by Requester !Food in an evolutionary context: insights from mother's milk. J Sci Food Agricult 
92:2219-2223, 2012. PMCID: PMC3836823 

feluded by Requester 
I Primate milk: Proximate mechanisms and ultimate perspectives. Evol Anthropol 20:9-

23, 2011. PMC Journal-in-progress 
An official research policy statement of the American Thoracic 

'-----.-""o'""c""'1e:-r,-:-y-,,-,-u.,.,,r=-o=-pe"""a="'n:e-"1"Te=-s::-:p""'1""ra=o=-ry.,..........,,,o,.,,c""'
1e:-r,-:-y,-: -=sr-andards for quantitative assessment of lung structure. Am J 

Res ir Crit Care Med 181 :394-418 2010. PMC Journal-in-Pro ress 
'-----------------------------� 

SIV antigen immunization induces 
transient antigen-specific T cell responses and selectively activates viral replication in draining lymph 
nodes in retroviral su ressed rhesus macaques. Retrovirology 8:57, 2011. PMCID: PMC3148979

eluded by Requester A semi-automated pipeline for the segmentation of rhesus macaque 
1 ocam us: va I a 10n across a wide a e ran e. PLoS One 9:e89456 2014. PMCID: PMC3933562 

Postnatal development of the 
,_ _______________________________ ___, 

hippocampus in the Rhesus macaque (Macaca mulatta): A longitudinal magnetic resonance imaging study. 
Hi ocam us 2014 doi: 10.1002/hi o.22271 E ub ahead of rint . PMC: Journal-in-Progress 

,_ _________________________________ __, 
Bisphenol A alters early 

oogenesis in the fetal ovary of the rhesus monkey. Proc Natl Acad Sci USA 109:17525-17530, 2012. 

uded by Requester An optimized SIV DNA vaccine can serve as a boost for 
�.......-=,...........,=-=-=r-==-:-:=-=-=-=:c=-:-,a=-::p:c-::r=o =e-=-c=,o=n=-=r=o=m,....a=-r==:--=i'ose S IV mac251 cha II enge. Vaccine 30 :3202-3208, 201 2. 

�-:---:--:-:-���_,._.._,._,_,_,...,_,_,...,__,_----'--"'-.,ress 
Polymorphonuclear Leukocytes. In: Respiratory Toxicology, edited by Yost GS. New 

'------.-,-:::-0-::rr .,..,.:.,....,.-=--=-:-,-::-,:-"7'..,,...,,..,.......... 
'---�--------�---���--....-' 

Human amnesia and the medial temporal lobe illuminated 
y neuropsyc o og1ca an neuro 1sto og1ca 1ndings for patient E.P. Proc Natl Acad Sci USA 110:1953-

1962, 2013. PMCID: PMC3666743
feluded by Requester !Ontogeny of CD24 in the human kidney. Kidney 

Int 77 :1123-1131 2010. PIVIC Journal-in- ro ress 
eluded by Requester Postnatal development of the hippocampal formation: A

stereolo ical stud in maca ue monke s. J omp Neural 519:1051-1070, 2011. PMCID: PMC4021602 
eluded by Requester Hormonal and experiential predictors of infant survivorship and

maternal behavior in a monogamous primate (Ca l licebus cupreus). Am J Primatol 74:462-470, 2012. PMC 
Journal-in- ro ress

eluded by Requester Intranasal vasopressin affects pair bonding and .__ __ p_e_r-,p....--e -ra--r-g-e_ n_e_e _x _p _re_s _s_
10

_n ___ 1 n-m-a--r-e--,.,---.,.-.--------' Genes, Brain, and Behav 1 O :3 7 5-383, 2011 . 
PMCID: PMC3086990 

recom man a enua e yco ac enum u ercu os1s vaccine s rain 
1s sa e in 1mmunosuppresse s1m 1an immunodeficiency virus-infected infant macaques. Clin Vaccine 
lmmunol 19:1170-1181, 2012. PMCID: PMC3416096 

eluded by Requester Degree of Chinese ancestry affects behavioral characteristics of 
in an r esus macaques acaca mua a. J Med Primatol 42:20-27, 2013. PMCID: PMC3632404 

Species diversity and relative abundance of lactic acid bacteria in the milk of rhesus 
�--�-��a-ca_c _a _m_ u-atta). J Med Primatol 40:52-58, 2011. PMCID: PMC3697067 

l§eluded by Requester IA specific family of 
interspersed repeats (SINEs) facilitates meiotic synapsis in mammals. Mol Cytogenet 6:1. doi: 

n Press 

eluded by Requester sena processing in e 
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spatial auditory cortical pathway is degraded by natural aging. J Neurosci 30:14795-14804, 2010. PMCID: 
PMC3056545 

�f_c_1u_de_d
....,
b_y 

__ 
R

...,..
eq

..,...,
u
.-
e
=
st _er.,........,.--,--,......,.....,---�I Applications for preclinical PET/MRI. Sem Nucl Med 43:19-29, 2013. PMC

Journal-in-progress 
�,=x_c_iu_de_ d_ b_y_R_eq_ u_e _st _er ________ �!Conserved Subcortical and Divergent Cortical Expression of Proteins 

Encoded by Orthologs of the Autism Risk Gene MET. Cereb Cortex 21:1613-1626, 2011. PMCID: 
PMC3116738 

eluded Intra-amniotic I L-1 B induces fetal inflammation in rhesus monkeys and alters the regulatory T cell/lL-17" 
a ance. J lmmunol 191:1102-1109 2013. PMCID: PMC3720768 

eluded by Requester 
oxidized LDL 

ut1on o a uman monoc ona anti o y to 
in cynomolgus mon ey using 1mag1ng. PLoS One 7:e45116, 2012. PMCID: 

PMG344�451by Reques!er I Familial aggregation of 
chronic diarrhea disease (COD) in rhesus macaques (Macaca mulatta). Am J Primatol 76:262-270, 2014. 
PMCJ 1 · ourna -in-oroaress

n Press 

Excluded by Requester 
::Xcluded !Genetic characterization of specific pathogen-free rhesus macaque (Macaca mulatta) populations at 

me Galifornia National Primate Research Center CNP RC . Am J Primatol 72:587-599, 2010. PMCID: 
PMC2941796

n Press 

n Press 

Excluded by Requester 
I Enhancing genotyping of MAOA-LPR and 5-

H 1 1 -Lt'ti in rnesus macaaues uwacaca mwarra1. J iv1ea t'nmatol 41 :407-411, 2012. PMCID: PMC3492537 
pcluded by Requester I Efficacy of antibiotic-impregnated 

polymethylmethacrylate beads in a rhesus macaque (Macaca mulatta) with osteomyelitis. Comp Med 62: 
311-315 2012 PMGID· PMC3415374

f cluded by Requester 
Pharmacokinetics of oxymorphone in titi monkeys ( Callicebus spp.) and rhesus macaques (Macaca

1agnos 1c 

.__ ________________________________ _, Epigenetic regulation of
serotonin transporter expression and behavior in infant rhesus macaques. Genes, Brain Behav 9:575-582,
2010. PMCID: PMC2921011 

elude d by Requester Serotonin pathway gene-
gene an gene-environment interactions 1n luence e av1ora stress response in infant rhesus macaques. 
Dev Psychopathol 22:35-44, 2010. PMCID: PMC3170845 

fcluded by Requester I Loss of fertilization potential of dessicated rhesus macaque 
spermatozoa following prolonged storage. Cryobiology 62:161-166, 2011. PMC Journal-in-progress 

pcluded by Requester I Multiplexed measurements of 
1mmunomodulator levels in peripheral blood of healthy subjects: Effects ot analytical variables based on 
anticoagulants, age, and gender. Cytometry B Clin Cytom 2014 Feb 26. doi: 10.1002/cyto.b.21147 [E-pub 
ahead of oriotJ

f=xclude d by Requester 
Assessment of luteal function in the vervet monkey as a means to develop a model for obesity-related 
reproductive phenotype. Syst Biol Reprod Med 59:74-81, 2013. PMC Journal-in-progress 
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eluded by Requester 

eluded by Requester Increased density of intraepithelial mast cells 
in patients with exercise-induced bronchoconstriction regulated through epithelially derived thymic stromal 
lymphopoietin and IL-33. J Allergy Clin lmmunol 133:1448-1455, 2014. PMCID: PMC4004718 

f=xcluded by Requester I Metastatic hepatocellular carcinoma in a juvenile rhesus 
maca ue Macaca mulatta. Com Med 65:448-453, 2013. PMCID: PMC3796757 

'-----------------------------------' 
Increased lymphatic 

vessel length is associated with the fibroblast reticulum and disease severity in usual interstitial pneumonia 
and nons ecific interstitial neumonia. Chest 142:1569-1576 2012. PMCID: PMC3515029 

eluded by Dehydropiandrosterone sulfate levels in women following bilateral salpingo-oophorectomy. 
Meoooa11se 18·494-498 2011 PMC lrn 1rnal-in-progress 

fcluded by Requester [Adrenal androgens during the menopausal transition. Ob/Gyn Clin 
North Am 38:467-475 2012. PMCID: PMC3185242· nal interactions during the menopausal transition. 

ress 
Androstenediol 

'----------------------------------��----

comp I em en ts estradiol during the menopausal transition. Menopause 19:657-663, 2012. PMCID: 
PMC3366061 

f?eluded by Requester I Plasma omega 3 
polyunsaturated fatty acid status and monounsaturated fatty acids are altered by chronic social stress and 
predict endocrine responses to acute stress in titi monkeys. Prostaglandins Leukot Essent Fatty Acids 
84:71-78 2011. PMC Journal-in- ro ress 

Clonal analysis and hierarchy of human bone marrow �---�--r--:------r---......,....---.r------,...-r-m-a_,,.tol 38 :46-54, 2010. PMC ID: PMC2807618
'------�---------����--..,.... 

Disruption of tracheobronchial airway growth following 
postnatal exposure to ozone and ultrafine particles. lnhal Toxicol 23:520-531, 2011. PMC Journal-in-
Pro ress 

eluded by Requester ma partIc es Isrupt postnata airway eve opment. ysI0 109:111 , 201 o.
PMC Journal-in-Pro ress 

eluded by Requester Extensive effects of in vitro
....._ 

_
_ o_o_c_y�e - m-a�u -r-a�1 -on_ o_n�r _e_s_u _s _m_ o_ n_e_y _c _u _m_u�u_ s_ c_ e�-ra_n_s_c_n_p_o_m_ e  __ �--- Physiol Endocrinol Metab
301:E196-209, 2011. PMCID: PMC3129840 

equencing the transcriptome of milk production: 
tissue. BMC Genomics 14:872, 2013. PMCID: PMC3871720 

�-----�-------------� 

eluded by Requester Meningoencephalitis due to Listeria monocytogenes in a 
pregnant rhesus macaque (Macaca mulatta). J Comp Med 62:443-447, 2012. PMCID: PMC3472610 

peluded by Requester !Reference intervals for preprandial and postprandial
serum bile acid in adult rhesus macaques (Macaca mulatta). J Am Assoc Lab Anim Sci 52:444-447, 2013. 
PMCID: PMC3725928 

�elude_d by !Simian retroviruses: infection and disease--implications for immunotoxicology research in
rimates. J lmmunotoxicol 7:93-101 2010. PMC Journal-in-Pro ress 

e gu mucosa vIra reservoir in -In ec e pa Ien s Is no e maier 
Ia following interruption of highly active antiretroviral therapy. J Virol 

12 2 

.__ ____________________ _.Role of fecal Clostridium difficile load in discrepancies 
between toxin tests and PCR: is quantitation the next step in C. difficile testing? Eur J Clin Microbial Infect 
Dis 31:3295-3299 2012. PMCID: PMC3753214 

feluded by Requester 
: 

Jx-ray luminescence optical tomography imaging: experimental studies. 
Optics Letters 38:2339-2341, 2013. PMC Journal-in-progress 

!'½eluded by Requester !Simultaneous PET and multispectral 3-dimensional fluorescence
optical tomography imaging system. J Nucl Med 52:1268-1275, 2011. PMC Journal-in-progress 
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pcluded by Requester
I .... L __________________________ ___.Simultaneous detection of antibodies to

five simian viruses in nonhuman primates using recombinant viral protein based multiplex microbead 
immunoassa s. J Viral Methods 178:143-152 2011. PMCID: PMC3213204 

eluded by Requester Design and analysis of rhesus 
cy omega ovirus - mu an s as a mo e or nave vaccines aga1ns uman cytomegalovirus. PLoS One 
6:e28127 2011. PMCID: PMC3221699 

ill asthmatic-from ICU to 

ereo og1ca ana ys1s o ac ena oa an ung es1ons 1n non uman pnma es r esus macaques 
experimentally infected with Mycobacterium tuberculosis. Am J Physiol Lung Cell Mol Physiol 301 :L731-
I 738 2011 PMCID· PMC3213984 

fcluded by Requester �1Vmac251 is inefficiently
transmitted to rhesus macaques by penile inoculation with a single SIVenv variant found in ramp-up phase 

lasma. AIDS Res Hum Retroviruses 27:1259-1269 2011. PMCID: PMC3227244 
----------------------� ocial and nonsocial content differentially modulates 

visual attention and autonomic arousal in rhesus macaques. PLoS One 6:26598, 2011. PMCID: 
PMC3202553 

.... �_c_
iu
_
de

_
d
_
b
_
y
_
R

_
eq

_
u

_
es

_
t

_
er ________________ _,I Selective changes in foraging behavior following

bilateral neurotoxic amygdala lesions in rhesus monkeys. Behav Neurosci 124:761-772, 2010. PMCID: 
PMC3034241 

Eye-tracking with nonhuman primates is now more accessible than ever before. �-�C"""T"lrr===c:cr-.,.,...,..,...,.,,...,....,...,... · MC3084536
�-----------------�How can social network analysis contribute to social behavior 
=---"-"'-"'.>.<.!d.!-"'-'-'-.............,....,,.."-'-"'-'"--"'-'.........,.,,,""-"'-L..a....!""""-"'-'-1 .,_,A,_._ni,.._,_m..,_B=h.....,.._._v_,.,_,."-i ..,_,1 """""'-: 1-'-"'-"2

...,
-1 61 , 2012. PMC ID: PM C3357203 

�-----------------------�Object discrimination and reversal learning in 
infant and juvenile non-human 
PMC Journal-in-Progress 

primates in a non-clinical laboratory. J Med Primatol 42:147-157, 2013. 

�f_c_lu_de_ d_ b_ y_R_eq_u_e _st _er __________________________________ �I Re-
evaluation of the coding potential and proteomic analysis of the BAG derived Rhesus cytomegalovirus 

r in 8-1. Viral 8 :8 
The innate immune 

�-------,.-=-,=-,--,----....,...,....�---,----,-----,-----,----,---,----,------,--� response to LPS in airway epithelium is dependent upon chronological age and antecedent exposures. Am 
J Res ir Cell Mol Biol 49:710-720 2013. PMC: PMCID3931090 

eluded by Requester ostnata ep1so 1c ozone resu ts in persistent attenuation o pu monary 
and peripheral blood responses to LPS challenge. Am J Physiol Lung Cell Mol Physiol 300:L462-L471, 

Acute and chronic stress increase 
�-................. ......,..-------,----,,----,--,------,---......,..-...-------,---,---' concentrations ocnnology 35:1055-1062, 2010. PMCID: 

PMC2894999 
eluded by Requester 

----1�_c _iu _de-'-d _b_y __ __. ar 1a e 1cacy o a vaccine regimen aga1ns ora c a enge 1n in an 
rnacarn 1es Vaccine 29· 3124-3137, 2011. PMCID: PMC3078946. 

�f_
c_iu_de_ d

�
b

-
y
�
R-eq

�
u_e _st _er--�-��he gastric microbial community, Helicobacter pylori colonization, and disease. Gut

Microbes 2014 [Epub ahead of print]. 
�eluded by Requester I The impact of 

Helicobacter pylori infection on the gastric microbiota of the rhesus macaque. PLoS One 8:e76375, 2013. 

1---------------1Basic emotions: A Reconstruction. Emotion Review 4:238-244, 2012. eluded by Requester 
.__��--���-�---.__,I 

Basic emotions: A Rejoinder. Emotion Review 4:251-252, 2012 . 
, , ntts L, Mcchesney MB, and Miller CJ. Exogenous IFN-alpha administration 

reduces influenza A virus replication in the lower respiratory tract of rhesus macaques. PLoS One 
6:e29255, 2011. PMCID: PMC3248419 
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icluded by Requester 
I .__ __________ �Antioxidant treatment in the absence of exogenous lipids and proteins protects

rhesus macaque sperm from cryopreservation-induced cell membrane damage. Theriogenology 76:168-
176 2011 PMCID· PMC31 D9175 

fcluded by RequeSter 
I New directions for HIV vaccine development from animal models. Curr Opin 

HIV AIDS 8·376-381 2013 PMC .Jomoal-io-Proaress f eluded by Requester I Menopausal transition stage-spec ific 
�-c-h _a _n _ e_ s-in- c- ir_c _u _la-t i _n _a _d -re_n _a _l -an_ d_r _o _ e_ n_s_._M_ e_n_o_a _u -se-19_ : _6 _5 -8-- 6-6-3�2012. PMC ID: PMC3366025

Network stability Is a balancing act of personality, power, and conflict dynamics in rhesus macaque 

Prediction of lung function response for 
�- p- o_ p_ u""Ta...,t,....1o_n_s_ e_x_p_o _s _e........,.------,......--e- r-a -ng_ e_o-.--oz_ o_ n_ e_ c_ o_ n__,,.,.,.....--...,........,---.-____.oxico I 24 :61 9-633, 201 2. PMC Journal-in-

Proaress 
�p_c _iu _de _d _b _y _Re_q _ue_s _te _r ---�!Towards improved animal models for evaluating social cognition and its disruption in

schizophrenia: The CNTRICS initiative. Neurosc Biobehav Rev 37:2166-2180, 2013. PMC Journal-in-

eluded by Requester IL-7 production in murine lymphatic endothelial cells and induction in the setting of 
oerioberal lvmohooenia lot lmmunol 25'471-483 2013 PMc19: PMC3720065

rcluded by Requester _Field and laboratory methods in human milk 
r r h. Am rn I- in- r r 

eluded by Requester 
mo ecu ar signatures o neurogenes 1s in t e 1ppocampa su granu ar zone o ro ents and 
Development 140:4633-4644, 2013. PMCID: PMC3817946 

!§:eluded by Requester IOxytocin and vasopressin in 
children and adolescents with autism spectrum disorders: Sex differences and associations with 
sym toms. Autism Res 6:91-102, 2013. PMCID: PMC3657571 

uman- 1recte contra-aggression training using pos1t1ve rein orcement wit sing e an 
u 1 1 rs for indoor-housed rhesus macaques. Appl An im Behav Sci 132:178-186, 2011. PMCID: 

PMC3084485 

fxcluded by Requester 
I in vivo Cerenkov luminescence imaging: A new tool

for molecular imaging. Phil Trans R Soc A 369:4605-4619, 2011. PMCID: PMC3263789 
fcluded by Requester !Effects of simian betaretrovirus serotype 1 (SRV1) infection on 

the dlfferent1at1on of hematopo1et1c progenitor cells (CD34+) derived from bone marrow of rhesus 
maca ues Macaca mulatta. Com Med 62:61-68 2012. PMCID: PMC3276394 

eluded by Requester The mucosal inflammatory response to non-typhoidal Salmonella in the 
intestine is blunted by IL-10 during concurrent malaria parasite infection. Mucosal lmmunol 2014 [Epub 

Persistence of serotonerg ic enhancement of 
�--=a"-

1rw=ay:-:-:-re:::-'.s=-=p::-::o=-=n:-::s:-::e-=
1

-=n--:a=-=m:-::o=r-=-r-::i==-==-=-::==----x-=--.-r,-::e::-::s�p ir Cell Mo I Biol Jan 31 [Epub ahead of print] 
2014 

�f_c
_
iu

_
de

_
d
_
b

_
y

_
R
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eq_u

_
e

_
st _er ________ � Lif h margins: modulation of attachment proteins in Helicobacter

i:::-7"'"-f'"f-:-"'/
"'-:!
n

::-
�""""">-:'M'-"-'-'-"i '-'-"'-""""""'-"'-'--'-'=-.,._.__,"""'-'__,_,__'-'-'-'..,,._,_,"'-'-'_,_.,,.,.,3225796 

.__ __________________ __.Environmental determinants of transformation efficiency in 
Helicobacter tori. J Bacterial. 196:337-44, 2014 

eluded by Requester Dehydroepiandrosterone sulfate levels reflect 
en ogenous u e1nizing ormone pro uc 10n an response to human chorionic gonadotropin challenge in 
older female maca ue Macaca fascicularis). Menopause 20:329-335, 2013. PMCID: PMC3546135 

eluded by Requester A comparative analysis of the dendritic organization of principal neurons in the 
a era an cen ra nuc e1 of the rhesus macaque and rat amygdala. J Comp Neural 522:689-712, 2013. 
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PMG ,lrn1ral-in-progress 
!;i�I.��:.��Y A mechanism emerges for the critical period hypothesis for estrogen treatment. Proc Natl Acad

Sci USA 108:14375-14376, 2011. PMCID: PMC3167531 
pcluded by Requester �he ageing cortical synapse: hallmarks and implications for cognitive decline. Nat 

Rev Neurosci 13:240-250, 2012. PMCID: PMC3592200 
,§eluded by Requester I Essential role of ubiquitin C-

terminal hydrolases UCHL 1 and UCHL3 in mammalian oocyte maturation. J Cell Physiol 227:2022-2029,
2012. PMC Journal-in- ro ress

eluded by Requester ntological aspects of pluripotency and sternness 
genes in e r esus mon ey an uman. ene xpr a erns 11 :285-298, 2011. PMC Journal-in-progress 

J=xeluded by Requester I Inflammation, immunity, and vaccine development for Helicobacter pylori.

Helicobacter 16:26-32, 2011. PMC Journal-in-Pro ress 
Preparatory effects of distractor 

....._
_

�=r:-:e:-::s�s�10:-::n:"'.'":-=e�v�1 r.:e:-::n:-::c�e--r::-:ro=-:m::::--:-v�1s:-:-u�a:-r-::c�o".::lr �e':"'.'x-. nr-::-r<�="7"""."l.,...,..'""'�=,......Tff"� I D: PM C3229494 
Postnatal exposure history �--�----��------------�----............. ol Biol 47:815-823, 2012.

Ozone exposure alters serotonin and 
....._ 

__ 
s _e _ro_,,t-on_,1

_n_r _e-ce_p_,t _o _r_e _xp_ r_e_s_s 1
.-o_n_,,

1_n_,,,t.-e--.-e-ve-.-o-p.-1n-g-.-un_ g ____ o_ x..,....1col Sci 134:168-179, 2013. PMC: 
PMCID3693130 

xeluded by Requester 
presenting ce s to commensa 

in ectIon en e 
oS One 8:e72789, 2013. responsiveness o antigen 

PMCID: PMC3758347 
.... f_e_

1u
_
d_ed_b_y_

R
_
eq

_
u_e _

st
_
er _________________ .... l Decellularized rhesus monkey kidney as a three-

dimensional scaffold for renal tissue engineering. Tissue Eng Part A 16:2207-2216, 2010. PMCID: 
PMC2947947 

feluded by Requester !Renal tissue engineering with decellularized rhesus
monke s: A e-related differences. Tissue En Part A 17:2891-2901, 2011. PMCID: PMC3226054 

eluded by Requester Tissue specificity of decellularized rhesus monkey
kidney and lung scaffolds. PLoS One 8:e64134, 2013. PMCID: PMC3661477 

eluded by Requester 
elude_d by Quantitative, simultaneous PET/MR for intra-tumoral imaging with a MR-compatible PET 

scanner. J Nucl Med 53:1102-1109 2012. PMCID: PMC3552656 

aterna autoantI o Ies are associate wit a norma rain en argement in a su group o
autism s ectrum disorder. Brain Behav lmmun 30:61-65 2013. PMCID: PMC3641177 

rain en argement Is associate wit regression in presc oo -age oys wit autism spectrum
disorders. Proc Natl Acad Sci U S A  108:20195-20200, 2011. PMCID: PMC3250128 

f=xeluded by Requester I Increased rate of 
amygdala growth in children aged 2 to 4 years with autism spectrum disorders: A longitudinal study. Arch
Gen Psych 69:53-61, 2012. PMCID: PMC3632313 

.__ ________________________________ ___. Animal models of
neurologic disorders: A nonhuman primate model of spinal cord injury. Neurotherapeutics 9:380-392, 2012.
PMCID: PMC3337011 

Leluded by Requester 

Methods for functional assessment after C7 spinal cord hemisection in the rhesus monkey. Neurorehabil 
Neural Repair 26:556-569, 2012. PMCID: PMC3468651 
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t=xcluded by Requester 
I �! _________________________________ �Predictors of matrilineal 

overthrows in large captive breeding groups of rhesus macaques (Macaca mulatta). J Am Assoc Lab Anim 

linically relevant hormone treatments fail to induce spinogenesis in prefrontal cortex of aged 
female rhesus monkeys. J Neurosci 32:11700-11705, 2012. PMCID: PMC3657730 

a ura y occurring in ec ions in non- uman pnma es an 1mmuno ox1c1 y 
im lications: discussion sessions. J lmmunotoxicol 7:138-146 2010. PMC Journal-in-Pro ress 

,...._ ______________________________________ _. Metabolomic 
phenotyping validates the infant rhesus monkey as a model of human infant metabolism. J Pediatr 
Gastroenterol Nutr 56:355-363, 2012. PMC Journal-in- ro ress 

ded by Requester Serum glycan signatures of 
astric cancer. Cancer Prev Res Phila 7:226-235, 2014. PMCID: PMC3946197

eluded by Requester Thyroidal radioactive iodide uptake in the lactating rhesus 
monkey. J Lab Anim 44:155-158, 2010. PMC Journal-in-progress 

eluded by Requester 
eluded by Requester enet1c in uences on 1ppocampa vo ume I er as a unction o 
es os erone eve in m1 e 59:1123-1131, 2012. PMCID: PMC3230702 

eluded by Requester env1ronmen a in uences 0 
intra-individual variation in testosterone levels in middle-aged men. Psychoneuroendocrinology 38:2163-

eluded by Requester ap1 nv-spec1 1c mucosa an serum an I o y in uc ,on augmen s 
cellular immunity in protecting immunized, elite-controller macaques against high dose heterologous SIV 
challeoae. Virol 411:87-102. 2011. PMCID: PMC3039060 

pe1uded by Requester J Maturation of the hippocampal formation and amygdala
in Macaca mulatta: A volumetric magnetic resonance imaging study. Hippocampus 20:922-935, 2010. 
PMCID: PMC2891665 

for a simultaneous PET/MRI 

.__ ______________________ __,Why primate models matter. Am J Primatol 
2014 doi: 10.1002/a· .22281. E ub ahead of rint

eluded by Requester 
eluded by Requester An official American Thoracic Society 

workshop report: Climate change and human health. Proc Am Thorac Soc 9:3-8, 2012. PMC Journal-in
Pro ress 

Lung effects of inhaled corticosteroids in a rhesus monkey model of childhood asthma. Clin 
___ .........._:1104-1118, 2012. PMCID: PMC3913647

eluded by Requester Outcomes in patients tested for 
Clostridium difficile toxins. Dia n Microbiol Infect Dis 74:369-373, 2012. PMCID: PMC3496840 

eluded by Requester Nosocomial diarrhea: evaluation and treatment of causes other than
Clostridium difficile. Clin Infect Dis 55:982-989, 2012. PMCID: PMC365752 

Progress Report Publications List Page 244
Obtained by Rise for Animals. 

Uploaded to Animal Research Laboratory Overview (ARLO) on 09/19/2020



Con tac t PD/Pl: Lewin , Harris, A 

!=><eluded by Requester 
I ._I __________________________________ ____. . Optimal whole-

body PET scanner configurations for different volumes of LSO scintillator: a simulation study. Phys Med 
Biol 57:4077-4094, 2012. PMCID: PMC3786676 

pcluded by Requester I A simple multiplex polymerase chain reaction to
determine ABO blood types of rhesus macaques (Macaca mulatta). Tissue Antigens 77:584-588, 2011. 
PMC , 1011roal-io-Prnaress rcluded by Requester Molecular 
ABO phenotyping in cynomolgus macaques using real-time quantitative PCR. Tissue Antigens 80:363-367, 
2012. PMCID: PMC3470802 

fcluded by Requester I Myeloid dendritic cells isolated from tissues 
of SIV-infected rhesus macaques promote the induction of regulatory T cells. AIDS 26:263-273, 2012. 
PMCID: PMC3666583 

fcluded by Requester I Ultra staging to unmask the prescribing of adjuvant therapy in 
cancer patients: The future opportunity to image micrometastases using total-body 18F-FDG PET 
scao□i□a ,I N11cl Med 55·696-697 2D14 PMC ,I011r□al-io-nrawess rcluded by RequeSter jEGF-like ligands mediate progesterone's anti-
apoptotic action on macaque granulosa cells. Biol Reprod 88:18, 2013. doi: 10.1095/biolreprod.112.103002 
PMC Journal-in-progress 

rcluded by RequeSter I hCG-induced down-regulation of PPARy and liver X
receptors promotes periovulatory progesterone synthesis by macaque granulosa cells. Endocrinology 
151 ·5�65-

�:
72 :01

: PM�I�· P:�2:�9:85fcluded by Re�ueste! � � !Experimental assessment of resolution improvement of a
zoom-in P . P ys ed 10 56: 6 - 7 , 2011. PMC Journal-in-progress 

ow ose peni e 
SIVmac251 exposure of rhesus macaques infected with adenovirus 5 then immunized with a replication 
defective Ad5-based SIV gag/pol/net vaccine recapitulates the results of the Phase llb Step trial of a similar 

. . 

'----�-------��----�--����� .... 
Presence of a pair-mate regulates the 

ysI0 ogIca e ects o opI0I manipu atIon in t e monogamous titi monkey ( Callicebus
euroendocrinolo 38:2448-2461, 2013. PMCID: PMC3812423 

ifferences in titi monkey ( Callicebus cupreus) social 
bonds affect arousal, affiliation, and response to reward. Am J Primatol 74:758-769, 2012. PMC Journal-in-
oroaress f cluded by Requester
Plasma antibody profiles 
Journal-in-Progress 

in non-human primate tuberculosis. J Med Primatol 43:59-71, 2014. PMCID: 
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______________________ __,! Exploratory study on plasma
immunomodulator and antibody profiles in tuberculosis patients. Clin Vaccine lmmunol 20:1283-1290, 
2013. PMCID: PMC3754529 

rcluded by Requester ppatial and temporal processing of single auditory cortical 
neurons and populations of neurons in the macaque monkey. Hear Res 271:115-122, 2011. PMCID: 
PMC2941552 

pcluded by Requester !Early social experience affects behavioral and
physiological responsiveness to stressful conditions in infant rhesus macaques (Macaca mulatta). Am J 
Primatol 73:692-701, 2011. PMCID: PMC3100413 

fcluded by Requester f.pplication of silicon photomultipliers to positron emission tomography. Ann Biomed 
Ena 39:1358-1377, 2011. PMCID: PMC3069330 

fcluded by Requester !Simulation of light transport in scintillators based on 3D characterization of crystal
surfaces. Phys Med Biol 58:2185-2198, 2013. PMCID: PMC3651918 

,gxc1uded by Requester I Pulse shape discrimination and classification methods for 
continuous depth-of-interaction encoding PET detectors. Phys Med Biol 57:6571-6585, 2012. PMCID: 

Predicting the timing properties of phosphor
�--=c=o-=a=e=-=-s-=-c=1=n ..,.,1 =a=o=r=s....,u""'s=m=g=---ir=e�..,....,,=-r.-::,,,,.....===-=-==r-=s=1 m"'"'u,.,...,,.ar.1on. Phys Med Biol 59 :2023-2039, 201 4. PM C 

Journal-in-progress 
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eluded by Requester 
Expression 

�--e-v -e-s-o�-c-a_n_
1 
-a�e _g_e_n_e_s _

1
_n _u_n _g-

1s_s _u _e _ o_v_ a_ c_c_
1n- a�e �-���---c -y _n _o _m_o�g- u_ s_m_a_c_a�ques. J Med 

Primatol 42:161-164 2013. PMC Journal-in-Pro ress 
eluded by Requester 
eluded by Requester Extensive spontaneous plasticity 

of corticospinal projections after primate spinal cord injury. Nat Neurosci 13:1505-1510, 2010. PMCID: 

eluded by Requester An empirical comparison of short tandem repeats (STRs) and single nucleotide 
polymorphisms (SNPs) for relatedness estimation in chinese rhesus macaques (Macaca mulatta). Am J 
Primatol 76:313-324, 2014. PMC Journal-in-Progress 

pcluded by Requester !Brief Report: Antibodies reacting to brain tissue in 
Basque spanish children with autism spectrum disorder and their mothers. J Autism Dev Disord 2013 Sep 
11 E ub ahead of rint . PMCID: PMC3980136 

�---------------------� Detection of plasma autoantibodies to brain tissue in
young children with and without autism spectrum disorders. Brain Behav lmmun 25:1123-1135, 2011.
PMCID: PMC3313674 

fctuded by Requester 
I Investigation of tularemia 

outbreak after natural infection of outdoor-housed rhesus macaques (Macaca mulatta) with Francisella 
tiilarensjs Comp Med 63·183-190, 2013. PMCID: PMC3625059 

fcluded byRequester llmpact of aging brain circuits on cognition. Eur J Neurosci 37:1903-1915, 2013.
PMCID: PMC3694726 

eluded by Requester Sex differences matter in the gut: effect on mucosa! 
immune activation and inflammation. Biol Sex Differ 4:10, 2013. PMCID: PMC3652739 

ps ein- arr virus rep 1ca 10n in e o ce pro I era 10n 1n in ame areas o co on1c mucosa o pa 1en s 
with inflammatory bowel disease. J Clin Viral 50:31-36, 2011. PMCID: PMC3052968 

f=x eluded by Requester 
Enteric pathology and Salmonella-induced cell death in healthy and SIV-infected rhesus macaques. Vet 
Pathol 48·933-41 2011 PMC JournaHo-Proaress 

f<ciuded by Requester !Modelling of individual subject ozone exposure
res onse kinetics. Inhalation toxicology 24:401-415, 2012. PMC Journal-in-Progress 

eluded by Requester Vagal afferents contribute to exacerbated airway responses following ozone
and allergen c allenge. Respir Physiol Neurobiol 181: 277-285, 2012. PMCID: PMC3366056 

pc 1uded by Requester !Non-cigarette tobacco and the lung. Clinic Rev Allerg lmmunolc 46:34-
53 2014. PMC Journal-in-Pro ress 

eluded by Requester 
A�

1
.��:.��Y Memory CD4+ T lymphocytes in the gastrointestinal tract are a major source of cell-associated simian 

immunodeficiency virus in chronic nonpathogenic infection of African green monkeys. J Viral 86:11380-
11385, 2012. PMCID: PMC3457182 

J=xcluded by Requester I A flexible, 
open, decentralized system for digital pathology networks. Studies in health technology and informatics 

eluded by Requester Randomized pilot trial of a synbiotic dietary supplement in
chronic HIV-1 infection. BMC Com lement Altern Med 12:84 2012. PMCID: PMC3414771 

eluded by Requester House-dust mite allergen
and ozone exposure decreases histamine H3 receptors in the brainstem respiratory nuclei. Toxicol Appl
Pbarmacol 24Z·2Q4-21 a 201 Q PMCID· PMC206QQ21 I fcluded by Requester Distinct tachykinin NK1 receptor function in primate 
nucleus tractus solitarius neurons is dysregulated after secondhand tobacco smoke exposure. Br J 
Ph rm I 1 :7 2-7 1 2 11. PM ID: PM 111 
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alters nucleus tractus solitarius neurons at two different ages in developing non-human primates. Toxicol 
A I Pharmacol 242:199-208 2010. PMC Journal-in-Pro ress 

eluded by Requester Dysregulation of anti-inflammatory annexin A 1 expression in progressive Crohns 
disease. PLoS One 8:e76969, 2013. PMCID: PMC3794972 

eluded by Requester 
rac s o owing neuro oxIc Ippocampa esIons in macaque man 
Hippocampus 20:906-910, 2010. PMCID: PMC2888866 

pcluded by Requester 
Volumetric correlates of spatiotemporal working and recognition memory 
monke s. Cereb Cortex 21 :1559-1573 2011. PMCID: PMC3116736 

Alterations of white matter 
usion tensor imaging study. 

impairment in aged rhesus 

anges In t e requency an m vivo vesse - arming a 1 Ity o r esus mon ey cIrcu atIng 
endothelial colony-forming cells across the lifespan (birth to aged). Pediatr Res 71:156-161, 2012. PMCID: 
PMC3358134 

ar y rain en argemen an e eva e ex ra-axIa uI in in an s w o eve op au ism spec rum 
rain: a journal of neurology 136:2825-2835, 2013. PMCID: PMC3754460 

pcluded by Requester !Using markov chain monte carlo (MCMC) to visualize and test 
the linearity assumption of the Bradley-Terry class of models. Anim Behav 84:1523-1531, 2012. PMCID: 
PMC3775275 

._p_e_lu_de_ d_b=
y_R_eq_u_e _st _er _______ --,--,---,----,-------,-------,-.,..,....,.--....,...,...---,-------'I Brief Report 

Symptom onset patterns and functional outcomes in young children with autism spectrum disorders. J 
Autism Dev Disord 41 :1727-1732, 2011. PMCID: PMC3265105

._p_e_iu_de_ d_b_y_R_eq_u_e _st _er ________________________ �I A pathophysiological framework of 
hippocampal dysfunction in ageing and disease. Nat Rev Neurosci 12:585-601, 2011. PMCID: 
PMC3312472 

Inflammation anergy in human intestinal macrophages Is due to Smad
.__..�--�--e-x-p-re_s

_
s-10

_
n_a_.nd NF-KB inactivation. J Biol Chem 285:19593-19604, 2010. PMCID: 

eluded by Optimizing the transduction efficiency of capsid-modified AAV6 serotype vectors in primaryP.rnJP.S!P.r opoietic stem cells in vitro and in a xenograft mouse model in vivo. Cytotherapy 15:986-998, 
2013. PMCID: PMC3711144 

Serotonin transporter genotype modulates 
'---��-----,-��----,---�--,-��-----�--�---' axis output unng stress: e ect o stress, asone test and ACTH challenge. Transl Dev 

Psych 1 :21130, 2013. PMC Journal-in-progress
,=xe1uded by Requester lln captive rhesus macaques, cervicovaginal 

inflammation is common but not associated with the stable polymicrobial microbiome. PLoS One 7:e52992, 
2012. PMCID: PMC3532444

peluded by Requester l Evidence for differential
a1ternat1ve splicing 1n rnooa ot young ooys wItn autism spectrum a1soraers. 1V10I Aufism 4:30, 2013. PMCID: 
PMC3846739 

eluded by Requester 
-:,I_u�:.�?Y Anti-non-Gal-specific combination treatment with an anti-idiotypic Ab and an inhibitory small 

molecule mitigates the xenoantibody response. Xenotransplantation 2014 Mar 17 doi: 10.1111/xen.12096 
[Epub ahead of print]. 

pcluded by Requester I Rhesus

monkeys and baboons develop clotting FVIII inhibitors in response to porcine endothelial cells or islets. 
Xenotrans lantation 2014 E ub ahead of rint .

eluded by Requester 

ge-related changes in the 
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mesial temporal lobe: the parahippocampal white matter region. Neurobiol Aging 33:1168-1176, 2012.
PMCID· PMC31583DD fcluded by Requester lcolocalization of 
hyperpolarization-activated, cyclic nucleotide-gated channel subunits in rat retinal ganglion cells. J Comp 

Cortisol concentrations in the milk of rhesus monkey 
�--�-----����-�-------mot ers are associate wit con I ent temperament in sons, but not daughters. Dev Psychobiol 53:96-104, 

2011. PMCID: PMC3188439 
eluded by Requester Similarity in temperament between mother and offspring rhesus 

differences and the role of monoamine oxidase-a and serotonin transporter promoter 
�--=.;...&..;..;.=-a.,:;..;....;.;.;::;..;..;..;.....:i.e=n.;.;:o�t u::;..;:;e

..;:;.;
s. Dev Psychobiol 53:549-563, 2011. PMCID: PMC3162344 

'-----------� 
Cooling rate affects rhesus monkey sperm survival. J Med Primatol 41 :278-283,

2012. PMC Journal-in-progress 
,§<eluded by Requester !Validation of a body condition scoring system in rhesus macaques

(Macaca mulatta): assessment of body composition by using dual-energy X-ray absorptiometry. JAALAS
51: 88-93 2012. PMCID: PMC3276972 

Airway epithelial wounds in 
'---::"C"=,.,..,,.... ........ =,.,.,e::-:y..,.......,,g::-,:e:-::n'""e""ra=e....,..,

10e--::n,..,.
1c=--:c,..,.u'""r.,,..,ree--::n::-r::-s --rr::-=-r---=-:--:-:-==--:�...--:====-=,-r,,,.......,,pe--::r'"='o-=m�ote healing. J Appl Physiol 

111:1031-1041, 2011. PMCID: PMC3774198 
f eluded by Requester 

Reproductive hormones and obesity: 9 years of observation from the Study of Women's Health Across the
Nation. Am J E idemiol 171 :1203-1213 2010. PMCID: PMC2915490 

eluded by Requester Conserved 
ranscnp 1ona uni organiza 10n o e cag pa ogenic 1 y 1s an among ac er py on s rains. Front 

Cell Infect Microbiol 2:46, 2012. PMCID: PMC3417554 
feluded by Requester IL-17 and gammadelta T-lymphocytes play a 

critical role in innate immunity against Nocardia asteroides GUH-2. Microbes Infect 14:1133-1143, 2012. 
PMCID· PMC3483469 feluded by Requester 

I lntracranial meningioma with ophthalmoplegia in a rhesus macaque (Macaca
mulatta). J Comp Med 62:439-442, 2012. PMCID: PMC3472609 

eluded by Requester Specific-pathogen-free status is associated with
ower 1n an mor a I y ra e in r esus macaque acaca mulatta) colonies at the California National Primate
Research Center. J Med Primatol 42:186-191, 2013. PMC Journal-in-progress 

feluded by Requester �Variation in CCL3L 1 copy number in rhesus 
maca ues Macaca mulatta). Comp Med 62:218-224, 2012. P CID: PMC3364972 

eluded by Requester Obesity and lifespan health - Importance of the fetal environment. Nutrients
6:1725-1736, 2014. PMCID: PMC4011063 

pcluded by Requester pverexpression
of TGF-B 1 in fetal rhesus monkey lung results in prenatal pulmonary fibrosis. Europ Resp J 36:907-914, 

I · 7 

eluded by Requester on-mye oa a 1ve con 1 1on 1ng regimen o increase engra men o gene-mo 1 1e
hematopoietic stem cells in young rhesus monkeys. Mol Ther 20:1033-1045, 2012. PMCID: PMC3345994 

,=xe 1uded by Requester I Long-term luciferase expression monitored by bioluminescence imaging after
adeno-associated virus-mediated fetal gene delivery in rhesus monkeys (Macaca mulatta). Human Gene
Ther 21 :143-148 2010. PMCID: PMC2829449 

eluded by Requester Radiolabeling 
an m v,vo imaging o ransp an e rena ineages I eren 1a e rom uman em ryonic s em cells in fetal 
monkeys. Mol lmaa Biol 14:197-204. 2012. PMC Journal-in-progress 

f eluded by Requester 
I Radiolabeling human peripheral blood stem cells for positron 

emission tomography (PET) imaging in young rhesus monkeys. PLoS One 8:e77148, 2013. PMCID: 
PMC3789702 

f=xc 1uded by Requester I Use of large animal and nonhuman primate models for cell therapy and tissue 
engineering. In: Tissue Engineering in Regenerative Medicine, Stem Cell Biology and Regenerative 
Medicine series, Springer Science and Business Media DOI: 10.1007/978-1-61779-322-6, Chapter 21, pp.
393-413, 2011. 
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eluded by Requester 
The U.S. In itiative: Clinical and Translational Science 

�--r--w _a _r"T"s---..--e-,-,-.,..........-a-v�1s---e -rs _p _e _c..,...t 1-ve-_--.-n_:....,....,..,..v�1-n�g· B, Dai K, Chan SHH, editors) Translat ional Medicine-
What, Why, and How: An International Perspective. Transl Res Biomed, Basel, Karger, Volume 3, pp. 18-
28 2013 

fcluded by Requester 
I Center for Fetal Monkey Gene Transfer for Heart, Lung, and Blood Diseases: 

An NHLBI resource for the gene therapy community. Human Gene Ther 23:1130-1135, 2012. PMCID: 
PMC3498881 
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er 
______________________________ __.l Similarity of

b isphenol A pharmacok inetics in rhesus monkeys and m ice. Environ Health Perspect ives 119:422-430, 
2011. PMCID: PMC3080921 

The Biomedical Resource Ontology (BRO) to enable resource d iscovery in clinical and trans lational 

research. J Biomed Informatics 44:137-145, 2011. PMCID: PMC3050430
pc 1uded by Requester I Bisphenol A alters the 

development of the rhesus monkey mammary gland. PNAS 109:8190-8195, 2012. PMCID: PMC3361442 
f=xcluded by Requester !Frozen-thawed rhesus sperm retain normal morphology and highly

progressive motility but exhibit sharply reduced efficiency in penetrating cerv ical mucus and hyualuronic 
ac id gel. Cryobioloqy 62:15-21, 2011. PMCID: PMC3044926 

pc 1uded by Requester I Phenotypic transition of the collecting duct
epithelium in congen ital urinary tract obstruction. J Biomed Biotechnol 2010:696034, 2010. PMCID: 
PMC2796364

,:=xc 1uded by Requester I Congenital urinary tract obstruction: defining markers of 
develo mental k idne in·ur . Ped iatr Res 72:446-454 2012. PMC Journal-in- ro ress 

eluded by Requester 
K. Evidence for an Increased risk of transmission of simian Immunodef iciency vrus and malaria in rhesus. . . 3, 2011. PMCID: PMC3209294 

'---��-........ �------������==
-' 

Immune activation and regulation in SIV-P. fragile co-
in ected r esus macaques. iro 87:9523-9537, 2013. PMCID: PMC3754117 

�eluded by Requester !Viral dynamics during primary s imian immunodeficiency
v irus infect ion: effect of time-dependent virus infect ivity. J Virol 84:4302-4310, 2010. PMC: PMC2863724

xcluded by Requester The use of nonhuman primate models of HIV infection for the evaluation of antiviral strategies. 
es um Retroviruses 28:16-35 2012. PMC Journal-in-Pro ress 

eluded by Requester Compared to subcutaneous tenofov ir, oral tenofovir d isoproxy l fumarate administration 
preferentially concentrates the drug into gut-assoc iated lymphoid cells in simian immunodeficiency virus
infected maca ues. Antimicrob A ents Chemother 56:4980-4984 2012. PMCID: PMC3421865 

A vacc ine against CCR5 protects a subset of macaques upon intravaginal 

'--::i::-::=:::-::-::--:-,=,........,,...,.,1m=1ac:::n---r:m=-'munodef iciency Virus SIVmac251. J Virol 88:2011-2024, 2014. PMCID: 
PMC3911553

.... f_
c
_

1u
_
d
_
ed_,,b_,.y.,.,..R.,..e,_qu..,.e_

st
_
er-,--_,_,_ __ _,.. __ --,-_.�n imal models of HIV transm ission through breastfeeding and pediatric

HIV infection. Advances in ex erimental medicine and biolo 743:89-108 2012. PMC Journal-in-Pro ress 

eluded by Requester Prolonged tenofovir treatment of 
macaques in ecte wit reverse transcnptase mutants o resu ts in the development of antiviral 
immune responses that control virus replication after drug withdrawal. Retrovirology 9:57, 2012. PMCID: 
PMC3419085. 

Airway mast cells in a rhesus model of 
'-----,--,....-rr---.--....-----,-

ic_ a_,,i -rw_ a_s
_
d...,.is_e_a_s_e __ T""'"o-x ..... 1 -co_,,.l

--:,,:-c...-
i ...,..1..,...16"'":=3...,..13"'"---,,:3=2=2...,2=0"""'1'""'0:---1_ PMCID: PMC2886865 

'--------------------------------' 
Fetal exposure to bisphenol-A 

alters conducting airway cellular development by chang ing epithelial secretory product expression. Environ 
Health Pers ect 121 :912-918 2013. PMCID: PMC3734491 

The effects of birth timing and ambient 
'---...------,-------,,---.----..--.--�-.--.--..---.------' temperature on t e ypot a am1c-p 1tu 1tary-a rena axis in 3-4 month old rhesus monkeys. 

eluded by Requester 

Psychoneuroendocrinology 38:2705-2712, 2013. PMCID: PMC3812365 
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icluded by Requester 

I '--,...--e,---.---,-:----e-----------,--.-- Early rearing interacts with temperament and housing to
influence the risk for motor stereotypy in rhesus monkeys (Macaca mulatta). Appl Anim Behav Sci 132:81-
B9 2011 PMCID· PMC3084485 f cluded by Requester

I Birth timing and the mother-infant relationship predict 
variation in infant behavior and physiology. Dev Psychobiol 55:829-837, 2012. PMCID: PMC3979463 

Ethanol, acetaldehyde and estradiol affect growth and 
�

-
����--o�=r �e�s-u�s-m-o=n�e-y-e-m�ry- o-n- 1c-s�e-m---cells. Alcoholism: Clin Exp Res 35:1534-1540, 2011. 

he preimplantation embryo is a target for 
relaxin secretion during early pregnancy. Fertil teril 96:203-207, 2011. PMC Journal-in-progress 

The efficacy of ultrasound treatment as a reversible male contraceptive in the 

xcluded by Requester Enhanced innate antiviral gene expression, IFN-a, and cytolytic responses are 
predictive of mucosal immune recovery during simian immunodeficiency virus infection. J lmmunol 
192:3308-3318 2014. PMC Journal-in-Pro ress 

Maternal and neonatal exposure to environmental tobacco 
.._ __ s_ m_o..--e....,....a-rg- e....-s _ p_ r _o_- 1_n......-a _m_m_ a....,....o-ry _ g_e_n_e _s _ 1_n-ne-'onatal arteries. J Cardiovasc Transl Res 3:696-703, 2010. 

PMCID: PMC2993896 
Bisphenol A (BPA) 

.._ __ p..--a-rm-a -co"'"T""'1-n -et,.....1c_s_w�1t...--....-a ... 1 y - o-ra....,....,....o....,....u_s _ o_ r_c_o _nt,.....1n_u_o_u_s_e _x _po_ s_u_r _e _ v�1 -a- s�1.,....a_s...,..,t1-c_ c_a_p_s _u"T"e_.s in pregnant rhesus 
monkeys: Relevance for human exposures. Reprod Tox 2014 Feb 17. pii: S0890-6238(14)00020-3. doi: 
10.1016/'.re rotox.2014.01.007. E ub ahead of rint 

Excluded by Requester 

eluded by Requester 
o norma vana 10n in neona a c arac ens 1cs on
109:20089-20094 2012. PMCID: PMC3523836

ong- erm in uence 
eve opmen . roe Natl Acad Sci USA 

eluded by Requester Synaptic estrogen receptor-a levels in 
'--

-
p=r�e�r�o=n�a�c-o-r�e=x-in�e-m-a�e�r �e�s-u �s - m-o=n�ey_ s_a�n��e- 1r _ c_ o-r=re�a=

1 �o='n with cognitive performance. J Neurosci 
30:12770-12776, 2010. PMCID: PMC2951003 

f=xcluded by Requester jAAV8-mediated hepatic gene transfer in infant 
rhesus monke s Macaca mulatta . Mol Ther 19:2012-2020, 2011. PMCID: PMC3222523 

eluded by Requester Susceptibility of the aging lung to environmental 
in·ur . Seminars in res irator and critical care medicine 31 :539-553, 2010. PMC: Journal-in-Progress 

eluded by Requester Longitudinal stability of friendships in rhesus monkeys (Macaca mulatta):
individual- and relationshi -level effects. J Com Ps chol 126:97-108, 2012. PMCID: PMC3592481 

eluded by Requester Perinatal tobacco smoke exposure increases 
vascular oxidative stress and mitochondrial damage in non-human primates. Cardiovasc Toxicol 10:216-
226. 201 O. PMCID: PMC2926475

f:xeluded by Requester I The use of long acting 
subcutaneous levonorgestrel (LNG) gel depot as an effective contraceptive option for cotton-top tamarins 

�-....1...l,<:.ld..!d..!.a!..!..!..,�....!,!,,!,<==�·�z=wB:!.i�l �:.:!4�....,,- {..!,2-=2'""--=2�11 . PMC Journal-in-progress 
Longitudinal patterns of viremia and oral shedding of rhesus 

.._ __ r...--a--.-
in_o_v_ir _u _s _a_n....,....r- e"T"r_o_p_e_n ..... o_ n_ e_a"'T"T'1

...--ro_ m __ a .... o_s...,..1s h erpesviru ses in age-structured captive breeding populations 
of rhesus maca ues Macaca mulatta. Com Med 61 :60-70 2011. PMCID: PMC3060420 

eluded by Requester Further 
c arac enza 10n o au oan I o 1es o erg 1c neurons in e cen ra nervous sys em pro uced by a 
subset of children with autism. Mol Autism 2:5, 2011. PMCID: PMC3108923 

!§eluded by Requester !Prenatal nicotine exposure alters lung function
and airway geometry through a7 nicotinic receptors. Am J Respir Cell Mol Biol 46:695-702, 2012. PMCID: 
PMC3359906 

l=xeluded by Requester IA vaccine 
based on the rhesus cytomegalovirus UL 128 complex induces broadly neutralizing antibodies in rhesus 
macaques. J Virol 87:1322-1332, 2013. PMCID: PMC3554163 

peluded by Requester
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Excluded by Requester 
L PPARy-

mediated increase in glucose availability sustains chronic Brucella abortus infection in alternatively
activated roacroobaaes Cell Hast Microbe 14 ·159-1 ?Q 2013 PM

TD: PMC3777723 
fcluded by Requester 

_ Signal and noise properties of position-
sensitive avalanche photodiodes. Phys Med Biol 56:6327-6336, 2011. PMCID: PMC3180891 

eluded by Requester Constitutive release of IFNgamma and IL2 from peripheral 
oo mononuc ear ce s o  r esus macaques Macaca mulatta) infected with Simian T-Lymphotropic Virus 

T e 1. Com Med 63:508-514, 2013. PMC Journal-in- ro ress 
ontinuously delivered ovarian

steroids do not alter dendritic spine density or morphology in macaque dorsolateral prefrontal cortical
neurons. Neuroscience 4522:841-845 2013. PMC Journal-in- ro ress 

,....._ _______________ __.Experimental cross-species infection of common marmosets by 
titi monke adenovirus. PLoS One 8:68558, 2013. PMCID: PMC3722195 

eluded by Requester 
eluded by e comp e e genome an gene 1c c arac ens 1cs o - 1so a e rom cynomo gus 
monke s Macaca fascicularis . Virolo 405:390-396, 2010. PMCID: PMC2941434 

ers1s ence o gu mucosa inna e immune e enses y en enc a- e ensin expression in e s1m1an
immunodeficiency virus model of AIDS. J lmmunol 186:1589-1597, 2011. PMCID: PMC4052980 

Progress Report Publications List Page 251 
Obtained by Rise for Animals. 

Uploaded to Animal Research Laboratory Overview (ARLO) on 09/19/2020



Contact PD/Pl: Lewin, Harris, A 

OVERVIEW 

VERTEBRATE ANIMALS 

The California National Primate Research Center (CNPRC) vivarium is a component of the UC Davis 
Association for Assessment and Accreditation of Laboratory Animal Care International (AAALAC)-accredited 
program. The most recent AAALAC report (2014) of the UC Davis Animal Care Program resulted in Full
Accreditation with no suggestions for improvement, attesting to the high quality standards at UC Davis and 
the CNPRC. At UC Davis, a single Institutional Animal Care and Use Committee (IACUC) oversees all animal 
use in research and teaching in order to ensure that the highest ethical and animal welfare standards are met. 
UC Davis animal facilities are routinely inspected by the UC Davis Attending Veterinarian, eluded by Requester 
and the IACUC. 

1. Proposed Use of Animals. The CNPRC maintains approximately 5 000 animals for investigators locally,
re ionall , and nationally. The current CN PR viv ri m consists o Specific Animal Location nim I ace.

Specific Animal outdoor animal housing area I field corrals pecific orn en s pecific Animal The Location ,_,_ ___ � flnim<>I �()="'="t=1nn ............ �-� 

�---� 
oor space is used primarily to support t e ong-term breeding . The rhesus pro uc I0n colony 

provides research subjects (males and females) that span the entire lifespan ranging from newborns to 
juveniles, prime reproductive age adults, and geriatric stages of life. Approximately 1,700 of the 5,000 
rhesus monkeys at the CNPRC are housed indoors. Animal rooms are maintained within the 
recommended guidelines established by the current edition of the Guide for the Care and Use of
Laboratory Animals and the Animal Welfare Act. The CNPRC maintains two SPF rhesus colonies totaling 
1,730 animals. SPF Level 1 rhesus monkeys are free of Cercopithecine herpesvirus-1 (Herpes B-virus), 
simian retroviruses including Type D simian retrovirus (SRV), Simian Immunodeficiency Virus (SIV), and 
simian T-cell leukemia virus (STLV). The SPF Level 1 colony of ~1,500 animals range in age from 
newborns to mature adults. These animals are housed in designated field corrals, corn cribs, and indoor 
animal rooms. SPF Level 2 includes pure Indian origin rhesus that are free of seven persistent viruses 
including the four Level 1 viruses plus simian foamy virus, rhesus rhadinovirus, and rhesus 
cytomegalovirus. The CNPRC also supports 12 long-tailed macaques for long-term projects funded by 
other sources. All are housed indoors and according to the CNPRC Primate Well-Being Plan comparable 
to rhesus monkeys. A small colony of titi monkeys (~86) is generally socially housed in family groups. 

CNPRC policies provide maximum occupational health and safety, including mandatory guidelines for 
safely working with nonhuman primates and their fluids, cells, and tissues. Included are the following 
requirements when entering animal areas: uniforms, scrubs, or buttoned laboratory coats; designated work 
shoes or shoe covers; a facemask; full coverage eye goggles or face shields; and gloves. All work 
conducted in the laboratories is under the required BSL2+ conditions and performed according to the 
standard operating procedures (SOPs) for the colony and for defined procedures, and related facility and 
laboratory training documents required for employment 

2. Justification of Animal Use, Species Choice, and Numbers. The CNPRC provides the optimal
environment in which to conduct studies with monkeys because of the unique facilities and expertise of the
personnel. The use of nonhuman primates is crucial for the study of human health and disease. Nonhuman
primates provide important translational and preclinical models because of reproductive, developmental,
physiologic, and immunologic similarities to humans. The major colony at the CNPRC consists of rhesus
macaques as the species most frequently used in biomedical research and requested by the majority of
investigators. The colony is housed under three different conditions: indoor housing, outdoor group housing
in corn cribs, and half-acre outdoor field corrals. Animal numbers selected for projects are typically
determined by a power analysis as described in individual IACUC-approved protocols.

3. Veterinary Care. The CNPRC vivarium is under the direction of the Associate Director for Primate
Services (Chief Veterinarian)IExcluded by Requester !Veterinary support is provided by Veterinarians and
Animal Health Technicians (AHTs) (see Primate Medicine Services). Staff clinicians provide routine
surveillance of overall colony health and management practices as part of routine physical examinations.
Animals in the outdoor animal colony are weighed, tuberculin tested, immunized for measles and tetanus
as needed, serum banked as required, and examined routinely by a veterinarian twice annually. Animals
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housed outdoors are brought indoors to the hospital for treatment until resolution of the clinical problem 
and then returned to the social group as quickly as possible to maintain social stability. The hospital has an 
approximate average daily census of 100 animals (maximum 200). Animals in the indoor colony are 
weighed bi-monthly, tuberculin tested twice annually, vaccinated for measles as needed, serum banked as 
required, and examined by a Veterinarian generally before assignment to research projects and/or during 
annual evaluations. Indoor-housed animals on morning health report are assessed by a clinician and 
typically treated in their home cages as needed. Approximately 160 animals are on health report daily with 
a daily average of 45 animals requiring follow-up care. In addition to clinical care, the veterinary staff 
members also perform research and veterinary care surgeries (~300 major surgical procedures annually). 
Clinical veterinary staff members also conduct colony-based projects on new anesthetic agents, improved 
vaccines for animal health, and new surgical techniques. Surveillance for tuberculosis is essential for the 
continued health status of the CNPRC colonies. 

Housing and Environmental Monitoring. Animal rooms are maintained within the recommended guidelines 
established by the current edition of the ILAR Guide for the Care and Use of Laboratory Animals and the 
Animal Welfare Act. Typical nonhuman primate rooms provide 10-15 air changes per hour and are 
negatively pressurized relative to anterooms/corridors and the outside. Lighting is provided by fluorescent 
lights, which are controlled by timers (12 hours on/12 hours off). Room temperature is maintained between 
68°F and 80° F, depending on the species and age of the animals in the room, and are checked and 
recorded daily. Emergency generator power is provided for all animal rooms. Indoor animal housing is 
monitored on a daily basis for temperature, light, and humidity. Power failures, major temperature 
fluctuation, and other environmental disturbances are either alarmed directly to Campus Physical Plant 
Services or monitored by CNPRC personnel on a daily basis. The Colony Operations Supervisor and the 
Maintenance Shop Supervisor carry pagers 24 hours/day and are alerted to environmental monitoring 
alarms and rooms that are out of temperature and humidity range. 

Caging Systems. Indoor cages are stainless steel construction and either wall or rolling rack mounted. 
Cages incorporate a squeeze mechanism to bring the animal to the front of the cage for manipulation. 
Cage sizes are determined by the USDA and NIH policies. Cage designs incorporate sliding partitions to 
allow socialization or pair housing. 

Environmental Enrichment. The Environmental Enrichment program is part of the Colony Management and 
Research Services component of Primate Services, is integrated with Behavior Management Services, and 
includes all animals, with emphasis placed on indoor-housed animals on research projects. Indoor cages 
are outfitted with a variety of enrichment options including manipulation mirrors (allowing the animal to view 
adjacent animals), and cage toys. Perches are present in all indoor cages. Low caloric items, such as 
forage, are provided on forage boards located on each cage. Animals also receive fruit or vegetables twice 
weekly. Non-food enrichment is also emphasized. One example of such enrichment is the placement of 
televisions, which provide visual stimulus to colony animals. Socialization can provide substantial benefit to 
the animals and is generally accomplished within the limitations of research protocols and daily 
management practices. Cages have been retrofitted or purchased with sliding partitions to allow pairing. 
The current strategy is to pair animals during the day and separate them at night to facilitate the 
assessment of physical signs each morning. Animals are paired early in the morning when animal care 
staff members begin daily activities; animals are then separated at night when there are limited personnel 
available to monitor for potential aggressive interactions. The ability to observe each animal's individual 
daily physical signs is essential to many research programs and overall clinical care. Behavior 
Management Services staff members view every animal in the colony during morning health rounds and 
ensure they receive daily enrichment items targeting their specific behavior aberration. All indoor animals 
are also assessed monthly to identify any abnormal behaviors; these animals receive a detailed behavioral 
assessment monthly to monitor their status and progress. 

pecific Animal 

Surveillance. The majority of animals at the CNPRC are from the production colony of 
ocation 

utdoor
field corrals. Animals brought into the CNPRC from off-site facilities complete a 90-day quarantine at the 
CNPRC Quarantine Facility. During this time, animals undergo a complete physical examination with 
complete blood counts, blood and fecal parasitology, and rectal culture. Five tuberculin tests are 
completed, and animals are screened for simian retroviruses SRV, SIV, STLV. Animals of foreign origin are 
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treated for malaria and intestinal parasites. Animals with positive tuberculosis tests and SRV assays, or 
demonstrating signs of clinical illness, are humanely euthanized and a complete necropsy performed. 

Feeding. The animals are fed commercial monkey chow twice daily. Monkey chow is pre-analyzed for 
content. The analysis of each lot of feed is reviewed by the CNPRC Quality Assurance Coordinator and a 
Senior Veterinarian. Animals are supplemented with fruit or vegetables twice weekly. Water is provided by 
automatic lixits, which are checked daily for proper operation. Portable caging with detachable waterlines is 
checked daily. The CNPRC potable water supply is obtained from wells operated by UC Davis, which are 
monitored by the Office of Environmental Health and Safety quarterly. The water is tested for chloroforms, 
a variety of chemical markers including heavy metals and a variety of toxic minerals, pesticides, and 
chemical contaminants. Additionally, the CNPRC tests for general mineral, organic, and inorganic 
contamination annually. 

Sanitation. Indoor cages are hosed daily with a quaternary ammonium detergent/disinfectant and are 
sanitized every 2 weeks in a mechanical cage-washer. A microbiological monitoring program is in place to 
ensure efficacy of sanitation practices. Each animal area is monitored twice per year. Microbiological 
monitoring results are reviewed and signed off by each area supervisor, a Senior Veterinarian, and the 
Assistant Director for Colony Management and Research Services. Monitoring of caging pH during cage 
washing is included in the cage sanitation surveillance program. In addition, water lines in both the indoor 
and outdoor colony are monitored with microbiological testing on a rotational basis in conjunction with cage 
change activities. 

Record Keeping. Record keeping includes a written individual animal record and entry of specific 
information into a computerized WebVitals database (see Information Technology Services). Maintenance 
of the animal colony database, including information on project history, reproductive history, clinical data, 
viral status, as well as genealogical data is included. Also included are the current location of the animals, 
weight history, date of last tuberculosis test, and the date of the last serum banking. These data are 
available to aid in project design and animal selection by investigators. This database has also been critical 
for several retrospective studies involving prenatal mortality, transmission of retroviral agents in colony 
management, effects of housing changes on health, and risk factors for spontaneous diseases such as 
endometriosis. Management of this informational database represents a valuable resource to the entire 
biomedical research community. Historical animal-related data are maintained on a yearly basis to reflect 
the production statistics of the colonies including: conception rates, live birth rates, pregnancy loss, and 
infant mortality. 

Animal Health Program. A health check is performed each morning by the colony management staff. Each 
animal has a location and animal identification barcode that is scanned, and an animal technician records 
physical signs listed on a menu using a portable barcode reader. After completion of the health check, the 
information is downloaded onto the main computer, and a morning health report is generated directly to the 
veterinary staff. Veterinarians or Animal Health Technicians perform a visual examination of each animal 
on health report. Results of the health check and assessment by the veterinary clinician are then recorded 
in the animal's record. For animals on study, a report is generated to the investigator on a daily basis by 
electronic mail. Animals in the outdoor colony are also checked twice each day, once in the morning and 
afternoon. Identification of animals in the field corrals is performed by individual dye mark. Technicians 
check each cage closely for animals potentially requiring medical attention. The afternoon health check 
was added to the outdoor colony in 2012, and increased health surveillance is particularly important during 
the birth season. 

Centralized Research Support. The various services represented in Primate Services work synergistically 
to provide high quality, technical research support to investigators utilizing the CNPRC, as needed, 
whether located locally or at a distant site. Staff veterinarians also provide extensive clinical support to 
animals on long-term research protocols (see Primate Medicine Services). 

Staff Training. The program emphasizes occupational safety, as well as increasing demands for technical 
expertise in the care and research support of nonhuman primates. Training is viewed not only as the initial 
step at hire, but also as an ongoing process through in-house classes and support to attend relevant 
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training programs, meetings, and conferences. A spectrum of training opportunities is available specific to 
the CNPRC and to meet campus-wide training requirements. These include: UC Davis Primate Handling 
and Husbandry Training; Injury / Illness Prevention Plan; Infection Control Plan; Exposure Control for 
Blood-borne Pathogens; Medical Waste Management; Hazardous Chemical Disposal Management; 
Campus Back Safety Class; Campus Radiation Safety Class; Pesticide and Antimicrobial Safety; Training 
in Good Laboratory Practices; Supervisor Training with Job Skills Worksheet; and position specific training 
for all levels of husbandry, animal care, and technical skills. The training program also includes a series of 
"Attention to Detail' documents that provide very detailed information for each of the training and skill areas 
the staff is expected to meet including information to enhance understanding and the need to adhere to 
defined guidelines for critical procedures. The Safety and Compliance Officer reports to the CNPRC 
Director. 

Standard Operating Procedures (SOPs). Primate Services has an extensive collection of 185 SOPs that 
provide detail on all operational procedures including: husbandry, animal health checks, preventive health, 
calibration of equipment, and a full array of medical and experimental procedures. SOPs are reviewed 
annually by all staff and undergo full review and revision every three years. SOPs are available in an 
electronic format online on the CNPRC internal website. All SOPs are reviewed and approved by the UC 
Davis IACUC, and SOPs by number can be noted in IACUC protocol submissions. 

4. Provisions to Minimize Discomfort, Pain, and Injury. Discomfort is minimized with appropriate sedation,
analgesics, and handling techniques. All possible anesthetics and analgesics are included and
administered under the direction of a CNPRC veterinarian. Animals are sedated with ketamine
hydrochloride (5-30 mg/kg intramuscular [IM]), telazol (5-8 mg/kg IM), or ketamine with dexmedetomidine
(0.015-0.075 mg/kg IM; with reversal atipamezole at a comparable dose) routinely to minimize discomfort
during experimental procedures. For surgical procedures, animals are intubated and maintained under
isoflurane (to effect), with post-operative monitoring for 2-3 days and administration of oxymorphone (0.15
mg/kg) or buprenorphine (0.01 -0.03 mg/kg) for 3 days per veterinary discretion. Animals are monitored by
the veterinary staff for alertness and activity post-anesthesia, including daily assessment for appetite,
hydration, and stool quality. Sutures and condition (e.g., appetite, hydration) are assessed daily for 7 days
post-operatively, discomfort is assessed and scored 3 days post-operatively. Antibiotics and other related
pharmacologic agents are administered under the supervision of a CNPRC veterinarian according to the
CNPRC formulary. The CNPRC maintains a full veterinary staff (Senior Veterinarians, Veterinary
Residents, Animal Health Technicians, Veterinary Pathologists, Pathology Technicians) (see all sections of
Primate Services). Veterinarians are on call 24 hours a day, seven days a week. The CNPRC maintains an
animal hospital, surgery and radiology suites, infectious and noninfectious nonhuman primate nurseries, an
infectious isolation unit, and anatomic and clinical pathology services. UC Davis complies with PHS Policy
on Humane Care and Use of Laboratory Animals, the Animal Welfare Act, and all other applicable federal,
state, and local laws.

5. Methods of Euthanasia. Animals are euthanized by an overdose of pentobarbital (�120 mg/kg
intravenously) consistent with the recommendations of the American Veterinary Medical Association
(AVMA) Guidelines on Euthanasia. All methods include well-established CNPRC SOPs as noted above,
which are approved by the UC Davis IACUC.
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LETTERS OF SUPPORT 

Letters of support from the individuals named below are provided on the pages that follow. 

1. 
eluded by Requester 

PhD, Professor of Psychiatry and Behavioral Sciences, Director, UC Davis MIND 

2. ��1.��:.��Y IMO, PhD, Professor of Medicine, Senior Associate Dean for Research, Director, 
Clinical and Translational Science Center (CTSC), UC Davis 

3. 
eluded by Requester MD, Professor of Psychiatry and Psychology, Director, Center for Neurosciences, UC 

--�----� 

4.icluded by Requester 

I '--
-------

� 
MD, Director, UC Davis Comprehensive Cancer Center 

s. eluded by Requester PhD, Dean, College of Agricultural and Environmental Sciences, UC Davis 

6 . ._,..,..,.......,...-
---

� MD, Vice Chancellor for Human Health Sciences, Dean of the School of Medicine,
av,s 

rovost and Executive Vice Chancellor, UC Davis 
'-;:::::======----� 

8.
icluded by Requester 

I ._ _
_______ 

__, DVM, PhD, Dean, School of Veterinary Medicine, UC Davis 

9. eluded by Requester 

xcluded by Requester 
10 

av 1s 

PhD, Distinguished Professor, Dean, College of Engineering, UC Davis 

PhD, Distinguished Professor of Psychology and Neurology, Dean of Social 

pcluded by Requester 
l 11 .... L _______ __. PhD, Associate Professor of Anatomy, Physiology and Cell Biology, School of

Medicine, Associate Director, Center for Comparative Medicine, UC Davis 
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UNIVERSITY OF CALIFORNIA, DA VIS 

BERKELEY • DA VJS • IRVINE • LOS ANGELES • RIVERSIDE • SAN DIECO • SAN FRANCISCO 

M.I.N.D. INSTITUTE

Medical Investigation of Neurodevelop1nental Disorders 

UC DAVIS HEALTH SYSTEM 

2825 50
th 

Street

SACRAMENTO, CALIFORNIA 95817 

http://www. mindinst itute.org 

July 8, 2014 

Office of Research Infrastructure Programs 
Division of Program Coordination, Planning and Strategic Initiatives (DPCPSI) 
9000 Rockville Pike 
Bethesda, MD 20892 

Dear Colleagues: 

SANTA BARllARA • SANTA CRUZ 

I am very pleased to provide this letter of support for the important base grant renewal application for the 
California National Primate Research Center (CNPRC). Since assuming the position as Director of the 
Medical Investigations of Neurodevelopmental Disorders (MIND) Institute at UC Davis in 2011, I have been 
quite impressed by the critically important contributions of the CNPRC to the national research enter rise as 
well as to the scientific program at the University. The MIND Institute Research Director, eluded by Requester

is a CNPRC Core Scientist, and several other MIND Institute faculty members collaborate with eluded by Requester

and other CNPRC Core Scientists to explore immunological mechanisms underlying autism spectrum 
disorders and related neurodevelopmental disorders. These studies have already resulted in findings of 
translational importance as well as several high impact publications and we look forward to continuing the 
interactions with the CNPRC during the next funding period. This is a very important research area for the 
MIND Institute and we are very fortunate to have an outstanding group of collaborators at the CNPRC that 
can help to further advance these important studies. 

It is clear that the CNPRC serves as a driving force in the use of highly relevant nonhuman primate models 
to explore critically important human disease conditions. In fulfilling these functions, the CNPRC continues 
to meet NIH strategic priorities by providing high-quality animals, facilities, tools, and services driven by the 
intellectual infrastructure of the Core Scientists who guide and conduct basic and translational research with 
nonhuman primates. We are very pleased that the CNPRC puts a strategic emphasis on multidisciplinary 
research teams focused on developing and using nonhuman primate models of human health and disease. 
This is particularly evident as shown in its strong grant portfolio, which has approximately $150 million of 
funding during the current funding period. The goals for the next CNPRC funding period are to address 
accessible state-of-the-art research opportunities for investigators and trainees that promote the study of 
lifespan health in the nonhuman primate model. This overarching vision is closely aligned with the goals of 
the MIND Institute, which build upon expertise, productivity, and innovation; strong ties with institutional and 
national programs; and serve to maximize resources for NIH funded research. We are very supportive of the 
CNPRC application and believe that targeted opportunities and University of California initiatives will 
facilitate faculty recruitment to the CNPRC. This will clearly strengthen the already impressive infrastructure, 
expertise, and extensive services in place to meet the growing needs of investigators and trainees locally 
and nationally. 
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During its long and fruitful history, the CNPRC has always adhered to the central goal of advancing 
nonhuman primate models for studying and treating human disease. This broad and encompassing vision 
has provided many opportunities for successful collaborations with faculty in UC Davis colleges, schools, 
and centers, in addition to other research institutions nationwide. One such example is the close 
collaboration between the CNPRC and the MIND Institute. I anticipate an even greater level of success as 
the CNPRC enters its next funding period. 

Sincerely, 

Excluded by Requester 

Professor of Psychiatry and Behavioral Sciences 
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UNIVERSITY OF CALIFORNIA, DA VIS 

BERKEt,EY • DAVI$ • IRVINE • LOS ANCEt,E$ • MERCED • RIVERSIDE • $AN DIEGO • $AN FRANCISC , 

SANTA CRUZ 

=Xclude d by Requester

July 7, 2014 

Office of Research Infrastructure Programs 
Division of Program Coordination, Planning and Strategic Initiatives (DPCPSI) 
9000 Rockville Pike 
Bethesda, MD 20892 

Dear colleagues of the review panel, 

SANTA BARBARA • 

In my capacity as the Senior Associate Dean for Research in the School of Medicine and the 
Director of the NIH funded Clinical and Translational Science Center (CTSC) at UC Davis, I am 
very pleased to express my strong and enthusiastic support for the application to renew the 
California National Primate Research Center (CNPRC) base grant. Ever since my arrival at UC 
Davis 12 years ago, I have been deeply engaged with the CNPRC. I have served as a member 
of the Resear h A vi ry Committee (RAC) for many years and I have had very frequent 

��Iii:1��Y meetings w I '---:--T"---rr,......,.....,.....,....,.the retiring Director, and the CNPRC leadership to explore common
'-----_,areas of interes . ese interactions have grown further after the NIH funding of our CTSC as 

part of the inaugural cohort of centers in 2006. Examples of the many and deep interactions 
between the CNPRC and the CTSC include shared workshops and symposia, joint pilot grant 
proposals, partnerships in core services and information technolo , and in our respective 
educational missions. I am working very closely with,__,.........----..---' ore Scientist �clude

t
d by 

=--,----;----:--:-----.-!:' ................. l..&..Jo'f· Leader of the Reproductive Sciences an egenera Ive Medicine program. Dr. eques er 

��Iii:
1
��Y ,--�,_.......,is part of the CTSC leadership and oversees the CTSC Pilot and Collaborative Studies

'-----_,and Translational programs. We also share the oversight of the Pilot and Outreach program of 
the NIH-funded West Coast Metabolomics Center. Recently, I was appointed as one of the two 
co-Chairs for the search committee to identify the next CNPRC Director. We were very pleased 
by the high level of interest nationally and we had the pleasure to interact with many 
exceptionally strong candidates. At present, a top candidate has been identified and the search 
process is coming to a close. Participation in this process also provided excellent opportunities 
for me to set the stage for future interactions and to bring the many attributes of the CTSC to the 
attention of the candidates. 

Both the School of Medicine and the CTSC are in strong support of the center application, which 
is critically important to the research portfolio in the School of Medicine as well as to the 
university at large. There are multiple examples of interaction between School of Medicine 
faculty, the CNPRC and the CTSC, and these interactions occur in all scientific areas of the 
CNPRC. One of the most recent examples involves multi-million dollar funding from the 
California Institute of Regenerative Medicine (CIRM) of preclinical studies for tracheal 
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regeneration in non-human primates jointly to eluded by Requester from the School of Medicine 
an �---�Studies like these would not e poss1 e wit out the CNPRC, and the results 
will accelerate the initiation of clinical studies in humans. I am very pleased that the CNPRC will 
be in an outstanding position to greatly benefit from the many available resources throughout 
UC Davis, including those of the CTSC, in achieving its goals. UC Davis will, in turn, greatly 
benefit from the presence of the CNPRC, which will promote new collaborations and cutting
edge science in areas of considerable institutional strength. These studies, and the impressive 
group of Core and Affiliated Scientists at the CNPRC, will continue to create dynamic 
partnerships throughout UC Davis colleges and schools. In this role, CNPRC, like the CTSC, 
will serve as a glue to bring an impressive range of collaborators together, and I am very 
pleased to see the high level of enthusiasm and creativity already at hand among the CNPRC 
faculty and leadership. 

The translational science agenda with a focus on lifespan health outlined in the grant application 
is yet another reason for the CNPRC to be a natural partner for the CTSC. Together, we can 
make significant contributions to improvement in human health and to launch innovative and 
exciting projects. We are committed to bring the many resources of the UC Davis CTSC -
including regulatory support and access to biostatistics, informatics and evaluation resources, 
education and mentoring, community outreach and technology transfer - to the CNPRC faculty 
and scientists. The CTSC has a long history of working collaboratively with many other NIH-
funded centers and programs, including the recently funded West Coast Metabolomics Center 
(P : as described above, and the Research Center for Minority Aging Research 
(Pl eluded by In addition, the CTSC has a history of partnership with many translationally 
focuse centers an programs in supporting exciting and innovative pilot studies, and we very 
much look forward to continue to work with the CNPRC in that regard as well. 

I also am pleased to continue as a member of the Research Advisory Committee for the 
CNPRC should the application be successful. I am also very pleased to continue providing input 
on an as needed basis regarding the scientific cores, research projects, translational research 
agenda, and relationships to the broader scientific and UC Davis communities. 

I strongly support this renewal application. 

Sincerelv 
Excluded by Requester 

Director, Clinical and Translational Science Center (CTSC) 
University of California, Davis 
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1544 NEWTON COURT 

1)1\VI\, CA 95(118 

Office of Research Infrastructure Programs 
Division of Program Coordination, Planning and Strategic Initiatives (DPCPSI) 
9000 Rockville Pike 
Bethesda, MD 20892 

Dear colleagues of the review panel, 

I am very pleased to write this letter of support for the important base grant renewal application 
for the California National Primate Research Center (CNPRC). The Center for Neuroscience 
(CNS), like the CNPRC, is a center that crosses school and college boundaries as it represents 
a partnership between the School of Medicine and the College of Biological Sciences. Many of
our faculty members are already engaged in research projects focused on nonhuman primates, 
and the CNPRC is a natural partner for us. 

The focus on neuroscience as articulated by President Obama and the national scientific 
leadership indicates the need to better understand cognition and the underpinnings of 
behavioral and mental disorders. In this regard, studies in nonhuman primates will be invaluable 
as this model closely reflects the situation in humans. The studies already under way at the 
CNPRC and the CNS, focused on neurodevelopmental and mental disorders, set the stage for 
future collaborative projects, as seen in the UC Davis intramurally funded Research Investments 
in Science and En ineering (RISE) awards. One of these awa · ���C�N�S�f�ac�u�l�t �-=---

7EJ<ciiJcJecfby-
d 

. 
I d CNPRC C S . t· - . 

·t· t· Excluded by mem er, an inc u es a ore cIen Is �---� ese inI Ia Ives Requester 
�---� 

serve as models for future interactions between the CNPRC and the CNS during the proposed �- - --
funding period, and the CNPRC has been critical in providing the essential high-quality animals 
for CNS research, as well as expert veterinary expertise as needed. Other interactions include 
the many strengths in imaging capabilities, both at the CNS and the CNPRC. 

I understand that the goals for the next CNPRC funding period are to address accessible state
of-the-art research opportunities for investigators and trainees that promote the study of lifespan 
health in the nonhuman primate model. This overarching vision is closely aligned with the goals 
of the CNS and we are very supportive of the CNPRC application. We look forward to a 
continued fruitful and productive interaction between the CNS and the CNPRC and together we 
will further advance the already extensive infrastructure, expertise, and support services in 
place to meet the growing needs of investigators and trainees locally and nationally. I offer my 
full support for the successful renewal of the UC Davis CNPRC. 

Excluded by Requester 
Sincerely 

rcluded by Requester
I 

uIrector, Center for Neurosciences 
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4501 X Street, Ste 3003 
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Telephone: (916) 734-5807 

Fax: (916) 703-5067 

July 7, 2014 

Office of Research Infrastructure Programs 
Division of Program Coordination, Planning and Strategic Initiatives (DPCPSI) 
9000 Rockville Pike 
Bethesda, MD 20892 

Dear colleagues of the review panel, 

I am extremely pleased to write this letter of support for the important base 
grant renewal application for the California National Primate Research Center 
(CNPRC). Like the CNPRC, the NCI-funded UC Davis Comprehensive Cancer 
Center constitutes an extraordinary university-wide asset and the two centers 
have overlapping areas of interest, setting the stage for productive and 
scientifically highly relevant partnerships. One of the components of the 
Comprehensive Cancer Center, the Biotechnology program, is co-led by Dr. 

Excluded by Reque5(erIa CNPRC Core Scientist. This offers unique opportunities to 
a11gn ImagIng capabilities, and such interactions are already under way, as 
seen in several of the intramurally funded Research Investments in Science 
and Engineering (RISE) awards. Two of these awards are led by CNPRC Core 
Scientists and include members of our Compre · Center. I am 
personally involved in the RISE proposal led by ��Ii�:

1
��Y lso a CNPRC

Core Scientist, and I am very committed to its success. ese initiatives serve 
as models for future interactions between the CNP RC and the Cancer Center 
during the proposed funding period. 

The use of relevant animal models is of critical importance for the 
Comprehensive Cancer Center. We already have strong interactions with the 
School of Veterinary Medicine regarding tumors arising in companion animals. 
The CNPRC offers additional opportunities, in particular with regard to the role 
of the immune system and inflammation over the lifespan and the use of 
translational imaging approaches. We have led several institutional workshops 
focused on this concept with participation of CNPRC Core and Affiliate 
Scientists. This has made it clear that the CNPRC is a driving force in the use 
of highly relevant nonhuman primate models to explore critically important 
human disease conditions. In fulfilling these functions, the CNPRC continues to 
meet NIH strategic priorities by providing high-quality animals, facilities, tools, 
and seNices driven by the intellectual infrastructure of the Core Scientists who 
guide and conduct basic and translational research with nonhuman primates. 

The goals for the next CNPRC funding period are to address accessible state
of-the-art research opportunities for investigators and trainees that promote the 
study of lifespan health in the nonhuman primate model. As seen above, this 
overarching vision is closely aligned with the goals of the Comprehensive 
Cancer Center. 
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We are very supportive of the CNPRC application that we believe will clearly strengthen the 
already impressive infrastructure, expertise, and extensive services in place to meet the 
growing needs of investigators and trainees locally and nationally. 

During its long and fruitful history, the CNPRC has always adhered to the central goal of 
advancing nonhuman primate models for studying and treating human disease. This broad and 
encompassing vision has provided many opportunities for successful collaborations with 
faculty in UC Davis colleges, schools, and centers, in addition to other research institutions 
nationwide. I anticipate continued and an even greater level of success as the CNPRC enters 
its next funding period. I give my full support for the successful renewal of the UC Davis 
CNPRC. 

Director, U.C. Davis Comprehensive Cancer Center 
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College of Agricultural and Environmental Sciences 
Office of the Dean 
150Mrak Hall 
One Shields Avenue 
Davis, CA 95616 
(530) 752-1605

Office of Research Infrastructure Programs 

July 10, 2014 

Division of Program Coordination, Planning and Strategic Initiatives (DPCPSI) 
9000 Rockville Pike 
Bethesda, MD 20892 

Dear colleagues of the review panel: 

• SM"TA BARBARA • SAlffA CRUZ 

The UC Davis College of Agricultural and Environmental Sciences (CA&ES) addresses critical issues 
related to agriculture, food systems, the environment, and human and social sciences through cutting
edge research, top-ranked undergraduate and graduate education, and internationally recognized 
outreach programs. In 2013, UC Davis was ranked the No. 1 university in the world for teaching and 
research in the area of agriculture and forestry. CA&ES encompasses more than 2,300 acres devoted 
to agricultural teaching and research. UC Davis is the most published and cited U.S. research 
university in agricultural sciences, environment/ecology, and food science and nutrition. UC Davis 
researchers lead the nation in extramural funding in the agricultural sciences. 

As dean of the CA&ES, I am impressed by the strong collaboration between CA&ES facult
:

and the 
California National Primate Research Center (CNPRC). !Personal Into barlier 
this year and assuming the position as dean of CA&ES, 1 was exc1cea to see me rr1ar1y opp rtunlties at 
UC Davis, including the CNPRC. The role of CNPRC as a strong contributor to the National Primate 
Research Centers program nationwide is well acknowledged. The CNPRC continues to meet NIH 
strategic priorities by providing high quality animals, facilities, tools, and services driven by the 
intellectual infrastructure of the core scientists that guide and conduct basic and translational research 
with nonhuman primates. The CNPRC puts a strategic emphasis on multidisciplinary research teams 
that focus on developing and using nonhuman primate models of human health and disease. This 
partnership spirit resonates strongly with CA&ES goals. There are multiple avenues for interaction 
between CA&ES faculty and CNPRC. Two such expanding areas are nutrition and environmental 
sciences. Faculty in these areas have a history of partnering with CNPRC core scientists, and I am 
strongly committed to enhance and stimulate this partnership spirit. The recent intramurally funded 
Research Investments in Science and Engineering (RISE) award on mucosal immunity, co-led by Dr. 

elu ded by Requester a CA&ES faculty member and Director of the Foods for Health Institute, together with
a CNPRC core scientist, serves as an outstanding model for fruitful and productive 

�-....... ......,...,,,..., ......... -am deeply committed to support such interactions leading to future partnerships. 

In closing, I offer my strong support for the successful renewal of the CNPRC. The collaboration 
between CA&ES and the CNPRC is but one example of the strong, collaborative culture at UC Davis 
and I anticipate its continued success. 

=><eluded by Requester

Dean 
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OFFICE OF THE VICE CHANCELLOR 
HUMAN HEAL 111 SCIENCES 

OFFICE OF THE DEAN 
SCHOOL OF MEDICINE 
TELEPHONE: (916) 734-7131 
FAX: (916) 734-7055 

July 7, 2014 

Office of Research Infrastructure Programs 

UC DA VIS HEAL 111 SYSTEM 

4610 X STREET 
SACRAMENTO, CALIFORNIA 95817 

MEDICAL SCIENCES I..C 
DA VIS, CAUFORNIA 95616 

Division of Program Coordination, Planning and Strategic Initiatives (DPCPSI) 
9000 Rockville Pike 
Bethesda, MD 20892 

Dear colleagues of the review panel, 

UC Davis Health System (UCDHS), comprising the School of Medicine and the UC Davis 
Medical Center, is nationally recognized and excels at translating scientific discoveries and new 
technologies into improved patient care and community-wide health. UCDHS mission is to 
educate and train medical professionals; provide superior care to a large geographically dispersed 
population; contribute to the nation's basic, translational, and clinical research enterprises; and to 
further serve the public through outreach and health education programs. UCDHS is strongly 
aligned in multiple ways with the CNPRC and many of the Core Scientists who contribute to the 
center's research mission, including the Interim Directo eu e artmental 
home in the School of Medicine (includin eluded by Requester 
eluded by Requester

The partnership between the CNPRC and the School of Medicine goes back many years. From 
the inception of the NIH-funded UC Davis Clinical and Translational Science Center (CTSC) in 
2006, the leaders of the CTSC and the CNPRC have interacted in multiple partnerships from 
joint pilot grant calls, workshops, symposia, joint committees and joint core facilities. In 
addition, both centers have a strong educational mission and partner with regard to their training 
programs. This close partnership has resulted in man scientific advances and a climate of trust 
and synergy. Notably, the CTSC Directo eluded by erved as co-Chair for the search 
committee to identify the next CNPRC Dtr�tu�i�

r 

eyon the CTSC, multiple other centers 
housed in the School of Medicine, such as the NIH-funded Comprehensive Cancer Center, the 
Medical Investigations of Neurodevelopmental Disorders (MIND) Institute, the Center for 
Neuroscience, and the California Institute of Regenerative Medicine (CIRM)-supported Institute 
for Regenerative Cures, have established partnerships with the CNPRC (see separate letters of 
support). These partnerships extend to all the four scientific units of the CNPRC, and the School 
of Medicine is therefore deeply committed to the continued success of the CNPRC. 

One of the themes emphasized in the School of Medicine strategic plan is Regenerative Medicine 
and the School has provided over $30 million in matching funds to establish a Translational 
Shared Research Facility located on-site at the CNPRC and at the Institute for Regenerative 
Cures (IRC), right next to the CTSC on the Medical Center campus. The Regenerative Medicine 
program combines unique capabilities for stem cell research with training in diseases that might 
be prevented, reversed, or ameliorated by stem cell therapy. Notably, the training program has 
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partnered with several other training programs housed in the CTSC to create a critical mass of 
trainees and to enhance curricular offerings. The IRC strives to link basic "discovery" efforts 
with translational investigations in nonhuman primates. An important asset for these activities is 
the Good Manufacturing Practices (GMP) facility, housed in the IRC, that enables researchers to 
readily move new stem/progenitor cell therapies into patients once they have been rigorously 
tested in nonhuman primates. The CNPRC Reproductive Sciences and Regenerative Medicine 
Unit is an integral component of these efforts, and Unit faculty conduct preclinical studies in 
nonhuman primates through research supported by the NIH and CIRM. 

Another example of strategic partnerships at UC Davis is represented by the Center for 
Comparative Medicine (CCM),jointly overseen by the Schools of Medicine and Veterinary 
Medicine. The CCM is co-localized with the CNPRC and embraces the concept of"One Health" 
through interdisciplinary comparative medical research teachin , and model development. 
Notably, the Interim Director of the CNPRC clude

t
d by serves as Director for CCM. eques er 

Due to the importance of the CNPRC for the School of Medicine research portfolio and the 
outstanding opportunities offered through the center for translational research highly relevant to 
human disease, leaders of the School of Medicine have been deeply engaged in the transition of 
leadership at the CNPRC fro e�1ii:

1
��Y to a new Director. The Vice Dean in the School of 

Excluded by Me 1cme,�....,.......--.....,...,r-'has wor e c ose y wittf�1.��;.��Y kn the School of Veterinary Requester �---�Medicine an Vice ancellor Lewin, the CNPRC base grant Principal Investigator, to develop a
competitive recruitment package, which includes 4 faculty positions in the School of Medicine.

Excluded by In ad 1t1on, e · 
......,...--r-,.,...,..---,-.,....,..>4,-has been involved in all aspects of the preparation

Requester -=-�---�of the base grant renewal process. ese e orts indicate the importance attested to the 
CNPRC by the School of Medicine. 

In conclusion, I am delighted to underscore our commitment to the future success of the CNPRC 
in the strongest possible way. The CNPRC is important to UC Davis, to the entire University of 
California system, and to the nation, as it is one of only seven NIH-funded non-human primate 
research centers. We recognize the responsibility this carries and we remain fully supportive of 
the base grant application and committed to the continued success of the CNPRC. 

cme 
University of California, Davis 
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July 10, 2014 

Office of Research Infrastructure Programs 
Division of Program Coordination, Planning and Strategic Initiatives (DPCPSI) 
9000 Rockville Pike 
Bethesda, MD 20892 

Dear colleagues of the review panel, 

The California National Primate Research Center (CNPRC), located at the University of California, 
Davis (UC Davis), unifies key personnel, infrastructure, and services across research domains for a 
common goal: the advancement of nonhuman primate models for the study and treatment of human 
disease. The CNPRC brings together a strong team of Core Scientists, veterinarians, technicians, and 
administrative staff to capitalize on the depth and breadth of translational research with nonhuman 
primate models that cuts across the human lifespan. The CNPRC is embedded in the fabric of UC 
Davis and through this advantageous position enjoys virtually unlimited opportunities for cross
departmental and interdisciplinary interactions and partnerships. As seen throughout the present 
proposal, the CNPRC leadership and faculty have capitalized on this rich potential for outreach and 
the future plans are well integrated into the overall university research portfolio. It is clear to upper 
administration that the CNPRC brings a unique and critically important dimension to the pursuit of 
innovative therapeutic advances to improve human health. The exciting research projects described 
in the application, either initiated by CNPRC faculty or having CNPRC Core and Affiliated Scientists 
as key partners, will bring added value with regard to conditions mirroring those in humans. Results 
brought forward by these efforts will inform studies in humans and contribute to accelerate and 
catalyze discoveries and innovations. 

The established CNPRC infrastructure includes experienced Core Scientists with joint appointments 
in academic departments in UC Davis schools and colleges (e.g., Schools of Medicine and Veterinary 
Medicine, Colleges of Engineering and Letters and Science) and integrates and leverages several key 
institutional Centers and programs. Through these partnerships, the CNPRC derives additional 
advantages that add to the already very strong program. During the current funding period, Core 
Scientists collaborated with 346 Affiliate Scientists and other investigators from institutions across 
the U.S. (128 from UC Davis), published approximately 400 manuscripts, and mentored 300 
trainees (undergraduate to junior faculty). Extramural grants during the current funding period for 
all Units and facilities combined totaled approximately $150 million. 

Four broad Scientific Research Units (Brain, Mind, and Behavior; Infectious Diseases; Reproductive 
Sciences and Regenerative Medicine; Respiratory Diseases) include 20 Core Scientists that maintain 
active NIH-supported research, service, and training programs, and are collectively a resource for 
investigators and trainees nationwide. Working with nonhuman primates requires specialized 
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California National Primate Research Center 
July 10, 2014 
Page I 2 

knowledge and expertise and Core Scientists provide the intellectual infrastructure for a range of 
collaborative opportunities, multidisciplinary partnerships, and novel services to support and 
facilitate research with nonhuman primates. We are deeply aware that the CNPRC is an established 
national resource with a primary mission to conduct nonhuman primate research at the highest 
quality level and to provide services and resources to the greater research community. UC Davis is 
deeply committed to the highest possible quality in all its missions and we take this responsibility 
very seriously. 

In parallel with the base grant renewal application, a search for a new CNPRC Director has been 
conducted. The leaders of our Schools of Medicine and Veterinary Medicine assisted Vice 
Chancellor Lewin and me in developing a recruitment strategy, and quickly and enthusiastically 
mobilized the leadership and faculty of the man UC Davis colle es and schools that interact with 
the CNPRC. A search committee, led b xcluded by RequeSter as identified 
a strong leading candidate, and the UC Davis leadership has worked expeditiously to develop a 
recruitment package to ensure the continued success of the CNPRC. I am very pleased to state that 
UC Davis will make substantial institutional commitments to the Director for renovation of CNPRC 
facilities, faculty support and new instrumentation. These commitments, together with the creative 
leadership of a new director will serve to expand the already vibrant research program of the 
CNPRC. 

1 have conferred with the deans of selected colleges (Medicine, Veterinary Medicine, Biological 
Sciences, Engineering, Social Sciences) and the Primate Center leadership to identify thematic areas 
of scientific interest to the campus. Based on these areas, I have authorized or will authorize at least 
10 joint faculty recruitments of Core Scientists in the CNPRC. The necessary infrastructure 
including space and equipment will be provided to these faculty members. I am very pleased that 
the new faculty positions are contributed by a very broad range of schools and colleges (School of 
Medicine, School of Veterinary Medicine, College of Biological Sciences, College of Engineering, and 
College of Letters & Sciences), recognizing the strategic importance of the CNPRC not only for UC 
Davis but for the entire University of California system. This broad and enthusiastic commitment is 
a clear indication of the importance of the CNPRC felt by faculty and students throughout the 
university. 

ln conclusion, I want to reemphasize our strong and unwavering support for the CNPRC. We are 
proud of the accomplishments of the CNPRC, we acknowledge our responsibility as housing one of 
the seven national primate research centers and we look forward with confidence to add to the 
national scientific arsenal in promoting discoveries to advance knowledge and human health. 

Sincerely, 
=><eluded by Requester 

Provost and Executive Vice Chancellor 
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July 9, 2014 

Office of Research Infrastructure Programs 

SCHOOL OF VETERINARY MEDICINE 
OFFICE OF THE DEAN 
ONE SHIELDS AVENUE 
DAVIS, CA 95616 
Tel (530) 752-1361 
Fax (530) 752-2801 
http://www.vetmed.ucdavis.edu/about/lairmore.cfm 

Division of Program Coordination, Planning and Strategic Initiatives (DPCPSI) 
9000 Rockville Pike 
Bethesda, MD 20892 

Dear NIH Review Panel, 

This letter serves to convey my enthusiasm to renew the base funding for the California National 
Primate Research Center (CNPRC) because of its enormous contribution to the UC Davis 
School of Veterinary Medicine (SVM), the campus as a whole, and the national research 
community. The UC Davis SVM is one of the premier veterinary schools in the world and the 
only veterinary school in the University of California system and it plays a crucial role to 
advance the health of animals, people, and the environment. The SVM serves the people of 
California by providing educational, research, clinical service, and public service programs of 
the highest quality to advance the health and care of animals, the health of the environment, 
and public health, and to contribute to the economy. We lead the nation among veterinary 
schools in total research funding and NIH funding; totally over $65 million in total expenditures 
during the past fiscal year. School of Veterinary Medicine faculty members have earned a 
reputation for their broad expertise and shared commitment to solving some of society's most 
persistent health problems. The school's impact is evident in the accomplishments of clinicians 
who have developed novel treatments and basic scientists who continue to make major 
discoveries in animal, human and environmental health. Our educational mission is 
comprehensive and include a broad spectrum of students and trainees in our professional 
Doctor of Veterinary Medicine program, Master of Preventive Veterinary Medicine program, the 
most comprehensive clinical residency program in the world (in collaboration with the CNPRC), 
and exceptional graduate academic MS and PhD programs. 

Prior to assuming the role as Dean of the SVM at UC Davis, I was very familiar with the many 
contributions of the CNPRC to the university and to the broader research community as a 
whole. I had the pleasure to serve as a member of the NIH site visit team in the previous 
renewal application cycle and was quite impressed with the achievements and the many areas 
of cutting-edge research focus of the CNPRC. As a long-term NIH funded investigator and 
member of the Institutes of Medicine (National Academy of Sciences), I feel very confident in 
helping evaluate and serve on the leadership team for the CNPRC. Since arriving at UC Davis, I 
have continued this interaction with the CNPRC and I have been very involved with facilitating 
the CNPRC lea ers Ip rans, 10 ._ __ _.o the incoming director. Further, I am very 
pleased to note that man facult members in the SVM are active in leadin roles in the CNPRC 
as Core Scientists Excluded by Requester . In 
addition Excluded by Requester Associate Director for Primate Services of the CNPRC, is a faculty 
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member in the SVM. This involvement attests to the close collaboration that exists between the 
CNPRC and the SVM. 

The physical proximity of the CNPRC to the Center for Comparative Medicine (CCM) and the 
Pritchard Veterinary Medical Hospital (VMTH) facilitates novel research approaches that are 
highly comparative in nature and maximizes opportunities for collaboration in solving complex 
problems in disease transmission. At the CCM, SVM faculty work side-by-side with their 
counterparts affiliated with the School of Medicine to facilitate innovative approaches aimed at 
understanding the pathogenesis of complex human disease. Investigators are developing 
comparative experimental designs that integrate molecular engineering of new rodent models 
and naturally occurring veterinary diseases patients treated at the VMTH, thereby facilitating 
translation of study results to nonhuman primate models and human clinical trials. 

The CNPRC is a central component and active contributor to the National Primate Research 
Centers program nationwide and continues to meet NIH strategic priorities by providing high
quality animals, facilities, tools, and services driven by the intellectual infrastructure of the Core 
Scientists who guide and conduct basic and translational research with nonhuman primates. 
The CNPRC places a strategic emphasis on multidisciplinary research teams that focus on 
developing and using nonhuman primate models of human health and disease. This strategic 
emphasis is directly in line with the mission of the SVM and we employ many companion animal 
models of human disease to achieve this goal. The goals for the next CNPRC funding period 
are to address accessible state-of-the-art research opportunities for investigators and trainees 
that promote the study of human health and healthy aging in the nonhuman primate model. This 
overarching vision builds upon expertise, productivity, and innovation; strong ties with 
institutional and national programs; and maximizes resources for NIH-funded research. The 
SVM will collaborate closely with the CNPRC to achieve this vision and to benefit veterinary 
medicine practices as well. Importantly, the SVM has committed several new faculty positions to 
the CNPRC as part of the recruitment of the new director. We believe that this strong level of 
support will jointly benefit the CNPRC and the SVM and continue the already strong synergy in 
promoting innovative scientific and educational initiatives. 

During its long and fruitful history, the CNPRC has contributed to the success of many 
investigators within the CNPRC and outside of the center. The UC Davis SVM has developed a 
very strong, collaborative relationship with the CNPRC and I anticipate that this will continue to 
grow as the CNPRC enters its next funding period. I give my full support for the successful 
renewal of the UC Davis CNPRC. 

Sincerely, 

Dean 
School of Veterinary Medicine 
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!Excluded by Requester I 
DEAN

PHONE: (530) 752-0554 
FAX: 530 752-8058 
EMAIL: cdavis.edu 

OFFICE OF RESEARCH INFRASTRUCTURE PROGRAMS 

Division of Program Coordination, Planning and Strategic Initiatives (DPCPSI) 
9000 Rockville Pike 
Bethesda, MD 20892 

Dear colleagues of the review panel, 

COLLEGE OF ENGINEERING 
OFFICE OF THE DEAN 

ONE SHIELDS A VENUE 
DAVIS, CA 95616-5294 

July 9, 2014 

Since its founding in 1962, the UC Davis College of Engineering has focused on finding technical 
solutions to some of our nation's most challenging problems, while also preparing thousands of highly 
skilled engineers to join us in this challenge. In addition to finding engineering solutions to problems 
involving energy, environment, and physical infrastructure, our researchers and educators focus on 
specific areas of concern regarding human health and biology including biomedical imaging, biomedical 
engineering, data visualization, and information technology and management. Indeed, recent imaging 
technologies emerging from the UC Davis College of Engineering have allowed researchers to study 
biological processes at the cellular and molecular levels, regeneration and repair of tissues, 
nanomedicine and nanotherapeutics, and drug delivery systems that precisely target diseased cells. 

The creation of the Department of Biomedical Engineering approximately 15 years ago added an 
important new dimension to the college and expanded opportunities for partnerships with faculty in life 
sciences. The department has rapidly grown to one of the most well-funded biomedical engineering 
departments in the University of California system, and its faculty is well recognized nationally. They 
have, since the inception of the department, developed very strong ties with faculty in the Schools of 
Medicine, Veterinary Medicine, and the California National Primate Research Center (CNPRC). Faculty 
from our college work with CNPRC scientists particularly in the area of biomedical imaging, which is

Excluded by ence y e · one of our faculty members, in a leadership role of the RequeSler RC Multimodal Imaging Cor . y the rich imaging opportunities provided, Core Scientists 
in the Reproductive Sciences and Regenerative Medicine Unit have unique strengths in gene- and cell
based therapy/regenerative medicine and tissue engineering. The unit has a long-standing commitment 
to the development and application of novel in vivo imaging technologies and tools including 
ultrasound, optical imaging, and positron emission tomography/computed tomography (PET/CT) as 
described in the Multimodal Imaging Core. The unit also provides a stron connection with the UC 
Davis Center for Molecular and Genomic Ima in directed b .....,_-.-,-.--.� Iome 1cal cyclotron a �clude

t

d by 

�cludetd by ochemistry la ora ory, '-r..----..-�--......r-� ho has a Joint acu ty appointment in the Colleg eques er
eques er ngineering and the School of e IcIne, an t e new UC Davis Radiochemistry Research and

Training Facility that was developed cooperatively by the UC Davis Health System, PETNET Solutions 
Inc., and the Northern California PET Imaging Center. Led b��clude_d by lthe unique partnership with 
PETNET functions as a pipeline for commercialization of the concepts and compounds that researchers 
develop. 
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Office of Research Infrastructure Programs 
July 9, 2014 
Page 2 

The goals for the next CNPRC funding period are to address accessible state-of-the-art research 
opportunities for investigators and trainees that promote the study of human health and healthy aging in 
the nonhuman primate model. This overarching vision builds upon expertise, productivity, and 
innovation; strong ties with institutional and national programs; and maximizes resources for NIH
funded research. The UC Davis College of Engineering will continue to collaborate closely with the 
CNPRC to achieve these goals and with a thoughtful plan for the addition of new imaging capabilities, 
including MRI, on-site at the Primate Center which will advance the CNPRC mission. In conclusion, I 
am very pleased to offer my full support for the successful renewal of the UC Davis CNP RC. 

Excluded by Requester 
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UNIVERSITY OF CALIFORNIA, DAVIS 

Office of the Dean of Social Sciences one Shields Avenue 

College of Letters and Science DAYIS.CALIFORNIA95616 

July 8, 2014

VICE CHANCELLOR HARRIS LEWIN 

Off ice of Research 

Dear Vice Chancellor Lewin, 

The College of Letters and Science (L&S) is the largest of the schools and colleges at UC Davis. 
The college is made up of three divisions encompassing the broadest offering of disciplines at UC Davis: 
Humanities, Arts and Cultural Studies, Mathematical and Physical Sciences, and Social Sciences. The 
college is committed to providing the best higher education possible, cultivating a brighter future for 
generations to come. By providing critical thinking and fundamental education to students, it opens 
doors for future leaders, great thinkers, accomplished scholars, and strong global citizens. The college 
creates opportunities for undergraduate research and provides enhanced enrichment programs. 

As Dean of Social Sciences in the UC Davis College of L&S, I am impressed by the strong 
collaboration between L&S faculty and the California National Primate Research Center (CNPRC). The 
CNPRC is a central component and driving force in the National Primate Research Centers program 
nationwide and continues to meet NIH strategic priorities by providing high-quality animals, facilities, 
tools, and services driven by the intellectual infrastructure of the Core Scientists that guide and conduct 
basic and translational research with nonhuman primates. The CNPRC puts a strategic emphasis on 
multidisciplinary research teams that focus on developing and using nonhuman primate models of 
human health and disease. 

Severa f Core scientists in the CNPRC Brain, Mind, and Behavior 
Research Unit Excluded by Requester studying neuroanatomical organization, biobehavioral
organization, neuro1mmune 1nteract1ons an e etiology of autism, social bonds and social 
development, the human-animal interface, and social networks. This team of investigators specializes in 
research on sociality, temperament, and development with a lifespan approach that utilizes measures 
from early stages to aged animals, including new primate models of human psychiatric diseases. The 
Unit Core Scientists lead vibrant research programs that contribute to the training of students and 
visiting scientists. Major focus areas include neurodevelopmental disorders, particularly those with social 
deficits such as autism. The effects of social development on lifespan health has been a central theme 
since inception of the Unit b�Excluded by Requester Whose early work on attachment in monkeys and its
effects on later behavior was central to the field. The BioBehavioral Assessment (BBA) Program is a 
resource unique to the NPRC system. This program is based on more than three decades of 
psychobiological research documenting the existence of stable, individual differences in patterns of 
adaptation to the environment throughout the lifespan, which have been shown to be associated with 
genetics, brain function, neuroendocrine organization, patterns of neural innervation of lymphoid tissue, 
and immune function. These and related activities are also provided by Unit Core and Affiliate Scientists 
through the Behavior Research Services Core and the management of the CNPRC colonies in Primate 
Services through Behavior Management Services. 
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Vice Chancellor Lewin 
July 8, 2014 
Page 2 

In closing, I offer my strong support for the successful renewal of the CNPRC. The collaboration 
between L&S faculty and the CNPRC is but one example of the strong, collaborative culture at UC Davis 
and I anticipate its continued success. To ensure a continued vibrant synergy between the CNPRC and 
the College of L&S, I am pleased to state that the College will contribute a new faculty position as part of 
the recruitment of the incoming CNPRC Director. This strong support underscores the importance of the 
ongoing CNPRC research studies for our college and the university as a whole. 

Letters Of Support 

Sincerely, 
Excluded by Requester 

Distinguished Professor of Psychology and Neurology 
Dean of Social Sciences 
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UNIVERSITY OF CALIFORNIA, DAVIS 

BERKELEY • DAVIS • IRVJNE • LOS ANGELES • JUVERSIDE • SAN DIEGO • SANTA BARBARA • SANTA CRUZ 

ONE SHIELDS AVENUE CENTER FOR COMPARATIVE MEDICINE 

SCHOOL OF MEDICINE DAVIS, CALIFORNIA 95616-8557 

SCHOOL OF VETERINARY MEDICINE 

(530) 752-7913 

FAX (530) 752-7914 

Vice Chancellor for Research Harris Lewin July 10, 2014 

Re: Letter of Support for the P51 renewal of the California National Primate Research Center 

Dear Dr. Lewin, 

I am writing to affirm the long-standing commitment of the Center for Comparative Medicine (CCM) to 
the highly productive and innovative collaboration between the CCM and the California National 
Primate Research Center (CNPRC). As you know, the primary mission of the CCM is the use of animal 
models of human diseases, and this concept embraces the concept of "One Medicine" through 
interdisciplinary comparative medical research, teaching, and model development. The research focus 
of the CCM is to investigate the pathogenesis of human disease, using experimental animal models 
and naturally occurring animal diseases. The recognition that animal diseases present unique 
opportunities to investigate the mechanisms of human disease pathogenesis is almost 90 years old. As 
first articulated in 1927 ·(Bradley, Proc Royal Soc Med. 21: 129), "Human and veterinary medicine are 
confronted with similar problems and employ similar means for their solution; and, taken together, they 
deal with a large group of animals sufficient to justify the contention that they are two branches of one 
medicine". Accordingly, UC Davis stands apart from all other institutions in enabling a translational 
pipeline from multiple veterinary species to human clinical practice, and the CCM represents the nexus 
between the Schools of Medicine and Veterinary Medicine. 

The Center for Comparative Medicine will soon initiate new faculty recruitments for up to three 
Assistant/Associate Professor positions. The CCM has a balanced research portfolio between faculty 
who use nonhuman primate (NHP) and/or mouse models of human diseases, with an emphasis on 
infectious diseases. Of the three recruits to be considered, it is anticipated that one to two of these 
recruits will have research programs based on NHP models. Due to the long-standing interdigitation of 
the CNPRC and CCM research programs, our recruitments will be conducted with representation of the 
CNPRC Core Scientists on the search committee so that the recruitment processes harmonizes with 
the long-term goals of the CNPRC. While we are casting a wide net in our candidate search, one goal 
of the search is to recruit candidates with research programs involving infectious disease, mucosal 
immunity, vaccines, and/or microbial therapeutics. In particular, I would like to stress that recruitment of 
candidates with a subset of these areas as applied to respiratory biology will be a prime consideration 
to leverage the strong Respiratory Diseases program at the CNPRC. 

The CNPRC is a critical resource nationally and for the UC Davis campus. The extensive and unique 
expertise for translational research with nonhuman primates by the core scientists, many of which are 
also faculty at the CCM, provides major strengths in intellectual and physical infrastructure shared 
between these adjacent facilities. With the current NIH strategic areas of focus related to infectious 
diseases and lifespan health, we envision expansion of many of the highly successful NIH supported 
programs in place within the CCM and CNPRC, and with the new recruitments planned in both 
programs Excluded by Requester 

Sincerely 

!Excluded by Requester 

I 
Associate Director, Center for Comparative Medicine; 
Associate Professor, Department of Anatomy, Physiology, and Cell Biology; 
School of Veterinarv Medicine, University of California, Davis 
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OVERVIEW 

RESOURCE SHARING PLAN 

Data and resources are regularly shared through collaborations, publications, presentations, outreach efforts, 
websites, and other collaborative and service opportunities provided through the California National Primate 
Research Center (CNPRC) and the National Primate Research Center (NPRC) Consortium NPRC Research 

and Capabilities Inventory website (see NPRC Consortium). 

The overall objective is to: (1) Ensure that project datasets will be widely shared with the scientific community 
and public for research and training; (2) Ensure privacy and security for sensitive data; and (3) Ensure the 
long-term value and viability of data sets collected through proper metadata documentation and data archiving. 

Data will be shared in several ways: (1) through dissemination of results, (2) through internal collaborations, (3) 
through collaborations with outside investigators, and/or (4) through online databases including those 
accessed through the CNPRC website, the Clinical and Translational Science Center (CTSC) Facilities, Cores, 

and Resources website that provides information to the research community on the opportunities for 
translational research at UC Davis, which includes the CNPRC Service Cores and other resource 
opportunities. 

As soon as findings have been fully vetted and determined to accurately represent the data and the 
uncertainties therein, results will be disseminated through scientific presentations and to peer-reviewed 
journals. In general, dissemination to the public will usually occur only after acceptance of the article at the 
conclusion of peer review. 

Following the NIH Public Access Policy (NOT-OD-08-033) all investigators funded by this program will submit 
or have submitted for them to National Library of Medicine PubMed Central an electronic version of their final, 
peer-reviewed manuscripts upon acceptance for publication, to be made publicly available no later than 12 
months after the official date of publication. Because this program draws upon experts from diverse fields, the 
journals and professional meetings where research will be presented are also diverse. 

The use of data made available by the CNPRC is subject to the following restrictions and qualifications: 
The data user will acknowledge the CNPRC in any publications, reports, or presentations that use data falling 
under the auspices of the program. Where such products result from the use of data secured through the 
program, the data user is strongly urged to consider collaboration and/or co-authorship with program 
investigators as appropriate for common practices regarding authorship. Data users will cite CNPRC data sets 
in a standard format. 

Following peer-reviewed publication, data may be freely distributed to investigators at academic institutions 
requesting the information for non-commercial research. Requests for data from for-profit corporations to use 
the information commercially will be negotiated by the UC Davis Technology Transfer office. All licensing shall 
be subject to distribution pursuant to the home institution's policies and procedures on royalty income. The 
Technology Transfer office will report any invention disclosure submitted to them to the UC Office of the 
President. 

Other data sharing occurs internally among investigators who are part of the CNPRC, for the purpose of 
furthering scientific goals. Use of data is decided by the component Leaders or the leaders of projects that are 
using CNPRC resources, and those uses that are not part of the original grant aims will be discussed by the 
Research Advisory Committee. 
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APPLICATION FOR FEDERAL ASSISTANCE 

SF 424 (R&R) 

5. APPLICANT INFORMATION

Legal Name*: 

Department: 

Division: 

Street1 *: 

Street2: 

City•: 

County: 

State*: 

Province: 

Country*: 

ZIP/ Postal Code*: 

Regents of the University of California 

Sponsored Programs 

Office of Research 

1850 Research Park Drive 

Suite 300 

Davis 

CA: California 

USA: UNITED ST A TES 

956186153 

Person to be contacted on matters involving this application 

Prefix: First Name•: Middle Name: 

Alyssa 

Position/Title: 

Street1 •: 

Street2: 

City*: 

County: 

State•: 

Province: 

Country*: 

ZIP/ Postal Code*: 

Contracts and Grants Analyst 

1850 Research Park Drive 

Suite 300 

Davis 

CA: California 

USA: UNITED STATES 

956186[53 

Phone Number*: 530-754-7827 Fax Number: 530-754-7879 

7. TYPE OF APPLICANT*

Other (Specify): 

0MB Number: 4040-0001 

Expiration Date: 06/30/2016 

Organizational DUNS*: 04 71200840000 

Last Name*: Suffix: 

Bunn 

Email: aabunn@ucdavis.edu 

H: Public/State Controlled Institution of Higher Education 

Small Business Organization Type 0 Women Owned 0 Socially and Economically Disadvantaged 

11. DESCRIPTIVE TITLE OF APPLICANT'S PROJECT*
Administrative Overview

12. PROPOSED PROJECT

Start Date·

05/01/2015

Tracking Number: GRANT117037 42 

Ending Date• 

04/30/2020 

Funding Opportunity Number: PAR-14-226 . Received Date: 07/15/2014 
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0MB Number: 4040·0010 

Expiration Date: 06/3012016 

Project/Performance Site Location(s) 

Project/Performance Site Primary Location 

Organization Name: 

Duns Number: 

Street1 •: 

Street2: 

City•: 

County: 

State•: 

Province: 

Country*: 

Zip / Postal Code*: 

University of California Davis 

0471200840000 

One Shields Ave 

Davis 

CA: California 

USA: UNITED STATES 

956165270 

Project/Performance Site Congressional District*: 

File Name 

Additional Location(s) 

Tracking Number: GRANT117037 42 

0 I am submitting an application as an individual, and not on behalf of 

a company, state, local or tribal government, academia, or other type of 

organization. 

CA-003 
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RESEARCH & RELATED Other Project Information 

1. Are Human Subjects Involved?* o Yes e No 

1.a. If YES to Human Subjects 

Is the Project Exempt from Federal regulations? 0 Yes 0 No 

If YES, check appropriate exemption number: - 1 - 2 - 3 _4 - 5 - 6

If NO, is the IRB review Pending? o Yes 0 No 

IRB Approval Date: 

Human Subject Assurance Number 

2. Are Vertebrate Animals Used?* O Yes e No 

2.a. If YES to Vertebrate Animals 

Is the IACUC review Pending? O Yes 0 No 

IACUC Approval Date: 

Animal Welfare Assurance Number 

3. Is proprietary/privileged information included in the application?* • Yes 0 No 

4.a. Does this project have an actual or potential impact - positive or negative - on the environment?* 0 Yes 

4.b. If yes, please explain:

4.c. If this project has an actual or potential impact on the environment, has an exemption been authorized or an O Yes

environmental assessment (EA) or environmental impact statement (EIS} been performed? 

4.d. If yes, please explain:

5. Is the research performance site designated, or eligible to be designated, as a historic place?* O Yes 

5.a. If yes, please explain:

6. Does this project involve activities outside the United States or partnership with international o Yes

collaborators?*

6.a. If yes, identify countries:

6.b. Optional Explanation:

Filename 

7. Project Summary/Abstract* AO_Abstract.pdf 

8. Project Narrative*

9. Bibliography & References Cited AO_Bibliograph.ReferencesCited.pdf

10.Facilities & Other Resources AO_FacilitiesOlherResources.pdf 

11.Equipment AO _Equipment. pdf 
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ADMINISTRATIVE SERVICES: ADMINISTRATION OVERVIEW 

ABSTRACT 

The Administrative Services of the California National Primate Research Center (CNPRC) provide 
administrative and business services across the entire program including those related to animal resources 
(Primate Services), Core Services, and Scientific Research Units, as well as the Pilot Research Program, 
Outreach, and NPRC Consortium activities. The CNPRC is an Organized Research Unit placed 
administratively under the UC Davis Vice Chancellor for Research, who also serves as Principal Investigator 
for the P51 base grant. The Vice Chancellor for Research is ultimately responsible for the CNPRC as a 
national resource, and the CNPRC Director is responsible for administrative functions including day-to-day 
management and scientific direction. The CNPRC Director is assisted in this role by Associate Directors 
(Administration and Operations, Primate Services, Research), Assistant Directors (Colony Management and 
Research Services, Information Technology Services), and the Research Unit Leaders (Brain, Mind, and 
Behavior Research Unit, Infectious Diseases Research Unit, Reproductive Sciences and Regenerative 
Medicine Research Unit, Respiratory Diseases Research Unit). The CNPRC is governed by two standing 
oversight committees, the National Scientific Advisory Board and the CNPRC Research Advisory Committee. 
Each provide a balanced perspective on external advice and review, and aid in more fully informing internal 
executive management and decision-making. Other CNPRC standing committees are responsible for the 
overall function and mission, and to address critical areas related to daily management and regulatory 
compliance. Several UC Davis centrally administered offices, including the Office of the Vice Chancellor for 
Research, provide key services to the CNPRC. The CNPRC facilities and administrative A-B-C rate structure is 
unique, and applies only to National Primate Research Centers. Services provided by UC Davis to support the 
CNPRC are included in the A-rate and income generated from A-rate recovery is returned to UC Davis with a 
portion shared with the CNPRC per UC policy. Income generated from the B- and C-rate is returned in its 
entirety to the CNPRC by the UC Davis administration. The Specific Aims for administrative services include: 
(1) Provide an overall structure for executive management and decision-making of the CNP RC, (2) Ensure
administrative and operational responsibility for the CNPRC, (3) Support CNPRC technological and data
management needs, and (4) Improve and maintain the infrastructure of CNPRC facilities.
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ADMINISTRATIVE SERVICES: ADMINISTRATION OVERVIEW 

FACILITIES AND OTHER RESOURCES 

Laboratories: Not applicable 

Clinical: Not applicable 

Animal: Not applicable 

Computer: There are 4 computers in the Director's Office. Laser printers and fax machines are also available. 

Office: The Director's Office includes the office for the Director. 

Other: The CNPRC provides the optimal environment for studies with nonhuman primates based on the 
facilities and support services available. 
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ADMINISTRATIVE SERVICES: ADMINISTRATION OVERVIEW 

EQUIPMENT 

Not applicable 

Equipment Page 284 
Obtained by Rise for Animals. 

Uploaded to Animal Research Laboratory Overview (ARLO) on 09/19/2020



Contact PD/Pl: Lewin, Harris, A Admin-Core-001 (566) 
0MB Number: 4040·0001 

Expiration Date: 06/3012016 

RESEARCH & RELATED Senior/Key Person Profile (Expanded) 

I 
Excluded by Requester 

Tracking Number: GRANT117037 42 

PROFILE• Project Director/Principal Investigator 
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Expiration Date: 06/30/20t 6 

RESEARCH & RELATED BUDGET - SECTION A & B, BUDGET PERIOD 1 

ORGANIZATIONAL DUNS*: 0471200840000

Budget Type*: • Project O Subaward/Consortium 

Enter name of Organization: Regents of the University of California 

A. Senior/Key Person
Prefix First Name• Middle 

Name 

Start Date*: 05-01-2015

Last Name* Suffix Project Role* 

End Date*: 04-30-2016 Budget Period: 1 

Base 
Salary($) 

Calendar Academic Summer Requested Fringe Funds Requested($)* 
Months Months Months Salary ($)* Benefits ($)*

+�t
�·

i·Ft::

d

::�u::::

s

;:� all Senior Key Persons in the 
l

tt�·�h�
!
d

t
;;�

�.g��.e.�tc.� ... ��-!s-,�-u�-i�-
1
:-�-�rFFORT , .... q:.O. ............... q:.O. ....................... �.:q.o. . . . . . . . . . . . . . . . . ....... �'.q.o. .......................................... �.'.q.o. 

Additional Senior Key Persons: 

B. Other Personnel
Number of Project Role*
Personnel*

Post Doctoral Associates 

File Name: Total Senior/Key Person 0.00 

Calendar Months Academic Months Summer Months Requested Salary ($)* Fringe Benefits* Funds Requested ($)*

....................................................................................................... ...................................... ...................................... ...................................... .................................................. .............................................. ..................................................

Graduate Students 
....................................................................................................... .......•.............................. ................................. •.... ................•..................... .................................................. .............................................. .................................................. 

................... ......... Undergraduate. Students......................... ...................................... ...................................... ...................................... ........................... . ............ ···•··••··•··••··•·••··••··•···•••···•········ . ................................. . 
Secretarial/Clerical 

0 Total Number Other Personnel 

RESEARCH & RELATED Budget {A-B} (Funds Requested) 

Tracking Number: GRANT117037 42 

Total Other Personnel 

Total Salary, Wages and Fringe Benefits (A+B) 
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RESEARCH & RELATED BUDGET - SECTION C, D, & E, BUDGET PERIOD 1 

ORGANIZATIONAL DUNS*: 0471200840000 

Budget Type*: • Project O Subaward/Consortium 

Enter name of Organization: Regents of the University of California 

Start Date*: 05-01-2015 End Date*: 04-30-2016 Budget Period: 1 

C. Equipment Description

List items and dollar amount for each item exceeding $5,000 

Equipment Item Funds Requested($)* 

Total funds requested for all equipment listed in the attached file 0.00 

Additional Equipment: 

D. Travel

File Name: 

Total Equipment 0.00 

1. Domestic Travel Costs ( Incl. Canada, Mexico, and U.S. Possessions)

Funds Requested ($)* 

0.00 

0.00 2. Foreign Travel Costs

E. Participant/Trainee Support Costs

1. Tuition/Fees/Health Insurance

2. Stipends

3. Travel

4. Subsistence

5. Other:

O Number of Participants/Trainees 

RESEARCH & RELATED Budget {C-E} (Funds Requested) 

Tracking Number: GRANT11703742 

Total Travel Cost 

Total Participant Trainee Support Costs 
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Funds Requested ($)* 
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0.00 

0.00 

0.00 

0.00 
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Contact PD/Pl: Lewin, Harris, A Admin-Core-001 (566) 

RESEARCH & RELATED BUDGET- SECTIONS F-K, BUDGET PERIOD 1 

ORGANIZATIONAL DUNS*: 0471200840000 

Budget Type*: • Project O Subaward/Consortium 

Enter name of Organization: Regents of the University of California 

Start Date*: 05-01-2015 End Date*: 04-30-2016 Budget Period: 1 

F. Other Direct Costs Funds Requested($)* 

1. Materials and Supplies 0.00 

2. Publication Costs 0.00 

3. Consultant Services 0.00 

4. ADP/Computer Services 0.00 

5. Subawards/Consortium/Contractual Costs 0.00 

6. Equipment or Facility Rental/User Fees 0.00 

7. Alterations and Renovations 0.00 

Total Other Direct Costs 0.00 

G. Direct Costs Funds Requested ($)* 

H. Indirect Costs

Indirect Cost Type 

1. MTDC Primate Center Rate

Cognizant Federal Agency 

(Agency Name, POC Name, and POC Phone Number) 

I. Total Direct and Indirect Costs

Total Direct Costs (A thru F) 0.00 

Indirect Cost Rate (%) Indirect Cost Base ($) Funds Requested ($)* 

22. 7 0.00 0.00 
----------< 

Total Indirect Costs 0.00 

DHHS, ERNEST WILLARD, (415) 437-7820 

Total Direct and Indirect Institutional Costs (G + H) 

Funds Requested ($)* 

0.00 

Funds Requested ($)"I 

0.00 

K. Budget Justification* File Name: AO_BudgetJustification.pdf 

(Only attach one file.) 

RESEARCH & RELATED Budget {F-K} (Funds Requested) 

Tracking Number: GRANT11703742 
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Contact PD/Pl: Lewin, Harris, A Admin-Core-001 (566) 0MB Number: 4040·0001 

Expiration Date: 06/30/20t 6 

RESEARCH & RELATED BUDGET - SECTION A & B, BUDGET PERIOD 2 

ORGANIZATIONAL DUNS*: 0471200840000 
Budget Type*: • Project O Subaward/Consortium 
Enter name of Organization: Regents of the University of California 

Start Date*: 05-01-2016 End Date*: 04-30-2017 Budget Period: 2 

A. Senior/Key Person
Prefix First Name• Middle Last Name* Suffix Project Role* Base 

Name Salary ($) 

.. 1: 
.
..
..
...

.
. Jxcluded by Requester

1 ... !.n.t�r.i.r:n,.g��.9.�t°.� .. �=��u��
I
�� 

Total Funds Requested for all Senior Key Persons in the attached file 

Calendar Academic Summer Requested Fringe Funds Requested($)* 
Months Months Months Salary ($)* Benefits ($)* 

._____ ___, 

·r
FFORT 

1 

... q ... o. ............... q ... o. ....................... �.:q.o. ....................... q'.q.o. .......................................... �.'.q.o.

Additional Senior Key Persons: 

B. Other Personnel
Number of Project Role*
Personnel*

Post Doctoral Associates 

File Name: Total Senior/Key Person 0.00 

Calendar Months Academic Months Summer Months Requested Salary ($)* Fringe Benefits* Funds Requested ($)* 

....................................................................................................... ...................................... ...................................... ...................................... .................................................. .............................................. ..................................................

Graduate Students 
....................................................................................................... .......•.............................. ................................. •.... ................•..................... .................................................. .............................................. .................................................. 

................... ......... Undergraduate. Students......................... ...................................... ...................................... ...................................... ........................... . ............ ···•··••··•··••··•·••··••··•···•·•···•········ . ................................. .
Secretarial/Clerical 

0 Total Number Other Personnel 

RESEARCH & RELATED Budget {A-B} (Funds Requested) 

Tracking Number: GRANT117037 42 

Total Other Personnel 

Total Salary, Wages and Fringe Benefits (A+B) 
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0.00 

0.00 
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Contact PD/Pl: Lewin, Harris, A Admin-Core-001 (566) 

RESEARCH & RELATED BUDGET - SECTION C, D, & E, BUDGET PERIOD 2 

ORGANIZATIONAL DUNS*: 0471200840000 

Budget Type*: • Project O Subaward/Consortium 

Enter name of Organization: Regents of the University of California 

Start Date*: 05-01-2016 End Date*: 04-30-2017 Budget Period: 2 

C. Equipment Description

List items and dollar amount for each item exceeding $5,000 

Equipment Item Funds Requested($)* 

Total funds requested for all equipment listed in the attached file 0.00 

Additional Equipment: 

D. Travel

File Name: 

Total Equipment 0.00 

1. Domestic Travel Costs ( Incl. Canada, Mexico, and U.S. Possessions)

Funds Requested ($)* 

0.00 

0.00 2. Foreign Travel Costs

E. Participant/Trainee Support Costs

1. Tuition/Fees/Health Insurance

2. Stipends

3. Travel

4. Subsistence

5. Other:

O Number of Participants/Trainees 

RESEARCH & RELATED Budget {C-E} (Funds Requested) 

Tracking Number: GRANT11703742 

Total Travel Cost 

Total Participant Trainee Support Costs 
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0.00 

Funds Requested ($)* 

0.00 

0.00 

0.00 

0.00 

0.00 
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Contact PD/Pl: Lewin, Harris, A Admin-Core-001 (566) 

RESEARCH & RELATED BUDGET- SECTIONS F-K, BUDGET PERIOD 2 

ORGANIZATIONAL DUNS*: 0471200840000 

Budget Type*: • Project O Subaward/Consortium 

Enter name of Organization: Regents of the University of California 

Start Date*: 05-01-2016 End Date*: 04-30-2017 Budget Period: 2 

F. Other Direct Costs Funds Requested($)* 

1. Materials and Supplies 0.00 

2. Publication Costs 0.00 

3. Consultant Services 0.00 

4. ADP/Computer Services 0.00 

5. Subawards/Consortium/Contractual Costs 0.00 

6. Equipment or Facility Rental/User Fees 0.00 

7. Alterations and Renovations 0.00 

Total Other Direct Costs 0.00 

G. Direct Costs Funds Requested ($)* 

H. Indirect Costs

Indirect Cost Type 

1. MTDC Primate Center Rate

Cognizant Federal Agency 

(Agency Name, POC Name, and POC Phone Number) 

I. Total Direct and Indirect Costs

Total Direct Costs (A thru F) 0.00 

Indirect Cost Rate (%) Indirect Cost Base ($) Funds Requested ($)* 

22. 7 0.00 0.00 
----------< 

Total Indirect Costs 0.00 

DHHS, ERNEST WILLARD, (415) 437-7820 

Total Direct and Indirect Institutional Costs (G + H) 

Funds Requested ($)* 

0.00 

Funds Requested ($)"I 

0.00 

K. Budget Justification* File Name: AO_BudgetJustification.pdf 

(Only attach one file.) 

RESEARCH & RELATED Budget {F-K} (Funds Requested) 

Tracking Number: GRANT11703742 
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Contact PD/Pl: Lewin, Harris, A Admin-Core-001 (566) 0MB Number: 4040-0001 

Expiration Date: 06/30/20t 6 

RESEARCH & RELATED BUDGET - SECTION A & B, BUDGET PERIOD 3 

ORGANIZATIONAL DUNS*: 0471200840000 
Budget Type*: • Project O Subaward/Consortium 
Enter name of Organization: Regents of the University of California 

Start Date*: 05-01-2017 End Date*: 04-30-2018 Budget Period: 3 

A. Senior/Key Person
Prefix First Name• Middle 

Name 
Last Name* Suffix Project Role* Base 

Salary($) 
.. 1: .. ... JExcluded by Requester l.. ... !.n.t�r.i.':n. .. ���.9.�t°.�. �:��u����
Total Funds Requested for all Senior Key Persons in the attached file 

Calendar Academic Summer Requested Fringe Funds Requested($)* 
Months Months Months Salary ($)* Benefits ($)* 

. rFFORT

1 
... q ... o. ............... q ... o. ....................... �.:q .o. ....................... �'.q.o. .......................................... �.'.q.o.

...._ ___ __. 

Additional Senior Key Persons: 

B. Other Personnel
Number of Project Role*
Personnel*

Post Doctoral Associates 

File Name: Total Senior/Key Person 0.00 

Calendar Months Academic Months Summer Months Requested Salary ($)* Fringe Benefits* Funds Requested ($)* 

....................................................................................................... ...................................... ...................................... ...................................... .................................................. .............................................. ..................................................

Graduate Students 
....................................................................................................... .......•.............................. .................................•.... ................•..................... .................................................. .............................................. .................................................. 

................... ......... Undergraduate. Students......................... ...................................... ............................................................................ ........................... . ............ .............................................. . ................................. . 
Secretarial/Clerical 

0 Total Number Other Personnel 

RESEARCH & RELATED Budget {A-B} (
F

unds Requested) 

Tracking Number: GRANT117037 42 

Total Other Personnel 

Total Salary, Wages and Fringe Benefits (A+B)
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0.00 

0.00 
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Contact PD/Pl: Lewin, Harris, A Admin-Core-001 (566) 

RESEARCH & RELATED BUDGET - SECTION C, D, & E, BUDGET PERIOD 3 

ORGANIZATIONAL DUNS*: 0471200840000 

Budget Type*: • Project O Subaward/Consortium 

Enter name of Organization: Regents of the University of California 

Start Date*: 05-01-2017 End Date*: 04-30-2018 Budget Period: 3 

C. Equipment Description

List items and dollar amount for each item exceeding $5,000 

Equipment Item Funds Requested($)* 

Total funds requested for all equipment listed in the attached file 0.00 

Additional Equipment: 

D. Travel

File Name: 

Total Equipment 0.00 

1. Domestic Travel Costs ( Incl. Canada, Mexico, and U.S. Possessions)

Funds Requested ($)* 

0.00 

0.00 2. Foreign Travel Costs

E. Participant/Trainee Support Costs

1. Tuition/Fees/Health Insurance

2. Stipends

3. Travel

4. Subsistence

5. Other:

O Number of Participants/Trainees 

RESEARCH & RELATED Budget {C-E} (Funds Requested) 

Tracking Number: GRANT11703742 

Total Travel Cost 

Total Participant Trainee Support Costs 
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0.00 

Funds Requested ($)* 

0.00 

0.00 

0.00 

0.00 

0.00 
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Contact PD/Pl: Lewin, Harris, A Admin-Core-001 (566) 

RESEARCH & RELATED BUDGET- SECTIONS F-K, BUDGET PERIOD 3 

ORGANIZATIONAL DUNS*: 0471200840000 

Budget Type*: • Project O Subaward/Consortium 

Enter name of Organization: Regents of the University of California 

Start Date*: 05-01-2017 End Date*: 04-30-2018 Budget Period: 3 

F. Other Direct Costs Funds Requested($)* 

1. Materials and Supplies 0.00 

2. Publication Costs 0.00 

3. Consultant Services 0.00 

4. ADP/Computer Services 0.00 

5. Subawards/Consortium/Contractual Costs 0.00 

6. Equipment or Facility Rental/User Fees 0.00 

7. Alterations and Renovations 0.00 

Total Other Direct Costs 0.00 

G. Direct Costs Funds Requested ($)* 

H. Indirect Costs

Indirect Cost Type 

1. MTDC Primate Center Rate

Cognizant Federal Agency 

(Agency Name, POC Name, and POC Phone Number) 

I. Total Direct and Indirect Costs

Total Direct Costs (A thru F) 0.00 

Indirect Cost Rate (%) Indirect Cost Base ($) Funds Requested ($)* 

22. 7 0.00 0.00 
----------< 

Total Indirect Costs 0.00 

DHHS, ERNEST WILLARD, (415) 437-7820 

Total Direct and Indirect Institutional Costs (G + H) 

Funds Requested ($)* 

0.00 

Funds Requested ($)"I 

0.00 

K. Budget Justification* File Name: AO_BudgetJustification.pdf 

(Only attach one file.) 

RESEARCH & RELATED Budget {F-K} (Funds Requested) 

Tracking Number: GRANT11703742 

Page 294 

Funding Opportunity Number: PAR-14-226. Received Date: 
2014-07-15T19:19:27.000-04:00 

Obtained by Rise for Animals. 
Uploaded to Animal Research Laboratory Overview (ARLO) on 09/19/2020



Contact PD/Pl: Lewin, Harris, A Admin-Core-001 (566) 0MB Number: 4040-0001 

Expiration Date: 06/30/20t 6 

RESEARCH & RELATED BUDGET - SECTION A & B, BUDGET PERIOD 4 

ORGANIZATIONAL DUNS*: 0471200840000 

Budget Type*: • Project O Subaward/Consortium 

Enter name of Organization: Regents of the University of California 

Start Date*: 05-01-2018 End Date*: 04-30-2019 Budget Period: 4 

A. Senior/Key Person

Prefix First Name• Middle Last Name* Suffix Project Role* Base 

Name Salary ($) 

.. 1: ..
...

... J
&cluded by Requester I., ................ !.n.t�r.i.r:n,.g��.9.�t°.� ... ln:��u��

I
:� 

Calendar Academic Summer Requested Fringe Funds Requested($)* 

Months Months Months Salary ($)* Benefits ($)* 

Total Funds Requested for all Senior Key Persons in the attached file ----� 

.e
FORT 

, ... q:.0. ............... q:.0. ....................... �.:q.0, ....................... q'.q.o. .......................................... �.'.q.0, 

Additional Senior Key Persons: 

B. Other Personnel

Number of Project Role*

Personnel*

Post Doctoral Associates 

File Name: Total Senior/Key Person 0.00 

Calendar Months Academic Months Summer Months Requested Salary ($)* Fringe Benefits* Funds Requested ($)* 

....................................................................................................... ...................................... ...................................... ...................................... .................................................. .............................................. ..................................................

Graduate Students 
....................................................................................................... .......•.............................. ................................. •.... ................•..................... .................................................. .............................................. .................................................. 

................... ......... Undergraduate. Students......................... ...................................... ...................................... ...................................... ........................... . ............ ···•··••··•··••··•·••··••··•···•••···•········ . ................................. . 
Secretarial/Clerical 

0 Total Number Other Personnel 

RESEARCH & RELATED Budget {A-B} (Funds Requested) 

Tracking Number: GRANT117037 42 

Total Other Personnel 

Total Salary, Wages and Fringe Benefits (A+B) 
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0.00 

0.00 
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Contact PD/Pl: Lewin, Harris, A Admin-Core-001 (566) 

RESEARCH & RELATED BUDGET - SECTION C, D, & E, BUDGET PERIOD 4 

ORGANIZATIONAL DUNS*: 0471200840000 

Budget Type*: • Project O Subaward/Consortium 

Enter name of Organization: Regents of the University of California 

Start Date*: 05-01-2018 End Date*: 04-30-2019 Budget Period: 4 

C. Equipment Description

List items and dollar amount for each item exceeding $5,000 

Equipment Item Funds Requested($)* 

Total funds requested for all equipment listed in the attached file 0.00 

Additional Equipment: 

D. Travel

File Name: 

Total Equipment 0.00 

1. Domestic Travel Costs ( Incl. Canada, Mexico, and U.S. Possessions)

Funds Requested ($)* 

0.00 

0.00 2. Foreign Travel Costs

E. Participant/Trainee Support Costs

1. Tuition/Fees/Health Insurance

2. Stipends

3. Travel

4. Subsistence

5. Other:

O Number of Participants/Trainees 

RESEARCH & RELATED Budget {C-E} (Funds Requested) 

Tracking Number: GRANT11703742 

Total Travel Cost 

Total Participant Trainee Support Costs 
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0.00 

Funds Requested ($)* 

0.00 

0.00 

0.00 

0.00 

0.00 
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Contact PD/Pl: Lewin, Harris, A Admin-Core-001 (566) 

RESEARCH & RELATED BUDGET- SECTIONS F-K, BUDGET PERIOD 4 

ORGANIZATIONAL DUNS*: 0471200840000 

Budget Type*: • Project O Subaward/Consortium 

Enter name of Organization: Regents of the University of California 

Start Date*: 05-01-2018 End Date*: 04-30-2019 Budget Period: 4 

F. Other Direct Costs Funds Requested($)* 

1. Materials and Supplies 0.00 

2. Publication Costs 0.00 

3. Consultant Services 0.00 

4. ADP/Computer Services 0.00 

5. Subawards/Consortium/Contractual Costs 0.00 

6. Equipment or Facility Rental/User Fees 0.00 

7. Alterations and Renovations 0.00 

Total Other Direct Costs 0.00 

G. Direct Costs Funds Requested ($)* 

H. Indirect Costs

Indirect Cost Type 

1. MTDC Primate Center Rate

Cognizant Federal Agency 

(Agency Name, POC Name, and POC Phone Number) 

I. Total Direct and Indirect Costs

Total Direct Costs (A thru F) 0.00 

Indirect Cost Rate (%) Indirect Cost Base ($) Funds Requested ($)* 

22. 7 0.00 0.00 
----------< 

Total Indirect Costs 0.00 

DHHS, ERNEST WILLARD, (415) 437-7820 

Total Direct and Indirect Institutional Costs (G + H) 

Funds Requested ($)* 

0.00 

Funds Requested ($)"I 

0.00 

K. Budget Justification* File Name: AO_BudgetJustification.pdf 

(Only attach one file.) 

RESEARCH & RELATED Budget {F-K} (Funds Requested) 

Tracking Number: GRANT11703742 
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Contact PD/Pl: Lewin, Harris, A Admin-Core-001 (566) 0MB Number: 4040-0001 

Expiration Date: 06/30/20t 6 

RESEARCH & RELATED BUDGET - SECTION A & B, BUDGET PERIOD 5 

ORGANIZATIONAL DUNS*: 0471200840000 

Budget Type*: • Project O Subaward/Consortium
Enter name of Organization: Regents of the University of California 

Start Date*: 05-01-2019 End Date*: 04-30-2020 Budget Period: 5 

A. Senior/Key Person

Prefix First Name• Middle Last Name* Suffix Project Role* Base 

Name Salary ($) 

.. 1: ........... pcluded by Requester I ................. !.n.t�r.i.r:n,.g��.9.�t°.� .... �:��u����
Total Funds Requested for all Senior Key Persons in the attached file 

Calendar Academic Summer Requested Fringe Funds Requested($)* □Months Months Salary ($)* Benefits ($)* 

0.0 0.0 0.00 0.00 0.00 
.. . .......... , ,  ............ , ,  .................................... ......................... , ,  ....................................................... .

�---� 

Additional Senior Key Persons: 

B. Other Personnel

Number of Project Role*

Personnel*

Post Doctoral Associates 

File Name: Total Senior/Key Person 0.00 

Calendar Months Academic Months Summer Months Requested Salary ($)* Fringe Benefits* Funds Requested ($)* 

........................................................................................... ............ ...................................... ...................................... ...................................... .................................................. .............................................. ..................................................

Graduate Students 
....................................................................................................... .......•.............................. ................................. •.... ................•..................... .................................................. .............................................. .................................................. 

................... ......... Undergraduate. Students......................... ...................................... ...................................... ...................................... ........................... . ............ .............................................. . ................................. . 
Secretarial/Clerical 

0 Total Number Other Personnel 

RESEARCH & RELATED Budget {A-B} (Funds Requested) 

Tracking Number: GRANT117037 42 

Total Other Personnel 

Total Salary, Wages and Fringe Benefits (A+B) 
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0.00 

0.00 
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Contact PD/Pl: Lewin, Harris, A Admin-Core-001 (566) 

RESEARCH & RELATED BUDGET - SECTION C, D, & E, BUDGET PERIOD 5 

ORGANIZATIONAL DUNS*: 0471200840000 

Budget Type*: • Project O Subaward/Consortium 

Enter name of Organization: Regents of the University of California 

Start Date*: 05-01-2019 End Date*: 04-30-2020 Budget Period: 5 

C. Equipment Description

List items and dollar amount for each item exceeding $5,000 

Equipment Item Funds Requested($)* 

Total funds requested for all equipment listed in the attached file 0.00 

Additional Equipment: 

D. Travel

File Name: 

Total Equipment 0.00 

1. Domestic Travel Costs ( Incl. Canada, Mexico, and U.S. Possessions)

Funds Requested ($)* 

0.00 

0.00 2. Foreign Travel Costs

E. Participant/Trainee Support Costs

1. Tuition/Fees/Health Insurance

2. Stipends

3. Travel

4. Subsistence

5. Other:

O Number of Participants/Trainees 

RESEARCH & RELATED Budget {C-E} (Funds Requested) 

Tracking Number: GRANT11703742 

Total Travel Cost 

Total Participant Trainee Support Costs 
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0.00 

Funds Requested ($)* 

0.00 

0.00 

0.00 

0.00 

0.00 
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Contact PD/Pl: Lewin, Harris, A Admin-Core-001 (566) 

RESEARCH & RELATED BUDGET- SECTIONS F-K, BUDGET PERIOD 5 

ORGANIZATIONAL DUNS*: 0471200840000 

Budget Type*: • Project O Subaward/Consortium 

Enter name of Organization: Regents of the University of California 

Start Date*: 05-01-2019 End Date*: 04-30-2020 Budget Period: 5 

F. Other Direct Costs Funds Requested($)* 

1. Materials and Supplies 0.00 

2. Publication Costs 0.00 

3. Consultant Services 0.00 

4. ADP/Computer Services 0.00 

5. Subawards/Consortium/Contractual Costs 0.00 

6. Equipment or Facility Rental/User Fees 0.00 

7. Alterations and Renovations 0.00 

Total Other Direct Costs 0.00 

G. Direct Costs Funds Requested ($)* 

H. Indirect Costs

Indirect Cost Type 

1. MTDC Primate Center Rate

Cognizant Federal Agency 

(Agency Name, POC Name, and POC Phone Number) 

I. Total Direct and Indirect Costs

Total Direct Costs (A thru F) 0.00 

Indirect Cost Rate (%) Indirect Cost Base ($) Funds Requested ($)* 

22. 7 0.00 0.00 
----------< 

Total Indirect Costs 0.00 

DHHS, ERNEST WILLARD, (415) 437-7820 

Total Direct and Indirect Institutional Costs (G + H) 

Funds Requested ($)* 

0.00 

Funds Requested ($)"I 

0.00 

K. Budget Justification* File Name: AO_BudgetJustification.pdf 

(Only attach one file.) 

RESEARCH & RELATED Budget {F-K} (Funds Requested) 

Tracking Number: GRANT11703742 
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Contact PD/Pl: Lewin, Harris, A Admin-Core-001 (566) 

ADMINISTRATIVE SERVICES: ADMINISTRATION OVERVIEW 

BUDGET JUSTIFICATION 

PERSONNEL 
All effort will be committed through the Director's Office, therefore effort listed in this component does not fully 
demonstrate the level of commitment to these activities. 

I Personnel 
!

eluded by Requester 

pcluded by Requester 

Role 
Interim Director 

!Interim Director i
FFORT 

Percent{%) FTE devoted to CNPRC base 
functions bv source 

P51 I Pro<1ram Income I Other I Total 
% Effort 

I months) 
Excluded by I Requester s Professor in the Department of 

Patholo and Laborator Medicine, School of Medicine, and currem1 gy y y serves as the CNPRC Interim Director.
He is responsible for the day-to-day management and scientific direction of the CNPRC. 

FRINGE BENEFITS 
Fringe benefits are calculated at the UC Davis federally negotiated rates, which are applied by title code and 
fiscal year (July through June). 

EQUIPMENT
None 

TRAVEL 
Not applicable 

SUPPLIES
None 

OTHER EXPENSES
None 

Budget Justification Page 301 
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Contact PD/Pl: Lewin, Harris, A Admin-Core-001 (566) 

RESEARCH & RELATED BUDGET - Cumulative Budget 

Section A, Senior/Key Person 

Section B, Other Personnel 

Total Number Other Personnel 

Total Salary, Wages and Fringe 
Benefits (A+B) 

Section C, Equipment 

Section D, Travel 

1. Domestic

2. Foreign

Section E, Participant/Trainee Support 
Costs 

1. Tuition/Fees/Health Insurance

2. Stipends

3. Travel

4. Subsistence

5. Other

6. Number of Participants/Trainees

Section F, Other Direct Costs 

1. Materials and Supplies

2. Publication Costs

3. Consultant Services

4. ADP/Computer Services

5. Subawards/Consortium/Contractual
Costs

6. Equipment or Facility Rental/User
Fees

7. Alterations and Renovations

8. Other 1

9. Other 2

10. Other 3

Section G, Direct Costs 
(A thru F) 

Section H, Indirect Costs 

Section I, Total Direct and Indirect 
Costs (G + H) 

Section J, Fee 

Tracking Number: GRANT11703742 

Totals($) 

0 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 
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PHS 398 Cover Page Supplement 

1. Project Director / Principal Investigator (PD/Pl)

Prefix: 

First Name*: Harris 

Middle Name: A 

Last Name*: Lewin 

Suffix: 

2. Human Subjects

Clinical Trial? 

Agency-Defined Phase Ill Clinical Trial?* 

3. Permission Statement*

e No 

Q No 

O Yes 

O Yes 

0MB Number: 0925-0001 

If this application does not result in an award, is the Government permitted to disclose the title of your proposed project, and the name, 
address, telephone number and e-mail address of the official signing for the applicant organization, to organizations that may be 
interested in contacting you for further information (e.g., possible collaborations, investment)? 

O Yes e No 

4. Program Income*

Is program income anticipated during the periods for which the grant support is requested? Q Yes • No

If you checked "yes" above (indicating that program income is anticipated), then use the format below to reflect the amount and source(s). 
Otherwise, leave this section blank. 

Budget Period* Anticipated Amount ($)* 

Tracking Number: GRANT117037 42 

Source(s)* 
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PHS 398 Cover Page Supplement 

5. Human Embryonic Stem Cells

Does the proposed project involve human embryonic stem cells?* • No Q Yes 

If the proposed project involves human embryonic stem cells, list below the registration number of the specific cell line(s) from the following 
list: http://grants.nih.gov/stem_cells/registry/current.htm. Or, if a specific stem cell line cannot be referenced at this time, please check the box 
indicating that one from the registry will be used: 

Cell Line(s): □ Specific stem cell line cannot be referenced at this time. One from the registry will be used.

6. Inventions and Patents (For renewal applications only)

Inventions and Patents*: O Yes e No 

If the answer is "Yes" then please answer the following: 

Previously Reported*: O Yes Q No 

7. Change of Investigator/ Change of Institution Questions

□ Change of principal investigator / program director

Name of former principal investigator / program director: 

Prefix: 

First Name*: 

Middle Name: 

Last Name*: 

Suffix: 

□ Change of Grantee Institution

Name of former institution*: 

Tracking Number: GRANT117037 42 
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PHS 398 Research Plan 

Please attach applicable sections of the research plan, below. 0MB Number: 0925-0001 

1. Introduction to Application
(for RESUBMISSION or REVISION only) 

2. Specific Aims

3. Research Strategy*

4. Progress Report Publication List

Human Subjects Sections 

5_ Protection of Human Subjects 

6. Inclusion of Women and Minorities

7. Inclusion of Children

I---

Other Research Plan Sections 

8. Vertebrate Animals

9. Select Agent Research

1Q_ Multiple PD/Pl Leadership Plan 

11. Consortium/Contractual Arrangements

12. Letters of Support

13. Resource Sharing Plan(s)

I---

Appendix (if applicable) 

14. Appendix

Tracking Number: GRANT117037 42 

AO_SpecificAims.pdf 

AdminOverviewFINAL.pdf 

AO_ResourceSharingPlan_pdf 
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ADMINISTRATIVE SERVICES: ADMINISTRATION OVERVIEW 

SPECIFIC AIMS 

The Administrative Services component of the California National Primate Research Center (CNPRC) provides 
services across the entire program through the Director's Office, Administration and Operations Services, 
Information Technology Services, and Facilities Improvement. The Specific Aims for the CNPRC administration 
are directly aligned with the components that comprise the central administration for the CNPRC as follows: 

Specific Aim 1. Provide an overall structure for executive management and decision-making of the 
CNPRC. 
Plan. This will be accomplished in the Director's Office by providing direction and leadership for research 
excellence, ensuring the successful operation of the CNPRC through consensus management and highly 
trained staff, mentoring and training the next generation of investigators with nonhuman primate expertise, and 
ensuring the highest standards of responsible conduct of research and animal care. 

Specific Aim 2. Ensure administrative and operational responsibility for the CNPRC. 
Plan. This will be accomplished through Administration and Operations Services that will provide business 
office services, human resources support, oversight of purchasing and stores, operations of facilities, and 
emergency response. 

Specific Aim 3. Support CNPRC technological and data management needs. 
Plan. This will be accomplished by Information Technology Services to ensure the efficient and cost-effective 
operations of Core and Affiliate Scientists research, colony management, and business operations as it 
pertains to information technology. 

Specific Aim 4. Improve and maintain the infrastructure of CNPRC facilities. 
Plan. This will be accomplished by directing Facilities Improvement funds to improve the overall infrastructure 
that supports the research enterprise by upgrading the facilities and replacing obsolete equipment to ensure 
the sustainability and overall mission of the CNPRC. 
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ADMINISTRATIVE SERVICES: ADMINISTRATION OVERVIEW 

Introduction. The Administrative components of the California National Primate Research Center (CNPRC) 
provide services across the entire program. The components include: the Director's Office, Administration 
and Operations Services, Information Technology Services, and Facilities Improvements (Figure 1 ). The 
Administrative Overview provides an overall view of the CNPRC administrative functions within the context of 
the UC Davis campus. 

Figure 1. Organizational Chart: Administrative Services 
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�
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Functions and Qualifications of the CNPRC Principal Investigator {Pl). Vice Chancellor Harris Lewin has 
ultimate responsibility for the conduct of CNPRC operations. As Vice Chancellor for Research, Dr. Lewin 
occupies a senior level position at UC Davis that assures administrative continuity of the CNPRC program. 
Vice Chancellor Lewin is directly responsible to eluded by Requester for the following areas: Technology 
Management and Corporate Relations, Researc minis ra ,on and Compliance, and Interdisciplinary 
Research and Strategic Initiatives (see below). Prior to his appointment at UC Davis, Vice Chancellor Lewin 
was faculty at the University of Illinois at Urbana-Champaign, and served as Director of the University of Illinois 
Biotechnology Center, Founding Director of the W.M. Keck Center for Comparative and Functional Genomics, 
and Founding Director of the Institute for Genomic Biology. He is a Fellow of the American Association for the 
Advancement of Science and a member of the U.S. National Academy of Sciences. 

Administrative Relationships. The CNPRC is an Organized Research Unit placed administratively under the 
UC Davis Office of the Vice Chancellor for Research (see Organizational Chart, Figure 1 ). Pl Lewin appoints 
the CNPRC Director in accord with UC Davis academic and personnel policies, approves appointments to the 
National Scientific Advisor Board and is ultimately responsible for the NPRC as a national resource. The 
CNPRC Interim Director�'.:I.��;.��Y is responsible through Vice Chancellor Lewin for the CNPRC P51 base
grant to both the Univers1 a I ornIa and the National Institutes of Health (NIH) for administrative functions 
of the CNP RC. Interim Excluded by addresses the day-to-day management and scientific direction of the 

Requester 
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xcluded by 
CNPRC. equester is an established investigator with a stellar track record of NIH f n r arch, and a Core 
Scientist in the Infectious Diseases Research Unit. As noted in the Overview clude

1

d by ill serve in this
capacity until the new CNPRC director candidate currently under recruitment is in p"ace.' e CNPRC Director 
is assisted in this role by the Associate Directors, Assistant Directors, and the Research Unit Leaders. The 
Associate Director for Administration and Operations!Excluded by Requester I is responsible for all fiscal and 
administrative activities including budget, personnel, grants/contracts administration, business office, facilities 
management, central storehouse, purchasing, security, and administrative support to the Director's Office and 
the Scientific Research Units (see subsequent sections). The Associate Director for Primate Services (Dr. 

Excluded by 
""""'".....,.. _ _. is responsible for all Primate Services components, which includes Colony Management andRequester erv1ces, Primate Medicine Services, Anatomic and Clinical Pathology Services, and Behavior and

�-�!.!.<.L.!�"""-..1.lW.IJ...LS,!�ement Services. The Assistant Director for Colony Management and Research Services (Ms. 
._ _______ __. 

reports to the Associate Director for Primate Services in the areas of animal care, colon 
management, research-related support, and staff coordination. The Associate Director for Research Excluded by 

o .... n,,..-.c-t,-,,.r 

!Excluded by pversees the Pilot Research Program and Service Cores. The Assistant Director for In orma 10n 
Technolog eluded by is responsible for providing computing support and services for daily operations.equester 
Research nit ea ers provide administrative and scientific oversight for each of the four Research Units 
(Brain, Mind, and Behavior; Infectious Diseases; Reproductive Sciences and Regenerative Medicine; 
Respiratory Diseases). Core Scientists in these Research Units provide the essential scientific expertise to 
assist investigators nationwide in the use of the nonhuman primate model and related techniques and 
methodologies. Core Scientists are appointed by the CNPRC Pl and the Director in strict conformance with the 
host institutions' academic and personnel policies and are approved by the NIH. Appointments of Core 
Scientists are made on the basis of whether demonstrated experience and expertise is appropriate to their 
proposed scientific and/or research service responsibilities within the CNPRC. Joint appointments of Core 
Scientists in academic departments at UC Davis ensure mutually beneficial relationships between the CNPRC 
and the host institution. Core Scientists represent a broad range of Schools and Colleges (e.g., Schools of 
Medicine and Veterinary Medicine, Colleges of Engineering and Letters and Science). Thus, administrative 

lacement of the CNPRC within the Office of the Vice Chancellor for Research is highly advantageous. All 
% Effort ientists evo of their professional time rvice that is directly related to su o in h 

c programs and activities a he CNPRC, and at leas o nonhuman primate % Effort
�---� 

research (see Overview, Service Cores, and Research Unit descriptions). 

Oversight Committees. The CNPRC is governed by two standing oversight committees: the National
Scientific Advisory Board (Table 1) and the Research Advisory Committee (Table 2). 
Table 1. National Scientific Advisory Board Members 

Members Title Department and Institution 
t:xcluded by Requester Professor Department of Medicine, UC San Francisco 

Senior Director Animal Resources, The Scripps Research Institute 
Professor Department of Microbiology and Medicine Genetics, 

University of Pittsburqh 
Professor Laboratory of Diaqnostic Radioloqy Research, NIH 
Retired Yerkes NPRC (Associate Director), Emory University 
Distinguished Department of Pathobiology and Diagnostic 
Professor lnvestiqation, Michiqan State University 
Director Department of Pathology and Comparative Medicine, 

Wake Forest University 
Professor Division of Experimental Medicine, UC San Francisco 
Consultant Private Consultant 
Professor Center for Environmental Medicine, Asthma and Lung 

Biology, University of North Carolina 
Professor Department of Obstetrics, Gynecology, and 

Reproductive Sciences, University of Pittsburqh 
Associate Department of Neurobiology and Anatomy, University 
Professor of Rochester 
Professor Barshop Institute for Longevity and Aging Studies, 

University of Texas 
Professor Department of Pediatrics, Indiana University 
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Each provide a balanced perspective of external advice and review, and to more fully inform internal executive 
management and decision-makin�..J...J..1.,,,__._.,,._,_,,.....,,._.......,,e National Scientific Advisory Board is to provide advice and 
guidance to Pl Lewin and lnterim��1.��:

1
��Y on planning and program activities to support continued and

balanced scientific growth of the , an o ensure proper administrative organization and management. 
The National Scientific Advisory Board is composed of 14 nationally eminent scientists with experience using 
nonhuman primates for research, veterinarians, and administrative members who cover the range of CNPRC 
expertise and technical subjects. As a group, the National Scientific Advisory Board specifically addresses and 
reviews overall structure and function over a two-day period annually and provides a written report to Pl Lewin 
and eluded by Under the direction of the Pl, the Director's Office is responsible for implementing

0n110,t0.-

recommen a ions. ational Scientific Advisory Board members are appointed annually and are typically 
reappointed for 3-5 consecutive terms. The most recent National Scientific Advisory Board meeting was held 
on February 26-27, 2013. 

The CNPRC also has a standing Research Advisory Committee that provides advice to the CNPRC Director 
regarding prioritization of projects and resources, overall CNPRC function, and research needs. The Research 
Advisory Committee includes the four Research Unit Leaders, the Associate and Assistant Directors, the 
Senior Veterinary Managers for Primate Medicine Services and Anatomic and Clinical Pathology Services, and 
the Director's of the UC Davis Clinical and Translational Science Center (CTSC) and Center for Comparative 
Medicine (CCM); the committee meets every other week throughout the calendar year. The Research Advisory 
Committee also has a pre-proposal mechanism in place for the review of all proposed projects to be conducted 
at the CNPRC including all grant and contract submissions that propose to use CNPRC resources (see below). 
The Research Advisory Committee reviews the scientific merit of any new project proposals that have not 
undergone NIH peer review and propose to use CNPRC resources. Minutes from Research Advisory 
Committee meetings are maintained in the Director's Office. 

The CNPRC has other standing committees that are responsible for the overall function and mission, and to 
address critical areas related to daily management and regulatory compliance (Table 2). 

UC Davis Animal Care and Use Program. The CNPRC vivarium is a component of the UC Davis Association 
for Assessment and Accreditation of Laboratory Animal Care International (AAALAC)-accredited program. The 
most recent AAALAC review (2014) of the UC Davis Animal Care Program resulted in Full Accreditation with 
no recommendations for improvements, attesting to the high quality standards for animal research at UC Davis 
and the CNPRC. The UC Davis AAALAC-accredited program has the most diverse and complex organization 
of any academic entity in the nation. Vertebrate animals are used in a wide array of biomedical/translational 
and agricultural research and teaching programs with educational efforts in areas such as basic biology, 
animal science and management, veterinary science, and training of veterinary and medical residents. 
Approximately 500 UC Davis investigators and instructors, plus an additional 2,000 supporting staff, use and 
care for approximately 346,000 animals, encompassing over 30 species. The campus devotes almost one 
million square feet in 280 buildings and structures to animal-related activities. 

At UC Davis, a single Institutional Animal Care and Use Committee (IACUC) oversees all animal use in 
research and teaching in order to ensure that the highest ethical and animal welfare standards are met across 
the campus. The IACUC, a faculty-based committee with 25 members (faculty, facility staff, campus Attending 
Veterinarian, IACUC staff, public non-affiliated members, non-scientists in addition to 12 alternate members) 
(Table 3) inspects all animal facilities, evaluates all aspects of the institutional animal care program, 
establishes policy and procedure for the UC Davis campus, and coordinates training, compliance, and 
occupational health programs. The IACUC meets every other week for a 2-hour period throughout the calendar 
year, and participates in inspections and subcommittee meetings. Approximately 600 protocols, over 1,000 
amendments with significant changes, and approximately 4,000 administrative amendments are submitted on 
an annual basis; approximately 1,500 approved protocols currently support research and teaching activities. In 
addition to the IACUC Administrator there are 7 IACUC staff members to aid in facilitating the process. The 
IACUC has an on-line submission process for protocols and amendments. 
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Table 2 CNPRC Standing Committees 
CNPRC Committee Members 
Research Advisory Committee 

Senior Management Committee 

Colony Management Advisory 
Committee 

Morbidity and Mortality 
Committee 

Environmental Enrichment 
Committee 

Injury and Illness Prevention 
Program Safety Committee 

Infection Control Committee 

Director (Chair); Associate Director's 
for Administration and Operations, 
Primate Services, and Research; 
Assistant Director for Colony 
Management and Research Services; 
Assistant Director for Information 
Technology; Research Unit Leaders; 
Clinical and Translational Science 
Center Director; and Center for 
Comparative Medicine Director 

Director (Chair); Associate Director's 
for Administration and Operations, 
Primate Services, and Research; 
Assistant Director for Colony 
Management and Research Services; 
Assistant Director for Information 
Technology; Primate Medicine and 
Pathology Senior Veterinary Managers 
Associate Director for Primate Services 
and Assistant Director for Colony 
Management and Research Services 
(Co-Chairs), Core Scientists, Staff 
Veterinarians 

Primate Medicine and Pathology 
Managers; UC Davis Attending 
Veterinarian; Associate Director for 
Primate Services; Assistant Director for 
Colony Management and Research 
Services; Unit Leader and UC Davis 
IACUC Co-Chair (Chair) 
Associate Director for Primate Services 
and Lead for Behavior Management 
Services (Co-Chairs); Assistant 
Director for Colony Management and 
Research Services; Staff Veterinarians; 
Behavior Manaqement Services Staff 
Safety and Compliance Officer (Chair); 
representatives from Administrative 
components and Scientific Research 
Units 

Associate Director for Primate 
Services; Assistant Director for Colony 
Management and Research Services; 
Core Scientists from the Infectious 
Diseases Research Unit (Core 
Scientist, Chair); Staff Veterinarians; 
Animal Resource Supervisor for 
infectious housing; Safety and 
Compliance Officer; Medical Director of 
the UC Davis Occupational Health 
Program 

Research Strategy 

Frequency and Function 
• Biweekly
• Address research needs and overall

CNPRC function
• Prioritizes projects and resources
• Review proposed research projects; ~60

pre-proposals for submitted grants and
contracts reviewed annually; discussed
and evaluated in terms of scientific
merit, resources available, animal
availability, meeting the NPRC mission,
applicability, and NIH priority

• Weekly
• CNPRC programmatic, administrative,

facility, and management topics many of
which are brought in a more formal
manner to the Research Advisory
Committee for final review and approval

• Monthly
• Issues impacting colony management

(e.g., Specific Pathogen Free colony,
reproductive colony, behavioral
management and environmental
enrichment, colony genetics)

• Quarterly
• Review spontaneous deaths in outdoor

field corrals
• Discuss colony-related topics and

practices, identify action items

• Quarterly
• Review ongoing practices, areas of

focus or concern, new concepts and
suggestions, and efficacy of current
practices

• Quarterly
• Reviews any safety concerns,

disseminates safety information
including injury and illness prevention
programs, emergency action plans,
infection and exposure control practices,
hazardous material procedures,
biosafety guidelines, and medical waste
procedures

• Quarterly
• Reviews ongoing practices including

health surveillance for employees and
visitors, vaccination policies, BSL3
polices and practices, and personal
protective equipment (PPE)
requirements
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T bl 3 UC D . IACUC M b h" a e av1s em ers 1p 
Name of Member/Code* DeQ ree/Credentials 

MOO1 PhD 

____J=Xcluded by Requester DVM,DACLAM 
1v1uuq PhD 
MOOS PhD 
MOO7 MA 
MOOS PhD 
MOO9 DVM 
M010 BS 
MO13 BA, CPIA 
MO14 BA, CPIA 
M016 BS 
MO18 CPIA 
MO24 PhD 
M026 MD 
MO31 PhD 
MO33 PhD 
M034 PhD 
M04O DVM 
M042 PhD 
M086 BS, CPIA 
MO87 PhD 
MO9O PhD, DVM 
MO91 PhD 
M092 BS 
MO93 PhD 
MO94 BS, CPIA, CMAR 
MO95 BS, CPIA, CMAR 
MO96 PhD 
MO97 PhD, DVM 
MO99 PhD 
M10O PhD 
M101 PhD 
M102 PhD 
M103 PhD 
M104 PhD 
M105 DVM 
M106 BS 

PHS Policy Membership Requirements UC Title 
Scientist: IACUC Co-Chair Professor 
Attending Veterinarian (AV) AV 

Scientist Associate Professor 
Scientist: IACUC Chair Professor 

Non-Scientist Librarian 
Scientist Facility Manaqer 

Alternate for AV Senior Veterinarian 
Non-Scientist Facility Manager 

Alternate for MO14, MO18 and MO86 IACUC Specialist 
Member IACUC Specialist 

Non-Scientist Facility Manager 
Member IACUC Specialist 
Scientist Professor 
Scientist Associate Professor 

Alternate Scientific Member Professor 
Scientist Professor 
Scientist Professor 

Alternate for AV Veterinarian 
Scientist Professor 
Member IACUC Specialist 
Scientist Professor 
Scientist Professor 

Alternate for MO24 Professor 
Nonaffiliated Retired Public Health 

Scientist Professor 
Alternate for MO14, MO18 and MO86 Associate Director 
Alternate for MO14, MO18 and MO86 IACUC Specialist 

Scientist Professor 
Scientist Professor 

Alternate for MO14, MO18 and MO86 IACUC Specialist 
Alternate for MO34 Professor 

Scientist Professor 
Scientist Professor 

Alternate for MO87 Professor 
Alternate Scientific Member Professor 

Alternate for AV Senior Veterinarian 
Nonaffiliated Retired Engineer 

*IACUC members names are coded per University policy except for the Attending Veterinarian; CPIA=Certified Professional IACUC
Administrator; CMAR=Certified Manager of Animal Resources

Excluded by 
CNP RC Core Scientists are members of the UC Davis IACUC. Requester Reproductive Sciences and 
Regenerative Medicine Research Unit Leader, serves as the IACUC Co-Chair and is also a member of the UC 
Davis Animal Care Leadership Team which consists of the Institutional Official (Vice Chancellor for 
Administration and Resource Management; Committee Chair), IACUC Administrator, IACUC Chair and Co
Chair, UC Davis Attending Veterinarian, Director of Research Compliance and Integrity, and the Associate 
Vice Chancellor for Safety Services. The campus Animal Care Leadership Team meets monthly to address a 
broad range of topics including security and future planning, and has quarterly meetings with the Deans of the 
Schools and Colleges to address overall subjects related to the UC Davis Animal Care Program. 

Vice Chancellor Lewin and CNPRC Interim P.�
1

1�i:1��Y also participate in the quarterly campus Animal
Research Communication Coordination Committee, which addresses campus topics of importance to the 
research community such as security, communications, and new programs. Members include the Institutional 
Official (Chair) and members from Government and Community Relations, the Office of Campus Council, Risk 
Management Services, News Service, the UC Davis Police Department, as well as the Deans of the Schools of 
Medicine and Veterinary Medicine and the College of Biological Sciences, the IACUC Chair and Co-Chair, 
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IACUC Administrator, UC Davis Attending Veterinarian, Director of Research Compliance and Integrity, and 
Associate Vice Chancellor for Safety Services. 

UC Davis Administrative Functions and Services. As noted above, Vice Chancellor Lewin has primary 
responsibilities for Technology Management and Corporate Relations, Research Administration and 
Compliance, and Interdisciplinary Research and Strategic Initiatives which includes the following campus 
entities that provide assistance to faculty and staff as well as many key services. 

• UC Davis lnnovationAccess provides services to investigators in the areas of Technology Transfer and
Business Development, particularly in developing new alliances through licensing to either existing
companies or to UC Davis start-up companies to promote the commercialization of new discoveries. UC
Davis researchers receive the full support of lnnovationAccess, which has over 20 experienced professionals
including 12 Intellectual Property Officers (including 4 patent and copyright attorneys, 3 patent agents)
supported by 12 intellectual property paralegals. lnnovationAccess is dedicated solely to protecting all UC
Davis intellectual property through patents, copyrights, and trademarks and to ensuring that research
discoveries benefit the public in accordance with the University's mission of public benefit through research
and education. Each new invention disclosed to lnnovationAccess receives full consideration regarding
patentability and commercialization potential. Each filed patent application is broadly marketed internationally
through postings on a searchable website. In addition, lnnovationAccess conducts directed marketing of
inventions to those companies that have specific interests in the commercial applications.

An example of the importance of lnnovationAccess to the CNPRC is highlighted in the development of a 
novel scaffold that was patented by a member of the Reproductive Sciences and Regenerative Medicine 
Research Unit. A novel polysaccharide-based scaffold with a porosity of ~97% for generating three
dimensional organoids was developed; the properties of the scaffold make it an attractive biomaterial for 
engineering bone constructs for a variety of orthopedic applications as well as other tissue regeneration 
applications. This invention was initially disclosed to lnnovationAccess with all relevant details, signatures of 
two qualified witnesses, and supporting documents. lnnovationAccess evaluated the inventorship, 
ownership, possible patent rights, patentability, and marketability of the invention. A UC Davis intellectual 
property officer and external patent attorney worked closely with the inventor to develop the patent 
application. After submission, lnnovationAccess announced a non-confidential description of the invention to 
the commercial sector and identified a potential commercial partner who engaged in technical and 
commercial discussions under a confidentiality agreement. After the evaluation of the technology (~1 year) 
and negotiation, the industry partner acquired the exclusive license for further preclinical and clinical 
development and commercialization. 

• Research Compliance and Integrity promotes integrity through education and training and by developing
and implementing policies and procedures to assure compliance with federal and state laws and regulations
regarding the responsible conduct of research. This group provides administrative support and oversight for
financial conflicts of interest in research, the responsible conduct of research program, and support for a
variety of campus committees including the Committee for Research Integrity, Conflict of Interest in
Research Committee, and the Stem Cell Research Oversight (SCRO) Committee. The Research
Compliance and Integrity director also serves as a liason to departments and research units to ensure
compliance in biosafety, human subjects, and animal research, and provides the campus with expertise and
training on complex federal, state, and university regulations and compliance areas. The Research
Compliance and Integrity director has been very helpful to CNPRC faculty serving on committees such as
SCRO, and in navigating the required NIH compliance documents for grant submissions.

• Another key aspect of support comes from Sponsored Programs which is the office responsible for the
facilitation of grant proposal and award management processes. The program handles the review and
submission of faculty grant applications, as well as the negotiation and administration of awards. The
CNPRC Business Office regularly interacts with the Sponsored Programs office in conducting the pre- and
post-award management of grants and contracts and is thus tightly integrated with this program.

• The Office of Research Central Administration also addresses Business and Finance which is responsible
for financial analysis and reporting, budget and fiscal management, and review and approval of recharge
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rates. Business and Finance works in partnership with the UC Davis community including administrators, 
faculty, staff, research unit directors, and managers to deliver financially sound and cost-effective business 
processes. The CNPRC Business Office has regular interactions with this office. Office of Research Human 
Resources also works directly with the CNPRC Human Resources Manager in the posting of positions and 
other activities related to employment. Information Technology Services provides information technology 
solutions and services for research administration, compliance, and risk management in support of 
researchers and administrators. CNPRC Information Technology Services staff work directly with campus 
staff in implementing and ensuring all of the information technology needs of the faculty and staff are met for 
those services that are handled at the campus level (see Information Technology Services). 

Campus Administrative and Resource Management has responsibilty for a number of services that are 
regularly utilized by the CNPRC. These include: 

• The Budget and Institutional Analysis program which provides overall accounting and financial support,
sets policy and procedures for these areas, and provides systems to support the accounting and budgeting
work. This group provides the primary analytical support for campus rate analysis, and helps to guide the
campus through audit processes when information is requested. The CNPRC Business Office interacts
regularly with the Budget and Institutional Analysis team including to evolve financial models to account for
the decreased NIH budget while continuing to support the needs of the biomedical research community.

• Facilities Management plays a significant role in the daily operation of the CNPRC. This group has primary
responsibility for maintaining, repairing, and cleaning the campus's academic and administrative buildings,
and provides basic maintenance, repair, and custodial services. Examples of additional services provided are
road maintenance, telephone and cell phone service, energy conservation, alarm monitoring, lock service,
moving services, major equipment repair, and grounds maintenance assistance, all of which are used by the
CNPRC. When repairs or upgrades are in the planning process, the Facilities Management staff provide
estimates regarding the cost of completing those repairs or upgrades (see Facilities Improvement). They
also offer a broad array of professional facility services that can be based on recharge or service
agreements. The CNPRC monitors facility needs and works with campus Facilities Management staff on a
daily basis to ensure that any issues that may arise are addressed in a timely manner.

• If upgrades are major or construction of facilities is involved the Design and Construction Management
group provides and coordinates project services ranging from project management to architectural,
engineering, and specialty consultants. The CNPRC Administrative Services group has monthly meetings to
review plans and conduct of minor capital projects at the CNPRC, and a monthly Project Advisory Committee
meeting which reviews major capital projects (see Administration and Operations Services). This office
continuously involves the CNPRC in campus planning for university or municipal projects that may affect the
CNPRC or access to the CNPRC.

• A significant area of CNPRC concern is safety. UC Davis has a Police Department with which the CNPRC
has partnered to ensure a safe and secure environment. The police and safety officers located on-site in a
centrally located kiosk at the entry to the CNPRC grounds provide excellent planning and presence to
address daily security needs and with any special events.

• Safety Services provides a comprehensive offering of services and support from laboratory safety to
emergency management planning. CNPRC faculty and staff are provided support in environmental health
and safety, occupational health, hazardous materials, and general safety management. Although some
aspects of safety are unique to the CNPRC (such as Herpes B-virus exposure), the campus Environmental
Health and Safety staff provide training, guidance, and support through these services, exercises, and
classes which are shared with the CNPRC community. The CNPRC has an on-site Safety and Compliance
Officer that is integrated with these campus entities and directly reports to the CNPRC Director (see
Director's Office).

• Contracting Services, a component of UC Davis Materiel Management, provides support to facilitate the
work of purchasing and stores operations. CNPRC purchasing is able to take full advantage of university
agreements that have been competitively bid with outside vendors and provides reduced costs based on the
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volume of campus purchases and favorable terms that h.:,,,u..;v�=�-='=���+;;;��2ra�m:;��:fsr�&1¾watelCNPRC purchased $482,000 of consumable supplies from�-----� ecause of the UC systes���i�c Private 
strategic sourcing and contract the CNPRC received an approximate 20% discount which transl�---� 
$96,000 in savings. CNPRC purchasing also works closely with Contracting Services to ensure that 
applicable policies and regulations are followed. They also provide support for the enterprise systems that 
facilitates the overall requisitioning, purchasing, and invoice payment process. This provides a further 
example of the institutional commitment towards efficient and effective use of resources to ensure maximum 
value to the research community and the CNPRC. 

In addition to these campus entities, the CNPRC further benefits from being a art of UC S stem. For example, 
the Office of General Counsel, located in the UC Office of the President eluded by Reque5ter provides the
necessary legal services to the CNPRC. One area of ongoing support is relate to t e requests or information 
(e.g., Freedom of Information Act, FOIA). The Office of the General Counsel meets with the UC Davis Animal 
Care Program Leadership Team, other related administrators, and the CNPRC Director to consider these 
requests and to coordinate a response. The UC Office of the President also provides assistance through the 
Government Relations office. When requested they will assist the CNPRC in arranging for governmental 
official visits for events including the opening of new facilities such as the Respiratory Disease Center or in 
setting up appointments for direct input to government representatives and their staff on issues relevant to the 
CNPRC. The Strategic Communications office, housed in the UC Davis Chancellor's Office, also provides 
oversight and assistance with media relations and news releases. 

CNPRC Rate Structure. The CNPRC Facilities and Administrative (F&A) rate structure is unique and applied 
only to National Primate Research Centers (NPRCs). As stated in the 7th edition of the National Primate 
Research Centers Program Guidelines: "NPRCs have unique F&A mechanisms typically comprised of an A
rate, a B rate, and a C rate. These rates are designed to reimburse the grantee institution for F&A type costs
incurred in support of the NPRC through the A rate, to reimburse the NPRC for F&A type costs incurred in 
support of federal users of the NPRC through the B rate, and to reimburse the NPRC for F&A type costs 
incurred in support of non-federal users of the NPRC through the C rate. The B and C rates are considered
program income to the P51 base grant and policies related to program income as stated in the NIH Grants 
Policy Statement apply to their use. It is expected that the program income will be added to the P51 base grant 
for use in further supporting approved NPRC activities." 

Income generated from the B- and C-rate is returned in its entirety to the CNPRC by UC Davis administration. 
Services provided by UC Davis to support the CNPRC are included in the A-rate, and income generated from 
A-rate recovery is returned to UC Davis with a portion shared with the CNPRC per UC policy. Current CNPRC
and UC Davis indirect cost rates are shown in Table 4. The UC Davis campus indirect cost rate is 54.5%. The
CNPRC indirect cost rate for federal grants and contracts is 54.4% (A+B) and for industry contracts is 89.0%
(A+B+C). As per NIH policy, this income is treated as program income with all of the appropriate procedures 

and processes in place.

Table 4. CNPRC Indirect Cost Rates 

Rate Details 

A-Indirect Cost Rate • Campus services provided to the CNPRC through the A-rate (22.7%)
• A-rate recovery returned to UC Davis with portion shared with the CNPRC

B- and C-lndirect Cost Rate • B-rate specific to NPRC Programs: reported as Program Income
• Provided to offset expenses that cannot be directly recharged to grants
• B-rate (31. 7%) for federal grants and contracts
• C-rate (34.6%} for non-federal grants and contracts

Access and Overall Process for Research Protocols. The CNPRC has unique and specialized resources, 
including Core Scientists with extensive expertise that routinely facilitate investigator and trainee research with 
nonhuman primates. Inquiries from investigators or for-profit companies interested in conducting research with 
nonhuman primates occur by a number of efficient pathways. The primary point-of-contact is the Core 
Scientists and they represent the route by which the majority of research conducted is initiated at the CNPRC. 
Core Scientists regularly establish new collaborations and serve as subcontract Pl for many investigators 
nationally (see Research Unit descriptions). They serve as the primary facilitators based on their domain-
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based expertise. New Affiliate Scientists identify research opportunities at the CNPRC through interactions with 
Core Scientists by direct contact or at meetings and other venues; through identification of research resources 
on the CNPRC website; by application to the CNPRC Pilot Research Program, as well as other pilot project 
programs and grant submissions. Core Scientists interact directly with Affiliate Scientists and provide 
assistance in preparation of pre-proposals for the Research Advisory Committee, in the entire grant 
submission process with all aspects of the application, and in the writing and submission of animal care and 
use protocols to the IACUC. Since the Research Advisory Committee meets biweekly, the process of pre
proposal review and approval is highly efficient and provides a means to review and confirm that the CNPRC 
can provide the requested resources for grant submissions. Priority is always given to NIH-funded research. 
Core Scientists also provide services through Cores and other outreach programs, and are the primary 
contacts for budget information and relevant grant application text. Inquiries that may come to the CNPRC 
thorugh the website are directed to either the Director or the Associate Director for Research, who then directs 
interested investigators to the appropriate Core Scientist based on expertise. New investigators benefit greatly 
from collaborations with Core Scientists particularly when submitting grants and IACUC protocols. The number 
of grants with Pis from other institutions (with a Core Scientist as the on-site and subcontract Pl) supports the 
level of engagement initiated by the Core Scientists and their facilitating access to the many resources at the 
CNPRC. In addition, programs such as the NHLBI Center for Fetal Monkey Gene Transfer for Heart, Lung, and 
Blood Diseases provides a national program that is widely advertised and ensures ready access to nonhuman 
primates, tools, and expertise (see Reproductive Sciences and Regenerative Medicine Research Unit). 

Administrative Services. The sections that follow provide specific information related to each of the 
components of Administrative Services as follows: 
• The Director's Office is responsible to both the NIH and the University for the overall administration of the

CNPRC, including fiscal management, quality control of performance in all areas, compliance, and the
development and implementation of short and long range plans.

• Administration and Operations Services functions with the UC Davis campus administration as noted with
administrative and operational responsibility for business office services, human resources, purchasing and
stores, facilities operations, and emergency response.

• The primary goal of Information Technology Services is to support all programs within the CNPRC,
including Core and Affiliate Scientist research, colony management, and business operations to ensure
efficient and cost effective operations.

• Facilities Improvement focus on overall infrastructure improvements that support the research enterprise.
Facilities Improvement funds are used to upgrade the facility and to replace obsolete equipment to ensure
sustainability and the overall mission of the CNPRC. There is extensive integration with campus services as
noted above.
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ADMINISTRATIVE SERVICES: ADMINISTRATION OVERVIEW 

BIBLIOGRAPHY AND REFERENCES CITED 

Not applicable 
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ADMINISTRATIVE SERVICES: ADMINISTRATION OVERVIEW 

RESOURCE SHARING PLAN 

A detailed Resource Sharing Plan is included in the Overall component of this application. 
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APPLICATION FOR FEDERAL ASSISTANCE 

SF 424 (R&R) 

5. APPLICANT INFORMATION

Legal Name*: 

Department: 

Division: 

Street1 *: 

Street2: 

City•: 

County: 

State*: 

Province: 

Country*: 

ZIP/ Postal Code*: 

Regents of the University of California 

Sponsored Programs 

Office of Research 

1850 Research Park Drive 

Suite 300 

Davis 

CA: California 

USA: UNITED ST A TES 

956186153 

Person to be contacted on matters involving this application 

Prefix: First Name•: Middle Name: 

Ms. Alyssa 

Position/Title: 

Street1 •: 

Street2: 

City*: 

County: 

State•: 

Province: 

Country*: 

ZIP/ Postal Code*: 

Contracts and Grants Analyst 

1850 Research Park Drive 

Suite 300 

Davis 

CA: California 

USA: UNITED STATES 

956186[53 

Phone Number*: 530-754-7827 Fax Number: 530-754-7879 

7. TYPE OF APPLICANT*

Other (Specify): 

0MB Number: 4040-0001 

Expiration Date: 06/30/2016 

Organizational DUNS*: 04 71200840000 

Last Name*: Suffix: 

Bunn 

Email: aabunn@ucdavis.edu 

I: Indian/Native American Tribal Government (Federally Recognized) 

Small Business Organization Type 0 Women Owned 0 Socially and Economically Disadvantaged 

11. DESCRIPTIVE TITLE OF APPLICANT'S PROJECT*
Director's Office

12. PROPOSED PROJECT

Start Date·

05/01/2015

Tracking Number: GRANT117037 42 

Ending Date• 

04/30/2020 

Funding Opportunity Number: PAR-14-226 . Received Date: 07/15/2014 
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0MB Number: 4040·0010 

Expiration Date: 06/3012016 

Project/Performance Site Location(s) 

Project/Performance Site Primary Location 

Organization Name: 

Duns Number: 

Street1 •: 

Street2: 

City•: 

County: 

State•: 

Province: 

Country*: 

Zip / Postal Code*: 

University of California Davis 

0471200840000 

One Shields Ave 

Davis 

CA: California 

USA: UNITED STATES 

956165270 

Project/Performance Site Congressional District*: 

File Name 

Additional Location(s) 

Tracking Number: GRANT117037 42 

0 I am submitting an application as an individual, and not on behalf of 

a company, state, local or tribal government, academia, or other type of 

organization. 

CA-003 
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RESEARCH & RELATED Other Project Information 

1. Are Human Subjects Involved?* o Yes e No 

1.a. If YES to Human Subjects 

Is the Project Exempt from Federal regulations? 0 Yes 0 No 

If YES, check appropriate exemption number: - 1 - 2 - 3 _4 - 5 - 6

If NO, is the IRB review Pending? o Yes 0 No 

IRB Approval Date: 

Human Subject Assurance Number 

2. Are Vertebrate Animals Used?* O Yes e No 

2.a. If YES to Vertebrate Animals 

Is the IACUC review Pending? O Yes 0 No 

IACUC Approval Date: 

Animal Welfare Assurance Number 

3. Is proprietary/privileged information included in the application?* • Yes 0 No 

4.a. Does this project have an actual or potential impact - positive or negative - on the environment?* 0 Yes 

4.b. If yes, please explain:

4.c. If this project has an actual or potential impact on the environment, has an exemption been authorized or an O Yes

environmental assessment (EA) or environmental impact statement (EIS} been performed? 

4.d. If yes, please explain:

5. Is the research performance site designated, or eligible to be designated, as a historic place?* O Yes 

5.a. If yes, please explain:

6. Does this project involve activities outside the United States or partnership with international o Yes

collaborators?*

6.a. If yes, identify countries:

6.b. Optional Explanation:

Filename 

7. Project Summary/Abstract* DOAbstract.pdf 

8. Project Narrative*

9. Bibliography & References Cited DO_BibliographyReferencesCited.pdf

10.Facilities & Other Resources DOFacilitiesandotheresources.pdf 

11.Equipment DO _Equipment. pdf 
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ADMINISTRATIVE SERVICES: DIRECTOR'S OFFICE 

ABSTRACT 

Through the Principal Investigator, Vice Chancellor for Research Harris Lewin, the California National Primate 
Research Center (CNPRC) Director is responsible to the National Institutes of Health and the University of 
California for the overall administration of the P51 base grant including fiscal management, quality control of 
performance in all areas, and the development and implementation of short and long range plans. The CNPRC 
Director has the responsibility for the day-to-day management, scientific direction, and overall strategic 
planning for the programs and supporting facilities and resources. The Director also has primary responsibility 
for high quality veterinary care and research conduct; this oversight is enhanced through campus compliance 
activities, the UC Davis Institutional Animal Care and Use Committee, and on-site committees such as the 
Research Advisory Committee. The Specific Aims for the Director's Office are: (1) Provide direction and 
leadership for research excellence, (2) Ensure the successful operation of the CNPRC, (3) Mentor and train 
the next generation of investigators with nonhuman primate expertise, and (4) Ensure the highest standards of 
responsible conduct of research and animal care. 
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ADMINISTRATIVE SERVICES: DIRECTOR'S OFFICE 

FACILITIES AND OTHER RESOURCES 

Laboratories: Not applicable 

Clinical: Not applicable 

Animal: Not applicable 

Computer: There are 4 computers in the Director's Office. Laser printers and fax machines are also available. 

Office: The Director's Office includes the office for the Director, and shared office space for the Executive 
Assistant to the Director, the Safety and Compliance Officer, and the Administrative Coordinator. 

Other: The CNPRC provides the optimal environment for studies with nonhuman primates based on the 
facilities and support services available. 
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ADMINISTRATIVE SERVICES: DIRECTOR'S OFFICE 

EQUIPMENT 

Not applicable 
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0MB Number: 4040·0001 

Expiration Date: 06/3012016 

RESEARCH & RELATED Senior/Key Person Profile (Expanded) 

PROFILE• Project Director/Principal Investigator 

Prefix: First Name*: Harris Middle Name A 

Position/Title*: Vice Chancellor for Research 

Organization Name*: University of Cal ifornia Davis 

Department: Office of Research 

Division: Office of Research 

Street1 *: One Sh ields Ave 

Street2: 

City*: Davis 

County: 

State*: CA: California 

Province: 

Country*: USA: UNITED STATES 

Zip / Postal Code*: 956165270 

Phone Number*: 530-754-7764 Fax Number: 

Credential, e.g., agency login: eRA Commons User Name 
I 

Project Role*: Other (Specify 

Degree Type: PhD 

Attach Biographical Sketch*: 

Attach Current & Pending Support: 

Tracking Number: GRANT117037 42 

Last Name*: Lewin Suffix: 

E-Mail*: lewin@ucdavis.edu

Other Project Role Category: Vice Chancellor for Research 

Degree Year: 1984

File Name 
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I 
Excluded by Requester 

I 
Excluded by Requester 

Tracking Number: GRANT117037 42 

PROFILE - Senior/Kev Person 

PROFILE - Senior/Key Person 
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eluded by Requester 

I 
Excluded by Requester 

Tracking Number: GRANT117037 42 

PROFILE - Senior/Key Person 

PROFILE - Senior/Kev Person 
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Expiration Date: 06/30/20t 6 

RESEARCH & RELATED BUDGET - SECTION A & B, BUDGET PERIOD 1 

ORGANIZATIONAL DUNS*: 0471200840000 
Budget Type*: • Project O Subaward/Consortium 
Enter name of Organization: Regents of the University of California 

Start Date*: 05-01-2015 End Date*: 04-30-2016 Budget Period: 1 

A. Senior/Key Person

Prefix First Name• Middle 

Name 

A 

Last Name* Suffix Project Role* Base Calendar Academic Summer Requested Fringe Funds Requested($)* 

1. Harris

· ·············Excluded by Requester2. 
3. 

4. 

Lewin 
Salary ($) Months Months Months Salary ($)* Benefits ($)* 

Vice Chancellor Institutional �FFORT 0.0 0.0 0.00 0.00 0.00 
for Research Base Salary 
Interim Director 
Assoc Di rector 
for Primate 
Services 
Assoc Di rector 
for Research 

0.0 0.0 90,750.00 30,356.00 121,106.00 
............ ,, .. , ...... , .. ,, .. , ......... , ...................... ......................... ,,, ...................................................... . 

0.0 0.0 18,150.00 7,239.00 25,389.00 

0.0 36,617.00 

5. Assoc Di rector 
for Admin and 

0.0 

0.0 0.0 48,206.00 

14,604.00 

19,226.00 

51,221.00 

67,432.00 

........................ ............................... .......................... .................................. ... .............. .9P.�r.a.ti?�.5. .. 
Total Funds Requested for all Senior Key Persons in the attached file 

Additional Senior Key Persons: 

B. Other Personnel

Number of Project Role*

Personnel*

Post Doctoral Associates 

File Name: Total Senior/Key Person 265,148.00 

Calendar Months Academic Months Summer Months Requested Salary ($)* Fringe Benefits* Funds Requested ($)* 

....................................................................................................... ...................................... ...................................... ...................................... .................................................. .............................................. .................................................. 

Graduate Students 
Undergraduate Students 

2 ............. ?.�.c.r.e.tc1.ric1l!C::l�.ri��1 ..................................... .... ._IE_FF_o_R_T __ ___.1 ...................................... ...................................... ..................... ........ ��.�.1.?�.:�0. .......................... ?�� 1.?.2.:�.0. ::::::::::::::·:::::::::::::::a.:1::?8.?:�:o.
1 Safety and Compliance Officer 4.2 25,987.00 13,748.00 39,735.00 
3 Total Number Other Personnel 

RESEARCH & RELATED Budget {A-B} (Funds Requested) 

Tracking Number: GRANT117037 42 

Total Other Personnel 

Total Salary, Wages and Fringe Benefits (A+B) 
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RESEARCH & RELATED BUDGET - SECTION C, D, & E, BUDGET PERIOD 1 

ORGANIZATIONAL DUNS*: 0471200840000 

Budget Type*: • Project O Subaward/Consortium 

Enter name of Organization: Regents of the University of California 

Start Date*: 05-01-2015 End Date*: 04-30-2016 Budget Period: 1 

C. Equipment Description

List items and dollar amount for each item exceeding $5,000 

Equipment Item Funds Requested($)* 

Total funds requested for all equipment listed in the attached file 0.00 

Additional Equipment: 

D. Travel

File Name: 

Total Equipment 0.00 

1. Domestic Travel Costs ( Incl. Canada, Mexico, and U.S. Possessions)

Funds Requested ($)* 

37,500.00 

0.00 2. Foreign Travel Costs

E. Participant/Trainee Support Costs

1. Tuition/Fees/Health Insurance

2. Stipends

3. Travel

4. Subsistence

5. Other:

O Number of Participants/Trainees 

RESEARCH & RELATED Budget {C-E} (Funds Requested) 

Tracking Number: GRANT11703742 

Total Travel Cost 

Total Participant Trainee Support Costs 
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37,500.00 

Funds Requested ($)* 

0.00 

0.00 

0.00 

0.00 

0.00 
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RESEARCH & RELATED BUDGET- SECTIONS F-K, BUDGET PERIOD 1 

ORGANIZATIONAL DUNS*: 0471200840000 

Budget Type*: • Project O Subaward/Consortium 

Enter name of Organization: Regents of the University of California 

Start Date*: 05-01-2015 End Date*: 04-30-2016 Budget Period: 1 

F. Other Direct Costs Funds Requested($)* 

1. Materials and Supplies 7,340.00 

2. Publication Costs 0.00 

3. Consultant Services 14,000.00 

4. ADP/Computer Services 0.00 

5. Subawards/Consortium/Contractual Costs 0.00 

6. Equipment or Facility Rental/User Fees 0.00 

7. Alterations and Renovations 0.00 

8. Director's Office Copying and Printing 4,000.00 

9. Annual Gene Symposium Expenses 5,000.00 

Total Other Direct Costs 30,340.00 

G. Direct Costs Funds Requested ($)* 

H. Indirect Costs

Indirect Cost Type 

1 . MTDC Primate Center Rate 

Cognizant Federal Agency 

(Agency Name, POC Name, and POC Phone Number) 

I. Total Direct and Indirect Costs

Total Direct Costs (A thru F) 454,005.00 

Indirect Cost Rate (%) Indirect Cost Base ($) Funds Requested ($)* 

22. 7 454,005.00 103,059.00 

Total Indirect Costs 

DHHS, ERNEST WILLARD, (415) 437-7820 

Total Direct and Indirect Institutional Costs (G + H) 

103,059.00 

Funds Requested ($)* 

557,064.00 

Funds Requested ($)'I 

0.00 

K. Budget Justification• File Name: DOBudgetJustification.pdf 

(Only attach one file.) 

RESEARCH & RELATED Budget {F-K} (Funds Requested) 

Tracking Number: GRANT11703742 
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Expiration Date: 06/30/20t 6 

RESEARCH & RELATED BUDGET - SECTION A & B, BUDGET PERIOD 2 

ORGANIZATIONAL DUNS*: 0471200840000 
Budget Type*: • Project O Subaward/Consortium
Enter name of Organization: Regents of the University of California 

Start Date*: 05-01-2016 End Date*: 04-30-2017 Budget Period: 2 

A. Senior/Key Person

Prefix First Name•

1. Harris

Middle 

Name 

A 

Last Name* 

Lewin 

Suffix Project Role* Base 

Salary($) 

Vice Chancellor Institutional
for Research Base Salary

c::--:--:--:--:---:::---;------------, ..
....

. ..
...

..
...

..
......

.
.
....

.
.....

...
.
.
..
.
....

.
..
... .. 

2. =Xcluded by Requester
3. 

4. 

Interim Director 
Assoc Director 
for Primate 
Services 
Assoc Director 
for Research 

5. Assoc Director 
for Admin and 

... .............. .9P.�r.a.ti?�.5. .. 
Total Funds Requested for all Senior Key Persons in the attached file 

Additional Senior Key Persons: File Name: 

Calendar Academic Summer Requested Fringe Funds Requested($)* 

Months Months Months Salary ($)* Benefits ($)* 
EFFORT 0.0 0.0 0.00 0.00 0.00 

0.0 0.0 90,750.00 31,959.00 122,709.00 
........ ,, .. , ...... , .. ,, .. , ......... , ...................... ......................... ,,, ...................................................... . 

0.0 0.0 18,150.00 7,659.00 25,809.00 

0.0 

0.0 

0.0 38,082.00 

0.0 49,652.00 

16,071.00 

20,953.00 

Total Senior/Key Person 

54,153.00 

70,605.00 

273,276.00 

B. Other Personnel

Number of Project Role*

Personnel*

Calendar Months Academic Months Summer Months Requested Salary ($)* Fringe Benefits* Funds Requested ($)* 

Post Doctoral Associates 
....................................................................................................... ...................................... ...................................... ...................................... .................................................. .............................................. .................................................. 

Graduate Students 
Undergraduate Students ... ... ... . ... ... ... .... ... .... .. .... ... ... ·•• ... ... .. ······J:FFORT 

I 
·····•••······••·······•••·····•••·····••·······•·

.. ? ..... .... ��.cr.e.ta.rial/Cl�.ric�I .... .... .... .... . ... ....... ... �L----�····································· .................................................................... 5-�J.5.�.:�.0. ··························�·°-��.�.8.:�.0. ·············· ···············��.��.��.:�.O. 
1 Safety and Compliance Officer 4.2 26,539.00 14,680.00 41,219.00 
3 Total Number Other Personnel 

RESEARCH & RELATED Budget {A-B} (Funds Requested) 

Tracking Number: GRANT117037 42 

Total Other Personnel 

Total Salary, Wages and Fringe Benefits (A+B) 
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126,261.00 
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Contact PD/Pl: Lewin, Harris, A Admin-Core-002 (706) 

RESEARCH & RELATED BUDGET - SECTION C, D, & E, BUDGET PERIOD 2 

ORGANIZATIONAL DUNS*: 0471200840000 

Budget Type*: • Project O Subaward/Consortium 

Enter name of Organization: Regents of the University of California 

Start Date*: 05-01-2016 End Date*: 04-30-2017 Budget Period: 2 

C. Equipment Description

List items and dollar amount for each item exceeding $5,000 

Equipment Item Funds Requested($)* 

Total funds requested for all equipment listed in the attached file 0.00 

Additional Equipment: 

D. Travel

File Name: 

Total Equipment 0.00 

1. Domestic Travel Costs ( Incl. Canada, Mexico, and U.S. Possessions)

Funds Requested ($)* 

38,625.00 

0.00 2. Foreign Travel Costs

E. Participant/Trainee Support Costs

1. Tuition/Fees/Health Insurance

2. Stipends

3. Travel

4. Subsistence

5. Other:

O Number of Participants/Trainees 

RESEARCH & RELATED Budget {C-E} (Funds Requested) 

Tracking Number: GRANT11703742 

Total Travel Cost 

Total Participant Trainee Support Costs 
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38,625.00 

Funds Requested ($)* 

0.00 

0.00 

0.00 

0.00 

0.00 

Funding Opportunity Number: PAR-14-226. Received Date: 
2014-07-15T19:19:27.000-04:00 

Obtained by Rise for Animals. 
Uploaded to Animal Research Laboratory Overview (ARLO) on 09/19/2020



Contact PD/Pl: Lewin, Harris, A Admin-Core-002 (706) 

RESEARCH & RELATED BUDGET- SECTIONS F-K, BUDGET PERIOD 2 

ORGANIZATIONAL DUNS*: 0471200840000 

Budget Type*: • Project O Subaward/Consortium 

Enter name of Organization: Regents of the University of California 

Start Date*: 05-01-2016 

F. Other Direct Costs

1. Materials and Supplies

2. Publication Costs

3. Consultant Services

4. ADP/Computer Services

5. Subawards/Consortium/Contractual Costs

6. Equipment or Facility Rental/User Fees

7. Alterations and Renovations

8. Director's Office Copying and Printing

9. Annual Gene Symposium Expenses

End Date*: 04-30-2017 Budget Period: 2 

Total Other Direct Costs 

Funds Requested ($)* 

7,560.00 

0.00 

14,420.00 

0.00 

0.00 

0.00 

0.00 

4,120.00 

5,150.00 

31,250.00 

G. Direct Costs Funds Requested ($)* 

H. Indirect Costs

Indirect Cost Type 

1 . MTDC Primate Center Rate 

Cognizant Federal Agency 

(Agency Name, POC Name, and POC Phone Number) 

I. Total Direct and Indirect Costs

Total Direct Costs (A thru F) 469,412.00 

Indirect Cost Rate (%) Indirect Cost Base ($) Funds Requested ($)* 

22. 7 469,412.00 106,557.00 

Total Indirect Costs 

DHHS, ERNEST WILLARD, (415) 437-7820 

Total Direct and Indirect Institutional Costs (G + H) 

106,557.00 

Funds Requested ($)* 

575,969.00 

Funds Requested ($)'I 

0.00 

K. Budget Justification• File Name: DOBudgetJustification.pdf 

(Only attach one file.) 

RESEARCH & RELATED Budget {F-K} (Funds Requested) 

Tracking Number: GRANT11703742 
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Contact PD/Pl : Lewin, Harris, A Admin-Core-002 (706) 0MB Number: 4040·0001 

Expiration Date: 06/30/20t 6 

RESEARCH & RELATED BUDGET - SECTION A & B, BUDGET PERIOD 3 

ORGANIZATIONAL DUNS*: 0471200840000 
Budget Type*: • Project O Subaward/Consortium
Enter name of Organization: Regents of the University of California 

Start Date*: 05-01-2017 End Date*: 04-30-2018 Budget Period: 3 

A. Senior/Key Person

Prefix First Name• Middle 

Name 

A 

Last Name* Suffix Project Role* Base Calendar Academic Summer Requested Fringe Funds Requested($)* 

Salary ($) Months Months Months Salary ($)* Benefits ($)* 
1. Harris Lewin Vice Chancellor nsti tutional EFFORT 0.0 0.0 0.00 0.00 0.00 

for Research 13ase Salary 
· 
2

·
�
········,..Ex-c-

l u- d -e-d -by---R
-eq- u-e -st-er----------,_ ..... · · · ............... i'riierim .. bir.ect·or ..

3. 

4. 

Assoc Director 

for Primate 
Services 
Assoc Director 

for Research 
5. Assoc Director 

for Admin and 
... .............. .9P.�r.a.ti?�.5. .. 

Total Funds Requested for all Senior Key Persons in the attached file 

Additional Senior Key Persons: File Name: 

0.0 0.0 90,750.00 33,048.00 123,798.00 
.......... ,, .. , ...... , .. ,, .. , ......... , ...................... ......................... ,,, ...................................................... . 

0.0 0.0 18,150.00 7,929.00 26,079.00 

0.0 

0.0 

0.0 39,605.00 

0.0 51,142.00 

17,301.00 

22,341.00 

Total Senior/Key Person 

56,906.00 

73,483.00 

280,266.00 

B. Other Personnel

Number of Project Role*

Personnel*

Calendar Months Academic Months Summer Months Requested Salary ($)* Fringe Benefits* Funds Requested ($)* 

Post Doctoral Associates 
....................................................................................................... ...................................... ...................................... ...................................... .................................................. .............................................. .................................................. 

Graduate Students 

... ... ... .... �n��r_w.3:�uci�.e �t��e0ts.. ... . .. 
2 ............. ?.�.c.r.e. tc1.ric111.c::1�.ri��1 ........................... :

·· ... :· .. :·:::·:.f FF ORT
1 Safety and Compliance Officer 4.2 
3 Total Number Other Personnel 

RESEARCH & RELATED Budget {A-B} (Fund s Req uested) 

Tracking Nu mber: GRANT117037 42 

1 ... ............................ ·::::::::: :::::::::::::::::::::::::::::::::::::: :::::::::::::::::::::·::::::::��:�s.�:�:o. ::::::::::::::::::::::::::�:2.:?1:?:�:o. ::::::::::::::·:::::::::::::::��:�o.�:�:o. 
27,084.00 15,469.00 42,553.00 

Total Other Personnel 

Total Salary, Wages and Fringe Benefits (A+B) 
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Contact PD/Pl: Lewin, Harris, A Admin-Core-002 (706) 

RESEARCH & RELATED BUDGET - SECTION C, D, & E, BUDGET PERIOD 3 

ORGANIZATIONAL DUNS*: 0471200840000 

Budget Type*: • Project O Subaward/Consortium 

Enter name of Organization: Regents of the University of California 

Start Date*: 05-01-2017 End Date*: 04-30-2018 Budget Period: 3 

C. Equipment Description

List items and dollar amount for each item exceeding $5,000 

Equipment Item Funds Requested($)* 

Total funds requested for all equipment listed in the attached file 0.00 

Additional Equipment: 

D. Travel

File Name: 

Total Equipment 0.00 

1. Domestic Travel Costs ( Incl. Canada, Mexico, and U.S. Possessions)

Funds Requested ($)* 

39,783.00 

0.00 2. Foreign Travel Costs

E. Participant/Trainee Support Costs

1. Tuition/Fees/Health Insurance

2. Stipends

3. Travel

4. Subsistence

5. Other:

O Number of Participants/Trainees 

RESEARCH & RELATED Budget {C-E} (Funds Requested) 

Tracking Number: GRANT11703742 

Total Travel Cost 

Total Participant Trainee Support Costs 
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39,783.00 

Funds Requested ($)* 

0.00 

0.00 

0.00 

0.00 

0.00 

Funding Opportunity Number: PAR-14-226. Received Date: 
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Obtained by Rise for Animals. 
Uploaded to Animal Research Laboratory Overview (ARLO) on 09/19/2020



Contact PD/Pl: Lewin, Harris, A Admin-Core-002 (706) 

RESEARCH & RELATED BUDGET- SECTIONS F-K, BUDGET PERIOD 3 

ORGANIZATIONAL DUNS*: 0471200840000 

Budget Type*: • Project O Subaward/Consortium 

Enter name of Organization: Regents of the University of California 

Start Date*: 05-01-2017 End Date*: 04-30-2018 Budget Period: 3 

F. Other Direct Costs Funds Requested($)* 

1. Materials and Supplies 7,787.00 

2. Publication Costs 0.00 

3. Consultant Services 14,853.00 

4. ADP/Computer Services 0.00 

5. Subawards/Consortium/Contractual Costs 0.00 

6. Equipment or Facility Rental/User Fees 0.00 

7. Alterations and Renovations 0.00 

8. Director's Office Copying and Printing 4,244.00 

9. Annual Gene Symposium Expenses 5,305.00 

Total Other Direct Costs 32,189.00 

G. Direct Costs Funds Requested ($)* 

H. Indirect Costs

Indirect Cost Type 

1 . MTDC Primate Center Rate 

Cognizant Federal Agency 

(Agency Name, POC Name, and POC Phone Number) 

I. Total Direct and Indirect Costs

Total Direct Costs (A thru F) 483,399.00 

Indirect Cost Rate (%) Indirect Cost Base ($) Funds Requested ($)* 

22.7 483,399.00 109,732.00 

Total Indirect Costs 

DHHS, ERNEST WILLARD, (415) 437-7820 

Total Direct and Indirect Institutional Costs (G + H) 

109,732.00 

Funds Requested ($)* 

593,131.00 

Funds Requested ($)'I 

0.00 

K. Budget Justification• File Name: DOBudgetJustification.pdf 

(Only attach one file.) 

RESEARCH & RELATED Budget {F-K} (Funds Requested) 

Tracking Number: GRANT11703742 
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Contact PD/Pl: Lewin, Harris, A Admin-Core-002 (706) 0MB Number: 4040·0001 

Expiration Date: 06/30/20t 6 

RESEARCH & RELATED BUDGET - SECTION A & B, BUDGET PERIOD 4 

ORGANIZATIONAL DUNS*: 0471200840000 
Budget Type*: • Project O Subaward/Consortium 
Enter name of Organization: Regents of the University of California 

Start Date*: 05-01-2018 End Date*: 04-30-2019 Budget Period: 4 

A. Senior/Key Person

Prefix First Name•

1. Harris

Middle 

Name 

A 

Last Name* 

Lewin 

Suffix Project Role* Base Calendar Academic Summer 

Salary ($) Months Months Months 

Vice Chancellor �ln-st-it -ut-io-na-1-�EFFORT 
o.o 0.0 

for Research Ba se Sa la ry 

Requested Fringe 

Salary ($)* Benefits ($)* 

0.00 0.00 

Funds Requested ($)* 

0.00 
�---------------� .. ..

....
. ..

...
..
...

..
......

.
.
. . . .

.
.....

...
.
.
..
.
. . . .

.
..
... 

. 

2. Excluded by Requester 
3. 

4. 

Interim Director 

Assoc Director 

for Primate 
Services 
Assoc Director 

for Research 
5. Assoc Director 

for Admin and 
... .............. .9P.�r.a.ti?�.5. .. 

Total Funds Requested for all Senior Key Persons in the attached file 

Additional Senior Key Persons: File Name: 

0.0 0.0 90,750.00 34,046.00 124,796.00 
......... ,, .. , ...... , .. ,, .. , ......... , ...................... ......................... ,,, ...................................................... . 

0.0 0.0 18,150.00 8,164.00 26,314.00 

0.0 

0.0 

0.0 41,189.00 

0.0 52,676.00 

18,528.00 

23,695.00 

Total Senior/Key Person 

59,717.00 

76,371.00 

287,198.00 

B. Other Personnel

Number of Project Role*

Personnel*

Calendar Months Academic Months Summer Months Requested Salary ($)* Fringe Benefits* Funds Requested ($)* 

Post Doctoral Associates 
....................................................................................................... ...................................... ...................................... ...................................... .................................................. .............................................. .................................................. 

Graduate Students 

... ... ... .... �n��r_w.3:�uci�.e �t��e0ts.. ... . .. 
2 ............. ?.�.c.r.e. tc1.ric1I1.c::1�.ri��I ........................... :·· ... :· .. :·:::·J

FFORT 

1 Safety and Compliance Officer 4.2 
3 Total Number Other Personnel 

RESEARCH & RELATED Budget {A-B} (Funds Requested) 

Tracking Number: GRANT117037 42 

I ............................ ·::::::::: :::::::::::::::::::::::::::::::::::::: :::::::::::::::::::::·::::::::s.�:�a.�:�:o. ::::::::::::::::::::::::::�:4.::1:��:�:o. ::::::::::::::·:::::::::::::::�?:?s.�::�:o. 
27,649.00 16,262.00 43,911.00 

Total Other Personnel 

Total Salary, Wages and Fringe Benefits (A+B) 
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136,164.00 

423,362.00 
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Contact PD/Pl: Lewin, Harris, A Admin-Core-002 (706) 

RESEARCH & RELATED BUDGET - SECTION C, D, & E, BUDGET PERIOD 4 

ORGANIZATIONAL DUNS*: 0471200840000 

Budget Type*: • Project O Subaward/Consortium 

Enter name of Organization: Regents of the University of California 

Start Date*: 05-01-2018 End Date*: 04-30-2019 Budget Period: 4 

C. Equipment Description

List items and dollar amount for each item exceeding $5,000 

Equipment Item Funds Requested($)* 

Total funds requested for all equipment listed in the attached file 0.00 

Additional Equipment: 

D. Travel

File Name: 

Total Equipment 0.00 

1. Domestic Travel Costs ( Incl. Canada, Mexico, and U.S. Possessions)

Funds Requested ($)* 

40,976.00 

0.00 2. Foreign Travel Costs

E. Participant/Trainee Support Costs

1. Tuition/Fees/Health Insurance

2. Stipends

3. Travel

4. Subsistence

5. Other:

O Number of Participants/Trainees 

RESEARCH & RELATED Budget {C-E} (Funds Requested) 

Tracking Number: GRANT11703742 

Total Travel Cost 

Total Participant Trainee Support Costs 
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40,976.00 

Funds Requested ($)* 

0.00 

0.00 

0.00 

0.00 

0.00 

Funding Opportunity Number: PAR-14-226. Received Date: 
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Contact PD/Pl: Lewin, Harris, A Admin-Core-002 (706) 

RESEARCH & RELATED BUDGET- SECTIONS F-K, BUDGET PERIOD 4 

ORGANIZATIONAL DUNS*: 0471200840000 

Budget Type*: • Project O Subaward/Consortium 

Enter name of Organization: Regents of the University of California 

Start Date*: 05-01-2018 

F. Other Direct Costs

1. Materials and Supplies

2. Publication Costs

3. Consultant Services

4. ADP/Computer Services

5. Subawards/Consortium/Contractual Costs

6. Equipment or Facility Rental/User Fees

7. Alterations and Renovations

8. Director's Office Copying and Printing

9. Annual Gene Symposium Expenses

End Date*: 04-30-2019 Budget Period: 4 

Total Other Direct Costs 

Funds Requested ($)* 

8,021.00 

0.00 

15,299.00 

0.00 

0.00 

0.00 

0.00 

4,371.00 

5,464.00 

33,155.00 

G. Direct Costs Funds Requested ($)* 

H. Indirect Costs

Indirect Cost Type 

1 . MTDC Primate Center Rate 

Cognizant Federal Agency 

(Agency Name, POC Name, and POC Phone Number) 

I. Total Direct and Indirect Costs

Total Direct Costs (A thru F) 497,493.00 

Indirect Cost Rate (%) Indirect Cost Base ($) Funds Requested ($)* 

22. 7 497,493.00 112,931.00 

Total Indirect Costs 

DHHS, ERNEST WILLARD, (415) 437-7820 

Total Direct and Indirect Institutional Costs (G + H) 

112,931.00 

Funds Requested ($)* 

610,424.00 

Funds Requested ($)'I 

0.00 

K. Budget Justification• File Name: DOBudgetJustification.pdf 

(Only attach one file.) 

RESEARCH & RELATED Budget {F-K} (Funds Requested) 

Tracking Number: GRANT11703742 
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Contact PD/Pl: Lewin, Harris, A Admin-Core-002 (706) 0MB Number: 4040-0001 

Expiration Date: 06/30/20t 6 

RESEARCH & RELATED BUDGET - SECTION A & B, BUDGET PERIOD 5 

ORGANIZATIONAL DUNS*: 0471200840000 
Budget Type*: • Project O Subaward/Consortium
Enter name of Organization: Regents of the University of California 

Start Date*: 05-01-2019 End Date*: 04-30-2020 Budget Period: 5 

A. Senior/Key Person

Prefix First Name•

1. Harris

Middle 

Name 

A 

·2·�········ Excluded by Requester

3.

4. 

Last Name* 

Lewin 

Suffix Project Role* Base 

Salarv CS) 
Vice Chancellor nS!itutional 
f R h l3ase Salaryor esearc 
Interim Director 
Assoc Director 
for Primate 
Services 
Assoc Director 
for Research 

5. Assoc Director 
for Admin and 

.... .............. .9P.�r.a.ti?�.5. .. 
.__ ________________ ___, 

Total Funds Requested for all Senior Key Persons in the attached file 

Additional Senior Key Persons: File Name: 

Calendar Academic Summer 

Months Months Months 
EFFORT 0.0 0.0 

Requested Fringe 

Salary ($)* Benefits ($)* 

0.00 0.00 

Funds Requested ($)* 

0.00 

0.0 0.0 90,750.00 35,045.00 125,795.00 
......... ,, .. , ...... , .. ,, .. , ......... , ...................... ......................... ,,, ...................................................... . 

0.0 0.0 18,150.00 8,416.00 26,566.00 

0.0 

0.0 

0.0 42,837.00 

0.0 55,884.00 

19,862.00 

25,911.00 

Total Senior/Key Person 

62,699.00 

81,795.00 

296,855.00 

B. Other Personnel

Number of Project Role*

Personnel*

Calendar Months Academic Months Summer Months Requested Salary ($)* Fringe Benefits* Funds Requested ($)* 

Post Doctoral Associates 
....................................................................................................... ...................................... ...................................... ...................................... .................................................. .............................................. .................................................. 

Graduate Students 
Undergraduate Students 

2 ........... . ?.�.c.r.e.tc1.ric111.c::1�.ri�a.1 .......................................... .JEFFORT
1 Safety and Compliance Officer 4.2 
3 Total Number Other Personnel 

RESEARCH & RELATED Budget {A-B} (Funds Requested) 

Tracking Number: GRANT117037 42 

I .. ...................................... ...................................... ..................... ........ ��.��.3.1.:�o. .......................... �.6.��.�.a.:�.o. ::::::::::::::·:::::::::::::::��:�a.�:�:o.
28,222.00 17,103.00 45,325.00 

Total Other Personnel 

Total Salary, Wages and Fringe Benefits (A+B) 
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141,414.00 
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Contact PD/Pl: Lewin, Harris, A Admin-Core-002 (706) 

RESEARCH & RELATED BUDGET - SECTION C, D, & E, BUDGET PERIOD 5 

ORGANIZATIONAL DUNS*: 0471200840000 

Budget Type*: • Project O Subaward/Consortium 

Enter name of Organization: Regents of the University of California 

Start Date*: 05-01-2019 End Date*: 04-30-2020 Budget Period: 5 

C. Equipment Description

List items and dollar amount for each item exceeding $5,000 

Equipment Item Funds Requested($)* 

Total funds requested for all equipment listed in the attached file 0.00 

Additional Equipment: 

D. Travel

File Name: 

Total Equipment 0.00 

1. Domestic Travel Costs ( Incl. Canada, Mexico, and U.S. Possessions)

Funds Requested ($)* 

42,205.00 

0.00 2. Foreign Travel Costs

E. Participant/Trainee Support Costs

1. Tuition/Fees/Health Insurance

2. Stipends

3. Travel

4. Subsistence

5. Other:

O Number of Participants/Trainees 

RESEARCH & RELATED Budget {C-E} (Funds Requested) 

Tracking Number: GRANT11703742 

Total Travel Cost 

Total Participant Trainee Support Costs 
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42,205.00 

Funds Requested ($)* 

0.00 

0.00 

0.00 

0.00 

0.00 

Funding Opportunity Number: PAR-14-226. Received Date: 
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Contact PD/Pl: Lewin, Harris, A Admin-Core-002 (706) 

RESEARCH & RELATED BUDGET- SECTIONS F-K, BUDGET PERIOD 5 

ORGANIZATIONAL DUNS*: 0471200840000 

Budget Type*: • Project O Subaward/Consortium 

Enter name of Organization: Regents of the University of California 

Start Date*: 05-01-2019 End Date*: 04-30-2020 Budget Period: 5 

F. Other Direct Costs Funds Requested($)* 

1. Materials and Supplies 8,262.00 

2. Publication Costs 0.00 

3. Consultant Services 15,758.00 

4. ADP/Computer Services 0.00 

5. Subawards/Consortium/Contractual Costs 0.00 

6. Equipment or Facility Rental/User Fees 0.00 

7. Alterations and Renovations 0.00 

8. Director's Office Copying and Printing 4,502.00 

9. Annual Gene Symposium Expenses 5,628.00 

Total Other Direct Costs 34,150.00 

G. Direct Costs Funds Requested ($)* 

H. Indirect Costs

Indirect Cost Type 

1 . MTDC Primate Center Rate 

Cognizant Federal Agency 

(Agency Name, POC Name, and POC Phone Number) 

I. Total Direct and Indirect Costs

Total Direct Costs (A thru F) 514,624.00 

Indirect Cost Rate (%) Indirect Cost Base ($) Funds Requested ($)* 

22. 7 514,624.00 116,820.00 

Total Indirect Costs 

DHHS, ERNEST WILLARD, (415) 437-7820 

Total Direct and Indirect Institutional Costs (G + H) 

116,820.00 

Funds Requested ($)* 

631,444.00 

Funds Requested ($)'I 

0.00 

K. Budget Justification• File Name: DOBudgetJustification.pdf 

(Only attach one file.) 

RESEARCH & RELATED Budget {F-K} (Funds Requested) 

Tracking Number: GRANT11703742 
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Contact PD/Pl: Lewin, Ha rri s, A Admin-Core-002 (706) 

ADMINISTRATIVE SERVICES: DIRECTOR'S OFFICE 

BUDGET JUSTIFICATION 

PERSONNEL 
The personnel table provides an overview of the percent full time equivalent (FTE) devoted to CNPRC base 
grant functions and the funding source. Totals with an asterisk (*) represent those individuals whose effort is 
split among more than one component of the CNPRC. 

Percent (%) FTE devoted to CNPRC base 
functions by source 

I Personnel Role P51 I Program Income I Other I Total 

I Lewin, Harris, PhD Principal lnvestiqator (Pl) o/o Effort 
Excluded by Requester Interim Director 

Associate Director for Research 
Interim Associate Director for Administration 
and Operations 

Associate Director for Primate Services 
Research Coordinator 
Administrative Assistant to the Director 

I TBN Safety and Compliance Officer 35 I 65 I 0 I 100 

TBN=to-be-named 

rFFORT 
I 

f O 
Effort I Harris Lewin, PhD, Pl'---,,--=----,-...... months As the Vice Chancellor for Research, Dr. Lewin has

supervisory authority over all Organized Research Units on the UC Davis campus including the CNPRC, and 
serves as the Pl for the CNPRC P51 base grant. He provides administrative oversight and meets with the 
Director and Associate Director for Administration and Operations on a biweekly basis to review CNPRC 
operations. He is also the liaison with the UC Davis Schools and Colleges to promote the CNPRC program and 
facilitate sharing of resources. No salary is requested for Vice Chancellor Lewin (supported by UC Davis). 

Excluded by Requester EFFORT 
Interim Director'-T-----.----r-T"T""....,.......months '-:-:----t===�-r.lProfessor in the Department of 

.....,.r.:a=o=o-:::-g:--;-y--::a=-==n�"a=o::-:r:-:::atory Medicine, Sc oo o e 1cine, currently serves as t e CNP 'e"-..,.....,'"'7':' .......... ....,rector. He 
is responsible for the day-to-day management and scientific direction of the CNPR is a Core 
Scientist in the Infectious Diseases Research Unit and the Director of the Center for f'-7'<.Tl"l'l"�="l"f Medicine. 

1��I.��:.�?Y I efforts on the P51 base grant and funded extramural q�ants, he is currently re-negotiating the
percent effort with the NIH and co-Pis to compensate for thel010 Effort ]as Interim Director. This re-negotiation
of effort on extramurally funded grants is temporary (less than a year) and will be distributed across funded 
projects, thus having minimal impact on project progress and completion. 

Excluded by Requester o/o Effort Excluded by 

Associate Director for Research EFFORT months Requester is Professor in 
'--�-----....... the epartment o Anatomy, Physiology, and Cell Biology, chool of Veterinary Medicine, an ore Scientist in 

the Respiratory Diseases Research Unit. The Associate Director for Research oversees for the Pilot Research 
Program and Core Services. 

EFFORT !:]
1/o Effort 

Interim Associate Director for Administration and Operation .....,.....,..,....,..,....,...,......,....� months 
,...Ex_c-lu-de_d _b _y __ __,s a veteran administrator who served as Vice Chancellor for Adm1nis ra I0n or UC Davis rom 

2003-2010, in other leadership positions in the Office of Administration since 1992, and as interim Vice 
Chancellor for Research from 2010-2011. His broad portfolio includes human resources, accounting and 
financial services, design and construction management, business services, facilities, safety services 
(including environmental health and safety, risk management, and the animal care program), and research 
administration. The Associate Director for Administration and Operations is responsible for assisting the 
Director in long range planning in the areas of financial, personnel, facility, and security needs, and 
coordinating activities related to the preparation of progress reports, and NIH and University of California 
reporting requirements. 

Excluded by Requester IEFFORT I r
/o Effort I DVM, DACLAM, Associate Director for Primate Services�----�_months -

r=Ex-c7lu-:d-ed,....,b-y--=R:-e-qu_e....,st-er,.___Jsociate Professor in the Department of Medicine and Epidemiology, School of Veterinary 
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Medicine, Associate Director for Primate Services, and Chief Veterinarian. As Associate Director he is 
responsible for oversight and management of Primate Services. clude

t
d by has more than 30 years of 

experience in medicine and husbandry of nonhuman primates. eques er 

!Excluded by Requester L EFFORT 
. ffesearch Coordinator

"""""'=,,...,...--=-:=...-!.
months % Effort works with the Director and 

the Associate Director for Administration an pera ions by regularly co ecting ata and information on key 
components necessary for CNPRC reporting requirements such as lists of c · ·ans and that these
publications have acquired the necessary PMCID numbers. She also assists ��I�i:

t
��Y with special events 

and meetings, and provides technical assistance with research data for presen a ions an related documents. 
Excluded by Requester EFFORT � 

Administrative Assistant to the Directo�-------1months L__J Under the direction 
.__ __ f _h __ A ____ _.D" f Ad . . . d O . Excluded by . . o t e ssocIate Irector or mInistrat Ion an perat Ions Requester H-WJL...Ll.<..._.,..._.........,_..,.,,...ecut Ive ass I n 

the director in managing the day-to-day activities in the Irec or s provides hi Excluded by

administrative support in all aspects of the Director's Office including scne u ing ac IvI Ies, coordina 
Requester 

preparation of reports and manuscripts, preparing correspondence, coordinating special events and meetings, 
and responding to telephone calls and inquiries. 

TBN, Safety and Compliance Officer (4.2 calendar months - 35%). The Safety and Compliance Officer 
develops and implements policies to ensure compliance with federal, state, and local environmental, health, 
and safety regulations, and ensures a safe workplace through integration with campus safety and compliance 
activities. The Safety and Compliance Officer is integrated with campus safety and compliance activities, chairs 
the CNPRC Injury and Illness Prevention Program Safety Committee, and monitors environmental safety 
programs, systems, and training. Training includes emergency preparedness, hazardous substances, and 
waste management. 

FRINGE BENEFITS 
Fringe benefits are calculated at the UC Davis federally negotiated rates, which are applied by title code and 
fiscal year (July through June). 

EQUIPMENT 
None requested 

TRAVEL 
$6,000 is requested for the Director to attend semi-annual NPRC Director's Meetings, and for two trips for 
administrative and NPRC Consortium activities necessary for the efficient operation of the CNPRC (4 x 
$1,500). 

$9,000 is requested for the three Associate Directors to attend semi-annual NPRC Director's Meetings (6 x 
$1,500). 

$1,500 is requested for research compliance activities and coordination with the NPRC Consortium. 

$18,000 is requested for travel for the National Scientific Advisory Board members to visit the CNPRC annually 
(12 X $1,500). 

$3,000 is requested for two general consultants to visit the CNPRC on an as needed basis to provide input 
related to program guidance. It is occasionally necessary to seek advice on matters related to service, 
regulatory, administrative, and/or fiscal functions. When feasible local consultants are used (without cost); 
however, it is sometimes necessary to secure off-campus consultants. 

CONSULTANT COSTS 
$12,000 is requested for consultant fees for the National Scientific Advisory Board members ($500/day x 2 
days x 12). 

$2,000 is requested for consultant fees for the general consultants ($500/day x 2 days x 2). 
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SUPPLIES 
$7,340 is requested for the necessary office and administrative supplies to enable the successful management 
of the CNPRC. Cost estimates are based on historical usage. 

OTHER EXPENSES 
A total of $9,000 is requested. 

$4,000 is requested for printing activities including brochures, reports, and other documents. 

$5,000 is requested to support the Annual Gene Therapy Symposium for Heart, Lung, and Blood Diseases, 
which has base support from the National, Heart, Lung, and Blood Institute (NHLBI), NIH. 

SUBSEQUENT YEARS 
In Years 2 through 5, all non-personnel costs are increased by 3%. Personnel costs are increased based on 
projected salary escalations by title code and the UC Davis federally negotiated fringe benefit rates. 

FACILITIES AND ADMINISTRATIVE COSTS (INDIRECT COSTS) 
Indirect Costs are budgeted in accordance with the UC Davis rate agreement dated August 19, 2013 at 22. 7%, 
which is the negotiated rate for the CNPRC Base Grant. Per the UC Davis' rate agreement, this indirect cost 
rate is applied on a Modified Total Direct Cost basis, which includes all salaries and wages, fringe benefits, 
materials and supplies, services, travel, and the first $25,000 of each subgrant and subcontract. Excluded from 
the modified total direct costs are equipment; capital expenditures; charges for tuition remission; rental costs; 
scholarships and fellowships; as well as the portion of each subgrant and subcontract in excess of $25,000. 
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RESEARCH & RELATED BUDGET - Cumulative Budget 

Section A, Senior/Key Person 

Section B, Other Personnel 

Total Number Other Personnel 

Total Salary, Wages and Fringe 
Benefits (A+B) 

Section C, Equipment 

Section D, Travel 

1. Domestic

2. Foreign

Section E, Participant/Trainee Support 
Costs 

1. Tuition/Fees/Health Insurance

2. Stipends

3. Travel

4. Subsistence

5. Other

6. Number of Participants/Trainees

Section F, Other Direct Costs 

1. Materials and Supplies

2. Publication Costs

3. Consultant Services

4. ADP/Computer Services

5. Subawards/Consortium/Contractual
Costs

6. Equipment or Facility Rental/User
Fees

7. Alterations and Renovations

8. Other 1

9. Other 2

10. Other 3

Section G, Direct Costs 
(A thru F) 

Section H, Indirect Costs 

Section I, Total Direct and Indirect 
Costs (G + H) 

Section J, Fee 

Tracking Number: GRANT11703742 

Totals($) 

15 

199,089.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0 

38,970.00 

0.00 

74,330.00 

0.00 

0.00 

0.00 

0.00 

21,237.00 

26,547.00 

0.00 

1,402,743.00 

656,017.00 

2,058,760.00 

0.00 

199,089.00 

0.00 

161,084.00 

2,418,933.00 

549,099.00 

2,968,032.00 

0.00 
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PHS 398 Cover Page Supplement 

1. Project Director / Principal Investigator (PD/Pl)

Prefix: 

First Name*: Harris 

Middle Name: A 

Last Name*: Lewin 

Suffix: 

2. Human Subjects

Clinical Trial? 

Agency-Defined Phase Ill Clinical Trial?* 

3. Permission Statement*

e No 

Q No 

O Yes 

O Yes 

0MB Number: 0925-0001 

If this application does not result in an award, is the Government permitted to disclose the title of your proposed project, and the name, 
address, telephone number and e-mail address of the official signing for the applicant organization, to organizations that may be 
interested in contacting you for further information (e.g., possible collaborations, investment)? 

O Yes e No 

4. Program Income*

Is program income anticipated during the periods for which the grant support is requested? • Yes Q No 

If you checked "yes" above (indicating that program income is anticipated), then use the format below to reflect the amount and source(s). 
Otherwise, leave this section blank. 

Budget Period* Anticipated Amount ($)* 

2 

3 

4 

5 

Tracking Number: GRANT117037 42 

Source(s)* 

96,300.00 B&C Rate F&A Return 

101,597.00 B&C Rate F&A Return 

107,185.00 B&C Rate F&A Return 

113,080.00 B&C Rate F&A Return 

119,299.00 B&C Rate F&A Return 
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PHS 398 Cover Page Supplement 

5. Human Embryonic Stem Cells

Does the proposed project involve human embryonic stem cells?* • No Q Yes 

If the proposed project involves human embryonic stem cells, list below the registration number of the specific cell line(s) from the following 
list: http://grants.nih.gov/stem_cells/registry/current.htm. Or, if a specific stem cell line cannot be referenced at this time, please check the box 
indicating that one from the registry will be used: 

Cell Line(s): □ Specific stem cell line cannot be referenced at this time. One from the registry will be used.

6. Inventions and Patents (For renewal applications only)

Inventions and Patents*: O Yes e No 

If the answer is "Yes" then please answer the following: 

Previously Reported*: O Yes Q No 

7. Change of Investigator/ Change of Institution Questions

□ Change of principal investigator / program director

Name of former principal investigator / program director: 

Prefix: 

First Name*: 

Middle Name: 

Last Name*: 

Suffix: 

□ Change of Grantee Institution

Name of former institution*: 

Tracking Number: GRANT117037 42 
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PHS 398 Research Plan 

Please attach applicable sections of the research plan, below. 0MB Number: 0925-0001 

1. Introduction to Application
(for RESUBMISSION or REVISION only) 

2. Specific Aims

3. Research Strategy*

4. Progress Report Publication List

Human Subjects Sections 

5_ Protection of Human Subjects 

6. Inclusion of Women and Minorities

7. Inclusion of Children

I---

Other Research Plan Sections 

8. Vertebrate Animals

9. Select Agent Research

1Q_ Multiple PD/Pl Leadership Plan 

11. Consortium/Contractual Arrangements

12. Letters of Support

13. Resource Sharing Plan(s)

I---

Appendix (if applicable) 

14. Appendix

Tracking Number: GRANT117037 42 

DOSpecificAims.pdf 

DOResearchStrategy.pdf 

DOResourceSharingP!an_pdf 
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ADMINISTRATIVE SERVICES: DIRECTOR'S OFFICE 

SPECIFIC AIMS 

The Director's Office is responsible to the Principal Investigator (Pl), Vice Chancellor Harris Lewin, for the P51 
base grant and to the University of California and the NIH for the overall administration of the California 
National Primate Research Center (CNPRC). This includes fiscal management, quality control of performance 
in all areas, and the development and implementation of short and long range plans. The Specific Aims for the 
Director's Office are as follows: 

Specific Aim 1. Provide direction and leadership for research excellence. 
Plan. The Director is committed to a multidisciplinary approach to research and to the provision of outstanding 
animal care, facilities operations, and scientific expertise to ensure the goals of investigators nationwide can be 
achieved. The overarching objective is to promote the CNPRC resource and effectively facilitate and 
communicate the many research accomplishments, and the spectrum of opportunities for individual and 
institutional research partnerships. The Director meets regularly with UC Davis Organized Research Unit and 
Center Directors, and annually with the Council of Deans of the Schools and Colleges to discuss 
interdisciplinary research programs. The Director visits other academic institutions, the private sector, and the 
NIH campus to promote the CNPRC and highlight the depth and breadth of the infrastructure. The Director 
also works with the other National Primate Research Center (NPRC) Directors and the NIH to increase the 
recognition of the overall NPRC Program, particularly through the NPRC Consortium. The overall objective is 
to enhance growth of the CNPRC program through faculty recruitments, support for new programmatic 
initiatives that meet NIH strategic goals and priorities, and by forming new partnerships that advance 
translational research with the nonhuman primate model. 

Specific Aim 2. Ensure the successful operation of the CNPRC. 
Plan. The Director ensures that research goals are facilitated through an efficient process for proposal review 
for study conduct and grant/contract submissions, and by providing specialized facilities, expertise, and related 
nonhuman primate resources. The Director provides administrative oversight by consensus management that 
relies on faculty and staff participation in key advisory committees. The Director also ensures ready access to 
Core Scientists and research opportunities that advance the research mission. 

Specific Aim 3. Mentor and train the next generation of investigators with nonhuman primate expertise. 
Plan. The Director promotes mentoring and training of investigators in the performance of high quality research 
with nonhuman primates, and the conduct of multidisciplinary team-based investigations through Core 
Scientists, Veterinarians, and staff. Core Scientists participate in campus undergraduate and graduate 
education and training programs which provides essential mechanisms to cultivate emerging investigators 
dedicated to primatology and high quality nonhuman primate research. 

Specific Aim 4. Ensure the highest standards of responsible conduct of research and animal care. 
Plan. The Director provides vigorous oversight to ensure high quality veterinary care and research conduct. 
The Director's oversight is enhanced through campus compliance activities, the UC Davis Institutional Animal 
Care and Use Committee, participation in the campus Animal Research Communication Coordination 
Committee, the CNPRC Safety and Compliance Officer, and on-site standing committees such as the 
Research Advisory Committee, Colony Management Advisory Committee, Morbidity and Mortality Committee, 
and Infection Control Committee. 
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ADMINISTRATIVE SERVICES: DIRECTOR'S OFFICE 

RESEARCH STRATEGY 

INTRODUCTION 

Through the Principal Investigator (Pl), Vice Chancel! r f r R r h Harris Lewin, the California National 
Primate Research Center (CNP RC) Interim Director eluded by Requester is responsible to the NIH and the
University of California for the overall administration of the P51 base grant (Figure 1 ). This includes fiscal 
management, quality control of performance in all areas, and the development and implementation of short 
and long range plans. The CNPRC Director has the responsibility for the day-to-day management, scientific 
direction, and overall strategic planning for the programs and supporting facilities and resources. To ensure the 
efficient and effective operation of the CNPRC, the Director delegates, monitors, and directs Core Scientists, 
Veterinarians, and staff in addressing these critical areas. Personnel in the Director's Office are shown in Table 
1. 

Figure 1. Organizational Chart: Director's Office 

1
fecluded by 

Chancello equester I 
Harris Lewin, Pl Institutional Official and 

National Scientific Advisory Board .... Vice Chancellor for Research - Institutional Animal Care and Use 
Committee 

I } Research Advisory Committee Excluded by !Interim Director CNPRC Advisory Committees 
Requester 

Administrative Services 

I Director's Office

Associate Director 
Associate Director 

Associate Director 
Administration and 

1
Research Operations 

Primate Services 

[
Safety and 

lf 
Administrative 

Compliance Officer Assistant 

[
Administrative 

Coordinator 

Table 1. Director's Office Personnel, UC Davis Affiliation, and CNPRC Role 

Personnel UC Davis Affiliation CNPRC Role 

Harris Lewin, PhD Office of the Vice Chancellor for Research, Pl 
and Department of Evolution and Ecology, 
College of Biological Sciences 

Excluded by Requester Department of Pathology and Laboratory Interim Director 
Medicine, School of Medicine 
Department of Anatomy, Physiology, and Associate Director for Research 
Cell Bioloav, School of Veterinary Medicine 
CNPRC Interim Associate Director for 

Administration and Operations 
Department of Medicine and Epidemiology, Associate Director for Primate 
School of Veterinary Medicine Services 
CNPRC Research Coordinator 
CNPRC Administrative Assistant to the 

Director 
TBN CNPRC Safety and Compliance Officer 

TBN=to-be-named 
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The sources of support for the Director's Office in the last year of the current funding period (May 1, 2014 to 
April 30, 2015) and the first year of the proposed funding period (May 1, 2015 to April 30, 2016) per the FOA 
are shown in Table 2. 

Table 2. Support for the Director's Office 
May 1, 2014 to April 30, 2015 May 1, 2015 to April 30, 2016 

P51 Base Grant $438,738 $454,005 
Proqram Income from P51 $91,485 $96,300 
Other Sources $132,484 $132,484 

TOTAL $662,707 $682,789 

Resoonse to the Summarv Statement: 
!reviewers' comments

eviewers' comments

SIGNIFICANCE 
The Director's Office administrative responsibilities include monitoring compliance with required procedures of 
the NIH and the University of California; authorizing and reviewing budgetary and program reports; directing 
the preparation of the P51 base grant renewal and noncompeting continuation applications; authorizing and 
directing special applications such as C06 and G20 grant submissions, and other funding mechanisms to 
provide support for CNPRC initiatives; and to encourage and assist CNPRC Core and Affiliate Scientists in the 
development of extramural grants and contracts to support research. The Director ensures that access to 
CNPRC resources is strongly promoted through Core Scientists, Outreach, the Pilot Research Program, 
collegial professional relationships, and interactions with Schools and Colleges, campus programs, academic 
institutions, and professional associations. The Director plays a key role in the interactions with the Vice 
Chancellor for Research, the Deans of the UC Davis Schools and Colleges, and other UC leadership to 
promote and prioritize operations and expansion of the CNPRC within UC Davis. 

The Director is the primary contact for the NIH regarding the conduct of the P51 base grant, and authorizes 
and manages the roles of key individuals in their National Primate Research Center (NPRC) Consortium 
activities (see NPRC Consortium). This authorization and managing role includes ad hoc efforts, such as the 
development of white papers in coordination with other NPRC Directors, the appointment and oversight of 
individuals in the various Consortium Working Groups, and authorizing and supporting specific inter-NPRC 
initiatives, such as the Animal Research Management System (ARMS) initiative which will provide a 
compatible animal records system among the NPRCs. This requires a team effort with the Research Unit 
Leaders, Core Services, Primate Services, and Administrative Services as described in the Overview. 

The Director has a formal structure that includes three Associate Directors. The Associate Director for 
Administration and Operations is responsible to the Director for Administrative Services and to address fiscal 
and administrative activities including budget, personnel, grant/contract administration, purchasing and 
storehouse, accounting, administrative support, and facilities management. In addition, the Associate Director 
for Administration and Operations provides input to the Director and the Research Advisory Committee 
regarding long range fiscal planning. The Associate Director for Primate Services is responsible to the Director 
for colony management and overall animal well-being, and for providing research support through Primate 

Research Strategy Page 351 
Obtained by Rise for Animals. 

Uploaded to Animal Research Laboratory Overview (ARLO) on 09/19/2020



Contact PD/P l: Lewin, Harris, A Admin-Core-002 (706) 

Services to investigators. The Associate Director for Research is responsible to the Director for the Pilot 
Research Program and Core Services. Two Assistant Directors, the Assistant Director for Colony Management 
and Research Services and the Assistant Director for Information Technology Services, provide additional 
support to the Director and Associate Directors. 

The Safety and Compliance Officer is responsible for providing oversight of safety and compliance with 
regulatory agencies, and integrates in this capacity with UC Davis Safety Services including Environmental 
Health and Safety (EH&S). 

The CNPRC Research Advisory Committee provides advice to the CNPRC Director regarding prioritization 
of projects and resources, overall CNPRC function, and research needs. The Research Advisory Committee 
includes the four Research Unit Leaders, the Associate and Assistant Directors, the Senior Veterinary 
Managers for Primate Medicine Services and Anatomic and Clinical Laboratory Services, and the Director's of 
the UC Davis Clinical and Translational Science Center (CTSC) and Center for Comparative Medicine (CCM), 
with meetings every other week throughout the calendar year. The Research Advisory Committee has a pre
proposal mechanism in place for the review of all proposed projects to be conducted at the CNPRC including 
all grant and contract submissions that propose to use CNPRC resources (see below). The Research Advisory 
Committee reviews the scientific merit of any new project proposals that have not undergone NIH peer review 
and that propose to use CNPRC resources. Minutes from Research Advisory Committee meetings are 
maintained in the Director's Office. 

The Director's Office has standing advisory committees that address the function and activities within the 
CNPRC. The goal is to ensure sustainability, compliance, and to address needs and new opportunities. 
Committees that participate in the overall function and mission of the CNPRC are shown in Table 3. 

UC Davis Animal Care and Use Program. The CNPRC vivarium is a component of the UC Davis Association 
for Assessment and Accreditation of Laboratory Animal Care International (AAALAC)-accredited Animal Care 
Program. The entire campus recently participated in an AAALAC site visit and received Full Accreditation 
with no recommendations for improvements recognizing the long-standing commitment to high quality animal 
care at UC Davis and the CNPRC. A routine visit from the Office of Laboratory Animal Welfare (OLAW) was 
also highly complementary to the UC Davis program overall and the CNPRC. 

At UC Davis, a single IACUC oversees all animal use in research and teaching in order to ensure that the 
highest ethical and animal welfare standards are met (see Administration Overview). The IACUC reviews all 
submitted protocols for compliance with the requirements of the Animal Welfare Act, the NIH Guide for the 
Care and Use of Laboratory Animals, the Public Health Service Policy on the Humane Care and Use of 
Laboratory Animals, and UC Davis Policies and Guidelines. The IACUC submits reports and recommendations 
to the Institutional Official, Senior Associate Vice Chancello �---� e av1s IACUC is a �clude

td by 
based committee with 25 members (faculty, facility staff, UC Davis Attending Veterinarian, IACUC staff 

eques er 

non-affiliated members, non-scientists in addition to 12 alternate members) and inspects all animal facilities, 
evaluates all aspects of the institutional animal care program, establishes policy and procedure for the UC 
Davis campus, and coordinates training, compliance, and occupational health programs for all of UC Davis 
including the CNPRC. 

Vice Chancellor Lewin and the CNPRC Director also participate in a quarterly campus Animal Research 
Communication Coordination Committee, which addresses campus topics of importance to the research 
community such as security, communications, and new programs. Members include the Institutional Official 
(Chair) and members from Government and Community Relations, the Office of Campus Council, Risk 
Management Services, News Service, the UC Davis Police Department, as well as the Deans of the Schools of 
Medicine and Veterinary Medicine and the College of Biological Sciences, the IACUC Chair and Co-Chair, 
IACUC Administrator, UC Davis Attending Veterinarian, Director of Research Compliance and Integrity, and 
Associate Vice Chancellor for Safety Services. This provides an excellent opportunity for critical interactions on 
timely topics related to the animal care program, security, and the CNPRC. 
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Table 3 CNPRC Standing Committees 
CNPRC Committee Members 
Research Advisory Committee 

Senior Management Committee 

Colony Management Advisory 
Committee 

Morbidity and Mortality 
Committee 

Environmental Enrichment 
Committee 

Injury and Illness Prevention 
Program Safety Committee 

Infection Control Committee 

Director (Chair); Associate Director for 
Administration and Operations, Primate 
Services, and Research; Assistant 
Director for Colony Management and 
Research Services, Assistant Director 
for Information Technology Services; 
Research Unit Leaders; Clinical and 
Translational Science Center Director; 
and Center for Comparative Medicine 
Director 

Director (Chair); Associate Director for 
Administration and Operations, Primate 
Services, and Research; Assistant 
Director for Colony Management and 
Research Services, Assistant Director 
for Information Technology; Primate 
Medicine and Patholoav Managers 
Associate Director for Primate Services 
and Assistant Director for Colony 
Management and Research Services 
(Co-Chairs), Core Scientists, Staff 
Veterinarians 

Primate Medicine and Pathology 
Managers; UC Davis Attending 
Veterinarian; Associate Director for 
Primate Services; Assistant Director for 
Colony Management and Research 
Services; Research Unit Leader and 
UC Davis IACUC Co-Chair (Chair) 
Associate Director for Primate Services 
and Lead for Behavior Management 
Services (Co-Chairs); Assistant 
Director for Colony Management and 
Research Services; Staff Veterinarians; 
Behavior Manaqement Services Staff 
Safety and Compliance Officer (Chair); 
representatives from Administrative 
components and Scientific Research 
Units 

Associate Director for Primate 
Services; Assistant Director for Colony 
Management and Research Services; 
Core Scientists from the Infectious 
Diseases Research Unit (Core 
Scientist, Chair); Staff Veterinarians; 
Animal Resource Supervisor for 
infectious housing; Safety and 
Compliance Officer; Medical Director of 
the UC Davis Occupational Health 
Program 

Research Strategy 

Frequency and Function 
• Biweekly
• Address research needs and overall

CNPRC function
• Prioritizes projects and resources
• Review proposed research projects;

~60 pre-proposals for submitted
grants and contracts reviewed
annually; discussed and evaluated in
terms of scientific merit, resources
available, animal availability, meeting
the NPRC mission, applicability, and
NIH priority

• Weekly
• CNPRC programmatic, administrative,

facility, and management topics many
of which are brought in a more formal
manner to the Research Advisory
Committee for final review and
approval

• Monthly
• Issues impacting colony management

(e.g., Specific Pathogen Free colony,
reproductive colony, behavioral
management and environmental
enrichment, colony genetics)

• Quarterly
• Review spontaneous deaths in

outdoor field corrals
• Address colony-related topics and

practices

• Quarterly
• Review ongoing practices, areas of

focus or concern, new concepts and
suggestions, and efficacy of current
practices

• Quarterly
• Reviews any safety concerns,

disseminates safety information
including injury and illness prevention
programs, emergency action plans,
infection and exposure control
practices, hazardous material
procedures, biosafety guidelines, and
medical waste procedures

• Quarterly
• Reviews ongoing practices including

health surveillance for employees and
visitors, vaccination policies, BSL3
polices and practices, and personal
protective equipment (PPE)
requirements
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CNPRC Access. The Director ensures access to the CNPRC and specialized resources, including the Core 
Scientists that have extensive expertise and are committed to facilitate investigator needs with nonhuman 
primates. The primary point-of-contact for studies with nonhuman primates is the Core Scientists as they 
represent the route by which the majority of research conducted is initiated at the CNPRC. Core Scientists 
serve as subcontract Pl for many investigators nationwide (see Research Unit descriptions). They serve as the 
primary facilitators based on their domain-based expertise. New Affiliate Scientists may also identify research 
opportunities at the CNPRC through interactions with Core Scientists at annual meetings and at other venues; 
through identification of research resources on the CNPRC and related websites; and by submitting 
applications to the CNPRC Pilot Research Program and other outreach opportunities available in Service 
Cores and other NIH-supported resource programs at the CNPRC. Core Scientists interact directly with 
Affiliate Scientists and aid in preparation of pre-proposals for timely submission to the Research Advisory 
Committee, the grant submission process, and in the writing and submission of IACUC protocols. Since the 
Research Advisory Committee meets biweekly, the process of pre-proposal review and approval is highly 
efficient. Priority is always given to NIH-funded research. Core Scientists facilitate research at the CNPRC by 
serving as the on-site Pl for a range of projects. They also provide a service function through Cores and 
outreach programs. Inquiries that may come to the CNPRC are directed to the Director or the Associate 
Director for Research, who then in turn directs interested investigators to the appropriate Core Scientist based 
on expertise. New investigators benefit greatly from the expertise of Core Scientists when submitting 
nonhuman primate NIH and pilot project applications. 

EH&S and Compliance. The Senior Associate Vice Chancellor oversees resource planning and finance, 
facilities and land management, and Safety Services. Responsibilities include planning, designing, operating, 
and stewarding the campus's physical and natural resources; and providing for the health and safety of the 
campus community. Safety Services includes programs and services related to animals, biological safety, 
chemical and laboratory safety, emergency management and mission continuity, ergonomics and body 
mechanics, environmental management, fire prevention, general health and safety, hazardous materials and 
hazardous waste management, injury and illness prevention, occupational health, radiological safety, and risk 
management. Under the auspices of the campus Safety Services program the CNPRC has a dedicated Safety 
and Compliance Officer that works with the UC Davis campus in the implementation and assurance of the 
overall safety program. While there are central compliance requirements for all UC Davis faculty and 
employees in general, the responsibility to ensure environmental and safety regulations are followed remains 
with departments and Organized Research Units such as the CNPRC, Pis, and the on-site safety coordinators. 
All work together to ensure appropriate policies and procedures are followed including participation in 
mandatory training sessions. Similar to departments, the CNPRC is required to have the following plans and 
programs in place: 

• Biological Safety. Research that involves recombinant DNA technology; work with materials that are
infectious (or potentially infectious) to plants, animals, or humans; any material that falls under the Cal-OSHA
Bloodborne Pathogen Standard, which includes human cell lines, human blood or blood products, human
body fluids, nonhuman primate cells or cell lines, and nonhuman blood or blood products, as well as storage
of biohazardous materials require Pis to obtain a Biological Use Authorization (BUA). Shipment of hazardous
materials must also comply with state and federal laws (training classes are provided). Other authorization
programs include Radiation Use Authorization (RUA) and Laser Use Authorization.

• Chemical Hygiene Plan. EH&S provides resources, training, and consultation in the use of chemicals and
offers regular chemical and laboratory safety training with online access to chemical safety information. Each
laboratory is required to have a laboratory-specific chemical hygiene plan that describes the hazards in the
laboratory and how workers should protect themselves from these hazards. All employees must be trained,
at least annually, on the hazards to which they might be exposed and how to protect themselves from those
hazards. Employees also need to be trained on the provisions of the laboratory-specific chemical hygiene
plan. All training must be appropriately documented.

• Chemical Inventory System (CIS) and Self-Audit Program. Annual hazardous materials inventory
reporting is required through the CIS program. The Yolo County program monitors this inventory, and
inspects campus laboratories to verify compliance with hazardous materials and waste storage and handling,
as well as the required training. The campus is also required to report use of California-regulated
carcinogens annually through the CIS program. Material Safety Data Sheets are accessible to all employees
who might use chemicals.
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• Emergency Management and Mission Continuity. Planning for natural and man-made emergencies 
requires an integrated approach to the management of programs and activities for all four phases of 
Emergency Management: mitigation, preparedness, response, and recovery. The campus has emergency 
policies relating to emergency planning and alert notifications. Comparable to all programs at UC Davis, the 
CNPRC has an emergency action plan. 

• Integrated Hazardous Waste Management. This office provides cost effective disposal options for 
radioactive, biological, and chemical hazardous wastes in accordance with Federal State and local 
regulations. The campus has a Hazardous Chemical Use, Storage, Transportation, and Disposal policy in 
place for these activities. 

• Injury and Illness Prevention Program. The program establishes a management framework for reducing 
the risks associated with workplace injuries and illnesses, and identifying activities required to promote safety 
and health. Cal-OSHA regulations require UC Davis to establish, implement, and maintain an effective Injury 
and Illness Prevention Program in writing. The CNPRC has an on-site document that addresses the 
requirements of this program. 

The CNPRC also has an on-site Safety and Compliance Officer that follows the UC Davis SafetyNet #125 on 
Program Guidelines for Department Safety Coordinators. In addition, the Scientific Research Units each have 
dedicated Safety Coordinators that meet regularly with the Safety and Compliance Officer who is responsible 
for developing, implementing, and monitoring environmental and safety programs for the CNPRC to ensure 
compliance with federal, state, and local environmental, health, and safety regulations, and a safe workplace. 
This individual also engages managers, supervisors, and employees in creating a safe work environment and 
trains in the campus-wide dangerous goods course. 

Progress and Major Accomplishments: Contributions to the CNPRC Mission 
During the current funding period, Core Scientists collaborated with 346 Affiliate Scientists and other 
investigators from institutions across the U.S. (128 from UC Davis), published over 400 manuscripts, and 
mentored 290 trainees (undergraduate to junior faculty). Extramural grants during the current funding period 
totaled approximately $150 million. The following lists CNPRC-wide accomplishments under the Director's 
leadership and oversight: 
• Obtained funding for and completed the Respiratory Diseases Center Building. This is further addressed in 

the Facilities Improvement section, and represents a major expansion of the CNPRC Respiratory 
Diseases capability through the leadership of the prior directorlcluded by Requester IThe opening ceremony 
was held February 27, 2014. _ . 

• • ,.... ............................................ ........,following:
• eluded by Requester Unit Leader of Infectious Diseases Research Unit 
=.:..::,;.;:..:.;:_;:_:��,...:..:...:.:..;.....�---�.....-J 

Core Scientist with a joint appointment in the Infectious Diseases and 
e ro uct1ve c1ences an egenerative Medicine Research Units 

Core Scientist in the Infectious Diseases Research Unit 
1-------=----.... A·ssociate Director for Primate Medicine 

ssociate Director for Research 
• eluded by Requester Interim Director

• eluded by Interim Associate Director for Administration and Operations
• ea 1grimen o the Analytical Resource Core and transition to the Endocrine Core and lmmunolo and

Patho en Detection Resources Core with appointment of Core Leads Excluded by and eluded by Requester
. Requester �<;:l_u�:.��Y respectively 

• Transition from the Computational Imaging Core to the Multimodal Imaging Core with addition of a new
PET/CT imaging facility and expanded imaging services 

NPRC Consortium. The Director is an active participant in the NPRC Consortium, which strengthens 
communications, leverages CNPRC-wide resources, and facilitates sharing of information and best practices 
across NPRCs and their host institutions. The CNPRC is an active participant in these NPRC director-driven 
activities (see NPRC Consortium) (Table 4). 
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Table 4. NPRC Consortium Activities 
WorkinQ Group CNPRC Reoresentative 

Behavioral Management ,=xcluded by Requester Behavior 
Management Services (Primate 
Services) 

�eluded by I 
Breeding and Colony J-{equester I Assistant Director
Management Colony Management and 

Research Services 
Clinical and Surgical Techniques =><eluded by Requester I DACLAM,

Senior Veterinary Manager 
Primate Medicine Services 
/Primate "--·;=---,\ 

Consortium Project Management pcluded by Requester I Assistant
and Informatics Group Director Information Technology 

Services 

Data Access Guidelines Excluded by I Interim Associate
Director of Administration and 
OnPr::itinnc: 

Genetics and Genomics =eluded by Requester land 
' 

l:iene11cs Management :::.ervices 

Integrity and Compliance 
�eluded by 
RAn11A,tAr I Interim Associate

Director of Administration and 
Ooerations 

Occupational Health and Safety Excluded by Requester I 
PhD, Immunology and Pathogen 

.,;, ,n RPc:n11rr.i:>c: r.nri:> 

Outreach =eluded by Requester I 
Information Officer 

Pathology J=xcluded by Requester I 
ACVP, Senior Veterinary 
Manager Anatomic and Clinical 
Pathology Services (Primate 
Services) 

Training pcluded by Requester I 
Senior Veterinry Manager Primate 
Medicine Services (Primate 
Services) 

Examples of Activities 

• Standardized terminology and behavior
assessment tools

• Development of a common categorization
system for factors underlying single housing

• Establishment of colony management best
practices through surveys

• Conducted x CAST webinars
• Established Institutional Guidelines for

Common Research Procedures survey

• Meeting coordination, web conference
hosting, website support, and security
administration for working groups

• Project management, application
development, system integration, testing,
training, and documentation support

• Colony Health Benchmarks data collection
and analysis, yielding data-intensive sharing
of husbandry practices between NPRCs

• Development of overall content guidelines
and approval processes

• Development, validation, and successful use
of new Single-Nucleotide Polymorphisms
(SNP)-based genetic tests for parentage
and geographic ancestry in rhesus
macaques across NPRCs

• Conducted 5 quarterly web conferences to
address topics such as post approval
monitorinq and response to USDA citations

• Review Herpes B-virus testing practices and
specifics related to human cases

• Design, production, and implementation of a
new NPRC logo, word mark, and public
outreach brochure

• Tripled the number of curated cases in the
Primate Pathology Image Database

• Monthly Virtual Grand Rounds expanded to
9 external institutions

In addition to the formal consortium activities, CNPRC Core Scientists and staff consult regularly with their 
counterparts at the other NPRCs via telephone conferences and listservs to discuss issues and to problem 
solve. The Associate Directors for Administration, Public Information Officers, Information Technology 
Managers, Veterinarians, Safety Officers, Enrichment Program Managers, and Security Managers are 
examples of groups from each of the NPRC's that regularly teleconference. Face-to-face meetings by 
members of these groups are periodically held in conjunction with the semi-annual NPRC Directors' meetings 
and occasionally during the weekly Director's conference calls as part of the evaluation process for the 
Consortium working groups. The semi-annual face-to-face meetings are two-day agenda-rich meetings that 
interface with representatives from the Office of Research Infrastructure Programs (ORIP) and discuss 
common issues critical to all of the NPRCs (e.g., NPRC/Center for AIDS Research collaborations, 
development of a NPRC website of capabilities and phenotypes, and strategic planning). The weekly NPRC 
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Director's conference call allows for timely follow-up on issues discussed at the semi-annual meetings as well 
as collaborative projects among the NPRCs. Through these activities of collaborative leadership, strategic 
growth, increased linkages, and the commitment to Consortium success, the foundation is laid for successful 
growth and research accomplishments during the next funding period. 

INNOVATION 
In order to best leverage the resources of the UC Davis campus, the Director reports to the Vice Chancellor for 
Research; the CNPRC is one of the eight Organized Research Units overseen by the Vice Chancellor. One of 
the strengths provided by reporting directly to the Vice Chancellor for Research is that there is broad and 
unified campus representation of CNPRC-related issues presented to the upper echelons of campus 
administration. While the majority of Core Scientists are affiliated with home departments in the Schools of 
Medicine and Veterinary Medicine, Core Scientists also have their home departments in the Colleges of 
Engineering and Letters and Sciences. Further engagement with all of the Schools and Colleges contributing 
to new faculty FTE that have been designated as a result of the search for a new Director will provide 
important and innovative opportunities for the growth of the CNPRC program as aligned with NIH and campus 
strategic initiatives. This brings unique advantages as the Director is in an excellent position to reach out 
across multiple colleges and schools to spearhead interdisciplinary initiatives. 

The Director is an active participant in the NPRC Consortium. These 
activities result in white papers (e.g., nonhuman primate phenotypes of 
human disease to genotype identification of specific therapeutic 
targets), plan NPRC-wide initiatives (e.g., CNPRC joined forces with 
Wisconsin and Yerkes NPRC to enhance managing animal records), 
and development of the NPRC-wide website listing of resources and 
capabilities (Figure 2). 

A primary area of CNPRC innovation reflected in this renewal is the 
overarching theme of Lifespan Health. This is a common theme that 
is a thread throughout all of the CNPRC Scientific Research Units, and 
all stages of development, maturation, and aging are well represented 
in the nonhuman primate colonies maintained at the CNPRC. This 
accomplished group of CNPRC Core Scientists provides a rich 
environment for the development, validation, and study of nonhuman 
primate models of human disease. All of the Scientific Research Units 
at the CNPRC include programs that address the human and 
nonhuman primate age spectrum. The Overview and individual Unit 
descriptions present details related to these research and training 

Fi ure 2. NPRC website 
!!l!!!!:I kHt e'........,. illPP9dC '# 

National Primate 
Research Centers 

....._....,..,oll�iul-�;,:1-....,toPtum.,.� 111N 
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activities, contributions, and collaborative partnerships that address roadblocks to improving 
while furthering the study of nonhuman primate development, health, aging, and disease. 

human health 

APPROACH 
Plans for the Next Funding Period 
The CNPRC has significant strengths and an array of scientific achievements that, when coupled with key UC 
Davis initiatives, can build and enhance research excellence and opportunities. Key resources and core 
facilities in genomics, metabolomics, and bioinformatics linked with the unique nonhuman primate models in 
place at the CNPRC provides a strong foundation for the future, setting the stage for innovative initiatives. The 
goals for the next funding period are reflected in the Specific Aims that focus on providing readily accessible 
state-of-the-art research opportunities to investigators and trainees for studies that promote human health and 
healthy aging. Through targeted opportunities and key UC Davis initiatives, the Director's Office will actively 
promote the recruitment of faculty to the program, and continue to provide and expand the necessary 
infrastructure, expertise, and essential services to meet the growing needs of investigators and trainees as 
they advance the research frontier to improve human health. 

Specific Aim 1. Provide direction and leadership for research excellence. 
The Director will support research programs and grant submissions in response to NIH strategic priorities and 
promote research opportunities that focus on human health across the lifespan. This will be accomplished 
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through expanding opportunities for collaboration across UC Davis including campus programs central to the 
mission (e.g., Clinical and Translational Science Center, MIND Institute, Stem Cell Program, Center for 
Comparative Medicine, Center for Health and the Environment, Center for Comparative Lung Biology and 
Medicine), other UC campuses, national outreach, and through the Pilot Research Program and related pilot 
project programs. The Director will provide leadership and expertise in short and long range planning to ensure 
that resources are made available to the scientific community and the use of nonhuman primate models is 
sustained, promoted, and expanded, consistent with the Strategic Plan of the Office of the NIH Director. 
Through the NPRC Consortium and other NPRC Directors, the CNPRC Director will foster and encourage 
resource collaborations amongst the seven NPRC's. CNPRC Core Scientists possess critical intellectual and 
practical expertise, and they provide an essential conduit through which investigators can address novel 
experimental concepts and/or therapies in a primate system that most closely simulates humans. During the 
next funding period the CNP RC will continue to build collaborations and promote translational research through 
collaborative funding opportunities, joint support of research seminars and symposia, and through a dynamic, 
informational, and regularly maintained CNPRC website that serves as a portal for investigators. 

Efforts in the NPRC Consortium on genetics/genomics are very timely as there is a major effort underway to 
strengthen this concept at the institutional level. Precision genomics and personalized medicine will be critical 
to improve human health care, and the School of Medicine Human Genomics Initiative is poised to capitalize 
on infrastructure already in place to address the national priority of human genomics to manage chronic 
illnesses. This program will link closely with the CNPRC. The NPRC Consortium has recently drafted a white 
paper that provides the rationale to enhance nonhuman primate resources through the application of genomics 
to nonhuman primate phenotypes of human disease using DNA sequencing. There currently exists in the NIH
supported rhesus monkey colonies tens of thousands of naturally occurring genetic variants and numerous 
disease phenotypes that are directly relevant to human disease mechanisms providing ideal translational 
models. As the research frontier moves forward and the ability to link genotypic and phenotypic information 
improves, the nonhuman primate model is likely to provide critically important insights that will inform studies in 
humans. The CNPRC is in an outstanding position to take full advantage of this confluence of knowledge, 
given the close and vibrant relationships with other UC Davis Centers, Schools, and Colleges. 

Specific Aim 2. Ensure the successful operation of the CNPRC. 
The Director is dedicated to the enhancement of research through a supportive environment of specialized 
facilities, expertise, and resources unique to nonhuman primates for the investigation of the regenerative 
medicine, neuroscience, behavior, infectious diseases, respiratory diseases, and reproductive and 
developmental disorders throughout the lifespan. Core Scientists, veterinarians, and staff provide unique 
services through their relative components including Core Science Services. The Director's administrative 
oversight approach is by consensus management, which relies on faculty and staff participation on a number 
of committees as described above. 

The CNPRC Director will foster an environment that emphasizes scientific expertise, which is critical to carry 
out the mission of the CNPRC. Internal and external research collaborations will be promoted utilizing the 
extensive expertise of Core Scientists who will actively participate in developing the resource including best 
practices for colony management. The increasing commitment of the Director and CNPRC faculty and staff to 
the NPRC Consortium is also expected to result in more outcomes that improve husbandry, scientific 
infrastructure, and overall support for the NIH research community. The established Primate Center Cores 
(Behavior Research Services Core, Endocrine Core, Immunology and Pathogen Detection Resources Core, 
Inhalation Exposure Core, Multimodal Imaging Core) are all dedicated to providing a spectrum of services and 
research opportunities to investigators nationwide. All of the Scientific Research Units also have specialized 
repositories of nonhuman primate cells, tissues, and data that collectively provide important opportunities for 
entrepreneurial research synergies, training, pilot projects, and new NIH grant submissions. The Director will 
also capitalize on campus investments and growth areas such as "-omics", bioinformatics, and "Big Data". The 
Research Investments in Science and Engineering (RISE) proposals highlight opportunities to study the 
microbiome and the development of advanced imaging tools which links with campus efforts in translational 
imaging. Notably, many of these initiatives have representation of CNPRC Core Scientists, illustrating the key 
position of the CNPRC in the overall UC Davis campus. This is recognized by the UC Davis leadership, which 
is making significant resources available to improve and renovate the CNPRC infrastructure as part of the 
recruitment plans for a new Director. 

Research Strategy Page 358 
Obtained by Rise for Animals. 

Uploaded to Animal Research Laboratory Overview (ARLO) on 09/19/2020



Contact PD/Pl: Lewin, Harris, A Admin-Core-002 (706) 

Specific Aim 3. Mentor and train the next generation of investigators with nonhuman primate expertise. 
The Director vigorously promotes the mentoring and training of new investigators in the development of 
primate expertise, the design and study of nonhuman primate models of human health and disease, and the 
conduct of multidisciplinary translational investigations through the collaborative efforts of the Core Scientists, 
veterinarians, and staff. The Director will encourage Core Scientists to participate in UC Davis Training Grants 
that provide an important mechanism in the mentoring and training of emerging investigators in nonhuman 
primate investigations (Table 5). Through these efforts, the CNPRC will continue to integrate the training of 
undergraduate and graduate students and postdoctoral and clinical fellows (human and veterinary) in research 
programs and projects, and ensure the development of expertise in primatology and the successful conduct of 
translational team science. 

Table 5. Examples of UC Davis Training Grants Led by CNPRC Core Scientists (May 1, 2010 to April 30, 2014) 
Training Grant School I f"'nro - ist (Research Unit) 
NIH Animal Models of Infectious Diseases Medicine 

Excluded by 
Infectious Diseases) Requester 

Traininq Proqram 
NIH Interdisciplinary Training for Autism Medicine Excluded by (Brain, Mind, and Behavior) 
Researchers 

Requester 

California Institute for Regenerative Medicine Medicine (Reproductive Sciences and 
(CIRM) Stem Cell Training Program I Regenerative Medicine) 

The CNPRC has a staff of well-trained and dedicated scientists, administrators, veterinarians, veterinary 
pathologists, and research and husbandry technicians whose continued professional development needs to be 
nurtured. Mentoring and training of students, fellows, junior investigators, and related research personnel will 
be essential in order to ensure a pipeline of investigators and staff committed to supporting the CNPRC 
colonies and to provide services to the research community. The CNPRC provides the "complete primate 
experience" for trainees at all levels based on the resources and research programs of the Core Scientists and 
their integration with campus educational and training programs. The link with CTSC educational and training 
programs will ensure the success of academic programs while promoting national core competencies. 

A 2014 publication in the Proceedings of the National Academy of Science highlights several key points related 
to the research enterprise and impact on trainees. While there remains hope that federal funds for scientific 
research will increase, UC Davis has several training programs and initiatives that support trainees with 
mentoring focused on the use of the nonhuman primate as a model for human health and disease. In addition, 
the CNPRC has a long history of providing research opportunities for trainees that ensures successful and 
alternative career paths (see Research Unit descriptions). While the current funding environment presents 
challenges, opportunities are available to participate in CNPRC research programs as, for example, a senior 
scientist or project manager. 

Specific Aim 4. Ensure the highest standards of responsible conduct of research and animal care. 
The Director is directly involved in oversight of high quality veterinary care and research support. The rhesus 
monkey production colony offers research subjects that span the entire life history, and all of these age groups 
are utilized in current research programs and projects. All requests for animals, specialized procedures, 
veterinary, and technical support are evaluated biweekly by the Research Advisory Committee and through 
other standing committees (e.g., Colony Management, Morbidity and Mortality). 

The CNPRC Public Information Officer provides outreach materials and addresses questions and requests 
from within UC Davis, the media, the scientific community, and the general public on behalf of the CNPRC. 
The CNPRC takes the responsibility to inform the public seriously and these activities will continue with the 
integration of the campus Strategic Communications office and Animal Care Program leadership team. 

The CNPRC has experienced a significant increase in the number of Freedom of Information Act requests from 
animal rights organizations and is working closely with campus administration, the UC Office of the President, 
and at the level of the NIH, USDA, and other regulatory bodies regarding these activities. The Director 
continues to work with campus administration in the review and interpretation of NIH, OLAW, State of 
California, University of California, and various other regulatory policies to ensure that the CNPRC's activities 
remain in full compliance. 
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ADMINISTRATIVE SERVICES: DIRECTOR'S OFFICE 

BIBLIOGRAPHY AND REFERENCES CITED 

Not applicable 
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ADMINISTRATIVE SERVICES: DIRECTOR'S OFFICE 

RESOURCE SHARING PLAN 

A detailed Resource Sharing Plan is included in the Overall component of this application. 
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APPLICATION FOR FEDERAL ASSISTANCE 

SF 424 (R&R) 

5. APPLICANT INFORMATION

Legal Name*: 

Department: 

Division: 

Street1 *: 

Street2: 

City•: 

County: 

State*: 

Province: 

Country*: 

ZIP/ Postal Code*: 

Regents of the University of California 

Sponsored Programs 

Office of Research 

1850 Research Park Drive 

Suite 300 

Davis 

CA: California 

USA: UNITED ST A TES 

956186153 

Person to be contacted on matters involving this application 

Prefix: First Name•: Middle Name: 

Ms. Alyssa 

Position/Title: 

Street1 •: 

Street2: 

City*: 

County: 

State•: 

Province: 

Country*: 

ZIP/ Postal Code*: 

Contracts and Grants Analyst 

1850 Research Park Drive 

Suite 300 

Davis 

CA: California 

USA: UNITED STATES 

956186[53 

Phone Number*: 530-754-7827 Fax Number: 530-754-7879 

7. TYPE OF APPLICANT*

Other (Specify): 

0MB Number: 4040-0001 

Expiration Date: 06/30/2016 

Organizational DUNS*: 04 71200840000 

Last Name*: Suffix: 

Bunn 

Email: aabunn@ucdavis.edu 

H: Public/State Controlled Institution of Higher Education 

Small Business Organization Type 0 Women Owned 0 Socially and Economically Disadvantaged 

11. DESCRIPTIVE TITLE OF APPLICANT'S PROJECT*
Administration and Operations Services

12. PROPOSED PROJECT

Start Date·

05/01/2015

Tracking Number: GRANT117037 42 

Ending Date• 

04/30/2020 

Funding Opportunity Number: PAR-14-226 . Received Date: 07/15/2014 
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0MB Number: 4040·0010 

Expiration Date: 06/3012016 

Project/Performance Site Location(s) 

Project/Performance Site Primary Location 

Organization Name: 

Duns Number: 

Street1 •: 

Street2: 

City•: 

County: 

State•: 

Province: 

Country*: 

Zip / Postal Code*: 

University of California Davis 

0471200840000 

One Shields Ave 

Davis 

CA: California 

USA: UNITED STATES 

956165270 

Project/Performance Site Congressional District*: 

File Name 

Additional Location(s) 

Tracking Number: GRANT117037 42 

0 I am submitting an application as an individual, and not on behalf of 

a company, state, local or tribal government, academia, or other type of 

organization. 
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Contact PD/Pl: Lewin, Harris, A Admin-Core-003 (988) 

RESEARCH & RELATED Other Project Information 

1. Are Human Subjects Involved?* o Yes e No 

1.a. If YES to Human Subjects 

Is the Project Exempt from Federal regulations? 0 Yes 0 No 

If YES, check appropriate exemption number: - 1 - 2 - 3 _4 - 5 - 6

If NO, is the IRB review Pending? o Yes 0 No 

IRB Approval Date: 

Human Subject Assurance Number 

2. Are Vertebrate Animals Used?* O Yes e No 

2.a. If YES to Vertebrate Animals 

Is the IACUC review Pending? O Yes 0 No 

IACUC Approval Date: 

Animal Welfare Assurance Number 

3. Is proprietary/privileged information included in the application?* • Yes 0 No 

4.a. Does this project have an actual or potential impact - positive or negative - on the environment?* 0 Yes 

4.b. If yes, please explain:

4.c. If this project has an actual or potential impact on the environment, has an exemption been authorized or an O Yes

environmental assessment (EA) or environmental impact statement (EIS} been performed? 

4.d. If yes, please explain:

5. Is the research performance site designated, or eligible to be designated, as a historic place?* O Yes 

5.a. If yes, please explain:

6. Does this project involve activities outside the United States or partnership with international o Yes

collaborators?*

6.a. If yes, identify countries:

6.b. Optional Explanation:

Filename 

7. Project Summary/Abstract* AOSAbstract.pdf 

8. Project Narrative*

9. Bibliography & References Cited AOS_BibliographyReferencesCited.pdf

10.Facilities & Other Resources AOSFacilitiesandOtherResources.pdf 

11.Equipment AOSEquipment. pdf 
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Contact PD/Pl: Lewin, Harris, A Admin-Core-003 (988) 

ADMINISTRATIVE SERVICES: ADMINISTRATION AND OPERATIONS SERVICES 

ABSTRACT 

The California National Primate Research Center (CNPRC) Administration and Operations Services 
functions in coordination with the UC Davis campus administration and maintains administrative and 
operational responsibility for the CNPRC in the areas of business office services, human resources, 
purchasing and stores, facilities operations, emergency response, and support for the Director's Office. The 
Specific Aims for Administration and Operations Services include: (1) Ensure effective and efficient operation 
of the CNPRC infrastructure to optimize the conduct of nonhuman primate research, (2) Work with Core 
Scientists, the UC Davis campus, and the NIH to evaluate infrastructure needs and facilitate research, and (3) 
Share best practices across the NPRC Consortium. 
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Contact PD/Pl: Lewin, Harris, A Admin-Core-003 (988) 

ADMINISTRATIVE SERVICES: ADMINISTRATION AND OPERATIONS SERVICES 

FACILITIES AND OTHER RESOURCES 

Laboratories: Not applicable 

Clinical: Not applicable 

Animal: Not applicable 

Computer: There are 13 computers in Administration and Operations Services. Each individual has a PC 
computer that is linked to the CNPRC server, which automatically backs up work on a daily basis, and all are 
networked to Campus Accounting, Payroll, and Personnel databases. There are also workstations for specified 
functions such as reception and Human Resources orientation. Three guest computers are provided in the 
copier/supply room. Laser printers and fax machines are also available. 

Office: The Administration and Operations Services staff is housed in offices that encompass 1,135 sq. ft. 
Purchasin /shi in receivin has 184 s . ft. of offices within the Central Supply/Locker Building. The 135 sq. 
ft. Facility Security

Other: The CNPRC has a 1,879 sq. ft. Central Supply/Receiving Building for stores, shipping, and receiving. A 
203 sq. ft. copier/supply room provides copy, guest computer, printer, scanning, and shredding capabilities. 

Facilities & Other Resources Page 366 
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Contact PD/Pl: Lewin, Harris, A Admin-Core-003 (988) 

ADMINISTRATIVE SERVICES: ADMINISTRATION AND OPERATIONS SERVICES 

EQUIPMENT 

Facility Security 
The copy/supply room in Administration 

�a::-::n=-"'7"'T:p:::-:e�r:-:::a'r.1 �o�ns::::--it'."'"e�r::::-v:':":1c::-::e�s:--:::p�ro;::-:v-:-:-1:::1"e:::".s;::"""":a�;::-:1-:::-g�--::s:-:::p:--:::e:--:::e��co�p�1:-:::e�r ,---s1;::-:r:-:::e:--:::e--:::g-:-:-u�est workstations, network printers, and 
shredders. There are also shared-use document scanners available to all staff. 

Shipping and receiving has a pallet jack, hand trucks, a safe, a s-80°C freezer, s-20°C freezer, two 4°C 
refrigerators, and access to two forklifts from the colony operation when needed. 

Two UC Davis vehicles are available to Administration and Operations Services providing transportation 
options for pick-ups, deliveries, and meetings on the Davis and Sacramento campuses. 

Equipment Page 367 
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Contact PD/Pl: Lewin, Harris, A Admin-Core-003 (988) 
0MB Number: 4040·0001 

Expiration Date: 06/3012016 

RESEARCH & RELATED Senior/Key Person Profile (Expanded) 

I 
Excluded by Requester 

Tracking Number: GRANT117037 42 

PROFILE• Proiect Director/Princinal lnvestinator I 

Page 368 

Funding Opportunity Number: PAR-14-226 . Received Date: 
2014-07-15T19:19:27.000-04:00 

Obtained by Rise for Animals. 
Uploaded to Animal Research Laboratory Overview (ARLO) on 09/19/2020



Contact PD/Pl: Lewin, Harris, A Admin-Core-003 (988) 0MB Number: 4040-0001 

Expiration Date: 06/30/20t 6 

RESEARCH & RELATED BUDGET - SECTION A & B, BUDGET PERIOD 1 

ORGANIZATIONAL DUNS*: 0471 200840000 
Budget Type*: • Project O Subaward/Consortium 

Enter name of Organization: Regents of the University of California 

Start Date*: 05-01 -201 5 End Date*: 04-3 0-2016 Budget Period: 1 

A. Senior/Key Person

Prefix First Name• Middle Last Name* Suffix Project Role* Base Calendar Academic Summer Requested Fringe Funds Requested ($)* 

Name Salary ($) Months Months Months Salary ($)* Benefits ($)* 

., r''"d: byR�":·,, ................ ......... .................. ................... j�:�;;:���, ,=���,: ..... ["Tl O o 
........

0 0

. 

2
•.• 

03 

= 
·

:

613 00 33

:1

16 00 

Total Funds Requested for all Senior Key Persons in the attached file 

Additional Senior Key Persons: 

B. Other Personnel

Number of Project Role*

Personnel*

Post Doctoral Associates 

Graduate Students 

File Name: 

12 Total Number Other Personnel 

RESEARCH & RELATED Budget {A·B} (Funds Requested} 

Tracking Number: GRANT117037 42 

Total Senior/Key Person 33,716.00 

Calendar Months Academic Months Summer Months Requested Salary ($)* Fringe Benefits* Funds Requested ($)* 

11 ,71 9.00 6 ,1 99.00 1 7,91 8.00 
...... ...................................... ...................................... .................................................. ........... ,, ................................. ................................................. . 

27,41 5.00 14,503 .00 41,91 8.00 
. . ... . ... . . .. . . . ................... . . . . . . . . . . . . .. . . . ........ . . . . . . . ......... . . ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .......... . . . . . . . . . . . . . ......... . . . . . . . ....... .................................................. 

52,748.00 27,903 .00 80,6 51.00 

3 2,751 .00 

53,3 89.00 

20,03 2.00 

28,243 .00 

Total Other Personnel 

Total Salary, Wages and Fringe Benefits (A+B) 
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52,783 .00 

81,63 2.00 

274,902.00 

308,618.00 
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Contact PD/Pl: Lewin, Harris, A Admin-Core-003 (988) 

RESEARCH & RELATED BUDGET - SECTION C, D, & E, BUDGET PERIOD 1 

ORGANIZATIONAL DUNS*: 0471200840000 

Budget Type*: • Project O Subaward/Consortium 

Enter name of Organization: Regents of the University of California 

Start Date*: 05-01-2015 End Date*: 04-30-2016 Budget Period: 1 

C. Equipment Description

List items and dollar amount for each item exceeding $5,000 

Equipment Item Funds Requested($)* 

Total funds requested for all equipment listed in the attached file 0.00 

Additional Equipment: 

D. Travel

File Name: 

Total Equipment 0.00 

1. Domestic Travel Costs ( Incl. Canada, Mexico, and U.S. Possessions)

Funds Requested ($)* 

0.00 

0.00 2. Foreign Travel Costs

E. Participant/Trainee Support Costs

1. Tuition/Fees/Health Insurance

2. Stipends

3. Travel

4. Subsistence

5. Other:

O Number of Participants/Trainees 

RESEARCH & RELATED Budget {C-E} (Funds Requested) 

Tracking Number: GRANT11703742 

Total Travel Cost 

Total Participant Trainee Support Costs 
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0.00 

Funds Requested ($)* 

0.00 

0.00 

0.00 

0.00 

0.00 
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Contact PD/Pl: Lewin, Harris, A Admin-Core-003 (988) 

RESEARCH & RELATED BUDGET- SECTIONS F-K, BUDGET PERIOD 1 

ORGANIZATIONAL DUNS*: 0471200840000 

Budget Type*: • Project O Subaward/Consortium 

Enter name of Organization: Regents of the University of California 

Start Date*: 05-01-2015 End Date*: 04-30-2016 Budget Period: 1 

F. Other Direct Costs Funds Requested($)* 

1. Materials and Supplies 20,500.00 

2. Publication Costs 0.00 

3. Consultant Services 0.00 

4. ADP/Computer Services 0.00 

5. Subawards/Consortium/Contractual Costs 0.00 

6. Equipment or Facility Rental/User Fees 0.00 

7. Alterations and Renovations 0.00 

8. Copying 3,000.00 

Total Other Direct Costs 23,500.00 

G. Direct Costs Funds Requested ($)* 

H. Indirect Costs

Indirect Cost Type 

1. MTDC Primate Center Rate

Cognizant Federal Agency 

(Agency Name, POC Name, and POC Phone Number) 

I. Total Direct and Indirect Costs

Total Direct Costs (A thru F) 332,118.00 

Indirect Cost Rate (%) Indirect Cost Base ($) Funds Requested ($)* 

22. 7 332,118.00 75,391.00 
----------< 

Total Indirect Costs 75,391.00 

DHHS, ERNEST WILLARD, (415) 437-7820 

Total Direct and Indirect Institutional Costs (G + H) 

Funds Requested ($)* 

407,509.00 

Funds Requested ($)"I 

0.00 

K. Budget Justification* File Name: AS_BudgetJustification.pdf 

(Only attach one file.) 

RESEARCH & RELATED Budget {F-K} (Funds Requested) 

Tracking Number: GRANT11703742 
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Contact PD/Pl: Lewin, Harris, A Admin-Core-003 (988) 0MB Number: 4040-0001 

Expiration Date: 06/30/20t 6 

RESEARCH & RELATED BUDGET - SECTION A & B, BUDGET PERIOD 2 

ORGANIZATIONAL DUNS*: 0471200840000 
Budget Type*: • Project O Subaward/Consortium 
Enter name of Organization: Regents of the University of California 

Start Date*: 05-01-2016 End Date*: 04-30-2017 Budget Period: 2 

A. Senior/Key Person

Prefix First Name• Middle 

Name 

Last Name* Suffix Project Role* Base 

Salary($) 

Calendar Academic Summer 

Months Months Months 

Requested Fringe 

Salary ($)* Benefits ($)* 

Funds Requested ($)* 

24,826.00 10,477.00 35,303.00 1. !Excluded by Requester Assoc Dir ector Institutional 
r

FFORT 
I 

0.0 0.0 
. for Admin and Base Salary 

......................... ........................... .. .......................... ...................................... .............. -9.P.�r.�t!?�.s .. ........... ........................ ....................................................................................... ................................................................................. ..
Total Funds Requested for all Senior Key Persons in the attached file 

Additional Senior Key Persons: File Name: Total Senior/Key Person 35,303.00 

B. Other Personnel

Number of Project Role*

Personnel*

Calendar Months Academic Months Summer Months Requested Salary ($)* Fringe Benefits* Funds Requested ($)* 

Post Doctoral Associates 
Gr aduate Students 

.............................. u..�.��.�w��.�-�t-�.��.��.�0.�� ......................... ·····=,,..,,..,�---········ ...................................... ...................................... .................................................. .............................................. ................................................. . 
FFORT Secretar ial/Cler ical ............. 1 ............... BL

1
siness··ofoce··Manage�Excluded by

·············4
··············

su·sinessii=j'ri.ancEi.sia·itIExcluded by

........................ J=xcluded by Requester 
3 Stor ehouse Staff:IExcluded by Requester 

....................... pcluded by Request.,, 1 
3 Human Resour ces Staff:jExcluded by 

Fxcluded by Requester I 
12 Total Number Other Personnel 

RESEARCH & RELATED Budget {A·B} (Funds Requested} 

Tracking Number: GRANT117037 42 

I 
12,070.00 6,677.00 18,747.00 

....... ...................................... ...................................... .................................................. ........... ,, ................................. ................................................. . 

28,238.00 15,620.00 43,858.00 
, ...... ............................. , ........ ....... , .... , ................ , ........ .............. ,, ........................ ,, ........ ........... ,, ..... ,, .......................... ............... , ........................ ,, ....... . 

54,329.00 30,053.00 84,382.00 

33,734.00 

54,991.00 

21,363.00 

30,419.00 

Total Other Personnel 

Total Salary, Wages and Fringe Benefits (A+B) 
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55,097.00 

85,410.00 

287,494.00 
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Contact PD/Pl: Lewin, Harris, A Admin-Core-003 (988) 

RESEARCH & RELATED BUDGET - SECTION C, D, & E, BUDGET PERIOD 2 

ORGANIZATIONAL DUNS*: 0471200840000 

Budget Type*: • Project O Subaward/Consortium 

Enter name of Organization: Regents of the University of California 

Start Date*: 05-01-2016 End Date*: 04-30-2017 Budget Period: 2 

C. Equipment Description

List items and dollar amount for each item exceeding $5,000 

Equipment Item Funds Requested($)* 

Total funds requested for all equipment listed in the attached file 0.00 

Additional Equipment: 

D. Travel

File Name: 

Total Equipment 0.00 

1. Domestic Travel Costs ( Incl. Canada, Mexico, and U.S. Possessions)

Funds Requested ($)* 

0.00 

0.00 2. Foreign Travel Costs

E. Participant/Trainee Support Costs

1. Tuition/Fees/Health Insurance

2. Stipends

3. Travel

4. Subsistence

5. Other:

O Number of Participants/Trainees 

RESEARCH & RELATED Budget {C-E} (Funds Requested) 

Tracking Number: GRANT11703742 

Total Travel Cost 

Total Participant Trainee Support Costs 
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0.00 

Funds Requested ($)* 

0.00 

0.00 

0.00 

0.00 

0.00 
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Contact PD/Pl: Lewin, Harris, A Admin-Core-003 (988) 

RESEARCH & RELATED BUDGET- SECTIONS F-K, BUDGET PERIOD 2 

ORGANIZATIONAL DUNS*: 0471200840000 

Budget Type*: • Project O Subaward/Consortium 

Enter name of Organization: Regents of the University of California 

Start Date*: 05-01-2016 End Date*: 04-30-2017 Budget Period: 2 

F. Other Direct Costs Funds Requested($)* 

1. Materials and Supplies 21,115.00 

2. Publication Costs 0.00 

3. Consultant Services 0.00 

4. ADP/Computer Services 0.00 

5. Subawards/Consortium/Contractual Costs 0.00 

6. Equipment or Facility Rental/User Fees 0.00 

7. Alterations and Renovations 0.00 

8. Copying 3,090.00 

Total Other Direct Costs 24,205.00 

G. Direct Costs Funds Requested ($)* 

H. Indirect Costs

Indirect Cost Type 

1. MTDC Primate Center Rate

Cognizant Federal Agency 

(Agency Name, POC Name, and POC Phone Number) 

I. Total Direct and Indirect Costs

Total Direct Costs (A thru F) 347,002.00 

Indirect Cost Rate (%) Indirect Cost Base ($) Funds Requested ($)* 

22.7 347,002.00 78,769.00 
----------< 

Total Indirect Costs 78,769.00 

DHHS, ERNEST WILLARD, (415) 437-7820 

Total Direct and Indirect Institutional Costs (G + H) 

Funds Requested ($)* 

425,771.00 

Funds Requested ($)"I 

0.00 

K. Budget Justification* File Name: AS_BudgetJustification.pdf 

(Only attach one file.) 

RESEARCH & RELATED Budget {F-K} (Funds Requested) 

Tracking Number: GRANT11703742 
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Contact PD/Pl: Lewin, Harris, A Admin-Core-003 (988) 0MB Number: 4040-0001 

Expiration Date: 06/30/20t 6 

RESEARCH & RELATED BUDGET - SECTION A & B, BUDGET PERIOD 3 

ORGANIZATIONAL DUNS*: 0471200840000 

Budget Type*: • Project O Subaward/Consortium 
Enter name of Organization: Regents of the University of California 

Start Date*: 05-01-2017 

A. Senior/Key Person

Prefix First Name• Middle 

Name 

Last Name* Suffix Project Role* 

1. 
�

eluded by Requester Assoc Dir ector 

L for Admin and 
........................................................ .......................... ...................................... .............. -9.P.�r.�t!?�.s ..
Total Funds Requested for all Senior Key Persons in the attached file 

Additional Senior Key Persons: File Name: 

End Date*: 04-30-2018 Budget Period: 3 

Base Calendar Academic Summer Requested Fringe Funds Requested($)* 

Salary ($) Months Months Months Salary ($)* Benefits ($)* 

�::���,� r
FFORT 

1 

0 0 0 0 25.5 71 = . .. 11 

:
170 00 36

:1
• 1 00 

Total Senior/Key Person 36,741.00 

B. Other Personnel

Number of Project Role*

Personnel*

Calendar Months Academic Months Summer Months Requested Salary ($)* Fringe Benefits* Funds Requested ($)* 

Post Doctoral Associates 
Gr aduate Students 
Undergraduate Students �---� ..... ...................................... ...................................... .................................................. .............................................. ................................................. . ............. 1 .............. s�·c�eti�i�·

1
1ci�·�i�ai ........................................... EFFORT............. 1 ............... BL

1
siness· ·ofoce··ManagerlExcluded by I 

............. 4 .............. j:i;-;;:;";.;:,:;;:�··:..:.:···· 
.. 

···· .
. 
··;;-;:.:,·,4Excluded by 

......................... !
Excluded by Requester

I 
3 Stor ehouse Staff:IExcluded by Requester 

...................... JExcluded by Requester L__
3 Human Resour ces StaffExcluded by 

!Excluded by Requester I 

12 Total Number Other Personnel 

RESEARCH & RELATED Budget {A·B} (Funds Requested} 

Tracking Number: GRANT117037 42 

12,432.00 7,101.00 19,533.00 
..... ...................................... ...................................... .................................................. ........... ,, ................................. ................................................. . 

29,085.00 16,612.00 45,697.00 
..... ... . . .. . . . .......... . ........ , . . . . . . . . . . . .. . . , .... , ... . . . . . ........ , . . . . . .. . . . . . . . . . . . . . . . , ,  . . . . . . . . . . . . . . . . . . . . . . . . , ,  . . . . . . . . ........... , ,  . . . . . , ,  . . . ........ . . . . . . . . ....... ............... , ........................ , ,  ....... . 

55,959.00 31,963.00 87,922.00 

34,721.00 22,653.00 

56,640.00 32,351.00 

Total Other Personnel 

Total Salary, Wages and Fringe Benefits (A+B) 
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Contact PD/Pl: Lewin, Harris, A Admin-Core-003 (988) 

RESEARCH & RELATED BUDGET - SECTION C, D, & E, BUDGET PERIOD 3 

ORGANIZATIONAL DUNS*: 0471200840000 

Budget Type*: • Project O Subaward/Consortium 

Enter name of Organization: Regents of the University of California 

Start Date*: 05-01-2017 End Date*: 04-30-2018 Budget Period: 3 

C. Equipment Description

List items and dollar amount for each item exceeding $5,000 

Equipment Item Funds Requested($)* 

Total funds requested for all equipment listed in the attached file 0.00 

Additional Equipment: 

D. Travel

File Name: 

Total Equipment 0.00 

1. Domestic Travel Costs ( Incl. Canada, Mexico, and U.S. Possessions)

Funds Requested ($)* 

0.00 

0.00 2. Foreign Travel Costs

E. Participant/Trainee Support Costs

1. Tuition/Fees/Health Insurance

2. Stipends

3. Travel

4. Subsistence

5. Other:

O Number of Participants/Trainees 

RESEARCH & RELATED Budget {C-E} (Funds Requested) 

Tracking Number: GRANT11703742 

Total Travel Cost 

Total Participant Trainee Support Costs 
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0.00 

Funds Requested ($)* 

0.00 

0.00 

0.00 

0.00 

0.00 
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Contact PD/Pl: Lewin, Harris, A Admin-Core-003 (988) 

RESEARCH & RELATED BUDGET- SECTIONS F-K, BUDGET PERIOD 3 

ORGANIZATIONAL DUNS*: 0471200840000 

Budget Type*: • Project O Subaward/Consortium 

Enter name of Organization: Regents of the University of California 

Start Date*: 05-01-2017 End Date*: 04-30-2018 Budget Period: 3 

F. Other Direct Costs Funds Requested($)* 

1. Materials and Supplies 21,749.00 

2. Publication Costs 0.00 

3. Consultant Services 0.00 

4. ADP/Computer Services 0.00 

5. Subawards/Consortium/Contractual Costs 0.00 

6. Equipment or Facility Rental/User Fees 0.00 

7. Alterations and Renovations 0.00 

8. Copying 3,183.00 

Total Other Direct Costs 24,932.00 

G. Direct Costs Funds Requested ($)* 

H. Indirect Costs

Indirect Cost Type 

1. MTDC Primate Center Rate

Cognizant Federal Agency 

(Agency Name, POC Name, and POC Phone Number) 

I. Total Direct and Indirect Costs

Total Direct Costs (A thru F) 361,190.00 

Indirect Cost Rate (%) Indirect Cost Base ($) Funds Requested ($)* 

22.7 361,190.00 81,991.00 
----------< 

Total Indirect Costs 81,991.00 

DHHS, ERNEST WILLARD, (415) 437-7820 

Total Direct and Indirect Institutional Costs (G + H) 

Funds Requested ($)* 

443,181.00 

Funds Requested ($)"I 

0.00 

K. Budget Justification* File Name: AS_BudgetJustification.pdf 

(Only attach one file.) 

RESEARCH & RELATED Budget {F-K} (Funds Requested) 

Tracking Number: GRANT11703742 
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Contact PD/Pl: Lewin, Harris, A Admin-Core-003 (988) 0MB Number: 4040-0001 

Expiration Date: 06/30/20t 6 

RESEARCH & RELATED BUDGET - SECTION A & B, BUDGET PERIOD 4 

ORGANIZATIONAL DUNS*: 0471200840000 
Budget Type*: • Project O Subaward/Consortium
Enter name of Organization: Regent s of the University of California 

A. Senior/Key Person

Prefix First Name•

1. !Excluded by Requester

Middle 

Name 

Start Date*: 05-01-2018 

Last Name* Suffix Project Role* 

Assoc Dir ector 

for Admin and 
......................... ........................... .. .......................... ...................................... .............. -9.P.e.r.�t!?�.s ..
Total Funds Requested for all Senior Key Persons in the attached file 

Additional Senior Key Persons: File Name: 

End Date*: 04-30-2019 Budget Period: 4 

Base Calendar Academic Summer Requested Fringe Funds Requested($)* 

Salary ($) Months Months Months Salary ($)* Benefits ($)* 

�:;���,: .□. 0 0  

...........
0 0

. 2
6

,
338

=. .. 11:
8

4
800 38:'8600 

Total Senior/Key Person 38,186.00 

B. Other Personnel

Number of Project Role*

Personnel*

Calendar Months Academic Months Summer Months Requested Salary ($)* Fringe Benefits* Funds Requested ($)* 

Post Doct oral Associat es 
Gr aduat e St udent s 

······························LJ.·�·��.�
9

_���.�.�t.e,.��.��.e.0.�5. ......................... ······�FF-0-R-T--� ...................................... ...................................... .................................................. .............................................. ................................................. .
1 Secretar ial/Cler ical 12,805.00 7,531.00 20,336.00 

................................................................................. �-----,! ...................................... ...................................... .................................................. .............................................. ................................................. . 

4 
............. � ............... ��.S.i.�_e.5.� . .<?.!f.i.C.� .. ���.��er :

:c=-�"'7""'��--,, 

3 

12 Total Number Other Personnel 

RESEARCH & RELATED Budget {A·B} (Funds Requested}

Tracking Number: GRANT117037 42

29,957.00 17,620.00 47,577.00 
....... , . . . .... . ... . . ........ , . . . . . . . . . . . .. . . , .... , ... . . . . . . ....... , ........ . . . . . . . . . . . . . . ,, . . . . . . . . . . . . . . . . . . . . . . . . ,, . . . . . . . . . . . . ....... ,, . . . . . ,, . . . . ....... . . . . . . . . . . ..... ............... , ........................ ,, ....... .

57,638.00 33,903.00 91,541.00 

35,788.00 

58,339.00 

24,043.00 

34,313.00 

Total Other Personnel 

Total Salary, Wages and Fringe Benefits (A+B) 
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59,831.00 

92,652.00 

311,937.00 

350,123.00 
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Contact PD/Pl: Lewin, Harris, A Admin-Core-003 (988) 

RESEARCH & RELATED BUDGET - SECTION C, D, & E, BUDGET PERIOD 4 

ORGANIZATIONAL DUNS*: 0471200840000 

Budget Type*: • Project O Subaward/Consortium 

Enter name of Organization: Regents of the University of California 

Start Date*: 05-01-2018 End Date*: 04-30-2019 Budget Period: 4 

C. Equipment Description

List items and dollar amount for each item exceeding $5,000 

Equipment Item Funds Requested($)* 

Total funds requested for all equipment listed in the attached file 0.00 

Additional Equipment: 

D. Travel

File Name: 

Total Equipment 0.00 

1. Domestic Travel Costs ( Incl. Canada, Mexico, and U.S. Possessions)

Funds Requested ($)* 

0.00 

0.00 2. Foreign Travel Costs

E. Participant/Trainee Support Costs

1. Tuition/Fees/Health Insurance

2. Stipends

3. Travel

4. Subsistence

5. Other:

O Number of Participants/Trainees 

RESEARCH & RELATED Budget {C-E} (Funds Requested) 

Tracking Number: GRANT11703742 

Total Travel Cost 

Total Participant Trainee Support Costs 

Page 379 

0.00 

Funds Requested ($)* 

0.00 

0.00 

0.00 

0.00 

0.00 
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RESEARCH & RELATED BUDGET- SECTIONS F-K, BUDGET PERIOD 4 

ORGANIZATIONAL DUNS*: 0471200840000 

Budget Type*: • Project O Subaward/Consortium 

Enter name of Organization: Regents of the University of California 

Start Date*: 05-01-2018 End Date*: 04-30-2019 Budget Period: 4 

F. Other Direct Costs Funds Requested($)* 

1. Materials and Supplies 22,401.00 

2. Publication Costs 0.00 

3. Consultant Services 0.00 

4. ADP/Computer Services 0.00 

5. Subawards/Consortium/Contractual Costs 0.00 

6. Equipment or Facility Rental/User Fees 0.00 

7. Alterations and Renovations 0.00 

8. Copying 3,278.00 

Total Other Direct Costs 25,679.00 

G. Direct Costs Funds Requested ($)* 

H. Indirect Costs

Indirect Cost Type 

1. MTDC Primate Center Rate

Cognizant Federal Agency 

(Agency Name, POC Name, and POC Phone Number) 

I. Total Direct and Indirect Costs

Total Direct Costs (A thru F) 375,802.00 

Indirect Cost Rate (%) Indirect Cost Base ($) Funds Requested ($)* 

22. 7 375,802.00 85,307.00 
----------< 

Total Indirect Costs 85,307.00 

DHHS, ERNEST WILLARD, (415) 437-7820 

Total Direct and Indirect Institutional Costs (G + H) 

Funds Requested ($)* 

461,109.00 

Funds Requested ($)"I 

0.00 

K. Budget Justification* File Name: AS_BudgetJustification.pdf 

(Only attach one file.) 

RESEARCH & RELATED Budget {F-K} (Funds Requested) 

Tracking Number: GRANT11703742 
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Contact PD/Pl: Lewin, Harris, A Admin-Core-003 (988) 0MB Number: 4040-0001 

Expiration Date: 06/30/20t 6 

RESEARCH & RELATED BUDGET - SECTION A & B, BUDGET PERIOD 5 

ORGANIZATIONAL DUNS*: 0471200840000 

Budget Type*: • Project O Subaward/Consortium 
Enter name of Organization: Regents of the University of California 

A. Senior/Key Person

Prefix First Name• Middle 

Name 

Start Date*: 05-01-2019 

Last Name* Suffix Project Role* 

1. 
�

eluded by Requester Assoc Dir ector 

L 
for Admin and 

......................... ........................... .. .......................... ...................................... .............. -9.P.�r

.�
t!?�.s ..

Total Funds Requested for all Senior Key Persons in the attached file 

Additional Senior Key Persons: File Name: 

End Date*: 04-30-2020 Budget Period: 5 

Base Calendar Academic Summer Requested Fringe Funds Requested($)* 

Salary ($) Months Months Months Salary ($)* Benefits ($)* 

�:::��'� □ .
oo

···········
oo

. 
2

1,
128

: ... 
12

:
57800 39:'osoo 

Total Senior/Key Person 39,706.00 

B. Other Personnel

Number of Project Role*

Personnel*

Calendar Months Academic Months Summer Months Requested Salary ($)* Fringe Benefits* Funds Requested ($)* 

Post Doctoral Associates 
Gr aduate Students 
Undergraduate Students �--� ..... ...................................... ..............................

.
....... .................................................. ............

.
..............

.
................

.
. ................................................. . · · · ..... · · ... 1. · · ..... · · .... s�·ci-eii�i�·1

1ci�·�i�ai ........... · · .... · ............ · .... · ···· ... ··=FF oRT 
..
........... 

1 
............... 

BL
1siness··ofoce··Manaqer':'J=xcluded by

............. 4 .............. R;-;_;;';.;:.:;;:�··:.:.:···· .
. 
···· 

.. 
··;;-;:.:,·,f=xcluded by

!Excluded by Requester
I 

............ j.......... Stor ehouse StafflExcluded by Requester
!Excluded by I 

.
...

........ j.......... Human Resour ces .. s·iattlExcluded by 
I .. pc1uded by I 1Reauester 

12 Total Number Other Personnel 

RESEARCH & RELATED Budget {A·B} (Funds Requested} 

Tracking Number: GRANT117037 42 

13,189.00 7,993.00 21,182.00 
, .... ...................................... ...................................... .................................................. ........... ,, ................................. ................................................. . 

30,856.00 18,699.00 49,555.00 
, ... . ..... .. , . . ......... . . ........ , . . . . . . . . . . . .. . . , .... , ... . . . . . ........ , . . . . . .. . . . . . . . . . . . . . . . , ,  . . . . . . . . . . . . . . . . . . . . . . . . , ,  . . . . . . . . ........... , ,  . . . . . , ,  . . . ........ . . . . . . . . ....... ............... , ........................ , ,  ....... . 

59,367.00 35,977.00 95,344.00 

36,862.00 

60,090.00 

25,515.00 

36,415.00 

Total Other Personnel 

Total Salary, Wages and Fringe Benefits (A+B) 
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62,377.00 

96,505.00 

324,963.00 

364,669.00 
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Contact PD/Pl: Lewin, Harris, A Admin-Core-003 (988) 

RESEARCH & RELATED BUDGET - SECTION C, D, & E, BUDGET PERIOD 5 

ORGANIZATIONAL DUNS*: 0471200840000 

Budget Type*: • Project O Subaward/Consortium 

Enter name of Organization: Regents of the University of California 

Start Date*: 05-01-2019 End Date*: 04-30-2020 Budget Period: 5 

C. Equipment Description

List items and dollar amount for each item exceeding $5,000 

Equipment Item Funds Requested($)* 

Total funds requested for all equipment listed in the attached file 0.00 

Additional Equipment: 

D. Travel

File Name: 

Total Equipment 0.00 

1. Domestic Travel Costs ( Incl. Canada, Mexico, and U.S. Possessions)

Funds Requested ($)* 

0.00 

0.00 2. Foreign Travel Costs

E. Participant/Trainee Support Costs

1. Tuition/Fees/Health Insurance

2. Stipends

3. Travel

4. Subsistence

5. Other:

O Number of Participants/Trainees 

RESEARCH & RELATED Budget {C-E} (Funds Requested) 

Tracking Number: GRANT11703742 

Total Travel Cost 

Total Participant Trainee Support Costs 
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0.00 

Funds Requested ($)* 

0.00 

0.00 

0.00 

0.00 

0.00 
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Contact PD/Pl: Lewin, Harris, A Admin-Core-003 (988) 

RESEARCH & RELATED BUDGET- SECTIONS F-K, BUDGET PERIOD 5 

ORGANIZATIONAL DUNS*: 0471200840000 

Budget Type*: • Project O Subaward/Consortium 

Enter name of Organization: Regents of the University of California 

Start Date*: 05-01-2019 End Date*: 04-30-2020 Budget Period: 5 

F. Other Direct Costs Funds Requested($)* 

1. Materials and Supplies 23,073.00 

2. Publication Costs 0.00 

3. Consultant Services 0.00 

4. ADP/Computer Services 0.00 

5. Subawards/Consortium/Contractual Costs 0.00 

6. Equipment or Facility Rental/User Fees 0.00 

7. Alterations and Renovations 0.00 

8. Copying 3,376.00 

Total Other Direct Costs 26,449.00 

G. Direct Costs Funds Requested ($)* 

H. Indirect Costs

Indirect Cost Type 

1. MTDC Primate Center Rate

Cognizant Federal Agency 

(Agency Name, POC Name, and POC Phone Number) 

I. Total Direct and Indirect Costs

Total Direct Costs (A thru F) 391,118.00 

Indirect Cost Rate (%) Indirect Cost Base ($) Funds Requested ($)* 

22. 7 391,118.00 88,784.00 
----------< 

Total Indirect Costs 88,784.00 

DHHS, ERNEST WILLARD, (415) 437-7820 

Total Direct and Indirect Institutional Costs (G + H) 

Funds Requested ($)* 

479,902.00 

Funds Requested ($)"I 

0.00 

K. Budget Justification* File Name: AS_BudgetJustification.pdf 

(Only attach one file.) 

RESEARCH & RELATED Budget {F-K} (Funds Requested) 

Tracking Number: GRANT11703742 
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Contact PD/Pl: Lewin, Harris, A Admin-Core-003 (988) 

ADMINISTRATIVE SERVICES: ADMINISTRATION AND OPERATIONS SERVICES 

BUDGET JUSTIFICATION 

PERSONNEL 
The personnel table provides an overview of the percent full time equivalent (FTE) devoted to CNPRC base 
grant functions and the funding source. Totals with an asterisk (*) represent those individuals whose effort is 
split among more than one component of the CNPRC. 

Percent (%) FTE devoted to CNPRC base 
functions by source 

I Personnel Role P51 I Program Income I Other I Total 

Excluded by Requester Interim Associate Director for I I I 

Administration and Operations % Effort

Business Office Manaqer 
Business Office Finance Assistant 
Grants and Contracts Manaqer 

I lt:SN Grants and Contracts Analyst �b I lb I u I 1 uu 
Excluded by Requester Administrative Services Support % Effort 

Human Resources Manager 
Assistant Human Resources Manaqer 
Human Resources Representative 
Storehouse Manaqer 
Business Services Representative 
Storehouse Purchasinq Aqent 
Storehouse Assistant 

I Security Guards (6) Security Guards 0 I 100 I 0 I 100

Individuals shown in italics are not supported by the P51 base grant; their salary support is provided by Program Income 
TBN=lo-be-named 

��
I

��:t��
Y 

nterim Associate Director for Administration and Operations I
EFFORT lmonths �

% Effort 

Excluded by Is a veteran administrator who served as Vice Chancellor for Administration for UC Davis from 
2003-201 O and in other leadership positions in the Office of Administration since 1992. His broad portfolio 
includes human resources, accounting and financial services, design and construction management, business 
services, facilities, safety services (including environmental health and safety, risk management, and animal 
care and use), and research administration. Under the direction of the CNPRC Director and in coordination 
with the base grant Pl, Vice Chancellor for Research Harris Lewin, the Associate Director for Administration 
and Operations is responsible for overall direction of the operational, financial, and business services areas 
which includes budgeting, finances, purchasing, shipping, receiving, and stores; grants management; human 
resources; and day-to-day aspects related to the facilities. 

Ex I d d b R t 
\

FFORT 
I 

ro Effort I
cu e Y eques er 

Business Office Manage .....,.-=---�,...,,....-........,,...,,..,.,,. months - Under the direction of the 
--.::--=�:.:=:::.:....,and in coordination withhe vice Chancellor's Office and Accounting and Financial 

Servicest£,:I.��:.�?Y I is responsible for the day-to-day financial operation of the P51 base grant and other 
sources of funding, supervising billing, grants management, and accounting activities to assure compliance 
with UC Davis policy and procedure and regulatory agencies, and for the development of per diem rates, 
services rates, and the development of the F&A rates. He has direct responsibility for the Business Office. 

!
Excluded by RequeSter I Business Office Finance Assistant I

EFFORT 
I months �

% Effort I Under the direction of 
the Business Office Manager �'.:I.��:.�?Y is responsible for both pre-award and post-award activities related 
to the P51 base grant and relate program income accounts, preparation of the annual budgets, review of 
monthly transactions, and she serves as a resource for base grant financial activity analysis and transaction 
processing. 

Excluded by Requester 
I
EFFORT 

I □ Grants and Contracts Manager .... _�-�,....months Under the direction of
.......,.,.th- e---..:B-u-si,....n-e-ss----,,=i-ce�-.-a ..... nager and in coordination with Hie Office of the Vice Chancellor for Research, Ms. 

Excluded by is responsible for the pre- and post-award administration at the CNP RC. She serves as the Requester resource on grant related policies and procedures, assists Core Scientists with grant and contract 
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Contact PD/Pl: Lewin, Harris, A Admin-Core-003 (988) 

submissions, and maintains and oversees the CNPRC grants management database and award-related 
reporting. She is also responsible for training and mentoring staff in pre- and post-award management. 

TBN, Grants and Contracts Analyst (3.0 calendar months - 25%). Under the direction of the Grants and 
Contracts Manager, this position assists in pre- and post-award administration and provides support to CNPRC 
investigators. 

Excluded by Requester �FFORT 
I 

ii;, Effort Excluded by 
,...._ _____ __,Administrative Services Support._L __ ....,.... _ _._ months O 

Requester facilitates the 
CNPRC main receptionist area including visitor access and security control. She also provides assistance to 
the Business Office, and processes travel support documents. 

FFORT r,Eff�rtJ 
Excluded by Requester �---���---�months In coordination with UC Davis 

Excluded by Human upported by the Assis an uman Resources Manager, is Requester '--�-�-' ible for managing all personne an payroll activities at the CNPRC. Activities include recruitment 
'-- -- -� 

support, classification, performance evaluation facilitation, corrective action assistance, benefits administration, 
labor relations coordination, and union contract and Human Resources policy application eluded by is also 
a resource for CNPRC staff and Core Scientists. 

=----=----.
equeSter

Excluded by Requester 

)
EFFORT 

1 

% Effort Excluded by 
Assistant Human Resources Manager_....,...... __ __,,.....months RequeSter upports the 

'----r-,..,..u""m""'a=""'n=--�e-=-s..,,,...ources Manager in recruitment, classi 1cat1on, performance eva uat1on, corrective action 
assistance, benefits administration, UC Davis Human Resources policy, and payroll. 

Excluded by Requester �FFORT 
I l°/c Eff rt I .__ _____ _.Human Resources Re resentativel ...,___,.--,---..... months - 0 0 Under the direction of the 

Human Resources Manager ,,�1.��;t��Y is responsible for the coordination of payroll activities, as well as data 
entry into the UC Davis Personne ayroll System, processing and checking forms related to areas such as 
health check clearance and volunteer approvals, production of access badges, and other Human Resources 
and Payroll related duties. IEFFORT I % Effort 

Excluded by Requester Storeh ............... .......:......,,._'-ter �---_ ..... months 1----.--..... In coordination with UC Davis Purchasing 
��

1

ii:t��Y n rac ervices,,__ __ __.is responsible for all aspec s o central supply; garment control for uniforms, 
laboratory coats, locker assignments; shipping and receiving operations; along with 

purchasing/accounts payable; and equipment inventory control. He supervises the processing of all purchase 
orders and invoice payments and serves as a resource to CNPRC staff and Core Scientists regarding vendors, 
commodities, and procurement approaches for cost savings. 

Excluded by Requester 
�

FFORT 

) 

{
" Eff

;
rt 

I .,__ _____ ___.=B=u=s
=.
in.ess Services Representative months Under the direction of Mr. 

Excluded by Requester is responsible for assisting wi 1 coormnat10 1 of all pure asing and accounts payable 
act 1v1t1es, or pro em solving, developing processing improvements, and assisting with long-range planning 
efforts. 

The CNPRC has Security Guards (6) that are responsible for the security of the CNPRC entry point and the 
overall grounds. The Security Guards are supported by Program Income. 

FRINGE BENEFITS 
Fringe benefits are calculated at the UC Davis's federally negotiated rates, which are applied by title code and 
fiscal year (July through June) 
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EQUIPMENT 

None 

TRAVEL 
None 

CONSULTANTS 

None 

SUPPLIES 

A total of $20,500 is requested. 

$10,000 is requested for the necessary office and administrative supplies to enable the organization of 
materials and information in support of the P51 base grant and related grant activities. Cost estimates are 
based on historical usage. 

$6,500 is requested in grounds maintenance supplies. This includes yard tools, mower maintenance supplies, 
sprinkler system parts, and other ground maintenance needs. 

$4,000 is requested to purchase new and replacement shop tools. This includes tools such as grinders, drills, 
air tools, saws, welding wire and other welding consumables, hand tools, and safety equipment that primarily 
supports the upkeep and care of colony-related equipment. 

OTHER EXPENSES 

$3,000 is requested for copy expenses related to reports and other documents. 

SUBSEQUENT YEARS 

In Years 2 through 5, all non-personnel costs are increased by 3%. Personnel costs are increased based on 
projected salary escalations by title code and the UC Davis federally negotiated fringe benefit rates. 

FACILITIES AND ADMINISTRATIVE COSTS (INDIRECT COSTS) 

Indirect Costs are budgeted in accordance with the UC Davis rate agreement dated August 19, 2013 at 22. 7%, 
which is the negotiated rate for the CNPRC Base Grant. Per the UC Davis' rate agreement, this indirect cost 
rate is applied on a Modified Total Direct Cost basis, which includes all salaries and wages, fringe benefits, 
materials and supplies, services, travel, and the first $25,000 of each subgrant and subcontract. Excluded from 
the modified total direct costs are equipment; capital expenditures; charges for tuition remission; rental costs; 
scholarships and fellowships; as well as the portion of each subgrant and subcontract in excess of $25,000. 
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RESEARCH & RELATED BUDGET - Cumulative Budget 

Section A, Senior/Key Person 

Section B, Other Personnel 

Total Number Other Personnel 

Total Salary, Wages and Fringe 
Benefits (A+B) 

Section C, Equipment 

Section D, Travel 

1. Domestic

2. Foreign

Section E, Participant/Trainee Support 
Costs 

1. Tuition/Fees/Health Insurance

2. Stipends

3. Travel

4. Subsistence

5. Other

6. Number of Participants/Trainees

Section F, Other Direct Costs 

1. Materials and Supplies

2. Publication Costs

3. Consultant Services

4. ADP/Computer Services

5. Subawards/Consortium/Contractual
Costs

6. Equipment or Facility Rental/User
Fees

7. Alterations and Renovations

8. Other 1

9. Other 2

10. Other 3

Section G, Direct Costs 
(A thru F) 

Section H, Indirect Costs 

Section I, Total Direct and Indirect 
Costs (G + H) 

Section J, Fee 

Tracking Number: GRANT11703742 

Totals($) 

60 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0 

108,838.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

15,927.00 

0.00 

0.00 

183,652.00 

1,498,813.00 

1,682,465.00 

0.00 

0.00 

0.00 

124,765.00 

1,807,230.00 

410,242.00 

2,217,472.00 

0.00 
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PHS 398 Cover Page Supplement 

1. Project Director / Principal Investigator (PD/Pl)

Prefix: 

First Name*: Harris 

Middle Name: A 

Last Name*: Lewin 

Suffix: 

2. Human Subjects

Clinical Trial? 

Agency-Defined Phase Ill Clinical Trial?* 

3. Permission Statement*

e No 

Q No 

O Yes 

O Yes 

0MB Number: 0925-0001 

If this application does not result in an award, is the Government permitted to disclose the title of your proposed project, and the name, 
address, telephone number and e-mail address of the official signing for the applicant organization, to organizations that may be 
interested in contacting you for further information (e.g., possible collaborations, investment)? 

O Yes e No 

4. Program Income*

Is program income anticipated during the periods for which the grant support is requested? • Yes Q No 

If you checked "yes" above (indicating that program income is anticipated), then use the format below to reflect the amount and source(s). 
Otherwise, leave this section blank. 

Budget Period* Anticipated Amount ($)* Source(s)* 

1,719,500.00 B&C Rate F&A Return 

2 1,814,073.00 B&C Rate F&A Return 

3 1,913,847.00 B&C Rate F&A Return 

4 2,019,109.00 B&C Rate F&A Return 

5 2,130,160.00 B&C Rate F&A Return 

Tracking Number: GRANT117037 42 
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PHS 398 Cover Page Supplement 

5. Human Embryonic Stem Cells

Does the proposed project involve human embryonic stem cells?* • No Q Yes 

If the proposed project involves human embryonic stem cells, list below the registration number of the specific cell line(s) from the following 
list: http://grants.nih.gov/stem_cells/registry/current.htm. Or, if a specific stem cell line cannot be referenced at this time, please check the box 
indicating that one from the registry will be used: 

Cell Line(s): □ Specific stem cell line cannot be referenced at this time. One from the registry will be used.

6. Inventions and Patents (For renewal applications only)

Inventions and Patents*: O Yes e No 

If the answer is "Yes" then please answer the following: 

Previously Reported*: O Yes Q No 

7. Change of Investigator/ Change of Institution Questions

□ Change of principal investigator / program director

Name of former principal investigator / program director: 

Prefix: 

First Name*: 

Middle Name: 

Last Name*: 

Suffix: 

□ Change of Grantee Institution

Name of former institution*: 

Tracking Number: GRANT117037 42 

Page 389 

Funding Opportunity Number: PAR-14-226. Received Date: 
2014-07-15T19:19:27.000-04:00 

Obtained by Rise for Animals. 
Uploaded to Animal Research Laboratory Overview (ARLO) on 09/19/2020



Contact PD/Pl: Lewin, Harris, A Admin-Core-003 (988) 

PHS 398 Research Plan 

Please attach applicable sections of the research plan, below. 0MB Number: 0925-0001 

1. Introduction to Application
(for RESUBMISSION or REVISION only) 

2. Specific Aims

3. Research Strategy*

4. Progress Report Publication List

Human Subjects Sections 

5_ Protection of Human Subjects 

6. Inclusion of Women and Minorities

7. Inclusion of Children

I---

Other Research Plan Sections 

8. Vertebrate Animals

9. Select Agent Research

1Q_ Multiple PD/Pl Leadership Plan 

11. Consortium/Contractual Arrangements

12. Letters of Support

13. Resource Sharing Plan(s)

I---

Appendix (if applicable) 

14. Appendix

Tracking Number: GRANT117037 42 

AOSSpecificAims.pdf 

AOSResearchStrategy_pdf 

Resource_Sharing_Plan.pdf 
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ADMINISTRATIVE SERVICES: ADMINISTRATION AND OPERATIONS SERVICES 

SPECIFIC AIMS 

Administration and Operations Services functions in coordination with the UC Davis campus administration, 
and has administrative and operational responsibilities for the California National Primate Research Center 
(CNPRC) in business office services, human resources, purchasing and stores, facilities operations and 
emergency response, and provides administrative support for the Director's Office. 

Specific Aim 1. Ensure effective and efficient operation of the CNPRC infrastructure to optimize the 
conduct of nonhuman primate research. 
Plan. The CNPRC physical infrastructure includes the land, physical buildings, and shared equipment. The 
effective operation of these physical resources to optimize the scientific mission of the CNPRC is carried out by 
teams of employees and professional staff providing assistance and support in areas such as Administration, 
Facilities, Business Office Services, Information Systems, Emergency Operations, Primate Services, and Core 
Services. The Administration and Operations Services will continue to oversee, manage, and provide the 
support needed to ensure an optimal and efficient operation of the CNPRC. 

Specific Aim 2. Work with Core Scientists, the UC Davis campus, and the NIH to evaluate infrastructure 
needs and facilitate research. 
Plan. Administration and Operations Services plays a central role in identifying and accessing expertise as 
needed for the effective operation of infrastructure resources. Interactions with Core Scientists, the UC Davis 
campus administration, and with the NIH Office of the Director are instrumental in enhancing physical 
resources and identifying funding streams to support the CNPRC. 

Specific Aim 3. Share best practices across the NPRC Consortium. 
Plan. The challenges of National Primate Research Centers (NPRCs) are unique in terms of funding and 
compliance. An optimal sharing of information on rates, policies, procedures, compliance, and benchmarks 
across the NPRCs provides an efficient mechanism to identify and distribute best practices. Efforts will 
continue in order to exchange experiences with administrative counterparts within the NPRC Consortium in 
order to define and implement best practices throughout the NPRC system. 
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ADMINISTRATIVE SERVICES: ADMINISTRATION AND OPERATIONS SERVICES 

RESEARCH STRATEGY 

INTRODUCTION 

The Administration and Operations component Figure 1. Organizational Chart: Administration and Operations 
of Administrative Services provides central Services 
administrative and operational support for the 

,-------------------------,

California National Primate Research Center 
(CNPRC) (Figure 1 ). 

This component specifically coordinates 
activities with the central UC Davis campus 
administration and has administrative and 
operational responsibility for the CNPRC in the 
areas of Business Office Services, Human 
Resources, Purchasing and Stores, Facilities 
Operations, and support for the Director's 
Office. 

Staff and resources are committed to the 
mission of the CNPRC and view excellence in 
research and husbandry as a primary goal 
(Table 1 ). The sources of support for 
Administration and Operations Services in the 
last year of the current funding period (May 1, 
2014 to April 30, 2015) and the first year of the 
proposed funding period (May 1, 2015 to April 
30, 2016) per the FOA are shown in Table 2. 

Excluded by 
Chancello Requester 

Harris Lewin, Pl 
Vice Chancellor for Research 

Excluded by 
Interim Director Requester 

Administrative Services 

Administration and Operations 
Services 

�eluded by 
I queSler Associate Director 

Administration and Operations 

1Excluded by I r �eluded by 
AnllAC:.tAr I �eluded by 

eauester 
Human Resources uu�u,c�� u,,.�c :;1orenouse

(HR) Manager Mana,1er ManaQer 

Asst Manager and Finances and Purchasing and
Representative (2) Other Services (2) Assistance (3) 

Security Guards (6) II 
Grants and 

Contracts (2)

T bl a e 1. Ad .. mmIstratIon an dO 1peratIons s ervIces p ersonne , avIs 11at1on, an I UC D . AffT . d CNPRC R I o e
I Personnel UC Davis Affiliation CNPRC Role 

i 

Excluded by Requester CNPRC Interim Associate Director Administration and Operations 
CNPRC Business Office Manaqer 
CNPRC Business Office Finance Assistant 
CNPRC Grants and Contracts Manaqer 

I TBN CNPRC Grants and Contracts Analyst 
Excluded by Requester CNPRC Administrative Services Suooort 

CNPRC Human Resources Manaaer 
CNPRC Assistant Human Resources Manaaer 
CNPRC Human Resources Representative 
CNPRC Storehouse Manaqer 
CNPRC Business Services Representative 
CNPRC Storehouse Purchasinq Aqent 
CNPRC Storehouse Assistant 

I Security Guards (6) Police Department Security Guards 
TBN=to-be-named 

T bl 2 S a e uppo or mmIs ra I0n an ,pera ions rt f Ad .. t f dO r s ervIces 
May 1, 2014 to April 30, 2015 May 1, 2015 to April 30, 2016 

P51 Base Grant $321,651 $332,118 
Proqram Income from P51 $1,632,525 $1,719,500 
Other Sources $0 $0 

TOTAL $1,954,176 $2,051,618 
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reviewers' comments 

SIGNIFICANCE 

The P51 base grant provides central support to ensure infrastructure resources are available for nonhuman 
primate research. A significant part of this infrastructure is provided through Administration and Operations 
Services which, in coordination with the UC Davis main campus, has administrative and operational 
responsibility for the CNPRC, and provides support for the Director's Office. Partnerships with entities on the 
UC Davis campus as well as with external entities are shown in Table 3. 

The following reflects the day-to-day activities of the Administration and Operations Services. 

Business Office Services 

• Daily financial administration of the CNPRC and the P51 base grant
• Ensures accounting and cost accounting services and compliance in coordination with Accounting and

Financial Services and external rules and regulations
• Facilitates the conduct of audits such as the financial audit, A-133
• Develops, implements, and monitors budgetary and financial performance
• Strategically plans the financing of the CNPRC through mechanisms such as indirect costs (F&A) and

recharge rates
• Ensures planning, management, and financing for the infrastructure resources that support nonhuman

primate colonies and research
• Provides management of the NPRC Consortium budget for these efforts at the seven NPRCs
• Provides for daily infrastructure operation of the CNPRC ensuring that the various services facilitate the

day-to-day business in coordination with university services
• Safeguards the resources of the CNPRC in association with UC Davis Central Services
• Works to bring industry best practices into administrative services, facilities operations, and construction

and renovation projects
• Meets regularly with counterparts at the other six NPRC's to share information, practices, and collaborate

on finding ways to improve the administrative, operational, and physical infrastructures
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Table 3 Reporting Structure and UC Davis Cam :>us Relationships 
Position Supervisor Campus Entities 
Associate Director for 
Administration and 
Operations 

Business Office Manager 

Human Resources Manager 

Storehouse Manager 

Grants and Contracts 

Director 

Associate 
Director for 
Administration 
and Operations 

Associate 
Director for 
Administration 
and Operations 

Associate 
Director for 
Administration 
and Operations 

• Administrative and Resource
Management

• Campus Counsel
• Design and Construction

Management
• Office of the Vice Chancellor for

Research
• Police Department/ Security

Service
• Accounting and Financial

Services
• Office of the Vice Chancellor for

Research and Sponsored
Programs

• UC Davis Schools, Colleges,
Centers, Organized Research
Units

• Disability Management Services
• Employee and Labor Relations
• Human Resources and Payroll
• Office of the Vice Chancellor for

Research
• Other Academic Units
• Occupational Health, Risk

Management, Safety Services,
Workman's Compensation

• Capital Assets/ Equipment
Management Safety Services

• Contracting Services
• Furniture and Surplus Programs
• Mail Services
• Other Academic Units
• PurchasinQ

External Entities 
• NIH/ Office of the Director
• NPRC Consortium

• Public and private customers

• UC Office of the President
• Nonprofit and Public Job

Placement Agencies
• International Students

• Laundry suppliers
• Shipping companies
• Vendors

• Ensures grants administration and compliance in association with the Office of the Vice Chancellor for
Research

Support for the Director's Office 
• Provides support services as requested from the Director's Office
• Participate in the CNPRC short-term and long-range financial planning process
• Assists with outreach to the local community
• Assists as needed with Freedom of Information Act (FOIA) requests in coordination with the General

Counsel's Office

Human Resources 
• Ensures effective Human Resource Services and compliance in coordination with UC Davis campus

Human Resources
• Ensures CNPRC compliance and cooperation with union represented employees in coordination with UC

Davis Labor Relations

Storehouse 
• Ensures that effective and efficient purchasing services are provided and that opportunities for cost savings

are obtained
• Ensures that the Stores operation provides readily available supplies for CNPRC use
• Ensures that shipping and receiving services and laundry services are provided
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Facilities Administration 
• 

• 

• 

• 

• 

Oversight of visitor reception area and related daily security issues 
Ensures that construction and renovation projects meet goals and comply with applicable federal interest 
rules, and meet the space and resource needs of the CNP RC 
Coordinates resources for the security of the physical facilities and during events with the UC Davis Police, 
Facilities Management, and Design and Construction Management 
Provides essential support for CNPRC emergency response in coordination with UC Davis campus 
emergency response 
Mechanical shop staff (see Colony Management and Research Services, Primate Services section) 
respond efficiently and promptly to repair any caging needs, and for heating, ventilation, and air 
conditioning (HVAC) issues to determine if the problem requires additional campus expertise 

With the exception of facility services, the CNPRC has functioned in an efficient way essentially as a financially 
independent entity within UC Davis. The CNPRC has historically received a small operational budget from UC 
Davis (less than 1 %) in addition to the return of indirect costs. The majority of operational support is provided 
by the P51 base grant and program income. Program income includes recharge activities and the F&A B-rate 
and C-rate, which are returned to the CNPRC and used according to the program guidelines. A portion of the 
A-rate is returned to the CNPRC in accordance with UC Davis F&A return policies. All facility services are
provided by UC Davis campus Facilities Management, and these costs are funded primarily through the A-rate
and other campus sources. The CNPRC is invited to submit requests to the UC Davis budgeting planning
process and through this opportunity UC Davis has generously assisted in supporting major building and
renovation projects and other activities. A summary of UC Davis project support ($9,537,888) during the
current funding period is provided in Table 4. All improvements are presented in Facilities Improvement.

T bl 4 F T I a e acIIty mprovements wit avIs ate mg un s . h UC D . M h" F d 

Improvement P51 ($) Campus($) Other($) Total Cost($) 

Cage Washer 0 801,086 NIH G20: 498,644 1,493,647 

Non-federal: 193,917 

HVAC Units for Freezer 92,549 25,000 0 117,549 
Building Upgrade 

Respiratory Diseases Center 0 3,999,802 NIH ARRA C06: 18,228,000 
BuildinQ 14,228,198 

Upgrade 6 Perimeter Cameras 0 28,000 0 28,000 
(to pan-tilt zoom) 

Virology and Immunology 0 4,684,000 NIH C06: 3,800,000 8,684,000 
Building Non-federal: 200,000 

TOTALS $92,549 $9,537,888 $18,920,759 $28,551,196 

Budgeting. The Associate Director for Administration and Operations is the chief budgeting officer for the 
CNPRC. Major budget adjustments such as those made in Year 52 of the current award, due to sequestration, 
reflect decision-making at the Director's level in consultation with the Research Advisory Committee. Table 5 
provides a summary of operational budget revisions in 2013-2014 to allow the CNPRC to efficiently operate at 
lower funding levels due to a reduced award and contracted program income. 

Table 5. Operational Budget Chan� es (2013-2014) 

Action Component Positions Total($) 

Budgeted positions not filled Colony Management and 3 214,044 

Research Services 

Retirement positions not replaced Colony Management and 2.4 165,035 

Research Services 

Layoffs Administration 3 277,631 

Facilities 1 102,148 

Contract positions to reduce costs Colony ManaQement - 36,000 

Supplies and travel cuts All - 127,110 

TOTALS 9.4 $921,968 
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Another in-depth financial analysis will be completed after the 2014 year-end close is completed. This 
exemplifies needed adjustments undertaken after careful consideration by the Director, guided by the 
Research Advisory Committee, emphasizing a dynamic process to ensure the maintenance of critically needed 
support and infrastructure despite variances in the financial environment. 

Progress and Major Accomplishments: Contributions to the CNPRC Mission 
During the current funding period the following progress has been made: 
• Implemented changes to the billing system to streamline the monthly billing process and consistently track

the funding mechanisms for all services provided to off-site users. The implementation of the Animal
Research Management System (ARMS), in collaboration with the Yerkes and Washington NPRCs, will
include a billing module that greatly improves efficiencies related to both input and output.

•

• 

A review of UC Davis document routing systems to reduce the use and retention of paper documents has
been completed. For purchasing, a pre-purchasing approval document is under evaluation which will
eliminate paper records. The CNPRC has eliminated the retention of documents such as packing slips and
vendor invoices. For timesheets, UC Davis has implemented an online time reporting system which
eliminates paper timesheets, and facilitates direct reporting, calculating, and issuance of payroll checks.
All staff are strong encouraged to attend monthly Research Administration Forums presented by UC Davis
as well as other UC Davis Staff Development sponsored classes.

Additional accomplishments for service areas include the following: 

Business Office Services 
• Successful cooperative conduct of financial and A-133 audits with no findings during this period
• Oversight in cooperation with Purchasing and Stores of the pre-purchasing system implementation
• ARMS system evaluation of Business aspects working toward a successful implementation
• Successful Kuali implementation (new campus-wide financial system implemented in phases)
• Revision of financial reporting allowing for more relevant information and eliminating unnecessary data
• Improvement of the Grants Management Database for tracking pending, current, and expired grants

Human Resources 
• Transition of the CNP RC to the new Time Recording System
• Transition of the CNPRC to the new online Employee Performance Appraisal Report system
• Creation and implementation of a new facilities access request and approval process
• Implementation of background checks for volunteers
• Implementation of changes in the annual health clinic to increase efficiencies
• Participation and input into CNPRC restructuring
• Preparation planning for threatened strikes to ensure CNPRC services remain uninterrupted

Purchasing and Stores 
• Accurately processed and managed the purchase of supplies and equipment with a value totaling over $25

million while ensuring procurement met state and federal guidelines, regulations, and policies
• Implemented a web based order request approval system for processing procurement activities
• Initiated a FedEx shipping station which allows for printing of waybills and paperless billing
• Negotiated a contract with Life Technologies with discounts totaling 20-30% off list
• Maintained a physical inventory of equipment assets with a bi-annual audit valued over $16.5 million
• Hosted on-site Pipette clinic to assist laboratories in calibration of pipettes and record retention
• Initiated a project to identify hospital supply vendors for generic medical supplies

Facilities 
See Facilities Improvement section for information on major capital improvements 
• Cage wash proposal funded and planning initiated (proposed start date 09/21 /14)
• Clean cage storage funded through a C06 application (proposed start date 08/15/14)
• Corn Crib replacement prototype completed and operational
• Two modular units for animal housing installed and operational
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• Respiratory Disease Center completed
• Construction completed for the Virology and Immunology building, now occupied
• Completed modifications for 3 field corrals
• Animal Wing Renovation - Worked with Design and Construction Management and contractor to resolve

warranty claim in animal rooms and hallway
• Enrichment preparation renovation completed
• Quarantine Controls renovation in progress
• Bird netting for new shop and administration building
• Propane conversion to natural gas for modular buildings and new shop facility
• Wireless network in progress
• Butler Building renovations
• Freezer Building HVAC renovation
• Installed auto close system in security Kiosk for "lockdown"
• Perimeter fence alarm u raded
• Facility Security 
•

• 

on y sp1 preven 1On, con ro , an coun er measures p an or a genera ors 1n opera 1On
Recharge for the maintenance shop mechanicians research support services (Table 6)

T bl 6 M . t a e am enance Sh S ervIces op ay 0 ,pri 
' (M 1 2010 t A ·1 30 2014) 

Grant Year Service Type # Users Investigators (N) Service Cost ($) Total Cost ($) 
2010 -2011 Research 15 Core Scientists (6) 5,975 79,676 

Support UC Davis (2) 50,210 
External (7) 23,491 

2011 -2012 Research 15 Core Scientists (4) 3,287 31,926 
Support UC Davis (5) 18,083 

External (6) 10,556 
2012-2013 Research 13 Core Scientists (4) 2,758 48,677 

Support UC Davis (4) 38,968 
External (5) 6,950 

2013 -2014 Research 10 Core Scientists (3) 949 32,350 
Support UC Davis (5) 29,687 

External (2) 1,714 
TOTAL 192,629 

INNOVATION 

During the current funding period, the NIH guidelines for NPRCs were updated and the NPRC Consortium 
further developed. The ability to share best practices across the NPRCs allowed the Associate and Assistant 
Directors responsible for infrastructure resources to work together and craft a statement on program income 
and the A-B-C F&A rate methodology to ensure consistency across the NPRCs. 

The Southwest NPRC enlisted the aid of a cost accountant in 2013. The Assistant Director at the Southwest 
NPRC and the cost accountant visited the CNPRC for a day to review cost accounting and rate setting 
practices at the CNPRC with the Business Office Manager,jExcluded by Requester I This meeting provided an
effective format for sharing practices and discussing NPRC cost accounting for operational success. Other 
practices under consideration include a review of monthly Pl reports to determine if a new report format to 
complement the online Pl ledger should be developed, to improve operating efficiencies. The CNPRC 
Business Office continues to evaluate operational procedures to ensure optimal services to faculty and staff. 

As noted above, the Business Office has been deeply involved in maintaining an optimal and efficient 
operation at the CNPRC while adjusting to sudden changes in the fiscal environment. Through the close 
relationship with the Director's Office and the respective Cores and Research Units through the Research 
Advisory Committee, the Business Office was able to expeditiously adjust the operational needs to the award 
reduction through the sequestration implemented by Congress. The Business Office anticipates a similar 
efficient operation and a close involvement with the incoming CNPRC Director during the proposed funding 
period. In addition, the close and mutually beneficial collaborative partnership between the CNPRC and the UC 
Davis campus administration continues to serve both partners well. 
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APPROACH 
Plans for the Next Funding Period 
Extensive progress has been made during the current funding period as noted above and plans are underway 
for further enhancements during the proposed funding period. 

Specific Aim 1. Ensure effective and efficient operation of the CNPRC infrastructure to optimize the 
conduct of nonhuman primate research. 
During the proposed funding period, Administration and Operations staff will focus on excellence in their 
respective support areas and on increasing the ability of the CNPRC Core and Affiliate Scientists to compete 
for contracts and awards. This effort will involve strategic improvements in the following areas: 
• Better tools to document the costs associated with services at the CNPRC. Web pages are being updated

and reworked for consistency of presentation and clarity of information.
• Enhancements to the CNPRC website to support the mission of the CNPRC.
• Continue staff improvement efforts, particularly in grants management and human resources. All new

grants management staff will attend the Research Administration courses offered by UC Davis Staff
Development.

• Continue to improve the Grants Management and Billing Activities databases to enhance the reporting
capabilities of activities.

• Continue to evaluate operating procedures to assure appropriate controls and compliance with the goal of
improving operational efficiencies.

• Work closely with the Director and the Research Advisory Committee to continuously improve operational
efficiencies and reduce barriers.

• Continue ongoing interactions with the Office of the Pl, the Vice Chancellor for Research, to evolve and
refine financial underpinnings for the CNPRC.

Specific Aim 2. Work with Core Scientists, the UC Davis campus, and the NIH to evaluate infrastructure 
needs and facilitate research. 
Administration and Operations staff play a central role identifying external expertise for the effective operation 
of infrastructure resources. The relationships with Core and Affiliate Scientists, the Central Campus 
administration, and with the Office of the Director at NIH are key in this operation. 

Examples of Core Scientists interacting with administration to improve facilities is represented by the new 
Excluded by imaging acII -�-=-- through the funding of an S1 O High-End Instrumentation
Requester and the successful funding o t e acilities Grant for the Respiratory Disease Center building 
Excluded by 

.___....,...,. _ 
_.Both of these facilities greatly enhance research opportunities for Core and Affiliate 

Requester 

Another example is the relation between the Associate Director for Administration and Operations and the UC 
Davis Administrative Services staff and the Director of Finance in the Vice Chancellor's Office to ensure that 
CNPRC financial needs are addressed through appropriate means. The CNPRC interacts with this office to 
establish appropriate rates for recharge services, provide annual financial reporting with regular updates that 
occur quarterly, plan needed budgetary requests, and provide an annual qualitative report on the CNPRC 
operations. Through this well-established and mutually beneficial relationship, the CNPRC is provided a 
regular external evaluation and assistance in identifying and addressing financial opportunities and challenges. 

Specific Aim 3. Share best practices across the NPRC Consortium. 
Administrative and Operational staff works closely with the Director to ensure the financial success of the 
CNPRC. The direct award and budgeting practices support the entire organization and regulate program 
income and its allocation. The external relationships that are fostered through this component provide for 
stability, external evaluation, and create conditions optimizing the continued financial success of the CNPRC, 
creating a stable foundation for the CNPRC scientific enterprise and for the innovative work performed by 
CNPRC Core Scientists. Some examples of potential positive outcomes of shared practices across the NPRC 
Consortium include: 
• Adoption of common methods and best practices established by the NPRC Consortium Working Groups to

increase capabilities across the NPRCs.
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• Consortium Working Group initiatives resulting in cost savings through collaborative development of
common shared methods and materials. For example, the collaborative development of common NPRC
Outreach materials has the potential to serve multiple NPRCs.

• Assist in expanding capabilities for NPRC Core and Affiliate Scientists to create dynamic social networking
tools.
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ADMINISTRATIVE SERVICES: ADMINISTRATION AND OPERATIONS SERVICES 

BIBLIOGRAPHY AND REFERENCES CITED 

Not applicable 
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ADMINISTRATIVE SERVICES: ADMINISTRATIVE AND OPERATION SERVICES 

RESOURCE SHARING PLAN 

A detailed Resource Sharing Plan is included in the Overall component of this application. 
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APPLICATION FOR FEDERAL ASSISTANCE 

SF 424 (R&R) 

5. APPLICANT INFORMATION

Legal Name*: 

Department: 

Division: 

Street1 *: 

Street2: 

City•: 

County: 

State*: 

Province: 

Country*: 

ZIP/ Postal Code*: 

Regents of the University of California 

Sponsored Programs 

Office of Research 

1850 Research Park Drive 

Suite 300 

Davis 

CA: California 

USA: UNITED ST A TES 

956186153 

Person to be contacted on matters involving this application 

Prefix: First Name•: Middle Name: 

Ms. Alyssa 

Position/Title: 

Street1 •: 

Street2: 

City*: 

County: 

State•: 

Province: 

Country*: 

ZIP/ Postal Code*: 

Contracts and Grants Analyst 

1850 Research Park Drive 

Suite 300 

Davis 

CA: California 

USA: UNITED STATES 

956186[53 

Phone Number*: 530-754-7827 Fax Number: 530-754-7879 

7. TYPE OF APPLICANT*

Other (Specify): 

0MB Number: 4040-0001 

Expiration Date: 06/30/2016 

Organizational DUNS*: 04 71200840000 

Last Name*: Suffix: 

Bunn 

Email: aabunn@ucdavis.edu 

H: Public/State Controlled Institution of Higher Education 

Small Business Organization Type 0 Women Owned 0 Socially and Economically Disadvantaged 

11. DESCRIPTIVE TITLE OF APPLICANT'S PROJECT*
Information Technology Services

12. PROPOSED PROJECT

Start Date·

05/01/2015

Tracking Number: GRANT117037 42 

Ending Date• 

04/30/2020 

Funding Opportunity Number: PAR-14-226 . Received Date: 07/15/2014 
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0MB Number: 4040·0010 

Expiration Date: 06/3012016 

Project/Performance Site Location(s) 

Project/Performance Site Primary Location 

Organization Name: 

Duns Number: 

Street1 •: 

Street2: 

City•: 

County: 

State•: 

Province: 

Country*: 

Zip / Postal Code*: 

University of California Davis 

0471200840000 

One Shields Ave 

Davis 

CA: California 

USA: UNITED STATES 

956165270 

Project/Performance Site Congressional District*: 

File Name 

Additional Location(s) 

Tracking Number: GRANT117037 42 

0 I am submitting an application as an individual, and not on behalf of 

a company, state, local or tribal government, academia, or other type of 

organization. 

CA-003 
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RESEARCH & RELATED Other Project Information 

1. Are Human Subjects Involved?* o Yes e No 

1.a. If YES to Human Subjects 

Is the Project Exempt from Federal regulations? 0 Yes 0 No 

If YES, check appropriate exemption number: - 1 - 2 - 3 _4 - 5 - 6

If NO, is the IRB review Pending? o Yes 0 No 

IRB Approval Date: 

Human Subject Assurance Number 

2. Are Vertebrate Animals Used?* O Yes e No 

2.a. If YES to Vertebrate Animals 

Is the IACUC review Pending? O Yes 0 No 

IACUC Approval Date: 

Animal Welfare Assurance Number 

3. Is proprietary/privileged information included in the application?* • Yes 0 No 

4.a. Does this project have an actual or potential impact - positive or negative - on the environment?* 0 Yes 

4.b. If yes, please explain:

4.c. If this project has an actual or potential impact on the environment, has an exemption been authorized or an O Yes

environmental assessment (EA) or environmental impact statement (EIS} been performed? 

4.d. If yes, please explain:

5. Is the research performance site designated, or eligible to be designated, as a historic place?* O Yes 

5.a. If yes, please explain:

6. Does this project involve activities outside the United States or partnership with international o Yes

collaborators?*

6.a. If yes, identify countries:

6.b. Optional Explanation:

Filename 

7. Project Summary/Abstract* IT Abstract. pdf 

8. Project Narrative*

9. Bibliography & References Cited Fl_BibliographyReferencesCited.pdf

10.Facilities & Other Resources ITFacilitiesandOtherResources.pdf 

11.Equipment ITEquipment.pdf 
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0MB Number: 4040-0001 

Expiration Date: 06/30/20 t 6 

e No 

0 No 

e No 

e No 
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ADMINISTRATIVE SERVICES: INFORMATION TECHNOLOGY SERVICES 

ABSTRACT 

The primary mission of Information Technology (IT) Services is to support all programs within the California 
National Primate Research Center (CNPRC), including research projects carried out by Core and Affiliate 
Scientists, colony management, and business services to ensure the most efficient and cost effective approach 
to operations. IT Services manages all software and hardware of the information system, maintains local 
network and databases, provides technical support for personal computers and printers, develops database 
and web applications, and provides complex database queries in support of business operations, animal care, 
and regulatory review. In addition, IT staff maintains the security camera system and environment monitoring 
system ensuring the safety and integrity of the CNPRC. Further, the IT group supports research by providing 
complex database queries, and assisting investigators with data analysis and data sharing. IT Services actively 
participate in National Primate Research Center (NPRC) Consortium activities, and collaborate with colleagues 
at other NPRCs to share data and best practices. The goals of IT Services include the provisions of efficient 
information and computing tools for data collection, management, access, reporting, analysis and publication, 
to facilitate communication and streamline processes, and to assist investigators to meet the CNPRC mission. 
To achieve these goals, IT Services will build on strengths in implementing an investigator portal, a laboratory 
information management system, enhance the animal records system, and automate business processes 
through the following Specific Aims: (1) Provide effective data management, streamlined data access, and 
bioinformatics assistance in support of the CNPRC research mission, (2) Ensure investigators have access to 
efficient IT systems and tools, (3) Aid in the training of the next generation of investigators with nonhuman 
primate expertise, and (4) Support nonhuman primate colony management and animal care. 
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Contact PD/Pl: Lewin, Harris, A Admin-Core-004 (516) 

ADMINISTRATIVE SERVICES: INFORMATION TECHNOLOGY SERVICES 

FACILITIES AND OTHER RESOURCES 

Laboratories: Not applicable 

Clinical: Not applicable 

Animal: Not applicable 

Computer: Each of the Information Technology staff members has a desktop computer with standard office 
software and specialized programming software. 

Office: The Information Technology Services staff are located in a 943 sq. ft. space that is subdivided with 
sound attenuating panels into individual workspaces. Part of this space also serves as a work area for staff that 
provides desktop support (e.g., repairs, configuring new computers eluded has an office within this space. 

P.OIJP.sf P.r 

Other: The computer room is air-conditioned by two APC-100 in-row cooing units; chilled water is supplied by 
a Legacy 96D chiller that is located on a concrete pad outside the server room. A 15kVA battery backup UPS 
supplies conditioned power for the computer room servers. 
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Contact PD/Pl: Lewin, Harris, A Admin-Core-004 (516) 

ADMINISTRATIVE SERVICES: INFORMATION TECHNOLOGY SERVICES 

EQUIPMENT 
All servers are located in the CNPRC computer room. 

D t b S t !Proprietary Info
a a ase ys ems: 

Proprietary Info 

Windows Domain Svstems:froprietary Info

Proprietary Info 
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Contact PD/Pl: Lewin, Harris, A Admin-Core-004 (516) 
0MB Number: 4040·0001 

Expiration Date: 06/3012016 

RESEARCH & RELATED Senior/Key Person Profile (Expanded) 

I 
Excluded by Requester 

Tracking Number: GRANT117037 42 

PROFILE• Project Director/Principal Investigator I 
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Contact PD/Pl: Lewin, Harris, A Admin-Core-004 (516) 0MB Number: 4040-0001 

Expiration Date: 06/30/20t 6 

RESEARCH & RELATED BUDGET - SECTION A & B, BUDGET PERIOD 1 

ORGANIZATIONAL DUNS*: 0471200840000 
Budget Type*: • Project O Subaward/Consortium 
Enter name of Organization: Regents of the University of California 

A. Senior/Key Person

Prefix First Name• Middle 

Name 

1. 

L
cluded by Requester 

Start Date*: 05-01-2015 

Last Name* Suffix Project Role* 

Assistant 
Director for IT 
Services 

Total Funds Requested for all Senior Key Persons in the attached file 

Additional Senior Key Persons: File Name: 

End Date*: 04-30-2016 Budget Period: 1 

Base Calendar Academic Summer Requested Fringe Funds Requested ($)* 

Salary($) Months Months Months Salary($)* Benefits ($)* 

Institutional 
r

FFORT 

1 

0.0 
Base Salary 

0.0 71,319.00 28,444.00 99,763.00 

Total Senior/Key Person 99,763.00 

B. Other Personnel

Number of Project Role*

Personnel*

Calendar Months Academic Months Summer Months Requested Salary ($)* Fringe Benefits* Funds Requested ($)* 

Post Doctoral Associates 
Graduate Students 

.............................. u..�.��.�w��.�.�t.�.��.��.�0.�s. ......................... ...................................... ...................................... ...................................... .................................................. .............................................. ................................................. . 
Secretaria l/Clerical ·············

1
···············i
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:::::::::: :::::: :::::::::::::::::::::::::::::::::::::: :::::::::::::::::::::::::::::::::::::: ::::::::::::::::::::::::::::::4�\\{�:o. ::::::::::::::::::::::::::�:�'.:1+1i�:o. ::::::::::::::::::::::::::::::t$.'.$.s,{�:o. 
............. 1 ............... 1!...?Y..5.tt:.rri� .. ��.n:iinistrator :Excluded by 1.... . ..... ...... ................................ .................................................................... �� '.�.��.:�.O. .......................... �.1. '..1 .�?.: �.O. .............................. �.1. '.�.3.�.:�.0.

2 IT Programmerspcluded by I ····2··············ir··support.Spec:"ialists:IExcluded by I° .
. 

!=xcluded by I 
7 Total Number Other Personnel 

RESEARCH & RELATED Budget {A-B} (Funds Requested) 

Tracking Number: GRANT117037 42 

70,103.00 37,085.00 107,188.00 
, ..... ........... ' , .................... ' .......................................... ......•........................................... ........... ,, .................................................................................. . 

44,325.00 23,448.00 67,773.00 

Total Other Personnel 

Total Salary, Wages and Fringe Benefits (A+B) 
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Contact PD/Pl: Lewin, Harris, A Admin-Core-004 (516) 

RESEARCH & RELATED BUDGET - SECTION C, D, & E, BUDGET PERIOD 1 

ORGANIZATIONAL DUNS*: 0471200840000 

Budget Type*: • Project O Subaward/Consortium 

Enter name of Organization: Regents of the University of California 

Start Date*: 05-01-2015 End Date*: 04-30-2016 Budget Period: 1 

C. Equipment Description

List items and dollar amount for each item exceeding $5,000 

Equipment Item Funds Requested($)* 

Total funds requested for all equipment listed in the attached file 0.00 

Additional Equipment: 

D. Travel

File Name: 

Total Equipment 0.00 

1. Domestic Travel Costs ( Incl. Canada, Mexico, and U.S. Possessions)

Funds Requested ($)* 

9,000.00 

0.00 2. Foreign Travel Costs

E. Participant/Trainee Support Costs

1. Tuition/Fees/Health Insurance

2. Stipends

3. Travel

4. Subsistence

5. Other:

O Number of Participants/Trainees 

RESEARCH & RELATED Budget {C-E} (Funds Requested) 

Tracking Number: GRANT11703742 

Total Travel Cost 

Total Participant Trainee Support Costs 
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9,000.00 

Funds Requested ($)* 

0.00 

0.00 

0.00 

0.00 

0.00 
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Contact PD/Pl: Lewin, Harris, A Admin-Core-004 (516) 

RESEARCH & RELATED BUDGET- SECTIONS F-K, BUDGET PERIOD 1 

ORGANIZATIONAL DUNS*: 0471200840000 

Budget Type*: • Project O Subaward/Consortium 

Enter name of Organization: Regents of the University of California 

Start Date*: 05-01-2015 

F. Other Direct Costs

1. Materials and Supplies

2. Publication Costs

3. Consultant Services

4. ADP/Computer Services

5. Subawards/Consortium/Contractual Costs

6. Equipment or Facility Rental/User Fees

7. Alterations and Renovations

8. Copying

9. IT Expenses

G. Direct Costs

H. Indirect Costs

Indirect Cost Type 

1 . MTDC Primate Center Rate 

Cognizant Federal Agency 

(Agency Name, POC Name, and POC Phone Number) 

I. Total Direct and Indirect Costs

End Date*: 04-30-2016 Budget Period: 1 

Total Other Direct Costs 

Total Direct Costs (A thru F) 

Funds Requested ($)* 

46,310.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

250.00 

1,920.00 

48,480.00 

Funds Requested ($)* 

557,427.00 

Indirect Cost Rate (%) Indirect Cost Base ($) Funds Requested ($)* 

22. 7 557,427.00 126,536.00 

Total Indirect Costs 

DHHS, ERNEST WILLARD, (415) 437-7820 

Total Direct and Indirect Institutional Costs (G + H) 

126,536.00 

Funds Requested ($)* 

683,963.00 

Funds Requested ($)'I 

0.00 

K. Budget Justification• File Name: ITBudgetJustifications.pdf 

(Only attach one file.) 

RESEARCH & RELATED Budget {F-K} (Funds Requested) 

Tracking Number: GRANT11703742 
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Contact PD/Pl: Lewin, Harris, A Admin-Core-004 (516) 0MB Number: 4040-0001 

Expiration Date: 06/30/20t 6 

RESEARCH & RELATED BUDGET - SECTION A & B, BUDGET PERIOD 2 

ORGANIZATIONAL DUNS*: 0471200840000 
Budget Type*: • Project O Subaward/Consortium 
Enter name of Organization: Regents of the University of California 

A. Senior/Key Person

Prefix First Name• Middle 

Name 

1. 

I

Excl"ded by Req"eslec

Start Date*: 05-01-2016 

Last Name* Suffix Project Role* 

Assistant 

Director for IT 
Services 

Total Funds Requested for all Senior Key Persons in the attached file 

Additional Senior Key Persons: File Name: 

End Date*: 04-30-2017 Budget Period: 2 

Base Calendar Academic Summer Requested Fringe Funds Requested($)* 

Salary ($) Months Months Months Salary ($)* Benefits ($)* 

:::"��,:! 

.. □.
0 0

......
.
.... 

0 0

. 
7

1

,
319

=
. 

.. 30 :097 00 101 :41600 

Total Senior/Key Person 101,416.00 

B. Other Personnel

Number of Project Role*

Personnel*

Calendar Months Academic Months Summer Months Requested Salary ($)* Fringe Benefits* Funds Requested ($)* 

Post Doctoral Associates 
Graduate Students 

.............................. u..�.��.�w��.�.�t.�.��.��.�0.�s. ......................... ...................................... ...................................... ...................................... .................................................. .............................................. ................................................. . 
Secretarial/Clerical 
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............. 1 ............... 1!...?Y..5.tt:.rri� .. ��.n1inistraror pcluded by 1. . ..... ...................................... ...................................... .............................. �.1. '.�.5.�.:�.0. .......................... �.2. '.�.1. �: �.O. .............................. ?1 '.�.?�.:�.0.

.... � .............. 1!..�r.?.W��.rri�.� .. Excluded by I 
2 IT Support Specialists�clude.d by f ·· !Excluded by I 
7 Total Number Other Personnel 

RESEARCH & RELATED Budget {A-B} (Funds Requested) 

Tracking Number: GRANT117037 42 

72,205.00 39,942.00 112,147.00 
...... ........... ' , .................... ' . . . . ........................ .............. . . . . ..•........... . . . .............. . . . ............ . . ......... ,, . . . .................. . . . ......... ................................................. . 

45,655.00 25,255.00 70,910.00 

Total Other Personnel 

Total Salary, Wages and Fringe Benefits (A+B) 
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418,702.00 
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Contact PD/Pl: Lewin, Harris, A Admin-Core-004 (516) 

RESEARCH & RELATED BUDGET - SECTION C, D, & E, BUDGET PERIOD 2 

ORGANIZATIONAL DUNS*: 0471200840000 

Budget Type*: • Project O Subaward/Consortium 

Enter name of Organization: Regents of the University of California 

Start Date*: 05-01-2016 End Date*: 04-30-2017 Budget Period: 2 

C. Equipment Description

List items and dollar amount for each item exceeding $5,000 

Equipment Item Funds Requested($)* 

Total funds requested for all equipment listed in the attached file 0.00 

Additional Equipment: 

D. Travel

File Name: 

Total Equipment 0.00 

1. Domestic Travel Costs ( Incl. Canada, Mexico, and U.S. Possessions)

Funds Requested ($)* 

9,270.00 

0.00 2. Foreign Travel Costs

E. Participant/Trainee Support Costs

1. Tuition/Fees/Health Insurance

2. Stipends

3. Travel

4. Subsistence

5. Other:

O Number of Participants/Trainees 

RESEARCH & RELATED Budget {C-E} (Funds Requested) 

Tracking Number: GRANT11703742 

Total Travel Cost 

Total Participant Trainee Support Costs 
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9,270.00 

Funds Requested ($)* 

0.00 

0.00 

0.00 

0.00 

0.00 
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Contact PD/Pl: Lewin, Harris, A Admin-Core-004 (516) 

RESEARCH & RELATED BUDGET- SECTIONS F-K, BUDGET PERIOD 2 

ORGANIZATIONAL DUNS*: 0471200840000 

Budget Type*: • Project O Subaward/Consortium 

Enter name of Organization: Regents of the University of California 

Start Date*: 05-01-2016 

F. Other Direct Costs

1. Materials and Supplies

2. Publication Costs

3. Consultant Services

4. ADP/Computer Services

5. Subawards/Consortium/Contractual Costs

6. Equipment or Facility Rental/User Fees

7. Alterations and Renovations

8. Copying

9. IT Expenses

End Date*: 04-30-2017 Budget Period: 2 

Total Other Direct Costs 

Funds Requested ($)* 

47,699.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

258.00 

1,978.00 

49,935.00 

G. Direct Costs Funds Requested ($)* 

H. Indirect Costs

Indirect Cost Type 

1 . MTDC Primate Center Rate 

Cognizant Federal Agency 

(Agency Name, POC Name, and POC Phone Number) 

I. Total Direct and Indirect Costs

Total Direct Costs (A thru F) 579,323.00 

Indirect Cost Rate (%) Indirect Cost Base ($) Funds Requested ($)* 

22. 7 579,323.00 131,506.00 

Total Indirect Costs 

DHHS, ERNEST WILLARD, (415) 437-7820 

Total Direct and Indirect Institutional Costs (G + H) 

131,506.00 

Funds Requested ($)* 

710,829.00 

Funds Requested ($)'I 

0.00 

K. Budget Justification• File Name: ITBudgetJustifications.pdf 

(Only attach one file.) 

RESEARCH & RELATED Budget {F-K} (Funds Requested) 

Tracking Number: GRANT11703742 

Page 414 

Funding Opportunity Number: PAR-14-226. Received Date: 
2014-07-15T19:19:27.000-04:00 

Obtained by Rise for Animals. 
Uploaded to Animal Research Laboratory Overview (ARLO) on 09/19/2020



Contact PD/Pl: Lewin, Harris, A Adm in-Core-004 (516) 

RESEARCH & RELATED BUDGET - SECTION A & B, BUDGET PERIOD 3 

ORGANIZATIONAL DUNS*: 0471200840000 

Budget Type*: • Project O Subaward/Consortium 
Enter name of Organization: Regents of the University of California 

A. Senior/Key Person

Prefix First Name•

1. 

Middle 

Name 

Start Date*: 05-01-2017 

Last Name* Suffix Project Role* 

End Date*: 04-30-2018 Budget Period: 3 

Base Calendar Academic Summer Requested Fringe 

Salary ($) Months Months Months Salary ($)* Benefits ($)* 

- Director for IT Base Salary 

0MB Number: 4040-0001 

Expiration Date: 06/30/20t 6 

Funds Requested ($)* 

108,714.00 

L
''"'"' by Req"ffi"' Ass;staot '"'"""""" IEFFORT 

I 

0.0 0.0 75,662 .00 33,052.00 

......................... ........................... .. .......................... ...................................... ............... ��.r�_i_?.�.5......... ........ ........... ... ....... .... ...... ...... ............. .................. .... .... ....... . .. ...... .. ...... .......................................................... . 
Total Funds Requested for all Senior Key Persons in the attached file 

Additional Senior Key Persons: 

B. Other Personnel

Number of Project Role*

Personnel*

Post Doctoral Associates 
Graduate Students 

File Name: Total Senior/Key Person 108,714.00 

Calendar Months Academic Months Summer Months Requested Salary ($)* Fringe Benefits* Funds Requested ($)* 

.............................. u..�.��.�w��.�.�t.�.��.��.�0.�� ......................... ...................................... ...................................... ...................................... .................................................. .............................................. ................................................. . 
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............. 1 ............... 1!. .. ?Y..S.t�.r11� .. ��.ministratoecc1uded by I... ......... ...................................... ...................................... .............................. ��!�.8.!.:�.0. .......................... �1'.�.?!:�.0. .............................. ��?.5.�.:�.0. 
2 IT Programmer�Excluded by Requester [ 

.... 2 .............. ir'.suooort
.
Specialist��clude_d by 

I 
l��lu��.��y I 

7 Total Number Other Personnel 

RESEARCH & RELATED Budget {A-B} (Funds Requested) 

Tracking Number: GRANT117037 42 

74,371.00 42,478.00 116,849.00 
' ........ ........... ' , .................... ' .......................................... ......•........................................... ........... ,, .................................................................................. . 

47,024.00 26,858.00 73,882.00 

Total Other Personnel 

Total Salary, Wages and Fringe Benefits (A+B) 
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Contact PD/Pl: Lewin, Harris, A Admin-Core-004 (516) 

RESEARCH & RELATED BUDGET - SECTION C, D, & E, BUDGET PERIOD 3 

ORGANIZATIONAL DUNS*: 0471200840000 

Budget Type*: • Project O Subaward/Consortium 

Enter name of Organization: Regents of the University of California 

Start Date*: 05-01-2017 End Date*: 04-30-2018 Budget Period: 3 

C. Equipment Description

List items and dollar amount for each item exceeding $5,000 

Equipment Item Funds Requested($)* 

Total funds requested for all equipment listed in the attached file 0.00 

Additional Equipment: 

D. Travel

File Name: 

Total Equipment 0.00 

1. Domestic Travel Costs ( Incl. Canada, Mexico, and U.S. Possessions)

Funds Requested ($)* 

9,548.00 

0.00 2. Foreign Travel Costs

E. Participant/Trainee Support Costs

1. Tuition/Fees/Health Insurance

2. Stipends

3. Travel

4. Subsistence

5. Other:

O Number of Participants/Trainees 

RESEARCH & RELATED Budget {C-E} (Funds Requested) 

Tracking Number: GRANT11703742 

Total Travel Cost 

Total Participant Trainee Support Costs 
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9,548.00 

Funds Requested ($)* 

0.00 

0.00 

0.00 

0.00 

0.00 
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Contact PD/Pl: Lewin, Harris, A Admin-Core-004 (516) 

RESEARCH & RELATED BUDGET- SECTIONS F-K, BUDGET PERIOD 3 

ORGANIZATIONAL DUNS*: 0471200840000 

Budget Type*: • Project O Subaward/Consortium 

Enter name of Organization: Regents of the University of California 

Start Date*: 05-01-2017 

F. Other Direct Costs

1. Materials and Supplies

2. Publication Costs

3. Consultant Services

4. ADP/Computer Services

5. Subawards/Consortium/Contractual Costs

6. Equipment or Facility Rental/User Fees

7. Alterations and Renovations

8. Copying

9. IT Expenses

End Date*: 04-30-2018 Budget Period: 3 

Total Other Direct Costs 

Funds Requested ($)* 

49,130.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

266.00 

2,037.00 

51,433.00 

G. Direct Costs Funds Requested ($)* 

H. Indirect Costs

Indirect Cost Type 

1 . MTDC Primate Center Rate 

Cognizant Federal Agency 

(Agency Name, POC Name, and POC Phone Number) 

I. Total Direct and Indirect Costs

Total Direct Costs (A thru F) 605,952.00 

Indirect Cost Rate (%) Indirect Cost Base ($) Funds Requested ($)* 

22. 7 605,952.00 137,551.00 

Total Indirect Costs 

DHHS, ERNEST WILLARD, (415) 437-7820 

Total Direct and Indirect Institutional Costs (G + H) 

137,551.00 

Funds Requested ($)* 

743,503.00 

Funds Requested ($)'I 

0.00 

K. Budget Justification• File Name: ITBudgetJustifications.pdf 

(Only attach one file.) 

RESEARCH & RELATED Budget {F-K} (Funds Requested) 

Tracking Number: GRANT11703742 
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Contact PD/P l: Lewin, Harris, A Admin-Core-004 (516) 

RESEARCH & RELATED BUDGET - SECTION A & B, BUDGET PERIOD 4 

ORGANIZATIONAL DUNS*: 0471200840000 
Budget Type*: • Project O Subaward/Consortium 
Enter name of Organization: Regents of the University of California 

A. Senior/Key Person

Prefix First Name• Middle 

Name 

1. L
cluded by Requester 

Start Date*: 05-01-2018 End Date*: 04-30-2019 Budget Period: 4 

Last Name* Suffix Project Role* Base Calendar Academic Summer Requested Fringe 

Salary ($) Months Months Months Salary ($)* Benefits ($)* 

Director for IT Base Salary 
' . ' . 

Services 

0MB Number: 4040-0001 

Expiration Date: 06/30/20t 6 

Funds Requested ($)* 

112,988.00 Ass;staot lostililliooal IEFFORT I 0.0 0.0 77 932 00 35 056 00 

......................... , ,  ......................... .. .......................... ................................... , ,  . ....................................... ........... .......... , ... .... .. ... . .......... ............. .................. .... .... ....... . .  , ...... . , ...... .......................................................... . 
Total Funds Requested for all Senior Key Persons in the attached file 

Additional Senior Key Persons: 

B. Other Personnel

Number of Project Role*

Personnel*

Post Doctoral Associates 
Graduate Students 

File Name: Total Senior/Key Person 112,988.00 

Calendar Months Academic Months Summer Months Requested Salary ($)* Fringe Benefits* Funds Requested ($)* 

.............................. u..�.��.�w��.�.�t.�.��.��.�0.��························· ...................................... ...................................... ...................................... .................................................. .............................................. ................................................. . 
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!Exc luded by Requester I
7 Total Number Other Personnel 

RESEARCH & RELATED Budget {A-B} (Funds Requested) 

Tracking Number: GRANT117037 42 

Total Other Personnel 

Total Salary, Wages and Fringe Benefits (A+B) 
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454,209.00 
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Contact PD/Pl: Lewin, Harris, A Admin-Core-004 (516) 

RESEARCH & RELATED BUDGET - SECTION C, D, & E, BUDGET PERIOD 4 

ORGANIZATIONAL DUNS*: 0471200840000 

Budget Type*: • Project O Subaward/Consortium 

Enter name of Organization: Regents of the University of California 

Start Date*: 05-01-2018 End Date*: 04-30-2019 Budget Period: 4 

C. Equipment Description

List items and dollar amount for each item exceeding $5,000 

Equipment Item Funds Requested($)* 

Total funds requested for all equipment listed in the attached file 0.00 

Additional Equipment: 

D. Travel

File Name: 

Total Equipment 0.00 

1. Domestic Travel Costs ( Incl. Canada, Mexico, and U.S. Possessions)

Funds Requested ($)* 

9,834.00 

0.00 2. Foreign Travel Costs

E. Participant/Trainee Support Costs

1. Tuition/Fees/Health Insurance

2. Stipends

3. Travel

4. Subsistence

5. Other:

O Number of Participants/Trainees 

RESEARCH & RELATED Budget {C-E} (Funds Requested) 

Tracking Number: GRANT11703742 

Total Travel Cost 

Total Participant Trainee Support Costs 
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9,834.00 

Funds Requested ($)* 

0.00 

0.00 

0.00 

0.00 

0.00 
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RESEARCH & RELATED BUDGET- SECTIONS F-K, BUDGET PERIOD 4 

ORGANIZATIONAL DUNS*: 0471200840000 

Budget Type*: • Project O Subaward/Consortium 

Enter name of Organization: Regents of the University of California 

Start Date*: 05-01-2018 

F. Other Direct Costs

1. Materials and Supplies

2. Publication Costs

3. Consultant Services

4. ADP/Computer Services

5. Subawards/Consortium/Contractual Costs

6. Equipment or Facility Rental/User Fees

7. Alterations and Renovations

8. Copying

9. IT Expenses

G. Direct Costs

H. Indirect Costs

Indirect Cost Type 

1 . MTDC Primate Center Rate 

Cognizant Federal Agency 

(Agency Name, POC Name, and POC Phone Number) 

I. Total Direct and Indirect Costs

End Date*: 04-30-2019 Budget Period: 4 

Total Other Direct Costs 

Total Direct Costs (A thru F) 

Funds Requested ($)* 

50,604.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

274.00 

2,098.00 

52,976.00 

Funds Requested ($)* 

630,007.00 

Indirect Cost Rate (%) Indirect Cost Base ($) Funds Requested ($)* 

22. 7 630,007.00 143,011.00 

Total Indirect Costs 

DHHS, ERNEST WILLARD, (415) 437-7820 

Total Direct and Indirect Institutional Costs (G + H) 

143,011.00 

Funds Requested ($)* 

773,018.00 

Funds Requested ($)'I 

0.00 

K. Budget Justification• File Name: ITBudgetJustifications.pdf 

(Only attach one file.) 

RESEARCH & RELATED Budget {F-K} (Funds Requested) 

Tracking Number: GRANT11703742 
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Contact PD/Pl: Lewin, Harris, A Admin-Core-004 (5 16) 0MB Number: 4040-0001 

Expiration Date: 06/30/20t 6 

RESEARCH & RELATED BUDGET - SECTION A & B, BUDGET PERIOD 5 

ORGANIZATIONAL DUNS*: 0471200840000 
Budget Type*: • Project O Subaward/Consortium 
Enter name of Organization: Regents of the University of California 

A. Senior/Key Person

Prefix First Name• Middle 

Name 

1. !Excluded by R equester

Start Date*: 05-01-2019 

Last Name* Suffix Project Role* 

Assistant 
Director for IT 
Services 

Total Funds Requested for all Senior Key Persons in the attached file 

Additional Senior Key Persons: File Name: 

End Date*: 04-30-2020 Budget Period: 5 

Base 

Salary($) 

nstitutional 
ase Salary 

Calendar Academic Summer 

Months Months 

r
FFORT 

1 

0.0 
Months 

0.0 

Requested Fringe 

Salary($)* Benefits ($)* 
80,270.00 37,219.00 

Total Senior/Key Person 

Funds Requested ($)* 

117,489.00 

117,489.00 

B. Other Personnel

Number of Project Role*

Personnel*

Calendar Months Academic Months Summer Months Requested Salary ($)* Fringe Benefits* Funds Requested ($)* 

Post Doctoral Associates 
Graduate Students 

.............................. u..�.��.�w��.�.�t.�.��.��.�0.��························· ...................................... ...................................... ...................................... .................................................. .............................................. ................................................. . 
Secretarial/Clerical ·············1···············jf5ei-v·ices··M·an·a(j"eif2<cluded by

1
······�E-F-FO-R-T--� . ...................................... ...................................... ..............................65:094:oo .......................... ij:447:00 ............................ 1.04:54·1·:oo 

..................................................................... requester ...... . ...................................... ...................................... .................................................. .............................................. ................................................. . 
1 IT Project Manager: ......

....... 

----'---1 . ...................................... ...................................... .............................. ?�!?.1.�.:�.0. .......................... �.�!!O.�:�.O. .............................. ��!�.?�.:�.O. ·············1··············ifsy·sie·;;.;s'i,:a'rninisii-atorlExcluded by 45,075.00 27,315.00 72,390.00 
....••.....••.•....•.•....•.....•••• ,, .••...•.. , ............. , n,.._,....,_,..,,..,.... • ...................................... ............ , .................... , .... ...................... , ......................... , . •••.. , .•••• ,, ................................. ................................................. . 

2 IT ProgrammerslExcluded by I 
····2·······i�·�i

1
��:�i��;j·����i;alistslExclude.d by · ·· · · ·

-i 
Oon11octor 

7 Total Number Other Personnel 

RESEARCH & RELATED Budget {A-B} (Funds Requested) 

Tracking Number: GRANT117037 42 

78,901.00 47,814.00 126,715.00 
. ........... ' , .................... ' . . . . ................ , ....... .............. . . . . ..•........... . . . .............. . . . ............ . .......... ,, . . . .................. . . . ......... ................................................. . 

49,889.00 30,232.00 80,121.00 

Total Other Personnel 

Total Salary, Wages and Fringe Benefits (A+B) 

Page 421 

473,090.00 

590,579.00 
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Contact PD/Pl: Lewin, Harris, A Admin-Core-004 (516) 

RESEARCH & RELATED BUDGET - SECTION C, D, & E, BUDGET PERIOD 5 

ORGANIZATIONAL DUNS*: 0471200840000 

Budget Type*: • Project O Subaward/Consortium 

Enter name of Organization: Regents of the University of California 

Start Date*: 05-01-2019 End Date*: 04-30-2020 Budget Period: 5 

C. Equipment Description

List items and dollar amount for each item exceeding $5,000 

Equipment Item Funds Requested($)* 

Total funds requested for all equipment listed in the attached file 0.00 

Additional Equipment: 

D. Travel

File Name: 

Total Equipment 0.00 

1. Domestic Travel Costs ( Incl. Canada, Mexico, and U.S. Possessions)

Funds Requested ($)* 

10,129.00 

0.00 2. Foreign Travel Costs

E. Participant/Trainee Support Costs

1. Tuition/Fees/Health Insurance

2. Stipends

3. Travel

4. Subsistence

5. Other:

O Number of Participants/Trainees 

RESEARCH & RELATED Budget {C-E} (Funds Requested) 

Tracking Number: GRANT11703742 

Total Travel Cost 

Total Participant Trainee Support Costs 
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10,129.00 

Funds Requested ($)* 

0.00 

0.00 

0.00 

0.00 

0.00 
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Contact PD/Pl: Lewin, Harris, A Admin-Core-004 (516) 

RESEARCH & RELATED BUDGET- SECTIONS F-K, BUDGET PERIOD 5 

ORGANIZATIONAL DUNS*: 0471200840000 

Budget Type*: • Project O Subaward/Consortium 

Enter name of Organization: Regents of the University of California 

Start Date*: 05-01-2019 

F. Other Direct Costs

1. Materials and Supplies

2. Publication Costs

3. Consultant Services

4. ADP/Computer Services

5. Subawards/Consortium/Contractual Costs

6. Equipment or Facility Rental/User Fees

7. Alterations and Renovations

8. Copying

9. IT Expenses

End Date*: 04-30-2020 Budget Period: 5 

Total Other Direct Costs 

Funds Requested ($)* 

52,122.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

283.00 

2,161.00 

54,566.00 

G. Direct Costs Funds Requested ($)* 

H. Indirect Costs

Indirect Cost Type 

1 . MTDC Primate Center Rate 

Cognizant Federal Agency 

(Agency Name, POC Name, and POC Phone Number) 

I. Total Direct and Indirect Costs

Total Direct Costs (A thru F) 655,274.00 

Indirect Cost Rate (%) Indirect Cost Base ($) Funds Requested ($)* 

22.7 655,274.00 148,747.00 

Total Indirect Costs 

DHHS, ERNEST WILLARD, (415) 437-7820 

Total Direct and Indirect Institutional Costs (G + H) 

148,747.00 

Funds Requested ($)* 

804,021.00 

Funds Requested ($)'I 

0.00 

K. Budget Justification• File Name: ITBudgetJustifications.pdf 

(Only attach one file.) 

RESEARCH & RELATED Budget {F-K} (Funds Requested) 

Tracking Number: GRANT11703742 
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Contact PD/Pl: Lewin, Harris, A Admin-Core-004 (516) 

ADMINISTRATIVE SERVICES: INFORMATION TECHNOLOGY SERVICES 

BUDGET JUSTIFICATION 

PERSONNEL 
The personnel table provides an overview of the percent full time equivalent (FTE) devoted to CNPRC 
base grant functions and the funding source. 

Percent{%} FTE devoted to CNPRC base 
functions by source 

Personnel Role P51 I Proaram Income I Other I Total 
Excluded by Requester Assistant Director IT Services Vo Effort;Excluded by Requester 

IT Services Manaqer 
IT Systems Administrator 
IT Project Manaqer 
Proqrammer 
Proqrammer 
IT Suooort Specialist 
IT Support Specialist 

!
Excluded by 

Requester FFFORT 
I 

Vo Effort l�cluded by

PhD, Assistant Director for Information Technology (IT) months - Requester 
s the daily operation of the IT Services. He is responsible tor centralized IT ana 1mormat1cs 

management oversight, long range IT planning, research and scientific computing support, business process 
development and optimization, and IT external relation Excluded has a PhD in Animal Genetics and an MS in 
Computer Science. He has over 14 years working exper hv 

1 O years of experience in leadership roles in 
IT and Biomedical Informatics. His research background includes bioinformatics, association study of Single
Nucleotide Polymorphisms (SNP) and quantitative phenotypes, genome analysis and annotation, SNP and 
transcript variance analysis, and drug target identification. Previously, as a bioinformatics scientist and 
manager of a cancer informatics facility at the Moffitt Cancer Center, he supported many research projects in 
population science, biological science, and drug discovery, as well as translational research. 

!Excluded by Requester IIT S . M 
EFFORT % Effort eluded by

. . ervIces anager�---- months equester is responsible for managing 
the infrastructure of the information system, an has primary responsibility for database design and 
administration. He supervises desktop support operations and server administration staff and oversees 
computer hardware, software, and network resources. He monitors information system performance, manages 
the security monitoring system, ensures data backup and plans for system upgrades, and disaster recovery. 

!Excluded by !is responsible for management and extension of the extensive colony database, with over 350 data 
tables including 25 million rows of data associated with 150+ data entry screens, and more than 100 reports 
used in recording and reporting on all aspects of the nonhuman primate colonies. He interacts with UC Davis 
departments to improve network and information capabilities linking the CNPRC and the UC Davis campus. 

Excluded by Requester as a BS in Computer Science and has undergone intensive training ....,_ __ ___, Specific Private
a m1nistrat1on and database programming. He has worked in data services at the CNPRC for 36 years. end0r 
designed the database, developed database procedures, and developed Ir.::----:-:::---. or s, orms, a Spe�ific Private

I 

applications. His continuing education is in the area of Java programming pecific atabase adminis en or 
rlVRfP. �---� 

IExcl ded b Req ester I !EFFORT I 
Vo Effort eluded by u Y u lT Systems Administrator

._ 
____ ___,months - equester is responsible for server

and network administration and security. He has the overall respons1 1 1  y or computer server confi uration 
and maintenance, new account setup, and user access controls for more than 350 users . .........,.------,,�

clude
t
d by 

administrator for the CNP RC anti-virus capabilities, system backup, electronic mail, and we serv eques er 

researches and recommends new hardware and software options to all members of the CNPRC staff, 
maintains the network database, and requests network changes or new installations. He provide

'l'--'"
""-l.1..1....>L.1......., 

one and classroom training to familiarize investigators and staff with new software or hardware. ,,�1.��;.��Y as 
been working in system administration, network administration, and security for 13 years. He has attended 
continuing education classes on advanced Active Directory configuration and security management. 

Excluded by !EFFORT 
I 

% Effort eluded by RequeSter IT Project Managerl._ ____ _.months equester is an IT Project Manager for the 
esource Management Services (ARMS) Project. e 1s responsible for coordination with other NPRCs 
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pe cific P r ivate Vendor 

and the �r,-::-"".::---,-CC"":CTC"'.""::1"',.......-:C=:--::--cc-� on the further development of the ARMS animal record system. His 
responsi 11 1es inc u e ga enng user requirements, organizing online conferences with end users from all 
NPRCs, communicating with consulting companies and ensuring user requirements are implemented in future 
development. In addition, he is also responsible for developing web applications as needed that cannot be 
implemented in the ARMS program. He serves as a technical lead on Java programming and database design 
and provides mentoring to junior web application developers Ex cluded by has an MS in Computer Science and 
over 15 years of computer programming experience in th RAn""'"1"'r tlatabase design and administration, 
database-driven web application, system analysis, and syst · cture. 

Ex cluded 
�---1 Exc luded by �FFORT 

I 
1/o Effort by 

Reque ster Programmer �L,........,,,,.,,..,...,.,,....,,-==:--=,1months - Reque ster joined the CNPRC in June 2013 and is 
focusing on web application development using the web portal platform. After identifying an optimal portal 
framework he has taken the lead in developing web portal applications for the animal information system, 
business operations, and research data management, providing easy access to data and automation of 
business processes. In addition, he provides group and one-on-one training to users on the web portal 
applications xc luded has been a programmer for 9 years and has a BS in Computer Science.

y 

ster iFFORT I 1/o Effort Exc luded by 
.... Ex_ c _iu_de_ d_b_y_R_eq_u_e _s t_er _ __,Programmer .... ....,...... __ -,--__, months Reque ster provides programming and operational 

support for the CNPRC information systems. He develops and maintains the CNPRC web interfaces to the 
databases and web based data entry/reporting database applications for the animal records data. He develops 
and maintains the public website for the CNPRC and for research groups that request external interactions. He 
provides database queries for researchers and serves as the technical backup for maintenance of the portable 
barcode data entry systems and applications that are used daily for animal health reporting. His future focus 
will be on implementin a Laboratory Information Management System (LIMS) for the Service Cores and 

_ __,_......,........_....,__,_........, .......... �Exc1uded by has a BS in Computer Science and has attended continuing education classes on
v rogramming. He h · experience using Pl/SOL, 

'-----:P:-:-H-:-:P=-,-c=-#-:-:-, ....... pe -c-ifi c--Pr -i v-at-e
--,and Reports, as well as pec ific Private Vendor 

ender 
Exc luded by Reque ster EFFORT 
.__���--,--��,..... IT Support Specialist'---�----' equ e ster provides technical support for 

Macintosh, PC desktops, printers, projectors, and network connec ions or e CNPRC user community. He 
configures and installs new hardware and software, troubleshoots user problems, provides upgrades, and 
monitors teleconference equipment. He assists with server maintenance, new account setup, and user access 
controls; he also provides one-on-one and classroom training for new software and hardware. In addition, Mr. 

Exc luded by provides web programming for the internal administrative website, and is responsible for maintenance 
mputer equipment inventory. He has been working in deskto r 1 O years. 

IEFFORT h % Effort eluded by 
Ex cluded by Reque ster eque ster 

IT Support Specialist .... ___ 
-,--

� onths L-....,.....�-;----:-:----;�provides technical support for
'----.-ra=-c=-'1

=ntr:o�s-.::--, ,-;,,.-'desktops, printers, ro·ectors, and network connections for the CNPRC user community. These
ibilities are s ar · .__� __ .,....... (see above). She configures and installs new hardware and

e, and troubleshoots user pro ems. e also assists with life cycle and asset management. In addition, 
'---�--' she provides one-on-one and classroom training for new software and hardware. She assists in programming 
�--_._._..aintenance of desktop applications and Access database applications Spe cifi c P rivate and Reports. Ms. 
��1ii:t��Y has been working in desktop support for 7 years. �e=n=do=r 

___ __, 

FRINGE BENEFITS 
Fringe benefits are calculated at the UC Davis federally negotiated rates, which are applied by title code and 
fiscal year (July through June). 

EQUIPMENT 
Equipment requests are included in the Facilities Improvement section. 

TRAVEL 
$9,000 is requested for domestic travel (6 x $1,500). These travel and training expenses are to ensure 
programming and support staff remains current with programming techniques and strategies. As the CNPRC 
databases grow in size and complexity, new technologies are employed for database maintenance and data 
retrieval. It is necessary to be conversant with efficient methods for handling large amounts of data, and 
presenting it to staff and investigators in the most useful manner. 
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A total of $46,310 is requested. 

Specific Private 
$18,470 is requested for yearly software maintenance costs fo Een�d�or���������"e'::;,�""--'"-""-"'..U..,.'1.LJ..>,"-i
(e.g., Corporate Time-Named User, Internet Application Server Enterprise Edition Specific Private Vend0r 

Edition, Tuning Pack, Diagnostic Pack), Toad Data Modeler, SAS desktop Analytical Suite, SQL*XL ADO-SOL 
to Excel database connector/formatter, Symantec Backup management package, VMWare license, Data 
Center Standby Services, lpswitch IMail Secure Server software update support and license, FileMaker 
software maintenance and licensing, SAP Business Object, Microsoft Consolidated Campus Agreement 
(MCCA) licensing, and Adobe Acrobat licensing agreement. 

$5,680 is requested for computer supplies annually. Examples include the following: Computer supplies, 
keyboards, mice, adapters, power supplies, fans, external hard disk or removable media drives, monitors, 
equipment stands, scanners, and enclosures; maintenance supplies (workbench tools and test equipment, 
cleaner, printer maintenance kits), memory upgrades, and networking supplies and upgrades. 

$16,160 is requested for purchase of replacement desktop computers at $1,100 each, and five printers at $600 
each for Administration and Primate Services users. Over 200 PCs and 30 printers are used by CNPRC staff. 
The replacement schedule is based upon a 6-year lifespan. 

$6,000 is requested for new software tools, other equipment, and necessary administrative supplies such as 
software purchases (utilities, domain management components, database tools, operating systems, office 
productivity suites) for evaluation or installation on new servers or IT desktop systems, and programming 
books and manuals. 

OTHER EXPENSES 
$1,920 is requested for study materials and self-stud courses necessar for staff to kee current on 
technologies; examples of self-study courses include Specific Private Vend0r SAP 
Business Objects Administration and Data Ser)d·c. ..e._s. _ _:sui_ 5S£:ao· !!l.•rui::Caui:se�LLi1rb"b�raYryy,:-tSDAVP5t.B3t.u�smin1Ee�s;ss:OOJbjects 
Business lntelli ence Subscri tion course librar peciflc Private vend0r online trainin · exam les of books 

Specific Private Vendor 

SUBSEQUENT YEARS 

In Years 2 through 5, all non-personnel costs are increased by 3%. Personnel costs are increased based on 
projected salary escalations by title code and the UC Davis federally negotiated fringe benefit rates. 

FACILITIES AND ADMINISTRATIVE COSTS (INDIRECT COSTS) 
Indirect Costs are budgeted in accordance with the UC Davis rate agreement dated August 19, 2013 at 22.7%, 
which is the negotiated rate for the CNPRC Base Grant. Per the UC Davis' rate agreement, this indirect cost 
rate is applied on a Modified Total Direct Cost basis, which includes all salaries and wages, fringe benefits, 
materials and supplies, services, travel, and the first $25,000 of each subgrant and subcontract. Excluded from 
the modified total direct costs are equipment; capital expenditures; charges for tuition remission; rental costs; 
scholarships and fellowships; as well as the portion of each subgrant and subcontract in excess of $25,000. 
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RESEARCH & RELATED BUDGET - Cumulative Budget 

Section A, Senior/Key Person 

Section B, Other Personnel 

Total Number Other Personnel 

Total Salary, Wages and Fringe 
Benefits (A+B) 

Section C, Equipment 

Section D, Travel 

1. Domestic

2. Foreign

Section E, Participant/Trainee Support 
Costs 

1. Tuition/Fees/Health Insurance

2. Stipends

3. Travel

4. Subsistence

5. Other

6. Number of Participants/Trainees

Section F, Other Direct Costs 

1. Materials and Supplies

2. Publication Costs

3. Consultant Services

4. ADP/Computer Services

5. Subawards/Consortium/Contractual
Costs

6. Equipment or Facility Rental/User
Fees

7. Alterations and Renovations

8. Other 1

9. Other 2

10. Other 3

Section G, Direct Costs 
(A thru F) 

Section H, Indirect Costs 

Section I, Total Direct and Indirect 
Costs (G + H) 

Section J, Fee 

Tracking Number: GRANT11703742 

Totals($) 

35 

47,781.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0 

245,865.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

1,331.00 

10,194.00 

0.00 

540,370.00 

2,182,442.00 

2,722,812.00 

0.00 

47,781.00 

0.00 

257,390.00 

3,027,983.00 

687,351.00 

3,715,334.00 

0.00 
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PHS 398 Cover Page Supplement 

1. Project Director / Principal Investigator (PD/Pl)

Prefix: 

First Name*: 

Middle Name: 

Last Name*: 

Suffix: 

Excluded by 
Requester 

2. Human Subjects

Clinical Trial? 

Agency-Defined Phase Ill Clinical Trial?* 

3. Permission Statement*

e No 

Q No 

O Yes 

O Yes 

0MB Number: 0925-0001 

If this application does not result in an award, is the Government permitted to disclose the title of your proposed project, and the name, 
address, telephone number and e-mail address of the official signing for the applicant organization, to organizations that may be 
interested in contacting you for further information (e.g., possible collaborations, investment)? 

O Yes e No 

4. Program Income*

Is program income anticipated during the periods for which the grant support is requested? • Yes Q No 

If you checked "yes" above (indicating that program income is anticipated), then use the format below to reflect the amount and source(s). 
Otherwise, leave this section blank. 

Budget Period* Anticipated Amount ($)* 

2 

3 
................................................. 

4 

5 

Tracking Number: GRANT117037 42 

Source(s)* 

631,500.00 B&C Rate F&A Return 

666,233.00 B&C Rate F&A Return 

702,876.00 B&C Rate F&A Return 

741,534.00 B&C Rate F&A Return 

782,318.00 B&C Rate F&A Return 
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5. Human Embryonic Stem Cells

Does the proposed project involve human embryonic stem cells?* • No Q Yes 

If the proposed project involves human embryonic stem cells, list below the registration number of the specific cell line(s) from the following 
list: http://grants.nih.gov/stem_cells/registry/current.htm. Or, if a specific stem cell line cannot be referenced at this time, please check the box 
indicating that one from the registry will be used: 

Cell Line(s): □ Specific stem cell line cannot be referenced at this time. One from the registry will be used.

6. Inventions and Patents (For renewal applications only)

Inventions and Patents*: O Yes e No 

If the answer is "Yes" then please answer the following: 

Previously Reported*: O Yes Q No 

7. Change of Investigator/ Change of Institution Questions

□ Change of principal investigator / program director

Name of former principal investigator / program director: 

Prefix: 

First Name*: 

Middle Name: 

Last Name*: 

Suffix: 

□ Change of Grantee Institution

Name of former institution*: 
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PHS 398 Research Plan 

Please attach applicable sections of the research plan, below. 0MB Number: 0925-0001 

1. Introduction to Application
(for RESUBMISSION or REVISION only) 

2. Specific Aims

3. Research Strategy*

4. Progress Report Publication List

Human Subjects Sections 

5_ Protection of Human Subjects 

6. Inclusion of Women and Minorities

7. Inclusion of Children

I---

Other Research Plan Sections 

8. Vertebrate Animals

9. Select Agent Research

1Q_ Multiple PD/Pl Leadership Plan 

11. Consortium/Contractual Arrangements

12. Letters of Support

13. Resource Sharing Plan(s)

I---

Appendix (if applicable) 

14. Appendix

Tracking Number: GRANT117037 42 

ITSpecificAims. pdf 

ITResearchStrategy. pdf 

Resource_Sharing_Plan.pdf 

Page 430 

Funding Opportunity Number: PAR-14-226. Received Date: 
2014-07-15T19:19:27.000-04:00 

Obtained by Rise for Animals. 
Uploaded to Animal Research Laboratory Overview (ARLO) on 09/19/2020



Contact PD/Pl: Lewin, Harris, A Admin-Core-004 (516) 

ADMINISTRATIVE SERVICES: INFORMATION TECHNOLOGY SERVICES 

SPECIFIC AIMS 

The primary mission of Information Technology (IT) Services is to support all programs within the California 
National Primate Research Center (CNPRC), including research, colony management, and business services 
to ensure efficient and cost effective operations. 

Specific Aim 1. Provide effective data management, streamlined data access, and bioinformatics 
assistance in support of the CNPRC research mission. 
Plan. The goal is to build a data center to manage research data, develop an investigator portal to provide 
Core Scientists and research staff easy access to all related data through a single entry site, and assist Core 
and Affiliate Scientists with data analysis through strategic linking with UC Davis campus programs and 
resources. 

Specific Aim 2: Ensure investigators have access to efficient IT systems and tools. 
Plan. Implement a Laboratory Information Management System (LIMS) to track samples and capture research 
data from the Service Cores, enhance the CNPRC internal website to provide dynamic data and online 
services, assist the CNPRC Public Information Officer with the external website for easy access of CNPRC 
information, and automate business practices such as work order processing and billing in order to increase 
efficiencies, facilitate communications, and reduce paper use. 

Specific Aim 3: Aid in the training of the next generation of investigators with nonhuman primate 
expertise. 
Plan. Assist Core and Affiliate Scientists in the training of new investigators in the use of modern IT and 
informatics tools, and to perform basic bioinformatics analyses. 

Specific Aim 4: Support nonhuman primate colony management and animal care. 
Plan. Improve the animal records system to include electronic health records, colony information, genetic 
characterization, breeding records, and pathology findings; integrate with other animal related data, such as 
behavior and clinical pathology results; develop portal applications to allow Core Scientists, Veterinarians, and 
Colony Management and Research Services staff easy access to data related to individual animals through a 
single web entrance; develop mobile applications and assist users to select mobile devices to ensure that data 
can be entered at the point-of-service, and that real-time data can be accessed at the cageside; and automate 
processes to facilitate communications among animal care groups and with Core and Affiliate Scientists. 

By achieving the above Specific Aims, the IT Services staff will be able to ensure strong support of the ongoing 
state-of-the-art research at the CNPRC, of high quality animal care, and streamlined business operations by 
providing point-of-service data entry, cageside data access, real-time information exchange and 
communications, automated processes, integrated presentation of related data, and computing support for 
research projects. These efforts will ultimately improve CNPRC operations in virtually all areas, and serve as a 
foundation to increase efficiency and economy of scale. 
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ADMINISTRATIVE SERVICES: INFORMATION TECHNOLOGY SERVICES 

RESEARCH STRATEGY 

INTRODUCTION 

Information Technology (IT) Services at the California 
National Primate Research Center (CNPRC) includes seven 

,,,,-..,--,��.......i,·embers and the Assistant Director for IT, clude
t
d by

1 T bl 1) eques er 
ure , a e . 

IT Services provides user support for all aspects of IT 
including management of computer hardware and software, 
servers, network communication, database, and security 
monitoring systems. IT Services support daily CNPRC 
activities including the use of all computers and printers, 
enabling high-speed communications, improving efficiency, 
reducing paper use, managing data, facilitating 
collaborations, automating business processes, assisting 
with resource planning, promoting data sharing, and 
improving quality of animal care and regulatory compliance. 

The sources of support for IT Services in the last year of the 
current funding period (May 1, 2014 to April 30, 2015) and 
the first year of the proposed funding period (May 1, 2015 to 
April 30, 2016) per the FOA are shown in Table 2. 

Figure 1. Organizational Chart: Information 
Technolo IT Services 

Harris Lewin, Pl
Vice Chance llor for Research 

eluded by
equ ester nterim Director 

Administrative Services 

Information Technology (IT) Services 

Excluded by
Requester 

IT Project 
Manager 

1-----r.=---:-...,.......,,..,..-�--1-Acluded byExcluded by equester Reauester 
erv1ces 

Manager IT Programmers 

Table 1. Information Technolociv (IT) Services Personnel UC Davis Affiliation and CNPRC Role 
I Personnel UC Davis Affiliation CNPRC Role 
Excluded by Requ ester CNPRC Assistant Director IT Services 

CNPRC IT Services Manager 
CNPRC IT Systems Administrator 
CNPRC IT Project Manager 
CNPRC Programmer 
CNPRC Programmer 
CNPRC IT Support Specialist 
CNPRC IT Support Specialist 

T bl 2 S a e upport f I f or n ormatIon T h ec no ogy s ervIces 
May 1, 2014 to April 30, 2015 May 1, 2015 to April 30, 2016 

P51 Base Grant $540,802 $557,427 
Proqram Income from P51 $599,925 $631,500 
Other Sources $0 $0 

TOTAL $1,140,727 $1,118,927 

IT Services support 390 computers and 68 printers, and address approximately 1,500 support requests 
annually; manages servers and networks; monitors security and environmental monitoring systems; manages 
electronic mail, files, databases, websites, and related a lications; mana es software licenses and upgrades; 
develops and maintains databases, Specific Pr ivate vendor web data entry and database 
query applications; performs complex database queries and generates well-formatted reports for research and 
regulatory analysis; assists and participates in short-term and long-term strategic planning for the CNPRC; and 
collaborates with other National Primate Research Centers (NPRCs) to identify solutions and share ideas and 
best practices. 

revi ewers' co mmen ts Response to Summary Statement]�---------------------------�
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eviewers' comments 

SIGNIFICANCE 
Progress and Major Accomplishments: Contributions to the CNPRC Mission 
Reco nizin the universal im ortance of a well functioning IT system, the IT team has been reinforced with 

�clude
t

d by new mem er '--�-���_.joined the CNPRC as the Assistant Director of IT November 1, 2010,eques er extensive experience in IT and biomedical informatics to identify solutions and participate in the 
strategic planning for the CNPRC's future growth. In addition to the IT Support Specialist, a Web Application 
Developer (Programmer) was recruited to develop web portal applications. An experienced Project Manager 
was also hired to replace a database programmer. The Project Manager leads IT projects to develop web 
applications and coordinates with other NPRCs on the implementation and development of the Animal 
Research Management System (ARMS). A working relationship with the UC Davis !Specific Private vendor lhas 
been established to provide advanced troubleshooting services as needed. The team is currently well 
positioned for strategic innovation and to address future needs. 

Figure 2. Screen view of the first page of the 
WebVitals database lication. 
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Research St rategy 

IT Services continue to improve information 
systems and tools to facilitate data access. The 
web application WebVitals (Fi ure 2 has been 

r::--��.,,,_,_......____...nd migrated to pecific Private Vendor
WebVitals is wide y use y 

""'"",a,,;,;,a;..,,.c.,.,1e""'n""'1""'s"""s,...,-' research staff, Veterinarians, and 
Colony Management and Research Services 
staff. After an animal identification number is 
submitted, the Animal Summary page presents 
demographics, project assignment, and other 
important information about an individual animal. 
The Assignment page shows the full history of 
research projects to which a particular animal has 
been assigned. The BioBehavioral Assessment is 
also included. Similarly, the other links on top of the 
page presents data related to the animal's 
conception history, enrichment information, 
diarrhea incidence, fostering, immunization, 
morning health observations, pairing, pedigree, 
project assignments, relocation history, 
reproductive records, serum bank samples, 
SNOMED, virology, weights, and tuberculin test 
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dates and outcomes. A web query application has also been developed for the Business Office to examine 
accounts and billing information. More complex queries or data mining are performed by IT staff upon request. 

Generating reports from the database is another method for data access. Well-defined reports have been 
developed for various purposes usinglspecific Private Vendor ITo provide users with a powerful reporting 
function a business intelligence software package from SAP entitled Business Object Edge has been licensed 

Spe�ific Private tailed to provide repor ing unc 1 '---,----,-----,,,,........_, User training has been conducted for theen or 
he Business Object software tools. Reporting structure w1 e developed for the users to customize the 

final reports as needed. 
Specific Private h 1• . II ff' · d I dd' · I d f ender m en ance ._ _____ Jpp 1cat1ons to a ow e 1c1ent ata entry. n a 1t1on to co ony ata, entry o 
.__ __ �_..,,nt information has been added to the applications. Treatment plans can be entered easily using data 

entry forms with the function of automatically calculating drug dosage based on the formulation and animal 
weight in the database. This function was shared with the NPRC Consortium and resulted in requests for a 
similar capability from veterinarians at the Washington and Yerkes NPRCs. The drug formulation database and 
the programming source code have been shared with IT colleagues at these NPRCs for implementation. 
Morning Health is another application developed in-house to capture animal health observations using a 
barcode scanner. A list of predefined health conditions are coded with bar codes and printed on hard 
cardboard. Barcode scanners are used by animal technicians to scan barcodes when they perform morning 
health checks. These observational records are uploaded to the central database and reports are generated 
automatically to notify animal care services and investigators on the morning health outcomes. This is an 
example of another efficient way of capturing data that has been shared with other NPRCs. 

The IT team has also enhanced applications for pathology analysis. The pathology database has been 
improved to capture pathology findings and generate pathology reports from Anatomic and Clinical
Pathology Services. A new web application has been developed to manage necropsy scheduling and 
biospecimen distribution. It models the workflow of the process and automates communications with 
requesters for tissues. An investigator can request specific types of tissues by filling out online forms. The 
request is recorded in a first-come-first-serve queue in the database. The application records the necropsy 
schedule and has access to information related to the animals on the list of the scheduled procedures. The 
system matches tissues requested with the animals scheduled for the next week. If a match is identified, the 
requester is notified by an e-mail message including a link back to the web page where he or she can confirm 
the acquisition. If an investigator declines or does not respond within 24 hours, the request is rotated to the 
lowest end of the queue and the opportunity is given to the next requester matched in the queue. This 
application enforces a fair process, makes full use of precious biospecimens, saves staff time and paper, and 
streamlines billing by maintaining distribution records. The IT team will continue to develop similar applications 
that model operational processes, manage records, and facilitate communications to support research and 
services needs. 

In order to provide network access in the indoor animal rooms and outdoor animal areas, wireless network and 
access points have been installed. Network access in these areas enables cageside data access and point-of
service data entry. A sample set of mobile devices has been acquired and tested. Animal care staff will be 
using mobile devices as mobile applications are developed. 

Supporting CNPRC Service Cores is another important component of IT Services. A home-built record 
management system has been maintained for the Immunology and Pathogen Detection Resources Core
for laboratory technicians to enter and manage assays, test results, and access billing information. A web 
application has also been developed to manage freezer space. Another data management and billing 
application is under development for the Inhalation Exposure Core.

With increasingly tight schedules and complex analyses, the CNPRC Service Cores require more IT functions, 
including sample tracking, inventory management, scheduling of equipment usage and staff time, recording 
analytical results, and billing for tests completed. A full-featured LIMS will be needed to provide such functions. 
A request for proposal (RFP) through the UC Davis Office of Acquisition for LIMS solutions had received 13 
responses, but none were viable due to high costs. Many LIMS packages have been evaluated, including 
call MS from the National Cancer Institute. An open-source LIMS package,.__,_,---� s een sSpecific Private
because it does not require a licensing fee and can be freely shared, and it has eatures meeting the n end0r 

'-----� 
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Cores and other services. It is currently being implemented and tested in the CNPRC Clinical Pathology 
Laboratory (Anatomic and Clinical Pathology Services). Once the tests have been evaluated and if found 

Specific Private ffec 1v .___� _ _. ill be implemented for Service Cores that may benefit from the program features
end0r 

a management. 

Workin with the Director's Office, IT Services has migrated the CNPRC internal website to a content 
Specific Private ment sys hosted by the UC Davis campus Information and Educational Technology 

ender 
This system prov1 es a user-friendly interface for average users to publish and update content on the 

�---� 

internal website. CNPRC staff and Core Scientists can find up-to-date information on the internal website. The 
IT team is also assisting the Public Information Officer to migrate and enhance the external website. 

To support research and help Core Scientis k r k f h ir r · ts, budgets, and animals, a prototype 
of an investigator portal was built using Specific Private Vend0r server (Figure 3). This preliminary 
prototype helps Core Scientists to manage access to project information, and to track work orders, per diem 
costs, central supplies used, number of animals assigned to specific projects, and available animals in the 
colony. The data presented is specific to the logged-in user. No other users can access the project data if a 
Core Scientist has not granted permission. 

Fi ure 3. First a e of the lnvesti ator Portal 
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In order to integrate more data and automate processes, a full-featured portal framework will be needed to 
develo the investigator portal. After evaluating and testing several popular portal frameworks, the IT team has 

Specific Private an open-source we o develop web applications and to integrate data and 
ender 

�---� 

es. Open-source products offers significan a vantages due to the low cost and ease of sharing with 
other NPRCs. Web applications will be developed incrementally on this platform and made available to users 
as soon as possible. 

CNPRC Core Scientists are adopting more "-omics" technology that will require increasing biomedical 
informatics support. A small Linux cluster of 4 computer nodes and 20 TB disk space has been built to store 
genomics data and perform bioinformatics analysis for investigators. 1s e a pro Excluded by

transfer research data, such as Single-Nucleotide Polymorphism (SN geno ypes of nonhuman pri 
Requester 

CNPRC storage. SNP genotyping data from the NPRC Consortium Genetics and Genomics Working Group 
are currently being collected across the NPRCs, and whole exome and whole genome sequence data will be 
downloaded to the CNPRC bioinformatics server and integrated with phenotype data as they emerge for 
CNPRC investigators to analyze. An enhanced data center and biomedical informatics su ort will be needed 
for future translational research. In this regard, a quarterly meeting is held with Excluded by Requester Associate 
Director of the UC Davis Clinical and Translational Science Center (CTSC) Biomedical Informatics Program to 
share ideas and resources. The REDCap (Research Education Data Capture) application, which allows users 
to build and manage online databases quickly and securely, is hosted by the CTSC, and is used extensively by 
Core Scientists. 
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In addition to these projects, the IT team has maintained the current applications and supported the daily 
operations of the CNP RC. The following upgrades and improvements have been completed: 
• Acquired new servers for electronic mail, shared files, image archives, backup, and security monitoring
• Implemented VMWare® to ensure full use of hardware servers
• Replaced the heating, ventilation, and air conditioning (HVAC) system in the computer server room
• Upgraded over 30 printers
• UpgradedlSpecific Private Vendor
• Converted the Microsoft® license to a full-time-user basis
• Upgraded firewall and network connections to provide connectivity to a number of outlying areas and

improve access in other areas
• Installed videoconferencing equipment in a conference room and upgraded video presentation equipment

in the CNPRC Seminar Hall

• ss,s e w, e acquis, 1On o au oma 1c rug 1spensers an u, message communications with the 
database to record controlled substance usage (see Colony Management and Research Services)

• Selected and installed a barcode printer and barcode generation software
• Built a database and web interface for pathology images and case records
• Built an online drug formulary application
• Streamlined monthly billing processes and wrote numerous reports for business and grants management
• Develo ed web a lications for Service Cores to upload data to a central database

��,i�:,��Y ked wit
._ 

_____ __. the Informatics Consultant of the NPRC Consortium, to establish a local 
'------' ate Pathology and Image Database for sharing pathology cases across NPRCs 

INNOVATION 
The IT team proposes innovative methods to support operations and research at the CNPRC. One major area 
of innovation is in software application development, and by adopting a web portal framework to develop web 
applications, integrate data, and automate processes (Figure 4). 

Fi ure 4. Web ortal framework to inte rate data and rocesses. 

User Web Portal 

f t t 

• To be phased out

The web portal is a good framework from which to develop web applications that will increase efficiency and 
save developers significant time by providing basic functions such as user management and consistent layout. 
Developers will only need to focus on the specific application, allowing incremental development and 
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deployment of web applications to replace curren pecific Private vend0r applications. Users will be able
to readily view the new features or functions on e we w1 ou wa1 1ng or developers to write code. In 
addition, the web portal framework provides a mechanism to present different content or functions to users on 
the same website and is able to host multiple websites. Users can personalize the look and layout of their login 
pages without assistance. 

Importantly the portal framework allows seamless integration of data and processes. Data from different 
sources can be integrated at the application layer and presented seamlessly to the end users as one unified 
view, regardless of where the data is stored. A veterinarian, for example, could in an integrated fashion assess 
an animal's demographic information and medical history from the animal records system, laboratory results 
from LIMS, reports from the pathology database, and radiographs or images from other sources. Workflow and 
communications among colleagues can be implemented smoothly using the workflow engine or via web 
services that the web portal framework supports. Business processes can be automated using the workflow 
engine to reduce paper use and to improve efficiency, communications, and record management. As an 
example, a work order can be entered on line and triaged to the performing areas and staff. Communications 
will be triggered by the system as the process progresses, and status updates or results will be available in a 
timely manner. When completed, the series of records can be processed for billing. 

Furthermore, the web portal framework provides social and collaborative functions, such as document sharing, 
discussion forums, a wiki, message boards, instant messages, shared calendars, polls, announcements, and 
alerts. These tools can be used out-of-the-box to facilitate collaborations and improve communications and 
efficiency. Users can set up their own groups to share information, documents, and ideas without 
programming. Posts and notes that do not need to be recorded in the database can be posted on the online 
message board to bring an individual's attention to specific issues. 

APPROACH 
Plans for the Next Funding Period 
A user panel was formed with representative members from all CNPRC research and service groups to identify 
the needs for information and computing support for daily operations. The current list of needs includes the 
following: capturing colony and medical data at point-of-service, tracking samples and recording results from 
Service Cores promptly, providing real-time access to animal records from all sources at cageside, integrating 
and automating processes such as work orders and billing, and supporting research with biomedical 
informatics services. The IT team has proposed an overarching solution, which was approved by the senior 
management team, to adopt a web portal framework to integrate the animal records system, administrative 
applications, LIMS, report generation, and biomedical informatics applications. 

The IT team has aligned extremely well with the needs of the CNP RC and with strategic planning to implement 
solutions. Good working relationships with other IT resources on the UC Davis campus have been established 
allowing extensive leverage. When a specific advanced technique is needed, the IT team can seek assistance 
from a UC Davis service group, such as the pecific Private vendor to troubleshoot problems. UC Davis 
Networking Support manages the computer ne wor o e . n ormation and Educational Technology 

f w re Lic
'!-'-'-'"

�..........,n campus provides discounted software licenses negotiated with vendors, such as 
s�����c Private ft an ..___,�__,The progress achieved in ARMS, the web portal, LIMS, and bioinformatics tools have
�---�lid foun a 1On for continued implementation of the solutions detailed in the following Specific Aims. 

Specific Aim 1. Provide effective data management, streamlined data access, and bioinformatics 
assistance in support of the CNPRC research mission. 
Modern biomedical research employs many high throughput technologies, such as microarrays, that generate 
tens of millions of data points in each experiment. Biomedical informatics, which applies IT, computing, and 
biomedical knowledge to support research, plays an important role throughout the whole life cycle of a 
research project, starting from the research hypotheses to publication and data sharing. lnformaticians assist 
investigators with database searches and analyses of in-house and published data to help develop novel 
research hypotheses and draft grant proposals. lnformaticians can also assist with experimental design, data 
collection, data management, data processing, and data sharing among collaborators. At the conclusion of the 
project, informaticians manage and analyze data, draft data related sections for publication, and facilitate 
sharing of data with the greater scientific community. The importance of biomedical informatics support 
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remains a component in the future success of the CNPRC and is an outstanding example of the team science 
spirit at the CNPRC. 

UC Davis has a depth of expertise in Biomedical Informatics through the School of Medicine and the CTSC, as 
well as individual Centers and programs such as the Genome Center and West Coast Metabolomics Center. 
d by has established working relationships with these campus entities to share resources and ideas. The equester 

matics Core in the Genome Center and BGl@UCDavis both have established bioinformatics services 
for analysis. CNPRC Core Scientists can 
access these services through specific projects 
on a recharge basis. These service providers Colony and

do not archive research data. Therefore, this Medical Records 

will need to be accomplished at the CNPRC 
and integrated with other animal data in a Research 
central data repository. The integrated data laboratories 

Service Cores

from nonhuman primates accumulated 
throughout their lifetime become a valuable 
asset for future research and new discoveries. 
Data owned by individual investigators will be 

lnformaticians 

Statisticians 

integrated but not widely accessible unless the 
investigator in question grants permission or 

Pl and Collaborators 
Publication, sharing

releases the information. 

Genome 

Center 
_____ BGl@UC 

Davis 

Metabolomics 
Center 

Other internal or

extern centers 

Figure 5. Data Center

The current Linux cluster with four computer nodes and 20 TB raw storage space can store primate genomics 
data and provide basic analytical computing functions. With more "-omics" data and medical images 
accumulating rapidly, the storage and computing capacity will need to be expanded. A Data Center with 100 
TB storage space, two servers, and five additional computing nodes will be needed in the next five years to 
manage and integrate data from various sources (Figure 5). 

Data from high throughput services, e.g., sequencing or SNP genotype data, will need to be transferred to a 
data center storage location and integrated with data from other sources. Animal records including medical and 
phenotypic observations, analytic results, medical images, and "-omics" data, will be managed in the Data 
Center. The data repository will be a valuable asset to investigators for future discoveries. lnformaticians will 
help investigators to mine the data to form new research hypotheses. Access to the Data Center will be 
governed by the CNPRC and the NIH data sharing policy. 

An investigator portal will be developed to provide Core Scientists with a single entrance to data and services. 
One cost-effective way of integrating the data from various sources is using the web portal framework, which 
allows data and processes to be integrated at the middle tier or at the presentation layer. By entering one 
animal identification number on the query form, demographic data and medical records from the colony 
database, data from the behavior database, laboratory results from LIMS, and "-omics" data from the 
bioinformatics server can all be presented to the investigator on one screen, as described above. Investigators 
will also be able to order tests for project animals through the portal and determine progress on previous 
requests. Data sources, functions, and communication procedures can be added incrementally to the portal. 
Access to data and process is highly customized to the user. Investigator-generated data will be accessible 
only to the investigator, staff, and collaborators unless the data have been released to the CNPRC database to 
be shared with other investigators. The IT team uses an open source portal framework, to Spe�ific Private 

web interfaces and applications. The design and source codes will be shared with other N=..-,,,--� 
en or 

�---� 

Analysis of biomedical data integrated in a data center will require assistance of informaticians. Local 
biomedical informatics specialists will help scientists extract and reformat the data, perform preliminary 
analysis, and coordinate with specialized biostatisticians. Sophisticated bioinformatics analysis, such as gene 
expression and genome-wide association studies, will require specialized biostatisticians from specialized 
service centers on campus. 

Specific Aim 2. Ensure investigators have access to efficient IT systems and tools. 
To enable service units to optimize the management of resources, IT staff will continue to develop and 
enhance software tools for resource management, including animals, biospecimens, equipment, staff training, 
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freezers, and other resources at the CNPRC. Specialized database and web applications will be enhanced or 
developed for these functions. This will bring increased efficiency and result in better and more cost-effective 
services. 

The Service Cores need a full-featured LIMS for efficient resource management, daily workflow,...,.... ....... .......,........,......,,,L,,--_�

sched�li_ng, and billing functions. The IT team is implementing th� open-so�rc� LIMS package s�����c Private
the Clinical Pathology Laboratory. If the system works well for this group, 1t will be extended to othe �---� 
allows laboratory technicians to efficiently manage samples, storage space, experiments, inventory materials, 
equipment usage, analytical results, and user access. Minor enhancement or customization will be needed, 
and the IT staff will work with other institutes who are using necessary adapSpecific Private 

Adopting open-source software tool reduces the cost of owners 1p an increases opportunities for shari end0r 
�---� 

s�����c Private provides an open architecture that can be readily integrated with other applications under use. Work
or ers or testing will be distributed to the corresponding Service Cores through the portal applications. Data 

Specific Private erv1ce ores · '--,---,----,--'will be integrated at the application layer using an integratorend0r ion, or at the web interface level using the web portal framework. Line items from the Service Cores 
can e generated and merged with those from other sources for a final billing invoice for research projects. 
Core Scientists and research staff will be able to login to the portal and view data as soon as the analysis is 
complete. 

The internal web site functions as the information hub for Core Scientists and staff to identify available 
resources within the CNPRC. However, the web pages managed using the_.__-,--_ __. n ent mana Specific Private
system now only provide static information. The IT team will develop web applications to provide dyna end0r 

�---� 

or automated business services online, such as telephone number searches, visitor approval forms, and forms 
for travel requests. This will save paper and improve business efficiency, enabling service groups to function 
more efficiently. 

The external website for the CNPRC is also undergoing redesign and enhancement. IT staff are assisting the 
Public Information Officer on the server and technical aspects of the site. Applications that provide dynamic 
content and interactive services to external users will be developed to provide better information and online 
services to external researchers who wish to explore the resources and services available. 

In addition to resource management and data access, process automation and prompt communication 
significantly affect the efficiency and quality of services. The IT team will develop applications on the portal 
framework to accept work orders online, distribute to corresponding service entities, record the status or 
outcome, and communicate to requesters. The goal is to enable the system to drive the process and 
communications after initiation by filling out online forms. Billing processes will be simplified as the work is 
tracked in the system. Line items along with up-to-date rates will be generated automatically. These lines items 
can be reviewed and entered into the UC Davis Kuali financial system. Core and Affiliate Scientists will be able 
to look up the status and examine the data from the investigator portal. Applications will be developed on the 
portal to integrate this process and communicate with other systems, such as the animal record system, LIMS, 
and the electronic mail server. Providing effective information tools and automation of business processes will 
improve services and ultimately support state-of-the-art research. 

Specific Aim 3. Aid in the training of the next generation of investigators with nonhuman primate 
expertise. 
Biomedical research has evolved to large-scale data production using high throughput technology. A new 
generation needs to be trained to understand and use advanced technology, which involves biomedical 
informatics tools and methodology. The IT team will hold user-training sessions for new investigators to 
familiarize themselves with the informatics system and computational tools · inue to w Excluded by
faculty to provide guidance for new investigators including graduate students an postdoctoral fellows iRequeSter 

bioinformatics analysis. 

Biomedical scientists and IT professionals often have difficulty understanding each other's respective 
terminologies. Training new investigators to understand informatics and computing aspects of biomedical 
research is important to be able to bring different cultures together and to work effectively with informaticians in 
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Exclude d by Requester 

their future career development. Both
...,__ 

___ __,....,...--_,---,-, the Project Manager, have a solid background
in both biological science and IT, and they can provide translation between biomedical science and computing. 

The CTSC Biomedical Informatics Program provides informatics training sessions and collaborates with the 
institutionally supported Health Informatics Graduate Group. This is a multidisciplinary group of approximately 
30 faculty members from the Schools of Medicine and Veterinary Medicine, the College of Engineering 
(including the Departments of Computer Science and Mechanical and Aerospace Engineering), and the Betty 
Irene Moore School of Nursing, which offers a research-focused Master's degree, intended primarily for 
students that already hold degrees in either healthcare or IT. The program offers a comprehensive online 
Certificate Program for working professionals as well as a PhD program. 

Specific Aim 4. Support nonhuman primate colony management and animal care. 
ARMS will be critical for the daily management of the colony, care of the animals, and conformation to 
standard protocols. The current animal record system at the CNPRC needs to be enhanced with a full-featured 
electronic health record function. After evaluating available solutions for animal records management, the 
CNPRC partnered with the Washington and Yerkes NPRCs to enhance ARMS. This will help to achieve the 
goal using limited funding. With joint sponsoring, ARMS has been enhanced with billing, mobile functions, and 
functions to manage Institutional Animal Care and Use Committee (IACUC) activities. The IT team collaborates 
closely with IT groups in the Washington and Yerkes NPRCs. Weekly, monthly, and ad hoc conferences, 
electronic mail, and teleconferences have been conducted to share ideas, best practices, and potential 
solutions. 

Steady progress has been made within the CNPRC. A prototype has been installed in ARMS and populated 
with CNPRC animal data on servers acquired by the CNPRC. The IT team is working with the end users to 
identify desirable functions and features for further enhancement of the application. The IT Project Manager is 
gathering requirements and analyzing workflow from the groups involved in colony management and animal 
care. A gap analysis has been performed, and detailed requirements for enhancement have been gathered 
from the Primate Services end users. Documents are shared among partners and with the �pecific Private Vendor 

Spe�ific P · e the contractor that developed ARMS, to enhance ARMS in order to ensure that it captures medical en or 
efficiently and facilitates daily animal care and communications. 

The custom-built pathology database has been used to record pathology data and generate pathology reports. 
The application needs to be enhanced to incorporate workflow. Web applications implementing pathology 
workflow will be developed on the portal framework and integrated with other animal records in order for users 
to access pathology findings along with other related information on individual animals. 

pecific Private 
Behavior data is collected using a mobile application ender and uploaded to an Access Database. The 
IT team will work with Behavior Management Services to import and synchronize the data every night with 

Spec
d
ific Private tral and where other animal records are stored. Data integration, in this case, occurs en or 

ata6ase eve . 
pecific Private 

To provide easy access to data, web applications will be developed on a ender to present data from 
different sources to the users based on their roles. These functions inc u e anima breeding, behavioral 
observations, enrichment, pathology records, work orders, facility management, grants and contracts 
management, billing, personnel training, and security monitoring. Well-formatted reports will be developed on 
the SAP Business Objects platform for regulatory and other needs that do not require real-time data. End users 
will be able to revise and generate their own reports on this platform without the assistance of an IT 
programmer. 

Streamlined access to all data about an animal at the same time is critical in many situations. Veterinarians 
need to view an animal's laboratory data, pathology report, and past treatment history together to evaluate 
health and develop treatment plans. An investigator should be able to see all project-related data from the 
animal's record, medical history, Service Core analyses, billing, genomic sequences, and related data from the 
public domain with minimal effort. Integrating data from different sources can be achieved at the web interface 
layer on the web portal platform (Figure 4). This allows the subsystems, such as an animal record system and 
the LIMS, to work independently. 
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Similarly, integration of processes is critical for the efficiency and quality of colony management, animal care, 
w II as r ·1y routines involve multiple groups in Primate Services. Web applications will be 

s�����c Private the
.__ 

_____ _.to track requests, triage requests to different groups through the corresponding
�---�ions such as ARMS and LIMS, trigger notifications and alerts, and generate line items for billing 

purposes. Electronic mail communications will be triggered through the system via event handling. Users can 
check on the status of a request or process on the web pages and communicate changes to the performing 
services and groups. 

Overall, the IT team will continue to work closely with end users and colleagues at other NPRCs to implement 
solutions to support the daily operations and research at the CNPRC. The main focus is on data, process, and 
research support. Data activities include data capture, integration, management, presentation and reporting, 
sharing, and analysis. Process will be automated by modeling the real-world workflows, and communications 
through the process will be facilitated by the software system. Efficient and adaptable research support is the 
ultimate goal. Progress will be reviewed with the management team and the Research Advisory Committee, 
and revisions addressing changing needs will be implemented. The goals in the next five-year period are to 
provide users with an effective information system, excellent services, and robust biomedical informatics 
support for research projects. Progress and milestones will be reviewed with the senior management team and 
the Research Advisory Committee regularly. Specific decisions will be made based on changing priorities, 
progress, hurdles, resources, and technology available. 
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ADMINISTRATIVE SERVICES: FACILITIES IMPROVEMENT 

BIBLIOGRAPHY AND REFERENCES CITED 

Not applicable 
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ADMINISTRATIVE SERVICES: INFORMATION TECHNOLOGY SERVICES 

RESOURCE SHARING PLAN 

A detailed Resource Sharing Plan is included in the Overall component of this application. 

Resource Sharing Plans Page 443 
Obtained by Rise for Animals. 

Uploaded to Animal Research Laboratory Overview (ARLO) on 09/19/2020



Contact PD/Pl: Lewin, Harris, A Admin-Core-005 (282) 

APPLICATION FOR FEDERAL ASSISTANCE 

SF 424 (R&R) 

5. APPLICANT INFORMATION

Legal Name*: 

Department: 

Division: 

Street1 *: 

Street2: 

City•: 

County: 

State*: 

Province: 

Country*: 

ZIP/ Postal Code*: 

Regents of the University of California 

Sponsored Programs 

Office of Research 

1850 Research Park Drive 

Suite 300 

Davis 

CA: California 

USA: UNITED ST A TES 

956186153 

Person to be contacted on matters involving this application 

Prefix: First Name•: Middle Name: 

Mrs. Alyssa 

Position/Title: 

Street1 •: 

Street2: 

City*: 

County: 

State•: 

Province: 

Country*: 

ZIP/ Postal Code*: 

Contracts and Grants Analyst 

1850 Research Park Drive 

Suite 300 

Davis 

CA: California 

USA: UNITED STATES 

956186[53 

Phone Number*: 530-754-7827 Fax Number: 530-754-7879 

7. TYPE OF APPLICANT*

Other (Specify): 

0MB Number: 4040-0001 

Expiration Date: 06/30/2016 

Organizational DUNS*: 04 71200840000 

Last Name*: Suffix: 

Bunn 

Email: aabunn@ucdavis.edu 

H: Public/State Controlled Institution of Higher Education 

Small Business Organization Type 0 Women Owned 0 Socially and Economically Disadvantaged 

11. DESCRIPTIVE TITLE OF APPLICANT'S PROJECT*
Facilities Improvement

12. PROPOSED PROJECT

Start Date·

05/01/2015

Tracking Number: GRANT117037 42 

Ending Date• 

04/30/2020 

Funding Opportunity Number: PAR-14-226 . Received Date: 07/15/2014 
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0MB Number: 4040·0010 

Expiration Date: 06/3012016 

Project/Performance Site Location(s) 

Project/Performance Site Primary Location 

Organization Name: 

Duns Number: 

Street1 •: 

Street2: 

City•: 

County: 

State•: 

Province: 

Country*: 

Zip / Postal Code*: 

University of California Davis 

0471200840000 

One Shields Ave 

Davis 

CA: California 

USA: UNITED STATES 

956165270 

Project/Performance Site Congressional District*: 

File Name 

Additional Location(s) 

Tracking Number: GRANT117037 42 

0 I am submitting an application as an individual, and not on behalf of 

a company, state, local or tribal government, academia, or other type of 

organization. 

CA-003 
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RESEARCH & RELATED Other Project Information 

1. Are Human Subjects Involved?* o Yes e No 

1.a. If YES to Human Subjects 

Is the Project Exempt from Federal regulations? 0 Yes 0 No 

If YES, check appropriate exemption number: - 1 - 2 - 3 _4 - 5 - 6

If NO, is the IRB review Pending? o Yes 0 No 

IRB Approval Date: 

Human Subject Assurance Number 

2. Are Vertebrate Animals Used?* O Yes e No 

2.a. If YES to Vertebrate Animals 

Is the IACUC review Pending? O Yes 0 No 

IACUC Approval Date: 

Animal Welfare Assurance Number 

3. Is proprietary/privileged information included in the application?* • Yes 0 No 

4.a. Does this project have an actual or potential impact - positive or negative - on the environment?* 0 Yes 

4.b. If yes, please explain:

4.c. If this project has an actual or potential impact on the environment, has an exemption been authorized or an O Yes

environmental assessment (EA) or environmental impact statement (EIS} been performed? 

4.d. If yes, please explain:

5. Is the research performance site designated, or eligible to be designated, as a historic place?* O Yes 

5.a. If yes, please explain:

6. Does this project involve activities outside the United States or partnership with international o Yes

collaborators?*

6.a. If yes, identify countries:

6.b. Optional Explanation:

Filename 

7. Project Summary/Abstract* FIAbstract. pdf 

8. Project Narrative*

9. Bibliography & References Cited Fl_BibliographyReferencesCited.pdf

10.Facilities & Other Resources FIFacilitiesandOtherResources.pdf 

11.Equipment FIEquipment.pdf 
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ADMINISTRATIVE SERVICES: FACILITIES IMPROVEMENT 

ABSTRACT 

Facilities Improvement includes overall infrastructure improvements that support the research enterprise. 
These funds are used to upgrade the facility and to replace obsolete equipment to ensure sustainability and the 
overall mission of the California National Primate Research Center (CNPRC). Facilities Improvement funds are 
permitted up to a maximum of $600,000 annually per the funding opportunity announcement (FOA). The 
proposed use of these funds include addressing facility and equipment needs integral to colony management 
(e.g., replacement of cages, cage repairs), to replace outdated or nonfunctional equipment necessary to provide 
uninterrupted services to NIH-funded investigators in Primate Services and Service Cores (e.g., anesthesia 
machines, cryostat, centrifuges), and to improve Information Technology systems such as those critical to 
maintain the colony database. The Specific Aims for Facilities Improvement include: (1) Identify and prioritize 
requests for the improvement and modernization of the CNPRC, and (2) Ensure timely implementation of 
approved facilities improvement requests. The CNPRC Research Advisory Committee continuously evaluates 
and assesses needs to ensure optimal operation of the CNPRC. The Research Advisory Committee regularly 
identifies the most pressing needs, develops a foundation for proposed improvements, and provides a 
proactive approach to ensure that standards of excellence are maintained. The CNPRC interacts with UC 
Davis campus administration for the timely resolution of infrastructure and equipment needs based on best 
practices through standing committees with key UC Davis administrative personnel, and by expeditious 
integration of campus facilities staff with on-site CNPRC staff. 
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ADMINISTRATIVE SERVICES: FACILITIES IMPROVEMENT 

FACILITIES AND OTHER RESOURCES 

Laboratories: Not applicable 

Clinical: Not applicable 

Animal: Not applicable 

Computer: Not applicable 

Office: Not applicable 

Other: The CNPRC provides the optimal environment for studies with nonhuman primates based on the 
facilities and support services available. The maintenance shop is central to the animal areas and includes 
shop equipment and supplies needed to maintain facilities, repair caging, and provide investigator support. 
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ADMINISTRATIVE SERVICES: FACILITIES IMPROVEMENT 

EQUIPMENT 

A machine shop is located on-site and includes standard equipment items such as welders, plasma cutter, 
table saw, lathe, drill press, and band saws. 
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0MB Number: 4040·0001 

Expiration Date: 06/3012016 

RESEARCH & RELATED Senior/Key Person Profile (Expanded) 

I 
Excluded by Requester 

Tracking Number: GRANT117037 42 

PROFILE• Proiect Director/Princioal lnvestiaator 
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Expiration Date: 06/30/20t 6 

RESEARCH & RELATED BUDGET - SECTION A & B, BUDGET PERIOD 1 

ORGANIZATIONAL DUNS*: 0471200840000 
Budget Type*: • Project O Subaward/Consortium 
Enter name of Organization: Regents of the University of California 

Start Date*: 05-01-2015 End Date*: 04-30-2016 Budget Period: 1 

A. Senior/Key Person

Prefix First Name•

1.
!eluded by Requester 

Middle 
Name 

Last Name* Suffix Project Role* Base 
Salary($) 

Assoc Director Institutional 
for Admin and Base Salary 

......................... ........................... .. .......................... ...................................... .............. -9.P.�r.�t!?�.s .. ........... ....................... .
Total Funds Requested for all Senior Key Persons in the attached file 

Additional Senior Key Persons: File Name: 

Calendar Academic Summer Requested Fringe Funds Requested($)* r=r�·�·· ..... M:·�··... �·••ry�

$

:

. Benef;
:

.(i

)

�o ..........................................

0

.

00 

Total Senior/Key Person 0.00 

B. Other Personnel

Number of Project Role*
Personnel*

Calendar Months Academic Months Summer Months Requested Salary ($)* Fringe Benefits* Funds Requested ($)* 

Post Doctoral Associates 
Graduate Students 

.............................. u..�.��.�w��.�.�t.�.��.��.�0.�� ......................... ...................................... ...................................... ...................................... .................................................. .............................................. ................................................. . 
Secretarial/Clerical 

0 Total Number Other Personnel 

RESEARCH & RELATED Budget {A-B} (Funds Requested) 

Tracking Number: GRANT117037 42 

Total Other Personnel 

Total Salary, Wages and Fringe Benefits (A+B)
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RESEARCH & RELATED BUDGET - SECTION C, D, & E, BUDGET PERIOD 1 

ORGANIZATIONAL DUNS*: 0471200840000 

Budget Type*: • Project O Subaward/Consortium 

Enter name of Organization: Regents of the University of California 

Start Date*: 05-01-2015 End Date*: 04-30-2016 

C. Equipment Description

List items and dollar amount for each item exceeding $5,000 

Equipment Item 

1. Windows Domain Controller (2@$5, 117)

2. X-Ray Repository and Database

3. File Server

4. Motorized Wheelbarrows (2@$5,568)

5. Cage Replacement (10@$12,445)

6. Mule Vehicle Replacement

7. Dental System (2@$12,950)

8. Dental X-Ray

9. MacroView D Mobile Digital Imaging System

10. Rainin Liquidator 96 

11. lsotemp Freezer

12. MagNA Pure LC 2.0

13. GE PACS System for PET/CT

14. Metamorph Microscope Control Software

15. Leica RM2255 Microtome

16. Olympus Silicone Oil Immersion Objective Lenses: 40x and 60x 

17. Sutter Instruments Lambda VF-5 Tunable Filter Changer

Total funds requested for all equipment listed in the attached file 

Additional Equipment: File Name: 

D. Travel

1. Domestic Travel Costs ( Incl. Canada, Mexico, and U.S. Possessions)

2. Foreign Travel Costs

E. Participant/Trainee Support Costs

1. Tuition/Fees/Health Insurance

2. Stipends

3. Travel

4. Subsistence

5. Other:

Budget Period: 1 

Total Equipment 

Total Travel Cost 

Funds Requested ($)* 

10,234.00 

11,967.00 

8,492.00 

11,136.00 

124,450.00 

12,930.00 

25,900.00 

44,033.00 

48,600.00 

14,575.00 

5,928.00 

33,210.00 

49,086.00 

12,865.00 

24,507.00 

24,701.00 

15,012.00 

0.00 

477,626.00 

Funds Requested ($)* 

0.00 

0.00 

0.00 

Funds Requested ($)* 

0.00 

0.00 

0.00 

0.00 

0 Number of Participants/Trainees Total Participant Trainee Support Costs 0.00 

RESEARCH & RELATED Budget {C-E} {Funds Requested) 
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RESEARCH & RELATED BUDGET- SECTIONS F-K, BUDGET PERIOD 1 

ORGANIZATIONAL DUNS*: 0471200840000 

Budget Type*: • Project O Subaward/Consortium 

Enter name of Organization: Regents of the University of California 

Start Date*: 05-01-2015 End Date*: 04-30-2016 Budget Period: 1 

F. Other Direct Costs Funds Requested($)* 

1. Materials and Supplies 0.00 

2. Publication Costs 0.00 

3. Consultant Services 0.00 

4. ADP/Computer Services 0.00 

5. Subawards/Consortium/Contractual Costs 0.00 

6. Equipment or Facility Rental/User Fees 0.00 

7. Alterations and Renovations 121,800.00 

Total Other Direct Costs 121,800.00 

G. Direct Costs Funds Requested ($)* 

H. Indirect Costs

Indirect Cost Type 

1. MTDC Primate Center Rate

Cognizant Federal Agency 

(Agency Name, POC Name, and POC Phone Number) 

I. Total Direct and Indirect Costs

Total Direct Costs (A thru F) 599,426.00 

Indirect Cost Rate (%) Indirect Cost Base ($) Funds Requested ($)* 

22. 7 0.00 0.00 
----------< 

Total Indirect Costs 0.00 

DHHS, ERNEST WILLARD, (415) 437-7820 

Total Direct and Indirect Institutional Costs (G + H) 

Funds Requested ($)* 

599,426.00 

Funds Requested ($)"I 

0.00 

K. Budget Justification* File Name: FIBudgetJustification.pdf 

(Only attach one file.) 

RESEARCH & RELATED Budget {F-K} (Funds Requested) 
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RESEARCH & RELATED BUDGET - SECTION A & B, BUDGET PERIOD 2 

ORGANIZATIONAL DUNS*: 0471200840000 

Budget Type*: • Project O Subaward/Consortium 

Enter name of Organization: Regents of the University of California 

A. Senior/Key Person

Prefix First Name• Middle 

Name 

Start Date*: 05-01-2016 

Last Name* Suffix Project Role* 

End Date*: 04-30-2017 Budget Period: 2 

Base Calendar Academic Summer Requested Fringe Funds Requested ($)* 

Salary ($) Months Months Months Salary ($)* Benefits ($)* 

.L r''"': by :•q"esw .... ························· .................. L 
j�;�;;:���' �:��,:: ... r

ORT

J. O o ........ O o·············· O = ................ o 
00 

o 
00 

Total Funds Requested for all Senior Key Persons in the attached file 

Additional Senior Key Persons: 

B. Other Personnel

Number of Project Role*

Personnel*

Post Doctoral Associates 

Graduate Students 

File Name: Total Senior/Key Person 0.00 

Calendar Months Academic Months Summer Months Requested Salary ($)* Fringe Benefits* Funds Requested ($)* 

.............................. u..�.��.�w��.�.�t.�.��.��.�0.��························· ...................................... ...................................... ...................................... .................................................. .............................................. ................................................. . 
Secretarial/Clerical 

0 Total Number Other Personnel 

RESEARCH & RELATED Budget {A-B} (Funds Requested) 

Tracking Number: GRANT117037 42 

Total Other Personnel 

Total Salary, Wages and Fringe Benefits (A+B) 
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0.00 

0.00 
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Contact PD/Pl: Lewin, Harris, A Admin-Core-005 (282) 

RESEARCH & RELATED BUDGET - SECTION C, D, & E, BUDGET PERIOD 2 

ORGANIZATIONAL DUNS*: 0471200840000 

Budget Type*: • Project O Subaward/Consortium 

Enter name of Organization: Regents of the University of California 

Start Date*: 05-01-2016 End Date*: 04-30-2017 

C. Equipment Description

List items and dollar amount for each item exceeding $5,000 

Equipment Item 

1 . IT Rack Replacement 

2. Motorized Wheelbarrows (4@$5,568}

3. Cage Replacement (10@$12,445)

4. Replacement Steam Cleaners for Outdoors

5. Manufactured Tent Tarps for Corrals (3) 

6. Electrocautery (2@$6, 151) 

7. Tobii TX300 Eye Tracker

8. Real-time PCR Thermocycler

9. Luminex Reader

10. Leica CM1950 Cryostat

11. Prior Proscan Ill Microscope Stage Controller

Total funds requested for all equipment listed in the attached file 

Additional Equipment: File Name: 

D. Travel

1. Domestic Travel Costs ( Incl. Canada, Mexico, and U.S. Possessions)

2. Foreign Travel Costs

E. Participant/Trainee Support Costs

1. Tuition/Fees/Health Insurance

2. Stipends

3. Travel

4. Subsistence

5. Other:

Budget Period: 2 

Total Equipment 

Total Travel Cost 

Funds Requested ($)* 

12,539.00 

22,272.00 

124,450.00 

12,617.00 

81,504.00 

12,302.00 

56,938.00 

21,384.00 

68,908.00 

53,204.00 

11,848.00 

0.00 

477,966.00 

Funds Requested ($)* 

0.00 

0.00 

0.00 

Funds Requested ($)* 

0.00 

0.00 

0.00 

0.00 

0 Number of Participants/Trainees Total Participant Trainee Support Costs 0.00 

RESEARCH & RELATED Budget {C-E} {Funds Requested) 

Tracking Number: GRANT11703742 
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Contact PD/Pl: Lewin, Harris, A Admin-Core-005 (282) 

RESEARCH & RELATED BUDGET- SECTIONS F-K, BUDGET PERIOD 2 

ORGANIZATIONAL DUNS*: 0471200840000 

Budget Type*: • Project O Subaward/Consortium 

Enter name of Organization: Regents of the University of California 

Start Date*: 05-01-2016 End Date*: 04-30-2017 Budget Period: 2 

F. Other Direct Costs Funds Requested($)* 

1. Materials and Supplies 0.00 

2. Publication Costs 0.00 

3. Consultant Services 0.00 

4. ADP/Computer Services 0.00 

5. Subawards/Consortium/Contractual Costs 0.00 

6. Equipment or Facility Rental/User Fees 0.00 

7. Alterations and Renovations 121,800.00 

Total Other Direct Costs 121,800.00 

G. Direct Costs Funds Requested ($)* 

H. Indirect Costs

Indirect Cost Type 

1. MTDC Primate Center Rate

Cognizant Federal Agency 

(Agency Name, POC Name, and POC Phone Number) 

I. Total Direct and Indirect Costs

Total Direct Costs (A thru F) 599,766.00 

Indirect Cost Rate (%) Indirect Cost Base ($) Funds Requested ($)* 

22. 7 0.00 0.00 
----------< 

Total Indirect Costs 0.00 

DHHS, ERNEST WILLARD, (415) 437-7820 

Total Direct and Indirect Institutional Costs (G + H) 

Funds Requested ($)* 

599,766.00 

Funds Requested ($)"I 

0.00 

K. Budget Justification* File Name: FIBudgetJustification.pdf 

(Only attach one file.) 

RESEARCH & RELATED Budget {F-K} (Funds Requested) 

Tracking Number: GRANT11703742 
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Contact PD/Pl: Lewin, Harris, A Admin-Core-005 (282) 0MB Number: 4040-0001 

Expiration Date: 06/30/20t 6 

RESEARCH & RELATED BUDGET - SECTION A & B, BUDGET PERIOD 3 

ORGANIZATIONAL DUNS*: 0471200840000 
Budget Type*: • Project O Subaward/Consortium 
Enter name of Organization: Regents of the University of California 

A. Senior/Key Person

Prefix First Name• Middle 
Name 

1. rcluded by Requester

Start Date*: 05-01-2017 

Last Name* Suffix Project Role* 

Assoc Director 

for Admin and 
......................... ........................... .. .......................... ...................................... .............. -9.P.�r.�t!?�.s ..
Total Funds Requested for all Senior Key Persons in the attached file 

Additional Senior Key Persons: File Name: 

End Date*: 04-30-2018 Budget Period: 3 

Base 
Salary($) 
nstitutional 

ease Salary 

Calendar Academic Summer Requested Fringe Funds Requested ($)* 

._____ _. 

Months Months Months Salary ($)* Benefits ($)* □ 00 00 .... o: ........... 0 00 000 

Total Senior/Key Person 0.00 

B. Other Personnel

Number of Project Role*
Personnel*

Calendar Months Academic Months Summer Months Requested Salary ($)* Fringe Benefits* Funds Requested ($)* 

Post Doctoral Associates 
Graduate Students 

.............................. u..�.��.�w��.�.�t.�.��.��.�0.�� ......................... ...................................... ...................................... ...................................... .................................................. .............................................. ................................................. . 
Secretarial/Clerical 

0 Total Number Other Personnel 

RESEARCH & RELATED Budget {A-B} (Funds Requested) 

Tracking Number: GRANT117037 42 

Total Other Personnel 

Total Salary, Wages and Fringe Benefits (A+B) 

Page 457 

0.00 

0.00 

Funding Opportunity Number: PAR-14-226. Received Date: 2014-07-15T19:19:27.000-04:00 

Obtained by Rise for Animals. 
Uploaded to Animal Research Laboratory Overview (ARLO) on 09/19/2020



Contact PD/Pl: Lewin, Harris, A Admin-Core-005 (282) 

RESEARCH & RELATED BUDGET - SECTION C, D, & E, BUDGET PERIOD 3 

ORGANIZATIONAL DUNS*: 0471200840000 

Budget Type*: • Project O Subaward/Consortium 

Enter name of Organization: Regents of the University of California 

Start Date*: 05-01-2017 End Date*: 04-30-2018 

C. Equipment Description

List items and dollar amount for each item exceeding $5,000 

Equipment Item 

1. Production Printer Replacement

2. Motorized Wheelbarrows (4@$5,568}

3. Cage Replacement/Repair (10@$12,445)

4. Mule Vehicle Replacement

5. Manufactured Tent Tarps for Corrals (3)

6. Anesthesia Machine: GE Aespire 7900 with Cardiocap/5 (2@$40,293}

7. Bronchoscope

8. Olympus BX46 Microscope/camera with Cellsense Software

9. Nor-Lake Incubator

10. Tabletop Centrifuge-Sorvall Legend Series

11. Tecan Sunrise Microplate Reader

12. Tissue Homogenizer

Total funds requested for all equipment listed in the attached file 

Additional Equipment: File Name: 

D. Travel

1. Domestic Travel Costs ( Incl. Canada, Mexico, and U.S. Possessions)

2. Foreign Travel Costs

E. Participant/Trainee Support Costs

1. Tuition/Fees/Health Insurance

2. Stipends

3. Travel

4. Subsistence

5. Other:

Budget Period: 3 

Total Equipment 

Total Travel Cost 

Funds Requested ($)* 

7,721.00 

22,272.00 

124,450.00 

12,930.00 

81,504.00 

80,586.00 

109,259.00 

36,598.00 

5,243.00 

10,658.00 

7,955.00 

17,010.00 

0.00 

516,186.00 

Funds Requested ($)* 

0.00 

0.00 

0.00 

Funds Requested ($)* 

0.00 

0.00 

0.00 

0.00 

O Number of Participants/Trainees Total Participant Trainee Support Costs 0.00 

RESEARCH & RELATED Budget {C-E} (Funds Requested) 

Tracking Number: GRANT11703742 
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Contact PD/Pl: Lewin, Harris, A Admin-Core-005 (282) 

RESEARCH & RELATED BUDGET- SECTIONS F-K, BUDGET PERIOD 3 

ORGANIZATIONAL DUNS*: 0471200840000 

Budget Type*: • Project O Subaward/Consortium 

Enter name of Organization: Regents of the University of California 

Start Date*: 05-01-2017 End Date*: 04-30-2018 Budget Period: 3 

F. Other Direct Costs Funds Requested($)* 

1. Materials and Supplies 0.00 

2. Publication Costs 0.00 

3. Consultant Services 0.00 

4. ADP/Computer Services 0.00 

5. Subawards/Consortium/Contractual Costs 0.00 

6. Equipment or Facility Rental/User Fees 0.00 

7. Alterations and Renovations 81,200.00 

Total Other Direct Costs 81,200.00 

G. Direct Costs Funds Requested ($)* 

H. Indirect Costs

Indirect Cost Type 

1. MTDC Primate Center Rate

Cognizant Federal Agency 

(Agency Name, POC Name, and POC Phone Number) 

I. Total Direct and Indirect Costs

Total Direct Costs (A thru F) 597,386.00 

Indirect Cost Rate (%) Indirect Cost Base ($) Funds Requested ($)* 

22. 7 0.00 0.00 
----------< 

Total Indirect Costs 0.00 

DHHS, ERNEST WILLARD, (415) 437-7820 

Total Direct and Indirect Institutional Costs (G + H) 

Funds Requested ($)* 

597,386.00 

Funds Requested ($)"I 

0.00 

K. Budget Justification* File Name: FIBudgetJustification.pdf 

(Only attach one file.) 

RESEARCH & RELATED Budget {F-K} (Funds Requested) 

Tracking Number: GRANT11703742 
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Contact PD/Pl: Lewin, Harris, A Admin-Core-005 (282) 0MB Number: 4040-0001 

Expiration Date: 06/30/20t 6 

RESEARCH & RELATED BUDGET - SECTION A & B, BUDGET PERIOD 4 

ORGANIZATIONAL DUNS*: 0471200840000 

Budget Type*: • Project O Subaward/Consortium 

Enter name of Organization: Regents of the University of California 

Start Date*: 05-01-2018 End Date*: 04-30-2019 Budget Period: 4 

A. Senior/Key Person

Prefix First Name• Middle Last Name* Suffix Project Role* Base Calendar Academic Summer Requested Fringe Funds Requested ($)* 

L
IExcl,ded � Req,eslff 

Nam

e I j�;�;;:�;�, .... �_r_,!_;_i?_1:_�_)....,

J::J

�

n

�•· ..... 

M:·�··... �·••1y�

$

:. Benef;:.(i

)

�o .......................................... 

0

.

00 

Total Funds Requested for all Senior Key Persons in the attached file 

Additional Senior Key Persons: 

B. Other Personnel

Number of Project Role*

Personnel*

Post Doctoral Associates 

Graduate Students 

File Name: Total Senior/Key Person 0.00 

Calendar Months Academic Months Summer Months Requested Salary ($)* Fringe Benefits* Funds Requested ($)* 

.............................. u..�.��.�w��.�.�t.�.��.��.�0.��························· ...................................... ...................................... ...................................... .................................................. .............................................. ................................................. . 
Secretarial/Clerical 

0 Total Number Other Personnel 

RESEARCH & RELATED Budget {A-B} (Funds Requested) 

Tracking Number: GRANT117037 42 

Total Other Personnel 

Total Salary, Wages and Fringe Benefits (A+B) 
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Contact PD/Pl: Lewin, Harris, A Admin-Core-005 (282) 

RESEARCH & RELATED BUDGET - SECTION C, D, & E, BUDGET PERIOD 4 

ORGANIZATIONAL DUNS*: 0471200840000 

Budget Type*: • Project O Subaward/Consortium 

Enter name of Organization: Regents of the University of California 

Start Date*: 05-01-2018 End Date*: 04-30-2019 

C. Equipment Description

List items and dollar amount for each item exceeding $5,000 

Equipment Item 

1 . Firewall Server 

2. Backup System Components

3. Motorized Wheelbarrows (3@$5,568)

4. Cage Replacement (10@$12,445)

5. Manufactured Tent Tarps for Corrals (3)

6. Radiographic Table

7. Anesthesia Machine: GE Aespire 7900 with Cardiocap/5

8. X-Ray Machine TRUDA eSeries 1717G radiology unit

9. Surgical drill: (2) Anspach Sythes small battery drive

10. Sorvall Legend XTR Refrigerated Centrifuge with Rotor

11. Liquid Scintillator Counter

Total funds requested for all equipment listed in the attached file 

Additional Equipment: File Name: 

D. Travel

1. Domestic Travel Costs ( Incl. Canada, Mexico, and U.S. Possessions)

2. Foreign Travel Costs

E. Participant/Trainee Support Costs

1. Tuition/Fees/Health Insurance

2. Stipends

3. Travel

4. Subsistence

5. Other:

Budget Period: 4 

Total Equipment 

Total Travel Cost 

Funds Requested ($)* 

13,270.00 

21,574.00 

16,704.00 

124,450.00 

81,504.00 

17,280.00 

40,293.00 

62,575.00 

55,016.00 

11,215.00 

33,463.00 

0.00 

477,344.00 

Funds Requested ($)* 

0.00 

0.00 

0.00 

Funds Requested ($)* 

0.00 

0.00 

0.00 

0.00 

0 Number of Participants/Trainees Total Participant Trainee Support Costs 0.00 

RESEARCH & RELATED Budget {C-E} {Funds Requested) 

Tracking Number: GRANT11703742 
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Contact PD/Pl: Lewin, Harris, A Admin-Core-005 (282) 

RESEARCH & RELATED BUDGET- SECTIONS F-K, BUDGET PERIOD 4 

ORGANIZATIONAL DUNS*: 0471200840000 

Budget Type*: • Project O Subaward/Consortium 

Enter name of Organization: Regents of the University of California 

Start Date*: 05-01-2018 End Date*: 04-30-2019 Budget Period: 4 

F. Other Direct Costs Funds Requested($)* 

1. Materials and Supplies 0.00 

2. Publication Costs 0.00 

3. Consultant Services 0.00 

4. ADP/Computer Services 0.00 

5. Subawards/Consortium/Contractual Costs 0.00 

6. Equipment or Facility Rental/User Fees 0.00 

7. Alterations and Renovations 121,800.00 

Total Other Direct Costs 121,800.00 

G. Direct Costs Funds Requested ($)* 

H. Indirect Costs

Indirect Cost Type 

1. MTDC Primate Center Rate

Cognizant Federal Agency 

(Agency Name, POC Name, and POC Phone Number) 

I. Total Direct and Indirect Costs

Total Direct Costs (A thru F) 599,144.00 

Indirect Cost Rate (%) Indirect Cost Base ($) Funds Requested ($)* 

22. 7 0.00 0.00 
----------< 

Total Indirect Costs 0.00 

DHHS, ERNEST WILLARD, (415) 437-7820 

Total Direct and Indirect Institutional Costs (G + H) 

Funds Requested ($)* 

599,144.00 

Funds Requested ($)"I 

0.00 

K. Budget Justification* File Name: FIBudgetJustification.pdf 

(Only attach one file.) 

RESEARCH & RELATED Budget {F-K} (Funds Requested) 

Tracking Number: GRANT11703742 
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Contact PD/Pl: Lewin, Harris, A Admin-Core-005 (282) 0MB Number: 4040-0001 

Expiration Date: 06/30/20t 6 

RESEARCH & RELATED BUDGET - SECTION A & B, BUDGET PERIOD 5 

ORGANIZATIONAL DUNS*: 0471200840000 
Budget Type*: • Project O Subaward/Consortium 
Enter name of Organization: Regents of the University of California 

A. Senior/Key Person
Prefix First Name• Middle 

Name 

Start Date*: 05-01-2019 

Last Name* Suffix Project Role* 

1. 
L

cluded by Requester Assoc Director 

_ 
for Admin and 

..................................................... .. .......................... ...................................... .............. -9.P.�r.�t!?�.s ..
Total Funds Requested for all Senior Key Persons in the attached file 

Additional Senior Key Persons: File Name: 

End Date*: 04-30-2020 Budget Period: 5 

Calendar Academic Summer Requested 
Months Months Months Salary ($)* 

Fringe 
Benefits ($)* 

Funds Requested ($)* Base 
Salary($) 

Institutional 
Base Salary 

._____ _. 

□ 00 00 

.... 

o: ........... 
0

00 000 

Total Senior/Key Person 0.00 

B. Other Personnel
Number of Project Role*
Personnel*

Calendar Months Academic Months Summer Months Requested Salary ($)* Fringe Benefits* Funds Requested ($)* 

Post Doctoral Associates 
Graduate Students 

.............................. u..�.��.�w��.�.�t.�.��.��.�0.�� ......................... ...................................... ...................................... ...................................... .................................................. .............................................. ................................................. . 
Secretarial/Clerical 

0 Total Number Other Personnel 

RESEARCH & RELATED Budget {A-B} (Funds Requested) 

Tracking Number: GRANT117037 42 

Total Other Personnel 

Total Salary, Wages and Fringe Benefits (A+B)
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Contact PD/Pl: Lewin, Harris, A Admin-Core-005 (282) 

RESEARCH & RELATED BUDGET - SECTION C, D, & E, BUDGET PERIOD 5 

ORGANIZATIONAL DUNS*: 0471200840000 

Budget Type*: • Project O Subaward/Consortium 

Enter name of Organization: Regents of the University of California 

Start Date*: 05-01-2019 End Date*: 04-30-2020 

C. Equipment Description

List items and dollar amount for each item exceeding $5,000 

Equipment Item 

1. Motorized Wheelbarrows (3@$5,568)

2. Cage Replacement (10@$12,450)

3. Replacement Steam Cleaner for Outdoors

4. Manufactured Tent Tarps for Corrals (3)

5. Video Gastroscope

6. Wizard2 Gamma Counter

7. Chambers for Inhalation Exposure (2@47,358)

Total funds requested for all equipment listed in the attached file 

Additional Equipment: File Name: 

D. Travel

1. Domestic Travel Costs (Incl.Canada, Mexico, and U.S. Possessions)

2. Foreign Travel Costs

E. Participant/Trainee Support Costs

1. Tuition/Fees/Health Insurance

2. Stipends

3. Travel

4. Subsistence

5. Other:

Budget Period: 5 

Total Equipment 

Total Travel Cost 

Funds Requested ($)* 

16,704.00 

124,500.00 

12,617.00 

81,504.00 

103,273.00 

44,852.00 

94,716.00 

0.00 

478,166.00 

Funds Requested ($)* 

0.00 

0.00 

0.00 

Funds Requested ($)* 

0.00 

0.00 

0.00 

0.00 

0 Number of Participants/Trainees Total Participant Trainee Support Costs 0.00 

RESEARCH & RELATED Budget {C-E} {Funds Requested) 

Tracking Number: GRANT11703742 
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Contact PD/Pl: Lewin, Harris, A Admin-Core-005 (282) 

RESEARCH & RELATED BUDGET- SECTIONS F-K, BUDGET PERIOD 5 

ORGANIZATIONAL DUNS*: 0471200840000 

Budget Type*: • Project O Subaward/Consortium 

Enter name of Organization: Regents of the University of California 

Start Date*: 05-01-2019 End Date*: 04-30-2020 Budget Period: 5 

F. Other Direct Costs Funds Requested($)* 

1. Materials and Supplies 0.00 

2. Publication Costs 0.00 

3. Consultant Services 0.00 

4. ADP/Computer Services 0.00 

5. Subawards/Consortium/Contractual Costs 0.00 

6. Equipment or Facility Rental/User Fees 0.00 

7. Alterations and Renovations 121,800.00 

Total Other Direct Costs 121,800.00 

G. Direct Costs Funds Requested ($)* 

H. Indirect Costs

Indirect Cost Type 

1. MTDC Primate Center Rate

Cognizant Federal Agency 

(Agency Name, POC Name, and POC Phone Number) 

I. Total Direct and Indirect Costs

Total Direct Costs (A thru F) 599,966.00 

Indirect Cost Rate (%) Indirect Cost Base ($) Funds Requested ($)* 

22. 7 0.00 0.00 
----------< 

Total Indirect Costs 0.00 

DHHS, ERNEST WILLARD, (415) 437-7820 

Total Direct and Indirect Institutional Costs (G + H) 

Funds Requested ($)* 

599,966.00 

Funds Requested ($)"I 

0.00 

K. Budget Justification* File Name: FIBudgetJustification.pdf 

(Only attach one file.) 

RESEARCH & RELATED Budget {F-K} (Funds Requested) 

Tracking Number: GRANT11703742 
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Contact PD/Pl: Lewin, Harris, A Admin-Core-005 (282) 

ADMINISTRATIVE SERVICES: FACILITIES IMPROVEMENT 

BUDGET JUSTIFICATION 

PERSONNEL 
All effort for management of Facilities Improvement will be committed through Administration and Operations 
Services; therefore effort listed in this component for the Interim Associate Director for Administration and 
Operations does not fully demonstrate the level of commitment to these activities. 

Percent(%) FTE devoted to CNPRC base 

Personnel 

Excluded by Requester Interim Associate Director for Administration % Effort 

and O erations 

functions b source 

The Inter.Im Asso . Ad . . t t· d O t· S . Excluded by Requester 
. th L d xcMffir�������������m:1�n�1s�ra�1on an pera Ions erv1ce ,__ _____ _.. IS e ea 

!Excluded by component...._ ____ � ,. ______ __.erved as Vice Chancellor for Administration for UC 
Requester - -

�-��� 
rom 2003-2010, and served in other leadership positions in the Office of Administration since 1992. 

Notably, he served as Executive Director of Facilities and Land Management at UC Davis during which time he 
was res onsible for the maintenance of campus facilities, including oversight of the Animal Care Program as

Excluded by Davis lnst,tu Iona , 
· · 

instituted the Animal Care Leadership Team, 
RequeSter 

with the Institutional Animal Care and Use 'r-'rl�nm=-tlACUC) and campus researchers, the animal 
facility managers, as well as federal and accrediting agencies to ensure a supportive environment for research 
while meeting the regulatory requirements for the use of animals in research and teaching. 

EQUIPMENT 
See attached quotes by Year for all equipment noted below. Quotation totals may vary slightly from budgeted 

amounts due to anticipated university discounts and/or inflationary estimations. 

YEAR 1 (Year 54): TOTAL $599,426 
Equipment ($477,626) 

Information Technology Services 
Windows Domain Controller ($4,738 + tax $379 = $5,117 x 2 = $10,234) 
Domain controllers are servers used to respond to security authentication requests, such as login and checking 
permissions, within the server domains. Two current domain controllers are, or will be soon, out of warranty -
Apollo (2007) and Starbuck (2010). Dell typical 'end-of-life' warranty calls for a depreciation schedule of 5 
years. Each of the CNPRC current Domain Controllers exceed this age and are no longer under warranty and 
are subject to natural hardware failure. 

X-Ray Repository and Database ($11,330 + tax $637 = $11,967)
The CNPRC currently has two systems that house radiology data - Xray1 (purchased in 2007) and a desktop
workstation class 'server' that was a part of X-ray hardware purchased that is not enterprise-class. The 
systems have both passed the period of support and run a high risk of failure. The aging system (Xray1) needs 
to be replaced with a new system in order to migrate data and service as soon as possible. 

File Server ($7,933 + tax $559 = $8,492) 
This system is crucial for Information Technology staff projects, files, miscellaneous backup, and reference for 
internal data collaboration. The current system (purchased in 2009) is outside of warranty support because of 
end-of-life. The current disk utilization is over 70% of its capacity. 

Primate Services 
Colony Management and Research Services 

Motorized Wheelbarrows ($4,853 + shipping $352 + tax $363 = $5,568 x 2 = $11,136) 
The use of motorized wheelbarrows for cleaning and movement of soiled gravel has been assessed over the 
last 2 years on a trial basis through the UC Davis "Be Smart About Safety Program". The improvement for 
employees in terms of back safety has been notable, and the objective is to use motorized wheelbarrows for all 
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colony needs in the outdoor areas. Wheelbarrows will be provided to the North Colony to increase the number 
available for staff. 

Cage Replacement/Repair ($116,500 + tax $7,950 = $124,450) 
Funds are requested to purchase rolling rack nonhuman primate caging. The current need is for male extra
large (XL) cages that are required by USDA for animals that are over 15 kg. Currently many rhesus males 
housed indoors for breeding and projects are over 15 kg and require the XL caging. The request for 10 racks/4 
cages per rack will provide 40 new cages that can be used in all indoor areas and meet caging requirements. 

Mule Vehicle Replacement ($12,014 + tax $916 = $12,930) 
Mules are used throughout the animal colony to transport personnel, animals, feed, and supplies to outlying 
areas. Funds are requested to replace worn and aged equipment. This replacement will be used by the 
Primate Medicine crew for round-up support and for daily treatments required around the colony. 

Primate Medicine Services 
Dental System ($11,991 + tax $959 = $12,950 x 2 = $25,900} 
Funds are requested for the replacement of outdated equipment that cannot be serviced, does not meet the 
current clinical needs, and does not support clinical research programs evaluating new dental procedures to be 
used. The CNPRC dentistry program is an expanding area of interaction with the School of Veterinary 
Medicine Dentistry Service. The collaboration with the School of Veterinary Medicine has facilitated the 
expansion of the dentistry program to include endodontic and other advanced dental procedures that require 
replacement of outdated equipment. 

VetPro Dental X-Ray ($40,771 + tax $3,262 = $44,033) 
The current dental X-ray equipment is outdated and does not provide the quality of images necessary for the 
advanced clinical dental procedures that have been incorporated into the CNPRC dental program. The new 
unit is necessary to fully support the continued growth and advancement of Primate Medicine dentistry. 

Anatomic and Clinical Pathology Services 
MacroView D Mobile Digital Imaging System ($45,000 + tax $3,600 = $48,600} 
Upgrade of the current digital imaging system in a primary necropsy room is a high priority. Currently 
Pathology Services uses a Nikon D70 that is more than 10-years-old, and an antiquated camera stand and 
lighting to take photographs of tissues. Images have become an increasingly important part of a well
documented necropsy report and the camera equipment is used several times a week to document lesions. 
The current set up is outdated and difficult to use in order to produce consistent results. The new imaging 
system has been selected because it is easy to clean, easy to operate by many different users, and produces 
consistent, good quality images that can be uploaded into the Primate Pathology Image Database. 

Service Cores 

Endocrine Core 
Rainin Liquidator 96 ($13,496 + tax $1,079 = $14,575) 
These funds will provide for the replacement of outdated equipment purchased in 1988 that can no longer be 
serviced. 

lsotemp Freezer ($5,489 + tax $439 = $5,928} 
These funds will provide for the replacement of a freezer purchased in 1998 that can no longer be used 
because it is not reliable and can no longer be serviced. 

Immunology and Pathogen Detection Resources Core 
Mag NA Pure LC 2.0 (Nucleic Acid Purification System} ($30,750 + tax $2,460 = $33,210) 
The MagNA Pure LC 2.0 is used to process blood and tissue samples to extract and purify nucleic acids. The 
current, older generation instrument (M48) is no longer supported by the manufacturer thus is not covered by a 
service contract. All samples received for PCR (>3,000/year) are processed on this instrument. Manual 
methods are more labor intensive and have been documented to be less reproducible. 
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Multimodal Imaging Core 
GE PACS System for PET/CT ($46,384 + taxable items $2,702 = $49,086) 
The GE PET/CT was obtained through an NIH S1 O High-End Instrumentation Grant. A PACS system is 
required in order to back-up, organize, and store the images obtained from the system, as well as provide a 
means for investigators to query, access, and view their imaging data, and other data related to each study. 

Metamorph Microscope Control Software ($11,967 + tax $898 = $12,865) 
Currently, the Core has one research microscope that is used as a workhorse machine for virtually all client 
needs. It is 12-years-old and in recent years has had repairs for worn out parts. Repairs must be made through 
Olympus America in Pennsylvania, which generally takes about 1-2 months. Fortunately, the Olympus 
representative has had loaner parts but this is a finite resource as Olympus parts evolve for the newer model 
microscopes as parts for the older models disappear from inventory. Purchasing a copy of Metamorph 
software would allow use of a second virtually identical microscope as a backup system in the event of a repair 
on the first system. Without a backup microscope, clients could be without a workhorse microscope for the 
duration of the repairs. Currently, the second microscope runs with the aid of an outdated copy of Slidebook 
software that is not suited for general use by clients of the Core. Additionally, with this software, the second 
microscope could be made available during very busy periods when the first microscope is heavily used. 

Leica RM2255 Microtome ($22,509 + shipping $197 + tax $1,801 = $24,507) 
The Core currently has two Microm microtomes for cutting paraffin embedded tissue, one that is 22-years-old 
and the other is 18-years-old. Both have had significant repairs in the last few years and the service company 
has informed the Core that parts for both microtomes are very difficult to obtain. Some parts are only available 
from other microtomes that have been taken out of service - the parts are therefore used and also prone to 
failure. At least one of these microtomes must be replaced in the next year so that the Core can guarantee 
continuity of service. 

Olympus Silicone Oil Immersion Objective Lenses (40 x and 60x) ($22,978 + tax $1,723 = $24,701) 
The Core has two research microscopes that are heavily used for fluorescent microscopy with a set of either 
water (R.I. 1.33) or oil (R.I. 1.52) immersion lenses. However, most fluorescent microscopy is performed with 
specimens mounted in media with refractive indexes (R.I.) of 1.40-1.46. The R.I. mismatch between lens 
immersion fluid and specimen mounting medium creates unnecessary optical aberrations in the specimen that 
degrade the image. The silicone oil immersion objectives improve imaging by using immersion oil with an R.I. 
of 1.41. The result is a brighter image with improved resolution. 

Sutter Instruments Lambda VF-5 Tunable Filter Changer ($13,900 + tax $1,112 = $15,012) 
The Core has two research microscopes that are heavily used for fluorescent microscopy and each uses 
conventional filter cubes that consist of static filter combinations tuned for specific fluorochromes. Although 
they meet the general requirements for imaging a broad range of fluorochromes, they cannot be adjusted for 
special situations such as specimens that contain significant amounts of autofluorescence. The Sutter 
Instruments Lambda VF-5 system allows filter tuning in 1 nm increments over a very wide range of 
wavelengths for both excitation and emission. The bandwidth ranges from 12-16 nm, which allows very specific 
excitation and emission control. These filters would be very useful for isolating and reducing autofluorescence 
in a variety of specimens. Additionally, applications are being developed for hyperspectral imaging that will 
help to pinpoint the identity of fluorescent signals and discriminate fluorophore signals from autofluorescence. 

Alterations and Renovations ($121,800} 
Corn Crib Replacement (3 x $40,600 = $121,800) 
Funds are requested for corn cribs in order to replace aged units that are 2:30 years. In 2013, a prototype was 
constructed and evaluated that was shown to meet all the needs of the animals, and will allow for efficient 
cleaning and maintenance. The new caging will provide enhanced areas for the animals to move and 
explore. This will allow replacement of South Colony Row 100. 

VEAR 2 (Vear 55): TOTAL $599,766 
Equipment ($477,966} 
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Information Technology Services 
Rack Replacement ($11,601 + tax $938 = $12,539) 
Information Technology Services currently maintains servers on four Dell racks. Three of the server racks are 
beyond the warranty period, ranging from 7 to �11 years. The CNPRC has had a number of hardware failures 
on the power-module and network switch, with replacements on an immediate/as-needed basis. It has been 
calculated that one rack will need to be replaced every five years at a minimum, for proactive maintenance. 

Primate Services 
Colony Management and Research Services 
Motorized Wheelbarrows ($4,853 + shipping $352 + tax $363 = $5,568 x 4 = $22,272) 
See above. Four wheelbarrows will be added to the North Colony to increase the number available to staff. 

Cage Replacement/Repair (10 x $12,445=$124,450) 
See above. The request for 1 O racks/4 cages per rack will provide 40 new cages that can be used in all indoor 
areas and meet caging requirements. 

Replacement Steam Cleaner for Outdoor Areas ($11,391 + shipping $400 + tax $826 = $12,617) 
Funds are requested to purchase replacement steam pressure washers. The outdoor colony steam pressure 
washers are used to sanitize perch bars, A-frames, feed pads, play structures, and empty cages. They are 
typically used 5 days per week, and are rotated between cages. Replacement equipment is requested to 
maximize sanitation schedules. 

Manufactured Tent Tarps for Field Corrals ($24,500 + shipping $800 + tax $1,868 = $27,168 x 3 = $81,504) 
Funds are requested to purchase and install overhead canopies for the one-half acre field corrals. The 
proposed 60 ft. x 100 ft. shade structures provide protection from the rain, wind, and sun as well as a dry area 
for feeding. The tarps also provide protection for veterinary and technical staff during round-up procedures in 
the field corrals that are conducted throughout the year. Several of the existing canopies are �10 years and are 
worn from sun and weather exposure. 

Primate Medicine Services 
Electrocautery ($5,650 + shipping $45 + tax $456 = $6,151 x 2 = $12,302) 
The current electrocautery units are old and heavily used. They do not function consistently and may create 
unnecessary research variables for surgical procedures. New electrocautery units are required to support the 
heavy surgery schedule particularly in areas of complex neurosurgical and spinal procedures. 

Service Cores 
Behavior Research Services Core 

Tobii TX300 Eye Tracker ($52,720 + taxable items $4,218 = $56,938) 
Funds are requested to purchase the Tobii TX300 eye-tracking package of monitor, eye tracker, and software. 
Noninvasive eye tracking systems are commonly used in humans and are being rapidly adapted for nonhuman 
primate research. The Tobii system has recently been optimized for use specifically in the infant macaque 
model, with higher temporal resolution enabling more robust capture of primate eye movements with minimal 
restraint. The system includes a camera and microphone, and is compatible with The Observer software, a 
behavioral coding program, which allows for integrating eye tracking and behavioral data. This highly technical 
system has high precision and accuracy, robust eye tracking/high sampling rate, and compensation for large 
head movements. Eye tracking enables assessment of cognitive function, attention, and social/emotional 
responsiveness through detailed measurement of looking durations, frequencies, and patterns to various visual 
stimuli. It is used in human research focused on autism, schizophrenia, developmental disability, and aging. 

Immunology and Pathogen Detection Resources Core 
Real-Time PCR Thermocycler ($19,800 + tax 1,584 = $21,384) 
The Core has one newer-generation instrument and two older units for which the CNPRC has been informed 
service support will be discontinued. The older units use XP software therefore they cannot be run on the 
CNPRC network. The CNPRC recently purchased one newer-generation instrument (with 3 years' service) for 
less than the cost of a 2-year service contract on one existing machine. Multiple instruments and service 
contracts are necessary to meet the workload and turn-around time of clients. 
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Luminex Reader (BioPlex) ($63,804 + tax $5,104 = $68,908) 
This item is a Luminex reader for multiplex immunoassays (>5,000/year). Software on the current, 12-year-old 
system cannot run on Windows 7, which is required for network use. Thus, the CNPRC is no longer able to 
upload data generated by the reader to the network. Furthermore, this replacement is less costly than a service 
contract (or backup instrument), which is necessary to fulfill turn-around time requirements of clients. 

Multimodal Imaging Core 
Leica CM1950 Cryostat ($48,695 + shipping $614 + tax $3,895 = $53,204) 
The current cryostat in the Core is 12-years-old, has had a number of repairs in the last 2-3 years, and is 
deteriorating with age. It is the only cryostat at the CNPRC that is available for cutting tissue that is not 
experimentally infected with agents such as SIV. A replacement is needed to meet the demands in the Core. 

Prior Proscan Ill Microscope Stage Controller ($10,970 + tax $878 = $11,848) 
The Core has two research microscopes with computer-controlled stages that are used for moving microscope 
slides under the lens. There is no option for manually moving the slides on these two microscopes. The current 
stage controllers are 11-years-old and will become obsolete in the next 2-3 years. The software used to control 
the microscopes and stages is evolving and will no longer support the old controllers in the near future. The 
controllers need to be replaced before software updates prevent use of the stages. 

Alterations and Renovations ($121,800} 
Corn Crib Replacement (3 x $40,600 = $121,800) 
See above. These funds will allow for replacement of South Colony Row 200. 

YEAR 3 (Year 56): TOTAL $597,386 
Equipment ($516,186} 

Information Technology Services 

Production Printer Replacement ($6,950 + lease cost $232 + tax $539 = $7,721) 
The current production printer is 10-years-old and is the primary volume printer for Information Technology 
staff and bulk printing for billing reports, serves as backup for work order printing, and general black and white 
bulk printing for the Administration building as needed. Replacement for these printing needs is requested. 

Primate Services 
Colony Management and Research Services 
Motorized Wheelbarrows ($4,853 + $352 shipping + tax $363 = $5,568 x 4 = $22,272) 
See above. Four additional wheelbarrows will be provided to the North Colony to increase the number 
available for staff. 

Cage Replacement/Repair ($116,500 + tax $7,950 = $124,450) 
See above. Ten rolling racks will hold a total of 40 animals and provide caging for a single breeding room in 
either infectious or non-infectious housing. 

Mule Vehicle Replacement ($12,014 + tax $916 = $12,930) 
See above. Funds are requested for the replacement of an aging vehicle that will no longer be able to be 
maintained in good working order. 

Manufactured Tent Tarps for Field Corrals ($24,500 + shipping $800 + tax $1,868 = $27,168 x 3 = $81,504) 
See above. Several of the existing canopies are over 10-years-old and are worn from sun and weather 
exposure and in need of replacement. 

Primate Medicine Services 
Anesthesia Machine ($37,286 + tax 3,007 = $40,293 x 2 = $80,586) 
The current anesthesia units are heavily used in supporting both the clinical services as well as research 
needs in areas of experimental surgery, imaging procedures (e.g., microPET), and EMG recording. Some 
procedures are of extended duration resulting in extensive wear on the equipment. The case load dictates that 
the CNPRC have multiple machines available at all times therefore some of the anesthesia machines must be 

Budget Justification Page 470 
Obtained by Rise for Animals. 

Uploaded to Animal Research Laboratory Overview (ARLO) on 09/19/2020



Contact PD/Pl: Lewin, Harris, A Admin-Core-005 (282) 

replaced on a rotating schedule to ensure that there is routine access to up-to-date and properly functioning 
equipment. 

Bronchoscope ($101,166 + tax $8,093 = $109,259) 
The current equipment is old and has decreased functionality due to broken optic fibers and impaired 
manipulation. New units are necessary to maintain service capability both clinically and for pulmonary studies. 

Anatomic and Clinical Pathology Services 
Olympus BX46 Microscope/camera with Cellsense Software ($33,887 + tax $2,711 = $36,598) 
The pathology residents are currently using an old Olympus BH2 microscope without a camera. This system 
needs to be updated to provide a system compatible to that used by the pathology residents in the School of 
Veterinary Medicine, and to allow them to capture images from the microscope. The Cellsense software is 
required to operate the camera. 

Service Cores 

Endocrine Core 
Nor-Lake Incubator ($4,855 + tax $388 = $5,243) 
These funds provide for the replacement of a low temperature incubator purchased in 2002 that can no longer 
be serviced. 

Immunology and Pathogen Detection Resources Core 
Tabletop Centrifuge-Sorvall Legend Series ($9,869 + tax 789 = $10,658) 
This purchase is a planned replacement of older equipment. Buying new-generation equipment covered by 
warranty is more cost effective than maintaining service contracts on older equipment. 

Tecan Sunrise Microplate Reader for ELISAs ($7,955) 
The manufacturer will no longer support the current unit due to age. The cost of a service contract for 5 years 
is more than the cost of a new instrument. Purchasing a new reader and using the older microplate reader as 
backup (in lieu of a service contract) is the most cost effective way to meet user needs. 

Tissue Homogenizer ($15,750 + tax 1,260 = $17,01 O) 
Isolation of immune cells and nucleic acids from tissue samples requires a tissue homogenizer. The Core 
routinely (weekly to semiweekly) processes samples from ileum, colon, and lung tissue for various clients. The 
Core currently has a tissue homogenizer but it is nearing the end of expected lifetime. 

Alterations and Renovations ($81,200) 
Corn Crib Replacement (2 x $40,600 = $81,200) 
See above. These funds will provide new caging for South Colony Row 300. 

YEAR 4 (Year 57): TOTAL $599,144 
Equipment ($477,344) 

Information Technology Services 
Firewall Server ($12,287 + tax $983 = $13,270) 
The CNPRC is currently contracting with the UC Davis campus Information Technology services for turnkey 
service/maintenance for the border firewall. The currently supplied hardware is approximately 5-years-old and 
is in need of replacement. The newer hardware will serve as a firewall and a localized wireless infrastructure to 
implement SSL VPN locally. 

Backup System Components ($20,069 + tax $1,505 = $21,574) 
The backup system components are localized hard drives for faster and immediate storage and retrieval to 
augment the L TO5 tape-based backup (tapes are sent out monthly to Iron Mountain). The current 20 TB 
localized hard drive backup space built-in to the backup server fills up very quickly with incremental backups. 
More backup storage will be needed as more data are backed up. 
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Primate Services 

Colony Management and Research Services 
Motorized Wheelbarrows {$4,853 + $352 shipping + tax $363 = $5,568 x 3 =$16,704) 
See above. Three additional wheelbarrows will be provided to the North and South Colony to increase the 
number available for staff. 

Cage Replacement/Repair (10 x $12,450=$124,450) 
See above. Ten rolling racks will hold a total of 40 animals and provide caging for a single breeding room, or 
for either infectious or non-infectious housing. 

Manufactured Tent Tarps for Field Corrals ($24,500 + shipping $800 + tax $1,868 = $27,168 x 3 = $81,504) 
See above. Several of the existing canopies are over 10-years-old and are worn from sun and weather 
exposure and in need of replacement. 

Primate Medicine Services 
Radiographic Table {$16,000 + $1,280 = $17,280) 
A new radiology table is needed to fully support the digital radiology equipment used by Primate Medicine 
Services. The current table is over 30-years-old and was part of the original film radiology equipment. 

Anesthesia Machine {$37,286 + tax $3,007 = $40,293) 
The current anesthesia units are heavily used in supporting both the clinical services as well as research 
needs as noted. The case load dictates that the CNPRC have multiple machines available at all times 
therefore some of the anesthesia machines must be replaced on a rotating schedule to ensure routine access 
to up-to-date and properly functioning equipment. 

X-Ray machine TRUDR eSeries 1717G Radiology Unit {$57,940 + tax $4,635 = $62,575)
This additional radiology unit is needed to support both clinical radiology needs as well as to provide greater 
flexibility for services to investigators that are in need of radiographic images for their studies. The rapid 
advancements in imaging technologies demands that equipment is replaced with some frequency to ensure 
capabilities are maximized. 

Surgical Drill, ANspach Synthes (small battery drive with accessories) {$25,470 + tax $2,038 = $27,508 x 2 = 
$55,016) 
Replacement surgical drills are needed to support the extensive surgical demands from Primate Medicine 
Services for research support. The surgical drills are extensively used in craniotomies and laminectomies that 
are performed as part of spinal surgical procedures. 

Service Cores 

Endocrine Core 
Sorvall Legend XTR Refrigerated Centrifuge with Rotor {$10,385 + tax $830 = $11,215) 
These funds will provide for the replacement of a centrifuge purchased in 2000 that is no longer serviceable. 

Liquid Scintillation Counter ($30,984 + tax $2,479 = $33,463) 
These funds will provide for the replacement of a Beckman LS1701 purchased for shared use in 1987 that is 
no longer serviceable. 

Alterations and Renovations ($121,800} 
Corn Crib Replacement {3 x $40,600 = $121,800) 
See above. These funds will allow replacement of the reminder of South Colony Row 300. 

YEAR 5 (Year 58}: TOTAL $599,966 
Equipment ($478,166} 

Primate Services 

Colony Management and Research Services 
Motorized Wheelbarrows {$4,853 + $352 shipping+ tax $363 = $5,568 x 3 = $16,704) 
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See above. 

Cage Replacement/Repair (1 O x $12,450 = $124,500) 
See above. 

Replacement Steam Cleaner for Outdoor Areas ($11,391 + shipping $400 + tax $826 = $12,617) 
See above. 

Manufactured Tent Tarps for Field Corrals ($24,500 + shipping $800 + tax $1,868 = $27,168 x 3 = $81,504) 
See above. 

Primate Medicine Services 
Video Gastroscope with Processor, Monitor, and Cart ($95,623 + tax $7,650 = $103,273) 
A new video gastroscope is required for both clinical cases and research procedures involving collections of 
gastric biopsies and visualization of gastric mucosa. The current equipment has limited flexibility and is unable 
to capture images which impacts research publications and clinical monitoring. 

Service Cores 

Endocrine Core 
Gamma Counter ($41,529 + tax $3,323 = $44,852) 
These funds will provide for the replacement for an instrument purchased in 2001 that will not be able to be 
serviced in the near future. 

Inhalation Exposure Core 
Inhalation Chambers ($43,850 + tax $3,508 = $47,358 x 2 = $94,716) 
These funds will add the necessary chambers for the Inhalation Exposure facility. The new facility has space 
for 12 exposure chambers but the new building project only had the funds available for 8. This will allow an 
increase in the capacity of animals for studies that can be conducted simultaneously, which was the original 
goal when designing the facility. 

Alterations and Renovations ($121,800} 
Corn Crib Replacement (3 x $40,600 = $121,800) 
These funds will allow for the replacement of South Colony Row 400. 

TRAVEL 
Not applicable 

SUPPLIES 
None 

OTHER EXPENSES 
None 
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Year 

54 

ADMINISTRATIVE SERVICES: FACILITIES IMPROVEMENT 

YEAR 1 (Year 54) 

Component Description (includes tax) 

Information Technology Windows Domain Controller (2 x $5,117) 
Services X-ray Repository and Database

File Server 
Colony Management and Motorized Wheelbarrows (2 x $5,568) 

Research Services Cage Replacement/Repair (10 x $12,445) 
Mule Vehicle Replacement 
Corn Crib Replacement* 

Primate Medicine Services Dental system (2 x $12,950) 
Dental X-ray 

Pathology Services MacroView D Mobile Digital Imaging System 
Endocrine Core Rainin Liquidator 96 

lsotemp Freezer 
Immunology and Pathogen MagNA Pure LC 2.0 
Detection Resources Core 
Multimodal Imaging Core GE PACS System for PET/CT 

Metamorph Microscope Control Software 
Leica RM2255 Microtome 
Olympus Silicone Oil Immersion Objective 
Lenses: 40x and 60x 
Sutter Instruments Lambda VF-5 Tunable 
Filter Changer 

* Alterations and Renovations (quote after equipment)
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Total (with tax) 

$10,234 
$11,967 
$8,492 

$11,136 
$124,450 
$12,930 

$121,800 
$25,900 
$44,033 
$48,600 
$14,575 
$5,928 

$33,210 

$49,086 
$12,865 
$24,507 
$24,701 

$15,012 

$599,426 
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Year 

55 

ADMINISTRATIVE SERVICES: FACILITIES IMPROVEMENT 

YEAR 2 (Year 55) 

Component Description {includes tax} 

Information Technology Rack Replacement 
Services 

Colony Management and Motorized Wheelbarrows (4 x $5,568) 
Research Services Cage Replacement/Repair ( 10 x $12,445) 

Replacement Steam Cleaners for Outdoors 
Manufactured Tent Tarps for Corrals (3) 
Corn Crib Replacement* 

Primate Medicine Services Electrocautery (2 x $6,151) 
Behavior Research Tobii TX300 Eye Tracker 

Services Core 
Immunology and Pathogen Real-time PCR Thermocycler 
Detection Resources Core Luminex Reader 
Multimodal Imaging Core Leica CM1950 Cryostat 

Prior Proscan Ill Microscope Stage Controller 

* Alterations and Renovations (quote after equipment)
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Total {with tax} 

$12,539 

$22,272 
$124,450 

$12,617 
$81,504 

$121,800 

$12,302 
$56,938 

$21,384 

$68,908 
$53,204 
$11,848 

$599,766 
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Year 

56 

ADMINISTRATIVE SERVICES: FACILITIES IMPROVEMENT 

YEAR 3 (Year 56) 

Component Description {includes tax} 

Information Technology Production Printer Replacement 
Services 

Colony Management and Motorized Wheelbarrows (4 x $5,568) 
Research Services Cage Replacement/Repair ( 1 O x $12,445) 

Mule Vehicle Replacement 
Manufactured Tent Tarps for Corrals (3) 
Corn Crib Replacement* 

Primate Medicine Services Anesthesia machine: GE Aespire 7900 with 
Cardiocap/5 (replacement) (2 x $40,293) 
Bronchoscope 

Pathology Services Olympus BX46 Microscope/camera with 
Cellsense software 

Endocrine Core Nor-Lake Incubator 
Immunology and Pathogen Tabletop Centrifuge-Sorvall Legend Series 
Detection Resources Core Tecan Sunrise Microplate Reader 

Tissue Homogenizer 

• Alterations and Renovations (quote after equipment)
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Total {with tax} 

$7,721 

$22,272 
$124,450 
$12,930 
$81,504 
$81,200 
$80,586 

$109,259 
$36,598 

$5,243 
$10,658 
$7,955 

$17,010 
$597,386 
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Year 

57 

ADMINISTRATIVE SERVICES: FACILITIES IMPROVEMENT 

YEAR 4 (Year 57) 

Component Description (includes tax) 

Information Technology Firewall Server 
Services Backup System Components 

Colony Management and Motorized Wheelbarrows (3 x $5,568) 
Research Services Caqe Replacement/Repair (10 x $12,445) 

Manufactured Tent Tarps for Corrals (3) 
Corn Crib Replacement* 

Primate Medicine Services Radiographic Table 
Anesthesia Machine: GE Aespire 7900 with 
Cardiocap/5 (replacement) 
X-ray machine TRUDR eSeries 1717G
radiology unit (replacement)
Surgical drill: Anspach Synthes small battery 
drive with accessories (2 x $27,508) 

Endocrine Core Sorvall Legend XTR Refrigerated Centrifuge 
with Rotor 
Liquid Scintillator Counter 

• Alterations and Renovations (quote after equipment)

Budget Justification Page 606 

Total (with tax) 

$13,270 
$21,574 
$16,704 

$124,450 
$81,504 

$121,800 
$17,280 
$40,293 

$62,575 

$55,016 

$11,215 

$33,463 
$599,144 
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Year 

58 

ADMINISTRATIVE SERVICES: FACILITIES IMPROVEMENT 

YEAR 5 (Year 58) 

Component Description (includes tax) 

Colony Management and Motorized Wheelbarrows (3 x $5,568) 
Research Services Cage Replacement/Repair (1 Ox $12,450) 

Replacement Steam Cleaner for Outdoors 
Manufactured Tent Tarps for Corrals (3) 
Corn Crib Replacement* 

Primate Medicine Services Video Gastroscope 
Endocrine Core Wizard2 Gamma Counter 

Inhalation Exposure Core Chambers for Inhalation Exposure (2 x 
$47,358) 

* Alterations and Renovations (quote after equipment)

Budget Justification Page 642 

Total (with tax) 

$16,704 
$124,500 
$12,617 
$81,504 

$121,800 
$103,273 
$44,852 
$94,716 

$599,966 

Obtained by Rise for Animals. 
Uploaded to Animal Research Laboratory Overview (ARLO) on 09/19/2020



Excluded by Requestor -Vendor Quotes 

p. 643-559

Obtained by Rise for Animals. 
Uploaded to Animal Research Laboratory Overview (ARLO) on 09/19/2020



Contact PD/Pl: Lewin, Harris, A Admin-Core-005 (282) 

RESEARCH & RELATED BUDGET - Cumulative Budget 

Section A, Senior/Key Person 

Section B, Other Personnel 

Total Number Other Personnel 

Total Salary, Wages and Fringe 
Benefits (A+B) 

Section C, Equipment 

Section D, Travel 

1. Domestic

2. Foreign

Section E, Participant/Trainee Support 
Costs 

1. Tuition/Fees/Health Insurance

2. Stipends

3. Travel

4. Subsistence

5. Other

6. Number of Participants/Trainees

Section F, Other Direct Costs 

1. Materials and Supplies

2. Publication Costs

3. Consultant Services

4. ADP/Computer Services

5. Subawards/Consortium/Contractual
Costs

6. Equipment or Facility Rental/User
Fees

7. Alterations and Renovations

8. Other 1

9. Other 2

10. Other 3

Section G, Direct Costs 
(A thru F) 

Section H, Indirect Costs 

Section I, Total Direct and Indirect 
Costs (G + H) 

Section J, Fee 

Tracking Number: GRANT11703742 

Totals($) 

0 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

568,400.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

2,427,288.00 

0.00 

0.00 

568,400.00 

2,995,688.00 

0.00 

2,995,688.00 

0.00 
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PHS 398 Cover Page Supplement 

1. Project Director / Principal Investigator (PD/Pl)

Prefix: 

First Name*: Harris 

Middle Name: A 

Last Name*: Lewin 

Suffix: 

2. Human Subjects

Clinical Trial? 

Agency-Defined Phase Ill Clinical Trial?* 

3. Permission Statement*

e No 

Q No 

O Yes 

O Yes 

0MB Number: 0925-0001 

If this application does not result in an award, is the Government permitted to disclose the title of your proposed project, and the name, 
address, telephone number and e-mail address of the official signing for the applicant organization, to organizations that may be 
interested in contacting you for further information (e.g., possible collaborations, investment)? 

O Yes e No 

4. Program Income*

Is program income anticipated during the periods for which the grant support is requested? Q Yes • No

If you checked "yes" above (indicating that program income is anticipated), then use the format below to reflect the amount and source(s). 
Otherwise, leave this section blank. 

Budget Period* Anticipated Amount ($)* 

Tracking Number: GRANT117037 42 

Source(s)* 
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PHS 398 Cover Page Supplement 

5. Human Embryonic Stem Cells

Does the proposed project involve human embryonic stem cells?* • No Q Yes 

If the proposed project involves human embryonic stem cells, list below the registration number of the specific cell line(s) from the following 
list: http://grants.nih.gov/stem_cells/registry/current.htm. Or, if a specific stem cell line cannot be referenced at this time, please check the box 
indicating that one from the registry will be used: 

Cell Line(s): □ Specific stem cell line cannot be referenced at this time. One from the registry will be used.

6. Inventions and Patents (For renewal applications only)

Inventions and Patents*: O Yes e No 

If the answer is "Yes" then please answer the following: 

Previously Reported*: O Yes Q No 

7. Change of Investigator/ Change of Institution Questions

□ Change of principal investigator / program director

Name of former principal investigator / program director: 

Prefix: 

First Name*: 

Middle Name: 

Last Name*: 

Suffix: 

□ Change of Grantee Institution

Name of former institution*: 

Tracking Number: GRANT117037 42 
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PHS 398 Research Plan 

Please attach applicable sections of the research plan, below. 0MB Number: 0925-0001 

1. Introduction to Application
(for RESUBMISSION or REVISION only) 

2. Specific Aims

3. Research Strategy*

4. Progress Report Publication List

Human Subjects Sections 

5_ Protection of Human Subjects 

6. Inclusion of Women and Minorities

7. Inclusion of Children

I---

Other Research Plan Sections 

8. Vertebrate Animals

9. Select Agent Research

1Q_ Multiple PD/Pl Leadership Plan 

11. Consortium/Contractual Arrangements

12. Letters of Support

13. Resource Sharing Plan(s)

I---

Appendix (if applicable) 

14. Appendix

Tracking Number: GRANT117037 42 

FISpecificAims. pdf 

FIResearchStrategy.pdf 

Resource_Sharing_Plan.pdf 
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ADMINISTRATIVE SERVICES: FACILITIES IMPROVEMENT 

SPECIFIC AIMS 

Facilities improvement funds are essential to ensure that the California National Primate Research Center 
(CNPRC) is able to provide optimal animal care and research support. Facilities Improvement funds are 
permitted up to a maximum of $600,000 annually per the funding opportunity announcement (FOA PAR-14-226). 
The proposed use of these funds includes addressing facilty and equipment needs integral to colony 
management (e.g., replacement of corn cribs, cage repairs, replacement of tarps for the field corrals), to 
replace outdated or nonfunctional equipment necessary to provide uninterrupted services to NIH-funded 
investigators (e.g., anesthesia machines, cryostat, centrifuges), and to improve Information Technology 
systems such as those critical to maintain the colony database. 

Specific Aim 1. Identify and prioritize requests for the improvement and modernization of the CNPRC. 
Plan. The Research Advisory Committee continuously evaluates and assesses needs to ensure optimal 
operation of the CNPRC. The Committee regularly identifies the most pressing needs, develops a foundation 
for proposed improvements, and provides a proactive approach and optimized efficiency for use of these 
funds. 

Specific Aim 2. Ensure timely implementation of approved facilities improvement requests. 
Plan. The CNPRC interacts with UC Davis campus administration to ensure the timely resolution of 
infrastructure and equipment needs based on best practices, through standing meetings with key UC Davis 
administrative personnel and officials, and by expeditious integration of campus facilities staff with on-site 
CNPRC staff. This collaborative approach will facilitate an efficient and synergistic partnership that benefits the 
CNPRC. 
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ADMINISTRATIVE SERVICES: FACILITIES IMPROVEMENT 

RESEARCH STRATEGY 

INTRODUCTION 
Facilities Improvement funds are critical for the sustainability of the California National Primate Research 
Center (CNPRC) mission, and the conduct of nonhuman primate research at the highest quality level. The 
sources of support for the last year of the current funding period (May 1, 2014 to April 30, 2015) and the first 
year of the proposed funding period (May 1, 2015 to April 30, 2016) per the FOA are shown in Table 1. 

Table 1. Support for Facilities Improvement 
May 1, 2014 to April 30, 2015 May 1, 2015 to April 30, 2016 

P51 Base Grant $572,654 $599,426 
Program Income from P51 $0 $0 
Other Sources $828,535 $522,121 

TOTAL $1,401,189 $1,121,547 

eviewers' comments 

eviewers' comments 

SIGNIFICANCE 
Facilities Improvement activity has primarily focused on the care and maintenance of nonhuman primates and 
ensuring regulatory requirements are met. The replacement of key equipment to sustain the mission of the 
CNPRC has also been a priority. The UC Davis campus supports CNPRC facility services, although there is a 
distinction between routine maintenance and the needs specific to the CNPRC infrastructure. For example, 
servicing of buildings for maintenance purposes, replacement of fixed equipment due to wear, and resolution of 
building systems and fixed equipment failure are generally provided through UC Davis campus-wide resources 
(see Administration Overview). The UC Davis campus also addresses the CNPRC infrastructure needs, such 
as electrical, gas, and water services, and works with the CNPRC administration to maintain and modernize 
specific areas of maintenance and improvements comparable to activities conducted for the entire UC Davis 
campus. Based on the priority of needs and the availability of funds, the UC Davis campus and the CNPRC work 
together to improve the infrastructure overall. Standard operating procedures and committees are in place to 
support this collaborative decision-making process and to ensure timely repairs and maintenance (Table 2). 

An example of this shared effort is the recent upgrade to a modular building, sited specifically to house critical ::,;_ 
80°C freezers that maintain irreplaceable nonhuman primate specimens for research. The HVAC system was 
determined to be inadequate to prevent a temperature rise during the very hot summer months. To ensure that 
these crucial samples would not be compromised, the CNPRC and campus administration partnered to support 
the cost of a proactive upgrade of the HVAC system, completed in 2013 (see Table 3, below). 

The CNPRC undergoes regular review from campus Facilities and Building Maintenance Services, including 
electrical, plumbing, HVAC and refrigeration, communications, and security services. Each of these services 
provides input and feedback to the CNPRC and the UC Davis campus leadership on a routine basis regarding 
the need for proactive upgrades. Examples in 2013 include the modular building HVAC upgrade noted above; 
the need for infrastructure improvements for electrical, plumbing, and gas services in the South Colony; as well 
as updating the control system in the Quarantine Facility. This comprehensive approach allows the funds 
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provided by the P51 base grant to be appropriately prioritized and addressed, with rapid response to any 
regulatory requirements that may arise for which funds are needed. 

Table 2 Facilities and Improvement Committees 
Committee Members 

Project Advisory Committee µeluded by Requester 

Facilities Update Committee 

Research Advisory Committee 

Frequency and Function 

• Monthly
• Address major capital projects

(>$750,000)
• Comprehensive representation of

campus entities that facilitate
discussion of issues related to CNPRC
facilities and infrastructure

• Consults with the followina as needed:
l=Xcluded by Requester 

• Monthly
• Reviews all minor capital construction

projects ($35,000-$750,000)

• Biweekly
• Address research needs and overall

CNPRC function and infrastructure
• Review proposed research projects in

terms of scientific merit, resources
available, animal availability, meeting
the NPRC mission, applicability, and
NIH priority

Progress and Major Accomplishments: Contributions to the CNPRC Mission 
During the current funding period, the vast majority of funds have been used to support colony management. The 
current funding period has shown significant success in obtaining NIH C06 and G20 grants for construction and 
renovations totaling $21,167,901 that substantially improved and expanded CNP RC capacity. In addition, 
successful collaboration with the UC Davis campus provided $9,537,888 in support of the renovation and 
expansion of the CNPRC infrastructure. Overall, through application of P51 base grant Facilities Improvement 
funds, supplements, campus investment, grant support, program income, and non-federal funding sources, funds 
were provided to support colony management and improve the CNPRC infrastructure. The CNPRC has 
managed approximately $37 million in facility improvements; institutional investments as noted above 
substantially supplemented these activities (Table 3). Projects completed or in progress are noted. 
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T bl 3 F Tt I a e ac1 1 cy mprovemen s av ' 
0 ,pn ' 

t (M 1 2010 t A "130 2014) 
Improvement 

Back-up Generator 
( Carryforward funds) 

Cage Washer 

Clean cage Storage 

Corn Crib Prototype 
( Carryforward funds) 
Corn Crib Replacement 
( Carrvforward funds) 

Field Corral Shade Structures 
(12) 

HVAC for Freezer BuildinQ 

Modular Animal Buildinos (2) 

Natural Gas to Field Corrals 

Perimeter Fence Cameras 

New ½ Acre Field Corrals (3) 

Renovation of Capture Chutes 
(3 Field Corrals) 

Renovation of Enrichment 
Preparation Area 

Renovation of Field Corral 

Renovation of PET/CT Imaging 
Facility (P51 Supplement) 

Renovation of South Colony 
Kitchen (Food Prep) 

Respiratory Diseases Center 
Building 

Sewer Line Extension (P51 

Supplement) 

Shop Facility 
( Carryforward funds) 

Upgrade 6 Perimeter Cameras 
(to pan-tilt zoom) 

Upgrade to Perimeter Fence 
Alarm System 

Virology and Immunology 
Building 

Wireless Network 

TOTALS 

Total by Funding Category 
P51 Base Grant 
Program Income 
UC Davis 
NIH C06 
NIH G20 
NIH SPF Grant 
Non-federal 

TOTAL 

P51 ($) 

303,373 

0 

0 

49,000 

147,000 

915,201 

0 

92,549 

960,620 

0 

0 

997,000 
21,270 

53,370 

0 

491,196 

93,370 

0 

51,773 

423,758 

0 

0 

0 

180,678 

$4,780,158 

$4,780,158 
447,170 

9,537,888 
19,520,277 
1,647,624 
470,000 
527,159 

$36,930,276 

Research Strategy 

Campus($) 
0 

801,086 

0 

0 

0 

0 

0 

25,000 

0 
0 

0 

0 
0 

0 

0 

0 

0 

3,999,802 

0 

28,000 

0 

4,684,000 

0 

$9,537,888 

Other($) Total Cost($) Status 

Program income: 310,078 Completed 
6,705 

NIH G20: 498,644 1,493,647 Planning 
Non-federal: 193,917 

NIH C06: 596,404 596,404 PlanninQ 

Non-federal: 13,242 62,242 Completed 

0 147,000 Planning 

Program income: 1,218,950 Completed (8) 
183,749 

Non-federal: 120,000 

NIH C06: 895,675 895,675 Planning (4) 

0 117,549 Completed 

0 960,620 Completed 

NIH G20: 494,980 494,980 Completed 

NIH G20: 654,000 654,000 Completed 

0 997,000 Completed 

0 21,270 Completed 

0 53,370 Completed 

NIH SPF grant: 470,000 Completed 
470,000 

0 491,196 Completed 

0 93,370 Completed 

NIH ARRA C06: 18,228,000 Completed 
14,228,198 

0 51,773 Completed 

0 423,758 Completed 

0 28,000 Completed 

Program income: 256,716 Completed 
256,716 

NIH C06: 3,800,000 8,684,000 Completed 
Non-federal: 200,000 

0 180,678 In Proqress 

$22,612,230 $36,930,276 
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Total expenditures during the current funding period from the P51 base grant for equipment and renovations are 
summarized in Table 4, and equipment purchased with P51 supplemental funds is shown in Table 5. 

T bl 4 E a e . :quipmen an enovaIons t d R r s uppore 1y e ase t d b  th P51 B 

ve�r o�t,:,c ��t"'l'1nrv D.,.c,..rint!nn 

G t (Y ran ears -49 52) 

49 05/01/10 to 04/30/11 Equipment Replacement Storage Container for Scratch/Feed 
Kawasaki Mules (3) 

Renovation Field Corral Shade Structures (4) 
Renovation of South Colony Kitchen (Food Prep) 

TOTAL 

50 05/01 /11 to 04/30/12 Equipment Steam/Pressure Washer 
Controlled Druas Disoensina Cabinet 
Storaqe Server 

Renovation Field Corral Shade Structures /4\ 
Renovation of Capture Chutes (3 Field Corrals) 

TOTAL 

51 05/01 /12 to 04/30/13 Eauioment Modular Animal Buildinas (2) 
TOT.Al 

52 05/01 /13 to 04/30/14 Equipment Dell Servers (3) 
Microscope 
Light Cycler 96 Instrument 
Modular Animal Buildina /see Year 51) 

Renovation Freezer Buildina HVAC Svstem 
Renovation of Enrichment Preparation Area 
Wireless Network** 

*$12,293 paid by P51 Supplement as shown in Table 5; total cost of $36,880 
**Total costs $180,678; balance was covered by carryforward funds of $155,000 

Table 5. Equipment Purchased with P51 Supplement al Funds (Years 49-52) 

Year Dates Item 

49 05/01/10 to 04/30/11 Kawasaki Mules (3) 
Robotic Workstation 
Forklift 
Advia Centaur 
�,:istr - " 13) 

fpecific Private Vendor I System
Real-time PCR instrumentation 
Liquid Handler for Blood DNA Extraction 
Fluorochem System 
Hematology Unit 

50 05/01 /11 to 04/30/12 Autoclave Bioseal Gasket 
Dell Servers (4) 
Videoconferencing System 
Whole Slide Scanner Accessory 

51 05/01 /12 to 04/30/13 Primate Racks and Caaes 

52 05/01 /13 to 04/30/14 Laoaroscoov 

*$24,587 paid by P51 base grant as shown in Table 4; total cost of $36,880 

Research Strategy 

TOT.Al 

TOTAL 

TOTAL 

TOTAL 

TOTAL 
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Cost{�\ 

9,660 
24 587* 
465,864 
93,370 

$593 481 

24 052 
65 031 
38,803 
449 337 
21 270 

$598,493 

598,620 
Cl:1';.QR �?n 

16 899 
27,702 
21,285 

362 000 
92 549 
53,370 
25,678 

ci-c:nn AO., 

Cos t($) 

12,293* 
18,731 
32,475 
92,013 
90,102 
68,013 
140,089 
121,184 
13,408 
11,987 

$600,295 

129,850 
47,810 
21,002 
48,777 

$247,439 

136,652 
$136,652 

33,886 
$33,886 
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INNOVATION 

While employees of the CNPRC on-site shop are not permitted to perform electrical repairs or installations due 
to campus policy, they do provide in a cost-efficient manner many timely and innovative solutions necessary to 
address a host of daily issues that arise. Due to the on-site location the staff (supported by program income) is 
able to immediately respond to requests for repair of any caging needs, and they are often first to respond 
when there is an HVAC issue to determine if the problem can be quickly addressed. This provides a clear 
advantage with regard to safety. They also weld repairs on indoor racks and cages and fabricate many devices 
for investigators on a recharge basis. The staff maintains all outdoor field corrals and corn cribs, including 
repairs to the roof and tarps, and they service all of the equipment including the mules, heaters, steam 
cleaners, lawn mowers, and weed eaters to ensure longevity. A recent example that emphasizes the innovation 
of the on-site staff is the development of a one-handed method to lock cage squeeze mechanisms. 

APPROACH 
Plans for the Next Funding Period 
Funds requested for the P51 renewal as shown in Table 6 with details in Table 7 and the Budget Justification. 

Table 6. Facilities and Improvements Proposed for Next Funding Period (CNPRC Base Grant Years 54-58) 
Year Information Technology Services ($) Primate Services* ($) Core Services ($) Total($) 
1 (54) 30,693 388,849 179,884 599,426 
2 (55) 12,539 374,945 212,282 599,766 
3 (56) 7,721 548,799 40,866 597,386 
4 (57) 34,844 519,622 44,678 599,144 
5 (58) 0 460,398 139,568 599,966 

TOTAL $85,797 $2,292,613 $617,278 $2,995,688 
'Animal Resources 

Specific Aim 1. Identify and prioritize requests for the improvement and modernization of the CNPRC. 
Each major infrastructure area identifies equipment and alteration/renovation needs. For example, Primate 
Services evaluates the needs for the care and support of the nonhuman primate colonies. The managers, 
veterinarians, and related staff provide information to the Assistant Director for Colony Management and 
Research Services and the Associate Director for Primate Services with a justification of the need. Items 
requested are prioritized and reviewed with the Associate Director for Administration and Operations, then 
brought to the Research Advisory Committee for evaluation and prioritization. The same process is used for 
Core Services and Information Technology Services, or any other needs that might arise. Each area is 
responsible for obtaining quotes for proposed equipment purchases from university-approved vendors. The UC 
Davis campus provides estimates for alterations and renovations. The amounts shown are based on current 
estimates or the price quotes currently available. During the process of review and prioritization, there may be 
other items that at the time are determined to be of greatest priority based on need. If more items are 
requested then can be accommodated for, a master list is maintained by the Director and other funding 
sources are pursued (e.g., equipment grants, non-federal sources). UC Davis has a process through which 
funds can be requested for CNPRC operations. These requests are considered by the Vice Chancellor for 
Research when submitted, and for funding in the following fiscal year. 

C Table 7. Facilities and Improvements Proposed for the Next Funding Period ( NPRC Base Grant Years 54-58) 
Year Component Description Amount($) Quantity Total($) 

54 Information Technology Windows Domain Controller 5,117 2 10,234 
Services X-Rav Repository and Database 11,967 1 11,967 

File Server 8,492 1 8,492 
Colony Management and Motorized Wheelbarrows 5,568 2 11,136 

Research Services Cage Replacement/Repair 12,445 10 124,450 
Mule Vehicle Replacement 12,930 1 12,930 
Corn Crib Replacement* 40,600 3 121,800 

Primate Medicine Dental system 12,950 2 25,900 
Services Dental X-Ray 44,033 1 44,033 

Pathology Services MacroView D Mobile Digital Imaging 48,600 1 48,600 
System 

Endocrine Core Rainin Liquidator 96 14,575 1 14,575 
lsotemp Freezer 5,928 1 5,928 
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Immunology and MagNA Pure LC 2.0 
Pathogen Detection 

Resources Core 
Multimodal Imaging Core GE PACS System for PET/CT 

Metamorph Microscope Control Software 
Leica RM2255 Microtome 
Olympus Silicone Oil Immersion 
Objective Lenses: 40x and 60x 
Sutter Instruments Lambda VF-5 
Tunable Filter Changer 

55 Information Technology Rack Replacement 
Services 

Colony Management and Motorized Wheelbarrows 
Research Services Caqe Replacement/Repair 

Replacement Steam Cleaners for 
Outdoors 
Manufactured Tent Tarps for Corrals 
Corn Crib Replacement* 

Primate Medicine Electrocautery 
Services 

Behavior Research Tobii TX300 Eye Tracker 
Services Core 

Immunology and Real-time PCR Thermocycler 
Pathogen Detection Luminex Reader 

Resources Core 
Multimodal Imaging Core Leica CM 1950 Cryostat 

Prior Proscan Ill Microscope Stage 
Controller 

56 Information Technology Production Printer Replacement 
Services 

Colony Management and Motorized Wheelbarrows 
Research Services Caqe Replacement/Repair 

Mule Vehicle Replacement 
Manufactured Tent Tarps for Corrals 
Corn Crib Replacement· 

Primate Medicine Anesthesia machine: GE Aespire 7900 
Services with Cardiocap/5 (replacement) 

Bronchoscope 
Pathology Services Olympus BX46 Microscope/Camera with 

Cellsense software 
Endocrine Core Nor-Lake Incubator 
Immunology and Tabletop Centrifuge-Sorvall Legend 

Pathogen Detection Series 
Resources Core Tecan Sunrise Microplate Reader 

Tissue Homogenizer 

57 Information Technology Firewall Server 
Services Backup System Components 

Colony Management and Motorized Wheelbarrows 
Research Services Caqe Replacement/Repair 

Manufactured Tent Tarps for Corrals 
Corn Crib Replacement* 

Primate Medicine Radioloqy Table 
Services Anesthesia machine: GE Aespire 7900 

with Cardiocap/5 (replacement) 
X-ray machine TRUDR eSeries 1717G 
Radioloav Unit (replacement) 
Surgical drill, Anspach Synthes 

Research Strategy 

33,210 1 33,210 

49,086 1 49,086 
12,865 1 12,865 
24,507 1 24,507 
24,701 1 24,701 

15,012 1 15,012 

Total Y54 599,426 

12,539 1 12,539 

5,568 4 22,272 
12,445 10 124,450 
12,617 1 12,617 

27,168 3 81,504 
40,600 3 121,800 
6,151 2 12,302 

56,938 1 56,938 

21,384 1 21,384 
68,908 1 68,908 

53,204 1 53,204 
5,924 2 11,848 

Total Y55 599,766 

7,721 1 7,721 

5,568 4 22,272 
12,445 10 124,450 
12,930 1 12,930 
27,168 3 81,504 
40,600 2 81,200 
40,293 2 80,586 

109,259 1 109,259 
36,598 1 36,598 

5,243 1 5,243 
10,658 1 10,658 

7,955 1 7,955 
17,010 1 17,010 

Total Y56 597,386 

13,270 1 13,270 
21,574 1 21,574 
5,568 3 16,704 

12,445 10 124,450 
27,168 3 81,504 
40,600 3 121,800 
17,280 1 17,280 
40,293 1 40,293 

62,575 1 62,575 

27,508 2 55,016 
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Endocrine Core Sorvall Legend XTR Refrigerated 
Centrifuqe with Rotor 
Liquid Scintillator Counter 

58 Colony Management and Motorized Wheelbarrows 
Research Services Cage Replacement/Repair 

Replacement Steam Cleaner 
Manufactured Tent Tarps for Corrals 
Corn Crib Replacement* 

Primate Medicine Video Gastroscope 
Services 

Endocrine Core Wizard2 Gamma Counter 
Inhalation Exposure Core Chambers 

• Alterations and Renovations; based on prototype (noted in Table 3)

11,215 1 

33,463 1 

Total Y57 

5,568 3 
12,450 10 

12,617 1 
27,168 3 
40,600 3 
103,273 1 

44,852 1 
47,358 2 

Total Y58 

TOTAL 

Specific Aim 2. Ensure timely implementation of approved facilities improvement requests. 

11,215 

33,463 

599,144 

16,704 
124,500 
12,617 
81,504 

121,800 
103,273 

44,852 
94,716 

599,966 

2,995,688 

The timely implementation of Facilities Improvement is critical for an efficient and effective program. The 
CNPRC has a flexible approach to address unexpected challenges that may arise that necessitate 
modifications of prior plans. An example is provided by the proactive recognition of a need for additional animal 
space, which required the purchase of two animal modular buildings. Although not originally planned in the 
prior renewal application, purchase of these modular buildings for placement on an existing cement pad 
provided the most effective use of Facilities Improvement funds. This change in request was submitted with the 
annual NIH budget report and subsequently approved. The new space allowed for needed warranty repairs in 
the animal building that could not have taken place without this additional housing. Thus, by a flexible 
approach, the CNPRC was able to continue ongoing research projects while providing the necessary upgrades 
and improvements. This is an example of needs that arise in a dynamic environment that must be met. 
Expertise in architectural and project management services is provided by the UC Davis campus and, 
combined with the expertise of staff at the CNPRC ensures the timely accomplishment of facility 
improvements. 

The overall facility consists of 175,409 sq. ft., which includes research laboratories, an inhalation exposure 
facility, indoor animal housing, a Quarantine Facility, animal support areas, and administrative s ace (Table 8, 
see Figure 1 ). The field corrals and corn cribs (outdoor housing) encompasse ..._ _____ _. ons Specific Animal 

was also recently completed for the Respiratory Disease Center building, which has increased 
Location 
�---� 

laboratory, and inhalation exposure space by 19,000 sq. ft. Included on the Primate Center grounds is the 
Center for Comparative Medicine that provides laboratory and office space for Core Scientists in the Infectious 
Diseases Research Unit. The UC Davis Translational Human Stem Cell Shared Research Facility, also located 
on-site, is a campus-wide facility dedicated to stem cell research and training, and a component of the UC 
Davis Stem Cell Program (see Reproductive Sciences and Regenerative Medicine Research Unit). The 
CNPRC currently employs over 300 individuals (academics, administrative, information technology, research 
support, animal care), and provides training and mentoring opportunities for students at all career stages (see 
other sections of this application). 

Research Strategy Page 671 
Obtained by Rise for Animals. 

Uploaded to Animal Research Laboratory Overview (ARLO) on 09/19/2020



Contact PD/Pl: Lewin, Harris, A Admin-Core-005 (282) 

T bl 8 CNPRC Ad . . t f a e mmIs ra I0n, L b t a ora orv, A .  IH mma ousmg, an dS 
Category Name 
Administration Primate Center Administration 

Primate Security Kiosk 
Total Administration 

Laboratory �pecific Animal Location 

Total Laboratory 
Animal Housing and Specific Animal Location

Support 

Total Animal Housing and Suooort 
OVERALL TOT AL 

Research Strategy 

ts uppor ,pace 
Square Footage Use 

10,010 Administration 
144 Adm in/Security 

10 154 
Laboratory 
Laboratory 

Laboratory 

Laboratory 
Laboratory 
Exposure Facility 
PET/CT Facility 
Laboratory Support 
Office/Laboratory 

63,114 
Animal Housinq 
Animal Housinq 
Animal Housinq 
Animal Housinq 
Animal Housinq 
Animal Housinq 
Animal Housing 
Animal Housing 
Animal Housing 
Animal Housing 
Animal Housinq 
Animal Housinq 
Animal Housinq 
Animal Housinq 
Animal Housinq 
Animal Housinq 
Animal Housinq 
Animal Housinq 
Animal Housing 
Animal Housing 
Animal Support 
Animal Support 
Animal Support 
Animal SuPPOrt 
Animal SuPPOrt 
Animal SuPPOrt 
Animal SuPoort 
Animal Suooort 
Animal Suooort 
Animal Suooort 
Animal Support 
Animal Support 
Animal Support 

102,141 
175, 409 sq. ft. 
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Figure 1. Sitemap of the CNPRC grounds. CCM=Center for Comparative Medicine 
Specific Animal Location 
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ADMINISTRATIVE SERVICES: FACILITIES IMPROVEMENT 

BIBLIOGRAPHY AND REFERENCES CITED 

Not applicable 
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ADMINISTRATIVE SERVICES: FACILITIES IMPROVEMENT 

RESOURCE SHARING PLAN 

A detailed Resource Sharing Plan is included in the Overall component of this application. 
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APPLICATION FOR FEDERAL ASSISTANCE 

SF 424 (R&R) 

5. APPLICANT INFORMATION

Legal Name*: 

Department: 

Division: 

Street1 *: 

Street2: 

City•: 

County: 

State*: 

Province: 

Country*: 

ZIP/ Postal Code*: 

Regents of the University of California 

Sponsored Programs 

Office of Research 

1850 Research Park Drive 

Suite 300 

Davis 

CA: California 

USA: UNITED ST A TES 

956186153 

Person to be contacted on matters involving this application 

Prefix: First Name*: Middle Name: 

Ms. Alyssa 

Position/Title: 

Street1 *: 

Street2: 

City*: 

County: 

State*: 

Province: 

Country*: 

ZIP/ Postal Code*: 

Contracts and Grants Analyst 

1850 Research Park Drive 

Suite 300 

Davis 

CA: California 

USA: UNITED STATES 

956186[53 

Phone Number*: 530-754-7827 Fax Number: 530-754-7879 

7. TYPE OF APPLICANT*

Other (Specify): 

0MB Number: 4040-0001 

Expiration Date: 06/30/2016 

Organizational DUNS*: 04 71200840000 

Last Name*: Suffix: 

Bunn 

Email: aabunn@ucdavis.edu 

H: Public/State Controlled Institution of Higher Education 

Small Business Organization Type 0 Women Owned 0 Socially and Economically Disadvantaged 

11. DESCRIPTIVE TITLE OF APPLICANT'S PROJECT*
Colony Management and Research Services

12. PROPOSED PROJECT

Start Date*

05/01/2015

Tracking Number: GRANT117037 42 

Ending Date• 

04/30/2020 

Funding Opportunity Number: PAR-14-226 . Received Date: 07/15/2014 
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0MB Number: 4040·0010 

Expiration Date: 06/3012016 

Project/Performance Site Location(s) 

Project/Performance Site Primary Location 

Organization Name: 

Duns Number: 

Street1 •: 

Street2: 

City*: 

County: 

State*: 

Province: 

Country*: 

Zip / Postal Code*: 

University of California Davis 

0471200840000 

One Shields Ave 

Davis 

CA: California 

USA: UNITED STATES 

956165270 

Project/Performance Site Congressional District*: 

File Name 

Additional Location(s) 

Tracking Number: GRANT117037 42 

0 I am submitting an application as an individual, and not on behalf of 

a company, state, local or tribal government, academia, or other type of 

organization. 

CA-003 
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RESEARCH & RELATED Other Project Information 

1. Are Human Subjects Involved?* o Yes e No 

1.a. If YES to Human Subjects 

Is the Project Exempt from Federal regulations? 0 Yes 0 No 

If YES, check appropriate exemption number: - 1 - 2 - 3 _4 - 5 - 6

If NO, is the IRB review Pending? o Yes 0 No 

IRB Approval Date: 

Human Subject Assurance Number 

2. Are Vertebrate Animals Used?* • Yes 0 No 

2.a. If YES to Vertebrate Animals 

Is the IACUC review Pending? O Yes 0 No 

IACUC Approval Date: 

Animal Welfare Assurance Number 

3. Is proprietary/privileged information included in the application?* • Yes 0 No 

4.a. Does this project have an actual or potential impact - positive or negative - on the environment?* 0 Yes 

4.b. If yes, please explain:

4.c. If this project has an actual or potential impact on the environment, has an exemption been authorized or an O Yes

environmental assessment (EA) or environmental impact statement (EIS} been performed? 

4.d. If yes, please explain:

5. Is the research performance site designated, or eligible to be designated, as a historic place?* O Yes 

5.a. If yes, please explain:

6. Does this project involve activities outside the United States or partnership with international o Yes

collaborators?*

6.a. If yes, identify countries:

6.b. Optional Explanation:

Filename 

7. Project Summary/Abstract* CM_Abstract.pdf 

8. Project Narrative*

9. Bibliography & References Cited CM_BibliographyReferencesCited.pdf

10.Facilities & Other Resources CM_FacilitiesandOtherResources.pdf 

11.Equipment CM_Equipment_.pdf 
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PRIMATE SERVICES: COLONY MANAGEMENT AND RESEARCH SERVICES 

ABSTRACT 

The primary goal of Primate Services is to ensure the highest quality animal care and husbandry for the 
California National Primate Research Center (CNPRC) nonhuman primate colonies. Primate Services 
encompasses Colony Management and Research Services, the National Institute on Aging Colony, Primate 
Medicine Services, Anatomic and Clinical Pathology Services, Behavior Management Services, and Genetics 
Management Services. The Colony Management and Research Services component addresses animal care 
and research service including environmental enrichment, staff training, and quality assurance to meet the 
needs of colony animals and investigators. The Colony Management and Research Services team aids in 
providing oversight for the animals at the CNPRC, which includes three species: rhesus macaques (Macaca 
mulatta), a small colony of of long-tailed macaques (Macaca fascicularis), and titi monkeys ( Callicebus 
cupreus). These nonhuman primate colonies and the support provided by the Colony Management and 
Research Services team ensure that a wealth of opportunities are available to meet the needs of investigators 
locally, regionally, and nationally for studies across the lifespan, and through the following Specific Aims: (1) 
Provide outstanding colony management and infrastructure support to maintain and utilize a national resource 
of nonhuman primates for translational research, (2) Ensure high quality training in all areas of animal care and 
colony management, and (3) Promote and support responsible conduct of research and animal care. 
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PRIMATE SERVICES: COLONY MANAGEMENT AND RESEARCH SERVICES 

FACILITIES AND OTHER RESOURCES 

Laboratories: A 450 sq. ft. laboratory in the animal quarters is used for project support activities (e.g., drug 
preparation, sample processing and packaging, reagent preparation, diet preparation, shipments). This space 
is also used to provide day use laboratory space for visiting scientists, and includes a centrifuge, scale, a 
refrigerator, and s-20°C and s-80°C freezers. 

Clinical: See Primate Medicine Services.
pecific 

Animal: Indoor housing include ���t��n indoor cages in BSL2+ housing, 64 ca es in quarantine, 40 ca es for 
new world social housing, and several nurseries. Outdoor housing include Speci half-acre field corral Speci orn 
crib units pecific pads for animal holding. ic

_ 
ic

_ 
· 1 

rnm rnm 
rnma 

al al 

Computer: wenty-seven computer workstations are available for staff use an· are equipped with networked 
systems (10 workstations). Workstations are also available in the Animal Care Breakroom for general use. 
Three laser printers are available. 

Office: Shared office space is provided for staff and for animal records use, meeting and training space, and 
lunch rooms and break areas. Office space and administrative support is provided for Colony Management and 
Research Services technicians, Enrichment Staff, Operations Manager, Quality Assurance Coordinator, Data 
Entry Staff, and the Assistant Director for Colony Management and Research Services (1 O offices including 
1,200 sq. ft.). A staging room for procedures and recordkeeping is maintained in the animal quarters. The 
Animal Care office and locker rooms house the supervisors and staff in one central location (1,400 sq ft. of 
office, meeting, and training space as well as locker room and breakroom space). 

Other: The CNPRC is a part of the UC Davis AAALAC-accredited program. 
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PRIMATE SERVICES: COLONY MANAGEMENT AND RESEARCH SERVICES 

EQUIPMENT 

Tractors for the outdoor colony (2), Kawasaki mules for delivery of supplies and animals (8), full size cage 
washers (2), large portable steamers on trailers for outdoor cage sanitation (2), motorized wheelbarrows (4), 
20 digital scales for animal weights, a tabletop centrifuge, and ::,-80°C and ::,-20°C freezers. 
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0MB Number: 4040·0001 

Expiration Date: 06/3012016 

RESEARCH & RELATED Senior/Key Person Profile (Expanded) 

I 
Excluded by Requester 

Tracking Number: GRANT117037 42 

PROFILE• Project Director/Principal lnvestiaator 

Page 682 

Funding Opportunity Number: PAR-14-226 . Received Date: 
2014·07-15T19:19:27.000-04:00 

Obtained by Rise for Animals. 
Uploaded to Animal Research Laboratory Overview (ARLO) on 09/19/2020



Contact PD/Pl: Lewin, Harris, A Animal-Resources-001 (079) 

I PROFILE - Senior/Kev Person 

Excluded by Requester 

Tracking Number: GRANT117037 42 
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Contact PD/Pl: Lewin, Harris, A Animal-Resources-001 (079) 0MB Number: 4040-0001 

Expiration Date: 06/30/20t 6 

RESEARCH & RELATED BUDGET - SECTION A & B, BUDGET PERIOD 1 

ORGANIZATIONAL DUNS*: 0471200840000 
Budget Type*: • Project O Subaward/Co nso rti um 
Enter name of Organization: Regent s o f the Uni versit y o f Califo rni a 

Start Date*: 05-01-2015 End Date*: 04-30-2016 Budget Period: 1 

A. Senior/Key Person

Prefix First Name• Middle 

Name 

1. �eluded by Requester

Last Name* Suffix Project Role* Base Calendar Academic Summer Requested Fringe Funds Requested($)* 

Salary ($) Months Months Months Salary ($)* Benefits ($)* 

2. 

..... ............... �l.;r!,;�'.��

tor 

�::�

u

��,:� .
□ .... '. ... '. .............. O .

.

. '. ........ .. 

2

��.

2

�

5

.:'..'. . .. ...... 

1 

'.:�.�

8.0

.'. .. ......... ....... ...... . �.�:

o

.��.:'..'.
._ _______________ _. ..... ............... �°.r .e. .. �.�i�.�ti�t ...... .._ ___ _,. . ... �:.O. . ............. o:.O. ........ ... . �?.o!.?.:�.O. .............. �'.�.?.�-�·°-············ .................. � .. ?.!.1.� .. �.:�.0.

Total Funds Requested for all Senior Key Persons in the attached file 

Additional Senior Key Persons: File Name: Total Senior/Key Person 50,194.00 

B. Other Personnel

Number of Project Role*

Personnel*

Calendar Months Academic Months Summer Months Requested Salary ($)* Fringe Benefits• Funds Requested ($)* 

Po st Do ct oral Associ at es 
....................................................................................................... ...................................... ...................................... ...................................... .................................................. .............................................. .................................................. 

Gr aduat e St udent s 

.............................. U..�.��.�w��.�.�t.� .. ��.��.e.�.��························· ...................................... ...................................... ...................................... .................................................. .............................................. ................................................. . 
Secr et ari al/Cleri cal 

....................................................................................................... ....... �--�········ ······································ ······································ ·················································· ·············································· ·················································· 

EFFORT Assist Dir for Co lony Manaaement 

and Research Servi ce�Excluded by 

:::::::::::::�:::::::::::::::A�iii���:$.�):�0ii�if=xcluded by Requester
1 Quality Assur ance Speciali st lExcluded by 

:::::::::::::::::::::::::::::���i1\�(��:
:
�:�0

:
��:��Excluded by Requester

Co lo ny and Research Servi ces 
............................. �.�.n�9.�.�Excluded by Requester

Trai ni ng ManagerjExcluded by Requester 
6 Total Number Other Personnel 

RESEARCH & RELATED Budget {A-B} (Funds Requested) 

Tracking Number: GRANT117037 42 

80,343.00 32,043.00 112,386.00 

14,756.00 5,885.00 20,64 1.00 
........ ...................................... ...................................... .................................................. .............................................. .................................................. 

17,684.00 9,355.00 27,039.00 
........ ................................. . .... ................. . . . . . . . . ............. .................................................. ............ . .............. ................... .............. . . ............... . . ............... . .

1 8,327.00 9,695.00 28,022.00 
........ ...................................... ...................................... .................................................. ........... , ,  ................................. ................................................. . 

43,752.00 23,145.00 

22,681.00 11,998.00 
Total Other Personnel 

Total Salary, Wages and Fringe Benefits (A+B) 
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34,679.00 
289,664.00 

339,858.00 
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RESEARCH & RELATED BUDGET - SECTION C, D, & E, BUDGET PERIOD 1 

ORGANIZATIONAL DUNS*: 0471200840000 

Budget Type*: • Project O Subaward/Consortium 

Enter name of Organization: Regents of the University of California 

Start Date*: 05-01-2015 End Date*: 04-30-2016 Budget Period: 1 

C. Equipment Description

List items and dollar amount for each item exceeding $5,000 

Equipment Item Funds Requested($)* 

Total funds requested for all equipment listed in the attached file 0.00 

Additional Equipment: 

D. Travel

File Name: 

Total Equipment 0.00 

1. Domestic Travel Costs ( Incl. Canada, Mexico, and U.S. Possessions)

Funds Requested ($)* 

6,000.00 

0.00 2. Foreign Travel Costs

E. Participant/Trainee Support Costs

1. Tuition/Fees/Health Insurance

2. Stipends

3. Travel

4. Subsistence

5. Other:

O Number of Participants/Trainees 

RESEARCH & RELATED Budget {C·E} (Funds Requested) 

Tracking Number: GRANT11703742 

Total Travel Cost 

Total Participant Trainee Support Costs 
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Funds Requested ($)* 

0.00 

0.00 

0.00 

0.00 

0.00 
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RESEARCH & RELATED BUDGET- SECTIONS F-K, BUDGET PERIOD 1 

ORGANIZATIONAL DUNS*: 0471200840000 

Budget Type*: • Project O Subaward/Consortium 

Enter name of Organization: Regents of the University of California 

Start Date*: 05-01-2015 End Date*: 04-30-2016 Budget Period: 1 

F. Other Direct Costs Funds Requested($)* 

1. Materials and Supplies 3,594,605.00 

2. Publication Costs 0.00 

3. Consultant Services 0.00 

4. ADP/Computer Services 0.00 

5. Subawards/Consortium/Contractual Costs 0.00 

6. Equipment or Facility Rental/User Fees 0.00 

7. Alterations and Renovations 0.00 

8. Shipping Costs 1,500.00 

9. SPF Testing- Immunology and Pathogen and Pedigree analysis- Vet Diagnostics Lab 116,000.00 

10. AALAS Test fees 4,175.00 

Total Other Direct Costs 3,716,280.00 

G. Direct Costs Funds Requested ($)* 

H. Indirect Costs

Indirect Cost Type 

1 . MTDC Primate Center Rate 

Cognizant Federal Agency 

(Agency Name, POC Name, and POC Phone Number) 

I. Total Direct and Indirect Costs

Total Direct Costs (A thru F) 4,062,138.00 

Indirect Cost Rate (%) Indirect Cost Base ($) Funds Requested ($)* 

22. 7 4,062,138.00 922,105.00 
---------1 

Total Indirect Costs 922,105.00 

DHHS, ERNEST WILLARD, (415) 437-7820 

Total Direct and Indirect Institutional Costs (G + H) 

Funds Requested ($)* 

4,984,243.00 

Funds Requested ($)'I 

0.00 

K. Budget Justification* File Name: CM_BudgetJustification.pdf 

(Only attach one file.) 

RESEARCH & RELATED Budget {F-K} (Funds Requested) 

Tracking Number: GRANT11703742 
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Expiration Date: 06/30/20t 6 

RESEARCH & RELATED BUDGET - SECTION A & B, BUDGET PERIOD 2 

ORGANIZATIONAL DUNS*: 0471200840000 
Budget Type*: • Project O Subaward/Co nso rtium 
Enter name of Organization: Regent s o f the Universit y o f Califo rnia 

Start Date*: 05-01-2016 End Date*: 04-30-2017 Budget Period: 2 

A. Senior/Key Person

Prefix First Name• Middle Last Name* Suffix Project Role* Base Calendar Academic Summer Requested Fringe Funds Requested ($)* 

Name Salary ($) Months Months Months Salary ($)* Benefits ($)* 

.. '..· .............

Excluded by Requester

.. ............... �l.;r!,;�'.��

tor 

��-::-�-

u

�-

i

�-,:

a

-�-�o .. '. .

.

. '. . . . . . . . . . . . . . . O .

.

. '. ........ .. 

2

��.

2

�

5

.:'..'. . .. ...... 

1 

.

1 

:�.�

9.0

.'. .. ......... ....... ...... . �.�:

?

.:.�.:'..'. 
.� ............... .._ _______________ � . ............... �.°.r.e. .. �.�i�.�ti�t ....... .._ ___ _. .. �:.O. .............. o:.O. ........ ... . ?.?.o!.?.:�.O. . . . . . . . . . . . . . . �'..�.?.�-�.O. ............ .................. � .. ?.!�.!..�.:�.O. 
Total Funds Requested for all Senior Key Persons in the attached file 

Additional Senior Key Persons: File Name: Total Senior/Key Person 50,985.00 

B. Other Personnel

Number of Project Role*

Personnel*

Calendar Months Academic Months Summer Months Requested Salary ($)* Fringe Benefits• Funds Requested ($)* 

Po st Do ctoral Associat es 
....................................................................................................... ...................................... ...................................... ...................................... .................................................. .... ................... ....................... ..................................................

Gr aduate St udent s 

.............................. U..�.��.�w��.�.�t.e. .. ��.��.e.�.�� ......................... ...................................... ...................................... ...................................... .................................................. .............................................. ................................................. . 
Secretar ial/Cler ical ....................................................................................................... ........ l=FFORT

1 Assist Dir fo r Co lo nyMananement ,_, 
and Research Service�Excluded by 

:::::::::::::::::::::::::::::A�iii���:$.�):�0ii�ipc1uded by Requester
Quality Assurance Specialist lExcluded by 

::::::::::::)::::::::::::::���i1\�(��::�:�0:��:�jExcluded by Requester
1 Co lo ny and Resear ch Services 

........................... .  }'.".1.�.n�9.�.�Excluded by Requester
Training Managepcluded by Requester 

6 Total Number Other Personnel 

RESEARCH & RELATED Budget {A-B} (Funds Requested) 

Tracking Number: GRANT117037 42

83,505.00 35,239.00 118,744.00 

15,347.00 6,476.00 21,823.00 
................................. . . .. . . . .................. . . . . . ............. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ........... . . . . . . . . . . . . ....... .. . ......... .............. . . ............... . . ............... . .

18,392.00 10,174.00 28,566.00 
··· · · · · · · · · · ·· · · · · · · · ·· · · · ··· · · · · · · · · ·  .................... . .... ............. .................................................. ........................... ................... .............. . . ............... . . ................ . 

1 9,060.00 10,543.00 29,603.00 
................................. . .... . . . .... . ............ . . . . . ............. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ....... , ,  .. . . . . . . . . . . . ........... ... ..... . .............. . . ............... . . . ............... .

45,502.00 25,170.00 

23,589.00 13,049.00 
Total Other Personnel 

Total Salary, Wages and Fringe Benefits (A+B) 
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70,672.00 

36,638.00 
306,046.00 

357,031.00 

Funding Opportunity Number: PAR-14-226. Received Date: 2014-07-15T19:19:27.000-04:00 

Obtained by Rise for Animals. 
Uploaded to Animal Research Laboratory Overview (ARLO) on 09/19/2020



Contact PD/Pl: Lewin, Harris, A Animal-Resources-001 (079) 

RESEARCH & RELATED BUDGET - SECTION C, D, & E, BUDGET PERIOD 2 

ORGANIZATIONAL DUNS*: 0471200840000 

Budget Type*: • Project O Subaward/Consortium 

Enter name of Organization: Regents of the University of California 

Start Date*: 05-01-2016 End Date*: 04-30-2017 Budget Period: 2 

C. Equipment Description

List items and dollar amount for each item exceeding $5,000 

Equipment Item Funds Requested($)* 

Total funds requested for all equipment listed in the attached file 0.00 

Additional Equipment: 

D. Travel

File Name: 

Total Equipment 0.00 

1. Domestic Travel Costs ( Incl. Canada, Mexico, and U.S. Possessions)

Funds Requested ($)* 

6,180.00 

0.00 2. Foreign Travel Costs

E. Participant/Trainee Support Costs

1. Tuition/Fees/Health Insurance

2. Stipends

3. Travel

4. Subsistence

5. Other:

O Number of Participants/Trainees 

RESEARCH & RELATED Budget {C·E} (Funds Requested) 

Tracking Number: GRANT11703742 

Total Travel Cost 

Total Participant Trainee Support Costs 
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6,180.00 

Funds Requested ($)* 

0.00 

0.00 

0.00 

0.00 

0.00 

Funding Opportunity Number: PAR-14-226. Received Date: 
2014·07· 15T19:19:27.000·04:00 

Obtained by Rise for Animals. 
Uploaded to Animal Research Laboratory Overview (ARLO) on 09/19/2020



Contact PD/Pl: Lewin, Harris, A Animal-Resources-001 (079) 

RESEARCH & RELATED BUDGET- SECTIONS F-K, BUDGET PERIOD 2 

ORGANIZATIONAL DUNS*: 0471200840000 

Budget Type*: • Project O Subaward/Consortium 

Enter name of Organization: Regents of the University of California 

Start Date*: 05-01-2016 

F. Other Direct Costs

1. Materials and Supplies

2. Publication Costs

3. Consultant Services

4. ADP/Computer Services

5. Subawards/Consortium/Contractual Costs

6. Equipment or Facility Rental/User Fees

7. Alterations and Renovations

8. Shipping Costs

End Date*: 04-30-2017 Budget Period: 2 

Funds Requested ($)* 

3,702,294.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

9. SPF Testing- Immunology and Pathogen and Pedigree analysis- Vet Diagnostics Lab

1 O. AA LAS Test fees 

1,545.00 

119,480.00 

4,300.00 

G. Direct Costs

H. Indirect Costs

Indirect Cost Type 

1 . MTDC Primate Center Rate 

Cognizant Federal Agency 

(Agency Name, POC Name, and POC Phone Number) 

I. Total Direct and Indirect Costs

Total Other Direct Costs 

Total Direct Costs (A thru F) 

3,827,619.00 

Funds Requested ($)* 

4,190,830.00 

Indirect Cost Rate (%) Indirect Cost Base ($) Funds Requested ($)* 

22. 7 4,190,830.00 951,318.00 
---------1 

Total Indirect Costs 951,318.00 

DHHS, ERNEST WILLARD, (415) 437-7820 

Total Direct and Indirect Institutional Costs (G + H) 

Funds Requested ($)* 

5,142,148.00 

Funds Requested ($)'I 

0.00 

K. Budget Justification* File Name: CM_BudgetJustification.pdf 

(Only attach one file.) 

RESEARCH & RELATED Budget {F-K} (Funds Requested) 

Tracking Number: GRANT11703742 
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Contact PD/Pl: Lewin, Harris, A Animal-Resources-001 (079) 0MB Number: 4040-0001 

Expiration Date: 06/30/20t 6 

RESEARCH & RELATED BUDGET - SECTION A & B, BUDGET PERIOD 3 

ORGANIZATIONAL DUNS*: 0471200840000 

Budget Type*: • Project O Subaward/Consortium
Enter name of Organization: Regents of the University of California 

Start Date*: 05-01-2017 End Date*: 04-30-2018 Budget Period: 3 

A. Senior/Key Person

Prefix First Name• Middle 

Name 

1. Excluded by Requester 

2. 

Additional Senior Key Persons: 

Last Name* 

File Name: Total Senior/Key Person 51,498.00 

B. Other Personnel

Number of Project Role*

Personnel*

Calendar Months Academic Months Summer Months Requested Salary ($)* Fringe Benefits* Funds Requested ($)* 

Post Doctoral Associates 
....................................................................................................... ...................................... ...................................... ...................................... .................................................. ....................................... ....... ..................................................

Graduate Students 

.............................. U..�.��.�w��.�.�t.� .. ��.��.��.�� ......................... ...................................... ...................................... ...................................... .................................................. .............................................. ................................................. . 
Secretarial/Clerical 

.
. .
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .. . .  �---� .. . . . .. . . . . ......................

.
. . . . ........ ............

.
. . . ..... ... . . .... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .... . . . . . . . . . . . . . . . ...... . . . . . . . . ...... ............. . . ............... . . ............... . . . 

Assist Dir for Colony Mananement EFFORT 
and Research Service��cluded by 

:::::::::::::::::::::::::::::A�iii���:$.�):�0ii��Excluded by Requester
Quality Assurance SpecialistlExcluded by 

::::::::::::)::::::::::::::���i1\�(��::�:�0:��:��pcluded by Requester
1 Colony and Research Services 

............................ }'.".1.�.n�9.�.�Excluded by Requester 
Training Manage�Excluded by Requester 

6 Total Number Other Personnel 

RESEARCH & RELATED Budget {A-B} (Funds Requested) 

Tracking Number: GRANT117037 42 

86,899.00 37,960.00 124,859.00 

15,961.00 6,972.00 22,933.00 
............ .................. . . . . . . . . . ................... . . . . . ............. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . , . . . . . . . . . . . .......... . . . . . . . . . . . . . . . ................... .............. . . ............... . . ................ .

19,127.00 10,925.00 30,052.00 
·· · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ·  · · · · · · · · · · · · · · ·· · · · · · · · · · ·· · · · · · · · · · · ·  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
· · · · · · · ···· · · · · · · · · · · · · · · · · ···· · · · · · · · · · · ····· 

..............
. . .

..............
. . .

..............
. . 

19,822.00 11,322.00 31,144.00 
.............................. . . . . . . . . . . ..... . ........ . . . . . ................. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ........... , ,  . . . . . . . . . .... ...... . . . . . . . . ..... . .............. . . ............... . . ................ .

47,322.00 27,029.00 

24,532.00 14,012.00 

Total Other Personnel 

Total Salary, Wages and Fringe Benefits (A+B) 
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74,351.00 

38,544.00 

321,883.00 

373,381.00 

Funding Opportunity Number: PAR-14-226. Received Date: 2014-07-15T19:19:27.000-04:00 

Obtained by Rise for Animals. 
Uploaded to Animal Research Laboratory Overview (ARLO) on 09/19/2020



Contact PD/Pl: Lewin, Harris, A Animal-Resources-001 (079) 

RESEARCH & RELATED BUDGET - SECTION C, D, & E, BUDGET PERIOD 3 

ORGANIZATIONAL DUNS*: 0471200840000 

Budget Type*: • Project O Subaward/Consortium 

Enter name of Organization: Regents of the University of California 

Start Date*: 05-01-2017 End Date*: 04-30-2018 Budget Period: 3 

C. Equipment Description

List items and dollar amount for each item exceeding $5,000 

Equipment Item Funds Requested($)* 

Total funds requested for all equipment listed in the attached file 0.00 

Additional Equipment: 

D. Travel

File Name: 

Total Equipment 0.00 

1. Domestic Travel Costs ( Incl. Canada, Mexico, and U.S. Possessions)

Funds Requested ($)* 

6,365.00 

0.00 2. Foreign Travel Costs

E. Participant/Trainee Support Costs

1. Tuition/Fees/Health Insurance

2. Stipends

3. Travel

4. Subsistence

5. Other:

O Number of Participants/Trainees 

RESEARCH & RELATED Budget {C·E} (Funds Requested) 

Tracking Number: GRANT11703742 

Total Travel Cost 

Total Participant Trainee Support Costs 
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6,365.00 

Funds Requested ($)* 

0.00 

0.00 

0.00 

0.00 

0.00 

Funding Opportunity Number: PAR-14-226. Received Date: 
2014·07· 15T19:19:27.000·04:00 

Obtained by Rise for Animals. 
Uploaded to Animal Research Laboratory Overview (ARLO) on 09/19/2020



Contact PD/Pl: Lewin, Harris, A Animal-Resources-001 (079) 

RESEARCH & RELATED BUDGET- SECTIONS F-K, BUDGET PERIOD 3 

ORGANIZATIONAL DUNS*: 0471200840000 

Budget Type*: • Project O Subaward/Consortium 

Enter name of Organization: Regents of the University of California 

Start Date*: 05-01-2017 End Date*: 04-30-2018 Budget Period: 3 

F. Other Direct Costs Funds Requested($)* 

1. Materials and Supplies 3,815,365.00 

2. Publication Costs 0.00 

3. Consultant Services 0.00 

4. ADP/Computer Services 0.00 

5. Subawards/Consortium/Contractual Costs 0.00 

6. Equipment or Facility Rental/User Fees 0.00 

7. Alterations and Renovations 0.00 

8. Shipping Costs 1,591.00 

9. SPF Testing- Immunology and Pathogen and Pedigree analysis- Vet Diagnostics Lab 123,064.00 

1 O. AALAS Test fees 4,429.00 

Total Other Direct Costs 3,944,449.00 

G. Direct Costs Funds Requested ($)* 

H. Indirect Costs

Indirect Cost Type 

1 . MTDC Primate Center Rate 

Cognizant Federal Agency 

(Agency Name, POC Name, and POC Phone Number) 

I. Total Direct and Indirect Costs

Total Direct Costs (A thru F) 4,324,195.00 

Indirect Cost Rate (%) Indirect Cost Base ($) Funds Requested ($)* 

22. 7 4,324,195.00 981,592.00 
---------1 

Total Indirect Costs 981,592.00 

DHHS, ERNEST WILLARD, (415) 437-7820 

Total Direct and Indirect Institutional Costs (G + H) 

Funds Requested ($)* 

5,305,787.00 

Funds Requested ($)'I 

0.00 

K. Budget Justification* File Name: CM_BudgetJustification.pdf 

(Only attach one file.) 

RESEARCH & RELATED Budget {F-K} (Funds Requested) 

Tracking Number: GRANT11703742 
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Contact PD/Pl: Lewin, Harris, A Animal-Resources-001 (079) 0MB Number: 4040-0001 

Expiration Date: 06/30/20t 6 

RESEARCH & RELATED BUDGET - SECTION A & B, BUDGET PERIOD 4 

ORGANIZATIONAL DUNS*: 0471200840000 

Budget Type*: • Project O Subaward/Consortium 
Enter name of Organization: Regents of the University of California 

Start Date*: 05-01-2018 End Date*: 04-30-2019 Budget Period: 4 

A. Senior/Key Person

Prefix First Name• Middle 

Name 

Last Name* Suffix Project Role* Base Calendar Academic Summer Requested Fringe Funds Requested($)* 

Salary ($) Months Months Months Salary ($)* Benefits ($)* 

.�•·······
•
[ ... _

c

_

lu

_

d

_

e

_

d

_

b

_

y

_

R

_

e

-

qu

_

e

_

s

-

te

_
r 

___________ _.l

li:�i�
1::

,:

,.-�-!
s

-

t

�-

u

S-t

i

�-
l
:-�-I --.□ .. : .. : .............. : .. :........ 

2::::: : 
1

::::: :: ....... ....... �::::: :: 
Total Funds Requested for all Senior Key Persons in the attached file 

Additional Senior Key Persons: File Name: Total Senior/Key Person 51,952.00 

B. Other Personnel

Number of Project Role*

Personnel*

Calendar Months Academic Months Summer Months Requested Salary ($)* Fringe Benefits* Funds Requested ($)* 

Post Doctoral Associates 
......................................... .............................................................. ...................................... ...................................... ...................................... .................................................. ....................... ................ ....... ..................................................

Graduate Students 

.............................. U..�.��.�w��.�.� t.� .. ��.��.��.�� ......................... ...................................... ...................................... ...................................... .................................................. .............................................. ................................................. . 
Secretarial/Clerical ....................................................................................................... ....... EFFO RT

1 

Assist Dir for Colony M:=incinom,:mt 
and Research Service��clude_d by 

:::::::::::::::::::::::::::::A�iii���:$.�):�0ii�ipccluded by Requester I
Quality Assurance SpecialistExcluded by............................. 
F

ac
iffties .. M.ari'aii'e�Excluded by Requeste

r ............................. cciioriy·;:.-�;i·o���·;,,-h - ,,:. 
............................ }'.".1.�.n�9.�.�Excluded by Requester

Training Manage�Excluded by Requester 

6 Total Number Other Personnel 

RESEARCH & RELATED Budget {A-B} (Funds Requested)

Tracking Number: GRANT117037 42 

87,768.00 39,481.00 127,249.00 

16,204.00 7,289.00 23,493.00 
... ............................... . . . . . . . .................... . . . . . ............. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ........ . . . . . . . . . . . . . . ....... .. . ......... .............. . . ............... . . ............... . .

19,701.00 11,587.00 31,288.00 
. . . ·· · · · · · · · · · · ·· · · · · · · · ·· · · · ··· · · · · · · · · ·  .................... . .... ............. .................................................. ........................... ................... .............. . . ............... . . ................ . 

20,615.00 12,125.00 32,740.00 
... ..................... ......... . . . . . . . . ................ . . . . . . . . . ............. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . ........ , ,  . . . . . . . . . . . ........... . . . . . ..... . .............. . . ............... . . . ............... .

49,215.00 28,947.00 

25,513.00 15,007.00 

Total Other Personnel 

Total Salary, Wages and Fringe Benefits (A+B) 
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78,162.00 

40,520.00 

333,452.00 

385,404.00 

Funding Opportunit y Number: PAR-14-226. Received Date: 2014-07-15T19:19:27.000-04:00

Obtained by Rise for Animals. 
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Contact PD/Pl: Lewin, Harris, A Animal-Resources-001 (079) 

RESEARCH & RELATED BUDGET - SECTION C, D, & E, BUDGET PERIOD 4 

ORGANIZATIONAL DUNS*: 0471200840000 

Budget Type*: • Project O Subaward/Consortium 

Enter name of Organization: Regents of the University of California 

Start Date*: 05-01-2018 End Date*: 04-30-2019 Budget Period: 4 

C. Equipment Description

List items and dollar amount for each item exceeding $5,000 

Equipment Item Funds Requested($)* 

Total funds requested for all equipment listed in the attached file 0.00 

Additional Equipment: 

D. Travel

File Name: 

Total Equipment 0.00 

1. Domestic Travel Costs ( Incl. Canada, Mexico, and U.S. Possessions)

Funds Requested ($)* 

6,556.00 

0.00 2. Foreign Travel Costs

E. Participant/Trainee Support Costs

1. Tuition/Fees/Health Insurance

2. Stipends

3. Travel

4. Subsistence

5. Other:

O Number of Participants/Trainees 

RESEARCH & RELATED Budget {C·E} (Funds Requested) 

Tracking Number: GRANT11703742 

Total Travel Cost 

Total Participant Trainee Support Costs 

Page 694 

6,556.00 

Funds Requested ($)* 

0.00 

0.00 

0.00 

0.00 

0.00 

Funding Opportunity Number: PAR-14-226. Received Date: 
2014·07· 15T19:19:27.000·04:00 

Obtained by Rise for Animals. 
Uploaded to Animal Research Laboratory Overview (ARLO) on 09/19/2020



Contact PD/Pl: Lewin, Harris, A Animal-Resources-001 (079) 

RESEARCH & RELATED BUDGET- SECTIONS F-K, BUDGET PERIOD 4 

ORGANIZATIONAL DUNS*: 0471200840000 

Budget Type*: • Project O Subaward/Consortium 

Enter name of Organization: Regents of the University of California 

Start Date*: 05-01-2018 

F. Other Direct Costs

1. Materials and Supplies

2. Publication Costs

3. Consultant Services

4. ADP/Computer Services

5. Subawards/Consortium/Contractual Costs

6. Equipment or Facility Rental/User Fees

7. Alterations and Renovations

8. Shipping Costs

End Date*: 04-30-2019 Budget Period: 4 

Funds Requested ($)* 

3,928,391.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

9. SPF Testing- Immunology and Pathogen and Pedigree analysis- Vet Diagnostics Lab

1 O. AA LAS Test fees 

1,639.00 

126,756.00 

4,562.00 

G. Direct Costs

H. Indirect Costs

Indirect Cost Type 

1 . MTDC Primate Center Rate 

Cognizant Federal Agency 

(Agency Name, POC Name, and POC Phone Number) 

I. Total Direct and Indirect Costs

Total Other Direct Costs 

Total Direct Costs (A thru F) 

4,061,348.00 

Funds Requested ($)* 

4,453,308.00 

Indirect Cost Rate (%) Indirect Cost Base ($) Funds Requested ($)* 

22. 7 4,453,308.00 1,010,901.00 
---------1 

Total Indirect Costs 1,010,901.00 

DHHS, ERNEST WILLARD, (415) 437-7820 

Total Direct and Indirect Institutional Costs (G + H) 

Funds Requested ($)* 

5,464,209.00 

Funds Requested ($)'I 

0.00 

K. Budget Justification* File Name: CM_BudgetJustification.pdf 

(Only attach one file.) 

RESEARCH & RELATED Budget {F-K} (Funds Requested) 

Tracking Number: GRANT11703742 
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Contact PD/P l: Lewin, Harris, A Anima l-Resources-001 (079) 0MB Number: 4040-0001 

Expiration Date: 06/30/20t 6 

RESEARCH & RELATED BUDGET - SECTION A & B, BUDGET PERIOD 5 

ORGANIZATIONAL DUNS*: 0471200840000 

Budget Type*: • Project O Subaward/Consortium 
Enter name of Organization: Regents of the University of California 

Start Date*: 05 -01-2019 End Date*: 04-30 -2020 Budget Period: 5 

A. Senior/Key Person

Prefix First Name• Middle 

Name 

Last Name* Suffix Project Role* Base Calendar Academic Summer Requested Fringe Funds Requested($)* 

.--
s""-a"--la"-r .... rv_.C.._.$)'-,Months Months Months Salary ($)* Benefits ($)* 

1. 

r

xcluded by Requester 

I 

Assoc 

rn,

ecto

c �'""�";'- . 
□ .. '. ... '. .............. O .

.

. '. ........ .. 

2

��.

2

�

5

.:'..'. . .. ...... 

1 

�:�.�

3.0

.'. .. ......... ....... ...... . �.�:

8

.��.:'..'. 
�············ J�::i��:Ust a

s

, '''Y . 0 0 0 0 ... 9,0]5 00 3 ,504 00 12,5]9 00 

Total Funds Requested for all Senior Key Persons in the attached file 

Additional Senior Key Persons: File Name: Total Senior/Key Person 52,427.00 

B. Other Personnel

Number of Project Role*

Personnel*

Calendar Months Academic Months Summer Months Requested Salary ($)* Fringe Benefits• Funds Requested ($)* 

Post Doctoral Associates 
......................................... .............................................................. ...................................... ...................................... ...................................... .................................................. ....................... ................ ....... ..................................................

Graduate Students 

.............................. U..�.��.�w��.�.�t.� .. ��.��.��.�� ......................... ...................................... ...................................... ...................................... .................................................. .............................................. ................................................. . 
Secretarial/Clerical ....................................................................................................... .......... EFFORT 1 Assist Dir for Colony Manaaement 
and Research Service�Exc luded by 

:::::::::::::�:::::::::::::::A�iii���:$.�):�0ii�IExc luded by Request er
1 Quality Assurance Soecialis1Exc luded by 

::::::::::::)::::::::::::::���i1\�(��::�:�0:��:��pc luded by Requester

1 Colony and Researcn ::;erv1ces 
............................ }'.".1.�.n�9.�.1Exc luded by Request er

1 Training Managerpclu ded by R equest er

6 Total Number Other Personnel 

RESEARCH & RELATED Budget {A-B} (Funds Requ ested) 

Tracking Number: GRANT117037 42 

88,646.00 41,102. 00 129,748. 00 

16,281.00 7,549.00 23,830. 00 
, .... ............................... . . . . . . . .................... . . . . . ............. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . , . . . . . . . . . . . ............ . . . . . . . . . . . . . ................... ............... . ............... . . ................ .

19,512.00 11,824.00 31,336. 00 
..... ·· · · · · · · · · · · ·· · · · · · · · ·· · · · ··· · · · · · · · · ·  .................... . .... ............. .................................................. ........................... ................... .............. . . ............... . . ................ . 

20,326.00 12,318.00 32,644.00 
, .... ............................... . . . . . . . ................ . . . . . ................. . . . . . . . . . . . . . . . , ,  . . . . . . . . . . . . . . . . . . . . . . . . , . . . . . . . . . . . . . ...... , ,  . . . . . . . . . . . . . ......... . . . . . ..... . ............... , ,  .............. . . . ....... , ....... .

49,708.00 30,123. 00 

25,769.00 15,616. 00 

Total Other Personnel 

Total Salary, Wages and Fringe Benefits (A+B) 
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79,83 1. 00 

41,385. 00 

338,774.00 

391,201.00 

Funding Opportunity N umber: PAR-14-226. Received Date: 2014-07-15T19:19:27.000-04:00 

Obtained by Rise for Animals. 
Uploaded to Animal Research Laboratory Overview (ARLO) on 09/19/2020



Contact PD/Pl: Lewin, Harris, A Animal-Resources-001 (079) 

RESEARCH & RELATED BUDGET - SECTION C, D, & E, BUDGET PERIOD 5 

ORGANIZATIONAL DUNS*: 0471200840000 

Budget Type*: • Project O Subaward/Consortium 

Enter name of Organization: Regents of the University of California 

Start Date*: 05-01-2019 End Date*: 04-30-2020 Budget Period: 5 

C. Equipment Description

List items and dollar amount for each item exceeding $5,000 

Equipment Item Funds Requested($)* 

Total funds requested for all equipment listed in the attached file 0.00 

Additional Equipment: 

D. Travel

File Name: 

Total Equipment 0.00 

1. Domestic Travel Costs ( Incl. Canada, Mexico, and U.S. Possessions)

Funds Requested ($)* 

6,753.00 

0.00 2. Foreign Travel Costs

E. Participant/Trainee Support Costs

1. Tuition/Fees/Health Insurance

2. Stipends

3. Travel

4. Subsistence

5. Other:

O Number of Participants/Trainees 

RESEARCH & RELATED Budget {C·E} (Funds Requested) 

Tracking Number: GRANT11703742 

Total Travel Cost 

Total Participant Trainee Support Costs 
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6,753.00 

Funds Requested ($)* 

0.00 

0.00 

0.00 

0.00 

0.00 
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RESEARCH & RELATED BUDGET- SECTIONS F-K, BUDGET PERIOD 5 

ORGANIZATIONAL DUNS*: 0471200840000 

Budget Type*: • Project O Subaward/Consortium 

Enter name of Organization: Regents of the University of California 

Start Date*: 05-01-2019 

F. Other Direct Costs

1. Materials and Supplies

2. Publication Costs

3. Consultant Services

4. ADP/Computer Services

5. Subawards/Consortium/Contractual Costs

6. Equipment or Facility Rental/User Fees

7. Alterations and Renovations

8. Shipping Costs

End Date*: 04-30-2020 Budget Period: 5 

Funds Requested ($)* 

4,045,652.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

9. SPF Testing- Immunology and Pathogen and Pedigree analysis- Vet Diagnostics Lab

1 O. AA LAS Test fees 

1,688.00 

130,558.00 

4,699.00 

G. Direct Costs

H. Indirect Costs

Indirect Cost Type 

1 . MTDC Primate Center Rate 

Cognizant Federal Agency 

(Agency Name, POC Name, and POC Phone Number) 

I. Total Direct and Indirect Costs

Total Other Direct Costs 

Total Direct Costs (A thru F) 

4,182,597.00 

Funds Requested ($)* 

4,580,551.00 

Indirect Cost Rate (%) Indirect Cost Base ($) Funds Requested ($)* 

22.7 4,580,551.00 1,039,785.00 
---------1 

Total Indirect Costs 1,039,785.00 

DHHS, ERNEST WILLARD, (415) 437-7820 

Total Direct and Indirect Institutional Costs (G + H) 

Funds Requested ($)* 

5,620,336.00 

Funds Requested ($)'I 

0.00 

K. Budget Justification* File Name: CM_BudgetJustification.pdf 

(Only attach one file.) 

RESEARCH & RELATED Budget {F-K} (Funds Requested) 

Tracking Number: GRANT11703742 
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PRIMATE SERVICES: COLONY MANAGEMENT AND RESEARCH SERVICES 

BUDGET JUSTIFICATION 

PERSONNEL 
The personnel table provides an overview of the percent full time equivalent (FTE) devoted to CNPRC base 
grant functions and the funding source. Totals with an asterisk (*) represent those individuals whose effort is 
split among more than one component of the CNPRC. 

Percent (%) FTE devoted to CNPRC base 
functions by source 

Personnel Role P51 I Program Income I Other I Total 
Excluded by Requester Associate Director for Primate % Effort 

Services 
Assistant Director for Colony 
Management and Research Services 

Affiliate Scientist 
Quality Assurance Specialist 
Colony Operations Manager 
Colony and Research Services 
ManaQer 
TraininQ ManaQer 
Core Scientist 

Technical Suooort (95) Technicians u I JUU I u I 1UU

Shoo Staff (6) Mechanicians n I tnn I n I tnn

Excluded by Requester Administrative Assistant % Effort 
1naIvIauaIs snown in 1Ta11cs are not su orted b pp y the P51 base rant; their salar SU ort is g y pp rovided b Pro ram Income p y g 

I 

xcluded by Requester IEFFORT I Wo Effort 
i=-..,......,....,..,----,..,....---,-1 DVM, DACLAM, Associate Director for Primate Services ._ ____ _,months i._ ___ _.

eluded by is Associate Professor in the Department of Medicine and Epidemiology, School of Veterinary 
Medicine, the Associate Director for Primate Services, and Chief Veterinarian. He has responsibilities for all 
aspects of the nonhuman primate colonies and related services provided through Colony Management and 
Research Services. 

xcluded by Requester ssistant Director for Colony Management and Research Service 
eluded by reports directly to the Associate Director for Primate Services1-"":'.:::::i:;-;=;r�e�s�p�o�ndEEx�cl wudfEie:a-dt>1byv7......._,,

,:-:-
--:---:--<�P.

\:ll-
.n

il!
11
g.:
P.s

l1-.!
tP.

:;i..
.r.,....,..J .._____, __ __. Requester t e overa management of the nonhuman primate colonies including daily operations, managemen 

��- -� production and research colonies, supervision of all staff, budget expenditures, training, long range planning 
for the colony, and management of animal resources including the selection and assignment of animals. 
Monthly recharge billing is monitored, as well as rate development for recharge procedure Excluded by 
responsible for project budgeting, assisting investigators with budgets for grant and contrac su m1ss10 RequeSter
animal sales. 

�----� r::-,-:::-:-:--,,-f::XCluded by eluded by RequeSter 
DVM MPH, PhD, Affiliate Scientist fFFORT I months % Effort equester has been 

working with�clude_d by and the veterinary staff on the study of idiopathic 1 1 e Primate 
Medicine Services cJude_d by developed a standardized template for these studies to ensure that result
focused trials are pe orme consistently with limited confoundin variables, permitting comparisons between 
studies and identification of potentially useful interventions clude

1
d by will focus on the impact of idiopathic

h . d' h d I d b' I . I eques er c ronic ,arr ea an re ate su Jects on co ony anima s. 
eluded by Requester �FFORT 

I 
% Effort 

Quality Assurance Specialist .,_L ___ --,---,, months ...,,..,,,,....,,...,,,T eouester provides quality
'---a,,...s,,...,s,..,.u=r..,,..a,,...nc.,,...e,,...,..,,,q.,...,u..,,..a,..,,,1 y control (QNQC) services for all aspects of colony managemen , an or t e conduct of Good 

Laboratory Practice (GLP) studies performed according the requirements for the Food and Drug Administration 
(FDA). From a colony management perspective, areas of QA/QC include water quality assessment, chow 
anal sis, environmental monitoring, equipment calibration, microbiological testing, and controlled drug 

Excluded by men is also responsible for maintaining all standard operating procedures (SOPs) andRequester 
�---� 

g they are up a ea on a regular basis. 
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icluded by Requester 
I IEFFORT 

I 

lo Effort I eluded by

�------�Colony Operations Manager '-=-----_,months equeSter is responsible for
coordinating the CNPRC shop for day-to-day facility operations, and managing all aspects of facilit needs 
including security. He is the point-of-contact for facility and environmental monitoring needs...,__ __ �_,1

Excluded by 

the scheduling and daily assessments of facility repair and maintenance, minor renovations or upgra e RequeSter 

animal facility, and coordination with UC Davis campus groups responsible for facilities maintenance and 
repair. 

icluded by Requester 
I �FFORT 

I 

Yo Effort Excluded by 
�------� Colony and Research Services Manage'L�----�months Requester supervises

centralized staff that provide technical support to investigators as requested, and all relate activities. She
assists the Assistant Director for Colony Management and Research Services with monthly recharge billing,
management of the colonies, budget expenditures, and developing project budgets for grant and contract
submissions. She also coordinates activities between the different Primate Services components for colony
and research needs, and provides oversight for indoor enrichment and pairing activities according to the
Primate Well-Being Plan. 

pcluded by Requester 
I 

�FFORT 
I 

Yo Effort Excluded by 
.... l _ ____,,__,...-..,.....,.,.-__,._.Training Manager .... L____,,

,.,...----'month Requester as developed and implemented a
state-of-the-art training program for all areas related I care, colony management, and research 

!
Excluded by � lis responsible for one-on-one training for new employees and rou training for annual re-RequeSter I btexisung work groups, students, and visiting investigators and trainees gu arly Excluded by 

and updates current areas of instruction. He also leads the training classes requir�""l'nr'Tl'.r1'17'»"ican Ass RequeSter 

for Laboratory Animal Science (AALAS) certification at all levels. 
xcluded by Requester jEFFORT 

I 

% Effort Excluded by Requester 
ore Scientis�..,,,,.......,.....-c="'="""-=-r-:,..,,,.,.,,..... 

months -................... ---""T'"""-,.......� is Professor-in-
.__"TT",e,....,s,..,,1 ""'e""'n="'c,....,e,....,-r"T..,,.e=pa=r=m'""e"""n........--='o.f Obstetrics and Gynecology, School o e IcIne, an a ore Scientist in the 

Reproductive Sciences and Regenerative Medicine Research Unit. She has extensive expertise in gamete
biology and cryopreservation techniques, and over 20 years experience working with nonhuman primates on
assisted reproductive techniques including artificial insemination protocols. She will be responsible for the
collection and cryopreservation of rhesus monkey sperm. 

A total of 95 technical staff members (e.g., Animal Resource Supervisors, Animal Care Technicians, Project 
Technicians, Enrichment Technicians) address all aspects of Colony Management and Research Services as 
described in the Research Strategy section. In addition, a staff of 6 mechanicians provide support on-site for 
facilities (see Administration and Operations Services) and investigator needs (e.g., installing equipment, 
fabrication of testing equipment). Along with Administrative Assistant Maureen Touchstone (primary 
responsibility for entry of all animal colony demographic data updated every 24 hours, work order processing, 
billing), these staff members are supported by Program Income. 

FRINGE BENEFITS 
Fringe benefits are calculated at the UC Davis federally negotiated rates, which are applied by title code and
fiscal year (July through June). 

EQUIPMENT 
Requests for equipment are listed in the Facilities Improvement section. 

SUPPLIES 

to attend the Annual AALAS National Meeting,
eetIng, and for eluded by to travel to another Nationalequester 

$3,541,605 is requested for per diem for 1,707 animals supported by the P51 base grant including the long
term production colonies, indoor colonies, and animals in the research project pool in between project
assignments. The number of animals is based upon annualized animal days. This includes rhesus monkeys
and titi monkeys; the long-tailed macaques are supported by research projects. Daily per diem includes 
feeding, cleaning, sanitation, environmental enrichment, preventive health care, and veterinary care. The rate, 
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consistent with the rate charged to research projects, is developed in compliance with the NIH Cost Analysis 
and Rate Setting Manual and updated annually. 

$50,000 is requested for short-term workup of animals and to support colony-related findings identified by 
research and professional staff that will contribute to improvement of animal resources, and/or improved 
husbandry and management practices. 

$3,000 is requested for sperm cryopreservation supplies including extender and media components, 
cryoprotectants, straws, liquid nitrogen, pipettes, and other laboratory supplies used for sperm cryobanking. 

OTHER EXPENSES 
$86,000 is requested for Specific Pathogen Free (SPF) testing in the Immunology and Pathogen Detection 
Resources Core (see Core). The SPF animals are tested from 1 to 4 times annually based on age and SPF 
status. Included is testing for Herpes B-virus, simian retrovirus (SRV), simian T-cell leukemia virus (STLV}, and 
simian immunodeficiency virut (SIV). 

$30,000 is requested for pedigree analysis in the UC Davis Veterinary Genetics Laboratory. Blood samples are 
collected from all newborns in the field corrals for this analysis. 

$1,000 is requested for overnight shipping costs of specimens in required shipping containers from any 
animals involved in a human exposure. Samples are collected for shipment to the National Herpes B 
Laboratory to determine B-virus status at the time of the potential human exposure to B-virus seropositive 
animals. 

$4,175 is requested for testing fees for employees to complete the AALAS technical certifications. 

$500 is requested for sperm cryopreservation shipping costs. 

SUBSEQUENT YEARS 
In Years 2 through 5, all non-personnel costs are increased by 3%. Personnel costs are increased based on 
projected salary escalations by title code and the UC Davis federally negotiated fringe benefit rates. 

FACILITIES AND ADMINISTRATIVE COSTS (INDIRECT COSTS) 
Indirect Costs are budgeted in accordance with the UC Davis rate agreement dated August 19, 2013 at 22. 7%, 
which is the negotiated rate for the CNPRC Base Grant. Per the UC Davis' rate agreement, this indirect cost 
rate is applied on a Modified Total Direct Cost basis, which includes all salaries and wages, fringe benefits, 
materials and supplies, services, travel, and the first $25,000 of each subgrant and subcontract. Excluded from 
the modified total direct costs are equipment; capital expenditures; charges for tuition remission; rental costs; 
scholarships and fellowships; as well as the portion of each subgrant and subcontract in excess of $25,000. 
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RESEARCH & RELATED BUDGET - Cumulative Budget 

Section A, Senior/Key Person 

Section B, Other Personnel 

Total Number Other Personnel 

Total Salary, Wages and Fringe 
Benefits (A+B) 

Section C, Equipment 

Section D, Travel 

1. Domestic

2. Foreign

Section E, Participant/Trainee Support 
Costs 

1. Tuition/Fees/Health Insurance

2. Stipends

3. Travel

4. Subsistence

5. Other

6. Number of Participants/Trainees

Section F, Other Direct Costs 

1. Materials and Supplies

2. Publication Costs

3. Consultant Services

4. ADP/Computer Services

5. Subawards/Consortium/Contractual
Costs

6. Equipment or Facility Rental/User
Fees

7. Alterations and Renovations

8. Other 1

9. Other 2

10. Other 3

Section G, Direct Costs 
(A thru F) 

Section H, Indirect Costs 

Section I, Total Direct and Indirect 
Costs (G + H) 

Section J, Fee 

Tracking Number: GRANT11703742 

Totals($) 

30 

31,854.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0 

19,086,307.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

7,963.00 

615,858.00 

22,165.00 

257,056.00 

1,589,819.00 

1,846,875.00 

0.00 

31,854.00 

0.00 

19,732,293.00 

21,611,022.00 

4,905,701.00 

26,516,723.00 

0.00 
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PHS 398 Cover Page Supplement 

1. Project Director / Principal Investigator (PD/Pl)

Prefix: 

First Name*: 

Middle Name: 

Last Name*: 

Suffix: 

2. Human Subjects

Clinical Trial? 

Harris 

A 

Lewin 

Agency-Defined Phase Ill Clinical Trial?* 

3. Permission Statement*

e No 

Q No 

O Yes 

O Yes 

0MB Number: 0925-0001 

If this application does not result in an award, is the Government permitted to disclose the title of your proposed project, and the name, 
address, telephone number and e-mail address of the official signing for the applicant organization, to organizations that may be 
interested in contacting you for further information (e.g., possible collaborations, investment)? 

O Yes e No 

4. Program Income*

Is program income anticipated during the periods for which the grant support is requested? • Yes Q No 

If you checked "yes" above (indicating that program income is anticipated), then use the format below to reflect the amount and source(s). 
Otherwise, leave this section blank. 

Budget Period* 

2 

3 

4 

5 

Anticipated Amount ($)* Source(s)* 

6,678,300.00 Animal Sales and Services; Per Diem 

7,045,607.00 Animal Sales and Services; Per Diem 

7,433,115.00 Animal Sales and Services; Per Diem 

7,841,936.00 Animal Sales and Services; Per Diem 

8,273,242.00 Animal Sales and Services; Per Diem 
............................. .......... ........ . . ...... . . . ..  . ........................ .......................................... ............................................................................ . 
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PHS 398 Cover Page Supplement 

5. Human Embryonic Stem Cells

Does the proposed project involve human embryonic stem cells?* • No Q Yes 

If the proposed project involves human embryonic stem cells, list below the registration number of the specific cell line(s) from the following 
list: http://grants.nih.gov/stem_cells/registry/current.htm. Or, if a specific stem cell line cannot be referenced at this time, please check the box 
indicating that one from the registry will be used: 

Cell Line(s): □ Specific stem cell line cannot be referenced at this time. One from the registry will be used.

6. Inventions and Patents (For renewal applications only)

Inventions and Patents*: O Yes e No 

If the answer is "Yes" then please answer the following: 

Previously Reported*: O Yes Q No 

7. Change of Investigator/ Change of Institution Questions

□ Change of principal investigator / program director

Name of former principal investigator / program director: 

Prefix: 

First Name*: 

Middle Name: 

Last Name*: 

Suffix: 

□ Change of Grantee Institution

Name of former institution*: 

Tracking Number: GRANT117037 42 
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PHS 398 Research Plan 

Please attach applicable sections of the research plan, below. 0MB Number: 0925-0001 

1. Introduction to Application
(for RESUBMISSION or REVISION only) 

2. Specific Aims

3. Research Strategy*

4. Progress Report Publication List

Human Subjects Sections 

5_ Protection of Human Subjects 

6. Inclusion of Women and Minorities

7. Inclusion of Children

I---

Other Research Plan Sections 

8. Vertebrate Animals

9. Select Agent Research

1Q_ Multiple PD/Pl Leadership Plan 

11. Consortium/Contractual Arrangements

12. Letters of Support

13. Resource Sharing Plan(s)

I---

Appendix (if applicable) 

14. Appendix

Tracking Number: GRANT117037 42 

CM_SpecificAims.pdf 

CM_ReserachStrategy _ pdf 

CM_ Ver tebrate_Animals_pdf 

Resource_Sharing_Plan.pdf 
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PRIMATE SERVICES: COLONY MANAGEMENT AND RESEARCH SERVICES 

SPECIFIC AIMS 

The Colony Management and Research Services team provides support for all indoor and outdoor-housed 
monkeys with a current census of approximately 5,000 animals. The rhesus macaque (Macaca mulatta) is the 
primary species housed at the California National Primate Research Center (CNPRC), with subsets of animals 
defined by age and viral status. There are also two small colonies of long-tailed macaques (Macaca 
fascicularis) and titi monkeys ( Callicebus cupreus) that are used for specialized research projects. The 
experienced Colony Management and Research Services team manages this large and complex colony 
providing continuous care, 24 hours a day, 7 days a week, as well as a range of research support capabilities 
to meet investigator needs. 

Specific Aim 1. Provide outstanding colony management and infrastructure support to maintain and 
utilize a national resource of nonhuman primates for translational research. 
Plan. The overriding goal is to provide a well-managed colony and well-trained workforce to support all Colony 
Management and Research Services operations. The efficient management of the animal colonies is essential 
to ensure a readily available source of healthy animals and associated resources to maximize research 
opportunities for investigators. This service function closely integrates with all Primate Services components as 
well as the National Primate Research Center (NPRC) Consortium where best practices are shared for 
continued improvements and refinements. Staff respond to the dynamic research environment, and provide a 
central hub for the flow of information to all Primate Services entities to ensure that overall goals in colony 
management and research support are achieved. 

Specific Aim 2. Ensure high quality training in all areas of animal care and colony management. 
Plan. An essential effort is focused on the training of staff in daily husbandry, care, and management to meet 
regulatory requirements and ensure expectations are achieved. Working knowledge of daily husbandry and 
animal needs, appropriate animal handling techniques, the importance of infectious disease control, safe 
practices training, and refined technical procedures that are targeted to the species is critical to the CNPRC 
mission. One-on-one training, group training, and on-the-job training provided by dedicated training specialists 
ensure that the knowledge and skillset required are achieved and sustained. The training program is focused 
on all aspects of job performance, with an emphasis on consistency, safe practices, and compliance. Training 
is also provided for all levels of the American Association for Laboratory Animal Science Technician 
Certification Program, and staff members are encouraged to participate in and meet the qualifications for 
certified animal care technicians. 

Specific Aim 3. Promote and support responsible conduct of research and animal care. 
Plan. A central focus is to ensure the highest quality standards of animal care and research conduct for the 
well-being of the animals, and to meet the CNPRC scientific mission. The goal is to continue to evaluate and 
review established guidelines, standard operating procedures, and practices to ensure that standards of 
excellence are consistently maintained. 
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PRIMATE SERVICES: COLONY MANAGEMENT AND RESEARCH SERVICES 

RESEARCH STRATEGY 

INTRODUCTION 
A primary goal of Colony Management and Research Services is to ensure the highest quality animal care and 
husbandry for the California National Primate Research Center (CNPRC) nonhuman primate colonies. The 
CNPRC vivarium is a component of the UC Davis Association for Assessment and Accreditation of Laboratory 
Animal Care International (AAALAC)-accredited program. The most recent AAALAC review (2014) of the UC 
Davis Animal Care Program resulted in Full Accreditation with no recommendations for improvements, 
attesting to the high quality standards for animal research at UC Davis and the CNPRC. At UC Davis, a single 
Institutional Animal Care and Use Committee (IACUC) oversees all animal use in research and teaching in 
order to ensure that the highest ethical and animal welfare standards are met. 

The CNPRC leadership, Core Scientists, and staff work together as an integrated team with the IACUC and 
the overall UC Davis Animal Care Program infrastructure to ensure that investigators nationwide can access 
the unique resources and capabilities available. This is accomplished by: 
• State-of-the-art husbandry for ~5,000 nonhuman primates in a variety of housing conditions. Efficient

management of the animal colony is essential to facilitate research utilization.
• Specific management programs for different animal colonies within the CNPRC including various levels of

Specific Pathogen Free (SPF) rhesus monkeys from infants to aged individuals, and a unique colony of titi
monkeys.

• A team of highly trained research technicians with expertise in working with the nonhuman primate model
to support colony management needs and provide research support to individual investigators as
requested.

• Manage 24 outdoor field corrals for animal production and to serve as a dynamic laboratory for
investigators conducting research at the CNPRC. Many of the field corrals have been managed as stable
breeding populations for over 30 years. These multigenerational, complex social communities provide a
unique resource to study health across the lifespan.

As one of seven National Primate Research Centers (NPRCs), the CNPRC has a significant responsibility 
to investigators, the NIH, the public, and the animals under our care. Over the past 53 years of operation 
the CNPRC has continuously strived to improve and refine the management of nonhuman primates. 
Through Primate Services, the CNPRC has been a leader in the development of outdoor breeding corrals, 
colony pedigrees, providing for the Figure 1. Organizational Chart: Colony Management and Research 

enrichment of the captive Services 

environment, and establishing SPF 
populations of rhesus macaques. 
The CNPRC is working with the six 
other NPRCs through the NPRC 
Consortium to continually improve 
and maintain the high quality of the 
research primate and best practices 
for colony management and care. 
Primate Services is also committed 
to meeting the research needs of 
investigators at the CNPRC. This 
mission requires careful balancing of 
these needs with the regulatory 
requirements to ensure optimal 
outcomes and successful projects. 

Members of the Colony Management 
and Research Services team are 
shown in Figure 1 and Table 1. 

Research Strategy 

Harris Lewin, Pl I 
[ IACUC 'eluded by II t . 0. t 1G Attendina Veterinarian l

quester n enm ,rec or Excluded by Requester I 

!eluded by Requester rssociate Director Primate Services l

Primate Services 

Colony Management and Research Services 

Excluded by J=Xcluded by 
I I Assistant Director for I

:=xcluded by 
Requester PPn11P,tPr 1.,0,ony 1V1anagement and Research Requester 

Core Scientist M11I,Iate :;c1entIst Services 
J 

fecluded by 
r 1

Excluded by 

iExcluded by lExcluded by 
r Requester Requester quester Requester 

1.,0,ony, ,-,esearcn uuallty Assurance Services Manager I raining Manager Colony Operations 

r 'I 

J
Project {11) and Assistant Area Administrative 
Enrichment (5) Training Supervisors Assistant 

Technicians Coordinator (7) 
Technicians 

(71) Mechanicians J 
'- _/ 

(6) 
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T bl 1 C I a e o ony M t d R anagemen an esearc hS ervrces p 

Personnel UC Davis Affiliation 
ersonne , avrs , ,a ron, an I UC D . AffT f d CNPRC R I o e

CNPRC Role 

Excluded by Requester Department of Medicine and Epidemiology, Associate Director for Primate 
School of Veterinary Medicine Services 

Assistant Director Colony 
CNPRC Management and Research Services 
CNPRC Affiliate Scientist 
CNPRC Quality Assurance Coordinator 
CNPRC Colony Operations Manager 
CNPRC Colony / Research Services Manager 
CNPRC Training Manager 
Department of Obstetrics and Gynecology, 
School of Medicine Core Scientist 

I Technical Support (95) CNPRC Technicians 
I Shop Staff (6) CNPRC Mechanicians 
Excluded by Requester CNPRC Administrative Assistant 

The sources of support for the last year of the current funding period (May 1, 2014 to April 30, 2015) and the 
first year of the proposed funding period (May 1, 2015 to April 30, 2016) per the FOA are shown in Table 2. 

Table 2. Support for Colony Management and Research Services 
May 1, 2014 to April 30, 2015 May 1, 2015 to April 30, 2016 

P51 Base Grant $3,858,911 $4,062,138 
Program Income from P51 $5,910,385 $6,678,300 
Other Sources $749,678 $757,250 

TOTAL $10,518,974 $11,497,688 

eviewers' comments 

SIGNIFICANCE 
Progress and Major Accomplishments: Contributions to the CNPRC Mission 

Specific Animal rrent vIvanu 
· 

.__ _____ _. of indoor animal space including animal rooms, 
Location lism rooms and work areas, hospitals, surgery suites, infectious and non-infectious nurseries and 

in ectIous animal housing. The outdoor animal housing area includes pecific Animal ield corrals and pecific Animal
---"-- Location Specific Animal 

-�--�_.The outdoor space is used primarily to support t e ong-term breeding prog
Location vivarium Is under the direction of the Associate Director for Primate Services (Chief Veterinarian), Dr.

eluded by Requester 

The CNPRC maintains approximately 5,000 animals. The rhesus production colony provides research subjects 
that span the entire lifespan ranging from newborns to juveniles, prime reproductive age adults, and geriatric 
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stages of life. Each of these groups is utilized in NIH-supported research at the CNPRC. During the current 
funding period, the long-tailed macaque colony was dispersed to other NPRCs with a small group of 12 
animals maintained. The Chinese SPF colony, consisting of 125 animals, was relocated to the Oregon NPRC 
in 2013 when the supporting NIH grant ended. 

Outdoor Housing and Production. The major colony at the CNPRC consists of rhesus macaques as the 
species most frequently used in biomedical research and requested by the majority of investigators. The 
colony is housed under three different conditions: indoor housing, group housing in corn cribs (which can 
accommodate approximately 12-20 individuals), and half-acre outdoor field corrals each of which can house up 
to approximately 150 animals (Figure 2). The advantage of this colony is that it can cost effectively provide 

Figure 2. Rhesus monkeys are housed as follows: indoor paired 

housing, corn cribs (A), or half-acre field corrals (B). 

A 

sufficient numbers of healthy animals for 
research with known life histories and 
demographic profiles. The long-term 
production colony is housed in the field 
corrals with a current population of 2,800. 
These animals provide infants, juveniles, 
adults, and aged animals. This housing also 
provides a very valuable opportunity for the 
investigation of social behavior. As the 
population of the field corrals has grown, the 
CNPRC has split these cages in an effort to 
decrease the density, and to populate new 

production corrals. Input from Behavior Management Services and Genetics Management Services aids in 
implementing these events. The live birth rate remains constant (approximately 80%), resulting in an average 
of 600 live births in the outdoor housing areas annually (Table 3). The field corrals continue to be the primary 
breeding source for the CNPRC. This colony provides high quality rhesus macaques that are available for 
research or sale to other NPRCs and approved institutions. In the current funding period, there has been an 
increasing use of the field corrals in observational research using animals in a natural social environment. 

T bl 3 F" Id C a e Ie orra ro uc I0n av 0 ,pn ' IP d f (M 1 2010 t A ·1 30 2014) 
Grant Year Females (N) Conceptions Live Births (N) Live Birth Rate(%) Birth Rate/Conceptions (%) 
2010 -2011 759 675 582 76.7 86.2 

2011-2012 816 689 628 77.0 91.2 

2012 -2013 773 671 621 80.3 92.6 

2013 -2014* 652 590 528 80.9 90.4 

TOTALS 3,000 2,625 2,359 78.6 87.5 
*Estimated

Each year animals are harvested from the field corrals as needed for research projects. They are also removed 
from the field corrals on occasion for behavior management reasons, and may be relocated to another housing 
area or assigned to a project (Table 4). 

T bl 4 F" Id C a e Ie orra IH arvests (M ay 1, to ,pn ' 1 2010 A ·1 30 20 4) 
Grant Year Sex Infants (N) Juveniles (N) Adults (N) Total 
2010 -2011 Male 53 129 119 301 

Female 45 101 172 318 

2011 -2012 Male 50 245 119 414 

Female 68 149 249 466 

2012-2013 Male 32 73 126 231 

Female 45 106 155 306 

2013-2014 Male 47 112 127 286 

Female 54 82 109 245 

TOTALS Male 181 559 491 1,227 
Female 213 438 685 1,334 

Approximately 700 rhesus monkeys are housed outdoors in corn cribs, which provide options for caging in 
smaller social groups. Included in this population are young rhesus monkeys in peer housing with an adult, as 
well as harem breeding groups consisting of one adult male and multiple cycling females of reproductive age. 
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Typically, these females would have a first birth in this outdoor setting. The corn cribs are also an excellent 
housing option for vaccine studies and for investigators in need of social housing to monitor behavior. 

Indoor Housing and Monitoring. Approximately 1,700 of the 5,000 rhesus monkeys at the CNPRC are 
housed indoors. Animal rooms are maintained within the recommended guidelines established by the current 
edition of the Guide for the Care and Use of Laboratory Animals and Animal Welfare Act. Typical nonhuman 
primate rooms provide 10-15 air changes per hour and are negatively pressurized relative to 
anterooms/corridors and the outside. Lighting is provided by fluorescent lights which are controlled by timers 
(12 hours on/12 hours off), and room temperature is maintained between 68°F and 80°F, depending on the 
species and age of the animals in the room. Emergency generator power is provided for all animal rooms. 
Power failures, major temperature fluctuations, and other environmental disturbances are alarmed directly to 
Campus Physical Plant Services and are monitored by CNPRC personnel on a daily basis. The Colony 
Operations Supervisor and the Maintenance Shop Supervisor carry pagers 24 hours/day and are alerted to 
any environmental monitoring alarms and rooms that may be out of the acceptable temperature and humidity 
range. 

The indoor colony is housed in caging with partitions to allow daily socialization of compatible pairs. The indoor 
population also includes animals housed in nurseries, weanling groups, and the aged colony (see National 
Institute on Aging Colony). The indoor time-mate colony provides investigators with pregnancies of known 
gestational age that are monitored closely during pregnancy. The time-mate colony population is approximately 
300 animals (males and females). Females are evaluated annually for continued inclusion in the time-mate 
program. Screening for simian immunodeficiency virus (SIV), simian retrovirus (SRV), and simian T-cell 
leukemia virus (STLV) is conducted annually with these evaluations. Based on menstrual cycles, mating 
typically begins in October and continues through May, with the majority of conceptions in November and 
December. Females are time-mated based on cycle length for two days (Table 5). 

Table 5. Time-Mate Production Colon• (May 1, 2010 to April 30, 2014) 
Grant Year Females Bred (N) Conception Rate Project Use 
2010 - 2011 276 76% 89% 

2011 - 2012 306 75% 70% 

2012 - 2013 238 73% 76% 

2013 - 2014 227 72% 77% 

TOTALS 1,047 74% 78% 

Pregnancies are detected by ultrasound in early gestation using established protocols developed by Dr. 
Tarantal (Reproductive Sciences and Regenerative Medicine Research Unit; also see Multimodal 
Imaging Core), and are assigned to IACUC-approved projects on a rotational basis, and based on animal 
history. Once assigned, ultrasound evaluations are dictated by study needs. 

Computerized reproductive histories are maintained for all breeding females in the WebVitals program, which 
is maintained by the CNPRC Information Technology Services team (see below). All animals are monitored 
throughout th r in n an annual evaluation is conducted during the non-breeding summer 
months with Excluded by Reque5ter (Senior Veterinary Manager, Primate Medicine Services). Animals with 
marginal repro uctive histories are removed from the breeding colony and assigned to other uses. 

Aged Rhesus Colony. The aged rhesus colony at the CNPRC provides a unique opportunity to support and 
maintain aged animals for research with known life histories. The CNPRC's aged rhesus colony (�19 years of 
age) currently consists of 104 animals, of which 42 are supported by the National Institute on Aging. Currently, 
41 of the 42 animals are assigned to projects. These animals are managed as one colony and participate in a 
semi-annual geriatric veterinary work-up and routine evaluations (see National Institute on Aging Colony). 

SPF Colonies. The CNPRC maintains two SPF rhesus colonies totaling 1,730 animals. SPF Level 1 rhesus 
monkeys are free of Cercopithecine herpesvirus-1 (Herpes B-virus), SRV, SIV, and STLV. The SPF Level 1 
colony consists of ~1,500 animals ranging in age from newborns to mature adults. These animals are housed 
in designated field corrals, corn cribs, and indoor animal rooms. SPF Level 2 includes pure Indian origin rhesus 
that are free of seven persistent viruses including the four Level 1 viruses plus simian foamy virus, rhesus 
rhadinovirus, and rhesus cytomegalovirus (RhCMV). All viral screening is performed in the Immunology and 
Pathogen Detection Resources Core. This SPF Level 2 colony currently totals 234 animals and is supported 
by a NIH grant (#U42-OD010990); animals are provided to AIDS-related investigators. SPF Level 1 animals 
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are made available to investigators upon request, and are harvested from the breeding colony specifically for 
projects (Table 6). Surplus animals may be sold and shipped to approved research facilities and other NPRCs. 

T bl a e 6. mmas rovI e SPF A . I P "d d to nvestIgators (I nterna an dE xter na l)(M ay 1, 2010 to A ·1 ,pn 30, 2014 
SPF Level May 2010 - April 2011 May 2011 - April 2012 May 2012 - April 2013 May 2013 - April 2014 

1 90 80 42 93 

2 42 66 61 35 

With the establishment of several productive SPF breeding corrals, nursery rearing was eliminated in 2010. 

Long-Tailed Macaques and Titi Monkeys. The CNPRC supports 12 long-tailed macaques for long-term 
projects funded by other sources. All are housed indoors and according to the CNPRC Primate Well-Being 
Plan comparable to rhesus monkeys. A small colony of titi monkeys (~86) is generally housed in family groups 
and used by Core and Affiliate Scientists in the Brain, Mind, and Behavior Research Unit (see Unit 
description). This unique resource is the only captive colony of titi monkeys in the world; these animals are 
used in NIH-supported studies focused on the neurobiology and physiology of social bonds. All titi monkeys 
are housed indoors in dedicated space according to the Primate Well-Being Plan requirements. 

Animal Health Program. A health check is performed each morning by the animal care staff. Each animal has 
a location and animal identification barcode that is scanned, and an animal technician records physical signs 
listed on a menu using a portable barcode reader. After completion of the health check, the information is 
downloaded, and a morning health report is generated directly to the veterinary staff. Primate Medicine 
Veterinarians or Animal Health Technicians perform a visual examination of each animal on health report. 
Results of the health check and assessment by the veterinarian are recorded in the animal's record. For 
animals on study, a computerized report is also sent daily to the investigator by electronic mail. Animals in the 
outdoor colony are checked twice each day, once each in the morning and afternoon. Identification of animals 
in the field corrals is performed by unique individual dye markings. Technicians check each cage for any 
animals that require medical attention. The majority of animals used in research projects at the CNPRC are 
from the production colony. Any animals brought into the CNPRC from off-site facilities complete a 90-day 
period in the CNPRC Quarantine Facility and undergo a complete physical examination with complete blood 
counts (CBCs), blood and fecal parasitology, and rectal culture. Five tuberculin tests are completed and 
animals are screened for simian retroviruses (see Vertebrate Animals section). 

Colony Management and Research Services Staff. Colony Management and Research Services is the 
largest of the Primate Services components and include approximately 125 CNPRC em loyees. All of the staff 
report to the Assistant Director for Colony Management and Research Services eluded by Requester Each of 
the staff provides critical functions within the CNPRC infrastructure, and they team to 
ensure all colony and research needs are met. Colony Management staff maintain the colonies through an 
established Animal Care Resource Supervisor structure defined by area and function, and consisting of 
approximately 90 animal care technicians. These individuals provide 24-hour care for the entire colony 
including indoor breeding and specialized research space, as well as the outdoor field corrals. Each of the 
seven Animal Care Resource Supervisors is responsible for staffing, scheduling, and related animal and 
research support for their assigned area. Each Animal Care Resource Supervisor has extensive experience in 
nonhuman primate care and management, and has been extensively trained in all aspects of primate 
husbandry, handling, safe practices, and technical support. Supervisors are cross-trained and are able to step 
in and assist in other areas as needed. These seven areas and general functions include: 
• Indoor Colony (e.g., husbandry, morning health, preventive health procedures under the direction of

Primate Medicine)
• Indoor Cage Crew (e.g., remove and replace cages, cage washing and facilities)
• Infectious Housing and Quarantine (e.g., husbandry, morning health; all handling of BSL2+ animals is

performed under chemical immobilization)
• Nursery Care (e.g., husbandry, morning health, specialized care under the direction of Primate Medicine)
• Outdoor Colonies (e.g., husbandry for North and South Colonies, morning and afternoon health checks)
• Technical Support (e.g., animal relocations, sedation and delivery to procedure rooms, blood collection,

weights, time-mating procedures in coordination with scheduling by Research Services staff; chair and
transfer box training; positive reinforcement training; pairing animals; investigator assistance as requested)

• Environmental Enrichment (e.g., daily colony enrichment activities; see below)
Environmental enrichment activities are an integral component of indoor colony management. Because
enrichment and pairing can have a significant impact on research protocols, Colony Management and
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Research Services staff members work closely with investigators to implement customized plans to address 
both experimental and behavioral requirements. Technical staff is responsible for indoor social pairing (e.g., 
new pair formations; pairing data management including compliance and deferrals; current success rate 68-
75%); indoor environmental enrichment implementation (e.g., rotational enrichment, supplemental enrichment); 
and indoor behavior management (e.g., evaluation and monitoring of potential for injurious self-directed 
behavior with Primate Medicine veterinarians; case-by-case targeted behavioral assessments/reports). They 
also provide support for experimental projects as requested through animal and pairing selections, 
modifications to pairing and/or enrichment according to IACUC-approved protocols, and animal relocations. 
While every animal in the colony is viewed by at least one staff member during morning health rounds, 
Behavior Management Services assess all indoor animals monthly to identify any abnormal behaviors and 
ensure they receive daily enrichment targeting the specific behavior by working closely with the enrichment 
staff. These animals receive a detailed behavioral assessment monthly to monitor their status. 

Research Services staff work very closely with Colony Management staff and serve as the hub for ensuring 
communications between all Primate Services components, and on subjects that directly impact colony 
management and research projects. They also provide a spectrum of research support services (see 
examples, below, and in the National Institute on Aging Colony section), and step in as needed to aid 
investigators when additional short-term technical support is needed. Their primary functions include: 
• Coordination of Colony Management Procedures (e.g., routine weights, tuberculin tests, and physical

examinations; monitoring menstrual cycles and scheduling time-mating; SPF colonies; round-up)
• Centralized Communications (e.g., work orders, billing, scheduling procedures with Primate Medicine and

Anatomic and Clinical Pathology staff)
• Technical Support to Facilitate Investigator Needs (e.g., protocol-specific technical procedures including

sample collections, immunizations, inoculations, sample processing; animal support for procedures such as
pulmonary function testing; see examples below)

• Assist Other Primate Services Components (e.g., animal training; physical therapy; Primate Medicine
support of animals post-operatively)

Research Services staff coordinate all colony management activities and aid with environmental enrichment; 
provide centralized management of work orders and billing; collate general colony demographics; assist 
investigators with hands-on technical support; provide budgetary information for grant and contract 
submissions; and work with all Primate Services components to coordinate work flow and project information. 
Depending on the investigator, a range of services is made available upon request, from basic procedures, 
such as animal selection to project management. This may include activities for which Research Services staff 
have extensive training or may require special training from the Pl and project research team. Specific 
examples highlight the range of options depending on the investi ator and research program. In the National
Institute on Aging Colony section the research programs o Excluded by Requester University of Arizona) and 

f><cluded by Requester [Mt. Sinai School of Medicine) are highlighted, 1 rovided described. Another 
Affili Scientist that conducts research wi h n nh m n primates at the CNPRC is eluded by Reque5ter UC 
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��Y go). �s �n of -_site inves 1 .__�-,--------' isits the CNPRC to p�rform t e surg1ca proce _ures
�---�ted with his proiects. He has a proJect manager and research staff on-site that oversee and coordinate 

all aspects of his studies, and monitor the animals dail ·ec manager utilizes Ex
R 

clude
t
d by 

M d R h S · · · h d .__.,........,.........,.r---r--rr--

...,....... eques er anagement an esearc erv1ces to assist wit stu y nee s in t e o owing ways: 
• Identify and screen animals for study assignment.
• Husbandry needs including specialized bedding and animal care and maintenance.
• Work orders for coordination of research activities such as scheduled surgeries with Primate Medicine.
• Updated budgetary information, as requested.
• Assist with IACUC protocol submissions and amendments, as needed.
• Train new staff and surgery participants in order to meet the CNPRC entry requirements.
• Assist Primate Medicine with daily drug administration through percutaneous endoscopic gastrotomy tubes.
• Assist with training on a specialized treadmill.
Complex projects such as these require many members of the Primate Services team to share the activities,
and to work with the investigator and staff to ensure success of the project and optimal animal care. Animals
may also require imaging off-site for diagnostic and related purposes, which involves the support of both
Colony Management and Research Services and Primate Medicine Services (e.g., transport, anesthesia,
stereotaxic placement, procedure recovery). Recharge activity for such services is shown in Table 7.
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T bl 7 CI a e o on• M t d R esearc anagemen an hS ervIces R esearc hS uppo rt R h ec arge av 0 ,pn ' 
(M 1 2010 t A ·1 30 2014) 

Grant Year Service Type # Users Investigators (N) Service Cost ($) Total Cost($) 
2010-2011 Colony Management 91 Core Scientists (14) 281,523 574,012 

Research Support UC Davis (26) 165,976 
External (51) 126,513 

Research Services 104 Core Scientists ( 14) 209,637 630,927 
Research Support UC Davis (23) 165,673 

External (67) 255,618 
2011 -2012 Colony Management 69 Core Scientists (13) 108,469 303,057 

Research Support UC Davis (19) 74,671 
External (37) 119,917 

Research Services 72 Core Scientists ( 12) 77,609 447,065 
Research Support UC Davis (20) 154,376 

External (40) 215,080 
2012-2013 Colony Management 70 Core Scientists (12) 114,642 354,743 

Research Support UC Davis (24) 116,059 
External (34) 124,041 

Research Services 91 Core Scientists ( 12) 84,181 480,790 
Research Support UC Davis (26) 182,716 

External (53) 213,893 
2013-2014 Colony Management 68 Core Scientists (14) 87,219 282,943 

Research Support UC Davis (20) 100,743 
External (34) 94,981 

Research Services 80 Core Scientists ( 13) 89,593 518,689 
Research Support UC Davis ( 19) 174,657 

External (48) 254,439 
TOTAL $3,592,226 

Information Technology (IT) and Web Vitals. Fi ure 3. Screen view of the WebVitals database. 

WebVitals is widely used by Core Scientists and 
staff to obtain information regarding animals in the 
colonies. After an animal identification number is 
entered, the Animal Summary page presents 
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SNOMED, virology testing, weights, and tuberculin 
test dates and outcomes. Data entry includes 
colony related information generated by daily 
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activities including surgeries. 

Staff Training. The training program within Colony Management and Research Services includes two full-time 
training coordinators. Training is viewed as an initial step at hire but also as an ongoing process through in
house classes and support to attend relevant training programs, meetings, and conferences. Training and 
campus compliance activities that are required of all employees at UC Davis are described in the 
Administration Services section in the Director's Office (e.g., Injury/Illness Prevention Plan; Exposure 
Control for Blood-borne Pathogens; Medical Waste Management; Hazardous Chemical Disposal 
Management). The cornerstone of the program are standard operating procedures (SOPs) and a set of 
"Attention to Detaif' documents that describe how each task or skill conducted is properly performed. Based on 
the Attention to Detail documents, training sessions are provided and address the following: 
• All aspects of animal care from fan raking in a field corral to hosing an indoor animal room to performing the

daily health check of animals in each of the different housing areas.
• Clinical procedures conducted by members of the Primate Medicine staff.
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• Technical procedures conducted by research staff.
• Zoonoses awareness and infection control measures.
• Overview of occupational health risks and worker protection and safety.
• Overview of regulatory agencies and programs that impact research and facility operations.
The CNPRC training team has expanded from basic procedures to more complex procedures and cross
training (see below) including for Animal Health Technicians in Primate Medicine on subjects such as gas
anesthesia monitoring, endotracheal intubation, stereotaxic placement, bandaging, and catheterization to
ensure consistency to meet investigator needs. All staff training is entered in the Staff Training Database, with
updates and annual re-training scheduled through the area supervisors.

For the American Association for Laboratory Animal Science (AALAS) preparatory class sessions, 75 sessions 
are conducted annually. Many of the training procedures are performed on animals scheduled for euthanasia 
( ~ 70 sessions per year; IACUC approved). Approximately 500 sessions are provided for one-on-one or small 
group training sessions, in addition to approximately 30 training sessions that include the entire crew in a 
particular area. During the current funding period, training sessions have expanded to include health 
assessment training for the afternoon health checks outdoors, and new staff performing morning health checks 
in the indoor housing areas. To date, 63 staff have successfully completed the Assistant Laboratory Animal 
Technician requirements, 12 have completed the Laboratory Animal Technician requirements, and 5 the 
Laboratory Animal Technologist requirements. Overall, 63% of the Colony Management and Primate Medicine 
staff members are AALAS certified. New employees are encouraged to enroll in AALAS classes within the first 
few months of employment. The historic averages demonstrate that 95% of those individuals that participate in 
these classes pass and achieve certification the first time. 

SOPs and Quality Assurance (QA). In addition to the above training, an extensive library of 185 SOPs in a 
standardized format provide details on all operational procedures including husbandry, animal health checks, 
preventive health, calibration of equipment, and a full array of medical and experimental procedures. SOPs are 
reviewed annually by staff and undergo full review and revision every three years. SOPs are available online 
on the CNPRC internal website. All SOPs are reviewed and approved by the UC Davis IACUC and can be 
listed by SOP number in IACUC protocol submissions. The CNPRC also has the expertise to provide the QA 
requirements for Good Laboratory Practice (GLP) studies. The relationship with the FDA since this program 
was initiated in 1985 has been favorable, and inspections have consistently resulted in "no action indicated" 
documentation. QA staff provides the requisite services for GLP studies, as well as generalized QA services 
for day-to-day animal care activities. These include SOP program management and review; implementation 
and refinement of the controlled drug tracking program; to serve as administrator for the MedDispense 
controlled drugs system; administrator for the environmental and microbiological monitoring program (e.g., 
cage washer, pH monitoring, animal feed and water analysis); and maintain facility records (e.g., inspections, 
electronic scale maintenance). A complete instruction manual has also been developed to complete CITES 
permits for shipping nonhuman primate specimens. 
Providing Animals for Research. The high level of production from the rhesus colony is needed to meet the 
age range requirements of investigators. Using harvest strategies from all areas, the CNPRC has been able to 
meet these requests. The CNPRC Figure 4. Examples of animal sales nationwide. 
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T bl 8 A . IS I (M 1 2010 t A "130 2014) a e mma a es ai o ,pn ' 

Grant Year # Users Investigators (N) 
2010-2011 80 Core Scientists (12) 

UC Davis (14) 
External (54) 

2011 -2012 66 Core Scientists (10) 
UC Davis (14) 
External (42) 

2012-2013 64 Core Scientists (11) 
UC Davis (17) 
External (36) 

2013 -2014 55 Core Scientists (11) 
UC Davis {14) 
External (30) 

Cost($) Total Cost($) 
907,740 2,926,370 
203,010 

1,815,620 
564,870 3,195,645 
892,925 

1,737,850 
528,465 2,785,935 
781,235 

1,476,235 
456,230 2,317,343 
350,773 

1,510,340 

TOTAL $11,225,293 

During the current funding period, the greatest demand has been for newborns harvested on the day of birth 
(Table 9), females of prime reproductive age, and aged rhesus females. 

Table 9. Nurser Reared Infants for Research Pro·ects (Ma 1, 2010 to A ril 30, 2014) 
Ma 2010 -A ril 2011 Ma 2011 - A ril 2012 Ma 2012 -A ril 2013 Ma 2013 -A ril 2014 

170 210 194 99 

The CNPRC currently maintains approximately 5 project nurseries to support research in areas such as 
infectious disease, immunology, nutrition, and regenerative medicine/gene therapy. Project nurseries include 
highly trained staff that provides continuous care 24 hours a day, 7 days a week. 

INNOVATION 
At one time, a rhesus monkey was a basic animal for research use where the quantity of cohorts within a 
defined age or gender was the primary need. The research enterprise has significantly changed with the 
increase in high-throughput technologies and defined models. With refinement of the nonhuman primate 
model, the management and use have evolved to address, for example, subdivisions of breeding 
populations based on SPF status. The evolution of AIDS research includes technologic advances focused 
on pedigrees and genotypes desirable for AIDS-related studies. This refinement of the nonhuman primate 
model has continued during the current funding period with the expansion of SPF populations and the 
development of complete pedigrees for all of the breeding colonies (see Genetics Management Services). 
In addition, the Biobehavioral Assessment (BBA) Program (see Brain, Mind, and Behavior Research 
Unit) has developed behavioral profiles for over 3,000 infants born in the outdoor field corrals. The colony 
database on individual animals (see Figure 3) is expanding from basic census information such as weight, 
viral status, number of offspring, and age to incorporate information such as behavioral reactivity, pedigree, 
and defined alleles such as MamuA*01. This information greatly increases the value of the colony, but 
simultaneously increases the complexity of colony management and the need for a well-trained staff. 

The Core Scientists provide a unique intellectual resource that closely integrates with Colony Management 
and Research Services, and emphasizes innovation in management practices and research support. For 
example, the Brain, Mind, and Behavior Research Unit provides scientific direction for the Animal Well
Being Plan (see Behavior Management Services). The Infectious Diseases Research Unit was the 
genesis for the SPF program and continues to provide essential insights and contributions on the 
immunology of colony animals and endemic microbial populations in the colony. The Reproductive 
Sciences and Regenerative Medicine Research Unit developed the reproductive monitoring program 
(ultrasound-based and endocrinology), and provides essential insights on reproductive endocrinology and 
development including the maternal/fetal interface, novel research paradigms, and model development. The 
Respiratory Diseases Research Unit provides critical information for understanding the respiratory 
physiology of animals, particularly in the outdoor field corrals. This depth of scientific knowledge and 
primate expertise provides an important and unique basis to support cutting-edge NIH supported research 
with nonhuman primates. It is a particular strength of the CNPRC that Core Scientists and staff are 
engaged and integrated within Primate Services. 

Efficient management of nonhuman primate colonies requires methods to predict the detailed structure of 
populations in terms of age, sex, and life stage distribution as this can greatly improve resource management, 
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animal housing plans, and personnel needs. Because of the limitations of current mathematical models that 
have traditionally been used in studies of free-ranging nonhuman primates to predict future population size, the 
CNPRC modified two mathematical models to allow for projections of age, life stage, and gender, as well as 
simulations of the effect on population structure of various demographic and management parameters. With 
this model, the CNPRC reviews predictions for 1 O years of the future population in the field corrals, and can 
graph the population trajectory for age, life stage, and gender as well as the population as a whole. Further, 
using a mathematical rather than a statistical model, this method can be used for newly established colonies 
with a small initial population. This modeling program is utilized to predict the impact of particular harvest 
strategies on individual cage production as the model takes into account the actual demographics of a cage 
including sex and age make-up of the current population. In addition, vital events such as conception rates, live 
birth rates, mortality rates, and harvests can be added, and the annual production for up to 1 O years can be 
estimated. This approach can also address the longevity and productivity of a cage over time. For example, 
this approach is used when considering requests from investigators for SPF Level 2 animals that are housed in 
two field corrals. If an investigator is interested in conducting a study that requires the removal of 20 juveniles 
between 2 and 4 years of age, the model is used to determine how removing this quantity of a particular age 
group will impact production in two years versus 5 years. Similarly, if 25 prime reproductive age females are 
requested, the mathematical model can determine the long-term impact and the sustainability of the field corral 
based on harvesting this quantity of breeding females. 

APPROACH 
Plans for the Next Funding Period 

Specific Aim 1. Provide outstanding colony management and infrastructure support to maintain and 
utilize a national resource of nonhuman primates for translational research. 
A long-term CNPRC plan is conversion of the conventional breeding colony to SPF status Level 1. Achieving 
this goal serves both personnel safety and research by greatly reducing the occupational health risks 
associated with potential exposure to Herpes B-virus and other nonhuman primate pathogens. This approach 
also eliminates persistent infections representing potential confounding variables for research. In addition, total 
colony conversion to SPF status would greatly reduce the costs associated with maintaining two separate 
colonies (conventional and SPF). 

Colony Conversion. Over the next funding period, the CNPRC plans to slowly decrease the conventional 
colony in the field corrals, while replacing these cages with SPF Level 1 animals. The overall number of 
breeding corrals will remain constant. The CNPRC will reduce the size and production of the conventional 
colony in proportion to the projected increase in the SPF Level 1 colony. We expect to reduce the conventional 
colony by approximately 1 field corral per year, and replace with an SPF Level 1 colony by approximately 1 
corral per year over the next 5 years. Long term, some conventional colony production will be needed in order 
to continue to provide animals for ongoing research projects that do not require SPF animals, and for which the 
change in the status of the animals mid-project would present a confounding variable. Of the conventional 
corrals, those that house hybrid rhesus where males have been vasectomized to reduce overall production will 
be selected first. These animals can be harvested and used to meet current research needs. This will allow for 
slow expansion of SPF Level 1 full Indian rhesus corrals, which are currently the most desirable and are in high 
demand from external investigators. New corrals will be populated from existing social groups of juveniles 
currently in corn cribs and intact social groups in current SPF Level 1 field corrals. 
• SPF Level 1 - Expansion of field corrals to allow steady repopulation of up to 15 field corrals beyond the 9

currently in production. Based on production numbers in existing cages, it is projected that the ability to
populate one additional field corral with SPF Level 1 animals can occur in each of the next 5 years.

• SPF Level 2/lndian - No expansion of the SPF Level 2 Indian colony is planned. Based on current utilization
of SPF Level 2 animals, two production cages should provide sufficient numbers of animals to meet
projected research demands. This group is maintained to support Office of AIDS Research grants. Support
for the SPF Level 2 colony is currently through a U42 grant as noted. It is anticipated that this colony will be
maintained through competing renewals and program income from animal sales.

Colony Size. A goal for the overall production colony includes ongoing assessments of colony size and a 
planned reduction of approximately 500 animals over the next 1-2 years. This reduction will allow for alignment 
with needs of the CNPRC overall, and the demands of current research. Currently, the request for "hybrid 
rhesus macaques" has declined, and the anticipation is that this trend will continue. In the outdoor breeding 
colony, there are 5 field corrals composed of between 90-130 animals in each corral. In each of these corrals 
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the adult males have been vasectomized during the last 3 years in order to limit production and growth. 
Animals from these field corrals will be harvested for research use as noted, as well as advertised for sale in a 
systematic process with the goal of reducing the population of hybrid rhesus, and disbanding the cages. Other 
NPRC's will be consulted, and these animals will be made available through the NPRC Consortium "Animal 
Locator" website (see NPRC Consortium). Utilizing this system, the CNPRC will have the capability to 
routinely list animals available for sale. This information is updated every 24 hours, and a recent addition to the 
website has added the capability for an NPRC to post a call for animals. Adjustments in colony size are made 
thoughtfully utilizing the mathematical model described above, which allows careful planning and adjustments 
based on national needs. 

NPRC Consortium. The CNPRC plays a leadership role in coordinating two high priority initiatives in the 
NPRC Consortium. The Virology Testing Quality Improvement Initiative is led by staff in the CNPRC 
Immunology and Pathogen Detection Resources Core and is focused on assessing whether resource 
laboratories are within acceptable limits for virology testing. Results from this Initiative are being incorporated 
into a white paper on virus testing standards commissioned by the Division of Comparative Medicine and the 
SPF Directors. Similarly, the multi-center Measles Vaccination Safety and Efficacy Study is currently testing an 
alternative measles vaccine candidate. NPRC breeding colonies are at risk for a measles epizootic since 
vaccination programs for measles have lapsed with the 

· · ·
domestic monovalent measles

vaccine.._..L.U........_, ........ """""" .......................... ""-""-l ongoing since 2011, and eluded by RequeSler Primate Medicine) and Affiliate 
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The value of nonhuman primate models is in their genetic diversity, behavioral complexity, and anatomy, 
immunology, and physiology. The scientific resources that have been developed in genetics and genomics 
provide a means to better define individual rhesus monkeys over a lifespan, and to identify models of 
human disease. The NPRC Consortium has initiated an "Extreme Phenotype" survey, and plans are 

underway for a white paper on a program using targeted and state-of-the-art genomics to discover genotype

phenotype relationships related to human disease. The proposal primary goals are to identify common genetic 

variations across the NPRCs, develop an online searchable database as a resource to the research 

community, and establish a genome sequencing service that will generate whole genome or whole exome 

sequences for specific animals with significant phenotypes. As an active member of the NPRC Consortium, the 

CNPRC will participate in these efforts (see Primate Medicine Services). 

Specific Aim 2. Ensure high quality training in all areas of animal care and colony management. 
A cornerstone in the sustainability of high quality animal care is the training of staff in daily husbandry, 
management, and safety practices. Working knowledge of daily husbandry needs, appropriate animal handling 
techniques, the importance of infection control, and technical procedures that are focused on the species is 
critical to the mission of the CNPRC. The current CNPRC Training Program is comprehensive and effective. 

Cross-Training and Training in Safe Practices. During the proposed funding period, the cross-training 
program between areas and specialties will be expanded in order to increase efficiencies in the utilization of 
staff. A more diversified staff will improve efficiency, safe practices, and also maintain a motivated workforce. 
In conjunction with these efforts, the Training Program staff will complete and/or update the Attention to Detail 
documents for every activity conducted at the CNPRC. This includes procedures performed in Primate 
Medicine, technical procedures performed by research staff, and tasks performed in animal care. The specific 
methods by which tasks are performed may change over time therefore Attention to Detail documents will 
require updates to maintain accuracy. Through the staff's comprehensive training program an emphasis on 
safety and safe practices is regularly reinforced. 

AALAS Certification. Beginning in January 2014, a new approach was initiated to encourage individuals to 
pursue AALAS certification. This approach consists of an informational/training session that is held on a 
specific topic and at a related location each week. For example, anatomy will be addressed while trainees view 
a tissue harvest with the pathologists. Principles of sanitation and disinfection will be covered in the cage wash 
area, and husbandry will be addressed while visiting facilities housing for a particular species. The objective is 
to present the material in a manner that accommodates different learning styles, and which may not 
necessarily be achieved in a standard classroom setting. The goal is to engage staff and encourage their 
learning while building enthusiasm to successfully achieve AALAS technical certification. 
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Specific Aim 3. Promote and support responsible conduct of research and animal care. 
The goal over the next funding period is to continue to evaluate and review established guidelines, SOPs, and 
practices, and to ensure that standards of excellence are maintained. Continued interactions with the IACUC 
and NPRC Consortium efforts will aid in this ongoing process and identifying best practices across the entire 
animal care operation. 

UC Davis IACUC. At UC Davis, a single IACUC oversees all animal use in research and teaching in order to 
ensure that the highest ethical and animal welfare standards are met. The IACUC reviews all submitted 
protocols for compliance with the requirements of the Animal Welfare Act, the NIH Guide for the Care and Use
of Laboratory Animals, the Public Health Service Policy on the Humane Care and Use of Laboratory Animals, 
and UC Davis Policies and Guidelines. The UC Davis IACUC is a faculty-based committee and inspects all 
animal facilities, evaluates all aspects of the institutional animal care program, establishes policy and 
procedure for the UC Davis campus, and coordinates training, compliance, and occupational health programs 
across UC Davis. The IACUC requires that every vivarium have an assigned Scientist-in-Charge (SIC) and 
Technician-in-Charge (TIC). This program delineates lines of authority and establishes the primary point-of
contact for each vivarium for regulatory and AAALAC-related purposes, and promotes general animal care 
program communication and education. The SIC is typically a UC Davis faculty member managing the 
vivarium and is experienced in animal research. The TIC is typically a staff member who has direct 

�-..J....<:i.,:u...LL........_,ibility for the vivarium and serves as the point-of-contact for the Attending Veterinarian,IEi<cluded by 

"n""d"r and the IACUC in matters related to vivarium management, animal health concerns, compliance with 
IACUC protocols, and SOPs. At the CNPRC�cluded by lserves as the SIC an eluded by serves as the TIC, 
and they participate in quarterly meetings wrrrn::aWeagUeS from other vivaria, the MOfi�n

r 

ing Veterinarian, and 
the IACUC Administrator. These essential campus-wide activities will continue during the next funding period. 

Emergency Response and Planning Options. Emergency planning has been a focus of the UC Davis 
campus. As part of the UC Ready Plan, CNPRC staff members attend several training sessions on a regular 
basis to review and evaluate needs of the CNPRC during natural disasters or failure of infrastructure 
resources. Contingency plans have been made for acquisition of supplemental water, back-up power with the 
use of on-site generators, and a 4-week supply of monkey chow. Inventories have been planned to assure an 
on-site backup of medical supplies as well as protective clothing. The CNPRC will continue to expand the 
scope of the plan to ensure that all emergency scenarios have been anticipated. The SIC/TIC participates in 
activities to address emergency and contingency planning, and training to provide for the humane handling, 
treatment, transportation, housing, and care of animals in the event of an emergency or disaster. These 
meetings present a situation followed by a discussion of actions based on the scenario including identifying the 
person(s) in charge, functions to be addressed, and contacts to be made. 

Controlled Substance Program. The MedDispense controlled drug units and related training program was 
implemented during the prior funding period. Three units are available in the hospital and the research areas to 
provide the necessary access. The administrative duties for daily monitoring and reconciliation are shared 
between the QA Coordinator, Primate Medicine staff (overseen by a Senior Veterinarian), and trained 
members of the MedDispense team. This program has allowed for close monitoring, tracking, and reporting of 
controlled drug use at the CNPRC. A QA focus is to continue enhancements and refinements for the 
MedDispense Program. In working closely with the product vendor and Information Technology Services
staff, upgrades that will expedite the addition of new animals to the system, removal of animals from the 
system, specialized codes that support many of the special CNPRC needs (e.g., emergency kits which include 
many drug combinations), and the need for additional units in other locations around the CNPRC, will improve 
accessibility and overall efficiencies. 

Facility Needs. Enhancements to the animal care program and overall facility remain a major priority for the 
CNPRC. Upgrades to outdoor breeding areas will continue in order to improve the heating and shade to 
animals in an efficient and clean manner. With an increase in the microbiological monitoring of caging, water 
lines, and most animal testing rooms, the goal is to develop an online workflow system that will calendar, send 
reminders, report results, and track trends. 
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PRIMATE SERVICES: COLONY MANAGEMENT AND RESEARCH SERVICES 

VERTEBRATE ANIMALS 

The California National Primate Research Center (CNPRC) vivarium is a component of the UC Davis 
Association for Assessment and Accreditation of Laboratory Animal Care International (AAALAC)-accredited 
program. The most recent AAALAC review (2014) of the UC Davis Animal Care Program resulted in Full
Accreditation with no recommendations for improvements, attesting to the high quality standards at UC Davis 
and the CNPRC. At UC Davis, a single Institutional Animal Care and Use Committee (IACUC) oversees all 
animal use in research and teaching in order to ensure that the highest ethical and animal welfare standards 
are met. UC Davis animal facilities are routinely inspected by the UC Davis Attending Veterinarian Excluded by 

eluded by and the IACUC. Requester 
equester ._ ____ __. 

1. Proposed Use of Animals. The CNPRC maintains approximately 5,000 animals for investigators locally,
regionally, and nationally. The current CNPRC vivarium consists of pecific Animal indoor animal space.
The outdoor animal housing area include pecific Animal field corrals and Spe corn cribs specific Animal The
outdoor space is used primarily to suppor e ong- erm breeding pro :'fie . The rhesus-'i:fro uc 10n colony
provides research subjects (males and females) that span the entire lifespan ranging from newborns to
juveniles, prime reproductive age adults, to geriatric stages of life. Approximately 1,700 of the 5,000 rhesus
monkeys at the CNPRC are housed indoors. Animal rooms are maintained within the recommended
guidelines established by the current edition of the Guide for the Care and Use of Laboratory Animals and
the Animal Welfare Act. The CNPRC maintains two SPF rhesus colonies totaling 1,730 animals. SPF Level
1 rhesus monkeys are free of Cercopithecine herpesvirus-1 (Herpes B-virus), SRV, SIV, and STLV. The
SPF Level 1 colony of ~1,500 animals range in age from newborns to mature adults. These animals are
housed in designated field corrals, corn cribs, and indoor animal rooms. SPF Level 2 includes pure Indian
origin rhesus that are free of seven persistent viruses including the four Level 1 viruses plus simian foamy
virus, rhesus rhadinovirus, and rhesus cytomegalovirus. The CNPRC also supports 12 long-tailed
macaques for long-term projects funded by other sources. All are housed indoors and according to the
CNPRC Primate Well-Being Plan comparable to rhesus monkeys. A small colony of titi monkeys (~86) are
socially housed generally in family groups.

CNPRC policies provide maximum occupational health and safety including mandatory guidelines for
safely working with nonhuman primates and their fluids, cells, and tissues. Included are the following
requirements when entering animal areas: uniforms, scrubs, or buttoned laboratory coats; designated work
shoes or shoe covers; a facemask; full coverage eye goggles or face shields; and gloves. All work
conducted in the laboratories is under the required BSL2+ conditions and according to the CNPRC training
documents and standard operating procedures (SOPs) for the colony and experimental procedures.

2. Justification of Animal Use, Species Choice, and Numbers. The CNPRC provides the optimal
environment in which to conduct studies with monkeys because of the unique facilities and expertise of the
personnel. The use of nonhuman primates is crucial for the study of human health and disease. Nonhuman
primates provide important translational and preclinical models because of reproductive, developmental,
physiologic, and immunologic similarities. The major colony at the CNPRC consists of rhesus macaques as
the species most frequently used in biomedical research and requested by the majority of investigators.
The colony is housed under three different conditions: indoor housing, outdoor group housing in corn cribs,
and half-acre outdoor field corrals. Animal numbers selected for projects are typically determined by a
power analysis as described in individual IACUC-approved protocols.

3. Veterinary Care. The CNPR r the direction of the Associate Director for Primate
Services (Chief Veterinarian) . .,...,._,=-,......,.---=....,...--veterinary support is provided by Veterinarians and
Animal Health Technicians (AHTs) (see Primate Medicine Services). Staff clinicians provide routine
surveillance of overall colony health and management practices as part of routine physical examinations.
Animals in the outdoor animal colony are weighed, tuberculin tested, immunized for measles and tetanus
as needed, serum banked as required, and examined routinely by a veterinarian twice annually. Animals
housed outdoors are brought indoors to the hospital for treatment until resolution of the clinical problem
and then returned to the social group as quickly as possible to maintain social stability. The hospital has an
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approximate average daily census of 100 animals (maximum 200). Animals in the indoor colony are 
weighed bi-monthly, tuberculin tested twice annually, vaccinated for measles as needed, serum banked as 
required, and examined by a Veterinarian generally before assignment to research projects and/or during 
annual evaluations. Indoor-housed animals on morning health report are assessed by a clinician and 
typically treated in their home cages as needed. Approximately 160 animals are on health report daily with 
a daily average of 45 animals requiring follow-up care. In addition to clinical care, the veterinary staff 
members also perform research and veterinary care surgeries (~300 major surgical procedures annually). 
Clinical veterinary staff members also conduct colony-based projects on new anesthetic agents, improved 
vaccines for animal health, and new surgical techniques. Surveillance for tuberculosis is essential for the 
continued health status of the CNPRC colonies. 

Housing and Environmental Monitoring. Animal rooms are maintained within the recommended guidelines 
established by the current edition of the ILAR Guide for the Care and Use of Laboratory Animals and the 
Animal Welfare Act. Typical nonhuman primate rooms provide 10-15 air changes per hour and are 
negatively pressurized relative to anterooms/corridors and the outside. Lighting is provided by fluorescent 
lights, which are controlled by timers (12 hours on/12 hours off). Room temperature is maintained between 
68°F and 80°F, depending on the species and age of the animals in the room, and are checked and 
recorded daily. Emergency generator power is provided for all animal rooms. Indoor animal housing is 
monitored on a daily basis for temperature, light, and humidity. Power failures, major temperature 
fluctuation, and other environmental disturbances are either alarmed directly to Campus Physical Plant 
Services or monitored by CNPRC personnel on a daily basis. The Colony Operations Supervisor and the 
Maintenance Shop Supervisor carry pagers 24 hours/day and are alerted to environmental monitoring 
alarms and rooms that are out of temperature and humidity range. 

Caging Systems. Indoor cages are stainless steel construction and either wall or rolling rack mounted. 
Cages incorporate a squeeze mechanism to bring the animal to the front of the cage for manipulation. 
Cage sizes are determined by the USDA and NIH policies. Cage designs incorporate sliding partitions to 
allow socialization or pair housing. 

Environmental Enrichment. The Environmental Enrichment program is part of the Colony Management and 
Research Services component of Primate Services, is integrated with Behavior Management Services, 

and includes all animals, with emphasis placed on indoor-housed animals on research projects. Indoor 
cages are outfitted with a variety of enrichment options including manipulation mirrors (allowing the animal 
to view adjacent animals), and cage toys. Perches are present in all indoor cages. Low caloric items, such 
as forage, are provided on forage boards located on each cage. Animals also receive fruit or vegetables 
twice weekly. Non-food enrichment is also emphasized. One example of such enrichment is the placement 
of televisions, which provide visual stimulus to colony animals. Socialization can provide substantial benefit 
to the animals and is generally accomplished within the limitations of research protocols and daily 
management practices. Cages have been retrofitted or purchased with sliding partitions to allow pairing. 
The current strategy is to pair animals during the day and separate them at night to facilitate the 
assessment of physical signs each morning. Animals are paired early in the morning when animal care 
staff begin daily activities, animals are then separated at night when there are limited personnel available to 
monitor for potential aggressive interactions. The ability to observe each animal's individual daily physical 
signs is essential to many research programs and overall clinical care. Behavior Management Services 
staff members view every animal in the colony during morning health rounds and ensure they receive daily 
enrichment items targeting their specific behavior aberration. All indoor animals are also assessed monthly 
to identify any abnormal behaviors; these animals receive a detailed behavioral assessment monthly to 
monitor their status and progress. 

Surveillance. The majority of animals at the CNPRC are from the production colony o 
field corrals. Animals brought into the CNPRC from off-site facilities complete a 90-

Specific Animal 
Location 

CNPRC Quarantine Facility. During this time, animals undergo a complete physical examination with 
complete blood counts, blood and fecal parasitology, and rectal culture. Five tuberculin tests are 
completed, and animals are screened for simian retroviruses including Type D simian retrovirus (SRV), 
Simian Immunodeficiency Virus (SIV), and simian T-cell leukemia virus (STLV). Animals of foreign origin 
are treated for malaria and intestinal parasites. Animals with positive tuberculosis tests and SRV assays, or 
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demonstrating signs of clinical illness, are humanely euthanized and a complete necropsy performed. 

Feeding. The animals are fed commercial monkey chow twice daily. Monkey Chow is pre-analyzed for 
content. The analysis of each lot of feed is reviewed by CNPRC Quality Assurance and a Senior 
Veterinarian. Animals are supplemented with fruit or vegetables twice weekly. Water is provided by 
automatic lixits, which are checked daily for proper operation. Portable caging with detachable waterlines is 
checked daily. The CNPRC potable water supply is obtained from wells operated by UC Davis. All UC 
Davis wells are monitored by the Office of Environmental Health and Safety quarterly. The water is tested 
for chloroforms, a variety of chemical markers including heavy metals and a variety of toxic minerals, 
pesticides, and chemical contaminants. Additionally, the CNPRC tests for general mineral, organic, and 
inorganic contamination annually. 

Sanitation. Indoor cages are hosed daily with a quaternary ammonium detergent/disinfectant and are 
sanitized every 2 weeks in a mechanical cage-washer. A microbiological monitoring program is in place to 
ensure efficacy of sanitation practices. Each animal area is monitored twice per year. Microbiological 
monitoring results are reviewed and signed off by each area supervisor, a Senior Veterinarian, and the 
Assistant Director for Colony Management and Research Services. Monitoring of caging pH during cage 
washing is included in the cage sanitation surveillance program. In addition, water lines in both the indoor 
and outdoor colony are monitored with microbiological testing on a rotational basis in conjunction with cage 
change activities. 

Record Keeping. Record keeping includes a written individual animal record and entry of specific 
information into a computerized Vitals database (see Information Technology Services). Maintenance of 
the animal colony database, including information on project history, reproductive history, clinical data, viral 
status, as well as genealogical data is included. Also included are the current location of the animals, 
weight history, date of last tuberculosis test, and the date of the last serum banking. These data are 
available to aid in project design and animal selection by investigators. This database has also been critical 
to several retrospective studies involving prenatal mortality, transmission of retroviral agents in colony 
management, effects of housing changes on health, and risk factors for spontaneous diseases such as 
endometriosis. Management of this informational database represents a valuable resource to the entire 
biomedical research community. Historical animal-related data are maintained on a yearly basis to reflect 
the production statistics of the colonies including: conception rates, live birth rates, pregnancy loss, and 
infant mortality. 

Animal Health Program. A health check is performed each morning by the colony management staff. Each 
animal has a location and animal identification barcode that is scanned, and an animal technician records 
physical signs listed on a menu using a portable barcode reader. After completion of the health check, the 
information is downloaded onto the main computer, and a morning health report is generated directly to the 
veterinary staff. Veterinarians or Animal Health Technicians perform a visual examination of each animal 
on health report. Results of the health check and assessment by the veterinary clinician are then recorded 
in the animal's record. For animals on study, a report is generated to the investigator on a daily basis by 
electronic mail. Animals in the outdoor colony are also checked twice each day, once in the morning and 
afternoon. Identification of animals in the field corrals is performed by individual dye mark. Technicians 
check each cage closely for animals potentially requiring medical attention. The afternoon health check 
was added to the outdoor colony in 2012, and increased health surveillance is particularly important during 
the birth season. 

Centralized Research Support. The various services represented in Primate Services work synergistically 
to provide high quality, technical research support to all investigators utilizing the CNPRC, as needed, 
whether located locally or at a distant site. Staff veterinarians also provide extensive clinical support to 
animals on long-term research protocols (see Primate Medicine Services). 

Staff Training. The program emphasizes occupational safety, as well as increasing demands for technical 
expertise in the care and research support of nonhuman primates. Training is viewed not only as the initial 
step at hire, but as an ongoing process through in-house classes and support to attend relevant training 
programs, meetings, and conferences. A spectrum of training opportunities is available specific to the 
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CNPRC and to meet campus-wide training requirements. These include: UC Davis Primate Handling and 
Husbandry Training, Campus Laboratory Animal Care Classes (AAALAC preparation); Injury / Illness 
Prevention Plan; Infection Control Plan; Exposure Control for Blood-borne Pathogens; Medical Waste 
Management; Hazardous Chemical Disposal Management; Campus Back Safety Class; Campus Radiation 
Safety Class; Pesticide and Antimicrobial Safety; Training in Good Laboratory Practices; Supervisor 
Training with Job Skills Worksheet; and position specific training for all levels of husbandry, animal care, 
and technical skills. The training program also includes a series of "Attention to Detail' documents that 
provide very detailed information for each of the training and skill areas the staff is expected to meet 
including information to enhance understanding and the need to adhere to defined guidelines for critical 
procedures. 

Standard Operating Procedures (SOPs). Primate Services has an extensive collection of 185 SOPs that 
provide detail on all operational procedures including: husbandry, animal health checks, preventive health, 
calibration of equipment, and a full array of medical and experimental procedures. SOPs are reviewed 
annually by all staff and undergo full review and revision every three years. SOPs are available in an 
electronic format online on the CNPRC internal website. All SOPs are reviewed and approved by the UC 
Davis IACUC, and SOPs by number can be noted in IACUC protocol submissions. 

4. Provisions to Minimize Discomfort, Pain, and Injury. Discomfort is minimized with appropriate sedation,
analgesics, and handling techniques. All possible anesthetics and analgesics are included and
administered under the direction of a CNPRC veterinarian. Animals are sedated with ketamine
hydrochloride (5-30 mg/kg intramuscular [IM]), telazol (5-8 mg/kg IM), or ketamine with dexmedetomidine
(0.015-0.075 mg/kg IM; with reversal atipamezole at a comparable dose) routinely to minimize discomfort
during experimental procedures. For surgical procedures, animals are intubated and maintained under
isoflurane (to effect), with post-operative monitoring for 2-3 days and administration of oxymorphone (0.15
mg/kg) or buprenorphine (0.01 -0.03 mg/kg) for 3 days per veterinary discretion. Animals are monitored by
the veterinary staff for alertness and activity post-anesthesia, including daily assessment for appetite,
hydration, and stool quality. Sutures and condition (e.g., appetite, hydration) are assessed daily for 7 days
post-operatively, discomfort is assessed and scored 3 days post-operatively. Antibiotics and other related
pharmacologic agents are administered under the supervision of a CNPRC veterinarian according to the
CNPRC formulary. The CNPRC maintains a full veterinary staff (Senior Veterinarians, Veterinary
Residents, Animal Health Technicians, Veterinary Pathologists, Pathology Technicians) (see all sections of
Primate Services). Veterinarians are on call 24 hours a day, seven days a week. The CNPRC maintains an
animal hospital, surgery and radiology suites, infectious and noninfectious nonhuman primate nurseries, an
infectious isolation unit, and anatomic and clinical pathology services. UC Davis complies with NIH policy
on animal welfare, the Animal Welfare Act, and all other applicable federal, state, and local laws.

5. Methods of Euthanasia. Animals are euthanized by an overdose of pentobarbital (2!:120 mg/kg
intravenously) consistent with the recommendations of the American Veterinary Medical Association
(AVMA) Guidelines on Euthanasia. All methods include well-established CNPRC SOPs as noted above,
which are approved by the UC Davis IACUC.
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PRIMATE SERVICES: COLONY MANAGEMENT AND RESEARCH SERVICES 

BIBLIOGRAPHY AND REFERENCES CITED 

Not applicable 
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Contact PD/Pl: Lewin, Harris, A Animal-Resources-001 (079) 

ANIMAL RESOURCES: COLONY MANAGEMENT AND RESEARCH SERVICES 

RESOURCE SHARING PLAN 

A detailed Resource Sharing Plan is included in the Overall component of this application. 
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Contact PD/Pl: Lewin, Harris, A Animal-Resources-002 (350) 

APPLICATION FOR FEDERAL ASSISTANCE 

SF 424 (R&R) 

5. APPLICANT INFORMATION

Legal Name*: 

Department: 

Regents of the University of California 

Sponsored Programs 

Division: 

Street1 *: 

Street2: 

City•: 

County: 

State*: 

Province: 

Country*: 

ZIP/ Postal Code*: 

Office of Research 

1850 Research Park Drive 

Suite 300 

Davis 

CA: California 

USA: UNITED ST A TES 

956186153 

Person to be contacted on matters involving this application 

Prefix: First Name•: Middle Name: 

Alyssa 

Position/Title: 

Street1 •: 

Street2: 

City*: 

County: 

State•: 

Province: 

Country*: 

ZIP/ Postal Code*: 

Contracts and Grants Analyst 

1850 Research Park Drive 

Davis 

CA: California 

USA: UNITED STATES 

956186[53 

Phone Number*: 530-754-7827 Fax Number: 530-754-7879 

7. TYPE OF APPLICANT*

Other (Specify): 

0MB Number: 4040-0001 

Expiration Date: 06/30/2016 

Organizational DUNS*: 04 71200840000 

Last Name*: Suffix: 

Bunn 

Email: aabunn@ucdavis.edu 

H: Public/State Controlled Institution of Higher Education 

Small Business Organization Type 0 Women Owned 0 Socially and Economically Disadvantaged 

11. DESCRIPTIVE TITLE OF APPLICANT'S PROJECT*
National Institute of Aging Colony

12. PROPOSED PROJECT

Start Date·

05/01/2015

Tracking Number: GRANT117037 42 

Ending Date• 

04/30/2020 

Funding Opportunity Number: PAR-14-226 . Received Date: 07/15/2014 
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Contact PD/Pl: Lewin, Harris, A Animal-Resources-002 (350) 
0MB Number: 4040·0010 

Expiration Date: 06/3012016 

Project/Performance Site Location(s) 

Project/Performance Site Primary Location 

Organization Name: 

Duns Number: 

Street1 •: 

Street2: 

City*: 

County: 

State*: 

Province: 

Country*: 

Zip / Postal Code*: 

University of California Davis 

0471200840000 

One Shields Ave 

Davis 

CA: California 

USA: UNITED STATES 

956165270 

Project/Performance Site Congressional District*: 

File Name 

Additional Location(s) 

Tracking Number: GRANT117037 42 

0 I am submitting an application as an individual, and not on behalf of 

a company, state, local or tribal government, academia, or other type of 

organization. 

CA-003 
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Contact PD/Pl: Lewin, Harris, A Animal-Resources-002 (350) 

RESEARCH & RELATED Other Project Information 

1. Are Human Subjects Involved?* o Yes e No 

1.a. If YES to Human Subjects 

Is the Project Exempt from Federal regulations? 0 Yes 0 No 

If YES, check appropriate exemption number: - 1 - 2 - 3 _4 - 5 - 6

If NO, is the IRB review Pending? o Yes 0 No 

IRB Approval Date: 

Human Subject Assurance Number 

2. Are Vertebrate Animals Used?* • Yes 0 No 

2.a. If YES to Vertebrate Animals 

Is the IACUC review Pending? O Yes 0 No 

IACUC Approval Date: 

Animal Welfare Assurance Number 

3. Is proprietary/privileged information included in the application?* • Yes 0 No 

4.a. Does this project have an actual or potential impact - positive or negative - on the environment?* 0 Yes 

4.b. If yes, please explain:

4.c. If this project has an actual or potential impact on the environment, has an exemption been authorized or an O Yes

environmental assessment (EA) or environmental impact statement (EIS} been performed? 

4.d. If yes, please explain:

5. Is the research performance site designated, or eligible to be designated, as a historic place?* O Yes 

5.a. If yes, please explain:

6. Does this project involve activities outside the United States or partnership with international o Yes

collaborators?*

6.a. If yes, identify countries:

6.b. Optional Explanation:

Filename 

7. Project Summary/Abstract* NIA_Abstract.pdf 

8. Project Narrative*

9. Bibliography & References Cited NIA_BibliographyReferencesCited.pdf

10.Facilities & Other Resources NIAFacilitiesand0therResources.pdf 

11.Equipment NIA_Equipment.pdf 
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Contact PD/Pl: Lewin, Harris, A Animal-Resources-002 (350) 

PRIMATE SERVICES: NATIONAL INSTITUTE ON AGING COLONY 

ABSTRACT 

The primary goal of Primate Services is to ensure the highest quality animal care and husbandry for the 
California National Primate Research Center (CNPRC) nonhuman primate colonies. The CNPRC manages a 
colony of geriatric rhesus macaques for use by investigators in aging research. The CNPRC aged rhesus 
monkey colony (2:19 years) includes animals that are supported by the National Institute on Aging, which 
promotes the support of colonies of aged animals necessary for research on aging processes and age-related 
diseases. The CNPRC has unique capabilities to support aging studies in nonhuman primates, representing a 
valuable resource at the national level for translational studies important to geriatric populations, the fastest 
rising age group in the U.S. today. The following Specific Aims are proposed: (1) Support and maintain 
National Institute on Aging rhesus monkeys for investigators nationwide that are conducting aging-related 
research, and (2) Provide high quality expertise and services to investigators at the local, regional, and national 
levels. 
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Contact PD/Pl: Lewin, Harris, A Animal-Resources-002 (350) 

PRIMATE SERVICES: NATIONAL INSTITUTE ON AGING COLONY 

FACILITIES AND OTHER RESOURCES 

Laboratories: See Colony Management and Research Services. 

Clinical: Two clinical rooms totaling 446 sq. ft. are used for physical examinations, treatments, and minor 
surgical procedures. Intensive care support is also provided in a dedicated suite. Surgical preparation is carried 
out in an anteroom in each of the two surgical suites, which includes an autoclave for instrument sterilization. 
Diagnostic examination rooms include radiography, fluoroscopy, ultrasound, and DEXA bone density scanning. 
See Primate Medicine Services. Specif 

ic 
l§pecific Animal Location 

I Animal: Indoor housing includes._1 _ __,,-=-,---....,....--___,........,...._.. housing. Outdoor housing include al
nim

�t��;;�� Animal Id corrals orn crib units, and 3 hose down pads for animal holding. See Colony Managemen 
ch 

half
and 

Computer: Primate Medicine veterinarians and staff are equipped with networked computers including two 
computer workstations located in the clinical areas. 

Office: Office space and administrative support is provided to the veterinarians including private and shared 
offices and a conference room for meetings. 

Other: The CNPRC is a part of the UC Davis AAALAC-accredited program. 
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Contact PD/Pl: Lewin, Harris, A Animal-Resources-002 (350) 

PRIMATE SERVICES: NATIONAL INSTITUTE ON AGING COLONY 

EQUIPMENT 

See Colony Management and Research Services and Primate Medicine Services. 
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Contact PD/Pl: Lewin, Harris, A Animal-Resources-002 (350) 
0MB Number: 4040·0001 

Expiration Date: 06/3012016 

RESEARCH & RELATED Senior/Key Person Profile (Expanded) 

I 
Excluded by Requester 

Tracking Number: GRANT117037 42 

PROFILE• Project Director/Principal Investigator 
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Contact PD/Pl: Lewin, Harris, A Animal-Resources-002 (350) 0MB Number: 4040-0001 

Expiration Date: 06/30/20t 6 

RESEARCH & RELATED BUDGET - SECTION A & B, BUDGET PERIOD 1 

ORGANIZATIONAL DUNS*: 0471200840000 

Budget Type*: • Project O Subaward/Consortium 

Enter name of Organization: Regents of the University of California 

A. Senior/Key Person

Prefix First Name• Middle 

Name 

1. 
F

cluded by Requester 

Start Date*: 05-01-2015 

Last Name* Suffix Project Role* 

Assoc Director 
for Primate 
Services 

Total Funds Requested for all Senior Key Persons in the attached file 

Additional Senior Key Persons: File Name: 

End Date*: 04-30-2016 Budget Period: 1 

Base Calendar Academic Summer Requested Fringe Funds Requested($)* 

Salary ($) Months Months Months Salary ($)* Benefits ($)* 

�::���,�� r
ffORT 

1 

0 0 0 0 •• ,3. = . .. ...... , :· ,
0 

00 6
:
3·· 00 

Total Senior/Key Person 6,348.00 

B. Other Personnel

Number of Project Role*

Personnel*

Calendar Months Academic Months Summer Months Requested Salary ($)* Fringe Benefits* Funds Requested ($)* 

Post Doctoral Associates 

Graduate Students 

.............................. u..�.��.�w��.�.�t.�.��.��.�0.��························· ...................................... ...................................... ...................................... .................................................. .............................................. ................................................. . 
Secretarial/Clerical 

0 Total Number Other Personnel 

RESEARCH & RELATED Budget {A-B} (Funds Requested) 

Tracking Number: GRANT117037 42 

Total Other Personnel 

Total Salary, Wages and Fringe Benefits (A+B) 
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Contact PD/Pl: Lewin, Harris, A Animal-Resources-002 (350) 

RESEARCH & RELATED BUDGET - SECTION C, D, & E, BUDGET PERIOD 1 

ORGANIZATIONAL DUNS*: 0471200840000 

Budget Type*: • Project O Subaward/Consortium 

Enter name of Organization: Regents of the University of California 

Start Date*: 05-01-2015 End Date*: 04-30-2016 Budget Period: 1 

C. Equipment Description

List items and dollar amount for each item exceeding $5,000 

Equipment Item Funds Requested($)* 

Total funds requested for all equipment listed in the attached file 0.00 

Additional Equipment: 

D. Travel

File Name: 

Total Equipment 0.00 

1. Domestic Travel Costs ( Incl. Canada, Mexico, and U.S. Possessions)

Funds Requested ($)* 

0.00 

0.00 2. Foreign Travel Costs

E. Participant/Trainee Support Costs

1. Tuition/Fees/Health Insurance

2. Stipends

3. Travel

4. Subsistence

5. Other:

O Number of Participants/Trainees 

RESEARCH & RELATED Budget {C·E} (Funds Requested) 

Tracking Number: GRANT11703742 

Total Travel Cost 

Total Participant Trainee Support Costs 
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0.00 

Funds Requested ($)* 

0.00 

0.00 

0.00 

0.00 

0.00 
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Contact PD/Pl: Lewin, Harris, A Animal-Resources-002 (350) 

RESEARCH & RELATED BUDGET- SECTIONS F-K, BUDGET PERIOD 1 

ORGANIZATIONAL DUNS*: 0471200840000 

Budget Type*: • Project O Subaward/Consortium 

Enter name of Organization: Regents of the University of California 

Start Date*: 05-01-2015 End Date*: 04-30-2016 Budget Period: 1 

F. Other Direct Costs Funds Requested($)* 

1. Materials and Supplies 94,019.00 

2. Publication Costs 0.00 

3. Consultant Services 0.00 

4. ADP/Computer Services 0.00 

5. Subawards/Consortium/Contractual Costs 0.00 

6. Equipment or Facility Rental/User Fees 0.00 

7. Alterations and Renovations 0.00 

Total Other Direct Costs 94,019.00 

G. Direct Costs Funds Requested ($)* 

H. Indirect Costs

Indirect Cost Type 

1. MTDC Primate Center Rate

Cognizant Federal Agency 

(Agency Name, POC Name, and POC Phone Number) 

I. Total Direct and Indirect Costs

Total Direct Costs (A thru F) 100,367.00 

Indirect Cost Rate (%) Indirect Cost Base ($) Funds Requested ($)* 

22. 7 100,367.00 22,783.00 
---------< 

Total Indirect Costs 22,783.00 

Total Direct and Indirect Institutional Costs (G + H) 

Funds Requested ($)* 

123,150.00 

Funds Requested ($)"I 

0.00 

K. Budget Justification* File Name: NIA_BudgetJustification.pdf 

(Only attach one file.) 

RESEARCH & RELATED Budget {F-K} (Funds Requested) 

Tracking Number: GRANT11703742 
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Contact PD/Pl: Lewin, Harris, A Animal-Resources-002 (350) 0MB Number: 4040-0001 

Expiration Date: 06/30/20t 6 

RESEARCH & RELATED BUDGET - SECTION A & B, BUDGET PERIOD 2 

ORGANIZATIONAL DUNS*: 0471200840000 

Budget Type*: • Project O Subaward/Consortium 

Enter name of Organization: Regents of the University of California 

A. Senior/Key Person

Prefix First Name• Middle 

Name 

1.

L
''"'"' by""""'" 

Start Date*: 05-01-2016 

Last Name* Suffix Project Role* 

Assoc Director 
for Primate 
Services 

Total Funds Requested for all Senior Key Persons in the attached file 

Additional Senior Key Persons: File Name: 

End Date*: 04-30-2017 Budget Period: 2 

Base Calendar Academic Summer Requested Fringe 

Salary ($) Months Months Months Salary ($)* Benefits ($)* 

lostotrn,ooal 
r

ffORT 
I 

0.0 0.0 4,538.00 1,915.00 
ase Salary 

Total Senior/Key Person 

Funds Requested ($)* 

6,453.00 

6,453.00 

B. Other Personnel

Number of Project Role*

Personnel*

Calendar Months Academic Months Summer Months Requested Salary ($)* Fringe Benefits* Funds Requested ($)* 

Post Doctoral Associates 

Graduate Students 

.............................. u..�.��.�w��.�.�t.�.��.��.�0.��························· ...................................... ...................................... ...................................... .................................................. .............................................. ................................................. . 
Secretarial/Clerical 

0 Total Number Other Personnel 

RESEARCH & RELATED Budget {A-B} (Funds Requested) 

Tracking Number: GRANT117037 42 

Total Other Personnel 

Total Salary, Wages and Fringe Benefits (A+B) 
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Contact PD/Pl: Lewin, Harris, A Animal-Resources-002 (350) 

RESEARCH & RELATED BUDGET - SECTION C, D, & E, BUDGET PERIOD 2 

ORGANIZATIONAL DUNS*: 0471200840000 

Budget Type*: • Project O Subaward/Consortium 

Enter name of Organization: Regents of the University of California 

Start Date*: 05-01-2016 End Date*: 04-30-2017 Budget Period: 2 

C. Equipment Description

List items and dollar amount for each item exceeding $5,000 

Equipment Item Funds Requested($)* 

Total funds requested for all equipment listed in the attached file 0.00 

Additional Equipment: 

D. Travel

File Name: 

Total Equipment 0.00 

1. Domestic Travel Costs ( Incl. Canada, Mexico, and U.S. Possessions)

Funds Requested ($)* 

0.00 

0.00 2. Foreign Travel Costs

E. Participant/Trainee Support Costs

1. Tuition/Fees/Health Insurance

2. Stipends

3. Travel

4. Subsistence

5. Other:

O Number of Participants/Trainees 

RESEARCH & RELATED Budget {C·E} (Funds Requested) 

Tracking Number: GRANT11703742 

Total Travel Cost 

Total Participant Trainee Support Costs 
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0.00 

Funds Requested ($)* 

0.00 

0.00 

0.00 

0.00 

0.00 
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Contact PD/Pl: Lewin, Harris, A Animal-Resources-002 (350) 

RESEARCH & RELATED BUDGET- SECTIONS F-K, BUDGET PERIOD 2 

ORGANIZATIONAL DUNS*: 0471200840000 

Budget Type*: • Project O Subaward/Consortium 

Enter name of Organization: Regents of the University of California 

Start Date*: 05-01-2016 End Date*: 04-30-2017 Budget Period: 2 

F. Other Direct Costs Funds Requested($)* 

1. Materials and Supplies 96,840.00 

2. Publication Costs 0.00 

3. Consultant Services 0.00 

4. ADP/Computer Services 0.00 

5. Subawards/Consortium/Contractual Costs 0.00 

6. Equipment or Facility Rental/User Fees 0.00 

7. Alterations and Renovations 0.00 

Total Other Direct Costs 96,840.00 

G. Direct Costs Funds Requested ($)* 

H. Indirect Costs

Indirect Cost Type 

1. MTDC Primate Center Rate

Cognizant Federal Agency 

(Agency Name, POC Name, and POC Phone Number) 

I. Total Direct and Indirect Costs

Total Direct Costs (A thru F) 103,293.00 

Indirect Cost Rate (%) Indirect Cost Base ($) Funds Requested ($)* 

22. 7 103,293.00 23,448.00 
---------< 

Total Indirect Costs 23,448.00 

Total Direct and Indirect Institutional Costs (G + H) 

Funds Requested ($)* 

126,741.00 

Funds Requested ($)"I 

0.00 

K. Budget Justification* File Name: NIA_BudgetJustification.pdf 

(Only attach one file.) 

RESEARCH & RELATED Budget {F-K} (Funds Requested) 

Tracking Number: GRANT11703742 
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Contact PD/Pl: Lewin, Harris, A Animal-Resources-002 (350) 

RESEARCH & RELATED BUDGET - SECTION A & B, BUDGET PERIOD 3 

ORGANIZATIONAL DUNS*: 0471200840000 

Budget Type*: • Project O Subaward/Consortium 

Enter name of Organization: Regents of the University of California 

Start Date*: 05-01-2017 End Date*: 04-30-2018 Budget Period: 3 

A. Senior/Key Person

Prefix First Name• Middle Last Name* 

1. 
r

cl"ded by Req"est� 
Name 

Suffix Project Role* Base Calendar Academic Summer 

Salary ($) Months Months Months 

Assoc rn,ectoc lostiMiooal Base IEFFORT 

I 

0.0 0.0 
for Primate Salary 
Services 

Requested Fringe 

Salary ($)* Benefits ($)* 

4,538.00 1,982.00 

0MB Number: 4040-0001 

Expiration Date: 06/30/20t 6 

Funds Requested ($)* 

6,520.00 

......................... , ,  ............................. .......................... ................................... , ,  . ....................................... ........ .......... ............. ,, ...................... ........ , ,  ............ ,, .................................... .................................................................................. . 
Total Funds Requested for all Senior Key Persons in the attached file 

Additional Senior Key Persons: 

B. Other Personnel

Number of Project Role*

Personnel*

Post Doctoral Associates 

Graduate Students 

File Name: Total Senior/Key Person 6,520.00 

Calendar Months Academic Months Summer Months Requested Salary ($)* Fringe Benefits* Funds Requested ($)* 

.............................. u..�.��.�w��.�.�t.�.��.��.�0.��························· ...................................... ...................................... ...................................... .................................................. .............................................. ................................................. . 
Secretarial/Clerical 

0 Total Number Other Personnel 

RESEARCH & RELATED Budget {A-B} (Funds Requested) 

Tracking Number: GRANT117037 42 

Total Other Personnel 

Total Salary, Wages and Fringe Benefits (A+B) 
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Contact PD/Pl: Lewin, Harris, A Animal-Resources-002 (350) 

RESEARCH & RELATED BUDGET - SECTION C, D, & E, BUDGET PERIOD 3 

ORGANIZATIONAL DUNS*: 0471200840000 

Budget Type*: • Project O Subaward/Consortium 

Enter name of Organization: Regents of the University of California 

Start Date*: 05-01-2017 End Date*: 04-30-2018 Budget Period: 3 

C. Equipment Description

List items and dollar amount for each item exceeding $5,000 

Equipment Item Funds Requested($)* 

Total funds requested for all equipment listed in the attached file 0.00 

Additional Equipment: 

D. Travel

File Name: 

Total Equipment 0.00 

1. Domestic Travel Costs ( Incl. Canada, Mexico, and U.S. Possessions)

Funds Requested ($)* 

0.00 

0.00 2. Foreign Travel Costs

E. Participant/Trainee Support Costs

1. Tuition/Fees/Health Insurance

2. Stipends

3. Travel

4. Subsistence

5. Other:

O Number of Participants/Trainees 

RESEARCH & RELATED Budget {C·E} (Funds Requested) 

Tracking Number: GRANT11703742 

Total Travel Cost 

Total Participant Trainee Support Costs 
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0.00 

Funds Requested ($)* 

0.00 

0.00 

0.00 

0.00 

0.00 
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Contact PD/Pl: Lewin, Harris, A Animal-Resources-002 (350) 

RESEARCH & RELATED BUDGET- SECTIONS F-K, BUDGET PERIOD 3 

ORGANIZATIONAL DUNS*: 0471200840000 

Budget Type*: • Project O Subaward/Consortium 

Enter name of Organization: Regents of the University of California 

Start Date*: 05-01-2017 End Date*: 04-30-2018 Budget Period: 3 

F. Other Direct Costs Funds Requested($)* 

1. Materials and Supplies 99,745.00 

2. Publication Costs 0.00 

3. Consultant Services 0.00 

4. ADP/Computer Services 0.00 

5. Subawards/Consortium/Contractual Costs 0.00 

6. Equipment or Facility Rental/User Fees 0.00 

7. Alterations and Renovations 0.00 

Total Other Direct Costs 99,745.00 

G. Direct Costs Funds Requested ($)* 

H. Indirect Costs

Indirect Cost Type 

1. MTDC Primate Center Rate

Cognizant Federal Agency 

(Agency Name, POC Name, and POC Phone Number) 

I. Total Direct and Indirect Costs

Total Direct Costs (A thru F) 106,265.00 

Indirect Cost Rate (%) Indirect Cost Base ($) Funds Requested ($)* 

22. 7 106,265.00 24,122.00 
---------< 

Total Indirect Costs 24,122.00 

Total Direct and Indirect Institutional Costs (G + H) 

Funds Requested ($)* 

130,387.00 

Funds Requested ($)"I 

0.00 

K. Budget Justification* File Name: NIA_BudgetJustification.pdf 

(Only attach one file.) 

RESEARCH & RELATED Budget {F-K} (Funds Requested) 

Tracking Number: GRANT11703742 
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Contact PD/Pl: Lewin, Harris, A Animal-Resources-002 (350) 0MB Number: 4040-0001 

Expiration Date: 06/30/20t 6 

RESEARCH & RELATED BUDGET - SECTION A & B, BUDGET PERIOD 4 

ORGANIZATIONAL DUNS*: 0471200840000 

Budget Type*: • Project O Subaward/Consortium 

Enter name of Organization: Regents of the University of California 

A. Senior/Key Person

Prefix First Name• Middle 

Name 

Start Date*: 05-01-2018 

Last Name* Suffix Project Role* 

End Date*: 04-30-2019 Budget Period: 4 

Base 

Salary($) 

Calendar Academic Summer Requested Fringe Funds Requested($)* 

Months Months Months Salary ($)* Benefits ($)* 

L L''"'00 by "''"""' I .. j�:�;�;:

c1o

, ... �-�
5
-t.�-.

u
5
-

'.

i

.�-.
1
:-.�-, .. -... -.. -, □ o o 

........... 
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579 oo 

Total Funds Requested for all Senior Key Persons in the attached file 

Additional Senior Key Persons: 

B. Other Personnel

Number of Project Role*

Personnel*

Post Doctoral Associates 

Graduate Students 

File Name: Total Senior/Key Person 6,579.00 

Calendar Months Academic Months Summer Months Requested Salary ($)* Fringe Benefits* Funds Requested ($)* 

.............................. u..�.��.�w��.�.�t.�.��.��.�0.��························· ...................................... ...................................... ...................................... .................................................. .............................................. ................................................. . 
Secretarial/Clerical 

0 Total Number Other Personnel 

RESEARCH & RELATED Budget {A-B} (Funds Requested) 

Tracking Number: GRANT117037 42 

Total Other Personnel 

Total Salary, Wages and Fringe Benefits (A+B) 
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6,579.00 
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Contact PD/Pl: Lewin, Harris, A Animal-Resources-002 (350) 

RESEARCH & RELATED BUDGET - SECTION C, D, & E, BUDGET PERIOD 4 

ORGANIZATIONAL DUNS*: 0471200840000 

Budget Type*: • Project O Subaward/Consortium 

Enter name of Organization: Regents of the University of California 

Start Date*: 05-01-2018 End Date*: 04-30-2019 Budget Period: 4 

C. Equipment Description

List items and dollar amount for each item exceeding $5,000 

Equipment Item Funds Requested($)* 

Total funds requested for all equipment listed in the attached file 0.00 

Additional Equipment: 

D. Travel

File Name: 

Total Equipment 0.00 

1. Domestic Travel Costs ( Incl. Canada, Mexico, and U.S. Possessions)

Funds Requested ($)* 

0.00 

0.00 2. Foreign Travel Costs

E. Participant/Trainee Support Costs

1. Tuition/Fees/Health Insurance

2. Stipends

3. Travel

4. Subsistence

5. Other:

O Number of Participants/Trainees 

RESEARCH & RELATED Budget {C·E} (Funds Requested) 

Tracking Number: GRANT11703742 

Total Travel Cost 

Total Participant Trainee Support Costs 
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0.00 

Funds Requested ($)* 

0.00 

0.00 

0.00 

0.00 

0.00 
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Contact PD/Pl: Lewin, Harris, A Animal-Resources-002 (350) 

RESEARCH & RELATED BUDGET- SECTIONS F-K, BUDGET PERIOD 4 

ORGANIZATIONAL DUNS*: 0471200840000 

Budget Type*: • Project O Subaward/Consortium 

Enter name of Organization: Regents of the University of California 

Start Date*: 05-01-2018 End Date*: 04-30-2019 Budget Period: 4 

F. Other Direct Costs Funds Requested($)* 

1. Materials and Supplies 102,737.00 

2. Publication Costs 0.00 

3. Consultant Services 0.00 

4. ADP/Computer Services 0.00 

5. Subawards/Consortium/Contractual Costs 0.00 

6. Equipment or Facility Rental/User Fees 0.00 

7. Alterations and Renovations 0.00 

Total Other Direct Costs 102,737.00 

G. Direct Costs Funds Requested ($)* 

H. Indirect Costs

Indirect Cost Type 

1. MTDC Primate Center Rate

Cognizant Federal Agency 

(Agency Name, POC Name, and POC Phone Number) 

I. Total Direct and Indirect Costs

Total Direct Costs (A thru F) 109,316.00 

Indirect Cost Rate (%) Indirect Cost Base ($) Funds Requested ($)* 

22. 7 109,316.00 24,815.00 
---------< 

Total Indirect Costs 24,815.00 

Total Direct and Indirect Institutional Costs (G + H) 

Funds Requested ($)* 

134,131.00 

Funds Requested ($)"I 

0.00 

K. Budget Justification* File Name: NIA_BudgetJustification.pdf 

(Only attach one file.) 

RESEARCH & RELATED Budget {F-K} (Funds Requested) 

Tracking Number: GRANT11703742 
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Contact PD/Pl: Lewin, Harris, A Animal-Resources-002 (350) 

RESEARCH & RELATED BUDGET - SECTION A & B, BUDGET PERIOD 5 

ORGANIZATIONAL DUNS*: 0471200840000 

Budget Type*: • Project O Subaward/Consortium 

Enter name of Organization: Regents of the University of California 

Start Date*: 05-01-2019 End Date*: 04-30-2020 Budget Period: 5 

0MB Number: 4040-0001 

Expiration Date: 06/30/20t 6 

A. Senior/Key Person

Prefix First Name• Middle Last Name* Suffix Project Role* Base Calendar Academic Summer Requested Fringe Funds Requested ($)* 

Name Salary ($) Months Months Months Salary ($)* Benefits ($)* 

.L t'"'= b� R

e
q

"=

tff 

... ............ ......... ················· J
j�:�;

�;:cto,��8
-5
1
1-��-u

t-io-n a_l_B_a -se� □
O O O O 4,538 = ......... 2

:
104 00 6

:
642 00 

Total Funds Requested for all Senior Key Persons in the attached file 

Additional Senior Key Persons: 

B. Other Personnel

Number of Project Role*

Personnel*

Post Doctoral Associates 

Graduate Students 

File Name: Total Senior/Key Person 6,642.00 

Calendar Months Academic Months Summer Months Requested Salary ($)* Fringe Benefits* Funds Requested ($)* 

.............................. u..�.��.�w��.�.�t.�.��.��.�0.��························· ...................................... ...................................... ...................................... .................................................. .............................................. ................................................. . 
Secretarial/Clerical 

0 Total Number Other Personnel 

RESEARCH & RELATED Budget {A-B} (Funds Re
q

uested) 

Tracking Number: GRANT117037 42 

Total Other Personnel 

Total Salary, Wages and Fringe Benefits (A+B) 
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Contact PD/Pl: Lewin, Harris, A Animal-Resources-002 (350) 

RESEARCH & RELATED BUDGET - SECTION C, D, & E, BUDGET PERIOD 5 

ORGANIZATIONAL DUNS*: 0471200840000 

Budget Type*: • Project O Subaward/Consortium 

Enter name of Organization: Regents of the University of California 

Start Date*: 05-01-2019 End Date*: 04-30-2020 Budget Period: 5 

C. Equipment Description

List items and dollar amount for each item exceeding $5,000 

Equipment Item Funds Requested($)* 

Total funds requested for all equipment listed in the attached file 0.00 

Additional Equipment: 

D. Travel

File Name: 

Total Equipment 0.00 

1. Domestic Travel Costs ( Incl. Canada, Mexico, and U.S. Possessions)

Funds Requested ($)* 

0.00 

0.00 2. Foreign Travel Costs

E. Participant/Trainee Support Costs

1. Tuition/Fees/Health Insurance

2. Stipends

3. Travel

4. Subsistence

5. Other:

O Number of Participants/Trainees 

RESEARCH & RELATED Budget {C·E} (Funds Requested) 

Tracking Number: GRANT11703742 

Total Travel Cost 

Total Participant Trainee Support Costs 
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0.00 

Funds Requested ($)* 

0.00 

0.00 

0.00 

0.00 

0.00 
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Contact PD/Pl: Lewin, Harris, A Animal-Resources-002 (350) 

RESEARCH & RELATED BUDGET- SECTIONS F-K, BUDGET PERIOD 5 

ORGANIZATIONAL DUNS*: 0471200840000 

Budget Type*: • Project O Subaward/Consortium 

Enter name of Organization: Regents of the University of California 

Start Date*: 05-01-2019 End Date*: 04-30-2020 Budget Period: 5 

F. Other Direct Costs Funds Requested($)* 

1. Materials and Supplies 105,819.00 

2. Publication Costs 0.00 

3. Consultant Services 0.00 

4. ADP/Computer Services 0.00 

5. Subawards/Consortium/Contractual Costs 0.00 

6. Equipment or Facility Rental/User Fees 0.00 

7. Alterations and Renovations 0.00 

Total Other Direct Costs 105,819.00 

G. Direct Costs Funds Requested ($)* 

H. Indirect Costs

Indirect Cost Type 

1. MTDC Primate Center Rate

Cognizant Federal Agency 

(Agency Name, POC Name, and POC Phone Number) 

I. Total Direct and Indirect Costs

Total Direct Costs (A thru F) 112,461.00 

Indirect Cost Rate (%) Indirect Cost Base ($) Funds Requested ($)* 

22. 7 109,316.00 25,529.00 
---------< 

Total Indirect Costs 25,529.00 

Total Direct and Indirect Institutional Costs (G + H) 

Funds Requested ($)* 

137,990.00 

Funds Requested ($)"I 

0.00 

K. Budget Justification* File Name: NIA_BudgetJustification.pdf 

(Only attach one file.) 

RESEARCH & RELATED Budget {F-K} (Funds Requested) 

Tracking Number: GRANT11703742 
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Contact PD/Pl: Lewin, Harris, A Animal-Resources-002 (350) 

PRIMATE SERVICES: NATIONAL INSTITUTE ON AGING COLONY 

BUDGET JUSTIFICATION 

PERSONNEL 
The personnel table provides an overview of the percent full time equivalent (FTE) devoted to CNPRC base 
grant functions and the funding source. Totals with an asterisk (*) represent those individuals whose effort is 
split among more than one component of the CNPRC. 

Percent (%) FTE devoted to CNPRC base 
functions by source 

I Personnel Role P51 I Program Income I Other I Total 

p
cluded by Requester Associate Director for Primate Services % Effort 

pcluded by Requester I DVM, DACLAM, Associate Director for Primate ServiceslEFFORT I months �% Effort 

!Ex
clu

d
ed by Reque

S
te

r li5Associate Professor in the Department of Medicine and Epidem101ogy, ::;cnool of Veterinary
. .  . . . .  Medicine, and Chief Veterinarian. He has respons1b11it1es for all aspects of the nonhuman primate colonies and 

related services including the National Institute on Aging Colony. 

FRINGE BENEFITS 
Fringe benefits are calculated at the UC Davis federally negotiated rates, which are applied by title code and 
fiscal year (July through June). 

EQUIPMENT 
None 

TRAVEL 
None 

SUPPLIES 
$84,019 is requested to support 42 aged animals at the CNPRC, both males and females, that are in overall 
good health and the best candidates for assignment to projects focused on aging. These animals are 
maintained in the respective colony areas including indoor housing, corn cribs, and field corrals to maintain 
their social environment until needed. Daily per diem includes feeding, cleaning, sanitation, environmental 
enrichment, preventive health care, and veterinary care. 

$10,000 is requested for supplies required for the maintenance of the animals as described in the Research 
Strategy section. 

OTHER EXPENSES 
None 

SUBSEQUENT YEARS 
In Years 2 through 5, all non-personnel costs are increased by 3%. Personnel costs are increased based on 
projected salary escalations by title code and the UC Davis federally negotiated fringe benefit rates. 

FACILITIES AND ADMINISTRATIVE COSTS (INDIRECT COSTS) 
Indirect Costs are budgeted in accordance with the UC Davis rate agreement dated August 19, 2013 at 22. 7%, 
which is the negotiated rate for the CNPRC Base Grant. Per the UC Davis' rate agreement, this indirect cost 
rate is applied on a Modified Total Direct Cost basis, which includes all salaries and wages, fringe benefits, 
materials and supplies, services, travel, and the first $25,000 of each subgrant and subcontract. Excluded from 
the modified total direct costs are equipment; capital expenditures; charges for tuition remission; rental costs; 
scholarships and fellowships; as well as the portion of each subgrant and subcontract in excess of $25,000. 
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Contact PD/Pl: Lewin, Harris, A Animal-Resources-002 (350) 

RESEARCH & RELATED BUDGET - Cumulative Budget 

Section A, Senior/Key Person 

Section B, Other Personnel 

Total Number Other Personnel 

Total Salary, Wages and Fringe 
Benefits (A+B) 

Section C, Equipment 

Section D, Travel 

1. Domestic

2. Foreign

Section E, Participant/Trainee Support 
Costs 

1. Tuition/Fees/Health Insurance

2. Stipends

3. Travel

4. Subsistence

5. Other

6. Number of Participants/Trainees

Section F, Other Direct Costs 

1. Materials and Supplies

2. Publication Costs

3. Consultant Services

4. ADP/Computer Services

5. Subawards/Consortium/Contractual
Costs

6. Equipment or Facility Rental/User
Fees

7. Alterations and Renovations

8. Other 1

9. Other 2

10. Other 3

Section G, Direct Costs 
(A thru F) 

Section H, Indirect Costs 

Section I, Total Direct and Indirect 
Costs (G + H) 

Section J, Fee 

Tracking Number: GRANT11703742 

Totals($) 

0 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0 

499,160.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

32,542.00 

0.00 

32,542.00 

0.00 

0.00 

0.00 

499,160.00 

531,702.00 

120,697.00 

652,399.00 

0.00 

Page 748 

Funding Opportunity Number: PAR-14-226. Received Date: 
2014·07· 15T19:19:27.000·04:00 

Obtained by Rise for Animals. 
Uploaded to Animal Research Laboratory Overview (ARLO) on 09/19/2020



Contact PD/Pl: Lewin, Harris, A Animal-Resources-002 (350) 

PHS 398 Cover Page Supplement 

1. Project Director / Principal Investigator (PD/Pl)

Prefix: 

First Name*: Harris 

Middle Name: A 

Last Name*: Lewin 

Suffix: 

2. Human Subjects

Clinical Trial? 

Agency-Defined Phase Ill Clinical Trial?* 

3. Permission Statement*

e No 

Q No 

O Yes 

O Yes 

0MB Number: 0925-0001 

If this application does not result in an award, is the Government permitted to disclose the title of your proposed project, and the name, 
address, telephone number and e-mail address of the official signing for the applicant organization, to organizations that may be 
interested in contacting you for further information (e.g., possible collaborations, investment)? 

O Yes e No 

4. Program Income*

Is program income anticipated during the periods for which the grant support is requested? Q Yes • No

If you checked "yes" above (indicating that program income is anticipated), then use the format below to reflect the amount and source(s). 
Otherwise, leave this section blank. 

Budget Period* Anticipated Amount ($)* 

Tracking Number: GRANT117037 42 

Source(s)* 
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Contact PD/Pl: Lewin, Harris, A Animal-Resources-002 (350) 

PHS 398 Cover Page Supplement 

5. Human Embryonic Stem Cells

Does the proposed project involve human embryonic stem cells?* • No Q Yes 

If the proposed project involves human embryonic stem cells, list below the registration number of the specific cell line(s) from the following 
list: http://grants.nih.gov/stem_cells/registry/current.htm. Or, if a specific stem cell line cannot be referenced at this time, please check the box 
indicating that one from the registry will be used: 

Cell Line(s): □ Specific stem cell line cannot be referenced at this time. One from the registry will be used.

6. Inventions and Patents (For renewal applications only)

Inventions and Patents*: O Yes e No 

If the answer is "Yes" then please answer the following: 

Previously Reported*: O Yes Q No 

7. Change of Investigator/ Change of Institution Questions

□ Change of principal investigator / program director

Name of former principal investigator / program director: 

Prefix: 

First Name*: 

Middle Name: 

Last Name*: 

Suffix: 

□ Change of Grantee Institution

Name of former institution*: 

Tracking Number: GRANT117037 42 
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Contact PD/Pl: Lewin, Harris, A Animal-Resources-002 (350) 

PHS 398 Research Plan 

Please attach applicable sections of the research plan, below. 0MB Number: 0925-0001 

1. Introduction to Application
(for RESUBMISSION or REVISION only) 

2. Specific Aims

3. Research Strategy*

4. Progress Report Publication List

Human Subjects Sections 

5_ Protection of Human Subjects 

6. Inclusion of Women and Minorities

7. Inclusion of Children

I---

Other Research Plan Sections 

8. Vertebrate Animals

9. Select Agent Research

1Q_ Multiple PD/Pl Leadership Plan 

11. Consortium/Contractual Arrangements

12. Letters of Support

13. Resource Sharing Plan(s)

I---

Appendix (if applicable) 

14. Appendix

Tracking Number: GRANT117037 42 

NIA_SpecificAims.pdf 

NIA_ResearchStrategy.pdf 

NIA_ProgressReport_Pubs-pdf 

NIA_ VertebrateAnimals_pdf 

NIA_ResourceSharingPlan.pdf 
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Contact PD/Pl: Lewin, Harris, A Animal-Resources-002 (350) 

PRIMATE SERVICES: NATIONAL INSTITUTE ON AGING COLONY 

SPECIFIC AIMS 

The National Institute on Aging (NIA) supports research on aged rhesus monkeys at National Primate 
Research Centers including the California National Primate Research Center (CNPRC). The CNPRC NIA 
Colony of geriatric rhesus macaques (�19 years) has a current census of 42 animals, and is managed and 
supported for use by investigators in aging research, an area of increasing prominence and importance. All 
aged monkeys at the CNPRC, including the NIA Colony, participate in semi-annual assessments by the 
veterinary staff (e.g., physical examination, clinical pathology) to ensure overall health and to monitor for 
potential age-related complications. The Colony Management and Research Services staff also tracks eligible 
animals at 19 years of age in the field corrals for potential use in the NIA Colony. The CNPRC breeding corrals 
represent an important resource for the recruitment of aged surgery-na"ive animals. The history of individual 
animals (e.g., health history, vaccination records, virology status, housing history, body weights, behavior 
profile, and pedigree) is maintained in a complete colony database that includes every animal in the colony, 
supported by the CNPRC Information Technology Services staff. The overriding objective of the NIA Colony is 
to provide rhesus monkeys for aging research. 

Specific Aim 1. Support and maintain NIA rhesus monkeys for investigators nationwide that are 
conducting aging-related research. 
Plan. The goal is to proactively manage the NIA Colony in order to maximize the number of healthy, surgery
na"ive geriatric rhesus monkeys for aging research. The Primate Services team work closely together with 
investigators to support translational rhesus monkey models of human aging. 

Specific Aim 2. Provide high quality expertise and services to investigators at the local, regional, and 
national levels. 
Plan. Through established protocols, guidelines, and expertise, the goal is to ensure investigators are provided 
sufficient healthy, well-characterized aged animals and correlative services and infrastructure to support aging 
and lifespan health research objectives. 

Specific Aims Page 752 
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Contact PD/Pl: Lewin, Harris, A Animal-Resources -002 (350) 

PRIMATE SERVICES: NATIONAL INSTITUTE ON AGING COLONY 

RESEARCH STRATEGY 

INTRODUCTION 
The National Institute on Aging 
(NIA) is at the forefront of research 
dedicated to understanding the 
nature of aging, and supporting 
research that focuses on the health 
and well-being of older humans and 
nonhuman primates. NIA maintains 
groups of nonhuman primates 
(Macaca mulatta) at National 
Primate Research Centers (NPRCs) 
for this purpose (Figure 1 ). 

Figure 1. Organizational Chart: National Institute on Aging Colony 

Harris Lewin, Pl 

IACUC Interim Director 

erv1ces 

Primate Services 

National Institute on Aging Colony 

The NIA Colony at the California National Primate Research Center (CNPRC) encompasses a group of 42 
animals (�19 years of age). This colony is also a part of the NIA Biological Resources Branch that has a 
compendium of nonhuman primate resources available for aging research as noted on the NIA website. 

Personnel are shown in Table 1, and the sources of support for the last year of the current funding period (May 
1, 2014 to April 30, 2015) and the first year of the proposed funding period (May 1, 2015 to April 30, 2016) per 
the FOA are shown in Table 2. 

Table 1. NIA C olony Personnel, U C Davis Affiliation, and C NPR C Role 
I Personnel UC Davis Affiliation CNPRC Role 

!
eluded by Requester Department of Medicine and Epidemiology, Associate Director for Primate 

DVM,DACLAM School of Veterinary Medicine Services 

Table 2. Support for the NIA Colony 
May 1, 2014 to April 30, 2015 May 1, 2015 to April 30, 2016 

P51 Base Grant $95,616 $100,367 
Program Income from P51 $0 $0 
Other Sources $0 $0 

TOTAL $95,616 $100,367 

.!
reviewers' comments

Response to the Summarv Statement. I 
eviewers' comments 
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Contact PD/Pl: Lewin, Harris, A Animal-Resources-002 (350) 

eviewers' comments 

SIGNIFICANCE 

Progress and Major Accomplishments: Contributions to the CNPRC Mission 
The NIA document "Living Long & Well in the 21st Century: Strategic Directions for Research on Aging"

includes research goals focused on improving understanding of healthy aging and disease among older adults, 
and an understanding of Alzheimer's disease and other dementias of aging and the aging brain. Goals are also 
focused on supporting infrastructure and resources to promote high quality research. This latter NIA goal 
emphasizes the support of colonies of aged animal models necessary for research on aging processes and 
specific age-related diseases. The NIA Colony at the CNPRC is maintained to meet this goal and objective and 
is reflected in the research grants and studies currently conducted at the CNPRC (Table 3). 

Neurobehavioral Relations in Senescent 
Hi ocam us #R01-AG003376 

Novel Ad'uvants for Influenza #U01-AI074512 

Estro en and the A in Brain #P01-AG016765 

Cognitive Function in the Aged Monkey (#R01-
AG010606 

Cortical Correlates of Age-Related Hearing Deficits 
(#R01-AG034137) 

Gene Delivery and Environment in Primates (#P01-
AG 10435 

*Total N used for project is 26; balance provided by the CNP RC aged colony

Animals N

5 

9* 

11 

15 

4 

6 

Aging Research and Infrastructure Support. The research supported through the NIA colony as noted in 
Table 3 includes studies erformed b Excluded by Requester 2012; Excluded by

Excluded by 011; 2012; clu e 011 Excluded by 012]. The obJ·ective of the ded by 
Requester '-:-:::-

.:::-
--;--:-::===-:::r-i� . ' Rem ,cdcr ' Requester h pro�.u.u.........._....,,..........._,.,,.ers an e basis of memory 1mpa1rments t at result from normal aging . 

.....__p_a_s_t _d�ecade ��1.��:t��Y has discovered links between spatial memory deficits and age-related changes in
hippocampal connect1v1ty and plasticity at the cellular and network levels. While the empirical focu� on the 
hippocampus is justified, structures that play a critical role in memory, and the extent to which changes in 
upstream cortico-hippocampal inputs contribute to these age-related behavioral deficits, are unknown. Whether 
the perirhinal cortex transmits degraded information to the aged hippocampus, resulting in deficits in visual 
perception or stimulus associations is a major question addressed in the currently funded grant. A 
complementary question is whether the breakdown during aging in the connectivity and plasticity mechanisms 
of hippocampal circuits leads to defective associative binding among neocortical areas, and hence less robust 
stabilization of episodic memories. Understanding the bidirectional interactions between these structures and 
how alterations result from the aging process could provide insights into the neural mechanisms of memory at 
all ages. 

This research program provides an excellent example of the im ortance of the NIA colony at the CNPRC and 
the inte rated infrastructure that ensures the research needs of,__.....-T--.---' a e 1g est quali �eluded by

��
1
ii:t��Y ff-site Affi 1� e c1 . ���-� isits the CNP_R_C reg_u ar y or study-related acti�ities. She equ

�
ster 

I staff available on-site a1 y o oversee and art1c1 ate in all aspects of these studies and to monitor 
Excluded by mals. These ec n1c1a , interact routinely with Primate Services staff 
Requester rs in order to facilitate the needs of the stu y 1n e o owing ways: 
,....__�-� • Colony Management and Research Services. Identify and screen animals for assignment to the study;

special husbandry and enrichment needs; assist with centralized work orders for experimental procedures
and colony-based requirements related to the study; provide budgetary information as requested; assist with
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Institutional Animal Care and Use Committee (IACUC) amendments as needed; and training to meet the 
CNPRC requirements for facility entry and use. 

• Primate Medicine Services. Surgical assistance; stereotaxic placement; procedure recovery; daily
monitoring and support; veterinary consults for standard operating procedures (SOPs); and assist with
IACUC protocols and amendments.

• Anatomic and Clinical Pathology Services. Clinical pathology services (e.g., complete blood counts
CBCs, chemistry panels, urinalysis) and anatomic support for brain perfusions and complex tissue collection
protocols.

• Behavior Management Services. Assist with animal selection based on study needs; monitor animal well-
being; and oversee and propose additional environmental enrichment n�eds.

Animals assigned to this study also undergo structural and functional magnetic resonance imaging (fMRI) 
scans in order to obtain information for placement of electrodes, to guide serial sectioning of the brain and 
histological reconstruction of individual electrode tracks, and for diagnostic purposes. Because the CNPRC 
does not currently have these imaging capabilities on-site (see Multimodal Imaging Core), transport of the 
animals to the Veterinary Medical Teaching Hospital is required to meet the study needs. This involves the 
support of both Primate Medicine Services and Colony Management and Research Services (e.g., transport, 
anesthesia, assist with stereotaxic placement, procedure recovery). 

i:=--c-:-lu--:de-d�b -y-:::R:-eq_u_e--:st-er--. 
.-=------:-�:'-"'-"�...,,,,,,,ample is provided by the studies conducted b ......,,..,-��---Mt. Sinai School of Medicine. Dr.

ollaborates with Core Scienti Excluded by Repro uct1ve c1ences and Regenerative Medicine 
�---�c Unit) through an NIH progr RP.ntJP.SIP.r nt, supported since 1999 (#P01-AG016765). Studies 

recently tested the hypothesis that the number and morphology of mitochondria in dorsolateral prefrontal 
cortex presynaptic boutons are altered with aging and menopause in rhesus monkeys. It was shown that these 
metrics correlate with delayed response accuracy, a well-characterized measure of dorsolateral prefrontal 
cortex-dependent working memory. Published outcomes have suggested that hormone replacement therapy, 
highly relevant to women's healthy aging, may benefi · · aging in part by promoting mitochondrial and
syna�tic health in_ the dorsolateral pr_efr�ntal carte �:�1ii:

1
��Y . I., 2014]. This long-sta�ding program has

benefited substantially from the expertIs-�����.....,--, inology and groundbreaking research on the 
menopausal transition at the CNP RC by ��Iii:

1
��Y Reproductive Sciences and Regenerative Medicine 

Research Unit). After decades of focusing on y on ovarian function, a new understanding of the endocrine 
foundations has been uncovered through studies in nonhuman primate as techni Exc luded by 

. . ......,,..,����...... Requester members supported through the program project grant on-site to oversee an coor ma e all research a 
�---� 

These individuals benefit from and take advantage of the many services available to facilitate their ongoing 
research including Colony Management and Research Services, Primate Medicine Services (e.g., 
ovariectomies, hormone replacement therapy), Anatomic and Clinical Pathology Se,,..iw....c..:>--..u.c:.u..qVior 
Management Services, as well as the many services provided in the Endocrine Core led b see 
Endocrine Core). 

Other infrastructure services that are provided to investigators include: 
• Administrative Services. Assistance with subcontracts for NIH grant submissions; human resources

support for on-site technical staff; billing services; and special study needs that require assistance of the
shop mechanicians (e.g., specialized testing cages).

• Core Science Services. Access to services from Cores, such as the Endocrine Core (e.g., reproductive
hormone and related assays), Immunology and Pathogen Detection Resources Core (e.g., screening of
animals for pathogens prior to study assignment), and Multimodal Imaging Core (coordination, scheduling,
and imaging services for research or diagnostic purposes; pursuit of an MR imaging system to be located on
site [see Core]).

By embedding the NIA Colony in the rich environment provided by the CNPRC, users of this colony can benefit 
from access to multiple services and the range of unique opportunities available. 

Colony Management. The aged rhesus monkey colony supported by the NIA is maintained to provide animals 
for investigators in need of rhesus monkeys at the later stages of life (.::19 years of age). A high priority 
investigator request is for surgery-naTve aged females as noted above. These animals are critical for NIH
funded studies focused on the aging brain where surgical procedures may be required. Such requests can only 
be met by a proactive plan to identify and maintain suitable candidates in reserve as noted. To meet 
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investigator needs the CNPRC has initiated a proactive program to identify surgery-na'ive animals between 16 
and 19 years of age. These animals are maintained in the breeding colony and may be used in research 
studies until they are needed for aging research. When these animals reach the age of 19 years, they are 
assigned as needed to fill the NIA geriatric colony requirements in order to maintain the population at 42 
animals (Table 4). 

T bl 4 C a e urren t NIAC I o ony C ensus 
Age (Years) Male (N) Female (N) Total (N) 

19-21 3 7 10 

22-24 13 5 18 

e::25 8 6 14 

TOTAL 24 18 42 

Animals that have been added to the NIA colony during the current funding period are shown in Table 5. This 
emphasizes the importance of the P51 aging colony to ensure that the population of 42 animals is maintained 
to meet investigator needs. 

Table 5. NIA Colony Transitions (May 1, 2010 to April 30, 2014) 
05/01/10 - 04/30/11 05/01 /11 - 04/30/12 05/01 /12 - 04/30/13 05/01/13 - 04/30/14 

Removed* I Added Removed I Added Removed I Added Removed I Added 
14 I 15 18 I 13 26 I 20 21 I 9 

*Removed from the colony due to medical issues or project endpoint

Currently, there are 13 males and 69 females between 16 and 19 years of age in the CNPRC colony that are 
under consideration for assignment to the NIA Colony. Of the 69 females identified 37, are surgery-na'ive. As 
noted, these animals may be housed in outdoor field corrals, and those that are housed indoors participate in 
routine pair housing, rotational enrichment, and breeding protocols based on their reproductive status. They 
also serve as surrogate dams for infants and juveniles. 

Management of the entire aged colony (supported by the NIA, P51 base grant, other funding sources) focuses 
on preventive health care measures by Primate Medicine Services. The maintenance of healthy geriatric 
subjects for long-term cognitive function testing that requires intracranial surgeries are a priority. Geriatric 
nonhuman primates have many of the same aging changes and challenges often seen in the human 
population and similarly may have multiple chronic health conditions simultaneously. In one example, an off
site Affiliate Scientist relied on the Primate Medicine staff to provide the necessary day-to-day support 
including guidelines and SOPs for the cleaning and maintenance of cranial implants as well as a proactive 
health care plan. Early identification of spontaneous age-associated health problems, such as diabetes, 
ileocolic adenocarcinoma, amyloidosis, or endometriosis that arise after an animal has been assigned to a 
study, are managed aggressively by the veterinary staff to maximize the research study needs. Treatment 
includes diabetes management, hormonal therapy, and surgical resection of tumors and endometriomas not 
responsive to clinical management. When warranted, animals are euthanized at the discretion of the veterinary 
staff in consultation with the investigators. 

INNOVATION 
To ensure optimal conditions and the highest possible quality of animals, the CNPRC incorporates all of the 
research infrastructure and services available to fully support the NIA Colony and investigators that use these 
animals in their research programs. This includes Core Scientists (Pis on subcontracts, collaborators, on-site 
scientific expertise and input), Primate Services, Core Services, and Administrative Services as noted. 

APPROACH 
Plans for the Next Funding Period 
The overall goal is to continue the proactive management plan that has been successful in ensuring the NIA 
Colony has a sufficient quantity of healthy animals available for aging and lifespan health research. With the 
current national focus on lifespan health, and the many program announcements and requests for applications 
(RFAs) at the NIH level, it is anticipated the needs for this colony will grow. Investigators that require NIA 
Colony animals will have available to them all of the services within the CNPRC specialized infrastructure 
which is dedicated to high quality research focused on lifespan health and healthy aging. 
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Specific Aim 1. Support and maintain NIA rhesus monkeys for investigators nationwide that are 
conducting aging-related research. 
The CNPRC will proactively manage the NIA colony in order to maximize the number of healthy, surgery-na"ive 
geriatric rhesus monkeys for aging research. Core Scientists and the Primate Services team will work together 
to support translational rhesus monkey models of human aging and lifespan health, and to meet investigator 
needs. 

Specific Aim 2. Provide high quality expertise and services to investigators at the local, regional, and 
national levels. 
Through the continued refinement of protocols, guidelines, SOPs, and expertise, Core Scientists and Primate 
Services staff will ensure investigators are provided healthy, well-characterized aged animals to support aging 
and lifespan health research objectives, new tools and technologies to advance aging research, and 
assistance with any health-related problems that may arise. 
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PUBLICATIONS Ma 1 2010 to A ril 30 2014 

Multiple clinically relevant hormone 
.__---�------��------�--�----�---.-' erapy regimens aI o improve cogni Ive unc IOn In age ovanec om ized rhesus monkeys. Neurobiol 

A in 34:1882-1890, 2013. PMCID: PMC3622837 
Characterizing cognitive aging of recognition memory and related

�----r-o _c _e -ss_e_s_
1

_n _a_n-1m-a�m-o-�-� .......... umans. Front Aging Neurosci 4:15, 2012. PMCID: PMC343964O 
haracterizing cognitive aging of recognition memory and related

rocesses in anima mo umans. Front A in Neurosci 4:15, 2012. PMCID: PMC343964O 
ge-associated deficits in 

�
---

-==p:--:::a=e-:::rn:::--::::s":::'e=pa=r::-::a:-r
1

r.::o-=n-r.-:u-=n=c=::-:::--:::-rn::-:::-===m:-:a::r-::c:--:::o�rr.::e7:x7'": "'lr"'.c::-::rr.::o":::'s=s--=s-::::p-=e-::::c:--::
1e:--:::s�c:-:o:-:n:-:s:--:::e-::::n-::::s-:--:u-:::--'s. Behav Neurosc i 125:836-

847 2011. PMCID: PMC3255O96 
eluded by Requester Efficacy of influenza 

�----�---,.,----,---,-,--,-....---------�----,.,--...,,....._-----.----,-.,,..,..,..---,' vaccInatIon o el er y r esus macaques Is ramatica y improve a cationic lipid/DNA 
adjuvant. J Infect Dis 209:24-33, 2014. PMCID: PMC3864389

f=xcluded by Requester I Selective changes 
in th in spine dens ity and morphology in monkey prefrontal cortex correlate with aging-related cognitive 
impairment. J Neurosci 30:7507-7515, 2010. PMCID: PMC2892969 

f:xcluded by Requester I High-throughput, detailed, cell-specific neuroanatomy of dendritic 
spines using microinjection and confocal microscopy. Nat Protoc 6:1391-1411, 2011. PMCID: 
PMC3566?69 

.... f_c_iu_d _ed_b _y _R_e _qu _e _st _er ______ __.l Character iz ing spatial tuning functions of neurons in the auditory cortex of young 
and aged monkeys: A new perspective on old data. Front Ag ing Neurosci 4:36, 2013. PMCID: 
PMC3539457 

fcluded by RequeSter 
I Character izing cogn itive aging of associative memory in animal models. Front Aging 

Neurosci 4:10, 2012. PMCID: PMC3439635 
f:xcluded by Requester I Synaptic correlates of memory and .__ ___ m_e _n _o -pa_ u_ s_e---.i_n _ t�h _e_h�ip_p_o_c _a _m_p_a�l-d�e- n_ t _a -te_ g_y _r _u _s �i�n--,rh_e_s_u _s _m_o_n�k_e _y ...... s. Neurob iol Aging 33: 1 7 -28, 2012. 

PMCID· PMC3031995 

Ecluded by Requ eSter 
I synaptic characteristics of dentate 

gyrus axonal boutons and their relationships with aging, menopause, and memory in female rhesus 
monke s. J Neurosci 31 :7737-7744 2011. PMCID: PMC31O3O72 

Synaptic distr ibutions of 
'------���---.��-��-�----.---,--,-----��-��--,--�---' u an In t e mon ey entate gyrus an t eIr re atIons ag ing and memory. J Neurosci 

32:7336-7344, 2012. PMCID: PMC33917O2 
pcluded by Requ ester I Neuronal and morphological bases of cognitive decline in aged rhesus

monkeys. Age 34:1051-1073, 2012. PMCID: PMC3448991 
Fxcluded by Requester I Presynaptic mitochondrial morphology in

monkey prefrontal cortex correlates with working memory and is improved with estrogen treatment. Proc
Natl Acad Sci U S A 111 :486-491, 2014. PMCID: PMC389O848 

�------� A mechanism emerges for the critical period hypothesis for estrogen treatment. Proc Natl Acad 
�--��-....... 08:14375-14376, 2011. PMCID: PMC3167531 
�xcluded by Requester IThe ageing cortical synapse: hallmarks and impl icat ions for cognitive decline. Nat

Rev Neurosci 13:240-250 2012. PMCID: PMC35922OO 

eluded by Requester mica y re evant ormone treatments aI to in uce spInogenesIs in pre ronta cortex o age 
ema e r  esus monkeys. J Neurosci 32:11700-11705, 2012. PMCID: PMC365773O

f:xcluded by Requester I Spatial and temporal processing of single auditory cortical
neurons and populations of neurons in the macaque monkey. Hear Res 271 :115-122, 2011. PMCID:
PMC2941552 

fcluded by Requester I Alterations of white matter
tracts following neurotoxic hippocampal lesions in macaque monkeys: a diffusion tensor imaging study.
Hippocampus 20:906-910, 2010. PMCID: PMC2888866 
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PMC3312472 
Excluded by Requester I Age-related changes in the 

mesial temporal lobe: the parahippocampal white matter region. Neurobiol Aging 33:1168-1176, 2012. 
PMCID: PMC3158300 

pciuded by Requester !Synaptic estrogen receptor-a levels in
prefrontal cortex in female rhesus monkeys and their correlation with cognitive performance. J Neurosci 
30:12770-12776 2010. PMCID: PMC2951003 

Excluded by Requester Continuously delivered ovarian 
stero1 s do not a ter endritic spine density or morp ology in macaque dorsolateral prefrontal cortical 
neurons. Neuroscience 4522:841-845, 2013. PMC Journal-in-progress 
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PRIMATE SERVICES: NATIONAL INSTITUTE ON AGING COLONY 

VERTEBRATE ANIMALS 

The California National Primate Research Center (CNPRC) vivarium is a component of the UC Davis 
Association for Assessment and Accreditation of Laboratory Animal Care International (AAALAC)-accredited 
program. The most recent AAALAC review (2014) of the UC Davis Animal Care Program resulted in Full
Accreditation with no recommendations for improvements, attesting to the high quality standards at UC Davis 
and the CNPRC. At UC Davis, a single Institutional Animal Care and Use Committee (IACUC) oversees all 
animal use in research and teaching in order to ensure that the highest ethical and animal welfare standards 

.......----.......... �- UC Davis animal facilities are routinely inspected by the UC Davis Attending Veterinarian, Excluded by 

nd the IACUC. .-------, 
Reque5ter 

pecific Animal 
ocation 

1. Pro osed Use of Animals. The current CNPRC vivarium consists ��;:-1--_ _Jof indoor animal s ace.
Specific Animal outdoor animal ousing are · acre field corrals pecific ·b 
Location .,....,.._,......... 

nimal corn en s�---� .... ,Location
�---�oor space is used primarily to support t e ong-term breeding . The rhesus pro uc ion�---� 

provides research subjects (males and females) that span the entire lifespan ranging from newborns to 
juveniles, prime reproductive age adults, to geriatric stages of life. Approximately 1,700 of the 5,000 rhesus 
monkeys at the CNPRC are housed indoors. Animal rooms are maintained within the recommended 
guidelines established by the current edition of the Guide for the Care and Use of Laboratory Animals and 
the Animal Welfare Act 

CNPRC policies provide maximum occupational health and safety including mandatory guidelines for 
safely working with nonhuman primates and their fluids, cells, and tissues. Included are the following 
requirements when entering animal areas: uniforms, scrubs, or buttoned laboratory coats; designated work 
shoes or shoe covers; a facemask; full coverage eye goggles or face shields; and gloves. All work 
conducted in the laboratories is under the required BSL2+ conditions and according to the CNPRC training 
documents and standard operating procedures (SOPs) for the colony and experimental procedures. 

2. Justification of Animal Use, Species Choice, and Numbers. The CNPRC provides the optimal
environment in which to conduct studies with rhesus monkeys because of the unique facilities and
expertise of the personnel. The use of nonhuman primates is crucial for the study of human health and
disease associated with aging. The NIA Colony is primarily focused on rhesus monkeys because this is the
species that investigators use in their NIH-funded research. Animal numbers selected for projects are
typically determined by a power analysis as described in individual research project IACUC-approved
protocols.

3. Veterinary Care. The CNP,µ.. ............ =.u.u.LU.........,_..u.uLU.C.1..., the direction of the Associate Director for Primate 
Services (Chief Veterinarian},'r-r-....-�.---......... -..,.........veterinary support is provided by Veterinarians and
Animal Health Technicians ( s see nmate Medicine Services). Staff clinicians provide routine 
surveillance of overall colony health and management practices as part of routine physical examinations. 
Animals in the outdoor animal colony are weighed, tuberculin tested, immunized for measles and tetanus 
as needed, serum banked as required, and examined routinely by a veterinarian twice annually. Animals 
housed outdoors are brought indoors to the hospital for treatment until resolution of the clinical problem 
and then returned to the social group as quickly as possible to maintain social stability. The hospital has an 
approximate average daily census of 100 animals (maximum 200). Animals in the indoor colony are 
weighed bi-monthly, tuberculin tested twice annually, vaccinated for measles as needed, serum banked as 
required, and examined by a Veterinarian generally before assignment to research projects and/or during 
annual evaluations. Indoor-housed animals on morning health report are assessed by a clinician and 
typically treated in their home cages as needed. Approximately 160 animals are on health report daily with 
a daily average of 45 animals requiring follow-up care. In addition to clinical care, the veterinary staff 
members also perform research and veterinary care surgeries (~300 major surgical procedures annually). 
Clinical veterinary staff members also conduct colony-based projects on new anesthetic agents, improved 
vaccines for animal health, and new surgical techniques. Surveillance for tuberculosis is essential for the 
continued health status of the CNPRC colonies. 
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Housing and Environmental Monitoring. Animal rooms are maintained within the recommended guidelines 
established by the current edition of the ILAR Guide for the Care and Use of Laboratory Animals and the 
Animal Welfare Act. Typical nonhuman primate rooms provide 10-15 air changes per hour and are 
negatively pressurized relative to anterooms/corridors and the outside. Lighting is provided by fluorescent 
lights, which are controlled by timers (12 hours on/12 hours off). Room temperature is maintained between 
68°F and 80° F, depending on the species and age of the animals in the room, and are checked and 
recorded daily. Emergency generator power is provided for all animal rooms. Indoor animal housing is 
monitored on a daily basis for temperature, light, and humidity. Power failures, major temperature 
fluctuation, and other environmental disturbances are either alarmed directly to Campus Physical Plant 
Services or monitored by CNPRC personnel on a daily basis. The Colony Operations Supervisor and the 
Maintenance Shop Supervisor carry pagers 24 hours/day and are alerted to environmental monitoring 
alarms and rooms that are out of temperature and humidity range. 

Caging Systems. Indoor cages are stainless steel construction and either wall or rolling rack mounted. 
Cages incorporate a squeeze mechanism to bring the animal to the front of the cage for manipulation. 
Cage sizes are determined by the USDA and NIH policies. Cage designs incorporate sliding partitions to 
allow socialization or pair housing. 

Environmental Enrichment. The Environmental Enrichment program is part of the Colony Management and 
Research Services component of Primate Services, is integrated with Behavior Management Services, and 
includes all animals, with emphasis placed on indoor-housed animals on research projects. Indoor cages 
are outfitted with a variety of enrichment options including manipulation mirrors (allowing the animal to view 
adjacent animals), and cage toys. Perches are present in all indoor cages. Low caloric items, such as 
forage, are provided on forage boards located on each cage. Animals also receive fruit or vegetables twice 
weekly. Non-food enrichment is also emphasized. One example of such enrichment is the placement of 
televisions, which provide visual stimulus to colony animals. Socialization can provide substantial benefit to 
the animals and is generally accomplished within the limitations of research protocols and daily 
management practices. Cages have been retrofitted or purchased with sliding partitions to allow pairing. 
The current strategy is to pair animals during the day and separate them at night to facilitate the 
assessment of physical signs each morning. Animals are paired early in the morning when animal care 
staff members begin daily animal care activities, animals are then separated at night when there are limited 
personnel available to monitor for potential aggressive interactions. The ability to observe each animal's 
individual daily physical signs is essential to many research programs and overall clinical care. Behavior 
Management Services staff members view every animal in the colony during morning health rounds and 
ensure they receive daily enrichment items targeting their specific behavior aberration. All indoor animals 
are also assessed monthly to identify any abnormal behaviors; these animals receive a detailed behavioral 
assessment monthly to monitor their status and progress. Specific Animal 

Location 

Surveillance. The majority of animals at the CNPRC are from the production colon_�-� alt-acre 
field corrals. Animals brought into the CNPRC from off-site facilities complete a 90-day quarantine at the 
CNPRC Quarantine Facility. During this time, animals undergo a complete physical examination with 
complete blood counts, blood and fecal parasitology, and rectal culture. Five tuberculin tests are 
completed, and animals are screened for simian retroviruses including Type D simian retrovirus (SRV), 
Simian Immunodeficiency Virus (SIV), and simian T-cell leukemia virus (STLV). Animals of foreign origin 
are treated for malaria and intestinal parasites. Animals with positive tuberculosis tests and SRV assays, or 
demonstrating signs of clinical illness, are humanely euthanized and a complete necropsy performed. 

Feeding. The animals are fed commercial monkey chow twice daily. Monkey Chow is pre-analyzed for 
content. The analysis of each lot of feed is reviewed by CNPRC Quality Assurance and a Senior 
Veterinarian. Animals are supplemented with fruit or vegetables twice weekly. Water is provided by 
automatic lixits, which are checked daily for proper operation. Portable caging with detachable waterlines is 
checked daily. The CNPRC potable water supply is obtained from wells operated by UC Davis. All UC 
Davis wells are monitored by the Office of Environmental Health and Safety quarterly. The water is tested 
for chloroforms, a variety of chemical markers including heavy metals and a variety of toxic minerals, 
pesticides, and chemical contaminants. Additionally, the CNPRC tests for general mineral, organic, and 
inorganic contamination annually. 

Vertebrate Animals Page 761 
Obtained by Rise for Animals. 

Uploaded to Animal Research Laboratory Overview (ARLO) on 09/19/2020



Contact PD/Pl: Lewin, Harris, A Animal-Resources-002 (350) 

Sanitation. Indoor cages are hosed daily with a quaternary ammonium detergent/disinfectant and are 
sanitized every 2 weeks in a mechanical cage-washer. A microbiological monitoring program is in place to 
ensure efficacy of sanitation practices. Each animal area is monitored twice per year. Microbiological 
monitoring results are reviewed and signed off by each area supervisor, a Senior Veterinarian, and the 
Assistant Director for Colony Management and Research Services. Monitoring of caging pH during cage 
washing is included in the cage sanitation surveillance program. In addition, water lines in both the indoor 
and outdoor colony are monitored with microbiological testing on a rotational basis in conjunction with cage 
change activities. 

Record Keeping. Record keeping includes a written individual animal record and entry of specific 
information into a computerized Vitals database (see Information Technology Services). Maintenance of 
the animal colony database, including information on project history, reproductive history, clinical data, viral 
status, as well as genealogical data is included. Also included are the current location of the animals, 
weight history, date of last tuberculosis test, and the date of the last serum banking. These data are 
available to aid in project design and animal selection by investigators. This database has also been critical 
to several retrospective studies involving prenatal mortality, transmission of retroviral agents in colony 
management, effects of housing changes on health, and risk factors for spontaneous diseases such as 
endometriosis. Management of this informational database represents a valuable resource to the entire 
biomedical research community. Historical animal-related data are maintained on a yearly basis to reflect 
the production statistics of the colonies including: conception rates, live birth rates, pregnancy loss, and 
infant mortality. 

Animal Health Program. A health check is performed each morning by the colony management staff. Each 
animal has a location and animal identification barcode that is scanned, and an animal technician records 
physical signs listed on a menu using a portable barcode reader. After completion of the health check, the 
information is downloaded onto the main computer, and a morning health report is generated directly to the 
veterinary staff. Veterinarians or Animal Health Technicians perform a visual examination of each animal 
on health report. Results of the health check and assessment by the veterinary clinician are then recorded 
in the animal's record. For animals on study, a report is generated to the investigator on a daily basis by 
electronic mail. Animals in the outdoor colony are also checked twice each day, once in the morning and 
afternoon. Identification of animals in the field corrals is performed by individual dye mark. Technicians 
check each cage closely for animals potentially requiring medical attention. The afternoon health check 
was added to the outdoor colony in 2012, and increased health surveillance is particularly important during 
the birth season. 

Centralized Research Support. The various services represented in Primate Services work synergistically 
to provide high quality, technical research support to all investigators utilizing the CNPRC, as needed, 
whether located locally or at a distant site. Staff veterinarians also provide extensive clinical support to 
animals on long-term research protocols (see Primate Medicine Services). 

Staff Training. The program emphasizes occupational safety, as well as increasing demands for technical 
expertise in the care and research support of nonhuman primates. Training is viewed not only as the initial 
step at hire, but as an ongoing process through in-house classes and support to attend relevant training 
programs, meetings, and conferences. A spectrum of training opportunities is available specific to the 
CNPRC and to meet campus-wide training requirements. These include: UC Davis Primate Handling and 
Husbandry Training, Campus Laboratory Animal Care Classes (AAALAC preparation); Injury / Illness 
Prevention Plan; Infection Control Plan; Exposure Control for Blood-borne Pathogens; Medical Waste 
Management; Hazardous Chemical Disposal Management; Campus Back Safety Class; Campus Radiation 
Safety Class; Pesticide and Antimicrobial Safety; Training in Good Laboratory Practices; Supervisor 
Training with Job Skills Worksheet; and position specific training for all levels of husbandry, animal care, 
and technical skills. The training program also includes a series of "Attention to Detail' documents that 
provide very detailed information for each of the training and skill areas the staff is expected to meet 
including information to enhance understanding and the need to adhere to defined guidelines for critical 
procedures. 
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Standard Operating Procedures (SOPs). Primate Services has an extensive collection of 185 SOPs that 
provide detail on all operational procedures including: husbandry, animal health checks, preventive health, 
calibration of equipment, and a full array of medical and experimental procedures. SOPs are reviewed 
annually by all staff and undergo full review and revision every three years. SOPs are available in an 
electronic format online on the CNPRC internal website. All SOPs are reviewed and approved by the UC 
Davis IACUC, and SOPs by number can be noted in IACUC protocol submissions. 

4. Provisions to Minimize Discomfort, Pain, and Injury. Discomfort is minimized with appropriate sedation,
analgesics, and handling techniques. All possible anesthetics and analgesics are included and
administered under the direction of a CNPRC veterinarian. Animals are sedated with ketamine
hydrochloride (5-30 mg/kg intramuscular [IM]), telazol (5-8 mg/kg IM), or ketamine with dexmedetomidine
(0.015-0.075 mg/kg IM; with reversal atipamezole at a comparable dose) routinely to minimize discomfort
during experimental procedures. For surgical procedures, animals are intubated and maintained under
isoflurane (to effect), with post-operative monitoring for 2-3 days and administration of oxymorphone (0.15
mg/kg) or buprenorphine (0.01 -0.03 mg/kg) for 3 days per veterinary discretion. Animals are monitored by
the veterinary staff for alertness and activity post-anesthesia, including daily assessment for appetite,
hydration, and stool quality. Sutures and condition (e.g., appetite, hydration) are assessed daily for 7 days
post-operatively, discomfort is assessed and scored 3 days post-operatively. Antibiotics and other related
pharmacologic agents are administered under the supervision of a CNPRC veterinarian according to the
CNPRC formulary. The CNPRC maintains a full veterinary staff (Senior Veterinarians, Veterinary
Residents, Animal Health Technicians, Veterinary Pathologists, Pathology Technicians) (see all sections of
Primate Services). Veterinarians are on call 24 hours a day, seven days a week. The CNPRC maintains an
animal hospital, surgery and radiology suites, an infectious isolation unit, and anatomic and clinical
pathology services. UC Davis complies with NIH policy on animal welfare, the Animal Welfare Act, and all
other applicable federal, state, and local laws.

5. Methods of Euthanasia. Animals are euthanized by an overdose of pentobarbital (�120 mg/kg
intravenously) consistent with the recommendations of the American Veterinary Medical Association
(AVMA) Guidelines on Euthanasia. All methods include well-established CNPRC SOPs as noted above,
which are approved by the UC Davis IACUC.
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PRIMATE SERVICES: NATIONAL INSTITUTE ON AGING COLONY 

BIBLIOGRAPHY AND REFERENCES (,ITED 
fcluded by Requester ]characterizing cognitive aging of recognition memory and related 

rocesses in animal models and in humans. Front Aging Neurosci 4:15, 2012. PMCID: PMC3439640 
eluded by Requester Characterizing cognitive aging of recognition memory and related 

processes in animal models and in humans. Front Aging Neurosci 4:15, 2012. PMCID: PMC3439640 
�eluded by Requester �ge-associated deficits in 

pattern separation functions of the perirhinal cortex: A cross-species consensus. Behav Neurosci 125:836-
847, 2011. PMCID: PMC3255096 

fcluded by Requester ]Characterizing cognitive aging of associative memory in animal models. Front Aging 
Neurosc14:10, 2012. PMCID: PMC3439635 

fcluded by Requester IPresynaptic mitochondrial morphology in 
monkey prefrontal cortex correlates with working memory and is improved with estrogen treatment. Pree 
Natl Acad Sci tJ SA l l l ·486-491 2014 PMCID· PMC3890848 

._f_c_iu_de_ d _b_y _ R _eq _u_es_te_ r _____________________ _.,I A pathophysiological framework of
hippocampal dysfunction in ageing and disease. Nat Rev Neurosci 12:585-601, 2011. PMCID: 
PMC3312472 
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lu _de _d _b _y _Re_q-,

ue_s,....
te _r ----,-...,.......,.---,-----,-,-----,--...,.....,...-------,---,-,-----,-....,.......,�IAge-related changes in the

mesial temporal lobe: the parahippocampal white matter region. Neurobiol Aging 33:1168-1176, 2012. 
PMCID: PMC3158300 
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PRIMATE SERVICES: NATIONAL INSTITUTE ON AGING COLONY 

RESOURCE SHARING PLAN 

A detailed Resource Sharing Plan is included in the Overall component of this application. 
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Contact PD/Pl: Lewin, Harris, A Animal-Resources-003 (983) 

APPLICATION FOR FEDERAL ASSISTANCE 

SF 424 (R&R) 

5. APPLICANT INFORMATION

Legal Name*: 

Department: 

Division: 

Street1 *: 

Street2: 

City•: 

County: 

State*: 

Province: 

Country*: 

ZIP/ Postal Code*: 

Regents of the University of California 

Sponsored Programs 

Office of Research 

1850 Research Park Drive 

Suite 300 

Davis 

CA: California 

USA: UNITED ST A TES 

956186153 

Person to be contacted on matters involving this application 

Prefix: First Name•: Middle Name: 

Alyssa 

Position/Title: 

Street1 •: 

Street2: 

City*: 

County: 

State•: 

Province: 

Country*: 

ZIP/ Postal Code*: 

Contracts and Grants Analyst 

1850 Research Park Drive 

Suite 300 

Davis 

CA: California 

USA: UNITED STATES 

956186[53 

Phone Number*: 530-754-7827 Fax Number: 530-754-7879 

7. TYPE OF APPLICANT*

Other (Specify): 

0MB Number: 4040-0001 

Expiration Date: 06/30/2016 

Organizational DUNS*: 04 71200840000 

Last Name*: Suffix: 

Bunn 

Email: aabunn@ucdavis.edu 

H: Public/State Controlled Institution of Higher Education 

Small Business Organization Type 0 Women Owned 0 Socially and Economically Disadvantaged 

11. DESCRIPTIVE TITLE OF APPLICANT'S PROJECT*
Primate Medicine Services

12. PROPOSED PROJECT

Start Date·

05/01/2015

Tracking Number: GRANT117037 42 

Ending Date• 

04/30/2020 

Funding Opportunity Number: PAR-14-226 . Received Date: 07/15/2014 
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Contact PD/Pl: Lewin, Harris, A Animal-Resources-003 (983) 
0MB Number: 4040·0010 

Expiration Date: 06/3012016 

Project/Performance Site Location(s) 

Project/Performance Site Primary Location 

Organization Name: 

Duns Number: 

Street1 •: 

Street2: 

City*: 

County: 

State*: 

Province: 

Country*: 

Zip / Postal Code*: 

University of California Davis 

0471200840000 

One Shields Ave 

Davis 

CA: California 

USA: UNITED STATES 

956165270 

Project/Performance Site Congressional District*: 

File Name 

Additional Location(s) 

Tracking Number: GRANT117037 42 

0 I am submitting an application as an individual, and not on behalf of 

a company, state, local or tribal government, academia, or other type of 

organization. 

CA-003 
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Contact PD/Pl: Lewin, Harris, A Animal-Resources-003 (983) 

RESEARCH & RELATED Other Project Information 

1. Are Human Subjects Involved?* o Yes e No 

1.a. If YES to Human Subjects 

Is the Project Exempt from Federal regulations? 0 Yes 0 No 

If YES, check appropriate exemption number: - 1 - 2 - 3 _4 - 5 - 6

If NO, is the IRB review Pending? o Yes 0 No 

IRB Approval Date: 

Human Subject Assurance Number 

2. Are Vertebrate Animals Used?* • Yes 0 No 

2.a. If YES to Vertebrate Animals 

Is the IACUC review Pending? O Yes 0 No 

IACUC Approval Date: 

Animal Welfare Assurance Number 

3. Is proprietary/privileged information included in the application?* • Yes 0 No 

4.a. Does this project have an actual or potential impact - positive or negative - on the environment?* 0 Yes 

4.b. If yes, please explain:

4.c. If this project has an actual or potential impact on the environment, has an exemption been authorized or an O Yes

environmental assessment (EA) or environmental impact statement (EIS} been performed? 

4.d. If yes, please explain:

5. Is the research performance site designated, or eligible to be designated, as a historic place?* O Yes 

5.a. If yes, please explain:

6. Does this project involve activities outside the United States or partnership with international o Yes

collaborators?*

6.a. If yes, identify countries:

6.b. Optional Explanation:

Filename 

7. Project Summary/Abstract* PM_Abstract. pdf 

8. Project Narrative*

9. Bibliography & References Cited PM_BibliographyReferencesCited.pdf

10.Facilities & Other Resources PM_FacilitiesOtherResources.pdf 

11.Equipment PM_Equipment. pdf 
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Contact PD/Pl: Lewin, Harris, A Animal-Resources-003 (983) 

PRIMATE SERVICES: PRIMATE MEDICINE SERVICES 

ABSTRACT 

The primary goal of Primate Services is to ensure optimal animal care and husbandry for the California 
National Primate Research Center (CNPRC) nonhuman primate colonies. Primate Services encompasses 
Colony Management and Research Services, the National Institute on Aging Colony, Primate Medicine 
Services, Anatomic and Clinical Pathology Services, Behavior Management Services, and Genetics 
Management Services. Animal care and research service is provided by a highly trained staff of veterinarians, 
Core Scientists, technicians, and administrators to meet the needs of the animals as well as the investigators 
using the CNPRC resource. Primate Medicine Services provides centralized clinical care, research support, 
training, and veterinary oversight to ensure compliance with the highest quality standards of research conduct 
and animal care. The Primate Medicine team is responsible for the clinical care of ~5,000 nonhuman primates 
which encompasses a range of health care needs across the lifespan, from neonatal to geriatric stages, and 
from preventive medicine to intensive care, and provides research project support to investigators. Primate 
Medicine veterinarians integrate with other CNPRC services, Core Scientists, the UC Davis Animal Care 
Program, the Institutional Animal Care and Use Committee (IACUC), and the Veterinary Medical Teaching 
Hospital to ensure optimal management practices, and to develop standard operating procedures as well as 
implement strategic plans. The Specific Aims for Primate Medicine Services are to: (1) Provide high quality 
care for nonhuman primates at the CNPRC to support research, (2) Provide expertise and research support to 
investigators locally, regionally, and nationally, (3) Mentor and train the next generation of veterinarians with 
nonhuman primate expertise, and (4) Ensure the highest standards of responsible conduct of research and 
animal care. 
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Contact PD/Pl: Lewin, Harris, A Animal-Resources-003 (983) 

PRIMATE SERVICES: PRIMATE MEDICINE SERVICES 

FACILITIES AND OTHER RESOURCES 

Laboratories: See Colony Management and Research Services. 

Clinical: Three clinical rooms totaling 560 sq. ft. are used for physical examinations, treatments, and minor 
surgical procedures. Intensive care support is also provided in a dedicated suite. Surgical preparation is carried 
out in an anteroom (137 sq. ft.), two surgical operating rooms (582 sq. ft.), and a surgeon's prep and 
instrument sterilization area (168 sq. ft.). Diagnostic equipment rooms include radiography, fluoroscopy, 
ultrasound, and DEXA bone density scanning. 

Animal: Animals from the outdoor rhesus monkey colony are hospitalized in a 310 sq. ft. hospital room, 96 sq. 
ft. of space is available for surgical recovery, and an infectious disease isolation area is available 36 sq. ft. Two 
separate SPF hospitals are maintained. 

Computer: Primate Medicine veterinarians and staff are equipped with networked computers including 11 
located in the clinic areas. 

Office: Office space and administrative support is provided to the Staff Veterinarians and support staff in he 
Primate Medicine trailer which includes 7 private and shared offices and a conference room. 

Other: The CNPRC is a part of the UC Davis AAALAC-accredited program. 
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Contact PD/Pl: Lewin, Harris, A Animal-Resources-003 (983) 

PRIMATE SERVICES: PRIMATE MEDICINE SERVICES 

EQUIPMENT 

Major equipment includes a DEXA density scanner, ultrasound imaging system, Datex anesthetic monitors (4), 
gas anesthesia units (3), a digital radiology unit, bronchoscope tower, gastroscope tower, laparascope tower, 
and MedDispense machines (3). 
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Contact PD/Pl: Lewin, Harris, A Animal-Resources-003 (983) 
0MB Number: 4040·0001 

Expiration Date: 06/3012016 

RESEARCH & RELATED Senior/Key Person Profile (Expanded) 

I 
Excluded by Requester 

I 
Excluded by Requester 

Tracking Number: GRANT117037 42 

PROFILE • Senior/Key Person I 
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Contact PD/Pl: Lewin, Harris, A Animal-Resources-003 (983) 

I PROFILE - Senior/Key Person 

Excluded by Requester 

I PROFILE - Senior/Key Person 

excluded by Requester 

Tracking Number: GRANT117037 42 

I 
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Contact PD/Pl: Lewin, Harris, A Animal-Resources-003 (983) 

I PROFILE - Senior/Key Person 

Excluded by Requester 

PROFILE - Senior/Key Person 

Excluded by Requester 

Tracking Number: GRANT117037 42 

I 
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Contact PD/Pl: Lewin, Harris, A Animal-Resources-003 (983) 

I PROFILE - Senior/Kev Person 

Excluded by Requester 

I PROFILE - Senior/Key Person 

Excluded by Requester 

Tracking Number: GRANT117037 42 
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Contact PD/Pl: Lewin, Harris, A Animal-Resources-003 (983) 

RESEARCH & RELATED BUDGET - SECTION A & B, BUDGET PERIOD 1 

ORGANIZATIONAL DUNS*: 0471200840000 
Budget Type*: • Project O Subaward/Consortium
Enter name of Organization: Regents of the University of California 

Start Date*: 05-01-2015 End Date*: 04-30-2016 Budget Period: 1 

A. Senior/Key Person

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

Prefix First Name• Middle 

Name 
Excluded by Requester 

Last Name* Suffix Project Role* Base Calendar Academic Summer 

Salary ($) Months Months Months 

Assoc Director �,n- st-it -ut-io-na_l _B_a-se� EFFORT 0.0 0.0 
for Primate �alary 
Services ....................................... 
Senior 
Veterinarian 
Senior 
Veterinarian 
Senior 
Veterinarian 

--------·• -•··••··· 

Senior 
Veterinarian 

........ ............................... 

Senior 
Veterinarian 

........... , ,  .. ,, ................. , ,  .. . 
Associate 
Veterinarian 
Senior 
Veterinarian 

0.0 

0.0 

0.0 
........ 
0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 
···• 

0.0 

0.0 

0.0 

0.0 

Requested Fringe 

Salary ($)* Benefits ($)* 

27,225.00 

14,977.00 

11,105.00 

10,997.00 

11,074.00 

11,105.00 

8,533.00 

10,106.00 

10,858.00 

5,973.00 

4,429.00 

4,386.00 

4,417.00 

4,429.00 

4,514.00 

4,031.00 

0MB Number: 4040-0001 

Expiration Date: 06/30/20t 6 

Funds Requested ($)* 

38,083.00 

20,950.00 

15,534.00 

15,383.00 

15,491.00 

15,534.00 

13,047.00 

14,137.00 
'----------------------'··································· ........ ·········· ············· ................................................................ ······················ ........................................... ...................................... . 

Total Funds Requested for all Senior Key Persons in the attached file 

Additional Senior Key Persons: 

B. Other Personnel

Number of Project Role*

Personnel*

Post Doctoral Associates 

File Name: Total Senior/Key Person 148,159.00 

Calendar Months Academic Months Summer Months Requested Salary ($)* Fringe Benefits• Funds Requested ($)* 

....................................................................................................... ...................................... ...................................... ...................................... .................................................. .............................................. .................................................. 
Graduate Students 
Undergraduate Students ·············

1
··············

s�
·
���ti�iil/Ci�

·
�1��i

···································· ........ r=E=FF=-o=R=T=-----, ..................................... ...................................... ................................ 4:567:o"o ·····························2:41·s:60 ................................ 6:9ai6o
. . . . .................................................. , ,  ............................................. . . ....... , ................... ............. . .... ........ ............ . . . . . ............. .................................................. .......................... .................... ................................................. . 

2 Primate Medicine Residents 54,037.00 21,552.00 75,589.00 
3 Total Number Other Personnel Total Other Personnel 82,572.00 

Total Salary, Wages and Fringe Benefits (A+B) 230,731.00 

RESEARCH & RELATED Budget {A·B} (Funds Requested) 
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Contact PD/Pl: Lewin, Harris, A Animal-Resources-003 (983) 

RESEARCH & RELATED BUDGET - SECTION C, D, & E, BUDGET PERIOD 1 

ORGANIZATIONAL DUNS*: 0471200840000 

Budget Type*: • Project O Subaward/Consortium 

Enter name of Organization: Regents of the University of California 

Start Date*: 05-01-2015 End Date*: 04-30-2016 Budget Period: 1 

C. Equipment Description

List items and dollar amount for each item exceeding $5,000 

Equipment Item Funds Requested($)* 

Total funds requested for all equipment listed in the attached file 0.00 

Additional Equipment: 

D. Travel

File Name: 

Total Equipment 0.00 

1. Domestic Travel Costs ( Incl. Canada, Mexico, and U.S. Possessions)

Funds Requested ($)* 

10,500.00 

0.00 2. Foreign Travel Costs

E. Participant/Trainee Support Costs

1. Tuition/Fees/Health Insurance

2. Stipends

3. Travel

4. Subsistence

5. Other:

O Number of Participants/Trainees 

RESEARCH & RELATED Budget {C·E} (Funds Requested) 

Tracking Number: GRANT11703742 

Total Travel Cost 

Total Participant Trainee Support Costs 
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10,500.00 

Funds Requested ($)* 

0.00 

0.00 

0.00 

0.00 

0.00 
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Contact PD/Pl: Lewin, Harris, A Animal-Resources-003 (983) 

RESEARCH & RELATED BUDGET- SECTIONS F-K, BUDGET PERIOD 1 

ORGANIZATIONAL DUNS*: 0471200840000 

Budget Type*: • Project O Subaward/Consortium 

Enter name of Organization: Regents of the University of California 

Start Date*: 05-01-2015 End Date*: 04-30-2016 Budget Period: 1 

F. Other Direct Costs Funds Requested($)* 

1. Materials and Supplies 23,000.00 

2. Publication Costs 1,000.00 

3. Consultant Services 0.00 

4. ADP/Computer Services 0.00 

5. Subawards/Consortium/Contractual Costs 0.00 

6. Equipment or Facility Rental/User Fees 0.00 

7. Alterations and Renovations 0.00 

Total Other Direct Costs 24,000.00 

G. Direct Costs Funds Requested ($)* 

H. Indirect Costs

Indirect Cost Type 

1. MTDC Primate Center Rate

Cognizant Federal Agency 

(Agency Name, POC Name, and POC Phone Number) 

I. Total Direct and Indirect Costs

Total Direct Costs (A thru F) 265,231.00 

Indirect Cost Rate (%) Indirect Cost Base ($) Funds Requested ($)* 

22. 7 265,231.00 60,207.00 
---------< 

Total Indirect Costs 60,207.00 

DHHS, ERNEST WILLARD, (415) 437-7820 

Total Direct and Indirect Institutional Costs (G + H) 

Funds Requested ($)* 

325,438.00 

Funds Requested ($)"I 

0.00 

K. Budget Justification* File Name: PM_BudgetJustifcation.pdf 

(Only attach one file.) 

RESEARCH & RELATED Budget {F-K} (Funds Requested) 

Tracking Number: GRANT11703742 
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Contact PD/Pl: Lewin, Harris, A Animal-Resources-003 (983) 0MB Number: 4040-0001 

Expiration Date: 06/30/20t 6 

RESEARCH & RELATED BUDGET - SECTION A & B, BUDGET PERIOD 2 

ORGANIZATIONAL DUNS*: 0471200840000 
Budget Type*: • Project O Subaward/Consortium 

Enter name of Organization: Regents of the University of California 

Start Date*: 05-01-2016 End Date*: 04-30-2017 Budget Period: 2 

A. Senior/Key Person

Prefix First Name• Middle 

Name 

Last Name* Suffix Project Role* Base Calendar Academic Summer Requested Fringe Funds Requested ($)* 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

':xcluded by Requester 
Salary ($) Months Months Months 

,--------.,,-------, 

Assoc Director Institutional Base EFFORT 0.0 0.0 
for Primate Salary

Services 
..........................................

Senior 
Veterinarian 
Senior 
Veterinarian 
Senior 
Veterinarian 

---------·• -•··••··· 

Senior 
Veterinarian 

.......................................... 

Senior 
Veterinarian 

.............. , ,  .. ,, ................. , ,  .. .

Associate 
Veterinarian 
Senior 
Veterinarian 

0.0 

0.0 

0.0 

.......

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

···• 

0.0 

0.0 

0.0 

0.0 

Salary ($)* Benefits ($)* 

27,225.00 

15,576.00 

11,549.00 

11,437.00 

11,517.00 

11,549.00 

8,874.00 

10,510.00 

11,489.00 

6,573.00 

4,874.00 

4,826.00 

4,860.00 

4,874.00 

4,909.00 

4,435.00 

38,714.00 

22,149.00 

16,423.00 

16,263.00 

16,377.00 

16,423.00 

13,783.00 

14,945.00 

········································••L------'L
__ _

_J····································· ······················ ........................................... ...................................... . 

Total Funds Requested for all Senior Key Persons in the attached file 

Additional Senior Key Persons: 

B. Other Personnel

Number of Project Role*

Personnel*

Post Doctoral Associates 

File Name: Total Senior/Key Person 155,077.00 

Calendar Months Academic Months Summer Months Requested Salary ($)* Fringe Benefits• Funds Requested ($)* 

....................................................................................................... ...................................... ...................................... ...................................... .................................................. .............................................. ..................................................

Graduate Students 
Undergraduate Students 

·············1
··············s�

·
���ii�1i11ci�·�1��i···········

························· ·········· EFFORT 
. . . ................................................... , ,  ............................................... ....... , ..

2 Primate Medicine Residents 

3 Total Number Other Personnel 

RESEARCH & RELATED Budget {A·B} (Funds Requested) 

Tracking Number: GRANT117037 42 

4,704.00 2,602.00 7,306.00 
. ................................ ..... .................... , ................. ............................................... . . . ...... , ................... .................... ............... .................................. .

55,932.00 23,604.00 79,536.00 

Total Other Personnel 86,842.00 

Total Salary, Wages and Fringe Benefits (A+B) 241,919.00 

Page 779 
Funding Opportunity Number: PAR-14-226. Received Date: 2014-07-15T19:19:27.000-04:00 

Obtained by Rise for Animals. 
Uploaded to Animal Research Laboratory Overview (ARLO) on 09/19/2020



Contact PD/Pl: Lewin, Harris, A Animal-Resources-003 (983) 

RESEARCH & RELATED BUDGET - SECTION C, D, & E, BUDGET PERIOD 2 

ORGANIZATIONAL DUNS*: 0471200840000 

Budget Type*: • Project O Subaward/Consortium 

Enter name of Organization: Regents of the University of California 

Start Date*: 05-01-2016 End Date*: 04-30-2017 Budget Period: 2 

C. Equipment Description

List items and dollar amount for each item exceeding $5,000 

Equipment Item Funds Requested($)* 

Total funds requested for all equipment listed in the attached file 0.00 

Additional Equipment: 

D. Travel

File Name: 

Total Equipment 0.00 

1. Domestic Travel Costs ( Incl. Canada, Mexico, and U.S. Possessions)

Funds Requested ($)* 

10,815.00 

0.00 2. Foreign Travel Costs

E. Participant/Trainee Support Costs

1. Tuition/Fees/Health Insurance

2. Stipends

3. Travel

4. Subsistence

5. Other:

O Number of Participants/Trainees 

RESEARCH & RELATED Budget {C·E} (Funds Requested) 

Tracking Number: GRANT11703742 

Total Travel Cost 

Total Participant Trainee Support Costs 
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10,815.00 

Funds Requested ($)* 

0.00 

0.00 

0.00 

0.00 

0.00 
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Contact PD/Pl: Lewin, Harris, A Animal-Resources-003 (983) 

RESEARCH & RELATED BUDGET- SECTIONS F-K, BUDGET PERIOD 2 

ORGANIZATIONAL DUNS*: 0471200840000 

Budget Type*: • Project O Subaward/Consortium 

Enter name of Organization: Regents of the University of California 

Start Date*: 05-01-2016 End Date*: 04-30-2017 Budget Period: 2 

F. Other Direct Costs Funds Requested($)* 

1. Materials and Supplies 23,690.00 

2. Publication Costs 1,030.00 

3. Consultant Services 0.00 

4. ADP/Computer Services 0.00 

5. Subawards/Consortium/Contractual Costs 0.00 

6. Equipment or Facility Rental/User Fees 0.00 

7. Alterations and Renovations 0.00 

Total Other Direct Costs 24,720.00 

G. Direct Costs Funds Requested ($)* 

H. Indirect Costs

Indirect Cost Type 

1. MTDC Primate Center Rate

Cognizant Federal Agency 

(Agency Name, POC Name, and POC Phone Number) 

I. Total Direct and Indirect Costs

Total Direct Costs (A thru F) 277,454.00 

Indirect Cost Rate (%) Indirect Cost Base ($) Funds Requested ($)* 

22. 7 277,454.00 62,982.00 
---------< 

Total Indirect Costs 62,982.00 

DHHS, ERNEST WILLARD, (415) 437-7820 

Total Direct and Indirect Institutional Costs (G + H) 

Funds Requested ($)* 

340,436.00 

Funds Requested ($)"I 

0.00 

K. Budget Justification* File Name: PM_BudgetJustifcation.pdf 

(Only attach one file.) 

RESEARCH & RELATED Budget {F-K} (Funds Requested) 

Tracking Number: GRANT11703742 
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Contact PD/Pl: Lewin, Harris, A Animal-Resources-003 (983) 0MB Number: 4040-0001 

Expiration Date: 06/30/20t 6 

RESEARCH & RELATED BUDGET - SECTION A & B, BUDGET PERIOD 3 

ORGANIZATIONAL DUNS*: 0471200840000 
Budget Type*: • Project O Subaward/Consortium 
Enter name of Organization: Regents of the University of California 

Start Date*: 05-01-2017 End Date*: 04-30-2018 Budget Period: 3 

A. Senior/Key Person

Prefix First Name• Middle 

Name 

Last Name* Suffix Project Role* Base Calendar Academic Summer Requested Fringe Funds Requested($)* 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

=><eluded by Requester 
Salary ($) Months Months Months Salary ($)* Benefits ($)* 

Assoc Director Institutional Base cFFORT 0.0 0.0 27,225.00 11,893.00 39,118.00 
for Primate Salary 
Services ................................. 
Senior 
Veterinarian 
Senior 
Veterinarian 
Senior 
Veterinarian 
Senior 
Veterinarian 

........ .........................

Senior 
Veterinarian ..... ,, .. , .................. , ,  .. . 
Associate 
Veterinarian 
Senior 
Veterinarian 

0.0 

0.0 

0.0 
........

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 
···• 

0.0 

0.0 

0.0 

0.0 

15,732.00 

11,665.00 

11,551.00 

11,632.00 

11,665.00 

8,963.00 

10,616.00 

6,872.00 

5,096.00 

5,046.00 

5,081.00 

5,096.00 

5,119.00 

4,637.00 

22,604.00 

16,761.00 

16,597.00 
--····•··· 

16,713.00 

16,761.00 

14,082.00 

15,253.00 
'---------------------'································· .__ 

____ 

_..,_ 
__ 

__. ..................................... ······················ ........................................... ...................................... . 
Total Funds Requested for all Senior Key Persons in the attached file 

Additional Senior Key Persons: 

B. Other Personnel

Number of Project Role*

Personnel*

Post Doctoral Associates 

File Name: Total Senior/Key Person 157,889.00 

Calendar Months Academic Months Summer Months Requested Salary ($)* Fringe Benefits• Funds Requested ($)* 

....................................................................................................... ...................................... ...................................... ...................................... .................................................. .............................................. .................................................. 
Graduate Students 

.............................. U..�.��.�w��.�.�t.� .. s.�.��.��.��························· ...... ,... .. ----..... ·· ...................................... ...................................... .................................................. .............................................. ................................................. . 
············}·············!�·�:i:·��.��i[i�1��esicien·ts·················· ·····r

FFORT I·· ............................................................................ ···························--·st:�it6·ci ··························2!:::f :6·ci ······························ari'.i:!:6·ci
3 Total Number Other Personnel Total Other Personnel 88,177.00 

Total Salary, Wages and Fringe Benefits (A+B) 246,066.00 

RESEARCH & RELATED Budget {A-8} (Funds Requested) 
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Contact PD/Pl: Lewin, Harris, A Animal-Resources-003 (983) 

RESEARCH & RELATED BUDGET - SECTION C, D, & E, BUDGET PERIOD 3 

ORGANIZATIONAL DUNS*: 0471200840000 

Budget Type*: • Project O Subaward/Consortium 

Enter name of Organization: Regents of the University of California 

Start Date*: 05-01-2017 End Date*: 04-30-2018 Budget Period: 3 

C. Equipment Description

List items and dollar amount for each item exceeding $5,000 

Equipment Item Funds Requested($)* 

Total funds requested for all equipment listed in the attached file 0.00 

Additional Equipment: 

D. Travel

File Name: 

Total Equipment 0.00 

1. Domestic Travel Costs ( Incl. Canada, Mexico, and U.S. Possessions)

Funds Requested ($)* 

11,139.00 

0.00 2. Foreign Travel Costs

E. Participant/Trainee Support Costs

1. Tuition/Fees/Health Insurance

2. Stipends

3. Travel

4. Subsistence

5. Other:

O Number of Participants/Trainees 

RESEARCH & RELATED Budget {C·E} (Funds Requested) 

Tracking Number: GRANT11703742 

Total Travel Cost 

Total Participant Trainee Support Costs 
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11,139.00 

Funds Requested ($)* 

0.00 

0.00 

0.00 

0.00 

0.00 

Funding Opportunity Number: PAR-14-226. Received Date: 
2014·07· 15T19:19:27.000·04:00 

Obtained by Rise for Animals. 
Uploaded to Animal Research Laboratory Overview (ARLO) on 09/19/2020



Contact PD/Pl: Lewin, Harris, A Animal-Resources-003 (983) 

RESEARCH & RELATED BUDGET- SECTIONS F-K, BUDGET PERIOD 3 

ORGANIZATIONAL DUNS*: 0471200840000 

Budget Type*: • Project O Subaward/Consortium 

Enter name of Organization: Regents of the University of California 

Start Date*: 05-01-2017 End Date*: 04-30-2018 Budget Period: 3 

F. Other Direct Costs Funds Requested($)* 

1. Materials and Supplies 24,401.00 

2. Publication Costs 1,061.00 

3. Consultant Services 0.00 

4. ADP/Computer Services 0.00 

5. Subawards/Consortium/Contractual Costs 0.00 

6. Equipment or Facility Rental/User Fees 0.00 

7. Alterations and Renovations 0.00 

Total Other Direct Costs 25,462.00 

G. Direct Costs Funds Requested ($)* 

H. Indirect Costs

Indirect Cost Type 

1. MTDC Primate Center Rate

Cognizant Federal Agency 

(Agency Name, POC Name, and POC Phone Number) 

I. Total Direct and Indirect Costs

Total Direct Costs (A thru F) 282,667.00 

Indirect Cost Rate (%) Indirect Cost Base ($) Funds Requested ($)* 

22. 7 282,667.00 64,165.00 
---------< 

Total Indirect Costs 64,165.00 

DHHS, ERNEST WILLARD, (415) 437-7820 

Total Direct and Indirect Institutional Costs (G + H) 

Funds Requested ($)* 

346,832.00 

Funds Requested ($)"I 

0.00 

K. Budget Justification* File Name: PM_BudgetJustifcation.pdf 

(Only attach one file.) 

RESEARCH & RELATED Budget {F-K} (Funds Requested) 

Tracking Number: GRANT11703742 
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Contact PD/Pl: Lewin, Harris, A Animal-Resources-003 (983) 0MB Number: 4040-0001 

Expiration Date: 06/30/20t 6 

RESEARCH & RELATED BUDGET - SECTION A & B, BUDGET PERIOD 4 

ORGANIZATIONAL DUNS*: 0471200840000 
Budget Type*: • Project O Subaward/Consortium 

Enter name of Organization: Regents of the University of California 

A. Senior/Key Person

Prefix First Name•

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

Excluded by Requester 

Middle 

Name 

Start Date*: 05-01-2018 

Last Name* Suffix Project Role* 

Assoc Director 
for Primate 
Services ........................................ 
Senior 
Veterinarian 

Senior 
Veterinarian 

Senior 
Veterinarian 

-------·•-•··••··· 

Senior 
Veterinarian 

....................................... 

Senior 
Veterinarian ........... ,, .. , ................ . 
Associate 
Veterinarian 

Senior 
Veterinarian 

End Date*: 04-30-2019 Budget Period: 4 

Base Calendar Academic Summer Requested Fringe Funds Requested($)* 

Salary ($) Months Months Months Salary ($)* Benefits ($)* 
Institutional Base EFFORT 0.0 0.0 27,225.00 12,247.00 39,472.00 
Salary 

0.0 

0.0 

0.0 
.......

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 
···•

0.0 

0.0 

0.0 

0.0 

16,361.00 

12,132.00 

12,013.00 

12,097.00 

12,132.00 

9,321.00 

11,040.00 

7,360.00 

5,457.00 

5,404.00 

5,442.00 

5,457.00 

5,482.00 

4,966.00 

23,721.00 

17,589.00 

17,417.00 

17,539.00 

17,589.00 

14,803.00 

16,006.00 
._ __________________ _, ............ , ,  . . ............... , . .  , ........ ·········· ············· ···-----·······································"····················· ........................................... ...................................... . 

Total Funds Requested for all Senior Key Persons in the attached file 

Additional Senior Key Persons: 

B. Other Personnel

Number of Project Role*

Personnel*

Post Doctoral Associates

File Name: Total Senior/Key Person 164,136.00 

Calendar Months Academic Months Summer Months Requested Salary ($)* Fringe Benefits• Funds Requested ($)* 

....................................................................................................... ...................................... ...................................... ...................................... .................................................. .............................................. .................................................. 
Graduate Students 

.............................. U..�.��.�w��·�·�'.� .. s.�.��.��.�� ......................... ········----.......... · ...................................... ...................................... .................................................. .............................................. ................................................. . 
············}·············!�·�:i:·��.��i[i�1��esicien·ts·················· ........ rFFORT I······································ ...................................... ······························s::1•:;:6·ci ··························2·!:1·jl:6·ci ······························aI:ii::6·ci

3 Total Number Other Personnel Total Other Personnel 92,074.00 

Total Salary, Wages and Fringe Benefits (A+B) 256,210.00 

RESEARCH & RELATED Budget {A-8} (Funds Requested) 

Page 785 
Tracking Number: GRANT117037 42 Funding Opportunity Number: PAR-14-226. Received Date: 2014-07-15T19:19:27.000-04:00 

Obtained by Rise for Animals. 
Uploaded to Animal Research Laboratory Overview (ARLO) on 09/19/2020



Contact PD/Pl: Lewin, Harris, A Animal-Resources-003 (983) 

RESEARCH & RELATED BUDGET - SECTION C, D, & E, BUDGET PERIOD 4 

ORGANIZATIONAL DUNS*: 0471200840000 

Budget Type*: • Project O Subaward/Consortium 

Enter name of Organization: Regents of the University of California 

Start Date*: 05-01-2018 End Date*: 04-30-2019 Budget Period: 4 

C. Equipment Description

List items and dollar amount for each item exceeding $5,000 

Equipment Item Funds Requested($)* 

Total funds requested for all equipment listed in the attached file 0.00 

Additional Equipment: 

D. Travel

File Name: 

Total Equipment 0.00 

1. Domestic Travel Costs ( Incl. Canada, Mexico, and U.S. Possessions)

Funds Requested ($)* 

11,473.00 

0.00 2. Foreign Travel Costs

E. Participant/Trainee Support Costs

1. Tuition/Fees/Health Insurance

2. Stipends

3. Travel

4. Subsistence

5. Other:

O Number of Participants/Trainees 

RESEARCH & RELATED Budget {C·E} (Funds Requested) 

Tracking Number: GRANT11703742 

Total Travel Cost 

Total Participant Trainee Support Costs 
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11,473.00 

Funds Requested ($)* 

0.00 

0.00 

0.00 

0.00 

0.00 

Funding Opportunity Number: PAR-14-226. Received Date: 
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Contact PD/Pl: Lewin, Harris, A Animal-Resources-003 (983) 

RESEARCH & RELATED BUDGET- SECTIONS F-K, BUDGET PERIOD 4 

ORGANIZATIONAL DUNS*: 0471200840000 

Budget Type*: • Project O Subaward/Consortium 

Enter name of Organization: Regents of the University of California 

Start Date*: 05-01-2018 End Date*: 04-30-2019 Budget Period: 4 

F. Other Direct Costs Funds Requested($)* 

1. Materials and Supplies 25,133.00 

2. Publication Costs 1,093.00 

3. Consultant Services 0.00 

4. ADP/Computer Services 0.00 

5. Subawards/Consortium/Contractual Costs 0.00 

6. Equipment or Facility Rental/User Fees 0.00 

7. Alterations and Renovations 0.00 

Total Other Direct Costs 26,226.00 

G. Direct Costs Funds Requested ($)* 

H. Indirect Costs

Indirect Cost Type 

1. MTDC Primate Center Rate

Cognizant Federal Agency 

(Agency Name, POC Name, and POC Phone Number) 

I. Total Direct and Indirect Costs

Total Direct Costs (A thru F) 293,909.00 

Indirect Cost Rate (%) Indirect Cost Base ($) Funds Requested ($)* 

22.7 293,909.00 66,717.00 
---------< 

Total Indirect Costs 66,717.00 

DHHS, ERNEST WILLARD, (415) 437-7820 

Total Direct and Indirect Institutional Costs (G + H) 

Funds Requested ($)* 

360,626.00 

Funds Requested ($)"I 

0.00 

K. Budget Justification* File Name: PM_BudgetJustifcation.pdf 

(Only attach one file.) 

RESEARCH & RELATED Budget {F-K} (Funds Requested) 

Tracking Number: GRANT11703742 
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Contact PD/Pl: Lewin, Harris, A Animal-Resources-003 (983) 0MB Number: 4040-0001 

Expiration Date: 06/30/20t 6 

RESEARCH & RELATED BUDGET - SECTION A & B, BUDGET PERIOD 5 

ORGANIZATIONAL DUNS*: 0471200840000 

Budget Type*: • Project O Subaward/Consortium 

Enter name of Organization: Regents of the University of California 

A. Senior/Key Person

Prefix First Name• Middle 

Name 

Start Date*: 05-01-2019 

Last Name* Suffix Project Role* 

End Date*: 04-30-2020 Budget Period: 5 

Base Calendar Academic Summer Requested Fringe Funds Requested($)* 

Salary ($) Months Months Months Salary ($)* Benefits ($)* 

1. 
Excluded by Requester Assoc Directo 

for Primate 
Services 

r nstitutional Base EFFORT 0.0 0.0 27,225.00 12,623.00 39,848.00 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

................. ............... 

Senior 
Veterinarian 

Senior 
Veterinarian 

Senior 
Veterinarian 

Senior 
Veterinarian 

................................. 

Senior 
Veterinarian 

........ ,, .. , .................. , ,  

Associate 
Veterinarian 

Senior 
Veterinarian 

Salary 

..

..

..

..

. .

. .

0.0 

0.0 

0.0 

.......

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

···•

0.0 

0.0 

0.0 

0.0 

17,016.00 

12,616.00 

12,494.00 

12,581.00 

12,616.00 

9,694.00 

11,482.00 

7,890.00 

5,850.00 

5,793.00 

5,833.00 

5,850.00 

5,875.00 

5,324.00 

24,906.00 

18,466.00 

18,287.00 

--····•··· 

18,414.00 

18,466.00 

15,569.00 

16,806.00 

Total Funds Requested for all Senior Key Persons in the attached file 

Additional Senior Key Persons: 

B. Other Personnel

Number of Project Role*

Personnel*

Post Doctoral Associates 

File Name: Total Senior/Key Person 170,762.00 

Calendar Months Academic Months Summer Months Requested Salary ($)* Fringe Benefits• Funds Requested ($)* 

........................................................................................... ............ ...................................... ...................................... ...................................... .................................................. .............................................. ..................................................

Graduate Students 

Undergraduate Students 

:::::::::::::1:::::::::::::i�t:ti�i��it;�i�i��;�:��:��:::::::::::::::::: ::::::::rFFORT

3 Total Number Other Personnel 

RESEARCH & RELATED Budget {A·B} (Funds Requested) 

Tracking Number: GRANT117037 42 

I::: :::::::::::::::::::::::::::::::::::::: :::::::::::::::::::::::::::::::::::::: ::::::::::::::::::::::::::::::::i.;�9.�§0. :::::::::::::::::::::::::::):�?j§o, ::::::::::::::::::::::::::::::::�;�1:f§o.
60,240.00 27,932.00 88,172.00 

Total Other Personnel 96,189.00 

Total Salary, Wages and Fringe Benefits (A+B) 266,951.00 
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Contact PD/Pl: Lewin, Harris, A Animal-Resources-003 (983) 

RESEARCH & RELATED BUDGET - SECTION C, D, & E, BUDGET PERIOD 5 

ORGANIZATIONAL DUNS*: 0471200840000 

Budget Type*: • Project O Subaward/Consortium 

Enter name of Organization: Regents of the University of California 

Start Date*: 05-01-2019 End Date*: 04-30-2020 Budget Period: 5 

C. Equipment Description

List items and dollar amount for each item exceeding $5,000 

Equipment Item Funds Requested($)* 

Total funds requested for all equipment listed in the attached file 0.00 

Additional Equipment: 

D. Travel

File Name: 

Total Equipment 0.00 

1. Domestic Travel Costs ( Incl. Canada, Mexico, and U.S. Possessions)

Funds Requested ($)* 

11,817.00 

0.00 2. Foreign Travel Costs

E. Participant/Trainee Support Costs

1. Tuition/Fees/Health Insurance

2. Stipends

3. Travel

4. Subsistence

5. Other:

O Number of Participants/Trainees 

RESEARCH & RELATED Budget {C·E} (Funds Requested) 

Tracking Number: GRANT11703742 

Total Travel Cost 

Total Participant Trainee Support Costs 
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11,817.00 

Funds Requested ($)* 

0.00 

0.00 

0.00 

0.00 

0.00 

Funding Opportunity Number: PAR-14-226. Received Date: 
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Contact PD/Pl: Lewin, Harris, A Animal-Resources-003 (983) 

RESEARCH & RELATED BUDGET- SECTIONS F-K, BUDGET PERIOD 5 

ORGANIZATIONAL DUNS*: 0471200840000 

Budget Type*: • Project O Subaward/Consortium 

Enter name of Organization: Regents of the University of California 

Start Date*: 05-01-2019 End Date*: 04-30-2020 Budget Period: 5 

F. Other Direct Costs Funds Requested($)* 

1. Materials and Supplies 25,887.00 

2. Publication Costs 1,126.00 

3. Consultant Services 0.00 

4. ADP/Computer Services 0.00 

5. Subawards/Consortium/Contractual Costs 0.00 

6. Equipment or Facility Rental/User Fees 0.00 

7. Alterations and Renovations 0.00 

Total Other Direct Costs 27,013.00 

G. Direct Costs Funds Requested ($)* 

H. Indirect Costs

Indirect Cost Type 

1. MTDC Primate Center Rate

Cognizant Federal Agency 

(Agency Name, POC Name, and POC Phone Number) 

I. Total Direct and Indirect Costs

Total Direct Costs (A thru F) 305,781.00 

Indirect Cost Rate (%) Indirect Cost Base ($) Funds Requested ($)* 

22. 7 305,781.00 69,412.00 
---------< 

Total Indirect Costs 69,412.00 

DHHS, ERNEST WILLARD, (415) 437-7820 

Total Direct and Indirect Institutional Costs (G + H) 

Funds Requested ($)* 

375,193.00 

Funds Requested ($)"I 

0.00 

K. Budget Justification* File Name: PM_BudgetJustifcation.pdf 

(Only attach one file.) 

RESEARCH & RELATED Budget {F-K} (Funds Requested) 

Tracking Number: GRANT11703742 
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Contact PD/Pl: Lewin, Harris, A Animal -Resources-003 (983) 

PRIMATE SERVICES: PRIMATE MEDICINE SERVICES 

BUDGET JUSTIFICATION 

PERSONNEL 
The personnel table provides an overview of the percent full time equivalent (FTE) devoted to CNPRC base 
grant functions and the funding source. Totals with an asterisk (*) represent those individuals whose effort is 
split among more than one component of the CNPRC. 

Percent (%) FTE devoted to CNPRC base 
functions bv source 

I Personnel Role P51 I Program Income I Other I Total 
l=Xcluded by Requester Associate Director for Primate EFFORT 

Services 
Senior Veterinary Manaqer 

Senior Veterinarian 

Senior Veterinarian 
Senior Veterinarian 
Senior Veterinarian 

Senior Veterinarian 

Associate Veterinarian 
Resident 

I TRN Resident 
pciuded by Requester Administrative Assistant 

I Antmal Heattn Iecnmc1ans (7oJ Animal Health Technicians 0 I 100 I 0 I 100
Individuals shown in italics are not supported by the P51 base grant; their salary support is provided by Program Income 
TBN=to-be-named 

EFFORT 
l"lo Effort 

DVM, DACLAM, Associate Director for Primate Services
��-��-

onths -J�. ---�
1s ssociate Professor in the Department of Medicine and Epidem10 ogy, c ool of Veterinary 

�---� 

e, t e Associate Director for Primate Services, and Chief Veterinarian. He has responsibilities for all 
c::---:--:----f!���.1..1.....L/ e nonhuman primate colonies and related services provided through Primate Medicine Services. 

eluded by Requester has been in the field of medical primatology for 30 years. 

�
FFORT I % Effort 

.__
�-�����

___.DACLAM -���___.month ';:.------.--1........���---1is the Senior Veterinary Manager for
rimate e 1cme, and Adjunc Professor in the Departmen o e icine and Epidemiology, School of 

Veterinar Medicine. She is also the Chief of Service for the Primate Medicine Clinical Rotation, and has over 
Excluded by s of experience in me oversees the daily operation and management of 
RequeSter Medicine Services, and she provides I ac 1c eac ing and clinical mentoring for veterinary students, 

residents, and visiting veterinarians. Lcluded by Requester I .rFFORT I lo Effort 
IF:

cluded by Requester I _ _ DVM, DACLA��-__,.,.---
---.,-

�- months ':------,-,,.....,....----.--� is a
'---..:_:,,,.,.e""r'<T11o"""r..-,.,v�e"'te,..,r"'1r=1a...,r"'1a...,r,..., ..,.a ... r..,.10.-..sT7"Kffllll""e-a primate clinician with more than 13 years primate medicine experience. She 

provides clinical care for colony animals and veterinary support for research protocols. icluded by Requester I FFORT 1/o Effort Excluded by 
.__ ________ __._ DVM, DACLAM_.--_ __,._....,months Requester a Senior Veterinarian with 10 

years of experience in primate me 1cme an surgery, of w 1c nine years was at another National Primate 
Research Center. 

I d d b R t F I % Effort cu e Y eques er 
DVM, DACLAM 

FFORT 
months _ is a Senior Veterinarian with 4 years 

o experience in medical primatology including exp�e;rrie�n�c;:;--;e:;-;s;i....,,,................,...,.....�utdoor nonhuman primate housing 
facilities. 
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Contact PD/Pl: Lewin, Harris, A Anima l-Resources-003 (983) 

xc luded by Requester 

D
VJEFFORT I % Effort eluded by 

equester 
S months ,___,,--_ _.____,.,_,_ _ _.is a enior Veterinarian and skilled

.___c..,.,1-n�1c�ia-n_a_n-r-s-u_ r_g_e_o
_,

n with
._

m_ o_r _e _ t
"'""

h _a _n"""'1
...,,

3
--'

years of primate medicine experience eluded by provides clinical 
f I · I d · f h I equester care or co ony anima s an vetennar su ort or researc rotoco s. 

EFFORT g.=�;----1-------. .__ ___ _. 
r

c luded by RequeSter bvM, DACLAM month ��
l

��:t��
y 

is a Senior Veterinarian with 5 
----�-__, r;::--�'-;-;---�-=�� years of experience in primate medicine an surgery Exc luded by provI es c 1n ical care in the hospital service 

of Primate Medicine. Requester

joined me f□ll-tlme eterina y e CNPR a er comp e ing Is residency. He has 4 years experience in 
laboratory animals and primate medicine. 

�FFORT 
I 

ro Effort 
I i

c luded by Requester I Veterinary Residents . ._,L ____ ...,.... months each One named._�---�----=!. and a to-be-
named Veterinary Resident is included for the Laboratory Animal Medicine Residency Program. The residency 
has a focus on primate medicine. 

eluded by Requester 
k

FFORT 
I 

Yo Effort Exc luded by 
Administrative Assistant,__�---- months Requester is responsible for 

�
-

-p-n_m_a_r _y_a�m_ in_1_s.,.....,rative support including sc edullng of a I medical an surgIca procedures, controlled 
substances inventory, and she serves as a primary liaison between Primate Medicine and Anatomic and 
Clinical Pathology Services. 

Animal Health Technicians (AHTs) (16) function similar to physician assistants, and assist the veterinarians in 
providing daily support for colony and experimental procedures. A high level Clinic Manager oversees the 
AHTs, and addresses the day-to-day workload and strives to optimize efficiencies, while the Primate Medicine 
Senior Veterinary Manager retains oversight. 

FRINGE BENEFITS 
Fringe benefits are calculated at the UC Davis federally negotiated rates, which are applied by title code and 
fiscal year (July through June). 

EQUIPMENT 
Requests for equipment are listed in the Facilities Improvement section.

TRAVEL 
$10,500 is requested (7 x $1,500) for the veterinarians to attend annual meetings, such as the national 
meeting of the Association of Primate Veterinarians. 

SUPPLIES 
$23,000 is requested for essential supplies for development of new therapeutic or surgical procedures. 

OTHER EXPENSES 
$1,000 is requested for manuscript submission. 

SUBSEQUENT YEARS 
In Years 2 through 5, all non-personnel costs are increased by 3%. Personnel costs are increased based on 
projected salary escalations by title code and the UC Davis federally negotiated fringe benefit rates. 

FACILITIES AND ADMINISTRATIVE COSTS (INDIRECT COSTS) 
Indirect Costs are budgeted in accordance with the UC Davis rate agreement dated August 19, 2013 at 22. 7%, 
which is the negotiated rate for the CNPRC Base Grant. Per the UC Davis' rate agreement, this indirect cost 
rate is applied on a Modified Total Direct Cost basis, which includes all salaries and wages, fringe benefits, 
materials and supplies, services, travel, and the first $25,000 of each subgrant and subcontract. Excluded from 
the modified total direct costs are equipment; capital expenditures; charges for tuition remission; rental costs; 
scholarships and fellowships; as well as the portion of each subgrant and subcontract in excess of $25,000. 
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RESEARCH & RELATED BUDGET - Cumulative Budget 

Section A, Senior/Key Person 

Section B, Other Personnel 

Total Number Other Personnel 

Total Salary, Wages and Fringe 
Benefits (A+B) 

Section C, Equipment 

Section D, Travel 

1. Domestic

2. Foreign

Section E, Participant/Trainee Support 
Costs 

1. Tuition/Fees/Health Insurance

2. Stipends

3. Travel

4. Subsistence

5. Other

6. Number of Participants/Trainees

Section F, Other Direct Costs 

1. Materials and Supplies

2. Publication Costs

3. Consultant Services

4. ADP/Computer Services

5. Subawards/Consortium/Contractual
Costs

6. Equipment or Facility Rental/User
Fees

7. Alterations and Renovations

8. Other 1

9. Other 2

10. Other 3

Section G, Direct Costs 
(A thru F) 

Section H, Indirect Costs 

Section I, Total Direct and Indirect 
Costs (G + H) 

Section J, Fee 

Tracking Number: GRANT11703742 

Totals($) 

15 

55,744.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0 

122,111.00 

5,310.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

796,023.00 

445,854.00 

1,241,877.00 

0.00 

55,744.00 

0.00 

127,421.00 

1,425,042.00 

323,483.00 

1,748,525.00 

0.00 
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PHS 398 Cover Page Supplement 

1. Project Director / Principal Investigator (PD/Pl)

Prefix: 

First Name*: Harris 

Middle Name: A 

Last Name*: Lewin 

Suffix: 

2. Human Subjects

Clinical Trial? 

Agency-Defined Phase Ill Clinical Trial?* 

3. Permission Statement*

e No 

Q No 

O Yes 

O Yes 

0MB Number: 0925-0001 

If this application does not result in an award, is the Government permitted to disclose the title of your proposed project, and the name, 
address, telephone number and e-mail address of the official signing for the applicant organization, to organizations that may be 
interested in contacting you for further information (e.g., possible collaborations, investment)? 

O Yes e No 

4. Program Income*

Is program income anticipated during the periods for which the grant support is requested? • Yes Q No 

If you checked "yes" above (indicating that program income is anticipated), then use the format below to reflect the amount and source(s). 
Otherwise, leave this section blank. 

Budget Period* Anticipated Amount ($)* 

2 

3 

4 

5 

Tracking Number: GRANT117037 42 

Source(s)* 

464,400.00 Services 

489,942.00 Services 

516,889.00 Services 

545,318.00 Services 

575,310.00 Services 
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PHS 398 Cover Page Supplement 

5. Human Embryonic Stem Cells

Does the proposed project involve human embryonic stem cells?* • No Q Yes 

If the proposed project involves human embryonic stem cells, list below the registration number of the specific cell line(s) from the following 
list: http://grants.nih.gov/stem_cells/registry/current.htm. Or, if a specific stem cell line cannot be referenced at this time, please check the box 
indicating that one from the registry will be used: 

Cell Line(s): □ Specific stem cell line cannot be referenced at this time. One from the registry will be used.

6. Inventions and Patents (For renewal applications only)

Inventions and Patents*: O Yes e No 

If the answer is "Yes" then please answer the following: 

Previously Reported*: O Yes Q No 

7. Change of Investigator/ Change of Institution Questions

□ Change of principal investigator / program director

Name of former principal investigator / program director: 

Prefix: 

First Name*: 

Middle Name: 

Last Name*: 

Suffix: 

□ Change of Grantee Institution

Name of former institution*: 

Tracking Number: GRANT117037 42 
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PHS 398 Research Plan 

Please attach applicable sections of the research plan, below. 0MB Number: 0925-0001 

1. Introduction to Application
(for RESUBMISSION or REVISION only) 

2. Specific Aims

3. Research Strategy*

4. Progress Report Publication List

Human Subjects Sections 

5_ Protection of Human Subjects 

6. Inclusion of Women and Minorities

7. Inclusion of Children

I---

Other Research Plan Sections 

8. Vertebrate Animals

9. Select Agent Research

1Q_ Multiple PD/Pl Leadership Plan 

11. Consortium/Contractual Arrangements

12. Letters of Support

13. Resource Sharing Plan(s)

I---

Appendix (if applicable) 

14. Appendix

Tracking Number: GRANT117037 42 

PM_SpecificAims.pdf 

PM_ReserachStrategy _ pdf 

PM_ProgressReportPubs-pdf 

PM_ VertebrateAnimals.pdf 

PM_ResourceSharingPlan_pdf 
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PRIMATE SERVICES: PRIMATE MEDICINE SERVICES 

SPECIFIC AIMS 

The California National Primate Research Center (CNPRC) vivarium is a component of the UC Davis 
Association for Assessment and Accreditation of Laboratory Animal Care International (AAALAC)-accredited 
program. The most recent AAALAC review of the UC Davis Animal Care Program resulted in Full 
Accreditation with no recommendations for improvements, attesting to the high quality standards for animal 
care at UC Davis and the CNPRC. Primate Medicine provides high quality centralized clinical care, research 
support, training, and veterinary oversight to ensure compliance with optimized standards of research conduct 
and animal care. The Primate Medicine team is responsible for the clinical care of ~5,000 nonhuman primates 
and encompasses all health needs across the lifespan, from neonatal to geriatric stages, and from preventive 
medicine to intensive care. Primate Medicine Services also provides research project support to investigators. 
The range of opportunities and the quantity of animals across all age groups provides unique opportunities for 
Primate Medicine staff to educate and train veterinarians, residents, veterinary students, and other trainees 
from institutions worldwide. Primate Medicine veterinarians also integrate with other CNPRC services, Core 
Scientists, the UC Davis Animal Care Program, the Institutional Animal Care and Use Committee (IACUC), and 
the Veterinary Medical Teaching Hospital to ensure optimal management practices, develop guidelines, 
algorithms, and standard operating procedures (SOPs), as well as provide input on future plans. 

Specific Aim 1. Provide high quality care for nonhuman primates at the CNPRC to support research. 
Plan. Well-trained experienced veterinarians in medical primatology and Animal Health Technicians (AHTs) 
trained to the level of physician assistants provide preventive health care, medical care, and input into the 
CNPRC management programs. Preventive health includes a Center for Disease Control (CDC) approved 
quarantine program, biannual tuberculin (TB) testing, routine physical examinations, serum banking, and a 
vaccination program. Medical care addresses the spectrum of diagnostics to treatment in general medicine, 
dentistry, emergency medicine, intensive care, project-related clinical findings, and specialized surgical 
procedures. 

Specific Aim 2. Provide expertise and research support to investigators locally, regionally, and 
nationally. 
Plan. The veterinarian's role is to provide the necessary support and expertise to ensure successful project 
outcomes. The veterinarians work in a close partnership with Core and Affiliate Scientists and the entire 
Primate Services team that is built on mutual respect and a common vision focused on improving human 
health-related problems, while concurrently ensuring nonhuman primate well-being. As a part of the centralized 
services, the veterinary staff members keep pace with technology to support research and aid in refining 
research protocols. 

Specific Aim 3. Mentor and train the next generation of veterinarians with nonhuman primate expertise. 
Plan. Primate Medicine is committed to mentor and train the next generation of veterinarians in collaboration 
with Core Scientists. Primate Medicine provides a spectrum of learning opportunities for veterinarians 
(including the Mountain Gorilla Project), residents, veterinary students from institutions worldwide, animal 
technicians, and new investigators in order to support their career goals. 

Specific Aim 4. Ensure the highest standards of responsible conduct of research and animal care. 
Plan. CNPRC veterinarians have been trained in American College of Laboratory Animal Medicine (ACLAM) 
approved residency programs and are ACLAM boarded which adds significantly to the quality of animal care 
and research standards. Primate Medicine works with the Primate Services team and Core Scientists that have 
specialized expertise in infectious diseases, genetics, behavior, reproduction, respiratory illnesses, and 
pathology in order to provide optimal colony management and psychological well-being. Metrics obtained 
support policies, SOPs, guidelines, and strategic plans; these experiences are also shared with various 
oversight committees and regulatory agencies. 
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PRIMATE SERVICES: PRIMATE MEDICINE SERVICES 

RESEARCH STRATEGY 

INTRODUCTION 

The California National Primate Research Center (CNPRC) is a component of the UC Davis Association for 
Assessment and Accreditation of Laboratory Animal · AC)-accredited Animal Care
Program. The Assoj,LL.1,o....,,._--""'-'........,.....,...L....JC.........,Primate Services Excluded by RequeSter the Primatv,..1.>LJ..C.J..1.LL..U...U'-'-"-..1.Ci.L.I.LU.L---� 
Veterinary Manager�rr;,,f;if-";,....,,,,..,,,-,-,r<TOmeet monthly with t e av1s tten ing eterinarian, eluded by RequeSter 

to ensure close inte I RC within the UC Davis Animal Care Program (Figure e tten in 
Veterinar eluded by eports to the UC Davis Institutional Official a animal care o Excluded by

UC Davis P.canW)uS. The veterinary staff Figure 1. Organizati : rimate Medicine Services RequeSter

affiliated with Primate Medicine Services is 
also integrated closely with the School of 

�---"-'.....,,..u.L.Ll�Y Medicine. For example, Dr. 
is an Associate Professor in the 

�=�==='- ·cine and Epidemiology,
Medicine) and Reader

�-------� 

(Pathology) both hold adjunct appointments 
in the School of Veterinary Medicine. 
Primate Medicine and Anatomic and 
Clinical Pathology Services work closely 
together and are actively involved in training 
veterinary students and externs from other 
institutions. Both Services are also 
extensively involved in Graduate Clinical 
education with residents in Laboratory 
Animal Medicine, Zoological Medicine, and 
Pathology. Primate Medicine staff members 
are shown in Table 1. The sources of 

Animal Health 
Technician 
Supervisor 

Harris Lewin, Pl 

Interim Director 
Attending Veterinarian 

Excluded by Requester 

ssociate Director Primate Services 

Primate Services 

Primate Medicine Services 

Excluded by Requester 

Senior Veterinary Manager 

Senior (6) and 
Associate (1) 
Veterinarians 

Laboratory Animal 
Medicine 

Residents (2) 

Animal Health 
Technicians (15) m,n,strat,ve 

Assistant 

support for the last year of the current funding period (May 1, 2014 to April 30, 2015) and the first year of the 
proposed funding period (May 1, 2015 to April 30, 2016) per the FOA are shown in Table 2. 

Table 1. Primate Medicine Services Personnel, UC Davis Affiliation, and CNPRC Role 
I Personnel UC Davis Affiliation CNPRC Role 

Excluded by Requester Department of Medicine and Epidemiology, Associate Director for Primate 
School of Veterinary Medicine Services 
Department of Medicine and Epidemiology, 
School of Veterinary Medicine Senior Veterinary Manaqer 

CNPRC Senior Veterinarian 
CNPRC Senior Veterinarian 
CNPRC Senior Veterinarian 
CNPRC Senior Veterinarian 
CNPRC Senior Veterinarian 
CNPRC Associate Veterinarian 
CNPRC Resident 

I TBN CNPRC Resident 
pccluded by Requester CNPRC Administrative Assistant 

1 ArnmaI Heann I ecnrncIans l 7 oJ CNPRC Animal Health Technicians 
TBN=to-be-named 

Table 2. Support for Primate Medicine Services 
May 1, 2014 to April 30, 2015 May 1, 2015 to April 30, 2016 

P51 Base Grant $259,685 $265,231 
Proqram Income from P51 $440,680 $464,400 
Other Sources $0 $0 

TOTAL $700,365 $729,631 
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Primate Medicine works in tandem with Core Scientists, Service Cores, and the Primate Services team to 
promote the advancement of nonhuman primate models for translational research at all life stages. Primate 
Medicine goals are to provide high quality clinical care, research support, mentoring, and training, and to 
ensure the highest standards of responsible research conduct and animal care. Preventive health is addressed 
both individually and from a "herd health" perspective including routine physical examinations, dental 
evaluations and cleaning, regular weights, serum banking, and a vaccination program. At an individual level, 
each animal receives personalized health care through diagnostic work-ups for any clinical problems that may 
arise to emergency medicine. The CNPRC colonies include animals at all life stages, which translates to 
evolving health status based on age; infants and geriatric animals require the most intensive oversight and 
care. The veterinary staff is proactive in diagnostics with the geriatric colony to ensure optimal maintenance of 
these valuable research animals (see National Institute on Aging Colony). Metrics for success include a 
significant reduction in dental issues through prophylactic dental care, and detection of amyloidosis or 
gastrointestinal (GI) adenocarcinomas at very early stages when treatment is still an option. Preventive health 
care at every stage across the lifespan ensures health and well-being, and avoids or delays the onset of 
disease while reducing healthcare costs. 

Working with nonhuman primates requires specialized knowledge and expertise. The veterinary staff applies 
their training and vast experiences when working with investigators from project inception to study endpoints. 
Meeting research objectives and the needs specific to the species is a primary goal. Veterinarians share their 
knowledge of an animal's medical/health status with investigators and work together to plan next steps. 
Further, Primate Medicine strives to provide procedural support requested by investigators while integrating the 
vast expertise of the Core Scientists and Scientific Core Services to implement new capabilities and assist with 
the design and refinement of research protocols. Primate Medicine is also committed to providing a spectrum 
of learning opportunities for graduate veterinarians, residents, senior veterinary students from institutions 
worldwide, Animal Health Technicians (AHTs), animal care technicians, and new investigators. With the size of 
the nonhuman primate colony and the extensive caseload, Primate Medicine provides a wealth of learning 
opportunities within an environment of sharing and dissemination of knowledge. 

One of the strengths of the CNPRC centralized Primate Services and Core Scientist infrastructure is the 
synergism that ensures integrated expertise for the highest standards of responsible conduct of research and 
animal care. It is within this collaborative infrastructure that problem solving and the exchange of new ideas 
flourish, which benefits investigators and the animals. This integrated approach includes the UC Davis 
IACUC, Veterinary Medical Teaching Hospital, faculty in the Schools of Medicine and Veterinary Medicine, 
the UC Davis Attending Veterinarian, and other UC Davis animal care service programs. Primate Medicine 
works together with Primate Services and Core Scientists to provide optimal colony management and 
psychological well-being. Metrics support policies, standard operating procedures (SOPs), guidelines, and 
strategic planning. 

!reviewers' comments 
Resoonse to Summarv Statement. I 

eviewers' comments 
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eviewers' commen t s  

SIGNIFICANCE 
Progress and Major Accomplishments: Contributions to the CNPRC Mission 
During the current funding period, Primate Medicine Services implemented changes that have vastly improved 
function and productivity, as shown in the following examples. 

eluded by 
c::--'7"""7...!-:'-:"�"-'--"'�'-'-""---""'..,_,,ff

.,..
i e supported the hire of equester DVM, MPH, PhD (under the mentorship of Dr. 

�___,,.-----,----,--....,.,.,...� 

Infectious Diseases Research Unit) after completion of his graduate studies at UC Davis 
in order to facilitate investigation of idiopathic chronic diarrhea (ICD). a stand Excluded by 
template for studies to ensure that result-focused trials were performls'rr7'7'il"!l!T�� with limited cont RequeSter

variables, permitting comparisons between studies and identification of useful interventions. This plan was 
established with the clinical veterinarians, CNP RC Anatomic and Clinical Pathology Services, and ed by 

rn��tib-;yy-na GI specialist in the School of Veterinary Medicine. Projects include the study o RequeSter
RequeSter entation, which suggested that inulin has the potential to improve ICD, and which may a so e 

associated with an alteration of the GI microbiota. In collaboratio /-,Y.JI.J.LU......LL.L!......u:u.u..uu,•odal Imaging Core, a new 
method was developed to quantitatively assess microscopic coliti ��I,�i:,��Y 2013]. A collaborative study 
with investigators at UC San Francisco also focused on therapeu Ic e min reatment, which suggested 
amelioration of colitis by restorin mucosal barrier functions, and reducing overall bacterial attachment and 
communities of attached bacteri eluded by et al., 2012]. equester 

Primate Medicine hired a Clinic anager o coordinate and manage the AHT staff. This position provides a 
considerable savings of valuable veterinary time needed to provide clinical care, research support, teaching, 
and management. The high level Clinic Manager addresses the day-to-day workload and strives to optimize 
efficiencies while the Primate Medicine Senior Veterinary Manager retains oversight. 

The Senior Veterinary Manager is an Assistant Clinical Professor in the Department of Medicine and 
Epidemiology, School of Veterinary Medicine, and is integrated into departmental communri"""""""""-'-'""-'-�f='--'-'-'---'--"'-=--c---. 
and training which encourages collaborations with School of Veterinary Medicine faculty 
Chief of Primate Medicine Service at the Veterinary Medical Teaching Hospital, and attends�ac::--:::m=o::-cn=r.-:y-.1' 

�---� 

Service meeting where all hi ts discuss the residency programs, veterinary student rotations, and 
�clude

t
d by issues. In a 1 1 is co-director of the UC Davis Laboratory Animal Medicine (LAM) eques er 

cy Program, and Irec or o e Northern California LAM Resident Training Day. Resident Training 
Day is an opportunity for all of the LAM residents in Northern California to visit different facilities and obtain 
training from experts at each of the sites. The residents develop camaraderie and learn from each other, and 
have established study group eluded by is also an honorary Attending Veterinarian in California and attends 
the University of California At AmJASIAr inarian Meetings biannually to discuss facilities, research, training, 
animal care, and regulatory changes. 

In recognition of the expertise and professional capabilities of the School of Veterinary Medicine faculty, 
Primate Medicine has reached out to a number of Veterinary Medical Teaching Hospital services for consults 
and currently collaborates with faculty in dentistry and ophthalmology. Both groups have facilitated outstanding 
training for CNPRC veterinary staff and residents. In addition, faculty from these departments have consulted 
and assisted with complex CNPRC cases. CNPRC Staff Veterinarians also work closely with the UC Davis 
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eluded by 
equester 

Attending Veterinarian
.._ 

___ _,and the IACUC to address complex research protocols and to communicate 
with and respond to regulatory agencies. 

The Colony Management Advisory Committee consists of Core Scientists from all of the Scientific Research 
Units and includes Primate Services Veterinarians (see Administration Services section). Committee 
discussion topics range from vaccination protocols to enrichment and diet. A large number of colony 
management protocols and research project ideas have emerged from these topical discussions. Examples 
include measles vaccination trials and testing new treatments for ICD (Table 3). 

T bl 3 E a e xamp es o o ony f C I M anagemen 
Grant Year Tf"am

2011 -2012 Excluded by Requester

2012 -2013 

2013-2014 

. . 

*See Anatomic and Clinical Pathology SeN1ces

10 ro ec s av , 0 ,pn 
, 

t P"I t P 
. 

t (M 1 2010 t A ·1 30 2014) 
Project Title 
Assessment of Impact of Lysozyme Transgenic Goat's Milk in 
Nonhuman Primates with Acute Diarrhea 
Measles Vaccine Clinical Study 
Treatment of Idiopathic Chronic Diarrhea Animals with Serum-
Derived Bovine lmmunoQlobulin 
Treatment of Chronic Diarrhea in Macaques with Raw Bovine 
Colostrum 
Genetic Markers: Titi Monkey Colony 
Endometriosis Treatment Trial 
Test Antibody Response to One-half Dose of Vanguard DM 
Measles 
Alternate Paleo diet 

Colonic Enteroendocrine Cells as a Marker of Idiopathic Chronic 
Diarrhea 

In addition, the Morbidity and Mortality Review Committee was established to integrate a team consisting of a 
Core Scientist and IACUC Co-Chair, Senior Veterinary Managers for Primate Medicine and Pathology, the UC 
Davis Attending Veterinarian, the Assistant Director for Colony Management and Research Services, and the 
Associate Director for Primate Services. This committee has provided an excellent forum to monitor and 
discuss monthly outcomes and any unanticipated findings, and determine next steps on etiologies or 
improvements. The first charge was to evaluate the CNPRC's outdoor infant mortality to better define the 
timing of increased risk and to determine possible interventional strategies. Dams with infants that did not 
thrive well the prior year were identified and positive reinforcement training was used (Behavior Management 
Services) to train the dams to allow closer newborn monitoring. 

Primate Medicine improved management of the controlled substance inventory to ensure compliance with the 
UC Davis campus and the U.S. Drug Enforcement Agency. The CNPRC has a computerized MedDispense 
unit that is managed by administrators (see Colony Management and Research Services); the program is 
overseen by a Senior Veterinarian. These locked dispense units require individual identification and passwords 
to obtain access to controlled substances. They digitally record each transaction of controlled substance 
removal and thus the total inventory as well. Reports can also be run and compared with animal records to 
check accuracy and ensure regulatory compliance. 

Primate Services has made several electronic improvements that have facilitated work efficiency. For example, 
the electronic formulary was enhanced to allow ostin and sharin of information with Core Scientists. 
Primate Medicine also improved the Specific Private Vendor in collaboration with the 
Information Technology Services staff to make it easier to track treatments, implement changes in the 
treatment over the course of administration, and add comments on treatment administration. 

One of the strengths of the centralized CNPRC services is that all of the individual Primate Services 
components work together to bring the appropriate expertise together to care for the animals, and to 
provide the necessary skills and support. It is these interactions that facilitate the distribution of work and 
increase problem-solving skills. Primate Medicine Services provides a range of research support services 
(see Tables 4 and 5 and Innovation, below). 
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T bl 4 E a e fP " nmate xamo es o M d". S e 1cme erv1ces 
Proiect Title (Fundina Source) 

V etennarv R esearc 

Primate Models of Social Behavior (NIH grant #R37-MH057502) 

Neurobehavioral Relations in Senescent Hippocampus* (NIH grant 
#R01-AG003376) 
Estroqen and the Aoinq Brain* (NIH qrant #P01-AG016765) 
The Impact of Tolerance in the Newborn of Lentiviral Infection (NIH 
Qrant #R01-AI090677) 
Fluoxetine: Sensitive Ages and Genotypes for Adverse Effects in 
Juvenile Monkeys (NIH grant #R01-HD065826) 
Use of GDNF-Releasing Nanofiber Nerve Guide Conduits for the 
Repair of Conus Medullaris/Cauda Equina Injury in the Nonhuman 
Primate· (DOD qrant #SC090273) 
Effects of Chronic Intranasal Oxytocin (NIH grant #R01-HD071998) 

Lung Regeneration Following Partial Pneumonectomy in Macaques 
(P51 Pilot Project) 
Effects of Pathogenic and Non Pathogenic Bacteria in the Context of 
SIV Infection (NIH qrant #R01-AI043274) 
Magnetic Anastomosis for Glycemic Insulin Control (MAGIC): A Pilot 
Study of Side-to-Side Duodena-Distal lleal Anastomosis in Diabetic 
Monkeys (Pilot Project funded by external source, UCSF) 
Plasticity and Regeneration in the Primate Spinal Cord* (NIH grant 
#R01-NS042291) and Consortium Study (VA San Diego Healthcare 
System) 
Maternal Temperament, Stress, and Inflammation in Preterm Birth* 
(NIH Qrant #R01-HD078127) 
A Human Fe Bifunctional Fusion Protein to Treat Severe Allergic 
Asthma (Pilot Project) 

hS uooort 
Procedures 
Infant lesion surgery, post-operative care, 
assistance with MRI 
Cranial implant surgery, post-operative care, 
assistance with MRI and microPET 
Ovariectomy, assistance with MRI 
Cesarean section, infant lymph node and 
colon biopsies 
Morphometric measurements, long bone X-
ray, CSF samples 
EMG and urodynamics, neurotracer 
injections, post-operative care, assistance 
with MRI 
Titi monkey CSF samples, assistance with 
microPET and MRI 
Pneumonectomy with assistance of UC Davis 
Medical Center suroeon, post-operative care 
Bowel loop surgery 

GI anastomoses, post-operative care 

Bone marrow aspirates, skin biopsy, EMG 
recordings, hemisection and neurotracer 
surgeries, CSF samples, post-operative care 
Skin biopsies, amniocentesis 

Broncheoalveolar lavage, assistance with 
pulmonary function tests 

*Off-Site Affiliate Scientist. MRl=magnetic resonance imaging; CSF=cerebrospinal fluid

Table 5. Service Use: Primate Medicine (May 1, 2010 to April 30, 2014) 
Grant Year Service Type # Users Investigators (N) Service Cost ($) Total Cost ($) 
2010-2011 Research 68 Core Scientists (13) 263,204 598,373 

Support UC Davis (21) 150,557 
External (34) 184,612 

2011 -2012 Research 57 Core Scientists (11) 114,689 480,601 
Support UC Davis (17) 110,026 

External (29) 255,886 
2012-2013 Research 56 Core Scientists (12) 98,129 533,415 

Support UC Davis (21) 174,661 
External (23) 260,625 

2013-2014 Research 56 Core Scientists (13) 90,967 408,284 
Support UC Davis (20) 133,767 

External (23) 183,550 
TOTAL $2,020,673 

INNOVATION 

As a component of the CNPRC centralized service, the veterinary staff is regularly challenged to keep pace 
with new technology and methodologies to support research or new techniques. Some examples of innovative 
ways Primate Medicine has integrated with specific research programs are noted above (Table 4) and below. 

At present, spinal cord injury models (hemisection or contusion) present one of the most challenging post
operative care protocols. Because one of the projects has a Pl that is an off-site investigator, the Primate 
Medicine veterinary staff provides the day-to-day support for these animals pre- and post
hemisection/contusion. Prior to surgery, the animals learn to perform specific tasks prior to surgery (e.g., 
reaching, grasping, fine motor skills, arm chair training, treadmill walking), and Primate Medicine veterinarians 
and staff place percutaneous endoscopic gastrotomy (PEG) tubes in order to consistently administer 
immunosuppressive agents for a therapeutic stem cell treatment. Postoperatively, these animals require 

Research Strategy Page 802 
Obtained by Rise for Animals. 

Uploaded to Animal Research Laboratory Overview (ARLO) on 09/19/2020



Contact PD/Pl: Lewin, Harris, A Animal-Resources-003 (983) 

extensive intensive care. Since they also present with a significant loss of limb performance, they require 
assistance with feeding and changes in body position. The animals are placed in specially constructed cages 
(provided through the on-site shop staff mechanicians) that allow easy access to meet their needs. As these 
animals acquire more independent function, the intensive care needs gradually diminish. An algorithm was 
developed to address Brown-Sequard Syndrome that can occur, and new applications have been assessed in 
the use of Botox based on human clinical experiences for incision closure. Efforts are underway to continue to 
address efficiencies in patient care, such as remote visual monitoring and telemetry, as well as improved 
nutrition and fluids delivery systems. This complex project with very valuable animals requires all members of 
the research and Primate Services teams to work together to ensure success concurrently with the best animal 
care (see Colony Management and Research Services).

Since the CNPRC maintains a large breeding colony, Primate Medicine is able to support research projects 
across the lifespan - from neonatolo to geriatrics. For example, a protocol was developed to support a 
project led by Core Scientis Excluded by Brain, Mind, and Behavior Research Unit) with lesioned infants
requiring a neurosurgery wi RP.rniP.S!P.r urgical recovery. Infants were maintained in the surgical suite until
full recovery was successfully managed by a veterinarian. 

A similar example specific to the age group was shown in two NIH-funded projects that required colon biopsies 
in young monkeys. Rather than use the established Golytely protocol typically used in adult animals, a 
modified protocol was developed that focused on limiting the diet to only liquids 48 hours prior to the 
procedure, then offering Pedialyte in the last 24 hours. With this method of "bowel prep", biopsies have been 
achievable with a more age-specific and refined approach. 

Geriatric rhesus monkeys have many of the same aging changes and challenges often seen in the human 
population, including multiple chronic health concerns simultaneously. In one example, an off-site Affiliate 
Scientist relied on the Primate Medicine staff to provide the necessary day-to-day support for these animals. 
Guidelines and SOPs were developed for the cleaning and maintenance of cranial implants as well as a 
proactive health care plan. 

The CNPRC vaccination program consists of measles and tetanus vaccination. Shortages of both human 
vaccines during the current funding period necessitated investigation into alternative vaccine sources. Through 
the National Primate Research Centers (NPRCs) Consortium five of the NPRCs collaborated on a vaccine trial 
using a measles vac�ine from India. Thi

_
s tria! was led b ,.....__---.----..--.-----' n uc e 

_
using

_ 
a stand ��1i�:

t
��Y 

template from a previous measles vaccine tnal. Currently, a a - ose measles vaccine tnal to de�- - -� 
efficacy is underway (see NPRC Consortium). Similarly, when there was a tetanus vaccine shortage, 
investigation identified an equine vaccine that had been previously tested in nonhuman primates, and a safety 
and efficacy trial was performed. 

APPROACH 
Plans for the Next Funding Period 

Specific Aim 1. Provide high quality care for nonhuman primates at the CNPRC to support research. 
One goal during the next funding period is to continue to refine clinical and research procedures in 
collaboration with CNPRC Core Scientists and Service Cores. While many procedures can be refined with 
small changes, two in particular, laparoscopy and imaging, will be emphasized. Laparoscopic procedures 
provide a means to transition from invasive surgical procedures to less invasive techniques that more closely 
parallel human care. In vivo imaging is a primary focus of the Multimodal Imaging Core (see Core 
description) and the veterinary staff. New techniques have been established in the Core, and others are under 
development that will provide new ways to incorporate imaging in research projects and across an animal's 
lifespan. Primate Medicine will continue to gain substantially from these advances, particularly for assistance 
with clinical cases and with new study design applications. The new on-site PET/CT scanner provides many 
opportunities to better assess both clinical and experimental cases. Recently, CT was used to diagnose an 
unusual extensive neoplasia that presented in facial subcutaneous tissues (see Multimodal Imaging Core). 
Ultimately, as stated in the Core, the goal is to obtain all imaging modalities on-site for experimental and 
clinical purposes Excluded by Requester are actively working on obtaining all necessary instrumentation 
(see Core descrip 10n . maging 1s v 1 a y important in clinical diagnostics and can improve clinical care as 
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well as obtain objective metrics for research protocols. 

Colony Management. Well-trained, highly experienced veterinarians in medical primatology and AHTs trained 
to the level of physician assistants will continue to provide preventive health care, medical care, and input into 
the CNPRC management programs. Preventive health care will remain a focus using an international CDC 
approved quarantine program, biannual TB testing, routine physical examinations, regular body weights, serum 
banking, and a vaccination program (measles and tetanus). New preventive health modality options under 
consideration include a trivalent vaccine for the three main pathogenic bacteria that cause diarrhea. Pre-project 
physicals will continue to be performed as a baseline and to screen for any potential underlying confounding 
factors. All colony animals are observed multiple times daily in an effort to quickly ascertain any clinical 
abnormalities. Animals housed outdoors are brought indoors to the hospital for treatment until resolution of the 
clinical problem and then returned to the social group as quickly as possible to maintain social stability. The 
hospital has an approximate average daily census of 100 animals (maximum 200). Indoor-housed animals 
receive cageside evaluations to assess any reported clinical signs and remain in their home cages for 
treatment unless they require intensive care. Approximately 160 animals are reported on indoor morning health 
daily, ~60 animals require daily to weekly follow up care, ~40 animals are monitored monthly, and two animal 
care assessment requests are generally submitted daily. Project animals are most commonly housed indoors, 
therefore veterinarians work closely with investigators to mitigate the effects of treatment on animals assigned 
to ro·ects. In addition hundreds of infants are born annually at the CNPRC, and the Primate Medicine staff 

Excluded by osely wI Reproductive Sciences and Regenerative Medicine Research Unit and Requester 
� -- -� 

odal Imaging ore to address any issues that may arise prenatally. The foster dam, aunt, and uncle 
program has also reduced the number of infants raised in nurseries and provided social enrichment. New non-
surgical and reversible methods for vasectomy are also being explored in collaboration withf< eluded by Requester 
(Reproductive Sciences and Regenerative Medicine Research Unit) using a non-hormonal contraceptive 
to block the passage of sperm. 

Staff veterinarians participate in management committees and in the decision-making process, providing input 
from preventive health measures to potential infectious concerns. Primate Medicine will continue to work 
closely with Behavior Management Services to optimize the psychological well-being of the animals, with the 
Anatomic and Clinical Pathology Services to diagnose clinical health problems and determine potential 
colony trends, with the Genetics Management Services to determine any genetic outliers, and with the Core 
Scientists in their respective domains of expertise. 

�a.....i...='-'-L.....,e description) also plays an integral 
rimate Me IcIne 011Excluded by 2011 Excluded by 2013] which will continue during the

Onno,ndnr Reauester , 
�---� ding period. The Core provides diagnos Ic mar er detec IOn or a number of infectious agents including 

simian immunodeficiency virus (SIV), HVP2 (Herpes B surrogate marker), simian foamy virus, simian T-cell 
leukemia virus (STLV), SV4O, TB (Primagam), rhesus cytomegalovirus, measles, and other nonhuman primate 
pathogens. The majority of infectious disease testing can be done in-house in the Core. In addition, Primate 
Medicine collaborates with the Endocrine Core (see Core description) to assess the hormonal and metabolic 
status of clinical cases. Having on-site Cores with unique expertise and knowledge fosters a collaborative 
approach that benefits the animals and the overall research enterprise at the CNPRC, which ultimately benefits 
investigators and the scientific community. These activities also result in costs savings by using pooled 
resources, skills, and expertise, which maximizes output and resources. 

Reducing the number of animal treatments can also result in substantial financial and labor savings as well 
as the reduction of occupational health risks. Reduced treatments can be accomplished by employing new 
sustained release or long-acting antibiotics and analgesics. A Primate Medicine Clinical Trainee recently 
finished a pharmacokinetic study in collaboration with the UC Davis Maddy Equine Analytical Chemistry 
Laboratory. This study focused on a long acting, third generation cephalosporin which could potentially provide 
a wider spectrum of bacterial coverage, decreasing the standard number of antibiotic treatments from 1 O to just 
one. Additionally, sustained release or long-term analgesics could prevent breakthrough pain as well as 
decrease the number of injections. The frequency and volume of treatments also increase the risk of exposure 
and/or injuries to animal handlers. Effective, long-term antibiotic coverage and/or sustained release analgesia 
could also facilitate early hospital discharge, thereby maintaining group social stability, reduced discomfort and 
distress to the individual and social group, and create time and financial savings while reducing occupational 
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hazards. Other long-acting drug efficacy studies are planned and will be performed in collaboration with 
Behavior Management Services, the Maddy Equine Analytical Chemistry Laboratory, andfcluded by Requester 
Director of the Master's in Preventive Veterinary Medicine Program, School of Veterinary Medicine. 

While the CNPRC has begun a multidisciplinary investigation of ICD in nonhuman primates as well as the 
comparison with Inflammatory Bowel Disease in humans, another area of focus is alopecia. Alopecia is a 
common human affliction, and nonhuman primates are the best translational model for causes and 
treatment of alopecia, especially behavioral or psychological etiologies. The first step is to implement an 
alopecia scoring system to evaluate hair loss durin annual h sical examinations similar to Body Condition 
Scores that are currently performed Excluded by Requester 2012 e a ., 2 Excluded by

d d. d · I · d ���--------.,............ I I Requester stan ar Ize proiect temp ate Is un er eve opment to ensure t at resu t- ocuse tna s are pe 
-��--� consistently with limited confounding variables. In conjunction with Anatomic and Clinical Pathology

Services, Primate Medicine will also monitor epizootics (Streptococcus pneumoniae, Shigella, Listeria,
Baylisascaris), which have led to changes in colony management and preventive health treatments. 

Information Technology. A paramount issue for Primate Medicine is the development of an electronic supply 
inventory system to link with the current electronic treatment program with the assistance of the Information 
Technology Services staff. With over 200 animal treatments daily, a precise inventory system is needed to 
closely monitor current stock and identify when to place orders as well as the amount required. It is typical for a 
veterinary practice to spend 15 to 18% of its budget on drugs and supplies. This percentage can be reduced to 
approximately 12% by decreasing the number of rush orders and expired drugs or supplies that can translate 
into considerable cost savings. Additionally, an electronic inventory system can prevent drug treatment errors. 

An emphasis for the next funding period is integrating the Primate Services team with the extensive amount 
of information that is generated by colony animals and to work directly with Core Scientists, Cores Services, 
and Information Technology Services to implement an efficient process to ensure accessible anatomic, 
behavioral, and physiologic data of animals in the CNPRC populations. Primate Medicine collaborates 
closely with Behavior Management Services staff to assess potential clinical problems resulting from a 
behavioral issue and to further assess behavioral profiles. Since the CNPRC has biobehavioral 
assessments on several animals born in the field corrals (see Behavior Research Services Core), this 
information can be used to investigate if specific profiles are more predisposed to certain clinical problems 
such as chronic colitis or rhesus arthritis. Work has also begun to establish the microbiota of colony animals 
in order to understand the interaction between the microbiome and physiology, immunology, and/or 
behavior (see Immunology and Pathogen Detection Resources Core and Infectious Diseases Research
Unit). The colony database is expanding from basic census information to incorporating information such as 
an animal's pedigree, behavioral reactivity, and eventually clinical and pathologic information such as the 
GI flora and changes over time. This information not only increases the value of the animals but also 
increases the complexity of colony management, veterinary care, and in some cases, how investigators 
design their projects. 

Specific Aim 2. Provide expertise and research support to investigators locally, regionally, and 
nationally. 
The goal of Primate Medicine is to continue to support the biomedical research community by providing the 
expertise needed to perform veterinary procedures required to support cutting edge science, and as new 
projects are developed. Primate Medicine performs approximately 300 major surgeries, 400 radiographs, 100 
dental procedures, 100 endoscopic procedures, and participates in approximately 300 imaging studies and 100 
pulmonary function tests annually. The goal of Primate Medicine is to continue to provide the research support 
needed, and it is anticipated that this need will increase over the next funding period with recruitment of new 
FTE positions and increased grant support. Multiple approaches will be used to continue the growth trajectory 
in this area to increase expertise of staff veterinarians in defined areas of diagnostics and surgery. For 
example, through collaborations with School of Veterinary Medicine colleagues, new procedures in 
ophthalmology and echocardiography are under consideration. Links with Core Scientists and their 
departmental faculty in the School of Medicine will also provide new avenues for training, and developing the 
level of expertise needed to support research with expansion of the CNPRC research portfolio as a result of 
new Core Scientists and growth of the Research Units (see Overview).
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Specific Aim 3. Mentor and train the next generation of veterinarians with nonhuman primate expertise. 
CNPRC veterinarians have been trained in ACLAM-approved LAM residency programs, and are ACLAM 
boarded. In addition, they each have acquired a vast amount of nonhuman primate experience. They utilize 
their considerable training and experiences to provide an avenue of educational growth (both didactic and 
clinical) for students, residents, researchers, veterinarians, and the nonhuman primate scientific community at 
large. Primate Medicine takes the responsibility to mentor and train the next generation very seriously. For 
example, UC Davis and the CNPRC have overseen the LAM Residency Program since 1974. The CNPRC has 
trained many highly successful experts and leaders in the field (see Table 6). Primate Medicine is a senior 
veterinary student clinical rotation specifically for UC Davis veterinary students, and the CNPRC is one of the 
few NPRCs that provide such opportunities for externs (see Table 7). Many of the externs have pursued 
careers in LAM and/or research. During discussions with the National Scientific Advisory Board, several 
students commented as follows: " .. . .  how their early involvement in nonhuman primate research is likely to 
impact their future career path(s). Similarly, students involved in medical related training programs suggested 
the highly translational nature of research at the CNPRC made them more likely to continue pursuing research 
throughout their veterinary medical careers." The program has also accepted international veterinarians that 
were in need of nonhuman primate training. Most notably, Primate Medicine trained two of the Mountain Gorilla 
Project Veterinarians, which was viewed by the trainees as invaluable to their success. 

a e av1s es, T bl 6 UC D . LAM R . d 
I R,:u::ident Year 

=Xcluded by Requester 2010 
2010 
2011 
2012 
2012 
2012 

ents ay 1 to ,pn (M 1 20 0 A 'I 30 2014) 

Boards Employment 
ACLAM Academia and industry 
PhD recently completed UC Davis 
(in PhD program currently) UC Davis 
ACLAM Academia 
Board Exam 2015 Industry 
ACLAM UC Davis 

Suooort 
T32 
R-25, APV Travel Grant
R-25, APV Travel Grant
None 
R-25, APV Travel Grant
R-25, APV Travel Grant

2014 Board Exam 2015 Current Associate Veterinarian GLAS Grant 
2014 Board Exam 2015 Current LAM Resident None 
2015 Board Exam 2016 Current LAM Resident None (P51 pilot project) 
2015 Board Exam 2016 Current LAM Resident None 

APV=Association of Primate Veterinarians 

Primate Medicine also provides a significant amount of training to technicians, veterinary students, and 
other trainees, and has amassed a considerable amount of training information with specific algorithms. 
The plan is to improve formalized educational materials and documentation by ensuring all information is 
available in an electronic database, algorithms are available for commonly observed clinical problems, 
training presentations are archived, and quizzes to test concept understanding are compiled. With resident 
training, board learning, and extensive nonhuman primate experience, every member of the Primate Medicine 
staff is an integral part of the team training approach. The CNPRC is also working with NPRC Consortium to 
share clinical information and training materials/resources. Another component of the learning experience is 
the rationale for the choice of treatment for an individual animal because there is often more than one 
approach. With many staff veterinarians, Clinical Trainees and students learn different techniques to aid in 
building their own veterinary treatment arsenal. Trainees also receive considerable one-on-one training as they 
learn different treatment approaches and techniques, including through the Training Program for staff as 
described in the Colony Management and Research Services section. 

In addition to their supportive role in research, the Primate Medicine veterinary staff members are involved in 
clinical research. The LAM Clinical Trainees typically conduct a study on a new treatment, vaccine, technique, 
or procedure to improve colony care and management. In the last few years, these studies have included 
clinical treatment trials for ICD, a measles vaccine trial, an investigation of outdoor housed animal fractures, 
normative blood pressure ranges and the accuracy of different blood pressure monitoring methods, a long 
acting antibiotic, and a new potential therapy for endometriosis (see Table 3). 

All veterinarians are encouraged to present interesting cases, topics, or research at webinars and conferences 
as well as publish in pertinent scientific journals to increase the available information on nonhuman primates. 
The veterinary staff regularly present at national conferences such as the Association of Primate Veterinarians 
(APV), AAALAS, and the Charles River Short Course. Typically the veterinary staff members have published in 
Comparative Medicine, but with collaborations, new publications appear in many other journals. 
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Table 7. CNPRC Externs Mav 1, 2010 to April 30, 2014) 
I Name Year Focus Area Institution 

Excluded by Requester 2010 LAM UC Davis 
2010 Zoo Medicine UC Davis 
2010 LAM Private Source 

2010 LAM UC Davis 
2010 LAM UC Davis 
2010 LAM UC Davis 
2010 UCLA 
2010 LAM UC Davis 
2010 LAM UC Davis 
2010 LAM UC Davis 
2010 LAM Univ of Wisconsin 
2011 LAM UC Davis 
2011 LAM UC Davis 
2011 LAM UC Davis 
2011 LAM UC Davis 
2011 Private Source 

2011 

2011 LAM 
2011 

2011 

2011 LAM UC Davis 
2011 LAM UC Davis 
2012 LAM UC Davis 
2012 LAM UC Davis 

2012 LAM UC Davis 
2012 LAM Private Source 

2012 Primatoloqy 
2012 LAM uc uav1s 
2012 LAM UC Davis 
2012 UC San Francisco 
2012 Private Source 

2012 LAM UC Davis 
2012 LAM UC Davis 
2013 LAM UC Davis 
2013 Private Source 

2013 LAM uc uav1s 
2013 LAM UC Davis 
2013 LAM UC Davis 

2013 LAM Private Source 

2013 LAM uc uav1s 
2013 LAM UC Davis 
2013 LAM UC Davis 
2013 Zoo Medicine UC Davis 
2013 LAM UC Davis 
2014 LAM UC Davis 
2014 LAM UC Davis 
2014 LAM UC Davis 
2014 LAM UC Davis 

Fundina 
Veterinary Student Clinical Rotation 
Veterinary Student Clinical Rotation 

I 
Veterinary Student Clinical Rotation 
Veterinary Student Clinical Rotation 
Veterinary Student Clinical Rotation 

Private Source I 
Veterinary Student Clinical Rotation 
Veterinary Student Clinical Rotation 
Veterinarv Student Clinical Rotation 

Private Source I 
Veterinary Student Clinical Rotation 
Veterinary Student Clinical Rotation 
Veterinary Student Clinical Rotation 
Veterinary Student Clinical Rotation 

Veterinary Student Clinical Rotation 
Veterinary Student Clinical Rotation 
Veterinary Student Clinical Rotation 
Veterinary Student Clinical Rotation 

Veterinary Student Clinical Rotation 

veterinary ;:,rndent v1m1ca1 t-otation 
Veterinary Student Clinical Rotation 

Private Source 

Veterinary Student Clinical Rotation 
Veterinary Student Clinical Rotation 
Veterinarv Student Clinical Rotation 

veterinary ;:,rnaent Clinical Rotation 
Veterinary Student Clinical Rotation 
Veterinary Student Clinical Rotation 

Veterinary ;:,rndent Clinical Rotation 
Veterinary Student Clinical Rotation 
Veterinary Student Clinical Rotation 
Veterinary Student Clinical Rotation 
Veterinary Student Clinical Rotation 
Veterinary Student Clinical Rotation 
Veterinary Student Clinical Rotation 
Veterinary Student Clinical Rotation 
Veterinary Student Clinical Rotation 

Specific Aim 4. Ensure the highest standards of responsible conduct of research and animal care. 
CNPRC staff veterinarians translate their vast nonhuman primate experiences into enhancement of animal 
care and research standards, and share this expertise with regulatory agencies and other governing bodies. 

Veterinary staff members work together with input from Core Scientists and CNPRC staff to provide optimal 
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colony management and psychological well-being. Working together in a creative and productive manner 
ensures that validated clinical data are used to refine policies, SOPs, guidelines, and future plans. One role of 
a LAM veterinarian is to cultivate good working relationships, be involved in management committees, and 
remain engaged in all aspects of the research process from IACUC protocol development to procedural 
support. Veterinarians collaborate with Core Scientists, primatologists, and other Primate Services staff to 
establish and facilitate research protocols, particularly for investigators new to nonhuman primate research. 

A number of the NPRC Consortium Working Groups have shared best practices, regulatory questions and 
concerns, training methods and resources, as well as new ideas for collaborations including developing 
evidence-based performance standards. Primate Medicine will continue to develop algorithms to standardize 
care and reduce costs, and share these findings with the NPRC Consortium. Formation of the NPRC 
Consortium and the Working Group activities has changed many aspects of NPRC operations and 
communications, and these activities have facilitated and institutionalized collaborations between veterinarians 
and related personnel across many NPRC domains that benefit the entire NPRC program. As noted in the 
NPRC Consortium section, the Working Group education forums (Virtual Slide Conferences, Virtual Grand 
Rounds, Clinical and Surgical Techniques Conferences) will continue as important channels to disseminate 
NPRC expertise and share best practices across NPRCs, as well as outreach to the greater nonhuman 
primate research community. Currently, the CNPRC plays a leadership role in coordinating two high priority 
initiatives in the NPRC Consortium ( Virology Testing Quality Improvement Initiative, and the multi-center 
Measles Vaccination Safety and Efficacy Study). 

The value of nonhuman primate models also resides within their genetic diversity, behavioral complexity, 
and anatomy, immunology, and physiology, all of which closely simulate humans. The scientific resources 
that have been developed in genetics and genomics provide a means to better define individual rhesus 
monkeys over a lifespan, and to identify models of human disease. The NPRC Consortium has initiated an 

"Extreme Phenotype" survey, and plans are underway for a white paper on a program using targeted state

of-the-art genomics to discover genotype-phenotype relationships related to human disease. The primary goals 

are to identify common genetic variations across the NPRCs, develop an online searchable database as a 

resource to the research community, and establish a genome sequencing service that will generate whole 

genome or whole exome sequences for specific animals with significant phenotypes. As an active member of 

the NPRC Consortium, the CNPRC will participate in these efforts. For example, the identification of unique 
phenotypes integrates the highly efficient CNPRC WebVitals database (see Information Technology 
Services) and direct animal observation by Primate Medicine staff and Core Scientists. The database includes 
32 different fields that comprise each animal's individual veterinary and demographic record including: 
• Birthdate, gender, generation, acquisition history
• Location history, body weight history, project assignments, pairing history and current cage mate
• Breeding and menstrual data, conceptions (sire, conception date, conception number), foster history
• Enrichment history, body condition scores, biobehavioral assessment (if done)
• Morning health observations, diarrhea history
• SNOMED entries (clinical treatments), discharge diagnosis, microbiology, biopsies
• Experimental interventions, surgeries
• SPF testing, viral testing, vaccinations, TB test history, serum banking
• Genetic data and Pedigrees

Since Primate Medicine has a daily interface with colony animals, the veterinarians and AHTs can aid in 
identifying animals of potential interest through the following activities: Screening animals prior to project 
assignment; veterinary observation from clinical health reports; routine preventive health programs such as 
weights, TB testing, and annual physical examinations; direct observation by staff pathologists during routine 
necropsies, and joint veterinary clinical/pathology rounds where interesting cases are presented (see 
Anatomic and Clinical Pathology Services); and daily observations by animal care and behavioral staff. 
Once animals of interest are identified, the WebVitals database for that animal will be reviewed, and a case 
summary prepared for discussion at the Colony Management Advisory Committee. The committee is 
composed of Core Scientists and Primate Medicine staff, and it provides an outstanding venue for 
multidisciplinary discussions of individual animals or groups of animals. The opportunity to observe animals 
from birth to old age and the quantity of information collected on each individual at different life stages 
provides many opportunities for Consortium activities focused on identifying translational disease models, 
particularly novel clinical phenotypes that potentially recapitulate comparable outcomes in humans 

Research Strategy Page 808 
Obtained by Rise for Animals. 

Uploaded to Animal Research Laboratory Overview (ARLO) on 09/19/2020



Contact PD/Pl: Lewin, Harris, A Animal-Resources-003 (983) 

PRIMATE SERVICES: PRIMATE MEDICINE SERVICES 

PUBLICATIONS Ma 1 2010 to A ril 30 2014 Core Scientists in bold Primate Medicine underlined 

'----�------�-��-----����----��--

Idiopathic microscopic colitis of 
r esus macaques: uantrtatrve assessment o co onrc mucosa. nat oboken) 296:1169-1179, 2013. 
PMC Journal-in-Progress 

pcluded by Requester t'Abdomen" in the Pocket Handbook of Nonhuman Primate Clinical Medicine, CRC 
Press 2012. PMC Journal-in- ro ress 

eluded by Requester 
Excluded by Requester Therapeutic helminth infection of macaques with 

idiopathic chronic diarrhea alters the inflammatory signature and mucosal microbiota of the colon. PLoS 
Patboa a·e1Q03000 2012 PMCID· PMC3499566 f eluded by Requester I Comparative
pathogenesis of epidemic and enzootic Chikungunya viruses in a pregnant rhesus macaque model. Am J 
Ima Med Hvo 83·1249-1258 2010 PMGID· P�C2990040 

fcluded by Requester j Generalized seizure activity in an adult rhesus macaque 
(Macaca mulatta) during ketamine anesthesia and urodynamic studies. Comp Med 63:445-447, 2013. 
PMCID: PMC3796756 

alidation of a body condition scoring system in rhesus macaques (Macaca
mu a a: rn er- an rn rara er variabilit . J Am Assoc Lab Anim Sci 51 :31-36, 2012. PMCID: PMC3276963 

eluded by Requester Genetic diversity and histo-blood 
rn erac rons o r esus en errc ca 1c1v1ruses. rro 84: 8617-8625, 2010. PMCID: 

enetic characterization of specific pathogen-free rhesus macaque (Macaca mulatta) populations at 
the California National Primate Research Center (CNPRC). Am J Primatol 72:587-599, 2010. PMCID: 
PMC2941796 

fxcluded by Requester I Efficacy of antibiotic-impregnated
polymethylmethacrylate beads in a rhesus macaque (Macaca mulatta) with osteomyelitis. Comp Med 62: 
311-315, 2012. PMCID: PMC3415374

armaco rnet1cs o oxymorp one 1n trtr mon eys a ,ce us spp. an r esus macaques acaca
mulatta . J Am Assoc Lab Anim Sci 50:212-220, 2011. PMCID: PMC3061422 

--------------------�Metastatic hepatocellular carcinoma in a juvenile rhesus 
maca ue Macaca mulatta. Com Med 63:448-453 2013. PMCID: PMC3796757 

'------------------------------' 
Meningoencephalitis due to Listeria

monocytogenes in a pregnant rhesus macaque (Macaca mulatta). Comp Med 62:443-447, 2012. PMCID: 
PMC3472610 

eluded by Requester Reference intervals for preprandial and postprandial 
esus macaques acaca mulatta). J Am Assoc Lab Anim Sci 52:444-447, 2013. 

Excluded by 
Requester ---

Simian retroviruses: infection and disease--implications for immunotoxicology research in 
ates. J lmmunotoxicol 7:93-101, 2010. PMC Journal-in-progress 

f=xcluded by Requester !Simultaneous detection of antibodies to 
five simian viruses in nonhuman primates using recombinant viral protein based multiplex microbead 
immunoassa s. J Viral Methods 178:143-152 2011. PMCID: PMC3213204 

eluded by Requester 
eluded by Requester tereo ogre 

analysis of bacterial load and lung lesions in nonhuman primates (rhesus macaques) experimentally 
infected with Mycobacterium tuberculosis. Am J Physiol Lung Cell Mol Physiol 301 :731-738, 2011. PMC 
Journal-in-progress 

f=xcluded by Requester I Effects of simian betaretrovirus serotype 1 (SRV1) infection on 
the differentiation of hematopoietic progenitor cells (CD34+) derived from bone marrow of rhesus 
macaques (Macaca mulatta). Com Med 62:61-68, 2012. PMCID: PMC3276394 

eluded by Requester 
eluded by Requester a ura y occurring rn ec ions 1n non- uman prrma es rmmuno ox1c1 y 

Progress Report Publications List Page 809 
Obtained by Rise for Animals. 

Uploaded to Animal Research Laboratory Overview (ARLO) on 09/19/2020



Contact PD/Pl: Lewin, Harris, A Animal-Resources-003 (983) 

imolicatioos· discussion sessions J lmmunotoxjcol 7·138-146 2010 PMC JournaHn-oroaress 
f-xcluded by Requester 

Plasma antibody profiles in non-human primate tuberculosis. J Med Primatol 43:59-71 2014. PMC Journal-

Investigation of tularemia 
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tu!arensjs Comp Med 63·183-190 201 �- PMCID: PMC3625059 

fcluded by Requester Jvalidation of a body condition scoring system in rhesus macaques 
(Macaca mulatta): assessment of body composition by using dual-energy X-ray absorptiometry. JAALAS 

c::--;--:-"�';:':=�...L..L.1..J...L.......L...L>IJ.LL.L� MC3276972 
lntracranial meningioma with ophthalmoplegia in a rhesus macaque (Macaca�--.��...----,.-r--,-,.,.,..-.-.o.9-442 2012. PMCID: PMC3472609

Specific-pathogen-free status is associated with 
'---�-��---�--��-----��------' lower infant mortality rate in rhesus macaque (Macaca mulatta) colonies at the California National Primate 

Research Center. J Med Primatol 42:186-191, 2013. PMC Journal-in-progress 
f=xcluded by Requester I Longitudinal patterns of viremia and oral shedding of rhesus 

rhadinovirus and retroperitoneal fibromatosis herpesviruses in age-structured captive breeding populations 
of rhesus Maca ues Macaca mulatta. Com Med 61 :60-70, 2011. PMCID: PMC3060420 

eluded by Requester onstitutive release of IFNgamma and IL2 from peripheral 
bood mononuclear cells of rhesus macaques (Macaca mulatta) infected with Simian T-Lymphotropic Virus 
T e 1. Com Med 63:508-514 2013. PMC Journal-in- ro ress 

The complete genome and genetic characteristics of SRV-4 isolated from cynomolgus 
'-------.,---' monkeys (Macaca fascicularis). Virology 405:390-396, 2010. PMCID: PMC2941434 
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PRIMATE SERVICES: PRIMATE MEDICINE SERVICES 

VERTEBRATE ANIMALS 

The California National Primate Research Center (CNPRC) vivarium is a component of the UC Davis
Association for Assessment and Accreditation of Laboratory Animal Care International (AAALAC)-accredited 
program. The most recent AAALAC review of the UC Davis Animal Care Program resulted in Full

Accreditation with no recommendations for improvements, attesting to the high quality standards at UC Davis 
and the CNPRC. At UC Davis, a single Institutional Animal Care and Use Committee (IACUC) oversees all 
animal use in research and teaching in order to ensure that the highest ethical and animal welfare standards 
are met. UC Davis animal facilities are routinely inspected by the UC Davis Attending Veterinarian, Excluded by 

eluded by and the IACUC. Requester 
equester 

1. Proposed Use of Animals. The CNPRC maintains approximately 5 000 animals for investigators locall 
regionally, and nationally. The current C _ _ · _ · consists of I oor animal Specific Animal 

The outdoor animal housing area include �;;;:�� An
i
ma

l field corrals�-� ��::!;�': Animal pecific Animal 

outdoor space is used primarily to support the long-term breeding program. The rhesus pro uc I0n ocation

provides research subjects (males and females) that span the entire lifespan ranging from newb�or_n_s�o-�
juveniles, prime reproductive age adults, to geriatric stages of life. Approximately 1,700 of the 5,000 rhesus 
monkeys at the CNPRC are housed indoors. Animal rooms are maintained within the recommended 
guidelines established by the current edition of the Guide for the Care and Use of Laboratory Animals and
the Animal Welfare Act. The CNPRC maintains two SPF rhesus colonies totaling 1,730 animals. SPF Level
1 rhesus monkeys are free of Cercopithecine herpesvirus-1 (Herpes B-virus), SRV, SIV, and STLV. The
SPF Level 1 colony of ~1,500 animals range in age from newborns to mature adults. These animals are
housed in designated field corrals, corn cribs, and indoor animal rooms. SPF Level 2 includes pure Indian
origin rhesus that are free of seven persistent viruses including the four Level 1 viruses plus simian foamy
virus, rhesus rhadinovirus, and rhesus cytomegalovirus. The CNPRC also supports 12 long-tailed
macaques for long-term projects funded by other sources. All are housed indoors and according to the
CNPRC Primate Well-Being Plan comparable to rhesus monkeys. A small colony of titi monkeys (~86) are
socially housed generally in family groups. 

CNPRC policies provide maximum occupational health and safety including mandatory guidelines for
safely working with nonhuman primates and their fluids, cells, and tissues. Included are the following
requirements when entering animal areas: uniforms, scrubs, or buttoned laboratory coats; designated work
shoes or shoe covers; a facemask; full coverage eye goggles or face shields; and gloves. All work
conducted in the laboratories is under the required BSL2+ conditions and according to the CNPRC training
documents and standard operating procedures (SOPs) for the colony and experimental procedures. 

2. Justification of Animal Use, Species Choice, and Numbers. The CNPRC provides the optimal
environment in which to conduct studies with monkeys because of the unique facilities and expertise of the
personnel. The use of nonhuman primates is crucial for the study of human health and disease. Nonhuman
primates provide important translational and preclinical models because of reproductive, developmental,
physiologic, and immunologic similarities. The major colony at the CNP RC consists of rhesus macaques as
the species most frequently used in biomedical research and requested by the majority of investigators.
The colony is housed under three different conditions: indoor housing, outdoor group housing in corn cribs,
and half-acre outdoor field corrals. Animal numbers selected for projects are typically determined by a
power analysis as described in individual IACUC-approved protocols. 

3. Veterinary Care. The CNeC vivacil 100 is I mder the direction of the Associate Director for Primate
Services (Chief Veterinaria _

eluded by RequeSter 
I Veterinary support is provided by Veterinarians and

Animal Health Technicians (AHTs) (see Primate Medicine Services). Staff clinicians provide routine
surveillance of overall colony health and management practices as part of routine physical examinations.
Animals in the outdoor animal colony are weighed, tuberculin tested, immunized for measles and tetanus
as needed, serum banked as required, and examined routinely by a veterinarian twice annually. Animals
housed outdoors are brought indoors to the hospital for treatment until resolution of the clinical problem 
and then returned to the social group as quickly as possible to maintain social stability. The hospital has an 
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approximate average daily census of 100 animals (maximum 200). Animals in the indoor colony are 
weighed bi-monthly, tuberculin tested twice annually, vaccinated for measles as needed, serum banked as 
required, and examined by a Veterinarian generally before assignment to research projects and/or during 
annual evaluations. Indoor-housed animals on morning health report are assessed by a clinician and 
typically treated in their home cages as needed. Approximately 160 animals are on health report daily with 
a daily average of 45 animals requiring follow-up care. In addition to clinical care, the veterinary staff 
members also perform research and veterinary care surgeries (~300 major surgical procedures annually). 
Clinical veterinary staff members also conduct colony-based projects on new anesthetic agents, improved 
vaccines for animal health, and new surgical techniques. Surveillance for tuberculosis is essential for the 
continued health status of the CNPRC colonies. 

Housing and Environmental Monitoring. Animal rooms are maintained within the recommended guidelines 
established by the current edition of the ILAR Guide for the Care and Use of Laboratory Animals and the 
Animal Welfare Act. Typical nonhuman primate rooms provide 10-15 air changes per hour and are 
negatively pressurized relative to anterooms/corridors and the outside. Lighting is provided by fluorescent 
lights, which are controlled by timers (12 hours on/12 hours off). Room temperature is maintained between 
68° F and 80° F, depending on the species and age of the animals in the room, and are checked and 
recorded daily. Emergency generator power is provided for all animal rooms. Indoor animal housing is 
monitored on a daily basis for temperature, light, and humidity. Power failures, major temperature 
fluctuation, and other environmental disturbances are either alarmed directly to Campus Physical Plant 
Services or monitored by CNPRC personnel on a daily basis. The Colony Operations Supervisor and the 
Maintenance Shop Supervisor carry pagers 24 hours/day and are alerted to environmental monitoring 
alarms and rooms that are out of temperature and humidity range. 

Caging Systems. Indoor cages are stainless steel construction and either wall or rolling rack mounted. 
Cages incorporate a squeeze mechanism to bring the animal to the front of the cage for manipulation. 
Cage sizes are determined by the USDA and NIH policies. Cage designs incorporate sliding partitions to 
allow socialization or pair housing. 

Environmental Enrichment. The Environmental Enrichment program is part of the Colony Management and 
Research Services component of Primate Services, is integrated with Behavior Management Services, and 
includes all animals, with emphasis placed on indoor-housed animals on research projects. Indoor cages 
are outfitted with a variety of enrichment options including manipulation mirrors (allowing the animal to view 
adjacent animals), and cage toys. Perches are present in all indoor cages. Low caloric items, such as 
forage, are provided on forage boards located on each cage. Animals also receive fruit or vegetables twice 
weekly. Non-food enrichment is also emphasized. One example of such enrichment is the placement of 
televisions, which provide visual stimulus to colony animals. Socialization can provide substantial benefit to 
the animals and is generally accomplished within the limitations of research protocols and daily 
management practices. Cages have been retrofitted or purchased with sliding partitions to allow pairing. 
The current strategy is to pair animals during the day and separate them at night to facilitate the 
assessment of physical signs each morning. Animals are paired early in the morning when animal care 
staff members begin daily activities, animals are then separated at night when there are limited personnel 
available to monitor for potential aggressive interactions. The ability to observe each animal's individual 
daily physical signs is essential to many research programs and overall clinical care. Behavior 
Management Services staff members view every animal in the colony during morning health rounds and 
ensure they receive daily enrichment items targeting their specific behavior aberration. All indoor animals 
are also assessed monthly to identify any abnormal behaviors; these animals receive a detailed behavioral 
assessment monthly to monitor their status and progress. 

Surveillance. The majority of animals at the CNPRC are from the production colony of 24 half-acre outdoor 
field corrals. Animals brought into the CNPRC from off-site facilities complete a 90-day quarantine at the 
CNPRC Quarantine Facility. During this time, animals undergo a complete physical examination with 
complete blood counts, blood and fecal parasitology, and rectal culture. Five tuberculin tests are 
completed, and animals are screened for simian retroviruses including Type D simian retrovirus (SRV), 
Simian Immunodeficiency Virus (SIV), and simian T-cell leukemia virus (STLV). Animals of foreign origin 
are treated for malaria and intestinal parasites. Animals with positive tuberculosis tests and SRV assays, or 
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demonstrating signs of clinical illness, are humanely euthanized and a complete necropsy performed. 

Feeding. The animals are fed commercial monkey chow twice daily. Monkey Chow is pre-analyzed for 
content. The analysis of each lot of feed is reviewed by CNPRC Quality Assurance and a Senior 
Veterinarian. Animals are supplemented with fruit or vegetables twice weekly. Water is provided by 
automatic lixits, which are checked daily for proper operation. Portable caging with detachable waterlines is 
checked daily. The CNPRC potable water supply is obtained from wells operated by UC Davis. All UC 
Davis wells are monitored by the Office of Environmental Health and Safety quarterly. The water is tested 
for chloroforms, a variety of chemical markers including heavy metals and a variety of toxic minerals, 
pesticides, and chemical contaminants. Additionally, the CNPRC tests for general mineral, organic, and 
inorganic contamination annually. 

Sanitation. Indoor cages are hosed daily with a quaternary ammonium detergent/disinfectant and are 
sanitized every 2 weeks in a mechanical cage-washer. A microbiological monitoring program is in place to 
ensure efficacy of sanitation practices. Each animal area is monitored twice per year. Microbiological 
monitoring results are reviewed and signed off by each area supervisor, a Senior Veterinarian, and the 
Assistant Director for Colony Management and Research Services. Monitoring of caging pH during cage 
washing is included in the cage sanitation surveillance program. In addition, water lines in both the indoor 
and outdoor colony are monitored with microbiological testing on a rotational basis in conjunction with cage 
change activities. 

Record Keeping. Record keeping includes a written individual animal record and entry of specific 
information into a computerized Vitals database (see Information Technology Services). Maintenance of 
the animal colony database, including information on project history, reproductive history, clinical data, viral 
status, as well as genealogical data is included. Also included are the current location of the animals, 
weight history, date of last tuberculosis test, and the date of the last serum banking. These data are 
available to aid in project design and animal selection by investigators. This database has also been critical 
to several retrospective studies involving prenatal mortality, transmission of retroviral agents in colony 
management, effects of housing changes on health, and risk factors for spontaneous diseases such as 
endometriosis. Management of this informational database represents a valuable resource to the entire 
biomedical research community. Historical animal-related data are maintained on a yearly basis to reflect 
the production statistics of the colonies including: conception rates, live birth rates, pregnancy loss, and 
infant mortality. 

Animal Health Program. A health check is performed each morning by the colony management staff. Each 
animal has a location and animal identification barcode that is scanned, and an animal technician records 
physical signs listed on a menu using a portable barcode reader. After completion of the health check, the 
information is downloaded onto the main computer, and a morning health report is generated directly to the 
veterinary staff. Veterinarians or Animal Health Technicians perform a visual examination of each animal 
on health report. Results of the health check and assessment by the veterinary clinician are then recorded 
in the animal's record. For animals on study, a report is generated to the investigator on a daily basis by 
electronic mail. Animals in the outdoor colony are also checked twice each day, once in the morning and 
afternoon. Identification of animals in the field corrals is performed by individual dye mark. Technicians 
check each cage closely for animals potentially requiring medical attention. The afternoon health check 
was added to the outdoor colony in 2012, and increased health surveillance is particularly important during 
the birth season. 

Centralized Research Support. The various services represented in Primate Services work synergistically 
to provide high quality, technical research support to all investigators utilizing the CNPRC, as needed, 
whether located locally or at a distant site. Staff veterinarians also provide extensive clinical support to 
animals on long-term research protocols (see Primate Medicine Services). 

Staff Training. The program emphasizes occupational safety, as well as increasing demands for technical 
expertise in the care and research support of nonhuman primates. Training is viewed not only as the initial 
step at hire, but as an ongoing process through in-house classes and support to attend relevant training 
programs, meetings, and conferences. A spectrum of training opportunities is available specific to the 
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CNPRC and to meet campus-wide training requirements. These include: UC Davis Primate Handling and 
Husbandry Training, Campus Laboratory Animal Care Classes (AAALAC preparation); Injury / Illness 
Prevention Plan; Infection Control Plan; Exposure Control for Blood-borne Pathogens; Medical Waste 
Management; Hazardous Chemical Disposal Management; Campus Back Safety Class; Campus Radiation 
Safety Class; Pesticide and Antimicrobial Safety; Training in Good Laboratory Practices; Supervisor 
Training with Job Skills Worksheet; and position specific training for all levels of husbandry, animal care, 
and technical skills. The training program also includes a series of "Attention to Detail' documents that 
provide very detailed information for each of the training and skill areas the staff is expected to meet 
including information to enhance understanding and the need to adhere to defined guidelines for critical 
procedures. 

Standard Operating Procedures (SOPs}. Primate Services has an extensive collection of 185 SOPs that 
provide detail on all operational procedures including: husbandry, animal health checks, preventive health, 
calibration of equipment, and a full array of medical and experimental procedures. SOPs are reviewed 
annually by all staff and undergo full review and revision every three years. SOPs are available in an 
electronic format online on the CNPRC internal website. All SOPs are reviewed and approved by the UC 
Davis IACUC, and SOPs by number can be noted in IACUC protocol submissions. 

4. Provisions to Minimize Discomfort, Pain, and Injury. Discomfort is minimized with appropriate sedation,
analgesics, and handling techniques. All possible anesthetics and analgesics are included and
administered under the direction of a CNPRC veterinarian. Animals are sedated with ketamine
hydrochloride (5-30 mg/kg intramuscular [IM]), telazol (5-8 mg/kg IM), or ketamine with dexmedetomidine
(0.015-0.075 mg/kg IM; with reversal atipamezole at a comparable dose) routinely to minimize discomfort
during experimental procedures. For surgical procedures, animals are intubated and maintained under
isoflurane (to effect), with post-operative monitoring for 2-3 days and administration of oxymorphone (0.15
mg/kg) or buprenorphine (0.01 -0.03 mg/kg) for 3 days per veterinary discretion. Animals are monitored by
the veterinary staff for alertness and activity post-anesthesia, including daily assessment for appetite,
hydration, and stool quality. Sutures and condition (e.g., appetite, hydration) are assessed daily for 7 days
post-operatively, discomfort is assessed and scored 3 days post-operatively. Antibiotics and other related
pharmacologic agents are administered under the supervision of a CNPRC veterinarian according to the
CNPRC formulary. The CNPRC maintains a full veterinary staff (Senior Veterinarians, Veterinary
Residents, Animal Health Technicians, Veterinary Pathologists, Pathology Technicians) (see all sections of
Primate Services). Veterinarians are on call 24 hours a day, seven days a week. The CNPRC maintains an
animal hospital, surgery and radiology suites, infectious and noninfectious nonhuman primate nurseries, an
infectious isolation unit, and anatomic and clinical pathology services. UC Davis complies with NIH policy
on animal welfare, the Animal Welfare Act, and all other applicable federal, state, and local laws.

5. Methods of Euthanasia. Animals are euthanized by an overdose of pentobarbital (2!:120 mg/kg
intravenously) consistent with the recommendations of the American Veterinary Medical Association
(AVMA) Guidelines on Euthanasia. All methods include well-established CNPRC SOPs as noted above,
which are approved by the UC Davis IACUC.
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PRIMATE SERVICES: PRIMATE MEDICINE SERVICES 
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PRIMATE SERVICES: PRIMATE MEDICINE SERVICES 

RESOURCE SHARING PLAN 

A detailed Resource Sharing Plan is included in the Overall component of this application. 
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PRIMATE SERVICES: ANATOMIC AND CLINICAL PATHOLOGY SERVICES 

ABSTRACT 

The primary goal of Primate Services is to ensure the highest quality animal care and husbandry for the 
California National Primate Research Center (CNPRC) nonhuman primate colonies. Primate Services 
encompasses Colony Management and Research Services, the National Institute on Aging Colony, Primate 
Medicine Services, Anatomic and Clinical Pathology Services, Behavior Management Services, and Genetics 
Management Services. Animal care and research service is provided by a highly trained staff of veterinarians, 
Core Scientists, technicians, and administrators to meet the needs of the animals as well as the investigators 
using the CNPRC resource. Anatomic and Clinical Pathology Services is aligned with the strategic focus of 
the CNPRC to support multidisciplinary research that optimizes the development and use of nonhuman 
primate models of human health and disease. Extensive expertise in clinical, gross, and microscopic diagnostic 
pathology is utilized to promote colony health and disease surveillance to ensure that high quality animals are 
available for biomedical research, and to provide research support for projects requiring pathology expertise, 
either collaboratively or on a recharge basis. The Specific Aims for Anatomic and Clinical Pathology Services 
are to: (1) Provide pathology expertise for state-of-art research and scientifically contribute to the 
understanding and treatment of human disease with nonhuman primate models, (2) Provide exceptional 
nonhuman primate resources and pathology services to investigators at the regional and national levels to 
advance NIH-supported research excellence, (3) Mentor and train the next generation of nonhuman primate 
pathologists and translational investigators, and (4) Maintain the production of high quality, healthy animals for 
research. 

Project Summary/Abstract Page 820 
Obtained by Rise for Animals. 

Uploaded to Animal Research Laboratory Overview (ARLO) on 09/19/2020



Contact PD/P l: Lewin, Harris, A Animal-Resour ces-004 (760) 

PRIMATE SERVICES: ANATOMIC AND CLINICAL PATHOLOGY SERVICES 

FACILITIES AND OTHER RESOURCES 

Laboratories: A wet tissue processing laboratory and an equipment and prep room totaling 466 sq. ft. is 
available. 

Clinical: Clinical care and related procedures in the CNPRC are conducted in the hospital area containing pre
and post-surgery suites, outpatient, hospital and isolation wards, surgery, and pathology suites (3). The Clinical 
Pathology Laboratory includes services for hematology, clinical chemistry, bacteriology, parasitology, and 
serology. 

Animal: The CNPRC currently has an animal census of approximately 5,000 rhesus monkeys, 12 long-tailed 
monkeys, and 86 titi monkeys. The vivarium includes indoor animal space including animal rooms, hospitals, 

suites, nurseries, necropsy suites (3), and infectious animal housing. The outdoor animal housing area 
=------=----c-�c"r--<=-�--..., 

field corrals and corn cribs as described in other sections of the application. The Clinical 
�---� 

g�y�a�o-ra-o�ry provides diagnostic support services as noted, and the veterinary staff includes on-site 
veterinarians for clinical care (24/7), veterinary pathologists, and animal health technicians, all described in this 
and other sections of the application. 

Computer: Pathology Services is equipped with networked PCs (15 workstations). 

Office: Office space is provided for ._IEx
_
c
.,..

lu
_
de

_
d

_
b

_
y 

_
Re

,....
q
--,

ue
_
s

.,..,.
te

_
r 
____________ ....,! and shared space is

provided for the pathology residents and support staff. 

Other: The CNPRC is a part of the UC Davis AAALAC-accredited program. 
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Contact PD/Pl: Lewin, Harris, A Animal-Resources-004 (760) 

PRIMATE SERVICES: ANATOMIC AND CLINICAL PATHOLOGY SERVICES 

EQUIPMENT 

Major equipment for the Clinical Pathology Laboratory includes a Horiba Inc. Pentra 60C+ hematology 
analyzer, Seil Hematology Analyzer, Beckman Coulter AU480 chemistry analyzer, NOVA Stat Whole Blood 
chemistry analyzer, fluorescent microscope, light microscopes (2), :5-80°C freezers (2), Beckman Coulter TQ 
prep workstation for flow cytometry, BD Bioscience FAGS Calibur, FAGS Aria in a biocontainment hood for cell 
sorting, and LSR Fortessa. 

Anatomic Pathology includes down-draft necropsy tables (3), fume/trimming hoods (2), biosafety cabinets 
(3), microwriter (1 ), Nikon digital camera and photography stand with lights and polarizing filters (1 ), ::.-80°C 
freezer (1 ), microscopes with cameras and imaging software (3), additional microscopes (2), multi-headed 
microscope with camera, and imaging software and high definition monitors (1 ). 

Equipment Page 822 
Obtained by Rise for Animals. 

Uploaded to Animal Research Laboratory Overview (ARLO) on 09/19/2020



Contact PD/Pl: Lewin, Harris, A Animal-Resources-004 (760) 
0MB Number: 4040·0001 

Expiration Date: 06/3012016 

RESEARCH & RELATED Senior/Key Person Profile (Expanded) 

I 
Excluded by Requester 

I 
Excluded by Requester 

Tracking Number: GRANT117037 42 

PROFILE• Project Director/Principal Investigator 

PROFILE • Senior/Key Person I 
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Contact PD/Pl: Lewin, Harris, A Animal-Resources-004 (760) 

I PROFILE - Senior/Key Person 

Excluded by Requester 

I PROFILE - Senior/Key Person 

l=xcluded by Requester 

Tracking Number: GRANT117037 42 

I 
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Contact PD/Pl: Lewin, Harris, A Animal-Resources-004 (760) 

I PROFILE - Senior/Key Person 

Excluded by Requester 

PROFILE - Senior/Key Person 

Excluded by Requester 

Tracking Number: GRANT117037 42 

I 

I 

Page 825 

Funding Opportunity Number: PAR-14-226 . Received Date: 
2014·07-15T19:19:27.000-04:00 

Obtained by Rise for Animals. 
Uploaded to Animal Research Laboratory Overview (ARLO) on 09/19/2020



Contact PD/Pl: Lewin, Harris, A Animal-Reso urces -004 (760) 0MB Number: 4040-0001 

Expiration Date: 06/30/20t 6 

RESEARCH & RELATED BUDGET - SECTION A & B, BUDGET PERIOD 1 

ORGANIZATIONAL DUNS*: 0471200840000 

Budget Type*: • Project O Subaward/Consortium
Enter name of Organization: Regents of the University of Cal ifornia 

Start Date*: 05-01-2015 End Date*: 04-30-2016 Budget Period: 1 

A. Senior/Key Person

Prefix First Name•

1. Excluded by Requester

2. 

3. 

4. 

5. 

Middle 

Name 

Last Name* Suffix Project Role* Base 

Salary($) 

Assoc Director Institution al 
for Primate Base Salary 
Services 

. ........................... ......................

Pathology Senio 
. ................ �c1..n,c1.9.�.r ............... . 

Senior Veterinar 
. ............... F.'<1.th..°.1()_9..i.s.t 

Associate 
Veterinary 

. ............... F.'<1.th..°.!().9.!.s.t .......... . 
Postdoc 

Calendar Academic Summer 

Months Months Months 
EFFORT 0.0 0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

Requested Fringe 

Salary ($)* Benefits ($)* 

4,538.00 1,810.00 

22,174.00 8,844.00 

16,702.00 6,661.00 

14,874.00 7,868.00 

4,628.00 779.00 

Funds Requested ($)* 

6,348.00 

31,018.00 

23,363.00 

22,742.00 

5,407.00 

.................. ............... .......... ...................................... ............... F.'<1.t h..°. l()·�·i·s·t ·· 
�---�

�-� ......... , .. , ,  .. , ...... , .. , ,  .. , ...... , .. , ...................... ......................... , ,  ....................................................... . 

Total Funds Requested for all Senior Key Persons in the attached file 

Additional Senior Key Persons: Fil e Name: Total Senior/Key Person 88,878.00 

B. Other Personnel

Number of Project Role*

Personnel*

Calendar Months Academic Months Summer Months Requested Salary ($)* Fringe Benefits* Funds Requested ($)* 

Post Doctoral Associates 
....................................................................................................... ······································ ...................................... ...................................... .................................................. .............................................. ................................................. . 

Graduate Students 

............................. Undergraduate.Students ......................... ...................................... ...................................... ...................................... .................................................. .............................................. ................................................. .
Secretarial/Clerical ·· · · ···· · · · ··

3
·· · · ···· · · · ···· p�·ih;:;i;.;;;;;··,:.; · ··:· · · ··· ·; 

;J
r.=
1Exc---:cl -ud7e-:d:--:-b -y-::R::-e -q -ue-s7te-r',...

!::
--
I
F--F 0---R--T---, ... · ··· · · ··· ··· · · ··· · ··· · · ··· · ······· · ··· · ··· · · ·· · · ······· · ··· · · ··· · ··· · ···· ······· · · · ····· · ······· · · ······ · · · ······· · ······ · · ···· · · ······ ······· · ····· · · ···· · · ···· · · · ···· · · ····· · · · · ···· · · ······· · · ······ · · · ······· · ······ · ·

43,690.00 17,425.00 61,115.00 

.......... Fcluded by Requester
Clinical Laboratorv Manaaer: 

........................... !Excluded by Requester I 
2 Clinical Laboratorv Specialists: 

!Excluded by Requester

6 Total Number Other Personnel

RESEARCH & RELATED Budget {A·B} (Funds Requested) 

Tracking Number: GRANT117037 42 

30,321.00 16,040.00 

37,729.00 19,959.00 

Total Other Personnel 

Total Salary, Wages and Fringe Benefits (A+B) 
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46,361.00 

57,688.00 

165,164.00 

254,042.00 

Funding Opportunity Number: PAR-14-226. Received Date: 2014-07-15T19:19:27.000-04:00 

Obtained by Rise for Animals. 
Uploaded to Animal Research Laboratory Overview (ARLO) on 09/19/2020



Contact PD/Pl: Lewin, Harris, A Animal-Resources-004 (760) 

RESEARCH & RELATED BUDGET - SECTION C, D, & E, BUDGET PERIOD 1 

ORGANIZATIONAL DUNS*: 0471200840000 

Budget Type*: • Project O Subaward/Consortium 

Enter name of Organization: Regents of the University of California 

Start Date*: 05-01-2015 End Date*: 04-30-2016 Budget Period: 1 

C. Equipment Description

List items and dollar amount for each item exceeding $5,000 

Equipment Item Funds Requested($)* 

Total funds requested for all equipment listed in the attached file 0.00 

Additional Equipment: 

D. Travel

File Name: 

Total Equipment 0.00 

1. Domestic Travel Costs ( Incl. Canada, Mexico, and U.S. Possessions)

Funds Requested ($)* 

6,000.00 

0.00 2. Foreign Travel Costs

E. Participant/Trainee Support Costs

1. Tuition/Fees/Health Insurance

2. Stipends

3. Travel

4. Subsistence

5. Other:

O Number of Participants/Trainees 

RESEARCH & RELATED Budget {C·E} (Funds Requested) 

Tracking Number: GRANT11703742 

Total Travel Cost 

Total Participant Trainee Support Costs 
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6,000.00 

Funds Requested ($)* 

0.00 

0.00 

0.00 

0.00 

0.00 
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Contact PD/Pl: Lewin, Harris, A Animal-Resources-004 (760) 

RESEARCH & RELATED BUDGET- SECTIONS F-K, BUDGET PERIOD 1 

ORGANIZATIONAL DUNS*: 0471200840000 

Budget Type*: • Project O Subaward/Consortium 

Enter name of Organization: Regents of the University of California 

Start Date*: 05-01-2015 End Date*: 04-30-2016 Budget Period: 1 

F. Other Direct Costs Funds Requested($)* 

1. Materials and Supplies 10,000.00 

2. Publication Costs 1,000.00 

3. Consultant Services 0.00 

4. ADP/Computer Services 0.00 

5. Subawards/Consortium/Contractual Costs 0.00 

6. Equipment or Facility Rental/User Fees 0.00 

7. Alterations and Renovations 0.00 

8. Shipping 500.00 

9. Pathology Imaging Database Expenses 20,000.00 

Total Other Direct Costs 31,500.00 

G. Direct Costs Funds Requested ($)* 

H. Indirect Costs

Indirect Cost Type 

1 . MTDC Primate Center Rate 

Cognizant Federal Agency 

(Agency Name, POC Name, and POC Phone Number) 

I. Total Direct and Indirect Costs

Total Direct Costs (A thru F) 291,542.00 

Indirect Cost Rate (%) Indirect Cost Base ($) Funds Requested ($)* 

22. 7 291,542.00 66,180.00 

Total Indirect Costs 

DHHS, ERNEST WILLARD, (415) 437-7820 

Total Direct and Indirect Institutional Costs (G + H) 

66,180.00 

Funds Requested ($)* 

357,722.00 

Funds Requested ($)'I 

0.00 

K. Budget Justification• File Name: ACPS_BudgetJustification.pdf 

(Only attach one file.) 

RESEARCH & RELATED Budget {F·K} (Funds Requested) 

Tracking Number: GRANT11703742 
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Co ntact PD/P l: Lewin, Harris, A Anim a l-Resources-004 (760) 

RESEARCH & RELATED BUDGET - SECTION A & B, BUDGET PERIOD 2 

ORGANIZATIONAL DUNS*: 0471200840000 
Budget Type*: • Project O Subaward/Consortium
Enter name of Organization: Regents of the University of California 

Start Date*: 05-01-2016 End Date*: 04-30-2017 Budget Period: 2 

A. Senior/Key Person

Prefix First Name• Middle 

Name 

1. txcl uded by Requester

2. 

3. 

4. 

5. 

Last Name* Suffix Project Role* Base Calendar Academic Summer 

Salary ($) Months Months Months 

Assoc Director ... ln-s-ti t_ u _tio_n_a_l -"TE_F_F _O_R_ T__, 
0.0 0.0 

for Primate Base Salary 
Services 

..................................................... 

Pathology Senior 
.. ................ �c1..n,c1.9.�.r ................ ..

Senior Veterinary 
. ............... F.'<1.th,.°.l().9._i,s.t 

Associate 
Veterinary 

.. ............... F.'<1.th..°.!().9.!.S.t ........... ..
Postdoc 

0.0 0.0 

0.0 0.0 

0.0 0.0 

0.0 0.0 

Requested Fringe 

Salary ($)* Benefits ($)* 

4,538.00 1,915.00 

23,061.00 9,732.00 

17,370.00 7,330.00 

15,469.00 8,557.00 

4,813.00 858.00 

0MB Number: 4040-0001 

Expiration Date: 06/30/20t 6 

Funds Requested ($)* 

6,453.00 

32,793.00 

24,700.00 

24,026.00 

5,671.00 
.__ ________________ __. .. ............... F.'<1.th..°.l()·�·i·s·t .. '------L_ __ __J···································· ....................... ................................................................................. ..

Total Funds Requested for all Senior Key Persons in the attached file 

Additional Senior Key Persons: File Name: Total Senior/Key Person 93,643.00 

B. Other Personnel

Number of Project Role*

Personnel*

Calendar Months Academic Months Summer Months Requested Salary ($)* Fringe Benefits* Funds Requested ($)* 

Post Doctoral Associates 
....................................................................................................... ······································ ...................................... ...................................... .................................................. .............................................. ................................................. .

Graduate Students 

............................. Undergraduate.Students ......................... ...................................... ...................................... ...................................... .................................................. .............................................. ................................................. .
Secretarial/Clerical 

3 
..... .... Paiiioio;:;�·'r�esideni� ... 

I
E.x-cl

-ud_e _d _b _y_R _e _q _ue-s-te-r-=E=F=-Fo:::".R=-T=---, .......................... ......... ............................ ......... .............................. 45:001-:i)i:i ......................... 1a:990'.oi:i ............................. ifa:991-:i)i:i

.......... Pc l uded by Requester 
[

1 r.Iini,..,,I L:::ah"r::itorv M::in:::am,r: 
........................ .J=xc l uded by Requester 

2 Clinical Laboratory ::-;oecIallsts: 
JExcl uded by Requester J 

6 Total Number Other Personnel 

RES EARCH & RELATED Budget {A-8} (Funds Requested) 

Tracking Number: GRANT117037 42 

31,230.00 17,275.00 

38,862.00 21,497.00 

Total Other Personnel 

Total Salary, Wages and Fringe Benefits (A+B) 
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48,505.00 

60,359.00 

172,855.00 

266,498.00 
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Contact PD/Pl: Lewin, Harris, A Animal-Resources-004 (760) 

RESEARCH & RELATED BUDGET - SECTION C, D, & E, BUDGET PERIOD 2 

ORGANIZATIONAL DUNS*: 0471200840000 

Budget Type*: • Project O Subaward/Consortium 

Enter name of Organization: Regents of the University of California 

Start Date*: 05-01-2016 End Date*: 04-30-2017 Budget Period: 2 

C. Equipment Description

List items and dollar amount for each item exceeding $5,000 

Equipment Item Funds Requested($)* 

Total funds requested for all equipment listed in the attached file 0.00 

Additional Equipment: 

D. Travel

File Name: 

Total Equipment 0.00 

1. Domestic Travel Costs ( Incl. Canada, Mexico, and U.S. Possessions)

Funds Requested ($)* 

6,180.00 

0.00 2. Foreign Travel Costs

E. Participant/Trainee Support Costs

1. Tuition/Fees/Health Insurance

2. Stipends

3. Travel

4. Subsistence

5. Other:

O Number of Participants/Trainees 

RESEARCH & RELATED Budget {C·E} (Funds Requested) 

Tracking Number: GRANT11703742 

Total Travel Cost 

Total Participant Trainee Support Costs 
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6,180.00 

Funds Requested ($)* 

0.00 

0.00 

0.00 

0.00 

0.00 
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Contact PD/Pl: Lewin, Harris, A Animal-Resources-004 (760) 

RESEARCH & RELATED BUDGET- SECTIONS F-K, BUDGET PERIOD 2 

ORGANIZATIONAL DUNS*: 0471200840000 

Budget Type*: • Project O Subaward/Consortium 

Enter name of Organization: Regents of the University of California 

Start Date*: 05-01-2016 

F. Other Direct Costs

1. Materials and Supplies

2. Publication Costs

3. Consultant Services

4. ADP/Computer Services

5. Subawards/Consortium/Contractual Costs

6. Equipment or Facility Rental/User Fees

7. Alterations and Renovations

8. Shipping

9. Pathology Imaging Database Expenses

G. Direct Costs

H. Indirect Costs

Indirect Cost Type 

1 . MTDC Primate Center Rate 

Cognizant Federal Agency 

(Agency Name, POC Name, and POC Phone Number) 

I. Total Direct and Indirect Costs

End Date*: 04-30-2017 Budget Period: 2 

Total Other Direct Costs 

Total Direct Costs (A thru F) 

Funds Requested ($)* 

10,300.00 

1,030.00 

0.00 

0.00 

0.00 

0.00 

0.00 

515.00 

20,600.00 

32,445.00 

Funds Requested ($)* 

305,123.00 

Indirect Cost Rate (%) Indirect Cost Base ($) Funds Requested ($)* 

22. 7 305,123.00 69,263.00 

Total Indirect Costs 

DHHS, ERNEST WILLARD, (415) 437-7820 

Total Direct and Indirect Institutional Costs (G + H) 

69,263.00 

Funds Requested ($)* 

374,386.00 

Funds Requested ($)'I 

0.00 

K. Budget Justification• File Name: ACPS_BudgetJustification.pdf 

(Only attach one file.) 

RESEARCH & RELATED Budget {F·K} (Funds Requested) 

Tracking Number: GRANT11703742 
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Contact PD/Pl: Lewin, Harris, A Animal-Resources-004 (760) 

RESEARCH & RELATED BUDGET - SECTION A & B, BUDGET PERIOD 3 

ORGANIZATIONAL DUNS*: 0471200840000 

Budget Type*: • Project O Subaward/Consortium 
Enter name of Organization: Regents of the University of California 

Start Date*: 05-01-2017 End Date*: 04-30-2018 Budget Period: 3 

A. Senior/Key Person

Prefix First Name• Middle 

Name 

Last Name* Suffix Project Role* Base 

1. Excluded by Requester

2. 

3. 

4. 

5. 

Assoc Director 
for Primate 
Services 

................................................. 

Pathology Senior 
............... �c1..n,c1.9.�.r ................ . 

Senior Veterinary 
. ............. F.'ci.th..°.1()_9..i.s.t 

Associate 
Veterinary 

.............. F.'ci.th..°.!().9.!.s.t ........... . 
Postdoc 

·················------------------�··············i='<1.lh,.°. l().�.i.s.t ..
Total Funds Requested for all Senior Key Persons in the attached file 

Additional Senior Key Persons: File Name: 

Salary($) 

Institutional 
Base Salary 

Calendar Academic Summer 

Months Months Months 
!::FFORT 

, .. , ... , .. , ... , .. , ... ,. 

0.0 0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

Requested Fringe 

Salary ($)* Benefits ($)* 

4,538.00 1,982.00 

23,292.00 10,175.00 

17,718.00 7,740.00 

15,779.00 9,012.00 

4,909.00 904.00 

Total Senior/Key Person 

0MB Number: 4040-0001 

Expiration Date: 06/30/20t 6 

Funds Requested ($)* 

6,520.00 

33,467.00 

25,458.00 

24,791.00 

5,813.00 

96,049.00 

B. Other Personnel

Number of Project Role*

Personnel*

Calendar Months Academic Months Summer Months Requested Salary ($)* Fringe Benefits* Funds Requested ($)* 

Post Doctoral Associates ....................................................................................................... ······································ ...................................... ...................................... .................................................. .............................................. ................................................. .
Graduate Students 

............................. Undergraduate.Students ......................... ...................................... ...................................... ...................................... .................................................. .............................................. ................................................. .
Secretarial/Clerical ······················································ ····· ·········· · ····· ······ ··············EFFORT3 Pathology ResidentSIExcluded by Requester 

....... .JExcluded by Requester 
1 r.Iini,..,,I L:::ah"r::itorv M::in:::am,r: 

......................... !
Excluded by Requester

2 r.linil"<il I A, ,. A ,. v C::::ni;,ri<il;c-tc- · 

!Excluded by Requester 

6 Total Number Other Personnel 

RESEARCH & RELATED Budget {A·B} (Funds Requested) 

Tracking Number: GRANT117037 42 

I 

45,565.00 

31,855.00 

39,249.00 

19,905.00 

18,195.00 

22,417.00 

Total Other Personnel 

Total Salary, Wages and Fringe Benefits (A+B) 
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65,470.00 

50,050.00 

61,666.00 

177,186.00 

273,235.00 

Funding Opportunity Number: PAR-14-226. Received Date: 2014-07-15T19:19:27.000-04:00 
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Contact PD/Pl: Lewin, Harris, A Animal-Resources-004 (760) 

RESEARCH & RELATED BUDGET - SECTION C, D, & E, BUDGET PERIOD 3 

ORGANIZATIONAL DUNS*: 0471200840000 

Budget Type*: • Project O Subaward/Consortium 

Enter name of Organization: Regents of the University of California 

Start Date*: 05-01-2017 End Date*: 04-30-2018 Budget Period: 3 

C. Equipment Description

List items and dollar amount for each item exceeding $5,000 

Equipment Item Funds Requested($)* 

Total funds requested for all equipment listed in the attached file 0.00 

Additional Equipment: 

D. Travel

File Name: 

Total Equipment 0.00 

1. Domestic Travel Costs ( Incl. Canada, Mexico, and U.S. Possessions)

Funds Requested ($)* 

6,365.00 

0.00 2. Foreign Travel Costs

E. Participant/Trainee Support Costs

1. Tuition/Fees/Health Insurance

2. Stipends

3. Travel

4. Subsistence

5. Other:

O Number of Participants/Trainees 

RESEARCH & RELATED Budget {C·E} (Funds Requested) 

Tracking Number: GRANT11703742 

Total Travel Cost 

Total Participant Trainee Support Costs 
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6,365.00 

Funds Requested ($)* 

0.00 

0.00 

0.00 

0.00 

0.00 

Funding Opportunity Number: PAR-14-226. Received Date: 
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Contact PD/Pl: Lewin, Harris, A Animal-Resources-004 (760) 

RESEARCH & RELATED BUDGET- SECTIONS F-K, BUDGET PERIOD 3 

ORGANIZATIONAL DUNS*: 0471200840000 

Budget Type*: • Project O Subaward/Consortium 

Enter name of Organization: Regents of the University of California 

Start Date*: 05-01-2017 

F. Other Direct Costs

1. Materials and Supplies

2. Publication Costs

3. Consultant Services

4. ADP/Computer Services

5. Subawards/Consortium/Contractual Costs

6. Equipment or Facility Rental/User Fees

7. Alterations and Renovations

8. Shipping

9. Pathology Imaging Database Expenses

End Date*: 04-30-2018 Budget Period: 3 

Total Other Direct Costs 

Funds Requested ($)* 

10,609.00 

1,061.00 

0.00 

0.00 

0.00 

0.00 

0.00 

530.00 

21,218.00 

33,418.00 

G. Direct Costs Funds Requested ($)* 

H. Indirect Costs

Indirect Cost Type 

1 . MTDC Primate Center Rate 

Cognizant Federal Agency 

(Agency Name, POC Name, and POC Phone Number) 

I. Total Direct and Indirect Costs

Total Direct Costs (A thru F) 313,018.00 

Indirect Cost Rate (%) Indirect Cost Base ($) Funds Requested ($)* 

22.7 313,018.00 71,056.00 

Total Indirect Costs 

DHHS, ERNEST WILLARD, (415) 437-7820 

Total Direct and Indirect Institutional Costs (G + H) 

71,056.00 

Funds Requested ($)* 

384,074.00 

Funds Requested ($)'I 

0.00 

K. Budget Justification• File Name: ACPS_BudgetJustification.pdf 

(Only attach one file.) 

RESEARCH & RELATED Budget {F·K} (Funds Requested) 

Tracking Number: GRANT11703742 
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Contact PD/Pl: Lewin, Harris, A Animal-Resources-004 (760) 

RESEARCH & RELATED BUDGET - SECTION A & B, BUDGET PERIOD 4 

ORGANIZATIONAL DUNS*: 0471200840000 
Budget Type*: • Project O Subaward/Consortium
Enter name of Organization: Regents of the University of California 

Start Date*: 05-01-2018 End Date*: 04-30-2019 Budget Period: 4 

A. Senior/Key Person

Prefix First Name• Middle 

Name 

1. Excluded by Requester 

2. 

3. 

4. 

5. 

Last Name* Suffix Project Role* Base Calendar Academic Summer 

Salary ($) Months Months Months 
,-------,==-=-=-=,......, 

Assoc Director Institutional "'FFORT 0.0 0.0 
for Primate Base Salary 
Services 

. .................................................. 

Pathology Senior 
. ................ �c1..n,c1.9.�.r ................ . 

Senior Veterinary 
. .............. F.'ci.th..°.1()_9..i.s.t 

Associate 
Veterinary 

. ............... F.'ci.th..°.!().9.!.s.t ........... . 
Postdoc 

0.0 0.0 

0.0 0.0 

0.0 0.0 

0.0 0.0 

Requested Fringe 

Salary ($)* Benefits ($)* 
4,538.00 2,041.00 

24,223.00 10,896.00 

18,245.00 8,207.00 

16,248.00 9,557.00 

5,056.00 961.00 

0MB Number: 4040-0001 

Expiration Date: 06/30/20t 6 

Funds Requested ($)* 

6,579.00 

35,119.00 

26,452.00 

25,805.00 

6,017.00 
··················'--------------------'· ............... F.'<1.th..°.l()·�·i·s·t·· ._

____ _,._ __ 
__. ..................................... ....................... .................................................................................. . 

Total Funds Requested for all Senior Key Persons in the attached file 

Additional Senior Key Persons: 

B. Other Personnel

Number of Project Role*

Personnel*

Post Doctoral Associates 

File Name: Total Senior/Key Person 99,972.00 

Calendar Months Academic Months Summer Months Requested Salary ($)* Fringe Benefits* Funds Requested ($)* 

....................................................................................................... ······································ ...................................... ...................................... .................................................. .............................................. ................................................. . 
Graduate Students 

............................. Undergraduate.Students ......................... ...................................... ...................................... ...................................... .................................................. .............................................. ................................................. . 
Secretarial/Clerical 

3 
..... 

····raiiioiog�/Residenis,:=xcIuded by
!Excluded by Requester

........................ !Excluded by Requester
2 Clinical Laboratorv Soecialists: 

!Excluded by Requester
6 Total Number Other Personnel

RESEARCH & RELATED Budget {A·B} (Funds Requested) 

Tracking Number: GRANT117037 42 

rEFFORT 46,814.00 

32,489.00 

40,427.00 

21,058.00 

19,109.00 

23,778.00 

Total Other Personnel 

Total Salary, Wages and Fringe Benefits (A+B) 

Page 835 

67,872.00 

51,598.00 

64,205.00 

183,675.00 

283,647.00 
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Contact PD/Pl: Lewin, Harris, A Animal-Resources-004 (760) 

RESEARCH & RELATED BUDGET - SECTION C, D, & E, BUDGET PERIOD 4 

ORGANIZATIONAL DUNS*: 0471200840000 

Budget Type*: • Project O Subaward/Consortium 

Enter name of Organization: Regents of the University of California 

Start Date*: 05-01-2018 End Date*: 04-30-2019 Budget Period: 4 

C. Equipment Description

List items and dollar amount for each item exceeding $5,000 

Equipment Item Funds Requested($)* 

Total funds requested for all equipment listed in the attached file 0.00 

Additional Equipment: 

D. Travel

File Name: 

Total Equipment 0.00 

1. Domestic Travel Costs ( Incl. Canada, Mexico, and U.S. Possessions)

Funds Requested ($)* 

6,556.00 

0.00 2. Foreign Travel Costs

E. Participant/Trainee Support Costs

1. Tuition/Fees/Health Insurance

2. Stipends

3. Travel

4. Subsistence

5. Other:

O Number of Participants/Trainees 

RESEARCH & RELATED Budget {C·E} (Funds Requested) 

Tracking Number: GRANT11703742 

Total Travel Cost 

Total Participant Trainee Support Costs 
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6,556.00 

Funds Requested ($)* 

0.00 

0.00 

0.00 

0.00 

0.00 
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Contact PD/Pl: Lewin, Harris, A Animal-Resources-004 (760) 

RESEARCH & RELATED BUDGET- SECTIONS F-K, BUDGET PERIOD 4 

ORGANIZATIONAL DUNS*: 0471200840000 

Budget Type*: • Project O Subaward/Consortium 

Enter name of Organization: Regents of the University of California 

Start Date*: 05-01-2018 

F. Other Direct Costs

1. Materials and Supplies

2. Publication Costs

3. Consultant Services

4. ADP/Computer Services

5. Subawards/Consortium/Contractual Costs

6. Equipment or Facility Rental/User Fees

7. Alterations and Renovations

8. Shipping

9. Pathology Imaging Database Expenses

G. Direct Costs

H. Indirect Costs

Indirect Cost Type 

1 . MTDC Primate Center Rate 

Cognizant Federal Agency 

(Agency Name, POC Name, and POC Phone Number) 

I. Total Direct and Indirect Costs

End Date*: 04-30-2019 Budget Period: 4 

Total Other Direct Costs 

Total Direct Costs (A thru F) 

Funds Requested ($)* 

10,927.00 

1,093.00 

0.00 

0.00 

0.00 

0.00 

0.00 

546.00 

21,855.00 

34,421.00 

Funds Requested ($)* 

324,624.00 

Indirect Cost Rate (%) Indirect Cost Base ($) Funds Requested ($)* 

22. 7 324,624.00 73,690.00 

Total Indirect Costs 

DHHS, ERNEST WILLARD, (415) 437-7820 

Total Direct and Indirect Institutional Costs (G + H) 

73,690.00 

Funds Requested ($)* 

398,314.00 

Funds Requested ($)'I 

0.00 

K. Budget Justification• File Name: ACPS_BudgetJustification.pdf 

(Only attach one file.) 

RESEARCH & RELATED Budget {F·K} (Funds Requested) 

Tracking Number: GRANT11703742 
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Contact PD/Pl: Lewin, Harris, A Animal-Resources-004 (760) 

RESEARCH & RELATED BUDGET - SECTION A & B, BUDGET PERIOD 5 

ORGANIZATIONAL DUNS*: 0471200840000 

Budget Type*: • Project O Subaward/Consortium
Enter name of Organization: Regent s of the Universit y of Cal ifornia 

Start Date*: 05-01-2019 End Date*: 04-30-2020 Budget Period: 5 

A. Senior/Key Person

1. 

2. 

3. 

4. 

5. 

Prefix First Name• Middle 

Name 

'='<eluded by Requester 

Last Name* Suffix Project Role* 

Assoc Director 
for Primate 
Services 

...................... ...................... 

Pathol ogy Senio 
. .......... �c1..n,c1.9.�. r ............... .

Senior Veterinar 
. ......... F.'ci.th..°.1()_9..i.s.t 

Associate 
Veterinary 

.......... F.'ci.th..°.!().9.!.s.t .......... .
Post doc 

.,_ __________________ __, .......... F.'<1.t h..°. l()·�·i·s·t ··
Total Funds Requested for all Senior Key Persons in the attached file 

Additional Senior Key Persons: Fil e Name: 

Base Calendar Academic Summer 

Salary ($) Months Months Months 

Institutional Base EFFORT 0.0 0.0 
Salary 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

Requested Fringe 

Salary ($)* Benefits ($)* 

4,538.00 2,104.00 

25,193.00 11,681.00 

18,975.00 8,798.00 

16,899.00 10,241.00 

5,258.00 1,031.00 

Total Senior/Key Person 

0MB Number: 4040-0001 

Expiration Date: 06/30/20t 6 

Funds Requested ($)* 

6,642.00 

36,874.00 

27,773.00 

27,140.00 

6,289.00 

104,718.00 

B. Other Personnel

Number of Project Role*

Personnel*

Calendar Months Academic Months Summer Months Requested Salary ($)* Fringe Benefits* Funds Requested ($)* 

Post Doct oral Associates 
....................................................................................................... · ······················ · · · · ··········· ...................................... ...................................... .................................................. .............................................. ................................................. . 

Graduate St udent s 

............................. Undergraduate.Student s ......................... ...................................... ...................................... ...................................... .................................................. .............................................. ................................................. .

2 

6 

RESEARCH & RELATED Budget {A·B} (Funds Requested) 

Tracking Number: GRANT117037 42 

48,218.00 

33,463.00 

41,640.00 

22,357.00 

20,279.00 

25,234.00 

Total Other Personnel 

Total Salary, Wages and Fringe Benefits (A+B) 
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70,575.00 

53,742.00 

66,874.00 

191,191.00 

295,909.00 
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Contact PD/Pl: Lewin, Harris, A Animal-Resources-004 (760) 

RESEARCH & RELATED BUDGET - SECTION C, D, & E, BUDGET PERIOD 5 

ORGANIZATIONAL DUNS*: 0471200840000 

Budget Type*: • Project O Subaward/Consortium 

Enter name of Organization: Regents of the University of California 

Start Date*: 05-01-2019 End Date*: 04-30-2020 Budget Period: 5 

C. Equipment Description

List items and dollar amount for each item exceeding $5,000 

Equipment Item Funds Requested($)* 

Total funds requested for all equipment listed in the attached file 0.00 

Additional Equipment: 

D. Travel

File Name: 

Total Equipment 0.00 

1. Domestic Travel Costs ( Incl. Canada, Mexico, and U.S. Possessions)

Funds Requested ($)* 

6,753.00 

0.00 2. Foreign Travel Costs

E. Participant/Trainee Support Costs

1. Tuition/Fees/Health Insurance

2. Stipends

3. Travel

4. Subsistence

5. Other:

O Number of Participants/Trainees 

RESEARCH & RELATED Budget {C·E} (Funds Requested) 

Tracking Number: GRANT11703742 

Total Travel Cost 

Total Participant Trainee Support Costs 
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6,753.00 

Funds Requested ($)* 

0.00 

0.00 

0.00 

0.00 

0.00 
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Contact PD/Pl: Lewin, Harris, A Animal-Resources-004 (760) 

RESEARCH & RELATED BUDGET- SECTIONS F-K, BUDGET PERIOD 5 

ORGANIZATIONAL DUNS*: 0471200840000 

Budget Type*: • Project O Subaward/Consortium 

Enter name of Organization: Regents of the University of California 

Start Date*: 05-01-2019 End Date*: 04-30-2020 Budget Period: 5 

F. Other Direct Costs Funds Requested($)* 

1. Materials and Supplies 11,255.00 

2. Publication Costs 1,126.00 

3. Consultant Services 0.00 

4. ADP/Computer Services 0.00 

5. Subawards/Consortium/Contractual Costs 0.00 

6. Equipment or Facility Rental/User Fees 0.00 

7. Alterations and Renovations 0.00 

8. Shipping 562.00 

9. Pathology Imaging Database Expenses 22,511.00 

Total Other Direct Costs 35,454.00 

G. Direct Costs Funds Requested ($)* 

H. Indirect Costs

Indirect Cost Type 

1 . MTDC Primate Center Rate 

Cognizant Federal Agency 

(Agency Name, POC Name, and POC Phone Number) 

I. Total Direct and Indirect Costs

Total Direct Costs (A thru F) 338,116.00 

Indirect Cost Rate (%) Indirect Cost Base ($) Funds Requested ($)* 

22.7 338,116.00 76,752.00 

Total Indirect Costs 

DHHS, ERNEST WILLARD, (415) 437-7820 

Total Direct and Indirect Institutional Costs (G + H) 

76,752.00 

Funds Requested ($)* 

414,868.00 

Funds Requested ($)'I 

0.00 

K. Budget Justification• File Name: ACPS_BudgetJustification.pdf 

(Only attach one file.) 

RESEARCH & RELATED Budget {F·K} (Funds Requested) 
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Contact PD/Pl: Lewin, Harris, A Animal-Resources-004 (760) 

PRIMATE SERVICES: ANATOMIC AND CLINICAL PATHOLOGY SERVICES 

BUDGET JUSTIFICATION 

PERSONNEL 
The personnel table provides an overview of the percent full time equivalent (FTE) devoted to CNPRC base 
grant functions and the funding source. Totals with an asterisk (*) represent those individuals whose effort is 
split among more than one component of the CNPRC. 

Percent(%) FTE devoted to CNPRC base 
functions by source 

I Personnel Role P51 I Proaram Income I Other I Total 
Excluded by Requester % Effort 

Associate Director for Primate Services 

Senior Veterinary Manaqer 

Associate Veterinary Pathologist 

Postdoctoral Fellow 

Senior Veterinary Patholoqist 
Patholoqy Resident 
Patholoqy Resident 
Pathology Resident 
Clinical Patholoqy Laboratory Supervisor 
Clinical Laboratory Technician 
Clinical Laboratory Technician 
Senior Veterinary Patholo_qist 
Clinical Patholoav Technician 

I , ecnmcans (4J Anatomic Patholoav Technicians 0 I 100 I 0 I 100 

Individuals shown in italics are not supported by the P51 base grant; their salary support is provided by Program Income 
eluded by Requester 

IEFFORT h, I 
VM, DACLAM, Associate Director for Primate Services�----� onths 1�

%_E_
ff_ort--�

Associate Professor in the Department of Medicine and Epidemiology, School of Veterinary 
�--....-e--,,-1c""'1�n-e-, .,.,t-e-..1 ssociate Director for Primate Services, and Chief Veterinarian. He has responsibilities for all 

aspects of the nonhuman primate colonies and related services provided through Anatomic and Clinical 
Pathology Services. 

�FFORT I lo Effort I 
VSc, PhD, DACVP, Senior Veterinary Manage'�--___,..-___. months Dr. 

eauester e enior Veterinary Manager for Anatomic and Clinical Pathology Services. She manages the 
pa o ogy service and is responsible for routine necropsies and biopsies in support of colony health and 
disease surveillance. She also provides pathology support for research protocols�-..,..,....-,-......,... rves as Excluded by

for the laboratory animal veterinary pathology residents. She is a veterinary pathologist with 1 Requester 

experience as an anatomic laboratory animal pathologist, and nearly 5 of those years exclusively as a 
nonhuman primate pathologist. 

eluded by Requester 
�

FFORT I 
lo Effort I F:-:=:-::;-;:-:-:----1----....1 DVM, DACVP, Associate Veterinary Pathologist

.,____,._.,..,..,....___. months Dr. 
responsible for routine necropsies and biopsies in su ort of co any health and disease surveillance 

'-'-'-'-'=�....,.........,."'"'74es pathology support for research protocols -�l_u�:.��Y Isa serves as mentor for the laboratory 
animal veterinary pathology residents. She is a veterinary ana omic pathologist with 5 yearn. exoerjence
workjna across a wjde range of species, and she previously held a teaching position at the [nvate source 

irivate Source 
I _ . % Effort 

l=x I I
EFFORT 

I eluded by 
I eluded by RequeSter 

BVMS, PhD, DACVP, Postdoctoral Fellow �----� months 
Postdoctoral Fellow conducting research in support of colony health under the guidance o �-----� 

eluded by Requester Infectious Diseases Research Unit). He is also responsible for routine necropsies and 
1ops1es in suppor of colony health and disease surveillance, and pathology support for research protocols. 
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Contact PD/Pl: Lewin, Harris, A Animal-Resources-004 (760) 

eluded by Requester EFFORT foEttortl eluded by 

._ ____ .,,....,.__,,.DVM, PhD, DACVP, Senior Veterinary Pathologis '.':-:-,::-:::-::-r=c-=:::-:::r--::1months -L_j,__
eq_u _es_te_r ___ _,

responsible for routine necropsies and biopsies in support of colony ea an isease surveillance, and also 
provides pathology support for research projects. He serves as mentor for the laboratory animal veterinary 
pathology residents, and has more than 24 years experience in nonhuman primate anatomic pathology. 

rFFORT I 
Pathology Residents �----�months each �% Effort �he Laboratory Animal Training Program trains 
future comparative pathologists with a primate pathology focus. As part of the training program, residents will 
perform routine necropsies and biopsies in support of colony health and disease surveillance under the 
su ervision of ex erienced senior atholo ists. Three residents are currently in the programjB<cluded by Requester

lii.:"c�.----�---....i:.;MS, MLS (ASCP), Clinical Pathology Laboratory Supervisor "--:-r-----.--,-,-,months -
Yo Effort manages the Clinical Pathology Laboratory, and is responsib

,........ 
................................ '-1" t of routine 

a or eauester ell as the research and development of non-routine assays .,�1.��;,��Y also serves as
the manager and key operator for the flow cytometry systems and facility (see mmunology and Pathogen 
Detection Resources Core). She has over 30 years of nonhuman primate clinical pathology experience, and 
serves as a mentor to undergraduate and graduate students, and to postdoctoral and clinical fellows interested 
in clinical laboratory science. She is a nationally renowned consultant and resource in the field of diagnostic 
testing for nonhuman primate researchers and clinicians based on her extensive and unique expertise. 

I d d b R t EFFORT I 
1/o Effort eluded by c u  e Y eques er 

CLS, Clinical Laboratory Technician .... L--.---,----' months equester is 
respons1 e or performance of routine clinical laboratory testing in areas of microbiology, paras1 o ogy, 
hematology, chemistry, and flow cytometry. 

eluded by Requester j§FFORT 
I 

1/o Effort clude
t
d by 

CLS, Clinical Laboratory Technician .... L ____ __. months eques er is 
._

_
,,.,re:-:s:-::p:-::0--::n--:-s..,,1 ,...e:--,.-::o--:-r-,p::-e,,..r·formance of routine clinical laboratory testing in areas of micro 10 ogy, parasitology, 
hematology, chemistry, and flow cytometry. 

�eluded by Requester 
I 

Bccluded by 

._L ______ __.DVM, Senior Veterinary Pathologist. Requester is responsible for routine necropsies and
biopsies in su ort of colony health and disease surveillance, and also provides pathology support for research 
projects .,�1.��;,��Y as more than 30 years of expertise in nonhuman primate anatomic pathology, and is 
primarily suppor e rough recharge. 

eluded by Requester 
finical Laboratory Technician, and the Anatomic Pathology Technicians (4) provide 

'----,--,,----...,.....,..---,-,-..,...,..,--.--

lnJCal Pathology Laboratory and to the Pathologists, respectively. 

FRINGE BENEFITS 
Fringe benefits are calculated at the UC Davis federally negotiated rates, which are applied by title code and 
fiscal year (July through June). 

EQUIPMENT 
Requests for equipment are listed in the Facilities Improvement section. 

TRAVEL 
$6,000 is requested (4 x $1,500) for four pathologists to attend one professional meeting annually. 

SUPPLIES 
$10,000 is requested for essential pathology supplies to develop new techniques and applications related to 
colony management. 

OTHER EXPENSES 
$20,000 is requested for the Primate Pathology Imaging Database for scanning slides through the services 
provided in the Multimodal Imaging Core (see Core). 

$500 is requested for shipping containers for specimens sent to investigators. 
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Contact PD/Pl: Lewin, Harris, A Animal-Resources-004 (760) 

$1,000 is requested for manuscript submission. 

SUBSEQUENT YEARS 
In Years 2 through 5, all non-personnel costs are increased by 3%. Personnel costs are increased based on 
projected salary escalations by title code and the UC Davis federally negotiated fringe benefit rates. 

FACILITIES AND ADMINISTRATIVE COSTS (INDIRECT COSTS} 

Indirect Costs are budgeted in accordance with the UC Davis rate agreement dated August 19, 2013 at 22.7%, 
which is the negotiated rate for the CNPRC Base Grant. Per the UC Davis' rate agreement, this indirect cost 
rate is applied on a Modified Total Direct Cost basis, which includes all salaries and wages, fringe benefits, 
materials and supplies, services, travel, and the first $25,000 of each subgrant and subcontract. Excluded from 
the modified total direct costs are equipment; capital expenditures; charges for tuition remission; rental costs; 
scholarships and fellowships; as well as the portion of each subgrant and subcontract in excess of $25,000. 
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Contact PD/Pl: Lewin, Harris, A Animal-Resources-004 (760) 

RESEARCH & RELATED BUDGET - Cumulative Budget 

Section A, Senior/Key Person 

Section B, Other Personnel 

Total Number Other Personnel 

Total Salary, Wages and Fringe 
Benefits (A+B) 

Section C, Equipment 

Section D, Travel 

1. Domestic

2. Foreign

Section E, Participant/Trainee Support 
Costs 

1. Tuition/Fees/Health Insurance

2. Stipends

3. Travel

4. Subsistence

5. Other

6. Number of Participants/Trainees

Section F, Other Direct Costs 

1. Materials and Supplies

2. Publication Costs

3. Consultant Services

4. ADP/Computer Services

5. Subawards/Consortium/Contractual
Costs

6. Equipment or Facility Rental/User
Fees

7. Alterations and Renovations

8. Other 1

9. Other 2

10. Other 3

Section G, Direct Costs 
(A thru F) 

Section H, Indirect Costs 

Section I, Total Direct and Indirect 
Costs (G + H) 

Section J, Fee 

Tracking Number: GRANT11703742 

Totals($) 

30 

31,854.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0 

53,091.00 

5,310.00 

0.00 

0.00 

0.00 

0.00 

0.00 

2,653.00 

106,184.00 

0.00 

483,260.00 

890,071.00 

1,373,331.00 

0.00 

31,854.00 

0.00 

167,238.00 

1,572,423.00 

356,941.00 

1,929,364.00 

0.00 
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Contact PD/Pl: Lewin, Harris, A Animal-Resources-004 (760) 

PHS 398 Cover Page Supplement 

1. Project Director / Principal Investigator (PD/Pl)

Prefix: 

First Name*: Harris 

Middle Name: A 

Last Name*: Lewin 

Suffix: 

2. Human Subjects

Clinical Trial? 

Agency-Defined Phase Ill Clinical Trial?* 

3. Permission Statement*

e No 

Q No 

O Yes 

O Yes 

0MB Number: 0925-0001 

If this application does not result in an award, is the Government permitted to disclose the title of your proposed project, and the name, 
address, telephone number and e-mail address of the official signing for the applicant organization, to organizations that may be 
interested in contacting you for further information (e.g., possible collaborations, investment)? 

O Yes e No 

4. Program Income*

Is program income anticipated during the periods for which the grant support is requested? • Yes Q No 

If you checked "yes" above (indicating that program income is anticipated), then use the format below to reflect the amount and source(s). 
Otherwise, leave this section blank. 

Budget Period* Anticipated Amount ($)* 

2 

3 

4 

5 

Tracking Number: GRANT117037 42 

Source(s)* 

450,000.00 Services 

474,750.00 Services 

500,861.00 Services 

528,408.00 Services 

557,470.00 Services 
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Contact PD/Pl: Lewin, Harris, A Animal-Resources-004 (760) 

PHS 398 Cover Page Supplement 

5. Human Embryonic Stem Cells

Does the proposed project involve human embryonic stem cells?* • No Q Yes 

If the proposed project involves human embryonic stem cells, list below the registration number of the specific cell line(s) from the following 
list: http://grants.nih.gov/stem_cells/registry/current.htm. Or, if a specific stem cell line cannot be referenced at this time, please check the box 
indicating that one from the registry will be used: 

Cell Line(s): □ Specific stem cell line cannot be referenced at this time. One from the registry will be used.

6. Inventions and Patents (For renewal applications only)

Inventions and Patents*: O Yes e No 

If the answer is "Yes" then please answer the following: 

Previously Reported*: O Yes Q No 

7. Change of Investigator/ Change of Institution Questions

□ Change of principal investigator / program director

Name of former principal investigator / program director: 

Prefix: 

First Name*: 

Middle Name: 

Last Name*: 

Suffix: 

□ Change of Grantee Institution

Name of former institution*: 

Tracking Number: GRANT117037 42 
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Contact PD/Pl: Lewin, Harris, A Animal-Resources-004 (760) 

PHS 398 Research Plan 

Please attach applicable sections of the research plan, below. 0MB Number: 0925-0001 

1. Introduction to Application
(for RESUBMISSION or REVISION only) 

2. Specific Aims

3. Research Strategy*

4. Progress Report Publication List

Human Subjects Sections 

5_ Protection of Human Subjects 

6. Inclusion of Women and Minorities

7. Inclusion of Children

I---

Other Research Plan Sections 

8. Vertebrate Animals

9. Select Agent Research

1Q_ Multiple PD/Pl Leadership Plan 

11. Consortium/Contractual Arrangements

12. Letters of Support

13. Resource Sharing Plan(s)

I---
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PRIMATE SERVICES: ANATOMIC AND CLINICAL PATHOLOGY SERVICES 

SPECIFIC AIMS 

Anatomic and Clinical Pathology Services is aligned with the strategic focus of the California National Primate 
Research Center (CNPRC) to support multidisciplinary research that optimizes the development and use of 
nonhuman primate models of human health and disease. Extensive expertise in clinical, gross, and 
microscopic diagnostic pathology is utilized to promote colony health and disease surveillance to ensure that 
high quality animals are available for biomedical research, and to provide research support for projects 
requiring pathology expertise, either collaboratively or on a recharge basis. Pathology is closely aligned with 
the overall CNPRC goals for the next funding period, which are reflected in the following Specific Aims. 

Specific Aim 1. Provide pathology expertise for state-of-art research and scientifically contribute to the 
understanding and treatment of human disease with nonhuman primate models. 
Plan. Pathology services support multidisciplinary research by providing anatomic and clinical pathology 
expertise either collaboratively or on a recharge basis. Pathologists with strong comparative pathology 
backgrounds and PhD training are ideally positioned to work effectively at the interface of animal models and 
their translation to human disease. Currently within these services, there is additional expertise in gastric 
pathology, mucosa! immunity, and intestinal disease, respiratory pathology, stereology, and naturally occurring 
infectious disease. Collaborative relationships to capitalize on individual expertise are encouraged. 

Specific Aim 2. Provide exceptional nonhuman primate resources and pathology services to 
investigators at the regional and national levels to advance NIH-supported research excellence. 
Plan. The primary goal is to facilitate research and ensure a supportive environment for investigators by 
providing pathology expertise in study design and evaluation of animals on experimental protocols. High quality 
technical support can facilitate extensive or specialized tissue collection and handling techniques including 
specific organ perfusion for fixation, or immediate antemortem collection of tissues needed for in vitro studies. 
The Clinical Pathology Laboratory provides a wide range of ancillary testing to both intramural and extramural 
investigators. Additionally, the Biological Specimen Request Program distributes tissues collected at necropsy 
from colony animals to local and national investigators requesting specific biological samples, and the service 
maintains repositories of fixed nonhuman primate tissue and a serum bank. These resources provide important 
opportunities for collaborative research, training, pilot projects, and new NIH grants. 

Specific Aim 3. Mentor and train the next generation of nonhuman primate pathologists and 
translational investigators. 
Plan. A central mission is to mentor and train pathologists early in their careers to become strong comparative 
pathologists with an emphasis in nonhuman primate pathology to ensure they will be able to provide both 
diagnostic pathology services and become key players in team science in the nonhuman primate community. 

Specific Aim 4. Maintain the production of high quality, healthy animals for research. 
Plan. The CNPRC will continue to deliver high quality pathology services by performing post-mortem 
examinations and ancillary clinical pathology testing. As a result, the pathology service, in close cooperation 
with Primate Medicine, provides surveillance for infectious diseases and other conditions having a deleterious 
effect on colony health, epidemiological data on the incidence and prevalence of disease, and early recognition 
of potential spontaneous animal models of human diseases. 
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PRIMATE SERVICES: ANATOMIC AND CLINICAL PATHOLOGY SERVICES 

RESEARCH STRATEGY 

INTRODUCTION 

The California National Primate Research Center (CNPRC) is a component of the UC Davis Association for 
Assessment and Accreditation of Laboratory Animal Care International (AAALAC)-accredited Animal Care 
Program. The pivotal role of the Anatomic and Clinical Pathology Services team is to provide clinical, gross, 
and microscopic diagnostic pathology services in support of colony health and disease surveillance, as well as 
support for projects requiring pathology expertise, either collaboratively or on a recharge basis. Professional 
staff of the Anatomic Pathology service comprises highly experienced staff pathologists and a postdoctoral 
fellow who are supported by a competent team of technical staff, and includes the Clinical Pathology 
Laboratory (Figure 1 ). The pathologists are all highly skilled comparative pathologists equipped to provide 
intellectual and scientific contributions to Figure 1. Organizational Chart: Anatomic and Clinical Pathology 

colony health and translational research. The Services 

diagnostic services provided include post
mortem examinations on every animal at the 
CNPRC. As a result, the Pathology service 
provides surveillance for infectious diseases 
and other conditions having a deleterious 
impact on colony health, epidemiological 
data on the incidence and prevalence of 
spontaneously occurring congenital 
anomalies and other developmental defects, 
and recognition of potential spontaneous 
animal models of human diseases. 
Professional staff members provide 
consultation and collaborative services to 
CNPRC Core and Affiliate Scientists in study 
design and evaluation of animals on 
experimental protocols. Research support 
services provided by technical staff often 
require extensive or specialized tissue 
collection and handling techniques including 
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specific organ perfusion for fixation, or immediate antemortem collection of tissues needed for in vitro studies. 
Pathology staff members administer a number of other important resources including a biospecimen 
distribution program, extensive tissue archives, a serum bank, and a growing collection of photographs and 
electronic images of both common and unusual lesions. Members of Anatomic and Clinical Pathology Services 
are shown in Table 1. 

T bl 1 A a e natomIc an mica at o ogy d er . Ip h I s ervIces ersonne , avIs 11at1on, an p I UC D . AffT . d CNPRC R I o e
Personnel UC Davis Affiliation CNPRC Role 

Department of Medicine and Epidemiology, Associate Director for Primate Excluded by Requester 
School of Veterinary Medicine Services 
Department of Pathology, Microbiology, 
and Immunology, School of Veterinary 
Medicine Senior Veterinary Manager 
CNPRC Associate Veterinary Pathologist 
CNPRC Postdoctoral Fellow 
CNPRC Senior Veterinary Pathologist 
CNPRC Pathology Residents 

Clinical Pathology Laboratory 
CNPRC Supervisor 
CNPRC Clinical Laboratory Technician 
CNPRC Clinical Laboratory Technician 
CNPRC Senior Veterinary Pathologist 
CNPRC Clinical Pathology Technician 

Technicians (4) CNPRC Anatomic Patholoav Technicians 
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Additionally, personnel provide teaching and training across many different sectors, but most notably the 
Laboratory Animal Pathology Postdoctoral Training Program in conjunction with the School of Veterinary 
Medicine, a highly sought after program. 

The sources of support for the last year of the current funding period (May 1, 2014 to April 30, 2015) and the 
first year of the proposed funding period (May 1, 2015 to April 30, 2016) per the FOA are shown in Table 2. 

T bl 2 S a e upport f A or natom1c an mica at o ogy erv1ces d er . Ip h I s 

May 1, 2014 to April 30, 2015 

P51 Base Grant $278,898 
ProQram Income from P51 $430,000 
Other Sources $0 

TOTAL $708,898 

!reviewers' comments
Resoonse to Summarv Statement.I 

eviewers' comments 

Research Strategy 

May 1, 2015 to April 30, 2016 
$291,542 
$450,000 

$0 
$741,542 

I 
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SIGNIFICANCE 
Progress and Major Accomplishments: Contributions to the CNPRC Mission 
The Pathology service plays a pivotal role in the maintenance of colony health and provision of research 
support. To achieve this end, the service has extensive interactions with Primate Medicine Services, Colony
Management and Research Services, and the Multimodal Imaging Core. The service is staffed by a highly 
experienced, well-trained group of veterinary pathologists and technicians who are all adept at working in a fast 
paced, dynamic environment. The combination of experienced, highly trained pathologists, highly skilled 
technical staff with numerous years of experience, and close interactions with the specialized Scientific 
Research Units and Cores provides a unique resource, particularly for off-site investigators that conduct 
studies at the CNPRC. 

Personnel. The personnel structure within Pathology has undergone considerable re-organization during the 
current fundin period eluded by Requester became the managing pathologist in April 2011 as noted above. Dr. 

eluded by Requester a hi h ex enence primate pathologist, continues to serve as a senior atholo ist and
althou h eluded by Requester the other long-serving pathologist, Personal Info to 
wor % Effort to ease the transition and continue to provide support to several investigators with which he has 

n:=--....,.......,��� ed collab . · · placement pathologist has been successful andf<ciuded by Requester 
from the nvate Source on July 1, 2014. Additionally, as described 

�---� a postdoc ora e ows 1p, 1 e y ---....--��-� was created in August 2013 to assist with
...-,;=---,---;-'-';��l"-1-_,.,uty and allow latitude for the deve opmen o research projects. Among the pathology staffl��:1_u�:.��Y 

longstanding technician in the service was romoted in Jul 2012 to serve as supervising 
�---�ian. Since the pr' rivate Source has been hired. A 

long-standing technicia �:�1.��;,��Y remains on the staff. Recently, the Clinical Pathology Laboratory has 
been added to the Anatomic an 1nical Pathology Services. The Clinical Pathology Laboratory is led by 

a Licensed Senior Clinical Laboratory Specialist who su ervises a staff of three (two licensed 
�---ry--....---r-T-a..--o--ra-,,ory Scientists and one Laboratory Assistant). Excluded by lso plays an important role in the Requester 
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supervision of flow cytometry services in the Immunology and Pathogen Detection Resources Core (see 
Core description). 

Every animal culled from the colony and each animal on a terminal research protocol receives a post-mortem 
examination, which may include appropriate additional ancillary testing provided by the Clinical Pathology 
Service. Primate Medicine clinicians also regularly submit biopsies for diagnostic purposes, with skin and liver 
biopsies being the most common. As a result, the Pathology service provides surveillance for infectious 
diseases and other conditions having a deleterious effect on colony health, epidemiological data on the 
incidence and prevalence of spontaneously occurring congenital anomalies and other developmental defects, 
and recognition of potential spontaneous animal models of human diseases. Experimental protocols and 
scheduled cull animals are planned, however some necropsies cannot be scheduled. Hence the workload can 
fluctuate dramatically and unpredictably on any given day or week, and the service must ensure flexibility to 
respond to emergencies. Colony necropsies are conducted by the pathologist on duty who makes a decision 
on the extent of tissue processing and collection for any particular case. Routine necropsies for animals that 
are culled, such as those that result from idiopathic chronic diarrhea (ICD) have a set protocol for tissue 
collection and reporting, and may be carried out by an experienced technician with a pathologist present in the 
necropsy room as necessary. 

The Clinical Pathology Laboratory provides microbiology, clinical chemistry, hematology, urinalysis, 
parasitology, and basic flow cytometry services (Figure 2, Table 3), which may be used as additional 
diagnostic tools for colony necropsies (Figure 3) or to monitor and define the health status of the colony. Flow 
cytometry services to support research are overseen by the Immunology and Pathogen Detection 
Resources Core. 
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T bl 3 S a e ervIce se: mica a oratory u er . IL b ay 0 ,pn ' (M 1 2010 t A ·1 30 2014) 
Grant Year # Users Investigators (N) Service Cost ($) Total Cost ($) 
2010-2011 59 Core Scientists (13) 446,501 1,167,985 

UC Davis (23) 442,782 
External (23) 278,702 

2011 -2012 60 Core Scientists (12) 82,273 663,697 
UC Davis (21) 358,071 
External (27) 223,353 

2012 - 2013 61 Core Scientists (11) 116,976 604,294 
UC Davis (22) 367,566 
External (28) 119,752 

2013 - 2014 67 Core Scientists (13) 60,651 578,971 
UC Davis (20) 410,058 
External (34) 108,262 

TOTAL $3,014,947 

■ Experimental

•Colony

In the late 1970's, a serum bank including several nonhuman primate species was initiated. This has proven 
invaluable in epidemiological studies as well as for retrospective analysis of disease states. Scheduling and 
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tissue collection protocols for experimental necropsies are coordinated with investigators or Colony 
Management and Research Services staff. The service is capable of handling projects with large complex 
tissue collection requirements and can provide expert technical advice (Table 4). Some protocols require 
special procedures, such as whole body or brain only perfusions followed by complex tissue collection 
protocols using multiple specialized techniques (e.g., OCT frozen, snap frozen, sterile collections, RNAase free 
collections), which the technical staff are highly capable of performing. Other examples of technically com

,...........
l=x�-� 

ro·ects that illustrate the scope of expertise in the Pathology service include projects for Core Scientist �xclude
t
d by

eluded by in the Brain, Mind, and Behavior Research Unit: 
eques er

p1genomic modifications in neurodevelopment: Sectioning the entire brain, organizing and cataloging the 
sections with photography, then dissecting out precise regions. 

• Serotonergic modulation of brain development: Whole body perfusion of late second trimester fetuses

T bl 4 S a e erv,ce se: na om,c a o ogy U A t . P th I ay 0 ,pri 
' 

(M 1 2010 t A 'I 30 2014) 
Grant Year # Users Investigators (N) Service Cost ($) 
2010 -2011 35 Core Scientists (11) 100,429 

UC Davis (9) 37,568 
External (15) 71,410 

2011 -2012 35 Core Scientists (10) 50,213 
UC Davis (7) 27,840 
External (18) 77,692 

2012-2013 36 Core Scientists (9) 41,555 
UC Davis (9) 35,052 
External (18) 73,182 

2013 -2014 39 Core Scientists (8) 38,385 
UC Davis (7) 38,007 
External (24) 63,010 

TOTAL 

Total Cost ($) 
209,407 

155,745 

149,790 

139,403 

$654,345 

A project for a local biotechnology company was also conducted under Good Laboratory Practice (GLP) 
conditions. Many of these research projects also utilize the resources of the Clinical Pathology Laboratory, 
which has continued to serve as an invaluable national resource with expertise in the analysis of primate blood, 

Excluded by as more than 32 years of experience analyzing primate samples, and she 
Requester

rates wi e 1nica a hology Laboratory in the School of Veterinary Medicine as well as other 
facilities throughout the nation to share information and obtain other opinions on challenging cases. Another 
critical function of the Clinical Pathology Laboratory is to provide customized tests for pre-project evaluations to 
ensure avoiding any potential health issues that may confound the research rotocol. Several tests are 
developed in collaboration with the Endocrine Core (see Core). eluded by Reques ter are also
members of the Morbidity and Mortality Review Committee, a multi-disciplinary committee meeting every 
quarter with the purpose to review spontaneous deaths in the colony and any emerging trends in the data and 
potential follow-up actions. 

The reporting system for cases that come through the necropsy suites includes a running log of animals, which 
is transferred into an Excel format containing preliminary diagnoses, and filed as soon as the necropsy is 
completed. A necropsy report that consists of gross anatomy and microscopic findings with associated 
SNOMED codes is generated and entered into the electronic pathology database. Any images taken during 
necropsy or histological images obtained are uploaded to the image database and subsequently linked to the 
necropsy report. Similarly, the Clinical Pathology Laboratory enters microbiology, parasitology, hematology, 
and serum banking results onto the main server which links to the animal record (see Information 
Technology Services). Histological tissue processing and any further special stains and 
immunohistochemistry is carried out at the Veterinary Medical Teaching Hospital histology laboratory since 
they have the wide range of immunohistochemical and special stains that are regularly required for diagnostic 
pathology fully optimized with a good turn-around time. Cases are prioritized so that any necropsy case with a 
potential large colony impact and biopsies are expedited for processing and can be returned from the histology 
laboratory within 24 hours. Standard Operating Procedures (SOPs) addressing necropsy procedures, the use 
of PPE (personal protective equipment), sample collection, and tissue shipping are maintained current, and 
reviewed annually. Health and safety requirements for each employee are tracked and updated as required. 
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�-a..c;:.u.LUQJUJ·i..c,ation of Daily Operations. Since taking on a management role in the Pathology service in 2011,

has reviewed SOPs and organizational structure involved in day-to-day running of these services. 
'-"-"-==T"--.....--' num er of strategies have been employed aimed at releasing pathologist time, allowing more involvement in 

research, writing manuscripts, and the resident training program. Additionally, streamlining the operation of the 
service has reduced waste and improved efficiency. Implementing the following strategies has begun to 
achieve the stated goals. 

• As described above, technical staff has been given more delegated authority and independence. They
have been trained to carry out certain categories of routine necropsies with minimal supervision and
special technical procedures (e.g., perfusions) unsupervised.

• Bottlenecks hampering service operations have been identified and removed. The processing of tissues
upon removal from the necropsy room for submission to the histology laboratory is now carried out by
technical staff members. The staff members also provide transcription assistance for report entry into the
database as other primary duties allow.

• A well-organized organizational structure for technical staff has been developed. Roles, duties, and work
expectations are been re-defined and responsibilities are clear.

• A triage system has been implemented to reduce the number of cases that are given a full necropsy, and
tissues that are saved. Cases are triaged at the pathologist's discretion. Cases deemed to be more
informative receive a full work-up whereas more routine cases may receive a more limited tissue collection
with only select tissues processed for histopathology or alternatively, a gross necropsy alone with no
tissues collected. Generally middle-aged and older animals receive a full necropsy. Standardized protocols
have been set up to handle cases of ICD and spontaneous fetal loss.

• The creation of a technical supervisor position has allowed the Senior Veterinary Manager to spend much
less time supervising the technical staff. Further delegation of responsibilities, such as health and safety
monitoring, protocol maintenance, and billing, as well as other organizational responsibilities has greatly
assisted in improving her workload.

• The Clinical Pathology Laboratory computerization of daily entries for microbiology, parasitology, and
serum bank data has greatly improved overall efficiency.

Infrastructure and Equipment. Critically needed equipment has been purchased over the past 2 years to 
replace old and out-of-date equipment primarily using program income. A five-head microscope linked to a 
high quality camera and two high definition monitors has transformed communication between pathologists 
and teaching capabilities both within and outside the service. Additionally, three new microscopes with 
cameras have been purchased, allowing pathologists to easily add histology images to pathology reports. A 
chemistry analyzer was leased last year by the Clinical Pathology Laboratory, and now accommodates routine 
chemistry panels including the high sensitivity C Reactive Protein assay, a frequently requested test. This 
acquisition has provided a substantial cost savings to both investigators and clinicians, and the turnaround time 
has been greatly reduced. 

Research. Progress has been made towards increasing the involvement of pathologists in research, with 14

publications cited in the current funding period. The clinical veterinarians and Pathology service have also 
worked together to develop an atmosphere of increasin collaboration which has already resulted in a number 
of joint publications and with more in the pipeline Excluded by Requester continued his fruitful collaboration with 
Core ScientistjExcluded by !(Infectious Diseas�-':-"-'��w..u.�• , Excluded by Requester is well reco nized as an 
ex ert in astric pathology and helicobacteriosi n�

1.��:.��Y 013 . e co a oration between eluded by Requester
s a model for the development of future collaborations between pathologists and invest, ators. r. 
is involved in a number of collaborative interactions. He works with Core Scientis 

'----ir-'l"l"'T", 1
"'.:"atT"':e'.""""?'r:-c--'.

1entist Excluded by Requester (UC Irvine) (Infectious Diseases Research Unit) on "="::e:--::::m:;-:;o::--:::r::::-pt::".o=o-::::-g:-:::1c� 
characterization o c amy Ia in ec I0n in the reproductive tract of female rhesus monkeys, and withlExcluded by

eluded by Cornell University) on serologic diagnosis of Campylobacter jejuni infection in rhesus 111tfr7i{eys oy 
,:i,n1u:::i.c::.fAr 

es mg or cytolethal distending toxin. He has ongoing collaborations wit Excluded by Requester UC Davis to 
characterize the oral microbiome and mor holo ic a earance of the mucosa in e r esus monkey Excluded by 

al., 2013], and with Core Scientist eluded by Requester Genetics Management Services) and eluded by Requester
Roodgar (UC Davis) to explore evo u Ionary immunology with particular emphasis on the morp o ogIc 
expression of infectious disease influenced by the genome eluded by has been developing interactions with 

equester 

Research Strategy Page 854 Obtained by Rise for Animals. 
Uploaded to Animal Research Laboratory Overview (ARLO) on 09/19/2020



Contact PD/Pl: Lewin, Harris, A Animal-Resources-004 (760) 

investigators in the Respiratory Diseases Research Unit, which has recently resulted in collaboration and a 
publication on the subject of infant influenz eluded by 2014].

equester 

Anatomic and Clinical Pathology Services has also een promoting the investigation of naturally occurring 
disease within the colony, particularly chronic colitis associated with ICD. One of the most significant 
developments is creation of a postdoctoral position for a junior pathologist, which will address a number of 
previous criticisms of the service as noted above. The position is aimed at developing junior pathologists as 
scientific collaborators in their own right, and providing the stepping-stone to a junior faculty position. In 
addition to providing a percentage of pathology duty for the service, the incumbent is actively involved in 
research, working with Principal Investigator (Pl) and mentor, Core Scientist �eluded by Requester 
(Infectious Diseases Research Unit) Excluded by Requester a former laboratory animal pathology resident in the 

. Scbool at Vei
,rinary Medicine pathology program a C Davis, and who obtained a PhD from jrrivate Source

rnvate source 
_ has recently achieved American College of Veterinary Patholo ists ACVP board certification, 

and has been appointed to this position. Under the supervision of eluded by Requester e is stud1---i""'"n
...__ _ _,immune cell populations present in the intestine in the setting of inflamma I0n cause y c ronic colitis. 

A
�

I.��:.��Y 
Excluded lso working on a colony pilot project supported by the P51 base grant to better characterize t e 

ological lesions of ICD within the colony. It is anticipated that within 1-2 years extramural support for 
r1=---,-.,........,-,----::,,,t-, will come from other sources while he continues to maintain his skills as a pathologist. This approach 

res the advantageous position by pathologists to contribute to high-quality science allowing them the 
time and resources for career development. 

Teaching. Teaching is an essential mission of the service, and over the past 3 years efforts in this area have 
been refocused and revitalized. Communications and interactions with the pathology service in the School of 
Veterinary Medicine have greatly improved, thus increasing awareness of the CNPRC and potential for 
expansion of its role as a teaching resource. The majority of the teaching carried out by pathologists is focused 
within the Postgraduate Pathology Residency Training Program associated with the School of Veterinary 
Medicine. The CNPRC is now better integrated into the larger pathology residency program and is taking a 
leading role in this program. At any one time, there are 6-8 residents in the program as well as residents who 
have moved into PhD research. The 3-year Laboratory Animal Pathology Track is supported by the School of 
Veterinary Medicine, CNPRC, and the UC Davis Comparative Pathology Laboratory, and admits one student 
each year from a highly competitive pool of outstanding candidates. The program provides a unique mix of 
general pathology training geared towards ACVP board certification along with specialized training with 
laboratory animal species. This program is unique and is not available anywhere else in the U.S. Trainees gain 
hands-on ex erience and manY. hours of one-on-one mentoring in primate pathology during their 1 0-month 

�clude
t
d by at the CN a in particular has been an outstanding educator asset to this eques er 

. In addition to his extensive exper Ise in primate pathology, he has been recognized by all the recent 
residents in the Laboratory Animal Pathology Training Program as an exceptional teacher and mentor. The 
program is producing veterinary pathologists with specialized laboratory animal training who have a very high 
success rate achieving Board certification with the ACVP. Importantly, the majority of program graduates have 
continued on to PhD programs. 

Table 5. Residents Trained (May 1, 2010 to April 30, 2014) 
I Resident I Completed Residency Board Certification Current Position 

':xcluded by Requester 2010 2011 PhD student, UC Davis 
2011 2011 PhD student, North Carolina State 
2012 In progress PhD student, Stanford University 
2013 2013 PhD Student, NIH 
2013 2013 Postdoctoral fellow CNP RC (PhD 201 0) 

As well as enhancing mentoring and teaching capabilities at the CNPRC, pathologists and laboratory animal 
pathology residents are playing an important role in the pathology community in the School of Veterinary 
Medicine, both in teaching and by providing exposure to primate pathology case material. The CNPRC is now 
represented at all major pathology rounds at the Veterinary Medical Teaching Hospital, regularly providing 
interesting nonhuman primate cases for Friday biopsy conference. CNPRC residents and pathologists 
contribute regularly to biweekly laboratory animal rounds, which provide more in-depth training in laboratory 
animal pathology of nonhuman primates and rodents. Primate pathologists provide training for ACVP board 
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Excluded by 
Requester 

examinations to all the residents. In 2013 '----r-,,----' as appointed as Assistant Adjunct Clinical Professor in 
the Department of Pathology, Microbiology, an mmunology, School of Veterinary Medicine, in recognition of 
her role as a pathology resident trainer, and involvement with teaching residents in the pathology department 
in the School of Veterinary Medicine. Additionally she took on more formal teaching responsibilities in the 
Comparative Pathology Graduate Group in 2013, and teaches in a graduate level course in the winter quarter. 

Both pathologists and technical staff serve as educators in many other forums. Pis and their laboratory staff 
come to pathology services for technical training in tissue handling and processing. Veterinary students also 
sign up for rotations. 

Other Resources. The Pathology service maintains and administers valuable resources, which are used by an 
extensive network of investigators. The most highly utilized resource is the large Biospecimen Distribution 
Program, run efficiently by the technical staff, which allows the full use of animals that are culled from the 
colony for a variety of reasons. This service is used extensively by investigators nationally. Regular recipients 
include 13 Core and Affiliate Scientists at the CNPRC, 12 investigators on the UC Davis campus, and 15 
investigators from external institutions throughout the U.S. (see Figure 4 and Tables 6 and 7). The program 
distributes organs and tissue samples as well as other biological samples such as blood, bone marrow, and 
cerebrospinal fluid. The program is publicized on the external website, through outreach efforts, and is viewed 
as a service and resource for investigators rather than a primary income generator. Samples can be collected 
and prepared according to the investigators needs and then either collected by or shipped to the investigator. 
The income generated from the Biospecimen Program (specimen fee, labor for processing and shipping, 
consumables) is placed back into program income to support the nonhuman primate colony. In collaboration 
with the Information Technology Services, a program to streamline the distribution of biospecimens has 
been developed and is in the testing and refinement stage. This program will dramatically reduce the number 
of technician hours invested in the program. Additionally, a highly organized archive of formalin-fixed tissue, 
paraffin blocked tissue, and glass slides are housed in temperature-controlled trailers. The catalogued 
database of this archive allows for easy retrieval of requested samples. 

Fi ure 4. Bios ecimens Distributed Annuall 
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Table 6. Biospecimen Program: Investigators and Institutions (May 1,201 
Grant Year Investigators Served Institutions Served 
2010 - 2011 36 14 

2011-2012 38 16 

2012 · 2013 42 20 

2013 -2014 38 19 

TOTAL 154 69 

T bl 7 s· a e IospecImen p rogram: ncome (May 1, 2010 to April 30, 2014) 
Grant Year Income($) 
2010 - 2011 6,300 

2011 -2012 11,225 

2012 - 2013 11,650 

2013 -2014 14,100 

TOTAL $43,275 
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Interaction with Clinical Veterinarians. Over the past 2 years, there has been a particular focus on improved 
communication and interaction with the clinical medicine veterinary staff. In addition to rounds, which have 
been in place for many years, histopathology rounds were added about a year ago, enabled by a new 
multihead microscope and imaging system. Communication has improved prior to interesting cases arriving at 
necropsy, providing a means to address the interests of the clinical veterinarians and the pathologists at the 
time of necropsy. 

Interaction with other NPRCs. During the current funding period the Pathology Working Group of the NPRC 
Consortium has continued to hold very well attended, monthly slide conferences using internet 
teleconferencing. For the past 2 years, there has also been an annual face-to-face meeting. The Working 
Group has established a Primate Pathology Image Database to allow sharing of images from informative or 
classical cases between the NPRCs. The CNPRC has played a leading role in the design of this database (see 
Multimodal Imaging Core). The culmination of the project this year has resulted in the upload of interesting 
cases to the database to be shared between all NPRCs for the purposes of teaching. 

The implementation of the changes and enhancements to the Anatomic and Clinical Pathology Services 
described in detail above have resulted in a more focused and efficient service that is now able to handle the 
daily workload and is recognized as an outstanding teaching resource. 

INNOVATION 
Innovative strategies have been implemented to use resources wisely, and to improve the service in the face of 
an increasing workload. The primary strategies implemented to achieve these goals are detailed in the section 
below, and can be summarized as follows: 
• Development of protocols to handle common cases with much of the work associated with these cases

carried out by technical staff in a consistent way with oversight by the pathologists.
• Train senior technical staff to take on more responsibility and carry out necropsies (especially those with

defined protocols such as whole-body and brain perfusions), and perform technical procedures with
minimal oversight from pathologists. Triaging of cases has significantly reduced the routine histopathology
expenses and also made better use of the pathologist's time reading out slides and writing up case reports.

Innovative approaches to expand our knowledge of two relatively common diseases in the colony include the 
following: 
Idiopathic Chronic Diarrhea is a long-standing clinical issue that remains the primary cause for euthanasia of 
macaques in the CNPRC colony. The majority of animals submitted to necropsy for this reason have tested 
negative for known pathogens, and are given the clinical diagnosis of ICD. The pathogenesis of this syndrome 

=--................. =· ........ �sive, as does a reliable antemortem diagnostic test. For these reasons, and under the leadership of 

�=.:.:.;.,.:.---...-' 

the Pathology service has designed a comprehensive necropsy and sampling protocol aimed at 
etter un erstanding ICD and identifying potential markers of disease. This protocol is employed across the 

CNPRC to ensure more uniform tissue and data collection from affected animals, including interventional trials 
described in the Primate Medicine Services section. With a long-term view of a systematic investigation into 
the etiology of ICD, the primary emphasis is placed on tissue banking so that comprehensive studies can be 
conducted in the future in collaboration with clinicians, colony management, Core Scientists, and extramural 
investigators. The protocol includes: 
• Develop biomarkers predictive of chronic diarrhea in collaboration with clinician veterinarians.
• Systematic and consistent sampling of the entire gastrointestinal tract for examination and grading of

hematoxylin and eosin (H&E) sections from all affected animals and appropriate control animals.
• Banking of fresh colonic tissue to assess the colonic mucus layer, and for future immunofluorescence

studies.
• Banking of plasma for future metabolomics studies.
• Banking of feces to examine changes in the microbiome associated with ICD.
• Banking of peripheral blood mononuclear cells and lymphocytes extracted from the ileum and colon to

assess the immunology of chronic diarrhea.
• Investigation of potential immunohistochemical markers of disease (e.g., chromogranin-A).

Left Ventricular Hypertrophy (LVH) is responsible for a small but consistent number of spontaneous deaths 
in the colony each year (see Genetics Management Services), and can also be found incidentally at a 
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necropsy for other reasons. The Anatomic and Clinical Pathology Service has been working with Core and 
Affiliate Scientists to characterize this disease better, and investigate its potential as a disease model with the 
approaches outlined below: 
• Examination of clinical records and atholo re arts to develop an epidemiological picture of LVH.
• Develop a collaboration Excluded by Requester ssistant Professor in the Department of Medicine and

Epidemiology, School of Veterinary Medicine, who specializes in the genetics of cardiac disease (see
letter).

• With the assistance of Core Scientis evelop design-based stereological techniques to 
,-,..��s_e_e�-u..,,imodal Imaging Core) . 

.......... ��-------�

In collaboration eluded by Requester examine the pedigrees of animals with LVH to identify genetic 
1sease see enet1cs Management Services). 

APPROACH 
Plans for the Next Funding Period 

Specific Aim 1. Provide pathology expertise for state-of-art research and scientifically contribute to the 
understanding and treatment of human disease with nonhuman primate models. 
Anatomic and Clinical Pathology Services currently supports and produces high quality multidisciplinary 
research either collaboratively or on a recharge basis. It is ideally poised to extend and promote collaborations 
with scientists whose programs would be significantly enhanced by the contributions of a pathologist during the 
next funding period. To achieve this aim the service will: 
• Identify and characterize the histopathology of novel phenotypes with potential as models of human

diseases. The ability to integrate information gathered at necropsy with clinical, genetic, and behavioral
data can shed new light on the pathogenesis of disease processes, identify phenotypes that may not be
immediately apparent with a single discipline approach, and aid in the development of new disease
models. Initially, the service will focus on interaction with the Genetics Management Services to further
characterize disease entities that preliminary data suggest may have a genetic component to their
pathogenesis. To this end after initial consultations with this group, Pathology will initiate basic collection
and storage of tissues suitable for genetic analysis and outreach to potential investigators to attract interest
in further exploration of these cases.

• Support of pathologist-initiated research projects to take advantage of the extensive tissue banks available
to investigate spontaneous disease within the colony.

Specific Aim 2. Provide exceptional nonhuman primate resources and pathology services to 
investigators at the regional and national levels to advance NIH-supported research excellence. 
Anatomic and Clinical Pathology Services will continue to facilitate research and ensure a supportive 
environment for investigators by providing pathology expertise in study design and evaluation of animals on 
experimental protocols. High quality technical support can facilitate extensive or specialized tissue collection 
and handling techniques, for example specific organ perfusions and the immediate antemortem collection of 
tissues for in vitro studies. The Clinical Pathology Laboratory can support a wide range of both antemortem 
and postmortem testing, for example hematology, clinical chemistry, microbiology, parasitology, and urinalysis. 
Anatomic Pathology will continue to serve as a national resource for nonhuman primate tissue through the 
maintenance of the bank of preserved tissue and biospecimens harvested from culled animals. Re
organization of banks of fixed tissue, and paraffin-embedded blocks and slides has facilitated the retrieval of 
resources requested. The service will enhance research support and training in specialized technical skills to a 
wide variety of researchers: 
• The computer program developed with Information Technology Services to assist with administering the

Biospecimen Tissue Distribution Program will be a major enhancement once it is fully operational.
• Secure funding for a Laboratory Information System (LIMS) geared towards handling clinical laboratory

data and an upgrade for the hematology analyzer to enable electronic data transfer. Advancements in
computerization of data and instrument upgrades will enable the laboratory to remain GLP compliant.

• The Clinical Pathology Laboratory will actively work to stay current in providing up-to-date tests that will
benefit investigators as well as the health of the colony.

• Outreach via the NPRC Consortium to alert investigators to novel potential models of human diseases.
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Specific Aim 3. Mentor and train the next generation of nonhuman primate pathologists and 

translational investigators. 
The Pathology service is ideally positioned to mentor and train the next generation of Veterinary Pathologists 
as strong comparative pathologists with an emphasis on primate pathology so that they will be able to both 
provide diagnostic pathology services and become key players in team science utilizing nonhuman primate 
models of human disease. We will enhance our ability to serve as an educational resource to trainee 
pathologists, veterinarians, laboratory animal professionals, and investigators by: 
• Seeking opportunities to develop our contribution to the pathology training program at the School of

Veterinary M I in n h in r i n of other pathologists into other more formal teaching opportunities
as they arise Excluded by Requester new patholo ist has extensive mentorin ex erience a assion
for teaching, and an additional teaching certification rivate source

• Encourage attendance at gross pathology and micr
._

o -sc_o_p_e_ro_u_n�s- a- n�-v-,r�u-a� s�1�e -c _o_n�e_r _e _n _c _e �o -p _ r _o _m
__,
ote 

interaction between pathologists and with the clinical veterinary staff. 
• The service will provide further cases to the Primate Pathology Image Database so that good quality

teaching material can be shared at a national level.

Specific Aim 4. Maintain the production of high quality, healthy animals for research. 
In close cooperation with the clinical veterinary staff, the service will continue to provide disease diagnosis and 
surveillance for the colony by performing diagnostic necropsies and biopsies, and the coordination of testing 
for specific pathogens. This activity is crucial to maintain a healthy colony and provide high quality animals for 
research. Surveillance information produced by the Anatomic and Clinical Pathology Services helps the clinical 
veterinary staff manage disease outbreaks and locate which field corrals or groups of animals may be involved 
or at risk. Examples of infectious disease outbreaks where this information has been crucial include the 
management of Listeriosis and stillbirths in the field cages, a Tularemia outbreak in 2010 in the corn cribs and 
the monitoring of infectious causes of enterocolitis in the colony. This aim will be enhanced as follows: 
• In the future, as openings for pathologists arise, we will endeavor to fill them with pathologists who have

clinical pathology expertise in addition to anatomic pathology training.
• Develop the ARMS database to include pathology reports and images with particular emphasis on 

enhancing searching capabilities of the database.
Evaluation of further areas for efficiency in necropsy procedures and report preparation.

• Work closely with the clinical veterinarians to identify potentially useful clinical and pathological markers of
disease.
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PRIMATE SERVICES: ANATOMIC AND CLINICAL PATHOLOGY SERVICES 

PUBLICATIONS Ma 1, 2010 to A ril 30, 2014 Core Scientists in bold, Patholo ists underlined 
eluded b Re uester 
eluded by Requester ross-specIes transmIssIon o a nove a enovirus 

associated with a fulminant pneumonia outbreak in a new world monkey colony. PLoS Pathog 7:e1002155, 

Enhanced viral replication and 
""---��-�--�--------�-----�---�-....... mo u ate innate immune responses in in ant airway epIt e Ium o owing H1 N1 infection. J Virol 2014 

[Epub ahead of print] 
eluded by Requester 
eluded by Requester A recombinant attenuated Mycobacterium tuberculosis vaccine strain 

n Press 

Is sa e in Immunosuppresse sImIan immunodeficiency virus-infected infant macaques. Clin Vaccine 
lmmunol 19:1170-1181, 2012. PMCID: PMC3416096 

µeluded by Requester I Metastatic hepatocellular carcinoma in a juvenile rhesus 
macaaue /Macaca mutatta}. Como Med 65:448-�53, 2013. PMCID: PMC3796757 

fcluded by Requester ]Meningoencephalitis due to Listeria monocytogenes in a 
re nant rhesus maca ue Macaca mulatta. J Com Med 62:443-447, 2012. PMCID: PMC3472610 

.._ _____________________ __. 
Reference intervals for preprandial and postprandial 

serum bile acid in adult rhesus macaques (Macaca mulatta). J Am Assoc Lab Anim Sci 52:444-447, 2013. 
PMCID: PMC3725928 

eluded by Requester 

tereo ogIca ana ysIs o actena oa an ung esIons In non uman primates (r esus macaques) 
experimentally infected with Mycobacterium tuberculosis. Am J Physiol Lung Cell Mol Physiol 301 :L731-
L738, 2011. PMCID: PMC3213984 

E eluded by Requester �he impact of 
Helicobacter pylori infection on the gastric microbiota of the rhesus macaque. PLoS One 8:e76375, 2013. 

Transcription profiling reveals potential mechanisms of dysbiosis in the oral microbiome of 
'-----.,,,;;,;-;,;-;,;s--;,;:s-;,s-;s;,;.,..-;-;,�s with chronic untreated SIV infection. PLoS One 8:e80863, 2013. PMCID: PMC3843670 

pclude Y eques er I lntracranial meningioma with ophthalmoplegia in a rhesus macaque (Macaca'----�-��-���2
....,

:4 -442 2 12. PM ID: PM 472

vI ence or an ncrease ns o ransmIssIon o sImIan mmuno e IcIency virus an ma ana In r esus 
ca ue coinfection model. J Virol 85:11655-11663 2011. PMCID: PMC3209294 

Excluded by Requester ro Onge eno OVlr rea men 
o macaques In ecte wit reverse transcnptase mutants o results in the development of 
antiviral immune responses that control virus replication after drug withdrawal. Retrovirol. doi: 
10.1186/1742-4690-9-57 2012. PMCID: PMC3419085 

ersIstence o gut mucosa innate immune e enses y entenc a- e ensin expression in t e sImIan 
immunodeficiency virus model of AIDS. lmmunol 186:1589-2597, 2011. PMC Journal-in-Progress 
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PRIMATE SERVICES: ANATOMIC AND CLINICAL PATHOLOGY SERVICES 

VERTEBRATE ANIMALS 

The California National Primate Research Center (CNPRC) vivarium is a component of the UC Davis 
Association for Assessment and Accreditation of Laboratory Animal Care International (AAALAC)-accredited 
program. The most recent AAALAC review of the UC Davis Animal Care Program resulted in Full
Accreditation with no recommendations for improvements, attesting to the high quality standards at UC Davis 
and the CNPRC. At UC Davis, a single Institutional Animal Care and Use Committee (IACUC) oversees all 
animal use in research and teaching in order to ensure that the highest ethical and animal welfare standards 
are met. UC Davis animal facilities are routinely inspected by the UC Davis Attending Veterinarian Excluded by 

eluded by and the IACUC. RequeSter 

equester 

1. Proposed Use of Animals. The CNPRC maintains approximately 5 000 animals for investigators locall 
_ _ _ · n II and nationally. The current CN · · consists o In oor animal Specific Animal 

Specific Animal outdoor animal housing area inc field corral pecific corn cribs Specific Animal Location 
Localion �---� • - • 
� -- -�oor space is used primarily to support the long-term breeding program. The rhesus pro uctIon colony 

provides research subjects (males and females) that span the entire lifespan ranging from newborns to 
juveniles, prime reproductive age adults, to geriatric stages of life. Approximately 1,700 of the 5,000 rhesus 
monkeys at the CNPRC are housed indoors. Animal rooms are maintained within the recommended 
guidelines established by the current edition of the Guide for the Care and Use of Laboratory Animals and 
the Animal Welfare Act. The CNPRC maintains two SPF rhesus colonies totaling 1,730 animals. SPF Level 
1 rhesus monkeys are free of Cercopithecine herpesvirus-1 (Herpes B-virus), SRV, SIV, and STLV. The 
SPF Level 1 colony of ~1,500 animals range in age from newborns to mature adults. These animals are 
housed in designated field corrals, corn cribs, and indoor animal rooms. SPF Level 2 includes pure Indian 
origin rhesus that are free of seven persistent viruses including the four Level 1 viruses plus simian foamy 
virus, rhesus rhadinovirus, and rhesus cytomegalovirus. The CNPRC also supports 12 long-tailed 
macaques for long-term projects funded by other sources. All are housed indoors and according to the 
CNPRC Primate Well-Being Plan comparable to rhesus monkeys. A small colony of titi monkeys (~86) are 
socially housed generally in family groups. 

CNPRC policies provide maximum occupational health and safety including mandatory guidelines for 
safely working with nonhuman primates and their fluids, cells, and tissues. Included are the following 
requirements when entering animal areas: uniforms, scrubs, or buttoned laboratory coats; designated work 
shoes or shoe covers; a facemask; full coverage eye goggles or face shields; and gloves. All work 
conducted in the laboratories is under the required BSL2+ conditions and according to the CNPRC training 
documents and standard operating procedures (SOPs) for the colony and experimental procedures. 

2. Justification of Animal Use, Species Choice, and Numbers. The CNPRC provides the optimal 
environment in which to conduct studies with monkeys because of the unique facilities and expertise of the 
personnel. The use of nonhuman primates is crucial for the study of human health and disease. Nonhuman 
primates provide important translational and preclinical models because of reproductive, developmental, 
physiologic, and immunologic similarities. The major colony at the CNPRC consists of rhesus macaques as 
the species most frequently used in biomedical research and requested by the majority of investigators. 
The colony is housed under three different conditions: indoor housing, outdoor group housing in corn cribs, 
and half-acre outdoor field corrals. Animal numbers selected for projects are typically determined by a 
power analysis as described in individual IACUC-approved protocols. 

3. Veterinary Care. The CNP� vivaciIIm is IIodec the direction of the Associate Director for Primate 
Services (Chief Veterinarian) eluded by RequeSter Weterinary support is provided by Veterinarians and 
Animal Health Technicians (AHTs) (see Primate Medicine Services). Staff clinicians provide routine 
surveillance of overall colony health and management practices as part of routine physical examinations. 
Animals in the outdoor animal colony are weighed, tuberculin tested, immunized for measles and tetanus 
as needed, serum banked as required, and examined routinely by a veterinarian twice annually. Animals 
housed outdoors are brought indoors to the hospital for treatment until resolution of the clinical problem 
and then returned to the social group as quickly as possible to maintain social stability. The hospital has an 
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approximate average daily census of 100 animals (maximum 200). Animals in the indoor colony are 
weighed bi-monthly, tuberculin tested twice annually, vaccinated for measles as needed, serum banked as 
required, and examined by a Veterinarian generally before assignment to research projects and/or during 
annual evaluations. Indoor-housed animals on morning health report are assessed by a clinician and 
typically treated in their home cages as needed. Approximately 160 animals are on health report daily with 
a daily average of 45 animals requiring follow-up care. In addition to clinical care, the veterinary staff 
members also perform research and veterinary care surgeries (~300 major surgical procedures annually). 
Clinical veterinary staff members also conduct colony-based projects on new anesthetic agents, improved 
vaccines for animal health, and new surgical techniques. Surveillance for tuberculosis is essential for the 
continued health status of the CNPRC colonies. 

Housing and Environmental Monitoring. Animal rooms are maintained within the recommended guidelines 
established by the current edition of the ILAR Guide for the Care and Use of Laboratory Animals and the 
Animal Welfare Act. Typical nonhuman primate rooms provide 10-15 air changes per hour and are 
negatively pressurized relative to anterooms/corridors and the outside. Lighting is provided by fluorescent 
lights, which are controlled by timers (12 hours on/12 hours off). Room temperature is maintained between 
68° F and 80° F, depending on the species and age of the animals in the room, and are checked and 
recorded daily. Emergency generator power is provided for all animal rooms. Indoor animal housing is 
monitored on a daily basis for temperature, light, and humidity. Power failures, major temperature 
fluctuation, and other environmental disturbances are either alarmed directly to Campus Physical Plant 
Services or monitored by CNPRC personnel on a daily basis. The Colony Operations Supervisor and the 
Maintenance Shop Supervisor carry pagers 24 hours/day and are alerted to environmental monitoring 
alarms and rooms that are out of temperature and humidity range. 

Caging Systems. Indoor cages are stainless steel construction and either wall or rolling rack mounted. 
Cages incorporate a squeeze mechanism to bring the animal to the front of the cage for manipulation. 
Cage sizes are determined by the USDA and NIH policies. Cage designs incorporate sliding partitions to 
allow socialization or pair housing. 

Environmental Enrichment. The Environmental Enrichment program is part of the Colony Management and 
Research Services component of Primate Services, is integrated with Behavior Management Services, and 
includes all animals, with emphasis placed on indoor-housed animals on research projects. Indoor cages 
are outfitted with a variety of enrichment options including manipulation mirrors (allowing the animal to view 
adjacent animals), and cage toys. Perches are present in all indoor cages. Low caloric items, such as 
forage, are provided on forage boards located on each cage. Animals also receive fruit or vegetables twice 
weekly. Non-food enrichment is also emphasized. One example of such enrichment is the placement of 
televisions, which provide visual stimulus to colony animals. Socialization can provide substantial benefit to 
the animals and is generally accomplished within the limitations of research protocols and daily 
management practices. Cages have been retrofitted or purchased with sliding partitions to allow pairing. 
The current strategy is to pair animals during the day and separate them at night to facilitate the 
assessment of physical signs each morning. Animals are paired early in the morning when animal care 
staff members begin daily animal care activities, animals are then separated at night when there are limited 
personnel available to monitor for potential aggressive interactions. The ability to observe each animal's 
individual daily physical signs is essential to many research programs and overall clinical care. Behavior 
Management Services staff members view every animal in the colony during morning health rounds and 
ensure they receive daily enrichment items targeting their specific behavior aberration. All indoor animals 
are also assessed monthly to identify any abnormal behaviors; these animals receive a detailed behavioral 
assessment monthly to monitor their status and progress. 

Specific Animal 
~ocation 

Surveillance. The majority of animals at the CNPRC are from the production colon
.._ 

____ _.outdoor 
field corrals. Animals brought into the CNPRC from off-site facilities complete a 90-day quarantine at the 
CNPRC Quarantine Facility. During this time, animals undergo a complete physical examination with 
complete blood counts, blood and fecal parasitology, and rectal culture. Five tuberculin tests are 
completed, and animals are screened for simian retroviruses including Type D simian retrovirus (SRV), 
Simian Immunodeficiency Virus (SIV), and simian T-cell leukemia virus (STLV). Animals of foreign origin 
are treated for malaria and intestinal parasites. Animals with positive tuberculosis tests and SRV assays, or 
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demonstrating signs of clinical illness, are humanely euthanized and a complete necropsy performed. 

Feeding. The animals are fed commercial monkey chow twice daily. Monkey Chow is pre-analyzed for 
content. The analysis of each lot of feed is reviewed by CNPRC Quality Assurance and a Senior 
Veterinarian. Animals are supplemented with fruit or vegetables twice weekly. Water is provided by 
automatic lixits, which are checked daily for proper operation. Portable caging with detachable waterlines is 
checked daily. The CNPRC potable water supply is obtained from wells operated by UC Davis. All UC 
Davis wells are monitored by the Office of Environmental Health and Safety quarterly. The water is tested 
for chloroforms, a variety of chemical markers including heavy metals and a variety of toxic minerals, 
pesticides, and chemical contaminants. Additionally, the CNPRC tests for general mineral, organic, and 
inorganic contamination annually. 

Sanitation. Indoor cages are hosed daily with a quaternary ammonium detergent/disinfectant and are 
sanitized every 2 weeks in a mechanical cage-washer. A microbiological monitoring program is in place to 
ensure efficacy of sanitation practices. Each animal area is monitored twice per year. Microbiological 
monitoring results are reviewed and signed off by each area supervisor, a Senior Veterinarian, and the 
Assistant Director for Colony Management and Research Services. Monitoring of caging pH during cage 
washing is included in the cage sanitation surveillance program. In addition, water lines in both the indoor 
and outdoor colony are monitored with microbiological testing on a rotational basis in conjunction with cage 
change activities. 

Record Keeping. Record keeping includes a written individual animal record and entry of specific 
information into a computerized Vitals database (see Information Technology Services). Maintenance of 
the animal colony database, including information on project history, reproductive history, clinical data, viral 
status, as well as genealogical data is included. Also included are the current location of the animals, 
weight history, date of last tuberculosis test, and the date of the last serum banking. These data are 
available to aid in project design and animal selection by investigators. This database has also been critical 
to several retrospective studies involving prenatal mortality, transmission of retroviral agents in colony 
management, effects of housing changes on health, and risk factors for spontaneous diseases such as 
endometriosis. Management of this informational database represents a valuable resource to the entire 
biomedical research community. Historical animal-related data are maintained on a yearly basis to reflect 
the production statistics of the colonies including: conception rates, live birth rates, pregnancy loss, and 
infant mortality. 

Animal Health Program. A health check is performed each morning by the colony management staff. Each 
animal has a location and animal identification barcode that is scanned, and an animal technician records 
physical signs listed on a menu using a portable barcode reader. After completion of the health check, the 
information is downloaded onto the main computer, and a morning health report is generated directly to the 
veterinary staff. Veterinarians or Animal Health Technicians perform a visual examination of each animal 
on health report. Results of the health check and assessment by the veterinary clinician are then recorded 
in the animal's record. For animals on study, a report is generated to the investigator on a daily basis by 
electronic mail. Animals in the outdoor colony are also checked twice each day, once in the morning and 
afternoon. Identification of animals in the field corrals is performed by individual dye mark. Technicians 
check each cage closely for animals potentially requiring medical attention. The afternoon health check 
was added to the outdoor colony in 2012, and increased health surveillance is particularly important during 
the birth season. 

Centralized Research Support. The various services represented in Primate Services work synergistically 
to provide high quality, technical research support to all investigators utilizing the CNPRC, as needed, 
whether located locally or at a distant site. Staff veterinarians also provide extensive clinical support to 
animals on long-term research protocols (see Primate Medicine Services). 

Staff Training. The program emphasizes occupational safety, as well as increasing demands for technical 
expertise in the care and research support of nonhuman primates. Training is viewed not only as the initial 
step at hire, but as an ongoing process through in-house classes and support to attend relevant training 
programs, meetings, and conferences. A spectrum of training opportunities is available specific to the 
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CNPRC and to meet campus-wide training requirements. These include: UC Davis Primate Handling and 
Husbandry Training, Campus Laboratory Animal Care Classes (AAALAC preparation); Injury / Illness 
Prevention Plan; Infection Control Plan; Exposure Control for Blood-borne Pathogens; Medical Waste 
Management; Hazardous Chemical Disposal Management; Campus Back Safety Class; Campus Radiation 
Safety Class; Pesticide and Antimicrobial Safety; Training in Good Laboratory Practices; Supervisor 
Training with Job Skills Worksheet; and position specific training for all levels of husbandry, animal care, 
and technical skills. The training program also includes a series of "Attention to Detail' documents that 
provide very detailed information for each of the training and skill areas the staff is expected to meet 
including information to enhance understanding and the need to adhere to defined guidelines for critical 
procedures. 

Standard Operating Procedures (SOPs). Primate Services has an extensive collection of 185 SOPs that 
provide detail on all operational procedures including: husbandry, animal health checks, preventive health, 
calibration of equipment, and a full array of medical and experimental procedures. SOPs are reviewed 
annually by all staff and undergo full review and revision every three years. SOPs are available in an 
electronic format online on the CNPRC internal website. All SOPs are reviewed and approved by the UC 
Davis IACUC, and SOPs by number can be noted in IACUC protocol submissions. 

4. Provisions to Minimize Discomfort, Pain, and Injury. Discomfort is minimized with appropriate sedation,
analgesics, and handling techniques. All possible anesthetics and analgesics are included and
administered under the direction of a CNPRC veterinarian. Animals are sedated with ketamine
hydrochloride (5-30 mg/kg intramuscular [IM]), telazol (5-8 mg/kg IM), or ketamine with dexmedetomidine
(0.015-0.075 mg/kg IM; with reversal atipamezole at a comparable dose) routinely to minimize discomfort
during experimental procedures. For surgical procedures, animals are intubated and maintained under
isoflurane (to effect), with post-operative monitoring for 2-3 days and administration of oxymorphone (0.15
mg/kg) or buprenorphine (0.01 -0.03 mg/kg) for 3 days per veterinary discretion. Animals are monitored by
the veterinary staff for alertness and activity post-anesthesia, including daily assessment for appetite,
hydration, and stool quality. Sutures and condition (e.g., appetite, hydration) are assessed daily for 7 days
post-operatively, discomfort is assessed and scored 3 days post-operatively. Antibiotics and other related
pharmacologic agents are administered under the supervision of a CNPRC veterinarian according to the
CNPRC formulary. The CNPRC maintains a full veterinary staff (Senior Veterinarians, Veterinary
Residents, Animal Health Technicians, Veterinary Pathologists, Pathology Technicians) (see all sections of
Primate Services). Veterinarians are on call 24 hours a day, seven days a week. The CNPRC maintains an
animal hospital, surgery and radiology suites, infectious and noninfectious nonhuman primate nurseries, an
infectious isolation unit, and anatomic and clinical pathology services. UC Davis complies with NIH policy
on animal welfare, the Animal Welfare Act, and all other applicable federal, state, and local laws.

5. Methods of Euthanasia. Animals are euthanized by an overdose of pentobarbital (�120 mg/kg
intravenously) consistent with the recommendations of the American Veterinary Medical Association
(AVMA) Guidelines on Euthanasia. All methods include well-established CNPRC SOPs as noted above,
which are approved by the UC Davis IACUC.
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PRIMATE SERVICES: ANATOMIC AND CLINICAL PATHOLOGY SERVICES 

Enhanced viral replication and 
.__ ___ ����-��-------�����---��-��----.-1 

mo innate immune responses in in ant airway epIt e Ium o owing H1 N1 infection. J Viral 2014 
ub ahead of rint . 

Excluded by Requester ranscnptIon pro I ing revea s potentIa mec anisms o ys IosIs in t e ora micro Iome o 
r esus macaques with chronic untreated SIV infection. PLoS One 8:e80863, 2013. PMCID: PMC3843670 

�---� 

vI ence or an ncrease ns o ransmIssIon o sImIan mmuno e IcIency virus an ma ana in r esus 
aque coinfection model. J Viral 85:11655-11663, 2011. PMCID: PMC3209294 
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ANIMAL RESOURCES: ANATOMIC AND CLINICAL PATHOLOGY SERVICES 

LETTERS OF SUPPORT 

Letters of support from the individuals named below are provided on the pages that follow. 

eluded by 
equester 

1
.........,� ___ ....,.......

DVM, PhD, Diplomate ACVIM (Cardiology), Assistant Professor, Department of
edic1ne and pidemiology; Chief of Service: Cardiology, School of Veterinary Medicine, University 

of California, Davis 
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UNIVERSITY OF CALIFORNIA, DA VIS 

BERKELEY • DAVIS • IRVINE • LOS ANGELES • MERCED • RIVERSIDE • SAN DIEGO • SAN FRANCISCO SANTA BARBARA • SANTA CRUZ 

SCHOOL OF VETERINARY MEDICINE 

DEPARTMENT OF MEDICINE & EPIDEMIOLOGY 

UNIVERSITY OF CALlFORNIA 

ONE SHIELDS A VENUE 

DAVIS. CALIFORNIA 95616-8734 

(530) 752-1363 

FAX (530) 752-0414 

July 11, 2014 

�
eluded by Requester 

I .... L ______ __.DVM DACLAM
Associate Director Primate Services 
California National Primate Research Center 
University of California Davis 
Davis California 

L
cluded by Requester 

Dear 

I am writing to let you know of my strong interest in the cases of spontaneous left ventricular 
hypertrophy (L VH) and sudden cardiac deaths that you have observed in the rhesus macaque colony at 
the California National Primate Research Center (CNPRC). The data that Primate Services has 
collected on the pedigree of affected individuals as well as the pathology findings indicate that this may 
be a potential model of L VH in humans. I look forward to working with your clinical veterinarians to 
develop cardiac evaluation algorithms to evaluate family members of affected animals. As a veterinary 
cardiac geneticist I hope to help fully describe this model from a cardiovascular physiology and 
molecular genetics approach. This will hopefully help us develop diagnostic criteria to identify animals 
at risk for L VH and spontaneous cardiac arrest. I should mention that if we observe alterations to the 
QT segment, this would be particularly exciting since this is a major feature of sudden cardiac deaths in 
human populations, an area where large animal models are non-existent. 

Thanks again for the opportunity to work with the CNPRC and I look forward to collaborating with the 
veterinarians in Primate Services. 

r
ersonal Info 

I Please contact me at
._ ______________ _.

Fith any questions.

Sincerely, 
Excluded by Requester 

Excluded by Requester 
DVM, PhD, Diplomate ACVIM (Cardiology) 

IE"'"'"" by Req"""' 

School of Veterinary Medicine, 

Department of Medicine and Epidemiology, 

University of California, 

2108 Tupper Hall, 258 CCAH 

Davis, CA, 95616. 

rersonal Info I 
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PRIMATE SERVICES: ANATOMIC AND CLINICAL PATHOLOGY SERVICES 

RESOURCE SHARING PLAN 

A detailed Resource Sharing Plan is included in the Overall component of this application. 
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APPLICATION FOR FEDERAL ASSISTANCE 

SF 424 (R&R) 

5. APPLICANT INFORMATION

Legal Name*: 

Department: 

Division: 

Street1 *: 

Street2: 

City•: 

County: 

State*: 

Province: 

Country*: 

ZIP/ Postal Code*: 

Regents of the University of California 

Sponsored Programs 

Office of Research 

1850 Research Park Drive 

Suite 300 

Davis 

CA: California 

USA: UNITED ST A TES 

956186153 

Person to be contacted on matters involving this application 

Prefix: First Name•: Middle Name: 

Ms. Alyssa 

Position/Title: 

Street1 •: 

Street2: 

City*: 

County: 

State•: 

Province: 

Country*: 

ZIP/ Postal Code*: 

Contracts and Grants Analyst 

1850 Research Park Drive 

Suite 300 

Davis 

CA: California 

USA: UNITED STATES 

956186[53 

Phone Number*: 530-754-7827 Fax Number: 530-754-7879 

7. TYPE OF APPLICANT*

Other (Specify): 

0MB Number: 4040-0001 

Expiration Date: 06/30/2016 

Organizational DUNS*: 04 71200840000 

Last Name*: Suffix: 

Bunn 

Email: aabunn@ucdavis.edu 

H: Public/State Controlled Institution of Higher Education 

Small Business Organization Type 0 Women Owned 0 Socially and Economically Disadvantaged 

11. DESCRIPTIVE TITLE OF APPLICANT'S PROJECT*
Behavior Management Services

12. PROPOSED PROJECT

Start Date·

05/01/2015

Tracking Number: GRANT117037 42 

Ending Date• 

04/30/2020 

Funding Opportunity Number: PAR-14-226 . Received Date: 07/15/2014 
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0MB Number: 4040·0010 

Expiration Date: 06/3012016 

Project/Performance Site Location(s) 

Project/Performance Site Primary Location 

Organization Name: 

Duns Number: 

Street1 •: 

Street2: 

City*: 

County: 

State*: 

Province: 

Country*: 

Zip / Postal Code*: 

University of California Davis 

0471200840000 

One Shields Ave 

Davis 

CA: California 

USA: UNITED STATES 

956165270 

Project/Performance Site Congressional District*: 

File Name 

Additional Location(s) 

Tracking Number: GRANT117037 42 

0 I am submitting an application as an individual, and not on behalf of 

a company, state, local or tribal government, academia, or other type of 

organization. 

CA-003 
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RESEARCH & RELATED Other Project Information 

1. Are Human Subjects Involved?* o Yes e No 

1.a. If YES to Human Subjects 

Is the Project Exempt from Federal regulations? 0 Yes 0 No 

If YES, check appropriate exemption number: - 1 - 2 - 3 _4 - 5 - 6

If NO, is the IRB review Pending? o Yes 0 No 

IRB Approval Date: 

Human Subject Assurance Number 

2. Are Vertebrate Animals Used?* • Yes 0 No 

2.a. If YES to Vertebrate Animals 

Is the IACUC review Pending? O Yes 0 No 

IACUC Approval Date: 

Animal Welfare Assurance Number 

3. Is proprietary/privileged information included in the application?* • Yes 0 No 

4.a. Does this project have an actual or potential impact - positive or negative - on the environment?* 0 Yes 

4.b. If yes, please explain:

4.c. If this project has an actual or potential impact on the environment, has an exemption been authorized or an O Yes

environmental assessment (EA) or environmental impact statement (EIS} been performed? 

4.d. If yes, please explain:

5. Is the research performance site designated, or eligible to be designated, as a historic place?* O Yes 

5.a. If yes, please explain:

6. Does this project involve activities outside the United States or partnership with international o Yes

collaborators?*

6.a. If yes, identify countries:

6.b. Optional Explanation:

Filename 

7. Project Summary/Abstract* BMS_Abstract.pdf 

8. Project Narrative*

9. Bibliography & References Cited BMS_BibliographyReferencesCited.pdf

10.Facilities & Other Resources BMS_FacilitiesOtherResources.pdf 

11.Equipment BMS_Equipment.pdf 
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PRIMATE SERVICES: BEHAVIOR MANAGEMENT SERVICES 

ABSTRACT 

The primary goal of Primate Services is to ensure the highest quality animal care and husbandry for the 
California National Primate Research Center (CNPRC) nonhuman primate colonies. Primate Services 
encompasses Colony Management and Research Services, the National Institute on Aging Colony, Primate 
Medicine Services, Anatomic and Clinical Pathology Services, Behavior Management Services, and Genetics 
Management Services. Animal care and research service is provided by a highly trained staff of veterinarians, 
Core Scientists, technicians, and administrators to meet the needs of the animals as well as the investigators 
using the CNPRC resource. Behavior Management Services is a component of the CNPRC Primate Well
being Plan that both monitors the populations and advises the Enrichment Program within Colony 
Management and Research Services for all of the colonies. The purpose of this service is to behaviorally 
monitor and socially manage the outdoor colonies using network-based approaches; systematically monitor the 
indoor colonies of monkeys for behavioral problems; evaluate the efficacy of current and new social and 
environmental enrichment; develop proactive strategies to reduce the development of behavioral problems; 
monitor the discharge of animals from the hospital to outdoor colonies to ensure physical and social safety; 
and lead a cooperative training program that emphasizes the use of positive reinforcement techniques for 
colony management purposes and constructive human-animal interactions. Each of these areas of emphasis is 
designed to proactively prevent both physical and behavioral problems. Thus, the Specific Aims for the 
Behavior Management Services are to: (1) Develop and implement best strategies to characterize behavioral 
phenotypes and provide outstanding research support by promoting social stability of the living lifespan 
laboratories of nonhuman primates unique to the CNPRC, (2) Scientifically assess the efficacy of current and 
new enrichment procedures to develop and maintain behavioral and physiological phenotypes that maximize 
research quality, and (3) Enhance and extend the proactive cooperative training program to utilize cost
effective management procedures. 
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PRIMATE SERVICES: BEHAVIOR MANAGEMENT SERVICES 

FACILITIES AND OTHER RESOURCES 

Laboratories: A wet tissue processing laboratory and an equipment and prep room laboratory totaling 466 sq. 
ft. are available. 

Clinical: Clinical care and related procedures in the CNPRC are conducted in the hospital area containing pre
and post-surgery suites, outpatient, hospital and isolation wards, surgery, and pathology suites. The Clinical 
Pathology Laboratory includes services for hematology, clinical chemistry, bacteriology, parasitology, and 
serology. See Primate Medicine Services and related sections. 

Animal: The CNPRC currently has an animal census of ~5,000 rhesus monkeys, ~12 long-tailed monkeys, 
and ~86 titi monkeys. The vivarium, which is part of the UC Davis AAALAC-accredited program, includes 
indoor animal space including animal rooms, hospitals, surgery suites, nurseries, and infectious animal 
housing. The outdoor animal housing area includes half-acre field corrals and corn cribs as described in other 
sections of the application. Primate Services is centralized and provides animal care, colony management, 
research support, training, occupational safety, and a staff of expert animal handlers. The Clinical Pathology 
Laboratory provides diagnostic support services as noted. The veterinary staff includes on-site veterinarians for 
clinical care (24/7), veterinary pathologists, and animal health technicians, all described in other sections of the 
application. 

Computer: All members of Behavior Management Services have computers and related items to perform the 
tasks required. These include five Dell co 

· · · · 

for data entr and anal sis which includes Proprietary Info

Proprietary Info 

Excluded by 

Office Requester occupies an office at the CNPRC, and the staff share office cubicles. 

Other: The CNPRC provides the optimal environment for studies with nonhuman primates based on the 
facilities, support services, and extensive expertise available as described in this application. 
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PRIMATE SERVICES: BEHAVIOR MANAGEMENT SERVICES 

EQUIPMENT 

Two Kawasaki Mules are available for rapid transit to and from the field corrals. 
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0MB Number: 4040·0001 

Expiration Date: 06/3012016 

RESEARCH & RELATED Senior/Key Person Profile (Expanded) 

I 
Excluded by Requester 

Tracking Number: GRANT117037 42 

PROFILE• Project Director/Principal Investigator 

Page 875 

Funding Opportunity Number: PAR-14-226 . Received Date: 
2014·07-15T19:19:27.000-04:00 

Obtained by Rise for Animals. 
Uploaded to Animal Research Laboratory Overview (ARLO) on 09/19/2020



Contact PD/Pl: Lewin, Harris, A Animal-Resources-005 (705) 0MB Number: 4040-0001 

Expiration Date: 06/30/20t 6 

RESEARCH & RELATED BUDGET - SECTION A & B, BUDGET PERIOD 1 

ORGANIZATIONAL DUNS*: 0471200840000 

Budget Type*: • Project O Subaward/Consortium 

Enter name of Organization: Regents of the University of California 

Start Date*: 05-01-2015 End Date*: 04-30-2016 Budget Period: 1 

A. Senior/Key Person

Prefix First Name• Middle Last Name* Suffix Project Role* Base 

Name Salar ($) 

.. 1: .. 
.JExcluded by Requester I .... .............. _q.°.r.e. .. L.�.��.9.r. ... �=:�u��

1
�al 

Total Funds Requested for all Senior Key Persons in the attached file 

Additional Senior Key Persons: File Name: 

Calendar Academic Summer Requested Fringe Funds Requested($)* 

rii1l'�r r;:�
hs 

..... M;:�
hs 

.... ":�;�·� ... •••����:
)

�o ............................... •.0,2.?B.•0O

Total Senior/Key Person 40,278.00 

B. Other Personnel

Number of Project Role*

Personnel*

Calendar Months Academic Months Summer Months Requested Salary ($)* Fringe Benefits* Funds Requested ($)* 

Post Doctoral Associates 
....................................................................................................... ...................................... ...................................... ...................................... .................................................. .............................................. ..................................................

Graduate Students 
....................................................................................................... .......•.............................. .................................•.... ................•..................... .................................................. .............................................. .................................................. 

............................. Undergraduate.Students ......................... ...................................... ...................................... ...................................... .................................................. .............................................. ................................................. .

Total Number Other Personnel 

RESEARCH & RELATED Budget {A-B} (Funds Requested) 

Tracking Number: GRANT117037 42 

....... -----------. . ..... . . ......... . .. ........... . . . . . . .............. . . .. . . . .............. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .... ... . . . . . . . . . . ........ . . . . . . . . ....... ............ .. EFFORT I 
I 

32,416.00 17,148.00 

Total Other Personnel 

Total Salary, Wages and Fringe Benefits (A+B) 
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. ................. ........ . 

49,564.00 

49,564.00 

89,842.00 
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RESEARCH & RELATED BUDGET - SECTION C, D, & E, BUDGET PERIOD 1 

ORGANIZATIONAL DUNS*: 0471200840000 

Budget Type*: • Project O Subaward/Consortium 

Enter name of Organization: Regents of the University of California 

Start Date*: 05-01-2015 End Date*: 04-30-2016 Budget Period: 1 

C. Equipment Description

List items and dollar amount for each item exceeding $5,000 

Equipment Item Funds Requested($)* 

Total funds requested for all equipment listed in the attached file 0.00 

Additional Equipment: 

D. Travel

File Name: 

Total Equipment 0.00 

1. Domestic Travel Costs ( Incl. Canada, Mexico, and U.S. Possessions)

Funds Requested ($)* 

1,500.00 

0.00 2. Foreign Travel Costs

E. Participant/Trainee Support Costs

1. Tuition/Fees/Health Insurance

2. Stipends

3. Travel

4. Subsistence

5. Other:

O Number of Participants/Trainees 

RESEARCH & RELATED Budget {C·E} (Funds Requested) 

Tracking Number: GRANT11703742 

Total Travel Cost 

Total Participant Trainee Support Costs 
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1,500.00 

Funds Requested ($)* 

0.00 

0.00 

0.00 

0.00 

0.00 
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RESEARCH & RELATED BUDGET- SECTIONS F-K, BUDGET PERIOD 1 

ORGANIZATIONAL DUNS*: 0471200840000 

Budget Type*: • Project O Subaward/Consortium 

Enter name of Organization: Regents of the University of California 

Start Date*: 05-01-2015 End Date*: 04-30-2016 Budget Period: 1 

F. Other Direct Costs Funds Requested($)* 

1. Materials and Supplies 18,000.00 

2. Publication Costs 0.00 

3. Consultant Services 0.00 

4. ADP/Computer Services 0.00 

5. Subawards/Consortium/Contractual Costs 0.00 

6. Equipment or Facility Rental/User Fees 0.00 

7. Alterations and Renovations 0.00 

8. Copying 500.00 

Total Other Direct Costs 18,500.00 

G. Direct Costs Funds Requested ($)* 

H. Indirect Costs

Indirect Cost Type 

1. MTDC Primate Center Rate

Cognizant Federal Agency 

(Agency Name, POC Name, and POC Phone Number) 

I. Total Direct and Indirect Costs

Total Direct Costs (A thru F) 109,842.00 

Indirect Cost Rate (%) Indirect Cost Base ($) Funds Requested ($)* 

22. 7 109,842.00 24,934.00 
----------< 

Total Indirect Costs 24,934.00 

DHHS, ERNEST WILLARD, (415) 437-7820 

Total Direct and Indirect Institutional Costs (G + H) 

Funds Requested ($)* 

134,776.00 

Funds Requested ($)"I 

0.00 

K. Budget Justification* File Name: BMS_BudgetJustification.pdf 

(Only attach one file.) 

RESEARCH & RELATED Budget {F·K} (Funds Requested) 

Tracking Number: GRANT11703742 
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Contact PD/Pl: Lewin, Harris, A Animal-Resources-005 (705) 0MB Number: 4040-0001 

Expiration Date: 06/30/20t 6 

RESEARCH & RELATED BUDGET - SECTION A & B, BUDGET PERIOD 2 

ORGANIZATIONAL DUNS*: 0471200840000 

Budget Type*: • Project O Subaward/Consortium 

Enter name of Organization: Regents of the University of California 

Start Date*: 05-01-2016 End Date*: 04-30-2017 Budget Period: 2 

A. Senior/Key Person

Prefix First Name• Middle Last Name* Suffix Project Role* Base 

Name Salary ($) 

.. 1: .
.
....

.. .JExcluded by Requester
I ................ _q.°.r.e. .. L.�.��.9.r. . �:i��

tio
na

l 
Bas

e 

Calendar Academic Summer Requested Fringe Funds Requested($)* 

Months Months Months Salary ($)* Benefits ($)* 

Total Funds Requested for all Senior Key Persons in the attached file ...._ ____ __, 

IE
FF ORT , ,. q ... o. ............... q ... o. ............ �.�!.9.��.:q,o, ..... , ...... 1, �.�?.�?'.q.o. ............. , ................ . �.?.� ?.?.�. '.q.o.

Additional Senior Key Persons: 

B. Other Personnel

Number of Project Role*

Personnel*

Post Doctoral Associates 

File Name: Total Senior/Key Person 42,583.00 

Calendar Months Academic Months Summer Months Requested Salary ($)* Fringe Benefits* Funds Requested ($)* 

....................................................................................................... ...................................... ...................................... ...................................... .................................................. .............................................. .................................................. 

Graduate Students 
....................................................................................................... .......•.............................. .................................•.... ................•..................... .................................................. .............................................. .................................................. 

............................. Undergraduate.Students ......................... ...................................... ...................................... ...................................... .................................................. .............................................. ................................................. .
Secretarial/Clerical 

·············tec
iiii·i·

cai· Managerl
"'

�
"'"

e
""'
�
1,-ii

.,.

:
-

1�
,.,

�
-y---.......... EFFORT 1 ...................... .............. ...................................... ..................... ................. .......... ......... .................................... ............ .. 

33,713.00 18,649.00 
. ................. ........ . 

52,362.00 

1 Total Number Other t'ersonne1 

RESEARCH & RELATED Budget {A-B} (Funds Requested) 

Tracking Number: GRANT117037 42 

Total Other Personnel 

Total Salary, Wages and Fringe Benefits (A+B) 
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RESEARCH & RELATED BUDGET - SECTION C, D, & E, BUDGET PERIOD 2 

ORGANIZATIONAL DUNS*: 0471200840000 

Budget Type*: • Project O Subaward/Consortium 

Enter name of Organization: Regents of the University of California 

Start Date*: 05-01-2016 End Date*: 04-30-2017 Budget Period: 2 

C. Equipment Description

List items and dollar amount for each item exceeding $5,000 

Equipment Item Funds Requested($)* 

Total funds requested for all equipment listed in the attached file 0.00 

Additional Equipment: 

D. Travel

File Name: 

Total Equipment 0.00 

1. Domestic Travel Costs ( Incl. Canada, Mexico, and U.S. Possessions)

Funds Requested ($)* 

1,545.00 

0.00 2. Foreign Travel Costs

E. Participant/Trainee Support Costs

1. Tuition/Fees/Health Insurance

2. Stipends

3. Travel

4. Subsistence

5. Other:

O Number of Participants/Trainees 

RESEARCH & RELATED Budget {C·E} (Funds Requested) 

Tracking Number: GRANT11703742 

Total Travel Cost 

Total Participant Trainee Support Costs 
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1,545.00 

Funds Requested ($)* 

0.00 

0.00 

0.00 

0.00 

0.00 
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Contact PD/Pl: Lewin, Harris, A Animal-Resources-005 (705) 

RESEARCH & RELATED BUDGET- SECTIONS F-K, BUDGET PERIOD 2 

ORGANIZATIONAL DUNS*: 0471200840000 

Budget Type*: • Project O Subaward/Consortium 

Enter name of Organization: Regents of the University of California 

Start Date*: 05-01-2016 End Date*: 04-30-2017 Budget Period: 2 

F. Other Direct Costs Funds Requested($)* 

1. Materials and Supplies 18,540.00 

2. Publication Costs 0.00 

3. Consultant Services 0.00 

4. ADP/Computer Services 0.00 

5. Subawards/Consortium/Contractual Costs 0.00 

6. Equipment or Facility Rental/User Fees 0.00 

7. Alterations and Renovations 0.00 

8. Copying 515.00 

Total Other Direct Costs 19,055.00 

G. Direct Costs Funds Requested ($)* 

H. Indirect Costs

Indirect Cost Type 

1. MTDC Primate Center Rate

Cognizant Federal Agency 

(Agency Name, POC Name, and POC Phone Number) 

I. Total Direct and Indirect Costs

Total Direct Costs (A thru F) 115,545.00 

Indirect Cost Rate (%) Indirect Cost Base ($) Funds Requested ($)* 

22. 7 115,545.00 26,228.00 
----------< 

Total Indirect Costs 26,228.00 

DHHS, ERNEST WILLARD, (415) 437-7820 

Total Direct and Indirect Institutional Costs (G + H) 

Funds Requested ($)* 

141,773.00 

Funds Requested ($)"I 

0.00 

K. Budget Justification* File Name: BMS_BudgetJustification.pdf 

(Only attach one file.) 

RESEARCH & RELATED Budget {F·K} (Funds Requested) 

Tracking Number: GRANT11703742 
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Contact PD/Pl: Lewin, Harris, A Animal-Resources-005 (705 ) 0MB Number: 4040-0001 

Expiration Date: 06/30/20t 6 

RESEARCH & RELATED BUDGET - SECTION A & B, BUDGET PERIOD 3 

ORGANIZATIONAL DUNS*: 0471200840000 

Budget Type*: • Project O Subaward/Consortium 
Enter name of Organization: Regents of the University of California 

A. Senior/Key Person

Prefix First Name• Middle 

Start Date*: 05-01-2017 

Last Name* Suffix Project Role* 

End Date*: 04-30-2018 Budget Period: 3 

Base Calendar Academic Summer Requested Fringe Funds Requested($)* 

1. 

_--"'s
a;;;
al

""
a

""'
r ......_....._Months Months Months Salary ($)* Benefits ($)* 

..,

E

x,.....

cl 

... 

ud

_

e

... d ... 
b

_
y
_
R

_
e
_q.,..

ue
_s.,.
te 
... r_.....,_..,.........,_ ..... e_rs_o_n_s-.-,n�th·�·�it�·�h��·�i"i�·L,�.��.�r. ... �:��

u

���� 1
EFFORT 

, 
... q:.O. ............... q:.0. ............ �.1.!.1.��.:q.O, ............ 1.�.�?.0.�'.q.O. ............................... ���?.�!_'.q.O, 

Additional Senior Key Persons: File Name: Total Senior/Key Person 44,747.00 

B. Other Personnel

Number of Project Role*

Personnel*

Calendar Months Academic Months Summer Months Requested Salary ($)* Fringe Benefits* Funds Requested ($)* 

Post Doctoral Associates 
....................................................................................................... ...................................... ...................................... ...................................... .................................................. .............................................. ..................................................

Graduate Students 
....................................................................................................... .......•.............................. .................................•.... ................•..................... .................................................. .............................................. .................................................. 

............................. Undergraduate.Students ......................... ...................................... ...................................... ...................................... .................................................. ···•··••··•··••··•·••··••··•···•••···•········ •·······•····•···•···•···•········•····•···•··••·· 
Secretarial/Clerical.,,,......,....,......,.... __ _ ······ ····
te

ciiii·
i·cai"ivia

riage�:�1ii:t��y ········· EFFORT

Total Number Other Personnel 

RESEARCH & RELATED Budget {A-B} (Funds Requ ested) 

Tracking Number: GRANT117037 42 

I ....................................... ...................................... ..................... ................. .......... ......... .................................... ............. . 
35,061.00 20,026.00 

Total Other Personnel 

Total Salary, Wages and Fringe Benefits (A+B) 
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. ................. ........ . 

55,087.00 

55,087.00 

99,834.00 

Funding Opportu nity Num
b
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Contact PD/Pl: Lewin, Harris, A Animal-Resources-005 (705) 

RESEARCH & RELATED BUDGET - SECTION C, D, & E, BUDGET PERIOD 3 

ORGANIZATIONAL DUNS*: 0471200840000 

Budget Type*: • Project O Subaward/Consortium 

Enter name of Organization: Regents of the University of California 

Start Date*: 05-01-2017 End Date*: 04-30-2018 Budget Period: 3 

C. Equipment Description

List items and dollar amount for each item exceeding $5,000 

Equipment Item Funds Requested($)* 

Total funds requested for all equipment listed in the attached file 0.00 

Additional Equipment: 

D. Travel

File Name: 

Total Equipment 0.00 

1. Domestic Travel Costs ( Incl. Canada, Mexico, and U.S. Possessions)

Funds Requested ($)* 

1,591.00 

0.00 2. Foreign Travel Costs

E. Participant/Trainee Support Costs

1. Tuition/Fees/Health Insurance

2. Stipends

3. Travel

4. Subsistence

5. Other:

O Number of Participants/Trainees 

RESEARCH & RELATED Budget {C·E} (Funds Requested) 

Tracking Number: GRANT11703742 

Total Travel Cost 

Total Participant Trainee Support Costs 
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1,591.00 

Funds Requested ($)* 

0.00 

0.00 

0.00 

0.00 

0.00 

Funding Opportunity Number: PAR-14-226. Received Date: 
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Contact PD/Pl: Lewin, Harris, A Animal-Resources-005 (705) 

RESEARCH & RELATED BUDGET- SECTIONS F-K, BUDGET PERIOD 3 

ORGANIZATIONAL DUNS*: 0471200840000 

Budget Type*: • Project O Subaward/Consortium 

Enter name of Organization: Regents of the University of California 

Start Date*: 05-01-2017 End Date*: 04-30-2018 Budget Period: 3 

F. Other Direct Costs Funds Requested($)* 

1. Materials and Supplies 19,097.00 

2. Publication Costs 0.00 

3. Consultant Services 0.00 

4. ADP/Computer Services 0.00 

5. Subawards/Consortium/Contractual Costs 0.00 

6. Equipment or Facility Rental/User Fees 0.00 

7. Alterations and Renovations 0.00 

8. Copying 530.00 

Total Other Direct Costs 19,627.00 

G. Direct Costs Funds Requested ($)* 

H. Indirect Costs

Indirect Cost Type 

1. MTDC Primate Center Rate

Cognizant Federal Agency 

(Agency Name, POC Name, and POC Phone Number) 

I. Total Direct and Indirect Costs

Total Direct Costs (A thru F) 121,052.00 

Indirect Cost Rate (%) Indirect Cost Base ($) Funds Requested ($)* 

22.7 121,052.00 27,479.00 
----------< 

Total Indirect Costs 27,479.00 

DHHS, ERNEST WILLARD, (415) 437-7820 

Total Direct and Indirect Institutional Costs (G + H) 

Funds Requested ($)* 

148,531.00 

Funds Requested ($)"I 

0.00 

K. Budget Justification* File Name: BMS_BudgetJustification.pdf 

(Only attach one file.) 

RESEARCH & RELATED Budget {F·K} (Funds Requested) 

Tracking Number: GRANT11703742 
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Contact PD/P l: Lewin, Harris, A Anima l-Resources-005 (705) 0MB Number: 4040·0001 

Expiration Date: 06/30/20t 6 

RESEARCH & RELATED BUDGET - SECTION A & B, BUDGET PERIOD 4 

ORGANIZATIONAL DUNS*: 0471200840000 
Budget Type*: • Project O Subaward/Consortium
Enter name of Organization: Regents of the University of California 

A. Senior/Key Person
Prefix First Name• Middle 

Name 

Start Date*: 05-01-2018 

Last Name* Suffix Project Role* 

End Date*: 04-30-2019 Budget Period: 4 

Base Calendar Academic Summer Requested Fringe Funds Requested($)* 
Salar ($) Months Months Months Salary ($)* Benefits ($)* 

+�t
�

·
j-J:::

d

:::::::;::: a
ll Senior Key Persons in 

!
th

·
�

·
�it

�
·
�h��

·
�i"i�

·L,�.��.�r. ... ""�-:
""'

!�
.,..

tu
""'

ia-
o

ln ... a�
.,.

l 
...... ....,_t

FFORT 
, .. q:.O. ............... q:.0. ............ �.?!.3.��.:q.O, . . . . . . . . . . . . 

1.���.?.q'.q.O. ............................... �.?.��.?.�.'.q.O, 

Additional Senior Key Persons: 

B. Other Personnel
Number of Project Role*
Personnel*

Post Doctoral Associates 

File Name: Total Senior/Key Person 46,959.00 

Calendar Months Academic Months Summer Months Requested Salary ($)* Fringe Benefits* Funds Requested ($)* 

....................................................................................................... ...................................... ...................................... ...................................... .................................................. .............................................. ..................................................

Graduate Students 
....................................................................................................... .......•.............................. .................................•.... ................•..................... .................................................. .............................................. .................................................. 

............................. Undergraduate.Students ......................... ...................................... ...................................... ...................................... .................................................. .............................................. •·······•····•···••··•···•········•····•···•··••·· 

1 Total Number Other Personnel Total Other Personnel 57,911.00 

Total Salary, Wages and Fringe Benefits (A+B) 104,870.00 
RESEARCH & RELATED Budget {A·B} (Funds Requested) 
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Contact PD/Pl: Lewin, Harris, A Animal-Resources-005 (705) 

RESEARCH & RELATED BUDGET - SECTION C, D, & E, BUDGET PERIOD 4 

ORGANIZATIONAL DUNS*: 0471200840000 

Budget Type*: • Project O Subaward/Consortium 

Enter name of Organization: Regents of the University of California 

Start Date*: 05-01-2018 End Date*: 04-30-2019 Budget Period: 4 

C. Equipment Description

List items and dollar amount for each item exceeding $5,000 

Equipment Item Funds Requested($)* 

Total funds requested for all equipment listed in the attached file 0.00 

Additional Equipment: 

D. Travel

File Name: 

Total Equipment 0.00 

1. Domestic Travel Costs ( Incl. Canada, Mexico, and U.S. Possessions)

Funds Requested ($)* 

1,639.00 

0.00 2. Foreign Travel Costs

E. Participant/Trainee Support Costs

1. Tuition/Fees/Health Insurance

2. Stipends

3. Travel

4. Subsistence

5. Other:

O Number of Participants/Trainees 

RESEARCH & RELATED Budget {C·E} (Funds Requested) 

Tracking Number: GRANT11703742 

Total Travel Cost 

Total Participant Trainee Support Costs 
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1,639.00 

Funds Requested ($)* 

0.00 

0.00 

0.00 

0.00 

0.00 

Funding Opportunity Number: PAR-14-226. Received Date: 
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Contact PD/Pl: Lewin, Harris, A Animal-Resources-005 (705) 

RESEARCH & RELATED BUDGET- SECTIONS F-K, BUDGET PERIOD 4 

ORGANIZATIONAL DUNS*: 0471200840000 

Budget Type*: • Project O Subaward/Consortium 

Enter name of Organization: Regents of the University of California 

Start Date*: 05-01-2018 End Date*: 04-30-2019 Budget Period: 4 

F. Other Direct Costs Funds Requested($)* 

1. Materials and Supplies 19,669.00 

2. Publication Costs 0.00 

3. Consultant Services 0.00 

4. ADP/Computer Services 0.00 

5. Subawards/Consortium/Contractual Costs 0.00 

6. Equipment or Facility Rental/User Fees 0.00 

7. Alterations and Renovations 0.00 

8. Copying 546.00 

Total Other Direct Costs 20,215.00 

G. Direct Costs Funds Requested ($)* 

H. Indirect Costs

Indirect Cost Type 

1. MTDC Primate Center Rate

Cognizant Federal Agency 

(Agency Name, POC Name, and POC Phone Number) 

I. Total Direct and Indirect Costs

Total Direct Costs (A thru F) 126,724.00 

Indirect Cost Rate (%) Indirect Cost Base ($) Funds Requested ($)* 

22. 7 126,724.00 28,766.00 
----------< 

Total Indirect Costs 28,766.00 

DHHS, ERNEST WILLARD, (415) 437-7820 

Total Direct and Indirect Institutional Costs (G + H) 

Funds Requested ($)* 

155,490.00 

Funds Requested ($)"I 

0.00 

K. Budget Justification* File Name: BMS_BudgetJustification.pdf 

(Only attach one file.) 

RESEARCH & RELATED Budget {F·K} (Funds Requested) 

Tracking Number: GRANT11703742 
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Contact PD/Pl: Lewin, Harris, A An imal -Resources-005 (705) 

RESEARCH & RELATED BUDGET - SECTION A & B, BUDGET PERIOD 5 

ORGANIZATIONAL DUNS*: 0471200840000

Budget Type*: • Project O Subaward/Consortium

Enter name of Organization: Regents of the University of California

Start Date*: 05-01-2019 End Date*: 04-30-2020 Budget Period: 5 

0MB Number: 4040-0001 

Expiration Date: 06/30/20t 6 

A. Senior/Key Person
Prefix First Name• Middle Last Name* Suffix Project Role* Base Calendar Academic Summer Requested Fringe Funds Requested($)* 

Name Salary ($) Months Months Months Salary ($)* Benefits ($)*

.. 1················I
Excluded by Requester I ... ln- s-ti-tu-ti-on- a"""1-Ba .... s'""'e----.

l

EFFORT 

I Total Fu.nds Requested for all Senior Key Persons in the �t.�·�h��·�i'i�.L.�.��.�r. Salary
.q:.O. ............... q:.O. ......... .. �.�!.6.�?.:q.o. . . . . . . . . . . . . 1.?.�?.�.�:q.o. ............................... �.���.O.�.:q.o. 

Additional Senior Key Persons: 

B. Other Personnel
Number of Project Role*
Personnel*

Post Doctoral Associates 

File Name: Total Senior/Key Person 49,304.00 

Calendar Months Academic Months Summer Months Requested Salary ($)* Fringe Benefits* Funds Requested ($)*

....................................................................................................... ...................................... ...................................... ...................................... .................................................. .............................................. ..................................................

Graduate Students 
....................................................................................................... .......•.............................. .................................•.... ................•..................... .................................................. .............................................. .................................................. 

............................. Undergraduate.Students ......................... ...................................... ...................................... ...................................... .................................................. ···•··••··•··••··•·••··••··•···•••···•········ •·······•····•···•···•···•········•····•···•··••·· 
Secretarial/Clerica'ir,,,-...,....,......,..,....--... ............. feciiii·i·cai· Manag�l��

1
ii:t��

y 1 
......... ·· ·!EFFORT I ... ...................................... ...................................... ..................... ....... ji:922:00 ......... ................ 

2
·
2:9i.i"1

·
:oo ............ ..

Total Number Other Personnel I Total Other Personnel 

Total Salary, Wages and Fringe Benefits (A+B) 
RESEARCH & RELATED B udget {A-B} (Funds Requested) 
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. ................. ........ . 

60,903.00 

60,903.00 

110,207.00 
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Contact PD/Pl: Lewin, Harris, A Animal-Resources-005 (705) 

RESEARCH & RELATED BUDGET - SECTION C, D, & E, BUDGET PERIOD 5 

ORGANIZATIONAL DUNS*: 0471200840000 

Budget Type*: • Project O Subaward/Consortium 

Enter name of Organization: Regents of the University of California 

Start Date*: 05-01-2019 End Date*: 04-30-2020 Budget Period: 5 

C. Equipment Description

List items and dollar amount for each item exceeding $5,000 

Equipment Item Funds Requested($)* 

Total funds requested for all equipment listed in the attached file 0.00 

Additional Equipment: 

D. Travel

File Name: 

Total Equipment 0.00 

1. Domestic Travel Costs ( Incl. Canada, Mexico, and U.S. Possessions)

Funds Requested ($)* 

1,688.00 

0.00 2. Foreign Travel Costs

E. Participant/Trainee Support Costs

1. Tuition/Fees/Health Insurance

2. Stipends

3. Travel

4. Subsistence

5. Other:

O Number of Participants/Trainees 

RESEARCH & RELATED Budget {C·E} (Funds Requested) 

Tracking Number: GRANT11703742 

Total Travel Cost 

Total Participant Trainee Support Costs 
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1,688.00 

Funds Requested ($)* 

0.00 

0.00 

0.00 

0.00 

0.00 

Funding Opportunity Number: PAR-14-226. Received Date: 
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Contact PD/Pl: Lewin, Harris, A Animal-Resources-005 (705) 

RESEARCH & RELATED BUDGET- SECTIONS F-K, BUDGET PERIOD 5 

ORGANIZATIONAL DUNS*: 0471200840000 

Budget Type*: • Project O Subaward/Consortium 

Enter name of Organization: Regents of the University of California 

Start Date*: 05-01-2019 End Date*: 04-30-2020 Budget Period: 5 

F. Other Direct Costs Funds Requested($)* 

1. Materials and Supplies 20,259.00 

2. Publication Costs 0.00 

3. Consultant Services 0.00 

4. ADP/Computer Services 0.00 

5. Subawards/Consortium/Contractual Costs 0.00 

6. Equipment or Facility Rental/User Fees 0.00 

7. Alterations and Renovations 0.00 

8. Copying 562.00 

Total Other Direct Costs 20,821.00 

G. Direct Costs Funds Requested ($)* 

H. Indirect Costs

Indirect Cost Type 

1. MTDC Primate Center Rate

Cognizant Federal Agency 

(Agency Name, POC Name, and POC Phone Number) 

I. Total Direct and Indirect Costs

Total Direct Costs (A thru F) 132,716.00 

Indirect Cost Rate (%) Indirect Cost Base ($) Funds Requested ($)* 

22.7 132,716.00 30,127.00 
----------< 

Total Indirect Costs 30,127.00 

DHHS, ERNEST WILLARD, (415) 437-7820 

Total Direct and Indirect Institutional Costs (G + H) 

Funds Requested ($)* 

162,843.00 

Funds Requested ($)"I 

0.00 

K. Budget Justification* File Name: BMS_BudgetJustification.pdf 

(Only attach one file.) 

RESEARCH & RELATED Budget {F·K} (Funds Requested) 

Tracking Number: GRANT11703742 
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Contact PD/Pl: Lewin, Harris, A Animal-Resources-005 (705) 

PRIMATE SERVICES: BEHAVIOR MANAGEMENT SERVICES 

BUDGET JUSTIFICATION 

PERSONNEL 
The personnel table provides an overview of the percent full time equivalent (FTE) devoted to CNPRC base 
grant functions and the funding source. Totals with an asterisk (*) represent those individuals whose effort is 
split among more than one component of the CNPRC. 

Percent (%) FTE devoted to CNPRC base 
functions by source 

Personnel Role P51 I Program Income I Other I Total 
Excluded by Requester Core Scientist % Effort 

Manager 

Technician 

Technician 

Technician 

Technician 

Individuals shown in italics are not supported by the P51 base rant; their sa1ary suppon 1s prov1aea oy nogram mcome g 

Excluded by Requester EFFORT % Effort 
PhD, Core Scientist 

__
_

__ ...,... 
months Excluded by Requester Professor, 

,___"T'T,..,,.,...,..,,...,.,....,...,...........,.,.,...,u""- tion Health and Reproduction, c oo of Veterinary Medi 1 , 1 ntist in the 
Brain, Mind, and Behavior Research Unit.jExcluded by !provides the oversight of current services,
development of new services for enrichment assessmenVimplementation, and behavioral characterization and 
monitoring of the colonies. She provides expertise to CNPRC management and investigators on behavioral 
characterization of primate subjects and general colony animals . 

.,,,......,....,......,..,-----, 

.... _______ __._ PhD, Manager .... _____ r,onths RequeSter versees the scientific evaluation 
!Excluded by Requester I jEFFORT I 

i::::J 
hclcded '>

of current behavioral mana ement ractices and deve w prac ices rough program specific projects 
under the guidance o Excluded by he also utilizes sophisticated anal tical methods to assess and enhance 
current enrichment an monitoring processes. In addition ................................... preparesJindingsJot presentcltMltldet by

profession · mits results for publication in pro ess1ona Journals. Reque5ter 
Excluded by 

T h . . Requester 
b h 

. I . . 
f h I . I f h d , ec meta .__.-----,----,--,.10versees e av,ora momtonng o t e co ony, soc,a management o t e out oor

enclosures, human-animal interactions with a focus on behavioral issues, and the cooperative training 
Exclud�raml I is the lead social manager of th� Vield corrals,whichincludes5'?fa�I Reque Monitoring data collect1on of hospital discharges, development and maintenance of hierarchies, ove,W&�ioo 

animal selection to minimize social disruption and maintain stability, and direct supervision of staff conducting 
social monitoring of the colony. She is also responsible for responding when social issues arise and directing 
relocation of identified animals to minimize trauma and social disruption, and for a/locating animal resources for 
new cage formations, male introductions, cage disbandment, and overseeing intensified observations during 
the formation time period to ensure animal safety. 

Excluded by

Requester supports Behavior Management projects under the supervision o 
-....... -------I...M4��t-,,-----.-' assists with project design, communicating and coordinating with husbandry staff, sc e u mg a a

collection times, drafting protocols and ethograms, developing and testing data collection forms on handheld 
devices, project data collection and upload, database management, and data manipulatio Excluded by Requester 
conducts database management and data manipulation for both colony behavioral m 
behavioral management project data. 

Excluded by Specific Animal 
Technician Requester oversees the behavioral management of the '2:.40 Location social groups. The 
tasks related to this function include coordinating and conducting behavior. in order to assess 
social interactions and abnormal behavior, recording and maintaining computerized records of these 
behavioral observations in order to synthesize sociometric reports, monitoring animals returning to their social 
group, and makin strategic decisions about animal removal in order to ensure continued social stability of 
groups Excluded by ·s responsible for strategizing allocation of animals to new group formations, male 
. d Re uester h I d' b d II . II . . h I 

• M' intro u , out co ony cage ,s an ment, as we as soc1a y mon,tonng t ese ,ormat10ns. ,nor 
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Contact PD/Pl: Lewin, Harris, A Animal-Resources-005 (705) 

duties include assisting with data collection on behavioral management projects and with positive 
reinf orcem�L..µ-"'-1.LJ:LL.U.'----, 

Excluded by 
Requester 

Technicia 
.,,...,,...,..,,,.,....,'7'"""e...,,..,......,,-.!

is the Human-Animal Interactions Coordinator and provides behavioral education 
to new an curren s a a out primate behavior and positive human-animal interactions. She also provides 
positive reinforcement training services for colony management purposes and by investigator request (see 
Behavior Research Services Core). She is responsible for responding to specific human-animal interaction 
issues in the colony to minimize aggression and ensure staff safety. She also maintains records on animal 
training in a database to monitor and assess effective training practices. 

FRINGE BENEFITS 
Fringe benefits are calculated at the UC Davis federally negotiated rates, which are applied by title code and 
fiscal year (July through June). 

EQUIPMENT 
None 

TRAVEL 
$1,500 is requested (1 x $1,500) to attend a professional meeting annually. These funds are used to expose 
staff to science-based behavioral management approaches, such as those offered by the M.D. Anderson 
Cancer Center in Bastrup, Texas on enrichment and positive reinforcement training of nonhuman primates. 
These funds may also be used for staff to visit other NPRCs and conferences offered by the American Society 
of Primatologists (ASP), International Primatological Society, or AALAS to allow staff to participate in 
workshops and training that will expose them to research studies on primate behavior, animal management, 
and environmental enrichment for enhancing skill set development. 

SUPPLIES 
$10,000 is requested for enrichment supplies including new enrichment testing supplies, and cooperative 
training supplies. Evaluation of new enrichment devices is conducted annually for potential use on a colony
wide basis, which requires testing of a substantial number of animals to accurately assess efficacy. 

$5,000 is requested for data collection supplies, such as handheld and tablet devices, digital voice recorders, 
stopwatches, and binoculars. 

$3,000 is requested for training supplies, such as treat reinforcers, treat dispensers, and training tools (bridges 
and targets) for developing and implementing positive reinforcement training. 

OTHER EXPENSES 
None 

SUBSEQUENT YEARS 
In Years 2 through 5, all non-personnel costs are increased by 3%. Personnel costs are increased based on 
projected salary escalations by title code and the UC Davis federally negotiated fringe benefit rates. 

FACILITIES AND ADMINISTRATIVE COSTS (INDIRECT COSTS) 
Indirect Costs are budgeted in accordance with the UC Davis rate agreement dated August 19, 2013 at 22. 7%, 
which is the negotiated rate for the CNPRC Base Grant. Per the UC Davis' rate agreement, this indirect cost 
rate is applied on a Modified Total Direct Cost basis, which includes all salaries and wages, fringe benefits, 
materials and supplies, services, travel, and the first $25,000 of each subgrant and subcontract. Excluded from 
the modified total direct costs are equipment; capital expenditures; charges for tuition remission; rental costs; 
scholarships and fellowships; as well as the portion of each subgrant and subcontract in excess of $25,000. 
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Contact PD/Pl: Lewin, Harris, A Animal-Resources-005 (705) 

RESEARCH & RELATED BUDGET - Cumulative Budget 

Section A, Senior/Key Person 

Section B, Other Personnel 

Total Number Other Personnel 

Total Salary, Wages and Fringe 
Benefits (A+B) 

Section C, Equipment 

Section D, Travel 

1. Domestic

2. Foreign

Section E, Participant/Trainee Support 
Costs 

1. Tuition/Fees/Health Insurance

2. Stipends

3. Travel

4. Subsistence

5. Other

6. Number of Participants/Trainees

Section F, Other Direct Costs 

1. Materials and Supplies

2. Publication Costs

3. Consultant Services

4. ADP/Computer Services

5. Subawards/Consortium/Contractual
Costs

6. Equipment or Facility Rental/User
Fees

7. Alterations and Renovations

8. Other 1

9. Other 2

10. Other 3

Section G, Direct Costs 
(A thru F) 

Section H, Indirect Costs 

Section I, Total Direct and Indirect 
Costs (G + H) 

Section J, Fee 

Tracking Number: GRANT11703742 

Totals($) 

5 

7,963.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0 

95,565.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

2,653.00 

0.00 

0.00 

223,871.00 

275,827.00 

499,698.00 

0.00 

7,963.00 

0.00 

98,218.00 

605,879.00 

137,534.00 

743,413.00 

0.00 
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Contact PD/Pl: Lewin, Harris, A Animal-Resources-005 (705) 

PHS 398 Cover Page Supplement 

1. Project Director / Principal Investigator (PD/Pl)

Prefix: 

First Name*: 

Middle Name: 

Last Name*: 

Suffix: 

Excluded by 
Requester 

2. Human Subjects

Clinical Trial? 

Agency-Defined Phase Ill Clinical Trial?* 

3. Permission Statement*
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PRIMATE SERVICES: BEHAVIOR MANAGEMENT SERVICES 

SPECIFIC AIMS 

Behavior Management Services monitors the populations and advises the Enrichment Program within Colony 
Management and Research Services. The purpose of this component is to: (1) behaviorally monitor and 
socially manage the outdoor colonies using network-based approaches, (2) systematically monitor the indoor 
colonies of monkeys for behavioral problems, (3) evaluate the efficacy of current and new social and 
environmental enrichment, (4) develop proactive strategies to reduce the development of behavioral problems, 
(5) monitor the discharge of animals from the hospital to outdoor colonies to ensure physical and social safety,
and (6) lead a cooperative training program that emphasizes the use of positive reinforcement techniques for
colony management purposes and constructive human-animal interactions. Each of these areas of emphasis is
designed to proactively prevent both physical and behavioral problems.

Specific Aim 1. Develop and implement best strategies to characterize behavioral phenotypes and 
provide outstanding research support by promoting social stability of the living lifespan laboratories of 
nonhuman primates unique to the CNPRC. 
Plan. Studies conducted at the California National Primate Research Center (CNPRC) have revealed that key 
behavioral phenotypes and critical social processes contribute to the physiological health and stability of large 
matrilineal-based rhesus macaque social groups. The plan is for Behavior Management Services and Colony 
Management and Research Services staff to implement and assess management procedures based upon 
these key phenotypes and processes (e.g., natal male removal, matriline fragmentation reduction, unrelated 
adult male introduction) along with new and more extensive monitoring protocols that focus on behavioral 
characterization and evaluation of the keystone power structure (known as peaceful subordination) in rhesus 
groups. This approach will ensure that social stability and the health and well-being of individuals are 
maximized for all groups in the outdoor colonies. 

Specific Aim 2. Scientifically assess the efficacy of current and new enrichment procedures to develop 
and maintain behavioral and physiological phenotypes that maximize research quality. 
Plan. Ongoing research by the Behavior Management Services team evaluates the efficacy of current and 
potential enrichment items/devices (e.g., produce, foraging devices, coconuts) to enhance animal health and 
well-being in indoor- and outdoor-housed colonies. The plan is to continue to identify the effectiveness of 
current and new devices as well as the evaluation of pairing introduction techniques and pair compatibility 
metrics, such as individual differences in temperament. The goal is to reduce behavioral problems and 
potential veterinary-related costs. 

Specific Aim 3. Enhance and extend the proactive cooperative training program to utilize cost-effective 
management procedures. 
Plan. The Behavior Management Services team has successfully developed a cooperative training program 
based upon internally based experimentation and external literature reviews to educate Primate Services staff 
on the use of positive reinforcement training and constructive human-animal interactions for enhancing primate 
health and well-being. This proactive approach is cost-effective as evident by the infant fostering program, 
which has resulted in significant cost reductions due to the near complete elimination of peer nursery-rearing 
for management purposes. The plan is to extend this approach to other routine management practices, such 
as blood collection, injections, and swabs. Cooperative training is offered in Behavior Management Services 
for animal husbandry and colony management. 
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PRIMATE SERVICES: BEHAVIOR MANAGEMENT SERVICES 

RESEARCH STRATEGY 

INTRODUCTION 
Behavior Management Services staff (Figure Figure 1. Organizational Chart: Behavior Management 
1) monitor the nonhuman primate populations Services

[ IACUC 

I Harris Lewin, Pl 

�Excluded by 
Requester tnterim Director 

j 
� 

Attendlnn Veterinarian l 
Excluded by Requester 

and advise the Enrichment Program within
Colony Management and Research Services
(see Colony Management and Research 
Services section) on new and ongoing 
enrichment items and activities. The purpose 
of this program is to: (1) behaviorally monitor 
and socially manage the outdoor colonies, (2) 
behaviorally monitor the indoor colonies of 
monkeys for behavioral problems, (3) 
evaluate the efficacy of current and new 
social and environmental enrichment, (4) 
develop strategies to reduce behavioral 
problems, (5) monitor the discharge of 
animals from the hospital to outdoor colonies, 
and (6) lead a cooperative training program 
that emphasizes the use of positive 
reinforcement training (PRT) for colony 
management and constructive human-animal 
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Manager 
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interactions. 
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Members of Behavior Management Services are shown in Table 1 and the sources of support in the last year 
of the current funding period (May 1, 2014 to April 30, 2015) and the first year of the proposed funding period 
(May 1, 2015 to April 30, 2016) per the FOA are shown in Table 2. 

Table 1. Behavior ManaQement Services Personnel, Affiliation, and CNPRC Role 
I Personnel UC Davis Campus Affiliation CNPRC Role 

Excluded by Requester Department of Population Health and Reproduction, 
School of Veterinary Medicine 
CNPRC 
CNPRC 
CNPRC 
CNPRC 
CNPRC 

T bl 2 S a e uppo or e avIor rt f B h M anai emen ts ervIces 
May 1, 2014 to April 30, 2015 

P51 Base Grant $105,346 
Program Income from P51 $0 
Other Sources $349,485* 
*R24 funding TOTAL $454,831 

.!reviewers' comments 
Response to Summary Statement 

reviewers' comments 

Research Strategy 

Core Scientist 
Manager 
Behavior Technician 
Behavior Technician 
Behavior Technician 
Behavior Technician 

May 1, 2015 to April 30, 2016 
$109,842 

$0 
$368,105* 
$477,947 

I 
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reviewers' comments 

SIGNIFICANCE 
Progress and Major Accomplishments: Contributions to the CNPRC Mission 
Behavior Management Services is primary to the CNPRC's mission and commitment to the well-being of the 
nonhuman primate colonies. This service provides critical input on enhancing the physical and psychological 
well-being of the animals. The Behavior Management Services team approach is central to developing and 
implementing the most efficient approaches for promoting well-being and thus maximizing the utility of 
nonhuman primates for biomedical research. The nonhuman primate populations at the CNPRC are 
behaviorally and socially characterized. This unique resource is due in large part to the considerable effort of 
Behavior Management Services staff to maintain detailed scientifically based observational records on the 
entire colony, and particularly unique sets of large socially complex matrilineal-based rhesus monkey groups. 
Significant input by behavioral staff using a comprehensive and unique knowledge base is conducted on a 
daily basis. This input ranges from support of investigator-initiated research in the form of animal selections to 
preserve social group stability while identifying behavioral phenotypes for projects, to assisting Colony 
Management and Primate Medicine staff in identifying animals in need of veterinary attention, or monitoring 
returns of previously hospitalized individuals, to providing training and educational services to investigators and 
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animal care staff. Extensive training and experience are stressed as a salient component for Behavior 
Management Services staff to conduct their work, and to provide the experienced oversight central to the 
overall well-being of the animals. Because stable social units are essential for enabling successful breeding 
populations, Behavior Management Services remains a critical CNPRC component that is central to many 
research studies conducted at the CNPRC. Overall, the service provides a proactive and preventive approach 
with the potential for significant cost reduction while maintaining a high quality nonhuman primate colony. 

In the last base grant renewal, six major areas were outlined, each of which have been addressed. The first 
three areas have been combined as noted below due to their close relationship and will be updated together. 
1. Developed an active and adaptive enrichment program that promotes positive well-being for

indoor-housed macaques.
2. Further evaluated efficacy of the current enrichment program emphasizing prevention and early

detection of behavioral problems.
3. Developed and tested new enrichment devices/strategies that require cognitive effort as well as

control over and feedback for the animals.

The Behavior Management Services team has made substantial progress on several 
projects focused on developing an active and adaptive enrichment program for indoor
housed rhesus monkeys. The feasibility and efficacy of several new and established 
enrichment items have been tested including coconuts, various forage board materials, and 
cognitive puzzles. Recommendations have been made to the senior management on the 
types of enrichment to implement based upon these pilot studies. In collaboration with Core 
Scientists and other service functions in Primate Services, further development of the titi 
monkey enrichment program also includes testing and recommendations for implementation 
and enrichment items, such as coconuts, forage board materials, wooden perches, 

mealworm enrichment, and basket feeder devices. As a focus on prevention and early 
detection, Behavior Management Services staff members have evaluated some of the 
significant risk factors associated with self-injurious behavior (SIB) and the role of 
supplemental enrichment in reducing the potential for occurrence. Examples include 
socialization and experiences outdoors. Behavior Management Services staff have also 
conducted studies addressing the role of sophisticated surrogates for improving nursery

Figure 2. 

Nursery infant 
with surrogate 

for self-feeding. 

rearing strategies for experimental nurseries (Figure 2) and strategies for reducing stress in indoor mother
reared infants during the weaning process using desensitization and socialization techniques (Figure 3). The 
management team has also worked with the veterinarians in Primate Medicine Services for endpoint criteria 
for early detection procedures to address SIB cases. Studies on promoting animal behavioral motivation and 
well-being continue to be explored, particularly those addressing the importance of temporal and signaled 
predictability in husbandry practices by reducing behavioral problems (Figure 4), and the importance of 
co nitivel challen in enrichment e .. , solvin uzzles . 
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Figure 3. Proportion of periods in which infants engaged 
in partner affiliation and clinging. Note that surrogate
reared infants exhibited less partner affiliation and clinging 
than control peer-reared infants indicating that surrogates 
provided infants with an effective attachment figure during 
critical eriods of develo ment manuscri t submitted . 

Research Strategy 

Stress/Anticipatory Behaviors Before Husbandry Events 

Figure 4. Predicted rates of stereotypical and anticipatory 
behaviors under unpredictable and temporally predicted 
events of enrichment, feeding and cleaning. Note that 
temporal predictability significantly reduces rates of stress
related behaviors for indoor-housed animals Excluded t 
al., 2013. by 

Requester 
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To further promote well-being through human-animal interactions, the Behavior Management Services staff 
have developed a lecture series and hands-on workshop on behavior and behavioral management for new and 
existing employees who work directly with animals. The staff members regularly update a comprehensive 
manual on Behavior Management Services and Enrichment for staff professional development/outreach and a 
program of cross-training with other Primate Services components to foster communication, knowledge, and 
understanding of behavior-related aspects of colony management. Behavior Management Services staff has 
also established a cooperative animal training service using PRT that includes participation of staff from 
Behavior Management Services and Colony Management and Research Services to enhance animal well
being during routine husbandry practices and upon investigator request through the Behavior Research
Services Core (see Core description). 

4. Continued the development of a program in PRT for management and enrichment purposes.

Behavior Management Services staff has made good progress toward establishing a program that uses PRT. 
Pilot studies have been conducted that addressed four major evaluative aspects for 
developing a program using PRT: (1) evaluated areas in which PRT within a 
cooperative animal training service could be implemented most effectively, (2) 
conducted feasibility studies for training specific types of behaviors using PRT 
including difficulty and duration of training, (3) evaluated animal responses to the use 
of PRT, and (4) evaluated feasibility of training technical crew and other animal care 
and research staff to use PRT methods. Toward this end, studies conducted by 
Behavior Management Services staff on the use of PRT to reduce aggression in 
hyper-aggressive animals have been conducted, as well as studies that evaluated 
how personality might influence the efficacy of using PRT, and assessed the temporal 
feasibility of training basic behaviors such as targeting as a basis for more complex 
husbandry and research procedures. Case studies have been conducted on PRT 
training when Colony Management and Research Services or specific investigators 
have requested these services. Such cases included training for animal moves, 

Figure 5. Use of 

PRT in nursery
housed infant. 

injections, blood sample collection, among others. A highly successful cross-fostering program has also been 
implemented with orphaned infants using PRT techniques, which has substantially reduced the costs 
associated with nursery peer rearing. Finally, a pilot project has been completed on training technical crew and 
other CNPRC staff to learn new techniques necessary to use PRT in husbandry and research procedures 
(Figure 5), which includes both lectures and hands-on training. This pilot project has garnered high grass-roots 
interest in PRT techniques by a diversity of the CNPRC staff. 

5. Developed an adaptive social management program for the outdoor colony enclosures including
design of efficacious group formation and maintenance protocols that promote social stability and
minimize aggression in macaque groups.

Figure 6. Left panel shows 
monkeys in large ½-acre 
enclosures. Right panel shows 
a corn crib with smaller social 
groups of monkeys. 

Excellent progress has been made in 
developing an adaptive social management 
program for outdoor colony enclosures (see 
Figure 6). Based on a series of studies 
conducted by Excluded by research staff 
(#R24-RR02439 · Pl);-lhe.B�Wiat�yManagement Services team is directly addressing the problem of social 

instability in large breeding groups, identifying risk factors such as natal male 
retention, and matriline fragmentation that exacerbate deleterious aggression 
and wounding in rhesus groups. Two webinars and two face-to-face meetings 
with personnel from other NPRCs within the Consortium (see NPRC
Consortium) have been conducted as part of the goal to promote cross

consortium outreach (e.g., behavioral management, colony management, veterinary services) and to discuss 
findings on social instability in these large groups. A major study is also in progress on group formations to 
establish best management practices for successful large-scale group formations in rhesus macaques. Several 
smaller studies conducted by Behavior Management Services staff and interns are in progress on the effect of 
vasectomies on female aggression and breeding behavior, the impact of blunting adult male canines on 
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patterns of aggression, new strategies for introducing unrelated adult males into large social groups, and 
evaluating factors leading to reintroduction success in a group when individuals must be temporarily removed 
for health treatments. 

6. Developed a comprehensive video manual exhibiting macaque normal and abnormal behaviors to
facilitate personnel and student training.

A comprehensive video manual (ethogram) for abnormal behaviors in macaques has been developed, and 
staff continues to work on this manual in order to include normal social behaviors from both the indoor and 
outdoor populations. 

Other accomplishments include the following: 
• Monthly reports to Primate Medicine Services and Colony Management and Research Services staff

on the behavioral status of animals exhibiting alopecia and SIB.
• Quarterly investigator reports to inform on the behavioral status of project animals.
• Update and maintain the CNPRC Primate Well-being Plan and CNPRC "Exemption from Enrichment" form

for the Institutional Animal Care and Use Committee (IACUC).
• Update and maintain the Behavior Management Manual to educate and inform investigators, CNPRC

personnel, NIH, and USDA on the protocols, responsibilities, and services offered by Behavior
Management Services, and to provide background on the natural history and behavior of the species
housed at the CNPRC.

• Develop and update lectures and presentations on primate behavior and primate behavioral management
for animal care staff, research staff, and Core and Affiliate Scientists.

• Serve on the Colony Management Advisory Committee to develop and discuss best management
strategies.

• Participate in the Behavior Management Consortium Working Group to promote data and information
sharing and enhance collaboration and cooperation across NPRCs (see NPRC Consortium).

• Provide undergraduate, graduate, and postdoctoral training opportunities (see Table 3).

a e n ergra T bl 3 U d d uate S d tu ent nterns ay ' to ,pn (M 1 2010 A ·1 30 2014) 
I Undergraduate Years of Participation Current Status 

Excluded by Requester 2 Unknown 
2 Unknown 
2 Employed bylPrivate Source I 
3 Underqraduate LH Davis 
3 Employed bylPrivate Source I 
3 Employed, CNt-'KG Go1ony Manaqement ana Kesearch Services 
1 Unknown 
2 Unknown 
2 Employed, CNPRC Anatomic and Clinical Pathology Services 
2 EmployedJPrivate Source I 
3 Graduate Student withlExcluded by Requester I 
2 Unknown 
3 EmployedJPrivate Source I 

INNOVATION 

Behavior Management Services is highly innovative due to the application of advanced computational methods 
including hierarchical models, model selection, and network-based statistics to understand complex physical 
and behavioral processes that improve health and well-being. The service is committed to using the most 
modern and effective approaches for evaluating social, structural, and foraging enrichment approaches guiding 
enrichment activities for the animals to be provided with high quality management procedures to enhance their 
overall physical and psychological health and well-being. This approach underscores the significant value of 
translational insights brought by studies in nonhuman primates. 
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APPROACH 
Plans for the Next Funding Period 

Specific Aim 1. Develop and implement best strategies to characterize behavioral phenotypes and 
provide outstanding research support by promoting social stability of the living lifespan laboratories of 
nonhuman primates unique to the CNPRC. 

This process will include expanded behavioral characterization of 
outdoor breeding for the development of efficacious group 
formations and male introduction strategies including pre-group 
formation male assessment and selection (Figure 7). Evaluation 
of canine blunting on individual risk for injury and social group 
dynamics, testing the effects of contraception approaches for 
population management of social group dynamics, development 
of best management strategies for health check strategies, and 
feeding protocols will be explored among other projects. Metrics 
will include evaluation of behavioral and physiological changes in 
response to modifications to management approach (e.g., canine 
blunting, contraception, health checks, feeding protocols) such as 
rates of wounding and social relocations, rates of contact 
aggression and chronic physiological stress as measured by hair 
cortisol. 

Figure 7. Successful adult male tenure 
promotes grooming within and among 
matrilines, which in turn enhances social 
stability in large matrilineal-based social 
groups. 

Specific Aim 2. Scientifically assess the efficacy of current and new enrichment procedures to develop 
and maintain behavioral and physiological phenotypes that maximize research quality. 

The plan is to promote evidence-based practices on current and potentially new enrichment devices and 
procedures as well as the evaluation of pairing introduction techniques and pair compatibility metrics using 
network approaches. These include measures of temperament to enhance the overall health and well-being of 
primate colonies. Assessment will include systematic evaluation of pairing introduction practices in leading to 
long-term pair compatibility, the importance of intra-pair affiliation in maintaining long-term pairs and the 
efficacy of greater socialization through small indoor social group housing for enhancing social experience for 
experimental subjects. The results will be used to advise the Enrichment Program in Colony Management and 
Research Services that oversees all enrichment activities for indoor-housed animals and the Behavior 
Management Services that oversees the enrichment activities of the outdoor colony. Other areas of emphasis 
will include the utility of behaviorally relevant sounds/videos for use in the indoor colony. For each of these 
areas, both behavioral and physical/physiological health using standardized ethological approaches as well as 
new customized network approaches will be evaluated in collaboration with Enrichment to assess the efficacy 
of these approaches. 

Specific Aim 3. Enhance and extend the proactive cooperative training program to utilize cost-effective 
management procedures. 
The Behavior Management team will continue to develop the cooperative training program by expanding the 
education program to a broader group of staff members to ensure that personnel are available to perform PRT 
techniques as use is expanded across the CNPRC for colony management and husbandry procedures. This 
will involve a certification program that includes both lectures and a hands-on laboratory component. The 
Behavior Management Services team will also continue to train basic and gateway behaviors (e.g., target, 
body-part present) (Figure 8) to a wide variety of colony animals to provide a firm basis upon which other more 
complex behaviors (e.g., blood collection, present for injections, chair training) can be trained. 
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Figure 8. Female rhesus monkey in corn-crib 
targets to receive treat through PRT. 

The Behavior Management Services team will also continue to 
provide a cooperative training service through the Behavior

Research Services Core on an investigator-requested fee-for
service basis. For continued effort on emphasizing positive 
human-animal interaction, the team will continue to provide 
basic courses in primate behavior and behavioral management 
and plan to develop more advanced courses on primate 
behavior management that includes substantial cross-training 
in these services with staff members from other services at the 
CNPRC. 

Developing a certification course on primate behavior that is analogous to the training certification program 
described in Colony Management and Research Services is also under consideration. Metrics of success will 
include the percentage of students that successful complete the certification programs as well as the degree to 
which PRT techniques become incorporated into daily husbandry routines. Current successes include the 
development of a PRT service for the Behavioral Research Services Core and, most importantly, our 
cooperative training-based infant fostering program, which has successfully eliminated for all practical 
purposes the peer-rearing nursery program for field cage animals at the CNPRC. 
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PRIMATE SERVICES: BEHAVIOR MANAGEMENT SERVICES 

PUBLICATIONS (May 1, 2010 to April 30 2014) 
Excluded by Requester Effects of natal male alliances on aggression and 

power ynamIcs in groups o r esus maca ues. rimatol 73:790-801, 2011. PMCID: PMC3O58123 
Excluded by Requester Detecting instability in animal social networks: 

Genetic fragmentation is associated with social instability in rhesus macaques. PLoS One 6:e16365, 2011. 
PMCID: PMC3O27651 

Excluded by Requester Signaling context modulates social function of silent bared-teeth displays in 
r esus maca acaca mulatta. Am J Primatol 76:111-121, 2014. PMCID: PMC391945 

Excluded by Requester Joint modeling of multiple social networks to elucidate 
primate social dynamics: I. Maximum entropy principle and network-based interactions. PLoS One 
s·e519D3 dai·1Q 1371/i@coal aaoe QQ519Q3 2D13 PMCID: PMC3585323 

!Excluded by Requester I Ranking network of a captive rhesus macaque society: 
a sophisticated corporative kingdom. PLoS One 6:e17817. doi: 1O.1371/journal.pone.OO17817, 2011. 
PMCID· PMC3D5BDDl 

!Excluded by Requester I Risk factors for stereotypy and self-abusive behavior in rhesus 
macaques (Macaca mulatta); animal's history, current environment, and personality. Am J Primatol 75:995-
lDDB 2D l 3 PMCID· PMC39Z3D2D 

!Excluded by Requester !The effects of predictability in daily husbandry routines on captive
rhesus macaques (Macaca mulatta). Appl Anim Behav Sci 143:117-127, 2013. PMCID: PMC3578712 

Excluded by Requester Efficacy of 3 types of foraging 
ennc esus macaques nim Sci 50:888-894, 2011. PMCID: 
PMC3228926 

Excluded by Requester 
an con Ic ynamIcs in r esus macaque 

.---===...J.....1,ol.Ll.!..:..u.��...-ll,L>ol.l.l.....�L....l..l,o�i.l-..1...!J.l.L.lol.l.lJ.l,lu...l.l.l,ol..Ll..l,i;...i.l.l,l,�50, 2011 . PMC ID: PMC3153932 
Human-directed contra-aggression training 

---------........ --........ ----,-.......,.,---...-....,....-....... -......,......,..........,... __ ..... using posItIve rein orcement wit mu tip e trainers for indoor-housed rhesus macaques. Appl 
. . 

Excluded by Requester Early social experience affects behavioral and 
p ysIO ogIca responsiveness o s ress u con I ions in infant rhesus macaques (Macaca mulatta). Am J 
Primatol 73:692-702, 2011. PMCID: PMC310O413 

!Excluded by Requester I Early rearing interacts with temperament and housing to 
influence the nsk for motor stereotypy In rhesus monkeys (Macaca mulatta). Appl Anim Behav Sci 132:81-
89, 2011. PMCID: PMC3O84485 
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PRIMATE SERVICES: BEHAVIOR MANAGEMENT SERVICES 

VERTEBRATE ANIMALS 

The California National Primate Research Center (CNPRC) vivarium is a component of the UC Davis 
Association for Assessment and Accreditation of Laboratory Animal Care International (AAALAC)-accredited 
program. The most recent AAALAC review (2014) of the UC Davis Animal Care Program resulted in Full
Accreditation with no recommendations for improvements, attesting to the high quality standards at UC Davis 
and the CNPRC. At UC Davis, a single Institutional Animal Care and Use Committee (IACUC) oversees all 
animal use in research and teaching in order to ensure that the highest ethical and animal welfare standards 
are met. UC Davis animal facilities are routinely inspected by the UC Davis Attending Veterinarian Excluded by

Excluded by and the IACUC. Requester 
Requester 

1. Proposed Use of Animals. The CNPRC maintains approximately ,....... ............................... .._...., 
regionally, and nationally. The current CNPRC vivarium consists Cf.l�--,.:==Jof�p�r€-njmal ���
The outdoor animal housing area includes Specific Animal ield corrals.__ _ __. omcribs!�2���d�y J 
outdoor space is used primarily to suppor e ong- erm breeding program. The rhesus production iooklli}Y 
provides research subjects (males and females) that span the entire lifespan ranging from newborns to 
juveniles, prime reproductive age adults, to geriatric stages of life. Approximately 1,700 of the 5,000 rhesus 
monkeys at the CNPRC are housed indoors. Animal rooms are maintained within the recommended 
guidelines established by the current edition of the Guide for the Care and Use of Laboratory Animals and 
the Animal Welfare Act. The CNPRC maintains two SPF rhesus colonies totaling 1,730 animals. SPF Level 
1 rhesus monkeys are free of Cercopithecine herpesvirus-1 (Herpes B-virus), SRV, SIV, and STLV. The 
SPF Level 1 colony of ~1,500 animals range in age from newborns to mature adults. These animals are 
housed in designated field corrals, corn cribs, and indoor animal rooms. SPF Level 2 includes pure Indian 
origin rhesus that are free of seven persistent viruses including the four Level 1 viruses plus simian foamy 
virus, rhesus rhadinovirus, and rhesus cytomegalovirus. The CNPRC also supports 12 long-tailed 
macaques for long-term projects funded by other sources. All are housed indoors and according to the 
CNPRC Primate Well-Being Plan comparable to rhesus monkeys. A small colony of titi monkeys (~86) are 
socially housed generally in family groups. 

CNPRC policies provide maximum occupational health and safety including mandatory guidelines for 
safely working with nonhuman primates and their fluids, cells, and tissues. Included are the following 
requirements when entering animal areas: uniforms, scrubs, or buttoned laboratory coats; designated work 
shoes or shoe covers; a facemask; full coverage eye goggles or face shields; and gloves. All work 
conducted in the laboratories is under the required BSL2+ conditions and according to the CNPRC training 
documents and standard operating procedures (SOPs) for the colony and experimental procedures 

2. Justification of Animal Use, Species Choice, and Numbers. The CNPRC provides the optimal
environment in which to conduct studies with monkeys because of the unique facilities and expertise of the
personnel. The use of nonhuman primates is crucial for the study of human health and disease. Nonhuman
primates provide important translational and preclinical models because of reproductive, developmental,
physiologic, and immunologic similarities. The major colony at the CNPRC consists of rhesus macaques as
the species most frequently used in biomedical research and requested by the majority of investigators.
The colony is housed under three different conditions: indoor housing, outdoor group housing in corn cribs,
and half-acre outdoor field corrals. Animal numbers selected for projects are typically determined by a
power analysis as described in individual IACUC-approved protocols. The activities described in this
section are specific to the species, and the number of animals is based on a power analysis when
analyzing new enrichment or related items.

3. Veterinary Care. The CNPR�......_"""'"" ...... _.........,. ........ .........,the direction of the Associate Director for Primate
Services (Chief Veterinarian), Excluded by Requester eterinary support is provided by Veterinarians and
Animal Health Technicians ( s see nmate Medicine Services). Staff clinicians provide routine
surveillance of overall colony health and management practices as part of routine physical examinations.
Animals in the outdoor animal colony are weighed, tuberculin tested, immunized for measles and tetanus
as needed, serum banked as required, and examined routinely by a veterinarian twice annually. Animals
housed outdoors are brought indoors to the hospital for treatment until resolution of the clinical problem
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and then returned to the social group as quickly as possible to maintain social stability. The hospital has an 
approximate average daily census of 100 animals (maximum 200). Animals in the indoor colony are 
weighed bi-monthly, tuberculin tested twice annually, vaccinated for measles as needed, serum banked as 
required, and examined by a Veterinarian generally before assignment to research projects and/or during 
annual evaluations. Indoor-housed animals on morning health report are assessed by a clinician and 
typically treated in their home cages as needed. Approximately 160 animals are on health report daily with 
a daily average of 45 animals requiring follow-up care. In addition to clinical care, the veterinary staff 
members also perform research and veterinary care surgeries (~300 major surgical procedures annually). 
Clinical veterinary staff members also conduct colony-based projects on new anesthetic agents, improved 
vaccines for animal health, and new surgical techniques. Surveillance for tuberculosis is essential for the 
continued health status of the CNPRC colonies. 

Environmental Enrichment. The Environmental Enrichment program is part of the Colony Management and 
Research Services component of Primate Services, is integrated with Behavior Management Services, and 
includes all animals, with emphasis placed on indoor-housed animals on research projects. Indoor cages 
are outfitted with a variety of enrichment options including manipulation mirrors (allowing the animal to view 
adjacent animals), and cage toys. Perches are present in all indoor cages. Low caloric items, such as 
forage, are provided on forage boards located on each cage. Animals also receive fruit or vegetables twice 
weekly. Non-food enrichment is also emphasized. One example of such enrichment is the placement of 
televisions, which provide visual stimulus to colony animals. Socialization can provide substantial benefit to 
the animals and is generally accomplished within the limitations of research protocols and daily 
management practices. Cages have been retrofitted or purchased with sliding partitions to allow pairing. 
The current strategy is to pair animals during the day and separate them at night to facilitate the 
assessment of physical signs each morning. Animals are paired early in the morning when animal care 
staff members begin daily animal care activities, animals are then separated at night when there are limited 
personnel available to monitor for potential aggressive interactions. The ability to observe each animal's 
individual daily physical signs is essential to many research programs and overall clinical care. Behavior 
Management Services staff members view every animal in the colony during morning health rounds and 
ensure they receive daily enrichment items targeting their specific behavior aberration. All indoor animals 
are also assessed monthly to identify any abnormal behaviors; these animals receive a detailed behavioral 
assessment monthly to monitor their status and progress. 

4. Provisions to Minimize Discomfort, Pain, and Injury. The procedures employed in Behavior
Management Services are noninvasive and do not typically incorporate the need for sedation or
analgesics. All possible anesthetics and analgesics are included and administered under the direction of a
CNPRC veterinarian. Animals are sedated with ketamine hydrochloride (5-30 mg/kg intramuscular [IM]),
telazol (5-8 mg/kg IM), or ketamine with dexmedetomidine (0.015-0.075 mg/kg IM; with reversal
atipamezole at a comparable dose) routinely to minimize discomfort during experimental procedures. For
surgical procedures, animals are intubated and maintained under isoflurane (to effect), with post-operative
monitoring for 2-3 days and administration of oxymorphone (0.15 mg/kg) or buprenorphine (0.01 -0.03
mg/kg) for 3 days per veterinary discretion. Animals are monitored by the veterinary staff for alertness and
activity post-anesthesia, including daily assessment for appetite, hydration, and stool quality. Sutures and
condition (e.g., appetite, hydration) are assessed daily for 7 days post-operatively, discomfort is assessed
and scored 3 days post-operatively. Antibiotics and other related pharmacologic agents are administered
under the supervision of a CNPRC veterinarian according to the CNPRC formulary. The CNPRC maintains
a full veterinary staff (Senior Veterinarians, Veterinary Residents, Animal Health Technicians, Veterinary
Pathologists, Pathology Technicians) (see all sections of Primate Services). Veterinarians are on call 24
hours a day, seven days a week. The CNPRC maintains an animal hospital, surgery and radiology suites,
infectious and noninfectious nonhuman primate nurseries, an infectious isolation unit, and anatomic and
clinical pathology services. UC Davis complies with NIH policy on animal welfare, the Animal Welfare Act,
and all other applicable federal, state, and local laws.

5. Methods of Euthanasia. Euthanasia is not an activity conducted in Behavior Management Services.
When required, animals are euthanized by an overdose of pentobarbital (�120 mg/kg intravenously)
consistent with the recommendations of the American Veterinary Medical Association (AVMA) Guidelines
on Euthanasia. All methods include well-established CNPRC SOPs as noted above, which are approved
by the UC Davis IACUC.
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PRIMATE SERVICES: BEHAVIOR MANAGEMENT SERVICES 
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PRIMATE SERVICES: BEHAVIOR MANAGEMENT SERVICES 

RESOURCE SHARING PLAN 

A detailed Resource Sharing Plan is included in the Overall component of this application. 
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APPLICATION FOR FEDERAL ASSISTANCE 

SF 424 (R&R) 

5. APPLICANT INFORMATION

Legal Name*: 

Department: 

Division: 

Street1 *: 

Street2: 

City•: 

County: 

State*: 

Province: 

Country*: 

ZIP/ Postal Code*: 

Regents of the University of California 

Sponsored Programs 

Office of Research 

1850 Research Park Drive 

Suite 300 

Davis 

CA: California 

USA: UNITED ST A TES 

956186153 

Person to be contacted on matters involving this application 

Prefix: First Name*: Middle Name: 

Ms. Alyssa 

Position/Title: 

Street1 *: 

Street2: 

City*: 

County: 

State*: 

Province: 

Country*: 

ZIP/ Postal Code*: 

Contracts and Grants Analyst 

1850 Research Park Drive 

Suite 300 

Davis 

CA: California 

USA: UNITED STATES 

956186[53 

Phone Number*: 530-754-7827 Fax Number: 530-754-7879 

7. TYPE OF APPLICANT*

Other (Specify): 

0MB Number: 4040-0001 

Expiration Date: 06/30/2016 

Organizational DUNS*: 04 71200840000 

Last Name*: Suffix: 

Bunn 

Email: aabunn@ucdavis.edu 

H: Public/State Controlled Institution of Higher Education 

Small Business Organization Type 0 Women Owned 0 Socially and Economically Disadvantaged 

11. DESCRIPTIVE TITLE OF APPLICANT'S PROJECT*
Genetics Management Services

12. PROPOSED PROJECT

Start Date*

05/01/2015

Tracking Number: GRANT117037 42 

Ending Date• 

04/30/2020 

Funding Opportunity Number: PAR-14-226 . Received Date: 07/15/2014 
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0MB Number: 4040·0010 

Expiration Date: 06/3012016 

Project/Performance Site Location(s) 

Project/Performance Site Primary Location 

Organization Name: 

Duns Number: 

Street1 •: 

Street2: 

City*: 

County: 

State*: 

Province: 

Country*: 

Zip / Postal Code*: 

University of California Davis 

0471200840000 

One Shields Ave 

Davis 

CA: California 

USA: UNITED STATES 

956165270 

Project/Performance Site Congressional District*: 

File Name 

Additional Location(s) 

Tracking Number: GRANT117037 42 

0 I am submitting an application as an individual, and not on behalf of 

a company, state, local or tribal government, academia, or other type of 

organization. 

CA-003 
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RESEARCH & RELATED Other Project Information 

1. Are Human Subjects Involved?* o Yes e No 

1.a. If YES to Human Subjects 

Is the Project Exempt from Federal regulations? 0 Yes 0 No 

If YES, check appropriate exemption number: - 1 - 2 - 3 _4 - 5 - 6

If NO, is the IRB review Pending? o Yes 0 No 

IRB Approval Date: 

Human Subject Assurance Number 

2. Are Vertebrate Animals Used?* • Yes 0 No 

2.a. If YES to Vertebrate Animals 

Is the IACUC review Pending? O Yes 0 No 

IACUC Approval Date: 

Animal Welfare Assurance Number 

3. Is proprietary/privileged information included in the application?* • Yes 0 No 

4.a. Does this project have an actual or potential impact - positive or negative - on the environment?* 0 Yes 

4.b. If yes, please explain:

4.c. If this project has an actual or potential impact on the environment, has an exemption been authorized or an O Yes

environmental assessment (EA) or environmental impact statement (EIS} been performed? 

4.d. If yes, please explain:

5. Is the research performance site designated, or eligible to be designated, as a historic place?* O Yes 

5.a. If yes, please explain:

6. Does this project involve activities outside the United States or partnership with international o Yes

collaborators?*

6.a. If yes, identify countries:

6.b. Optional Explanation:

Filename 

7. Project Summary/Abstract* GEN_Absu·act.pdf 

8. Project Narrative*

9. Bibliography & References Cited Gen_BibliographReferencesCited.pdf

10.Facilities & Other Resources GEN_FacililiesOtherResources. pd f 

11.Equipment GEN _Equipment. pdf 
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PRIMATE SERVICES: GENETICS MANAGEMENT SERVICES 

ABSTRACT 

The primary goal of Primate Services is to ensure the highest quality animal care and husbandry for the 
California National Primate Research Center (CNPRC) nonhuman primate colonies. Primate Services 
encompasses Colony Management and Research Services, the National Institute on Aging Colony, Primate 
Medicine Services, Anatomic and Clinical Pathology Services, Behavior Management Services, and Genetics 
Management Services. Animal care and research service is provided by a highly trained staff of veterinarians, 
Core Scientists, technicians, and administrators to meet the needs of the animals as well as the investigators 
using the CNPRC resource. The primary mission of the CNPRC Genetics Management Services is to 
provide genetics related support and resources for colony management and banking of DNA and other 
samples for investigators. The Specific Aims for Genetics Management Services include: (1) Genetic 
management of the animal colonies, (2) Provide genetic resources to investigators, and (3) Manage the 
CNPRC DNA Bank and participate in the National Primate Research Centers (NPRC) Consortium. Genetic 
management to preserve maximum variability among colony animals is achieved by integrating several 
fundamental population genetic approaches. Retaining genetic variability is a principal goal of captive genetic 
management of nonhuman primates. The service has identified 5,000-6,000 high quality Single-Nucleotide 
Polymorphisms (SNPs) in macaques, developed panels of 96 genetic management SNPs, and 96 ancestry 
informative SNP markers for rhesus and long-tailed macaques. The CNPRC's DNA Bank is part of the National 
Nonhuman Primate DNA Bank network in the NPRC Consortium that has a goal of standardizing resources 
across the NPRCs. 
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PRIMATE SERVICES: GENETICS MANAGEMENT SERVICES 

FACILITIES AND OTHER RESOURCES 

Laboratories: A 250 sq. ft. laboratory is equipped with two Dell Optiplex desktops. This laboratory includes a 
fume hood and has automated DNA extraction capability to isolate high quantity (5.74-8.40 µg), and high 
quality (A260/280: 1. 71-1.92) DNA from blood samples. 

Clinical: Clinical care and related procedures in the CNPRC are conducted in the hospital area containing pre
and post-surgery suites, outpatient, hospital and isolation wards, surgery, and pathology suites. The Clinical 
Pathology Laboratory includes services for hematology, clinical chemistry, bacteriology, parasitology, and 
serology. 

Animal: The CNPRC currently has an animal census of ~5,000 rhesus monkeys, ~12 long-tailed monkeys, 
and ~83 titi monkeys. The vivarium, which is part of the UC Davis AAALAC-accredited program, includes 
indoor animal space including animal rooms, hospitals, surgery suites, nurseries, and infectious animal 
housing. The outdoor animal housing area includes half-acre corrals and corncribs as described in other 
sections of the application. Primate Services is centralized and provides animal care, colony management, 
research support, training, occupational safety, and a staff of expert animal handlers. The Clinical Pathology 
Laboratory provides diagnostic support services as noted above. The veterinary staff includes on-site 
veterinarians for clinical care (24/7), veterinary pathologists, and animal health technicians, also described in 
other sections. 

Computer: Colony demographics, breeding management, and health and pathology are all computerized, and 
Information Technology Services provides desktop support, and other related services. Multiple Macintosh and 
PC computer systems and appropriate software for word processing, graphics, spreadsheets, and statistical 
analyses are available. 

Office: IB<cluded by Requester fccupy an office at the CNPRC. Staff share office space. 

Other: The CNPRC provides the optimal environment for studies with nonhuman primates based on the 
facilities, support services available, and extensive expertise available. 
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PRIMATE SERVICES: GENETICS MANAGEMENT SERVICES 

EQUIPMENT 

Eppendorf EpMotion 5075 TMX automated DNA extraction and sample tracking barcode system, a s-20°c 
freezer and a refrigerator. The liquid handler is connected to a Dell Optiplex Gx280 desktop. There is one Dell 
laptop computer for data analysis and sample databasing via Web Vitals. 

The Molecular Anthropology Laboratory is fully equipped for molecular analyses with electrophoresis cells, 
high voltage power supplies, autoclaves, S-80°C freezers, refrigerators, standard chest freezers, 12 thermal 
cyclers including, platform shakers, UV transilluminators, incubators, a spectrophotometer and fluorometer, 
speed vac lypholyzer, ISO 2000 imaging system, an ABI 7300 4 dye real-time qPCR machine, an ABI 7500 
Fast qPCR machine, and an ABI 3130xl genetic analyzer with 16 capillaries. 
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Expiration Date: 06/3012016 

RESEARCH & RELATED Senior/Key Person Profile (Expanded) 

I 
Excluded by Requester 

Tracking Number: GRANT117037 42 

PROFILE• Project Director/Principal Investigator I 
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RESEARCH & RELATED BUDGET - SECTION A & B, BUDGET PERIOD 1 

ORGANIZATIONAL DUNS*: 0471200840000 

Budget Type*: • Project O Subaward/Consortium 

Enter name of Organization: Regents of the University of California 

Start Date*: 05-01-2015 End Date*: 04-30-2016 Budget Period: 1 

0MB Number: 4040-0001 

Expiration Date: 06/30/20t 6 

A. Senior/Key Person

Prefix First Name• Middle 

Name 

Last Name* Suffix Project Role* Base Calendar Academic Summer Requested Fringe Funds Requested($)* 

Salary ($) Months Months Months Salary ($)* Benefits ($)* 

.. �.· 
.... ...!

Excluded by Requester 

I ................ �.��.; .. ��
.
;�

n,
�r.�.t ... 

�=:�
u

��I�� 

Total Funds Requested for all Senior Key Persons in the attached file 

Additional Senior Key Persons: File Name: Total Senior/Key Person 40,564.00 

B. Other Personnel

Number of Project Role*

Personnel*

Calendar Months Academic Months Summer Months Requested Salary ($)* Fringe Benefits• Funds Requested ($)* 

Post Doctoral Associates 
....................................................................................................... ...................................... ...................................... ...................................... .................................................. .............................................. .................................................. 

Graduate Students 

.............................. �.�.?�.�.�.��?.�.��.� .. ��.��.��.�� ......................... ...................................... ...................................... ...................................... .................................................. .............................................. ................................................. . 
Secretarial/Clerical............. 1 .............. Atti1ia1e·sc1erii·1si .....

.................................... .... EFFORT 
...... . . . . . . . . . ...... . ... . ....... . ... . ....... . ... . ....... . ... . ....... . . .  

1 Technical Manager 

2 Total Number Other Personnel 

RESEARCH & RELATED Budget {A-B} (Funds Requested) 

Tracking Number: GRANT117037 42 

23,251.00 9,273.00 
..... ······································ ...................................... ...................... ........................... .............................................. .... .

3,338.00 1,766.00 

Total Other Personnel 

Total Salary, Wages and Fringe Benefits (A+B) 
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32,524.00 
············--····················· 

5,104.00 

37,628.00 

78,192.00 
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RESEARCH & RELATED BUDGET - SECTION C, D, & E, BUDGET PERIOD 1 

ORGANIZATIONAL DUNS*: 0471200840000 

Budget Type*: • Project O Subaward/Consortium 

Enter name of Organization: Regents of the University of California 

Start Date*: 05-01-2015 End Date*: 04-30-2016 Budget Period: 1 

C. Equipment Description

List items and dollar amount for each item exceeding $5,000 

Equipment Item Funds Requested($)* 

Total funds requested for all equipment listed in the attached file 0.00 

Additional Equipment: 

D. Travel

File Name: 

Total Equipment 0.00 

1. Domestic Travel Costs ( Incl. Canada, Mexico, and U.S. Possessions)

Funds Requested ($)* 

3,000.00 

0.00 2. Foreign Travel Costs

E. Participant/Trainee Support Costs

1. Tuition/Fees/Health Insurance

2. Stipends

3. Travel

4. Subsistence

5. Other:

O Number of Participants/Trainees 

RESEARCH & RELATED Budget {C·E} (Funds Requested) 

Tracking Number: GRANT11703742 

Total Travel Cost 

Total Participant Trainee Support Costs 
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3,000.00 

Funds Requested ($)* 

0.00 

0.00 

0.00 

0.00 

0.00 
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RESEARCH & RELATED BUDGET- SECTIONS F-K, BUDGET PERIOD 1 

ORGANIZATIONAL DUNS*: 0471200840000 

Budget Type*: • Project O Subaward/Consortium 

Enter name of Organization: Regents of the University of California 

Start Date*: 05-01-2015 End Date*: 04-30-2016 Budget Period: 1 

F. Other Direct Costs Funds Requested($)* 

1. Materials and Supplies 10,000.00 

2. Publication Costs 1,000.00 

3. Consultant Services 0.00 

4. ADP/Computer Services 0.00 

5. Subawards/Consortium/Contractual Costs 0.00 

6. Equipment or Facility Rental/User Fees 0.00 

7. Alterations and Renovations 0.00 

8. Shipping 500.00 

Total Other Direct Costs 11,500.00 

G. Direct Costs Funds Requested ($)* 

H. Indirect Costs

Indirect Cost Type 

1. MTDC Primate Center Rate

Cognizant Federal Agency 

(Agency Name, POC Name, and POC Phone Number) 

I. Total Direct and Indirect Costs

Total Direct Costs (A thru F) 92,692.00 

Indirect Cost Rate (%) Indirect Cost Base ($) Funds Requested ($)* 

22. 7 92,692.00 21,041.00 
----------< 

Total Indirect Costs 21,041.00 

DHHS, ERNEST WILLARD, (415) 437-7820 

Total Direct and Indirect Institutional Costs (G + H) 

Funds Requested ($)* 

113,733.00 

Funds Requested ($)"I 

0.00 

K. Budget Justification* File Name: GEN_BudgetJustification.pdf 

(Only attach one file.) 

RESEARCH & RELATED Budget {F·K} (Funds Requested) 

Tracking Number: GRANT11703742 
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RESEARCH & RELATED BUDGET - SECTION A & B, BUDGET PERIOD 2 

ORGANIZATIONAL DUNS*: 0471200840000 

Budget Type*: • Project O Subaward/Consortium 

Enter name of Organization: Regents of the University of California 

Start Date*: 05-01-2016 End Date*: 04-30-2017 Budget Period: 2 

0MB Number: 4040-0001 

Expiration Date: 06/30/20t 6 

A. Senior/Key Person

Prefix First Name• Middle 

Name 

Last Name* Suffix Project Role* Base Calendar Academic Summer Requested Fringe Funds Requested($)* 

Salar ($) Months Months Months Salary ($)* Benefits ($)* 

··�·······'·�·�'.���.

d 

.. �� .. �.���.�.�.'.�� .. .......................... ...................................... ............... �.��.; .. ��.;�n,�r.�.t ..... ,.,.�-=

.,.,

�:

,...
u

�

""'
i

� ... 
l
�

--

�

----

-. .. I

EFFORT 

1 ...... �.�:.7.�.°.:�.°. .............. �.'.�.��:�.°. ............................... �.�'..1.��.:�.°.
Total Funds Requested for all Senior Key Persons in the attached file 

Additional Senior Key Persons: File Name: Total Senior/Key Person 42,138.00 

B. Other Personnel

Number of Project Role*

Personnel*

Calendar Months Academic Months Summer Months Requested Salary ($)* Fringe Benefits• Funds Requested ($)* 

Post Doctoral Associates 
....................................................................................................... ......................... ............ . ................................. ..... ...................................... .................................................. ........... ................................... ..................................................

Graduate Students 

.............................. �.�.?�.�.�.��?.�.��.� .. ��.��.��.�� ......................... ...................................... ...................................... ...................................... .................................................. .............................................. ................................................. . 
Secretarial/Clerical 

. . . ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . . .... . ______ ..................... . . . . . . . . . . ....... ..... ... . . . . . . . . .............. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .......... . . . . . . . . . . . . . . . . ...... . . . . . . . . ...... ....... . ................ . ........................ . 

··········· .. t :1·��'icil�i:�lcier·············· .............. ....... ············ IEFFoRT 
I

······················· .. ···· ······································ ······················ ·······�i'.!�!:b·ci ·············••··•········�·{'.lci!:b·ci ·····

2 Total Number Other Personnel Total Other Personnel 

Total Salary, Wages and Fringe Benefits (A+B) 

RESEARCH & RELATED Budget {A-B} (Funds Requested) 
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34,054.00 
···································

5,340.00 

39,394.00 

81,532.00 

Tracking N umber: GRANT117037 42 F unding Opportunity Number: PAR-14-226. Received Date: 2014-07-15T19:19:27.000-04:00 
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Contact PD/Pl: Lewin, Harris, A Animal-Resources-006 (199) 

RESEARCH & RELATED BUDGET - SECTION C, D, & E, BUDGET PERIOD 2 

ORGANIZATIONAL DUNS*: 0471200840000 

Budget Type*: • Project O Subaward/Consortium 

Enter name of Organization: Regents of the University of California 

Start Date*: 05-01-2016 End Date*: 04-30-2017 Budget Period: 2 

C. Equipment Description

List items and dollar amount for each item exceeding $5,000 

Equipment Item Funds Requested($)* 

Total funds requested for all equipment listed in the attached file 0.00 

Additional Equipment: 

D. Travel

File Name: 

Total Equipment 0.00 

1. Domestic Travel Costs ( Incl. Canada, Mexico, and U.S. Possessions)

Funds Requested ($)* 

3,090.00 

0.00 2. Foreign Travel Costs

E. Participant/Trainee Support Costs

1. Tuition/Fees/Health Insurance

2. Stipends

3. Travel

4. Subsistence

5. Other:

O Number of Participants/Trainees 

RESEARCH & RELATED Budget {C·E} (Funds Requested) 

Tracking Number: GRANT11703742 

Total Travel Cost 

Total Participant Trainee Support Costs 
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3,090.00 

Funds Requested ($)* 

0.00 

0.00 

0.00 

0.00 

0.00 

Funding Opportunity Number: PAR-14-226. Received Date: 
2014·07· 15T19:19:27.000·04:00 

Obtained by Rise for Animals. 
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Contact PD/Pl: Lewin, Harris, A Animal-Resources-006 (199) 

RESEARCH & RELATED BUDGET- SECTIONS F-K, BUDGET PERIOD 2 

ORGANIZATIONAL DUNS*: 0471200840000 

Budget Type*: • Project O Subaward/Consortium 

Enter name of Organization: Regents of the University of California 

Start Date*: 05-01-2016 End Date*: 04-30-2017 Budget Period: 2 

F. Other Direct Costs Funds Requested($)* 

1. Materials and Supplies 10,300.00 

2. Publication Costs 1,030.00 

3. Consultant Services 0.00 

4. ADP/Computer Services 0.00 

5. Subawards/Consortium/Contractual Costs 0.00 

6. Equipment or Facility Rental/User Fees 0.00 

7. Alterations and Renovations 0.00 

8. Shipping 515.00 

Total Other Direct Costs 11,845.00 

G. Direct Costs Funds Requested ($)* 

H. Indirect Costs

Indirect Cost Type 

1. MTDC Primate Center Rate

Cognizant Federal Agency 

(Agency Name, POC Name, and POC Phone Number) 

I. Total Direct and Indirect Costs

Total Direct Costs (A thru F) 96,467.00 

Indirect Cost Rate (%) Indirect Cost Base ($) Funds Requested ($)* 

22. 7 96,467.00 21,898.00 
----------< 

Total Indirect Costs 21,898.00 

DHHS, ERNEST WILLARD, (415) 437-7820 

Total Direct and Indirect Institutional Costs (G + H) 

Funds Requested ($)* 

118,365.00 

Funds Requested ($)"I 

0.00 

K. Budget Justification* File Name: GEN_BudgetJustification.pdf 

(Only attach one file.) 

RESEARCH & RELATED Budget {F·K} (Funds Requested) 

Tracking Number: GRANT11703742 

Page 922 

Funding Opportunity Number: PAR-14-226. Received Date: 
2014·07· 15T19:19:27.000·04:00 

Obtained by Rise for Animals. 
Uploaded to Animal Research Laboratory Overview (ARLO) on 09/19/2020



Contact PD/Pl: Lewin, Harris, A Animal-Resources-006 (199) 

RESEARCH & RELATED BUDGET - SECTION A & B, BUDGET PERIOD 3 

ORGANIZATIONAL DUNS*: 0471200840000 

Budget Type*: • Project O Subaward/Consortium 

Enter name of Organization: Regents of the University of California 

Start Date*: 05-01-2017 End Date*: 04-30-2018 Budget Period: 3 

0MB Number: 4040-0001 

Expiration Date: 06/30/20t 6 

A. Senior/Key Person

Prefix First Name• Middle 

Name 

Last Name* Suffix Project Role* Base Calendar Academic Summer Requested Fringe Funds Requested($)* 

Salary ($) Months Months Months Salary ($)* Benefits ($)* 

.. �.· ..... I:�'..�.��� .. ��.���.���'..�

r 

... .......................... ..................................... I ............... �.��.; .. ��.;�n,�r.�.t. -�-=5-

t

:-

u
5
-

t i

�-
1
�-�--.. I

EFF ORT 

. . .I ..... �.�:.7.�.
1

. :�.°. .............. �-'.�.°.�:�.°. ............................... �.�'. �.��. :�.°.
Total Funds Requested for all Senior Key Persons in the attached file 

Additional Senior Key Persons: File Name: Total Senior/Key Person 43,585.00 

B. Other Personnel

Number of Project Role*

Personnel*

Calendar Months Academic Months Summer Months Requested Salary ($)* Fringe Benefits• Funds Requested ($)* 

Post Doctoral Associates 
....................................................................................................... ...................................... ...................................... ...................................... .................................................. .......................... .................... ..................................................

Graduate Students 

.............................. �.�.?�.�.�.��?.�.��.� .. ��.��.��.�� ......................... ...................................... ...................................... ...................................... .................................................. .............................................. ................................................. . 
Secretarial/Clerical ............. 1 .............. Atti1ia1e·sc1erii·1si ......................................... ......... EFFORT

...... . . . . . . . . . ...... . ... . ....... . ... . ....... . ... . ....... . ... . ....... . . .  ....... ........ . 

1 Technical Manager 

2 Total Number Other Personnel 

RESEARCH & RELATED Budget {A-B} (Funds Requested) 

Tracking Number: GRANT117037 42 

24,667.00 10,775.00 
· · ·· · · · · ·············· ····· · · ·· · · · · ...................................... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .................. ..................... ....... .... .

3,541.00 2,023.00 

Total Other Personnel 

Total Salary, Wages and Fringe Benefits (A+B) 
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35,442.00 
············ ...................... .

5,564.00 

41,006.00 

84,591.00 

Funding Opportunity Number: PAR-14-226. Received Date: 2014-07-15T19:19:27.000-04:00 
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Contact PD/Pl: Lewin, Harris, A Animal-Resources-006 (199) 

RESEARCH & RELATED BUDGET - SECTION C, D, & E, BUDGET PERIOD 3 

ORGANIZATIONAL DUNS*: 0471200840000 

Budget Type*: • Project O Subaward/Consortium 

Enter name of Organization: Regents of the University of California 

Start Date*: 05-01-2017 End Date*: 04-30-2018 Budget Period: 3 

C. Equipment Description

List items and dollar amount for each item exceeding $5,000 

Equipment Item Funds Requested($)* 

Total funds requested for all equipment listed in the attached file 0.00 

Additional Equipment: 

D. Travel

File Name: 

Total Equipment 0.00 

1. Domestic Travel Costs ( Incl. Canada, Mexico, and U.S. Possessions)

Funds Requested ($)* 

3,183.00 

0.00 2. Foreign Travel Costs

E. Participant/Trainee Support Costs

1. Tuition/Fees/Health Insurance

2. Stipends

3. Travel

4. Subsistence

5. Other:

O Number of Participants/Trainees 

RESEARCH & RELATED Budget {C·E} (Funds Requested) 

Tracking Number: GRANT11703742 

Total Travel Cost 

Total Participant Trainee Support Costs 
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3,183.00 

Funds Requested ($)* 

0.00 

0.00 

0.00 

0.00 

0.00 

Funding Opportunity Number: PAR-14-226. Received Date: 
2014·07· 15T19:19:27.000·04:00 

Obtained by Rise for Animals. 
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Contact PD/Pl: Lewin, Harris, A Animal-Resources-006 (199) 

RESEARCH & RELATED BUDGET- SECTIONS F-K, BUDGET PERIOD 3 

ORGANIZATIONAL DUNS*: 0471200840000 

Budget Type*: • Project O Subaward/Consortium 

Enter name of Organization: Regents of the University of California 

Start Date*: 05-01-2017 End Date*: 04-30-2018 Budget Period: 3 

F. Other Direct Costs Funds Requested($)* 

1. Materials and Supplies 10,609.00 

2. Publication Costs 1,061.00 

3. Consultant Services 0.00 

4. ADP/Computer Services 0.00 

5. Subawards/Consortium/Contractual Costs 0.00 

6. Equipment or Facility Rental/User Fees 0.00 

7. Alterations and Renovations 0.00 

8. Shipping 530.00 

Total Other Direct Costs 12,200.00 

G. Direct Costs Funds Requested ($)* 

H. Indirect Costs

Indirect Cost Type 

1. MTDC Primate Center Rate

Cognizant Federal Agency 

(Agency Name, POC Name, and POC Phone Number) 

I. Total Direct and Indirect Costs

Total Direct Costs (A thru F) 99,974.00 

Indirect Cost Rate (%) Indirect Cost Base ($) Funds Requested ($)* 

22.7 99,974.00 22,694.00 
----------< 

Total Indirect Costs 22,694.00 

DHHS, ERNEST WILLARD, (415) 437-7820 

Total Direct and Indirect Institutional Costs (G + H) 

Funds Requested ($)* 

122,668.00 

Funds Requested ($)"I 

0.00 

K. Budget Justification* File Name: GEN_BudgetJustification.pdf 

(Only attach one file.) 

RESEARCH & RELATED Budget {F·K} (Funds Requested) 

Tracking Number: GRANT11703742 
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Contact PD/Pl: Lewin, Harris, A Animal-Resources-006 (199) 

RESEARCH & RELATED BUDGET - SECTION A & B, BUDGET PERIOD 4 

ORGANIZATIONAL DUNS*: 0471200840000 

Budget Type*: • Project O Subaward/Consortium 

Enter name of Organization: Regents of the University of California 

Start Date*: 05-01-2018 End Date*: 04-30-2019 Budget Period: 4 

0MB Number: 4040-0001 

Expiration Date: 06/30/20t 6 

A. Senior/Key Person

Prefix First Name• Middle 

Name 

Last Name* Suffix Project Role* Base Calendar Academic Summer Requested Fringe Funds Requested($)* 

Salary ($) Months Months Months Salary ($)* Benefits ($)* 

.. �
.· ........ ,

Excluded by Requester 

1.. ............ ............... �.��.; .. ��.;�n,�r.�.t .... �:��
u

���� 

Total Funds Requested for all Senior Key Persons in the attached file 

Additional Senior Key Persons: File Name: Total Senior/Key Person 45,121.00 

B. Other Personnel

Number of Project Role*

Personnel*

Calendar Months Academic Months Summer Months Requested Salary ($)* Fringe Benefits• Funds Requested ($)* 

Post Doctoral Associates 
....................................................................................................... ...................................... ...................................... ...................................... .................................................. .......................... .................... ..................................................

Graduate Students 

.............................. �.�.?�.�.�.��?.�.��.� .. ��.��.��.�� ......................... ...................................... ...................................... ...................................... .................................................. .............................................. ................................................. . 
Secretarial/Clerical ............. 1 .............. Atti1ia1e·sc1erii.isi ......................................... ........... EFFORT

...... . . . . . . . . . ...... . ... . ....... . ... . ....... . ... . ....... . ... . ....... . . .  ....... · ··········

1 Technical Manager 

2 Total Number Other Personnel 

RESEARCH & RELATED Budget {A-B} (Funds Requested) 

Tracking Number: GRANT117037 42 

25,407.00 11,429.00 
· · · · · · · · · · · · · ············ · · · · · · · · · ........... , ..................... , .... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . , . .............. . . . . . , ................... ....... .... .

3,647.00 2,145.00 

Total Other Personnel 

Total Salary, Wages and Fringe Benefits (A+B) 
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36,836.00 

5,792.00 

42,628.00 

87,749.00 
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Contact PD/Pl: Lewin, Harris, A Animal-Resources-006 (199) 

RESEARCH & RELATED BUDGET - SECTION C, D, & E, BUDGET PERIOD 4 

ORGANIZATIONAL DUNS*: 0471200840000 

Budget Type*: • Project O Subaward/Consortium 

Enter name of Organization: Regents of the University of California 

Start Date*: 05-01-2018 End Date*: 04-30-2019 Budget Period: 4 

C. Equipment Description

List items and dollar amount for each item exceeding $5,000 

Equipment Item Funds Requested($)* 

Total funds requested for all equipment listed in the attached file 0.00 

Additional Equipment: 

D. Travel

File Name: 

Total Equipment 0.00 

1. Domestic Travel Costs ( Incl. Canada, Mexico, and U.S. Possessions)

Funds Requested ($)* 

3,278.00 

0.00 2. Foreign Travel Costs

E. Participant/Trainee Support Costs

1. Tuition/Fees/Health Insurance

2. Stipends

3. Travel

4. Subsistence

5. Other:

O Number of Participants/Trainees 

RESEARCH & RELATED Budget {C·E} (Funds Requested) 

Tracking Number: GRANT11703742 

Total Travel Cost 

Total Participant Trainee Support Costs 
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3,278.00 

Funds Requested ($)* 

0.00 

0.00 

0.00 

0.00 

0.00 

Funding Opportunity Number: PAR-14-226. Received Date: 
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Contact PD/Pl: Lewin, Harris, A Animal-Resources-006 (199) 

RESEARCH & RELATED BUDGET- SECTIONS F-K, BUDGET PERIOD 4 

ORGANIZATIONAL DUNS*: 0471200840000 

Budget Type*: • Project O Subaward/Consortium 

Enter name of Organization: Regents of the University of California 

Start Date*: 05-01-2018 End Date*: 04-30-2019 Budget Period: 4 

F. Other Direct Costs Funds Requested($)* 

1. Materials and Supplies 10,927.00 

2. Publication Costs 1,093.00 

3. Consultant Services 0.00 

4. ADP/Computer Services 0.00 

5. Subawards/Consortium/Contractual Costs 0.00 

6. Equipment or Facility Rental/User Fees 0.00 

7. Alterations and Renovations 0.00 

8. Shipping 546.00 

Total Other Direct Costs 12,566.00 

G. Direct Costs Funds Requested ($)* 

H. Indirect Costs

Indirect Cost Type 

1. MTDC Primate Center Rate

Cognizant Federal Agency 

(Agency Name, POC Name, and POC Phone Number) 

I. Total Direct and Indirect Costs

Total Direct Costs (A thru F) 103,593.00 

Indirect Cost Rate (%) Indirect Cost Base ($) Funds Requested ($)* 

22.7 103,593.00 23,516.00 
----------< 

Total Indirect Costs 23,516.00 

DHHS, ERNEST WILLARD, (415) 437-7820 

Total Direct and Indirect Institutional Costs (G + H) 

Funds Requested ($)* 

127,109.00 

Funds Requested ($)"I 

0.00 

K. Budget Justification* File Name: GEN_BudgetJustification.pdf 

(Only attach one file.) 

RESEARCH & RELATED Budget {F·K} (Funds Requested) 

Tracking Number: GRANT11703742 
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Contact PD/Pl: Lewin, Harris, A Animal-Resources-006 (199) 0MB Number: 4040-0001 

Expiration Date: 06/30/20t 6 

RESEARCH & RELATED BUDGET - SECTION A & B, BUDGET PERIOD 5 

ORGANIZATIONAL DUNS*: 0471200840000 

Budget Type*: • Project O Subaward/Consortium 

Enter name of Organization: Regents of the University of California 

A. Senior/Key Person

Prefix First Name• Middle 

Name 

Start Date*: 05-01-2019 

Last Name* Suffix Project Role* 

Total Funds Requested for all Senior Key Persons in the attached file 

Additional Senior Key Persons: File Name: 

End Date*: 04-30-2020 Budget Period: 5 

Base Calendar Academic Summer Requested Fringe Funds Requested($)* 

Salary ($) Months Months Months Salary ($)* Benefits ($)* 

Total Senior/Key Person 46,708.00 

B. Other Personnel

Number of Project Role*

Personnel*

Calendar Months Academic Months Summer Months Requested Salary ($)* Fringe Benefits• Funds Requested ($)* 

Post Doctoral Associates 
....................................................................................................... ...................................... ...................................... ...................................... .................................................. .......................... .................... ..................................................

Graduate Students 

.............................. �.�.?�.�.�.��?.�.��.� .. ��.��.��.��························· ...................................... ...................................... ...................................... .................................................. .............................................. ................................................. . 
Secretarial/Clerical ·············1··············Affi1iate·sc1erii.isi········································· ······· EFFORT

. . . . . . . . ..... . . . . . . . . . ...... . ... . ....... . ... . ....... . ... . ....... . ... . ....... . . .  

1 Technical Manager 

2 Total Number Other Personnel 

RESEARCH & RELATED Budget {A-B} (Funds Requested) 

Tracking Number: GRANT117037 42 

26,169.00 12,134.00 
· · · · · · · · · · · · ············ · · · · · · · · · ...................................... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ............. . . . . . . , ................... ....... .... .

3,757.00 2,277.00 

Total Other Personnel 

Total Salary, Wages and Fringe Benefits (A+B) 
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38,303.00 

6,034.00 

44,337.00 

91,045.00 
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Contact PD/Pl: Lewin, Harris, A Animal-Resources-006 (199) 

RESEARCH & RELATED BUDGET - SECTION C, D, & E, BUDGET PERIOD 5 

ORGANIZATIONAL DUNS*: 0471200840000 

Budget Type*: • Project O Subaward/Consortium 

Enter name of Organization: Regents of the University of California 

Start Date*: 05-01-2019 End Date*: 04-30-2020 Budget Period: 5 

C. Equipment Description

List items and dollar amount for each item exceeding $5,000 

Equipment Item Funds Requested($)* 

Total funds requested for all equipment listed in the attached file 0.00 

Additional Equipment: 

D. Travel

File Name: 

Total Equipment 0.00 

1. Domestic Travel Costs ( Incl. Canada, Mexico, and U.S. Possessions)

Funds Requested ($)* 

3,376.00 

0.00 2. Foreign Travel Costs

E. Participant/Trainee Support Costs

1. Tuition/Fees/Health Insurance

2. Stipends

3. Travel

4. Subsistence

5. Other:

O Number of Participants/Trainees 

RESEARCH & RELATED Budget {C·E} (Funds Requested) 

Tracking Number: GRANT11703742 

Total Travel Cost 

Total Participant Trainee Support Costs 
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3,376.00 

Funds Requested ($)* 

0.00 

0.00 

0.00 

0.00 

0.00 
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Contact PD/Pl: Lewin, Harris, A Animal-Resources-006 (199) 

RESEARCH & RELATED BUDGET- SECTIONS F-K, BUDGET PERIOD 5 

ORGANIZATIONAL DUNS*: 0471200840000 

Budget Type*: • Project O Subaward/Consortium 

Enter name of Organization: Regents of the University of California 

Start Date*: 05-01-2019 End Date*: 04-30-2020 Budget Period: 5 

F. Other Direct Costs Funds Requested($)* 

1. Materials and Supplies 11,255.00 

2. Publication Costs 1,126.00 

3. Consultant Services 0.00 

4. ADP/Computer Services 0.00 

5. Subawards/Consortium/Contractual Costs 0.00 

6. Equipment or Facility Rental/User Fees 0.00 

7. Alterations and Renovations 0.00 

8. Shipping 562.00 

Total Other Direct Costs 12,943.00 

G. Direct Costs Funds Requested ($)* 

H. Indirect Costs

Indirect Cost Type 

1. MTDC Primate Center Rate

Cognizant Federal Agency 

(Agency Name, POC Name, and POC Phone Number) 

I. Total Direct and Indirect Costs

Total Direct Costs (A thru F) 107,364.00 

Indirect Cost Rate (%) Indirect Cost Base ($) Funds Requested ($)* 

22. 7 107,364.00 24,372.00 
----------< 

Total Indirect Costs 24,372.00 

DHHS, ERNEST WILLARD, (415) 437-7820 

Total Direct and Indirect Institutional Costs (G + H) 

Funds Requested ($)* 

131,736.00 

Funds Requested ($)"I 

0.00 

K. Budget Justification* File Name: GEN_BudgetJustification.pdf 

(Only attach one file.) 

RESEARCH & RELATED Budget {F·K} (Funds Requested) 

Tracking Number: GRANT11703742 

Page 931 

Funding Opportunity Number: PAR-14-226. Received Date: 
2014·07· 15T19:19:27.000·04:00 

Obtained by Rise for Animals. 
Uploaded to Animal Research Laboratory Overview (ARLO) on 09/19/2020



Contact PD/Pl: Lewin, Harris, A Animal-Resources-006 (199) 

PRIMATE SERVICES: GENETICS MANAGEMENT SERVICES 

BUDGET JUSTIFICATION 

PERSONNEL 
The personnel table provides an overview of the percent full time equivalent (FTE) devoted to CNPRC base 
grant functions and the funding source. Totals with an asterisk (*) represent those individuals whose effort is 
split among more than one component of the CNPRC. 

Percent (%) FTE devoted to CNPRC base
functions by source 

I PE!r�nnnf'!I Role P51 I Program Income I Other I Total 
Excluded by Requester Core Scientist % Effort 

Affiliate Scientist 
Manager 

!Excluded by Requester I PhD, Core Scientist !
EFFORT

I 
1% Effort 

!
Excluded 

I months by Request has overall responsibility for 
oversi ht of colon o ulation enetics mana ement. I his role has been ke in leadin the develo ment of the g y p p g g y g p 
Single-Nucleotide Polymorphism (SNP) assays in use across the National Primate Research Centers (NPRCs) 
allowing standardized genetic data across sites. Support will continue to facilitate the adoption of the SNP 
panels. 

Excluded by Requester 
I
EFFORT 

I r
10 Effort l1Ex I d d b L hD, Affiliate Scientist

._ 
____ _,months 00: 

u
0;1or y r,as extensive

--e-xp_ e_r--1e_n_c _e_1_n _ p_ o_p _u..,.a-,..1on genetics and primate genetic management, is directly responsible for analysis of
pedigree and population genetic data used in the management of both conventional and specific pathogen-free 
(SPF) breeding colonies, and technical development and testing of SNP panels for NPRC Consortium use. 

I
EFFORT I 

% Effort Excluded by I Excluded by Requester I Man ager
._ _ ___,,.-.,...-... months L�����---:---.a.l..!..��..t.,

Genetics Management Services under the guidance o Excluded by Requester 

FRINGE BENEFITS 
Fringe benefits are calculated at the UC Davis federally negotiated rates, which are applied by title code and 
fiscal year (July through June 

EQUIPMENT 
None 

TRAVEL 
$3,000 is requested (2 x $1,500) to attend a professional meeting annually. 

SUPPLIES 
$10,000 is requested for pedigree marker development. 

OTHER EXPENSES 
$500 is requested for specialized shipping containers required for nonhuman primate specimens. 

$1,000 is requested for manuscript submission. 

SUBSEQUENT YEARS 
In Years 2 through 5, all non-personnel costs are increased by 3%. Personnel costs are increased based on 
projected salary escalations by title code and the UC Davis federally negotiated fringe benefit rates. 

FACILITIES AND ADMINISTRATIVE COSTS (INDIRECT COSTS) 
Indirect Costs are budgeted in accordance with the UC Davis rate agreement dated August 19, 2013 at 22.7%, 
which is the negotiated rate for the CNPRC Base Grant. Per the UC Davis' rate agreement, this indirect cost 
rate is applied on a Modified Total Direct Cost basis, which includes all salaries and wages, fringe benefits, 
materials and supplies, services, travel, and the first $25,000 of each subgrant and subcontract. Excluded from 
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Contact PD/Pl: Lewin, Harris, A Animal-Resources-006 (199) 

the modified total direct costs are equipment; capital expenditures; charges for tuition remission; rental costs; 
scholarships and fellowships; as well as the portion of each subgrant and subcontract in excess of $25,000. 
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Contact PD/Pl: Lewin, Harris, A Animal-Resources-006 (199) 

RESEARCH & RELATED BUDGET - Cumulative Budget 

Section A, Senior/Key Person 

Section B, Other Personnel 

Total Number Other Personnel 

Total Salary, Wages and Fringe 
Benefits (A+B) 

Section C, Equipment 

Section D, Travel 

1. Domestic

2. Foreign

Section E, Participant/Trainee Support 
Costs 

1. Tuition/Fees/Health Insurance

2. Stipends

3. Travel

4. Subsistence

5. Other

6. Number of Participants/Trainees

Section F, Other Direct Costs 

1. Materials and Supplies

2. Publication Costs

3. Consultant Services

4. ADP/Computer Services

5. Subawards/Consortium/Contractual
Costs

6. Equipment or Facility Rental/User
Fees

7. Alterations and Renovations

8. Other 1

9. Other 2

10. Other 3

Section G, Direct Costs 
(A thru F) 

Section H, Indirect Costs 

Section I, Total Direct and Indirect 
Costs (G + H) 

Section J, Fee 

Tracking Number: GRANT11703742 

Totals($) 

10 

15,927.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0 

53,091.00 

5,310.00 

0.00 

0.00 

0.00 

0.00 

0.00 

2,653.00 

0.00 

0.00 

218,116.00 

204,993.00 

423,109.00 

0.00 

15,927.00 

0.00 

61,054.00 

500,090.00 

113,521.00 

613,611.00 

0.00 
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PHS 398 Cover Page Supplement 

1. Project Director / Principal Investigator (PD/Pl)

Prefix: 

First Name*: Harris 

Middle Name: A 

Last Name*: Lewin 

Suffix: 

2. Human Subjects

Clinical Trial? 

Agency-Defined Phase Ill Clinical Trial?* 

3. Permission Statement*

e No 

Q No 

O Yes 

O Yes 

0MB Number: 0925-0001 

If this application does not result in an award, is the Government permitted to disclose the title of your proposed project, and the name, 
address, telephone number and e-mail address of the official signing for the applicant organization, to organizations that may be 
interested in contacting you for further information (e.g., possible collaborations, investment)? 

O Yes e No 

4. Program Income*

Is program income anticipated during the periods for which the grant support is requested? • Yes Q No 

If you checked "yes" above (indicating that program income is anticipated), then use the format below to reflect the amount and source(s). 
Otherwise, leave this section blank. 

Budget Period* 

2 

3 

4 

5 

Anticipated Amount ($)* Source(s)* 

20,000.00 Services 

21,100.00 Services 

22,261.00 Services 
................ ·······• ····························•···························· •····························•····························•···· 

23,485.00 Services 

24,777.00 Services 
.......................... .............. ........ . . ...... . . . .. . ............... ·······• ···························· •····························•····························•····························•···· 
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PHS 398 Cover Page Supplement 

5. Human Embryonic Stem Cells

Does the proposed project involve human embryonic stem cells?* • No Q Yes 

If the proposed project involves human embryonic stem cells, list below the registration number of the specific cell line(s) from the following 
list: http://grants.nih.gov/stem_cells/registry/current.htm. Or, if a specific stem cell line cannot be referenced at this time, please check the box 
indicating that one from the registry will be used: 

Cell Line(s): □ Specific stem cell line cannot be referenced at this time. One from the registry will be used.

6. Inventions and Patents (For renewal applications only)

Inventions and Patents*: O Yes e No 

If the answer is "Yes" then please answer the following: 

Previously Reported*: O Yes Q No 

7. Change of Investigator/ Change of Institution Questions

□ Change of principal investigator / program director

Name of former principal investigator / program director: 

Prefix: 

First Name*: 

Middle Name: 

Last Name*: 

Suffix: 

□ Change of Grantee Institution

Name of former institution*: 

Tracking Number: GRANT117037 42 
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PHS 398 Research Plan 

Please attach applicable sections of the research plan, below. 0MB Number: 0925-0001 

1. Introduction to Application
(for RESUBMISSION or REVISION only) 

2. Specific Aims

3. Research Strategy*

4. Progress Report Publication List

Human Subjects Sections 

5_ Protection of Human Subjects 

6. Inclusion of Women and Minorities

7. Inclusion of Children

I---

Other Research Plan Sections 

8. Vertebrate Animals

9. Select Agent Research

1Q_ Multiple PD/Pl Leadership Plan 

11. Consortium/Contractual Arrangements

12. Letters of Support

13. Resource Sharing Plan(s)

I---

Appendix (if applicable) 

14. Appendix

Tracking Number: GRANT117037 42 

Gen_SpecificAims.pdf 

GEN_ResearchStrategy .pdf 

GEN_ProgressReportPubs-pdf 

GEN_ VertebrateAnimals_pdf 

GEN_ResourceSharingPlan_pdf 
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PRIMATE SERVICES: GENETICS MANAGEMENT SERVICES 

SPECIFIC AIMS 

The primary goal of Primate Services is to ensure the highest quality animal care and husbandry for the 
California National Primate Research Center (CNPRC) nonhuman primate colonies. Primate Services 
encompasses Colony Management and Research Services, the National Institute on Aging Colony, Primate 
Medicine Services, Anatomic and Clinical Pathology Services, Behavior Management Services, and Genetics 
Management Services. Animal care and research service is provided by a highly trained staff of veterinarians, 
Core Scientists, technicians, and administrators to meet the needs of the animals as well as the investigators 
using the CNPRC resource. The primary mission of Genetics Management Services is to provide genetics
related support and resources for colony management, and banking of DNA and other samples for 
investigators. 

Specific Aim 1. Genetic management of the animal colonies. 
Plan. Genetic management to preserve maximum variability among colony animals is achieved by integrating 
several fundamental population genetic approaches. Retaining genetic variability is a principal goal of captive 
genetic management of nonhuman primates. This not only ensures each animal's value in terms of maintaining 
biomedical potential but also guarantees the entire population's survivability and productivities by increasing 
heterozygosity and correspondingly reducing the probability of homozygosity for deleterious alleles. Additional 
goals include a genetic management plan for the titi monkey colony. 

Specific Aim 2. Provide genetic resources to investigators. 
Plan. Single-Nucleotide Polymorphism (SNP)-based typing and analysis and ABO phenotyping currently 
represents major areas of service. The objective is to continue to genotype nonhuman primates at the CNPRC 
using SNPs to provide parentage assessment, ancestry/admixture testing, and genetic management services 
on a fee-for-service basis. The service has identified 5,000-6,000 high quality SNPs in macaques and 
developed panels of 96 genetic management SNPs and 96 ancestry informative SNP markers for rhesus and 
long-tailed macaques. 

Specific Aim 3. Manage the CNPRC DNA Bank and participate in the National Primate Research 
Centers (NPRC) Consortium 
Plan. The DNA Bank provides archived and banked samples and functions as a clearinghouse for the CNPRC. 
DNA and other biological samples from this bank are made available to investigators at a variety of research 
institutions once a proposal is reviewed and approved by the CNPRC Research Advisory Committee. Efforts to 
create an automated sample tracking system are underway in conjunction with the CNPRC Information 
Technology Services staff to ensure optimal organization and to improve access. The CNPRC's DNA Bank is 
part of the National Nonhuman Primate DNA Bank network in the NPRC Consortium that has a goal of 
standardizing resources across the NPRCs. 
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PRIMATE SERVICES: GENETICS MANAGEMENT SERVICES 

RESEARCH STRATEGY 

INTRODUCTION 
Genetics Management Services includes two Figure 1. Organizational Chart: Genetics Management 
geneticists and a Manager (Figure 1, Table 1) ..... s_ e_r_vi_c_es ___ ,,_-..::::..::::..::::..:::..::::..::::.:::.:::.:::::::::::::::::::::::====:::::.---------,
and is located at the California National Primate 

IACUC 

Excluded by 

Requester 

Harris Lewin, Pl 

nterim Director 

Primate Services 

Genetics Management Services 

Research Center (CNPRC). This service is 
integrated with the activities of the Molecular
Anthropology Laboratory in the College of
Biological Sciences, and the UC Davis
Veterinary Genetics Laboratory in the School of
Veterinary Medicine. Genetics Management
Services performs analyses for the purpose of
genetic management of the CNPRC colonies, 
and provides services on a recharge basis to
investigators interested in incorporating
genetics-based techniques in their research
programs. The service manages the DNA Bank,
which has established a basic repository of DNA
and other samples from animals in the colony to 
enhance access to these resources. The P51 
base grant and extramural 

r
ants 

I 
(#R24-

��,i��:19��!� i�:g��:�����;���
3

o ��ppo�t'_
) 
Table 2 shows support for Genetics Management Services in the

last year of the current funding period (May 1, 2014 to April 30, 2015) and the first year of the proposed funding
period (May 1, 2015 to April 30, 2016) per the FOA. 

a e T bl 1 G enetIcs M anagement s ervIces ersonne , avIs 1 1at1on, an p I UC D . AffT . d CNPRC R I o e
I Personnel UC Davis Affiliation CNPRC Role 

Excluded by Requester Department of Anthropology, College of Core Scientist 
Biological Sciences 
Department of Environmental Toxicology, Affiliate Scientist 
College of Agricultural and Environmental 
Sciences 
CNPRC Manaqer 

T bl 2 S a e upport f G or enetIcs M ana, ement s ervIces 
May 1, 2014 to April 30, 2015 May 1, 2015 to April 30, 2016 

P51 Base Grant $88,540 $92,692 
Program Income from P51 $10,000 $20,000 
Other Sources $13,024 $0 

TOTAL $111,564 $112,692 

Response to Summary StatementJreviewers' comments

reviewers' comments 
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reviewers' comments 

SIGNIFICANCE 
Progress and Major Accomplishments: Contributions to the CNPRC Mission 
Genetics Management Services performed a large scale study based on a broad genomic analysis of 2,808 
SNPs in 400 random rhesus macaques from the CNPRC conventional, and Levels 1 and 2 Specific Pathogen 
Free (SPF) colonies to ensure that only animals estimated to be of pure Indian or Chinese ancestry, based on 
both demographic and genetic information, are being used as a source of infants for derivation and expansion 
of the CNPRC's Level 2 colony. As reference samples for the analysis, pure Chinese and Indian rhesus 
macaques and hybrids were used. The study showed that genetic variation based on SNPs is actually slightly 
higher in Indian than in Chinese rhesus macaques (contrary to results of analyses using STRs and 
mitochondrial DNA) and that the Chinese rhesus macaque colony is far less differentiated from their founders 
compared to the Indian-origin animals, likely because the Chinese rhesus colony was founded more recently 
and with fewer founders than the Indian rhesus colony. 

To both demonstrate the value of the SNP genotyping approach and begin the transition from STR to SNP
based testing for routine parentage, ancestry estimation, and genetic management across the NPRCs, funds 
were obtained through an R24 and the NPRC Consortium to SNP-type 1,600 rhesus macaques from the 7 
NPRCs as well as the Caribbean Primate Research Center's populations. Participating centers selected up to 
200 individuals (preferably breeding adults, or a mixture of current breeders and specific sire-dam-offspring 
trios) each and submitted the animal's DNA to either the CNPRC or Oregon NPRC for SNP-typing on the AIMs 
and genetic management panels. To ease the transition from STRs to SNPs for parentage and ancestry 
testing, this SNP-typing service was provided to the participating NPRCs at no cost. In terms of benefits from 
this transition, the standardized panels of SNPs will facilitate a unified, highly informative, efficient, and low
cost approach to providing all the information concerning pedigree relationships, ancestry estimation, and 
genetic management comparable to that of STR-based testing. Moreover, the SNP data is more readily 
integrated into the nationwide portal for shared bioinformatics resources including vital statistics, genotype, 
genomic, and population data that are being developed by the NPRC Consortium Working Group (see NPRC
Consortium). Therefore, standardized testing and uniform data type across NPRCs will advance the 
exchange, analysis, and comparison of genetic data across NPRCs, improve efforts to combine data for 
various purposes, enable the exchange of useful and comparable genetic information about individuals or sets 
at iodivid11als aod taster aceat

r
r collaboration among researchers. 

!Excluded by Requester 
._ ____________ were tasked to conduct SNP analysis for the California, Southwest, and Yerkes 

NPRCs, as well as the Caribbean Primate Center, while colleagues from the Oregon NPRC performed the 
analysis for the remaining NPRCs. For SNP testing, the respective colony managers from the NPRCs and the 
Caribbean Center selected animals for testing, and sent 200 I ali uots of DNA. The SNP genotypes are 
currently being compared to those based on STRs. Excluded by Requester will assist colony managers 
and other staff in interpreting the SNP genotype resu s an using Is in orma I0n to inform specific colony 
management decisions. The results of the SNP typing of breeders is based on the STRUCTURE analysis 
where sample outcomes are identified by 100% Chinese animals, 25% Indian animals, 50% Indian, 75% 
Indian, 100% Indian animals, and animals of unknown ancestry. The Caribbean Center's animals were 
estimated to be of pure blood Indian stock, and the degree of Indian ancestry was found to be among the 
highest that has been calculated across several NPRCs. The CNPRC and Yerkes NPRC populations 
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contained hybrid animals while the Southwest NPRC breeding pool consisted of both pure Chinese (i.e., those 
with 1-4% Indian ancestry) and hybrid stock (i.e., those with <90% Indian ancestry). 

The population genetic estimates based on the 96-parentage or genetic management SNP panel are shown in 
Table 3. Th is panel w ill be used for both parentage and genet ic management purposes when a shift from STRs 
to SNP-based testing is made. The est imates exh ib ited by most of these markers suggest that they are 
su itable for both of these purposes. 

Table 3. Estimates of Genetic Variation and Differentiation among Four NPRCs 

Genetic Variation Caribbean CNPRC Southwest Yerkes 

Mean Observed Heterozygosity 0.44487 0.46207 0.4625972 0.47239 

Standard deviation 0.09078 0.06485 0.0651983 0.06372 

Mean Expected Heterozygosity 0.44554 0.46272 0.4627127 0.47247 

Standard deviation 0.09058 0.06464 0.0650365 0.0638 

Mean Minor Allele Frequencies 0.43849 0.4546 0.454137 0.46473 

Pairwise Fst 

CNPRC 0.0559 

Southwest NPRC 0.05084 0.01198 

Yerkes NPRC 0.05299 0.01359 0.01019 

ldeopathic Chronic Diarrhea (ICD) and Left Ventricular Hypertrophy. Two recent publ ications 
!Excluded by Requester Jet al., 2013; 2014] provide evidence that two issues identified in capt ive bred colonies of rhesus

macaques, ICD and hypertrophic 
card iomyopathy, are strongly influenced Figure 2. Pedigree of Rhesus Macaques with ldeopathic Chronic

Excluded by Requester Diarrhea 
E;:;:-:::��=�'t!::".u.:;;,.:;.

1
:;e:.:.n:..,t�i ..:ie..:::;::.::.:;:1 7;,;5;......-r,...e_s_u _s...J 

--------

macaques w ith chron ic d iarrhea and 
est imated its incidence at approximately 
2% in the colony. The d isease strongly 
clustered in eight multi-generation 
pedigrees (see Figure 2). Inspect ion of 
the pedigrees, segregation analysis, 
and heritabil ity estimate of chron ic 
diarrhea suggest that susceptib ility to 
the disease is under strong genet ic 
control. 

Hypertrophic cardiomyopathy 
is the abnormal thickening of 
the ventricles of the heart and 
an increase in cardiac mass. 
Analyses of 108 rhesus 
macaque probands revealed 
a strong genet ic 
predispos i tion to this disease 
(Figure 3). The results from 
these pedigree analyses 
provide an opportunity to 
further study the disease in 
captive colonies if SNPs 

1\1.1 

coo 

,., 

1'11.2 

coo 

11,e 

111.7 

coo 

l inked to suscept ibil ity genes can be ident if ied by whole genome associat ion stud ies. Identificat ion of the 
locat ions of suscept ibil ity genes in the rhesus macaque genome could facil i tate the ident i ficat ion of the ir 
frequency in capt ive breeding facilities. 
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Services Offered. The following are examples of services that are provided to investigators (see Table 4): 
• 

• 

• 

• 

• 

• 

Custom DNA extraction, purification, and quantitative PCR (qPCR) based DNA quantification . 

Development of new genotyping assays based on conventional fragment size analysis (including STRs and 
restriction fragment length polymorphisms, RFLPs), Sanger sequencing, copy number variation (CNV), 
SNP, and real-time PCR or qPCR techniques. 

Genetic and bioinformatics analysis based on the gene-by-gene approach and high-throughput genome
wide analyses, comparative genomic and phenotype-based studies, mapping and annotating rhesus 
genes, and analyzing the structure and expression of rhesus genes and its genome. 

Genetic management analysis, including country of origin and parentage testing and other related 
phylogenetic, phylogeographic, population genetic, and pedigree analyses. 

Implementation of rhesus and long-tailed macaque ABO phenotyping and species testing . 

Analyzing genealogical and demographic data including kinship assessment, pedigree validation, 
management of selective breeding, and development of informative pedigrees for investigators. 

DNA Bank. Genetics Management Services have participated in the development and implementation of 
resources produced by the Working Group including the National DNA Bank and Information Technology (IT) 
resources. As part of the National DNA Bank, the CNPRC serves as the bank for samples of pure Indian and 
Chinese rhesus macaque and titi monkey tissues and DNA. Genetics Management Services have provided 
banking since 2011, and these activities include: 
• DNA extractions of archived blood and other tissue samples with a current total of 16 batches of

extractions (N=1,500). Currently, there are 26,381 biomaterial samples that include 3,626 plasma samples,
277 red blood cell samples, 2,640 buffy coats, 7,919 DNA samples, and 3,467 whole blood samples.
These were obtained from 5,554 rhesus macaques, 167 long-tailed macaques, and 389 titi monkeys.

• DNA extraction and repository of samples from CNPRC newborns born in the field corrals since 2011
(~600 individuals per year).

• Samples from newborns extracted within 2 to 3 days of collection, and processing completed in one day.
• Established a Material Transfer Agreement and price breakdown (based on the National Nonhuman

Primate DNA Bank rates).
• Administered the National Nonhuman primate DNA Bank.
• Converted existing databases at the CNPRC to the caLIMs-enabled environment for large-scale data

tracking, including the Animal Research Management System (ARMS) and barcode system in cooperation
with the IT staff.

Collaborative research in primate genetics to develop new techniques/methods for enhancing genetic 
management approaches at the CNPRC and other NPRCs has also been initiated. Among these activities are: 
• 

• 

• 

• 

• 

Population analysis including estimating genetic diversity, genetic subdivisions, and inbreeding and kinship 
coefficients. 

Pedigree analysis based on genetic markers and PEDSYS . 

Ancestry estimation and country of origin testing . 

Advise the Director and Colony Management and Research Services staff on selection of animals for 
sale, purchase, and cage/enclosure composition. 

Advise Core and Affiliate Scientists on the selection of genetic markers for studying phenotypes of interest. 
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T bl 4 G f M a e ene 1cs anagemen ts erv1ces av ' 
0 ,pn ' 

(M 1 2010 t A ·1 30 2014) 
r.Hent Service Data 

Private Source SNP Discovery Sequence 
Relatedness STRs 
Genetic Management STRs 
ABO Blood Test qPCR 
Kinship STRs 
Orioin STRs 
Ancestry Testing SNPs 

CNPRC Genetic Management STRs and Pedigree 
Genotyping qPCR, SNP 
Gene Expression oPCR, SNP 

Private Source Ancestry T estinq SNPs 
ABO Blood Test qPCR 
Origin STRs and Sequence 
Kinship STRs 
ABO Blood Test qPCR 
Origin STRs 
ABO Blood Test oPCR 
SNP Discovery RRL, SNP 
Twin Study STRs 
ABO Blood Test qPCR 
Genetic Characterization (Vervet) STRs 

Naval Medical Research Center ABO Blood Test oPCR 
New Enqland NPRC Paternity STRs 

Private Source Genetic Management (Marmoset) Pedigree 
Origin SNPs 
SNP Discovery Sequence 
SNP discovery RRLs 
ABO Blood Test qPCR 
Origin SNPs 
Kinship SNPs 
Genetic Manaqement STRs 

Origin SNPs 

Southwest NPRC Ancestry SNPs 
Tulane NPRC Paternity STRs 

Origin STRs 

University of Maryland 
Genetic Characterization STRs 
Kinship STRs 
ABO Blood Test qPCR 

University of Oklahoma Genetic Management (Baboon) STRs 
University of Pennsylvania ABO Blood Test qPCR 
University of Wisconsin-

Origin STRs Madison 
Private Source Origin STRs 

Genetic Management (Pigtail) STRs and Pedigree Washington NPRC 
ABO Blood Test qPCR 

Private Source ABO Blood Test qPCR 
Genotyping STRs 

Yerkes NPRC Ancestry Testing SNPs 

N Recharge ($) 
>20 Collaboration* 
2 Collaboration 
54 

47 1,616 

30 1,590 

30 1,590 

278 2,226 

5,200 

>500

>500

150 Collaboration 
48 766 

72 

10 610 

10 130 

19 1,007 

19 247 

25 31,968 

3 Collaboration 
10 210 

6 378 

32 542 

18 Collaboration 
300 Collaboration 
30 1590 

20 Collaboration 
25 Collaboration 
85 1,418 

96 2,49 

96 2,897 

103 Collaboration 

400 
Collaboration 

200 18,000 

>200 Collaboration 
46 1,484 

46 1,484 

46 1,431 

14 182 

500 Collaboration 
33 467 

12 
Collaboration 

45 Collaboration 
~5,000 Collaboration 

15 

67 1,564 

24 Collaboration 
584 26,256 

$99,902 
*Collaboration projects with non-NPRC clients (e.g., private sector, academic institutions, government laboratories) were supported by

!Excluded by Req I R24 grants noted above. NPRCs paid for services from their P51 base grants; CNPRC P51 funds used for labor and
supplies in some cases. 

INNOVATION 

The pedigrees of over 10,000 rhesus macaques at the CNP RC have been constructed including some 
founders that were introduced into the colony in the 1960s. Achieved through collaborative efforts between Dr. 

Excluded by and the IT Services group, the pedigrees were established through DNA analysis using STRs, 
Requester 

Research Strategy Page 943 
Obtained by Rise for Animals. 

Uploaded to Animal Research Laboratory Overview (ARLO) on 09/19/2020



Contact PD/Pl: Lewin, Harris, A Animal-Resources-006 (199) 

Excluded 
by 

colony records, and the use of the PEDSYS program Requeste 1999]. The kinds of analyses that can be 
performed using this remarkable deep multigenerational pe Igree information afforded by colony records and 
genetic data at the CNPRC include testing the familial aggregation of ICD and hypertrophic cardiomyopathy as 
noted above. 

An innovative aspect is the implementation of 96 highly derived ancestry informative SNPs (AIMs panel) with 
high .6.MAF values (differences in minor allele frequency between Indian and Chinese rhesus macaques) for 
identifying levels of intra-species admixture and SNPs with high minor allele frequency values in all populations 
for use in parentage analysis and estimating parameters useful for genetic management (GM panel). The AIMs 
panels has been demonstrated to be capable of distinguishing purebred Chinese-origin from purebred Indian
origin rhesus macaques as well as their hybrids of more than 15% admixture with great reliability 

Excluded by Requester et al., 2014]. An empirical comparison of STRs or microsatellites and SNP�==Pd than both 
mar er ypes provided comparable levels of predictions of relatedness in rhesus macaque �elude t al., 2013].
Efforts to identify even more effective SNPs for these purposes are underway. Re�uest 

Of particular significance are the key leadership roles played b Excluded by RequeSter 

high-priority goals of the Genetics and Genomics Working Grau 
the following: 

er 

in achieving the 
ctivities include 

• Development, testing, and validation of a molecular genetic assay that uses 96 SNPs for parentage testing
in rhesus macaques.

• Validation of a second genetic assay that uses 96 SNPs to determine the ancestry (Indian- vs. Chinese
origin) of individual rhesus macaques.

• Conducted SNP genotyping using the parentage panel on 3,890 rhesus macaques from six NPRCs and
the Caribbean Center, resulting in the adoption of one or both of the SNP panels at six NPRCs. Access to
a standard panels of SNP markers for parentage and ancestry testing, which allows all NPRCs to produce
standardized genetic information for colony management, thus facilitating the accumulation of comparable
genetic data across centers.

• As a result of these developments, the Working Group communicates regularly with the Breeding Colony
Managers Working Group with the goal of establishing practical, ready-to-implement recommendations and
best practices for monitoring and managing the genetic composition of NPRC breeding colonies.

• Consultation and testing of the Parentage analysis tool, currently in use at five NPRCs.

A dd
. · I I f h G · d G • W k

. G . 
h

. 
h !

Excluded by Requester 
b i n a ItIona goa o t e enetIcs an enomIcs or mg roup in w Ic ----,----.....,...,.,..,.-...,...-- ay a

significant role is to re-evaluate the panel of AIMs and genetic management markers as additional markers are 
identified and either modify or increase the size of the panels to be more effective in estimating proportions of 
mixed ancestry and kinship, respectively. The latter option was adopted because some NPRCs have initiated 
use of the original SNP panels. Currently, assignment of ancestry using the AIMs panel of the Working Group 
must assume that animals assigned to either subspecies (Indian or Chinese) with less than 15% or greater 
than 85% probability are unmixed; admixture cannot be detected in a rhesus monkey with 7 Indian and 1 
Chinese great-grandparents, and all hybrids with 25% or 75% Chinese admixture cannot be discretely 
differentiated from those with 50% Chinese ancestry. This type of genetic test could, in principle, also be 
developed for different regional populations of baboons, African green monkeys, squirrel monkeys, titi 
monkeys, or any other primate species that exhibits substantial genetic variation among its natural regional 
populations. 

The Genetics Management Services team represents a specialized group for management of genetic, 
pedigree, and demographic data at the CNPRC to facilitate continued efforts to supply investigators with a 
sufficient quantity of healthy and genetically well-characterized nonhuman primates for research. Based on the 
National Scientific Advisory Board recommendations, the activities of the service have been integrated into the 
function of Primate Services. A centralized genetics service is necessary in light of new genetics resources 
now available for nonhuman primates, to address relevant aspects of animal husbandry, health, production, 
and maintenance, and to satisfy the increasing number and complexity of research projects at the CNPRC. 

Through the CNPRC IT LIMS, the Genetics Management Services team has enabled efficient access to 
common DNA Bank resources, vital statistics, genotype data, and population genetic analyses across the 
CNPRC. In conjunction with the other NPRC-based groups, these services and the IT resources will upload 
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genetic and genomics data to allow the cross-NPRC centralized information access and improved storage and 
sharing of genetic materials and information across the NPRCs. The IT resources at the CNPRC will be 
particularly crucial for the storage and analysis of whole genomic sequences generated in collaboration with, 
for example, BGl@UCDavis (see Overview).

APPROACH 

Plans for the Next Fundin Period 
Core Scientist Excluded by Requester leads the Molecular Anthropology Laborator located on the main UC Davis 
campus Excluded by Requester a population geneticist who trained unde Excluded by
the overa gene Ic managem n f h NPRC nonhuman primate c·ll,,o!Ao""'n�y""'. ':"'.Ex".":c';'.".1u7de:-::d-::-by�Re:-:q

":"'ue:-:s7:te":"'r -,reports to the 
Director of the CNPRC and Excluded by who is a member of the CNPR y ent Advisory 
Committee. Excluded by Re quester ave been working together for almost two decades on the genetic 
management of the CNPRC and several other NPRC colonies and have been Pl and co-Pl, respectively, on 
two separate grants (#R24-RROO5O9O and #R24-RRO25871 ). Both grants generated information and 
resources upon which the success of the genetics and genomics initiatives at the CNPRC was founded. Prior 
to the formation of the Genetic Management Services, the Molecular Anthropology Laboratory conducted 
genetic analyses for the purpose of genetic management for over three decades. The program initially involved 
paternity exclusion analysis and baseline population genetic assessments of three species of macaques 
housed in outdoor field corrals, including measurements of heterozygosity, kinship, and genetic subdivision. 
The early genetic analyses were initially performed using protein and blood group polymorphisms. In 1994, 
DNA variants such as STRs and mitochondrial DNA based assays replaced the protein polymorphisms as the 
markers of choice for the genetic testing. Based on these analyses, genetic management policies including 
country of origin testing, maximizing founder representation, and infant cross-fostering were developed and 
implemented to maintain genetic diversity within the rhesus macaque breeding groups at the CNPRC. 
Selective removal or redistribution of females has ensured that no matriline becomes over-represented in the 
breeding population. Cross-fostering of infants between breeding corrals, a technique pioneered at the CNPRC 
in the mid-198Os, has promoted gene flow and minimized inbreeding and genetic subdivision and has since 
been implemented at numerous breeding facilities throughout the U.S. Estimates of inbreeding from available 
field cage data demonstrate that these genetic management practices have been effective in maximizing 
genetic diversity. Genetic management has been employed, along with behavior, reproductive, and other 
colony data to facilitate the maintenance of the size and production of the conventional colony including 
splitting overpopulated corrals, forming new ones, and expanding the SPF and indoor colonies. 

As the scope of colony genetics increases to include whole genome and target region linkage, association 
analyses, and the evaluation of candidate genes, novel technologies with improved analytical capabilities, 
database structures, algorithms for management of colony genetic data, including genome-wide bioinformatics 
resources, conventional genetic testing based on STRs and mitochondrial DNA, are poised to be replaced by 
SNPs. Despite the fact that STRs and mitochondrial DNA are still currently widely used for genetic 
management, particularly because of the degree of information they convey concerning an individual's profile 
or haplotype, or a pedigree's genetic composition or taxonomic status, these markers cannot provide a map of 
sufficient density to conduct whole genome association studies to map genes that influence risk of disease. 
SNPs are far more abundant than STRs, and therefore, more closely linked to functional genes. Additionally, 
their genotyping and analysis are easier to automate and interface with new boinformatics tools. Because 
orthologous SNPs are neither as homoplasious as STRs, nor their transmission as gender biased as the sex
limited mitochondrial DNA, they have become the new marker of choice to address issues of genetic 
management. 

One of the goals for the next funding period is to expand the use of the genetic management SNP panel. This 
panel will replace the current STR microsatellite marker panel for genetic analysis for colony management. The 
expansion of SNP discovery efforts and use of expanded SNP panels to accelerate candidate gene discovery 
and disease association studies will be expanded, as will the inventory of DNA in the CNPRC bank. The staff 
will facilitate the development of the nonhuman primate genetics portal for a nationalized bioinformatics 
resource. The caLIMS portal, under appropriate security controls, will enable efficient data acquisition and 
query capabilities of the CNPRC's DNA Bank, SNP and other genotype databases, results of colony-wide 
population genetic analyses, pathology imaging data, breeding colony management information, and 
behavioral data. Finally, the Genetics Management Services will assist in the design and distribution of the new 
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Working Group web portal-based information system with improved database structures, and algorithms for 
management of colony data including genetic information. 

Specific Aim 1. Genetic management of the animal colonies. 
Genetic management of captive bred research subjects to minimize inbreeding and genetic subdivision and 
retain genetic diversity is essential for sustaining the supply of nonhuman primates for biomedical research 
[Williams-Blangero et al., 2002]. The genetics of an individual is central to the biological response during 
experimentation. The inherent biological variability of colony-raised outbred rhesus macaques may increase 
variability and impact, for example, vaccine development, pathogenesis, and behavioral studies. Similarly, the 
limited numbers of wild-caught animals in con·unction with less than ideal management of these resources has 
resulted in inbreeding of captive population Excluded by Requester 982 . This reco nition has resulted in the
production of animals with known genealogy and geographic origins Excluded by Requester 2002; 2004].
With this purpose and without compromising overall production goa s, co ony managers can facilitate the 
establishment of defined pedigrees for formulating specific research objectives and also promote conservation 
of allele diversity within candidate genes that govern phenotypes of adaptive and biomedical significance. 

Indian-derived animals predominate among the rhesus macaques at the CNPRC, representing nearly 3,800 of 
the total rhesus census of 5,000 animals. Chinese-Indian hybrids comprise the remainder of the rhesus colony. 
Thus, the genetic differences between the Chinese and Indian rhesus macaques compel genomic studies of 
Chinese-Indian hybrid rhesus since these synthetic hybrid populations will be included in the ~10% reduction in 
colony census during the next funding period (see Colony Management and Research Services). As a 
result, quantifying the degree of admixture in these animals using genetic methods and characterizing the 
genetic properties of hybrid populations have become areas of great importance. Furthermore, since 
inadvertent and unacknowledged crossing between Indian and Chinese rhesus maca ues could otherwise 
increase in fre uency among the other NPRCs unpublished 

Unpublished u n pub Ii shed data), the i nte ntio ,t,,s,11"l'T"m,-,:,"l'!'l'T"'7"'1P"ITl"!:nT7'""'1'ff'�!"!"'T"""Tm=--=T"""11"'1"P'7"!TTl'l''l"l"l"l'""Tl"l"!'!""l�"l"l"l"P"IT'T'PTT'l'T'l�--

o s u y e success of methodologies to estimate levels of admixture between the two sub-species and its
consequences as an invaluable tool in colony management.

The major strategies of within-colony genetic characterization and management are to: 
• Establish or confirm the geographic origin of all animals.
• Work with Colony Management and Research Services to make informed decisions about maintaining

overall genetic diversity while implementing a reduction in the proportion of Chinese-Indian hybrids within
the breeding population.

• Equalize the representation of founding matrilines and patrilines to ensure that maximal genetic diversity is
retained in all captive populations.

• Complete and validate pedigrees by identifying paternity and confirm maternity.
• Monitor and manage kinship and inbreeding levels to prevent accidental inbreeding and unknown

relationships among animals that can bias results of experimental protocols, which typically assume
experimental subjects are genetically unrelated.

• Estimate and maintain a relatively high average value of gene diversity using a panel of highly informative
nuclear genetic markers.

• Minimize genetic subdivision by minimizing random genetic drift (by maximizing effective population size)
and continuing the infant foster program in which newborns are exchanged between dams in each
breeding group, effectively rendering the breeding colony a single random mating population.

• Advance genetic analyses of colony and/or biomedical interest (e.g., ICD and Left Ventricular Hypertrophy)
to better inform about the potential genetic etiologies of these conditions.

The current panel of STRs for parentage assessment and genetic characterization of colony rhesus monkeys 
is a "consensus" panel of markers adopted after collaborative evaluation by the CNPRC Genetics Management 
Services and the Veterinary Genetics Laboratory. This panel of STRs retains the strengths of the previous 
panel for parentage assessment, allowing for continuity of past and future pedigree data on colony animals. In 
addition, the revised panel includes additional markers that are better suited for estimating specific population 
genetic parameters useful for "genetic management" of the CNPRC rhesus colony. Criteria for selection of the 
STR loci included the following: (1) a tetranucleotide motif, (2) a high level of gene diversity (to minimize allele 
sharing), (3) a high effective allele number (to ensure a low sampling variance in parameter estimation), and 
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(4) absence of linkage to other loci in the panel. More recently, in line with the efforts by the NPRC Consortium
Working Group, the Genetics Management Services team is preparing for the transition from STRs to SNPs for
parentage determination (pedigree construction) and genetic characterization using a panel of 24 STRs, to be
replaced by the end of the calendar year by a 192 marker SNP panels comprising 96 AIMs and 96 genetic
management SNPs. The Veterinary Genetics Laboratory remains responsible for the high throughput genetic
testing of CNPRC animals using STRs and this data is then made available to CNPRC population geneticists
for analysis to insure this primary objective of colony management is being achieved.

Specific Aim 2. Provide genetic resources to investigators. 
The Genetics Management Services team employs a wide-range of genotyping, phenotyping, and haplotyping 
applications on different platforms (qPCR, genetic analyzer) and handles hundreds of samples on a dail 
basis. Services are equipped for STR analysis, single SNP typing, copy-number variation anal si Excluded by

et al., 2012], mitochondrial DNA typing and sequencing, and single specific primer (SSP)-PCR Excluded by Requester 
et al., 2011; 2012]. Through the UC Davis Genome Center, the CNPRC has access to large-scale SNP typing 
to discover additional more informative SNPs using highly parallel sequencing of reduced-representation 
libraries (RRLs). The panels are run on the Fluidigm platform in single or multiple 96-well plate formats, and as 
such are more optimal than the lllumina platform previously used for analyzing smaller batches. Therefore, in 
the proposed funding period, the panels will be optimized to accommodate smaller batches of samples and 
employ the services of the BGl@UCDavis facility for high throughput whole genome sequencing. Assays 
developed are also routi

r
lv used I

� 
auantify rhesus and long-tailed-specific DNA templates more accurately 

Exclud��g ..... ... qPCRtechniques .. �................................ ]2011] and this assay has successfully identified rhesus-long-tailed 
Reques'ter'' · ·  ....,_-,----,--1 

' 
macaque hybrids from lnaoch1na, a ocation from which many rhesus and long-tailed macaques imported into 
the U.S. originate. On a fee-for-service basis, analysis of genealogical and demographic data including kinship 
assessment, pedigree validation, and the management of selective breeding and development of informative 
pedigrees for nonhuman primates other than rhesus and long-tailed macaques can be performed. 

Specific Aim 3. Manage the CNPRC DNA Bank and participate in the NPRC Consortium 
The DNA Bank serves as a repository for all biological samples including DNA from CNPRC colony animals. 
The DNA Bank, which is managed by the Genetic Management Services staff, benefits the CNPRC by 
establishing a basic repository of DNA and other samples and enhancing access to these resources. Access to 
these samples requires a signed MTA and review and approval from the Research Advisory Committee. A 
mechanism for international distribution that requires CITES permits has also been instituted. One of the goals 
of the Genetics and Genomics Working Group is to facilitate the distribution of nonhuman primate genetic 
material to the biomedical research community. The NPRC Consortium Working Groups have provided the 
impetus to share data and information across NPRCs and in many cases with the extended nonhuman primate 
community. The available "Animal Locator", National DNA Bank, and Primate Pathology Image Database are 
examples of cross-center sharing via the NPRC Consortium Working Groups. Expanded access to external 
participants has resulted in a distribution of over 1,000 DNA samples. 

With the work collectively performed through Specific Aims 2 and 3, there is a value added to colony 
management of the rhesus populations at the CNPRC and development of more robust applications of the 
genetic data. While the data will be used in conjunction with Colony Management and Research Services to 
make better-informed decisions related to genetic diversity within the rhesus population, the approaches, 
methodologies, and reagents generated will be made available to the broader NPRC and research 
communities. Working with the NPRC Consortium, information about the availability of technological 
advances and biological samples will be disseminated to the other NPRCs to advance initiatives strongly 
supported by the NIH and the Office of Research Infrastructure Programs (ORIP). Genetic Manage Services
will work jointly with Information Technology Services to develop a system to track distribution of samples 
with a long-term metric of success of increasing use of these samples over time. 
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Excluded by Requester Familial aggregation of .___ ... c.....,..,.............,_.......,_.....,...,..........,........., ....... ...-
in ....... r ... e .... s-u"""s-m-ac'"""a ... q .... u'""'e ... s------............... --........... n-m atol 76 :262-270, 201 4.

PMC Journal-in-Pro ress 

Excluded by Requester eve opment an va I atIon O a 
ancestr of rhesus maca ues Macaca mulatta . Am J Primatol in 

In Press

Excluded by Requester

eno yping in cynomo gus macaques using rea 
. MCID: PMC3470802 

Excluded by Requester 

xpressIon eve s o can I a e genes In ung issue o vacc ina e 
maca ues. J Med Primatol 42:161-164 2013. PMC Journal-in-Pro ress 

assay or in erring t e genet ic 

cynomo gus 

Excluded by Requester An 
empirical comparison of short tandem repeats (STRs) and single nucleotide polymorphisms (SNPs) for 
relatedness estimation in chinese rhesus macaques (Macaca mulatta). Am J Primatol 76:313-324, 2014. 
PMC , 101 ,roal-io-Proaress 

!Excluded by Requester 12012. Variation in CCL3L 1 copy number in 
rhesus macaques (Macaca mulatta). Comp Med 62:218-224, 2012. PMCID: PMC3364972 
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VERTEBRATE ANIMALS 

The California National Primate Research Center (CNPRC) vivarium is a component of the UC Davis 
Association for Assessment and Accreditation of Laboratory Animal Care International (AAALAC)-accredited
program. The most recent AAALAC review of the UC Davis Animal Care Program resulted in Full
Accreditation with no recommendations for improvements, attesting to the high quality standards at UC Davis
and the CNPRC. At UC Davis, a single Institutional Animal Care and Use Committee (IACUC) oversees all 
animal use in research and teaching in order to ensure that the highest ethical and animal welfare standards 

.,......_ ........ ......,..._t. UC Davis animal facilities are routinely inspected by the UC Davis Attending Veterinarian, Excluded by 

and the IACUC. Requester 

1. Proposed Use of Animals. The CNPRC maintains approximately 5,000 animals for investigators 
locally, regionally, and nationally. The current CNPRC · ·. . ists o .,..... ..... _.,.ofinE�
animal s ace. The outdoor animal housing area include Specific Animal field corra s ___ _.··ornc .. n

he outdoor space is used primarily to support t e ong-term bree Ing program. T<lliitinn
r esus pro uc I0n colony provides research subjects (males and females) that span the entire lifespan 
ranging from newborns to juveniles, prime reproductive age adults, to geriatric stages of life.
Approximately 1,700 of the 5,000 rhesus monkeys at the CNPRC are housed indoors. Animal rooms
are maintained within the recommended guidelines established by the current edition of the Guide for
the Care and Use of Laboratory Animals and the Animal Welfare Act. The CNPRC maintains two SPF 
rhesus colonies totaling 1,730 animals. SPF Level 1 rhesus monkeys are free of Cercopithecine
herpesvirus-1 (Herpes B-virus), SRV, SIV, and STLV. The SPF Level 1 colony of ~1,500 animals range 
in age from newborns to mature adults. These animals are housed in designated field corrals, corn 
cribs, and indoor animal rooms. SPF Level 2 includes pure Indian origin rhesus that are free of seven
persistent viruses including the four Level 1 viruses plus simian foamy virus, rhesus rhadinovirus, and 
rhesus cytomegalovirus. The CNPRC also supports 12 long-tailed macaques for long-term projects 
funded by other sources. All are housed indoors and according to the CNPRC Primate Well-Being Plan
comparable to rhesus monkeys. A small colony of titi monkeys (~86) are socially housed generally
in family groups. 

CNPRC policies provide maximum occupational health and safety including mandatory guidelines for 
safely working with nonhuman primates and their fluids, cells, and tissues. Included are the following 
requirements when entering animal areas: uniforms, scrubs, or buttoned laboratory coats; designated work
shoes or shoe covers; a facemask; full coverage eye goggles or face shields; and gloves. All work
conducted in the laboratories is under the required BSL2+ conditions and according to the CNPRC training
documents and standard operating procedures (SOPs) for the colony and experimental procedures. 

2. Justification of Animal Use, Species Choice, and Numbers. The CNPRC provides the optimal 
environment in which to conduct studies with monkeys because of the unique facilities and expertise of the
personnel. The use of nonhuman primates is crucial for the study of human health and disease. Nonhuman
primates provide important translational and preclinical models because of reproductive, developmental,
physiologic, and immunologic similarities. The major colony at the CNPRC consists of rhesus macaques as
the species most frequently used in biomedical research and requested by the majority of investigators. 
The colony is housed under three different conditions: indoor housing, outdoor group housing in corn cribs,
and half-acre outdoor field corrals. Animal numbers selected for projects are typically determined by a
power analysis as described in individual IACUC-approved protocols. 

3. Veterinary Care. The CNP �-,-1-L.lUo:LI.J..W,!,u........ii.lil...w..u.i,l,l,<.L...., the Associate Director for Primate 
Services (Chief Veterinarian) Excluded by Requester eterinary support is provided by Veterinarians and
Animal Health Technicians s see nma e edicine Services). Staff clinicians provide routine
surveillance of overall colony health and management practices as part of routine physical examinations.
Animals in the outdoor animal colony are weighed, tuberculin tested, immunized for measles and tetanus
as needed, serum banked as required, and examined routinely by a veterinarian twice annually. Animals 
housed outdoors are brought indoors to the hospital for treatment until resolution of the clinical problem 
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and then returned to the social group as quickly as possible to maintain social stability. The hospital has an 
approximate average daily census of 100 animals (maximum 200). Animals in the indoor colony are 
weighed bi-monthly, tuberculin tested twice annually, vaccinated for measles as needed, serum banked as 
required, and examined by a Veterinarian generally before assignment to research projects and/or during 
annual evaluations. Indoor-housed animals on morning health report are assessed by a clinician and 
typically treated in their home cages as needed. Approximately 160 animals are on health report daily with 
a daily average of 45 animals requiring follow-up care. In addition to clinical care, the veterinary staff 
members also perform research and veterinary care surgeries (~300 major surgical procedures annually). 
Clinical veterinary staff members also conduct colony-based projects on new anesthetic agents, improved 
vaccines for animal health, and new surgical techniques. Surveillance for tuberculosis is essential for the 
continued health status of the CNPRC colonies. 

4. Provisions to Minimize Discomfort, Pain, and Injury. Discomfort is minimized with appropriate sedation,
analgesics, and handling techniques. All possible anesthetics and analgesics are included and
administered under the direction of a CNPRC veterinarian. Animals are sedated with ketamine
hydrochloride (5-30 mg/kg intramuscular [IM]), telazol (5-8 mg/kg IM), or ketamine with dexmedetomidine
(0.015-0.075 mg/kg IM; with reversal atipamezole at a comparable dose) routinely to minimize discomfort
during experimental procedures. For surgical procedures, animals are intubated and maintained under
isoflurane (to effect), with post-operative monitoring for 2-3 days and administration of oxymorphone (0.15
mg/kg) or buprenorphine (0.01 -0.03 mg/kg) for 3 days per veterinary discretion. Animals are monitored by
the veterinary staff for alertness and activity post-anesthesia, including daily assessment for appetite,
hydration, and stool quality. Sutures and condition (e.g., appetite, hydration) are assessed daily for 7 days
post-operatively, discomfort is assessed and scored 3 days post-operatively. Antibiotics and other related
pharmacologic agents are administered under the supervision of a CNPRC veterinarian according to the
CNPRC formulary. The CNPRC maintains a full veterinary staff (Senior Veterinarians, Veterinary
Residents, Animal Health Technicians, Veterinary Pathologists, Pathology Technicians) (see all sections of
Primate Services). Veterinarians are on call 24 hours a day, seven days a week. The CNPRC maintains an
animal hospital, surgery and radiology suites, infectious and noninfectious nonhuman primate nurseries, an
infectious isolation unit, and anatomic and clinical pathology services. UC Davis complies with NIH policy
on animal welfare, the Animal Welfare Act, and all other applicable federal, state, and local laws.

5. Methods of Euthanasia. Animals are euthanized by an overdose of pentobarbital (�120 mg/kg
intravenously) consistent with the recommendations of the American Veterinary Medical Association
(AVMA) Guidelines on Euthanasia. All methods include well-established CNPRC SOPs as noted above,
which are approved by the UC Davis IACUC.
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RESOURCE SHARING PLAN 

A detailed Resource Sharing Plan is included in the Overall component of this application. 
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Person to be contacted on matters involving this application 

Prefix: First Name*: Middle Name: 

Ms. Alyssa 

Position/Title: 

Street1 *: 

Street2: 

City*: 

County: 

State*: 

Province: 

Country*: 

ZIP/ Postal Code*: 

Contracts and Grants Analyst 

1850 Research Park Drive 

Suite 300 

Davis 

CA: California 

USA: UNITED STATES 

956186[53 

Phone Number*: 530-754-7827 Fax Number: 530-754-7879 

7. TYPE OF APPLICANT*

Other (Specify): 

0MB Number: 4040-0001 

Expiration Date: 06/30/2016 

Organizational DUNS*: 04 71200840000 

Last Name*: Suffix: 

Bunn 

Email: aabunn@ucdavis.edu 

H: Public/State Controlled Institution of Higher Education 

Small Business Organization Type 0 Women Owned 0 Socially and Economically Disadvantaged 

11. DESCRIPTIVE TITLE OF APPLICANT'S PROJECT*
Behavior Research Services Core

12. PROPOSED PROJECT

Start Date*

05/01/2015

Tracking Number: GRANT117037 42 

Ending Date• 

04/30/2020 

Funding Opportunity Number: PAR-14-226 . Received Date: 07/15/2014 
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Contact PD/Pl: Lewin, Harris, A Core-Services-001 (371) 
0MB Number: 4040·0010 

Expiration Date: 06/3012016 

Project/Performance Site Location(s) 

Project/Performance Site Primary Location 

Organization Name: 

Duns Number: 

Street1 •: 

Street2: 

City*: 

County: 

State*: 

Province: 

Country*: 

Zip / Postal Code*: 

University of California Davis 

0471200840000 

One Shields Ave 

Davis 

CA: California 

USA: UNITED STATES 

956165270 

Project/Performance Site Congressional District*: 

File Name 

Additional Location(s) 

Tracking Number: GRANT117037 42 

0 I am submitting an application as an individual, and not on behalf of 

a company, state, local or tribal government, academia, or other type of 

organization. 

CA-003 
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Contact PD/Pl: Lewin, Harris, A Core-Services-001 (371) 

RESEARCH & RELATED Other Project Information 

1. Are Human Subjects Involved?* o Yes e No 

1.a. If YES to Human Subjects 

Is the Project Exempt from Federal regulations? 0 Yes 0 No 

If YES, check appropriate exemption number: - 1 - 2 - 3 _4 - 5 - 6

If NO, is the IRB review Pending? o Yes 0 No 

IRB Approval Date: 

Human Subject Assurance Number 

2. Are Vertebrate Animals Used?* • Yes 0 No 

2.a. If YES to Vertebrate Animals 

Is the IACUC review Pending? O Yes 0 No 

IACUC Approval Date: 

Animal Welfare Assurance Number 

3. Is proprietary/privileged information included in the application?* • Yes 0 No 

4.a. Does this project have an actual or potential impact - positive or negative - on the environment?* 0 Yes 

4.b. If yes, please explain:

4.c. If this project has an actual or potential impact on the environment, has an exemption been authorized or an O Yes

environmental assessment (EA) or environmental impact statement (EIS} been performed? 

4.d. If yes, please explain:

5. Is the research performance site designated, or eligible to be designated, as a historic place?* O Yes 

5.a. If yes, please explain:

6. Does this project involve activities outside the United States or partnership with international o Yes

collaborators?*

6.a. If yes, identify countries:

6.b. Optional Explanation:

Filename 

7. Project Summary/Abstract* BRSC_Abstract.pdf 

8. Project Narrative*

9. Bibliography & References Cited BRSC_BibliographyReferencesCited.pdf

10.Facilities & Other Resources BRSC_FacilitiesOtherResources.pdf 

11.Equipment BRSC_Equipment.pdf 
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Contact PD/Pl: Lewin, Harris, A Core-Services-001 (371) 

CORE SERVICES: BEHAVIOR RESEARCH SERVICES CORE 

ABSTRACT 

The California National Primate Research Center (CNPRC) Behavior Research Services Core is an efficient, 
low cost resource unique among the National Primate Research Centers. The Core was developed as a 
mechanism for experienced behavioral scientists to contribute on a recharge basis to meet investigator needs 
on a local to national level. Specialization in nonhuman primate behavior has long been an area of strength at 
the CNP RC. Three types of services are offered: (1) standardized behavioral assessments using protocols and 
equipment located at the CNPRC, (2) cooperative training and behavior of monkeys to facilitate research 
procedures using positive reinforcement techniques, and (3) biobehavioral assessment of animals of all ages, 
based upon procedures developed as part of the infant BioBehavioral Assessment (BBA) program, and 
comparison of investigator data with data from CNPRC's historical BBA database. In addition, off-site training 
and consultation services are available for studies conducted at other sites. 
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Contact PD/Pl : Lewin, Harris, A Core-Services-001 (371) 

CORE SERVICES: BEHAVIOR RESEARCH SERVICES CORE 

FACILITIES AND OTHER RESOURCES 
Excluded by 

I a�orat
;

ries· The Bebavipr Research Serv ices Core at the CNP RC compr ises the laborator ies of Requester

I
Excluded

:
y Req\Je5ler 

: Jand conta ins space in the Brain, M ind and Behav ior Research Unit for behav ioral
testing o live primates, as well as fac ilit ies for scoring behav ior from v ideotapes generated either on- or off-
s ite. Ava i lable space is modest, inasmuch as the major ity of the behavioral assessments are done in the 
animals' own home cages. This is especially relevant for the Behavior and Tra ining serv ices. A separate 
test ing space is available in one of the CNPRC Animal Win s for the Golub laborator to conduct 
outside of the home cage, such as in the Proprietary Info 

'---........ ------....... ---...... ---........ -,...a........,......ia;���__, laboratory includes a storehouse of materials and equipment used for morphometr ic, physiological, and 
behav ioral evaluat ion of infant to adult rhesus, including supplies for neurobehavioral assessments, gross 
motor observations, cognit ive testing, and social interaction assessments. Dedicated animal hous ing and 

��
l

���Eff�6r�t6;i�;r
i

:a�
v

��ag�-���:�;��f��:tA. 
1 has bench top space in the Childhood Health Building 

Clinical: Clinical care and related procedures in the CNPRC are conducted in the hosp ital area containing pre
and post-surgery suites, outpat ient, hosp ital and isolation wards, surgery, and pathology su ites. The Cl inical 
Pathology Laboratory includes services for hematology, cl in ical chemistry, bacteriology, paras itology, and 
serology. See Primate Serv ices sect ions for more detai ls. 

Animal: The vivar ium, which is part of the UC Dav is AAALAC-accredited program, includes indoor animal 
space including animal rooms, hosp itals, surgery suites, nurser ies, radioact ive mon itor ing housing areas, and 
infectious animal hous ing. The outdoor an imal hous ing area includes half-acre f ield corrals and corn-cr ibs as 
descr ibed in other sect ions of the appl icat ion. Pr imate Services is central ized and prov ides an imal care, colony 
management, research support, tra in ing, occupat ional safety, and a staff of expert animal handlers. The 
Cl in ical Pathology Laboratory provides diagnostic support serv ices as noted. The veterinary staff includes on
s ite veter inar ians for cl inical care (24/7), veterinary pathologists, and animal health technicians, all descr ibed in 
other sect ions of the appl icat ion. See Primate Services sect ions for more detai ls. 

Computer: Colony demographics, breeding management, and health and pathology are all computer ized, and 
Information Technology Services prov ides desktop support and other related serv ices (see other sections of 
the appl icat ion). Staff in the Behavior Research Serv ices Core each have desktop PCs w ith word process ing 
and stat ist ical software as well as computers running The Observer software program for scoring of 
v ideorecorded behav ior. All individuals have access to the CNPRC fi le server for backups. 

Office: Office space and administrative support is provided for the faculty and staff within the Behavior 
Research Serv ices Core. 

Other: The CNPRC provides the optimal env ironment for studies w ith nonhuman pr imates based on the 
facilities, support serv ices, and extens ive expert ise ava ilable as described in th is appl icat ion. Support serv ices 
ava ilable on campus and at the CNPRC include a storehouse for purchase of commonly used suppl ies, multi
user instruments that are available on a recharge bas is, and other Core laboratories offering assays and 
testing on a recharge basis. A shop for equipment fabr icat ion and repair is located at the CNPRC. 
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Contact PD/Pl: Lewin, Harris, A Core-Services-001 (371) 

CORE SERVICES: BEHAVIOR RESEARCH SERVICES CORE 

EQUIPMENT 

The following equipment is available for Standardized Behavioral Testing through the Behavior Research 

Services Core. Four mobil Proprietary Info Lafayette Instruments) with the Windows-based software 
Proprietary Info nd with touchscreen and automated reward dispensing 
capa 11 1es, are ava1 a e or e av1or es 1ng in the home room. These four stations were purchased through 
the Core. Other legacy equipment (equipment purchased by Investigators without base grant funding and 
available for use through the Core) includes a Bravo System (Nicolet Biomedical, Madison, Wisconsin) with 
dedicated PC computer that is available for brain response testing. Eight ActiTrac activity monitors (IM 
S stems can be used for slee -wake c cle assessment and general activity measures. Two small-scale 

Proprietary Info with test accessories for developmental and cognitive 
es ing an a Proprietary Info es appara us are available for rhesus testing. Custom made "puzzle 

boxes" and commerc1a puzz e mazes (Primate Products, Inc.) can be used for cognitive testing as well as 
enrichment purposes. Observational data can be collected on two laptop computers utilizing The Observer 
software (Noldus Information Technology, The Netherlands) either live or via a digital video camera. 

Th BBA 
. 

I 
. 

I d h f II 
. 

I 
. . Excluded by 

I b e testing protoco inc u es t e use o a appropriate egacy equipment in Re uester a oratory to 
complete the testing including: Specially constructed cages for the Human lntru er, 1 eo ayback, and 
Preferential Look tests; Video equipment (low-light cameras, DVD player for presenting stimuli to the animals, 
DVD recorder for recording animals' behavioral responses, viewing monitors (for the monkeys and for the 
technicians), digital mixers, and microphones); specially constructed novel objects that each contain an Actical 
Activity monitor; computers for recording behavior live and from videotape. In addition, equipment in the wet 
laboatory that is used for the BBA program includes a gamma counter, vortex, balance, pH meter, stirrers, and 
water baths. 

The Cooperative Training and Behavior component does not utilize equipment to conduct their services. 
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Contact PD/Pl: Lewin, Harris, A Core-Services-001 (371) 
0MB Number: 4040·0001 

Expiration Date: 06/3012016 

RESEARCH & RELATED Senior/Key Person Profile (Expanded) 

I 
Excluded by Requester 

Tracking Number: GRANT117037 42 

PROFILE• Project Director/Principal Investigator I 
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Contact PD/Pl: Lewin, Harris, A Core-Services-001 (371) 

I 
Excluded by Requester 

Tracking Number: GRANT117037 42 

PROFILE - Senior/Kev Person I 
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Contact PD/Pl: Lewin, Harris, A Core-Services-001 (371) 0MB Number: 4040-0001 

Expiration Date: 06/30/20t 6 

RESEARCH & RELATED BUDGET - SECTION A & B, BUDGET PERIOD 1 

ORGANIZATIONAL DUNS*: 0471200840000 

Budget Type*: • Project O Subaward/Consortium 
Enter name of Organization: Regents of the University of California 

Start Date*: 05-01-2015 End Date*: 04-30-2016 Budget Period: 1 

A. Senior/Key Person

Prefix First Name• Middle 

Name 

Last Name* Suffix Project Role* Base Calendar Academic Summer Requested Fringe Funds Requested($)* 

_...as�a .... la
;::;,;

r
"""
rv

_.
l
.ao..
S)_ Months Months Months Salary ($)* Benefits ($)*

� I ... Ex

-

cl

-

ud
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e

_

d

_
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_

y

_

R

_

e

_

q

-

ue

_

s

_

te

_

r 

__________ __.l 
J�:aii::::: �::���� ... 

r

FFORT 

, 
.. 

: 
.. 

: 
............... 

: 
.. 

:
..
.
.. 

'

;::::: ::;:::; :::�:;:: 
Total Funds Requested for all Senior Key Persons in the attached file 

Additional Senior Key Persons: File Name: Total Senior/Key Person 30,812.00 

B. Other Personnel

Number of Project Role*

Personnel*

Calendar Months Academic Months Summer Months Requested Salary ($)* Fringe Benefits* Funds Requested ($)* 

Post Doctoral Associates 
..................... .................................................... , ............................. ....... , ..................... , ........ ............ , ......................... ...................................... .. ................................................ .............................................. ................................................. . 

Graduate Students 

.............................. U..n.��.�w��.�.�t .e. .. �t.��.e.�.t� ......................... ...................................... ...................................... ...................................... .................................................. .............................................. ................................................. .
Secretarial/Clerical 

1 
. . ... . . .. . 

Attffiate ·scieni"fsi
""
IEx

.......,cl
,...

ud
..,.e -d""'b-y""'R"'"e -q -ue-s"""te-r---,1 ··. EFFORT 

1 ············core·Maii·a"gerjExcluded by Requester 
1 · 

2 ······core·T echr
1

ical Suooort1Excluded by
!Excluded by Requester 1 

4 Total Number Other Personnel

RESEARCH & RELATED Budget {A-B} (Funds Requested) 

Tracking Number : GRANT117037 42 

7,698.00 239.00 7,937.00 
.. ...................................... ................••...................• . . ................................... ............. . . ................................ ............ .................................................. 

5,674.00 3,002.00 8,676.00 
.. ......... ..................... ........ . . . .............. ..................... . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . .  ... .................... ........ . . . . . . ....... ...... . ......................... . 

5,652.00 2,990.00 8,642.00 

Total Other Personnel 

Total Salary, Wages and Fringe Benefits (A+B) 
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Contact PD/Pl: Lewin, Harris, A Core-Services-001 (371) 

RESEARCH & RELATED BUDGET - SECTION C, D, & E, BUDGET PERIOD 1 

ORGANIZATIONAL DUNS*: 0471200840000 

Budget Type*: • Project O Subaward/Consortium 

Enter name of Organization: Regents of the University of California 

Start Date*: 05-01-2015 End Date*: 04-30-2016 Budget Period: 1 

C. Equipment Description

List items and dollar amount for each item exceeding $5,000 

Equipment Item Funds Requested($)* 

Total funds requested for all equipment listed in the attached file 0.00 

Additional Equipment: 

D. Travel

File Name: 

Total Equipment 0.00 

1. Domestic Travel Costs ( Incl. Canada, Mexico, and U.S. Possessions)

Funds Requested ($)* 

1,500.00 

0.00 2. Foreign Travel Costs

E. Participant/Trainee Support Costs

1. Tuition/Fees/Health Insurance

2. Stipends

3. Travel

4. Subsistence

5. Other:

O Number of Participants/Trainees 

RESEARCH & RELATED Budget {C-E} (Funds Requested) 

Tracking Number: GRANT11703742 

Total Travel Cost 

Total Participant Trainee Support Costs 
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1,500.00 

Funds Requested ($)* 

0.00 

0.00 

0.00 

0.00 

0.00 
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Contact PD/Pl: Lewin, Harris, A Core-Services-001 (371) 

RESEARCH & RELATED BUDGET- SECTIONS F-K, BUDGET PERIOD 1 

ORGANIZATIONAL DUNS*: 0471200840000 

Budget Type*: • Project O Subaward/Consortium 

Enter name of Organization: Regents of the University of California 

Start Date*: 05-01-2015 End Date*: 04-30-2016 Budget Period: 1 

F. Other Direct Costs Funds Requested($)* 

1. Materials and Supplies 5,000.00 

2. Publication Costs 1,000.00 

3. Consultant Services 0.00 

4. ADP/Computer Services 0.00 

5. Subawards/Consortium/Contractual Costs 0.00 

6. Equipment or Facility Rental/User Fees 0.00 

7. Alterations and Renovations 0.00 

Total Other Direct Costs 6,000.00 

G. Direct Costs Funds Requested ($)* 

H. Indirect Costs

Indirect Cost Type 

1. MTDC Primate Center Rate

Cognizant Federal Agency 

(Agency Name, POC Name, and POC Phone Number) 

I. Total Direct and Indirect Costs

Total Direct Costs (A thru F) 63,567.00 

Indirect Cost Rate (%) Indirect Cost Base ($) Funds Requested ($)* 

22. 7 63,567.00 14,430.00 
----------< 

Total Indirect Costs 14,430.00 

DHHS, ERNEST WILLARD, (415) 437-7820 

Total Direct and Indirect Institutional Costs (G + H) 

Funds Requested ($)* 

77,997.00 

Funds Requested ($)"I 

0.00 

K. Budget Justification* File Name: BRSC_BudgetJustification.pdf 

(Only attach one file.) 

RESEARCH & RELATED Budget {F-K} (Funds Requested) 

Tracking Number: GRANT11703742 
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Contact PD/Pl: Lewin, Harris, A Core-Services-001 (371) 0MB Number: 4040-0001 

Expiration Date: 06/30/20t 6 

RESEARCH & RELATED BUDGET - SECTION A & B, BUDGET PERIOD 2 

ORGANIZATIONAL DUNS*: 0471200840000 
Budget Type*: • Project O Subaward/Consortium 
Enter name of Organization: Regents of the University of California 

A. Senior/Key Person
Prefix First Name• Middle 

Start Date*: 05-01-2016 

Last Name* Suffix Project Role* 

End Date*: 04-30-2017 Budget Period: 2 

Base Calendar Academic Summer Requested Fringe Funds Requested($)* 
Name Salary ($) Months Months Months Salary ($)* Benefits ($)* 

i�;�: ... 1:_d_:-�-:-:-:-:-:-,�-�-":-�-:,_:_II _S_ e_n_i _o _r _K _e _y_P _e-rs_o_n_s-in _ t _h..,! �=����if }i�
d

::: f j �:,��

iooal 

B

a

se IEFFORT I : : •······ ... : .. :..... 
1 
;:::: : ::;:: :; :; :�:; :; 

Additional Senior Key Persons: 

B. Other Personnel
Number of Project Role*
Personnel*

Post Doctoral Associates 

File Name: Total Senior/Key Person 32,262.00 

Calendar Months Academic Months Summer Months Requested Salary ($)* Fringe Benefits* Funds Requested ($)* 

......................................................................... , ............................. ....... , ..................... , ........ ............ , ......................... ...................................... .................................................. .............................................. ................................................. . 

Graduate Students 

.............................. U..n.��.�w��.�.�t .e. .. �t.��.e.�. t� ......................... ...................................... ...................................... ...................................... .................................................. .............................................. ................................................. .
Secretarial/Cleric�a!!_I _______ -Jli=E'i=Fi=ifonRR°TTI••·· ...................................... ...................

.
.................. .................................................. .............................................. ................................................. . 

1 
....

..
...

. Attffiate·scieni"fsilExcluded by Requester 7,929.00 246.00 8,175.00
1 

········
····

·core·Maii·a"gerlExcluded by Requester 
.... ...................................... ················••···················· ································s)344:Qo ····························j:2:fa:00 ································g:i:i1ii:io

2 "····r.;;��-T�;:�;:;i· ,:.:�I �I 1nnnrr1Excluded by 
.......................................... ...................................... ...................... ......... s:a2·1j)'O ... .................... "'3:22

Q
j)'O ...... .. ....... 9:04'1j)'O

!Excluded by Requester 1,-..._ ........ __ _ 

4 Total Number Other Personnel 

RESEARCH & RELATED Budget {A-B} (Funds Requested) 

Tracking Number: GRANT117037 42 

Total Other Personnel 

Total Salary, Wages and Fringe Benefits (A+B) 
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Contact PD/Pl: Lewin, Harris, A Core-Services-001 (371) 

RESEARCH & RELATED BUDGET - SECTION C, D, & E, BUDGET PERIOD 2 

ORGANIZATIONAL DUNS*: 0471200840000 

Budget Type*: • Project O Subaward/Consortium 

Enter name of Organization: Regents of the University of California 

Start Date*: 05-01-2016 End Date*: 04-30-2017 Budget Period: 2 

C. Equipment Description

List items and dollar amount for each item exceeding $5,000 

Equipment Item Funds Requested($)* 

Total funds requested for all equipment listed in the attached file 0.00 

Additional Equipment: 

D. Travel

File Name: 

Total Equipment 0.00 

1. Domestic Travel Costs ( Incl. Canada, Mexico, and U.S. Possessions)

Funds Requested ($)* 

1,545.00 

0.00 2. Foreign Travel Costs

E. Participant/Trainee Support Costs

1. Tuition/Fees/Health Insurance

2. Stipends

3. Travel

4. Subsistence

5. Other:

O Number of Participants/Trainees 

RESEARCH & RELATED Budget {C-E} (Funds Requested) 

Tracking Number: GRANT11703742 

Total Travel Cost 

Total Participant Trainee Support Costs 
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1,545.00 

Funds Requested ($)* 

0.00 

0.00 

0.00 

0.00 

0.00 
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Contact PD/Pl: Lewin, Harris, A Core-Services-001 (371) 

RESEARCH & RELATED BUDGET- SECTIONS F-K, BUDGET PERIOD 2 

ORGANIZATIONAL DUNS*: 0471200840000 

Budget Type*: • Project O Subaward/Consortium 

Enter name of Organization: Regents of the University of California 

Start Date*: 05-01-2016 End Date*: 04-30-2017 Budget Period: 2 

F. Other Direct Costs Funds Requested($)* 

1. Materials and Supplies 5,150.00 

2. Publication Costs 1,030.00 

3. Consultant Services 0.00 

4. ADP/Computer Services 0.00 

5. Subawards/Consortium/Contractual Costs 0.00 

6. Equipment or Facility Rental/User Fees 0.00 

7. Alterations and Renovations 0.00 

Total Other Direct Costs 6,180.00 

G. Direct Costs Funds Requested ($)* 

H. Indirect Costs

Indirect Cost Type 

1. MTDC Primate Center Rate

Cognizant Federal Agency 

(Agency Name, POC Name, and POC Phone Number) 

I. Total Direct and Indirect Costs

Total Direct Costs (A thru F) 66,280.00 

Indirect Cost Rate (%) Indirect Cost Base ($) Funds Requested ($)* 

22. 7 66,280.00 15,046.00 
----------< 

Total Indirect Costs 15,046.00 

DHHS, ERNEST WILLARD, (415) 437-7820 

Total Direct and Indirect Institutional Costs (G + H) 

Funds Requested ($)* 

81,326.00 

Funds Requested ($)"I 

0.00 

K. Budget Justification* File Name: BRSC_BudgetJustification.pdf 

(Only attach one file.) 

RESEARCH & RELATED Budget {F-K} (Funds Requested) 

Tracking Number: GRANT11703742 
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Contact PD/Pl: Lewin, Harris, A Core-Services-001 (371) 0MB Number: 4040-0001 

Expiration Date: 06/30/20t 6 

RESEARCH & RELATED BUDGET - SECTION A & B, BUDGET PERIOD 3 

ORGANIZATIONAL DUNS*: 0471200840000 
Budget Type*: • Project O Subaward/Consortium 
Enter name of Organization: Regents of the University of California 

A. Senior/Key Person

Prefix First Name• Middle 

Name 

Start Date*: 05-01-2017 

Last Name* Suffix Project Role* 

End Date*: 04-30-2018 Budget Period: 3 

Base Calendar Academic Summer Requested Fringe Funds Requested($)* 

Salary ($) Months Months Months Salary ($)* Benefits ($)* 

id ... :-n_:_:_,:_:_:_'u-�-:-:-".

-
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Additional Senior Key Persons: 

B. Other Personnel

Number of Project Role*

Personnel*

Post Doctoral Associates 

File Name: Total Senior/Key Person 33,577.00 

Calendar Months Academic Months Summer Months Requested Salary ($)* Fringe Benefits* Funds Requested ($)* 

..................... .................................................... , ............................. ....... , ..................... , ........ ............ , ......................... ...................... ................ .. ........................................... ..... .............................................. ................................................. . 

Graduate Students 

.............................. U..n.��.�w��.�.�t .e. .. �t.��.e.�.t� ......................... ...................................... ...................................... ...................................... .................................................. .............................................. ................................................. .
Secretarial/Cleri,.,,,�1----------.-----. 

1 
.....

..
.
.
...

. Affffiate·scientf�ilExcluded by RequeSter EFFORT ······································ ...................................... ································sj·ifr'.i:io ·············••··•··············260'.i:io ································s:42ii:io
1 

·
·······

·
····core·Maii·a"ge�Excluded by RequeSter 

r 
........ ...................... . ... . ... ······ ··········•• ···· ······ ··· · ······ ································6:i:i20-:Cio ····························j:43s'.i:io ································g:45s'.i:io

2 
....

.
........ r.;;re·T��'t-lrli·,:.;�I �I ,nnnrtExcluded by Reques

...................................... ...................................... ............................... s:99tf60 ... .................... "'3>i25:6o ...... .. ....... 9:42·1-:c:>·o
!Excluded by Requester I 

4 Total Number Other Personnel 

RESEARCH & RELATED Budget {A-B} (Funds Requested) 

Tracking Number: GRANT117037 42 

Total Other Personnel 

Total Salary, Wages and Fringe Benefits (A+B) 
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27,306.00 

60,883.00 

Funding Opportunity Number: PAR-14-226. Received Date: 2014-07-15T19:19:27.000-04:00 

Obtained by Rise for Animals. 
Uploaded to Animal Research Laboratory Overview (ARLO) on 09/19/2020



Contact PD/Pl: Lewin, Harris, A Core-Services-001 (371) 

RESEARCH & RELATED BUDGET - SECTION C, D, & E, BUDGET PERIOD 3 

ORGANIZATIONAL DUNS*: 0471200840000 

Budget Type*: • Project O Subaward/Consortium 

Enter name of Organization: Regents of the University of California 

Start Date*: 05-01-2017 End Date*: 04-30-2018 Budget Period: 3 

C. Equipment Description

List items and dollar amount for each item exceeding $5,000 

Equipment Item Funds Requested($)* 

Total funds requested for all equipment listed in the attached file 0.00 

Additional Equipment: 

D. Travel

File Name: 

Total Equipment 0.00 

1. Domestic Travel Costs ( Incl. Canada, Mexico, and U.S. Possessions)

Funds Requested ($)* 

1,591.00 

0.00 2. Foreign Travel Costs

E. Participant/Trainee Support Costs

1. Tuition/Fees/Health Insurance

2. Stipends

3. Travel

4. Subsistence

5. Other:

O Number of Participants/Trainees 

RESEARCH & RELATED Budget {C-E} (Funds Requested) 

Tracking Number: GRANT11703742 

Total Travel Cost 

Total Participant Trainee Support Costs 
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1,591.00 

Funds Requested ($)* 

0.00 

0.00 

0.00 

0.00 

0.00 

Funding Opportunity Number: PAR-14-226. Received Date: 
2014-07-15T19:19:27.000-04:00 

Obtained by Rise for Animals. 
Uploaded to Animal Research Laboratory Overview (ARLO) on 09/19/2020



Contact PD/Pl: Lewin, Harris, A Core-Services-001 (371) 

RESEARCH & RELATED BUDGET- SECTIONS F-K, BUDGET PERIOD 3 

ORGANIZATIONAL DUNS*: 0471200840000 

Budget Type*: • Project O Subaward/Consortium 

Enter name of Organization: Regents of the University of California 

Start Date*: 05-01-2017 End Date*: 04-30-2018 Budget Period: 3 

F. Other Direct Costs Funds Requested($)* 

1. Materials and Supplies 5,305.00 

2. Publication Costs 1,061.00 

3. Consultant Services 0.00 

4. ADP/Computer Services 0.00 

5. Subawards/Consortium/Contractual Costs 0.00 

6. Equipment or Facility Rental/User Fees 0.00 

7. Alterations and Renovations 0.00 

Total Other Direct Costs 6,366.00 

G. Direct Costs Funds Requested ($)* 

H. Indirect Costs

Indirect Cost Type 

1. MTDC Primate Center Rate

Cognizant Federal Agency 

(Agency Name, POC Name, and POC Phone Number) 

I. Total Direct and Indirect Costs

Total Direct Costs (A thru F) 68,840.00 

Indirect Cost Rate (%) Indirect Cost Base ($) Funds Requested ($)* 

22. 7 68,840.00 15,627.00 
----------< 

Total Indirect Costs 15,627.00 

DHHS, ERNEST WILLARD, (415) 437-7820 

Total Direct and Indirect Institutional Costs (G + H) 

Funds Requested ($)* 

84,467.00 

Funds Requested ($)"I 

0.00 

K. Budget Justification* File Name: BRSC_BudgetJustification.pdf 

(Only attach one file.) 

RESEARCH & RELATED Budget {F-K} (Funds Requested) 

Tracking Number: GRANT11703742 
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Contact PD/Pl: Lewin, Harris, A Core -Services-001 (371) 0MB Number: 4040-0001 

Expiration Date: 06/30/20t 6 

RESEARCH & RELATED BUDGET - SECTION A & B, BUDGET PERIOD 4 

ORGANIZATIONAL DUNS*: 0471200840000

Budget Type*: • Project O Subaward/Consortium
Enter name of Organization: Regents of the University of Californ ia 

A. Senior/Key Person
Prefix First Name• Middle 

Name 

Start Date*: 05-01-2018

Last Name* Suffix Project Role* 

End Date*: 04-30-2019 Budget Period: 4 

Base Calendar Academic Summer Requested Fringe Funds Requested($)* 
Salary ($) Months Months Months Salary ($)* Benefits ($)*

i�;�: .. r-d ... : ... "R ... d:-�-:-:-: .... :-: ... 

u 

... :_:,_: .. 1 .. 1 s""'e- n""'i'""o -r ... K ... e -y""'P""e-r -so_n_s-.-in .... th_J �=����!f Jii::::: -�-=-
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s
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a_

s

_

e

_ l

EFFORT 

I : : .......... : .. :..... l ::::: : ::;:: :; :::;:; :; 

Additional Senior Key Persons: 

B. Other Personnel
Number of Project Role*
Personnel*

Post Doctoral Associates 

File Name: Total Senior/Key Person 34,896.00 

Calendar Months Academic Months Summer Months Requested Salary ($)* Fringe Benefits* Funds Requested ($)*

......................................................................... , ............................. ....... , ..................... , ........ ............ , ......................... ...................................... .................................................. .............................................. ................................................. . 

Graduate Students

.............................. U..n.��.�w��.�.�t .e. .. �t.��.e.�.t� ......................... ...................................... ...................................... ...................................... .................................................. .............................................. ................................................. .
Secretarial/Cler;.ic�a::.,I ----------licE□ff

c:o=:iRn'Tr,······ ...................................... ................•..................... .................................................. ................................................................................................
� :::::::::::::�:i;latatt::�i:1Excluded by Reque

s

ter ...... ...................................... ················••···················· ································!::ci6.:6ci ····························3:!:1:6·6 ································!:i:i:66
2 ·····

····
··corE/fechr1icai"su�·�or�Excluded by

...... ...................................... ...................................... ...................... ....... 5J7if60 ....................... ···3:532:ifo ...... . ....... g)foiiifo
!Excluded by Requester -

4 Total Number Other Personnel

RESEARCH & RELATED Budget {A-B} (Funds Requested) 

Tracking Number: GRANT117037 42 

Total Other Personnel 

Total Salary, Wages and Fringe Benefits (A+B) 
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28,343.00 

63,239.00 
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Contact PD/Pl: Lewin, Harris, A Core-Services-001 (371) 

RESEARCH & RELATED BUDGET - SECTION C, D, & E, BUDGET PERIOD 4 

ORGANIZATIONAL DUNS*: 0471200840000 

Budget Type*: • Project O Subaward/Consortium 

Enter name of Organization: Regents of the University of California 

Start Date*: 05-01-2018 End Date*: 04-30-2019 Budget Period: 4 

C. Equipment Description

List items and dollar amount for each item exceeding $5,000 

Equipment Item Funds Requested($)* 

Total funds requested for all equipment listed in the attached file 0.00 

Additional Equipment: 

D. Travel

File Name: 

Total Equipment 0.00 

1. Domestic Travel Costs ( Incl. Canada, Mexico, and U.S. Possessions)

Funds Requested ($)* 

1,639.00 

0.00 2. Foreign Travel Costs

E. Participant/Trainee Support Costs

1. Tuition/Fees/Health Insurance

2. Stipends

3. Travel

4. Subsistence

5. Other:

O Number of Participants/Trainees 

RESEARCH & RELATED Budget {C-E} (Funds Requested) 

Tracking Number: GRANT11703742 

Total Travel Cost 

Total Participant Trainee Support Costs 
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1,639.00 

Funds Requested ($)* 

0.00 

0.00 

0.00 

0.00 

0.00 

Funding Opportunity Number: PAR-14-226. Received Date: 
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Obtained by Rise for Animals. 
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Contact PD/Pl: Lewin, Harris, A Core-Services-001 (371) 

RESEARCH & RELATED BUDGET- SECTIONS F-K, BUDGET PERIOD 4 

ORGANIZATIONAL DUNS*: 0471200840000 

Budget Type*: • Project O Subaward/Consortium 

Enter name of Organization: Regents of the University of California 

Start Date*: 05-01-2018 End Date*: 04-30-2019 Budget Period: 4 

F. Other Direct Costs Funds Requested($)* 

1. Materials and Supplies 5,464.00 

2. Publication Costs 1,093.00 

3. Consultant Services 0.00 

4. ADP/Computer Services 0.00 

5. Subawards/Consortium/Contractual Costs 0.00 

6. Equipment or Facility Rental/User Fees 0.00 

7. Alterations and Renovations 0.00 

Total Other Direct Costs 6,557.00 

G. Direct Costs Funds Requested ($)* 

H. Indirect Costs

Indirect Cost Type 

1. MTDC Primate Center Rate

Cognizant Federal Agency 

(Agency Name, POC Name, and POC Phone Number) 

I. Total Direct and Indirect Costs

Total Direct Costs (A thru F) 71,435.00 

Indirect Cost Rate (%) Indirect Cost Base ($) Funds Requested ($)* 

22. 7 71,435.00 16,216.00 
----------< 

Total Indirect Costs 16,216.00 

DHHS, ERNEST WILLARD, (415) 437-7820 

Total Direct and Indirect Institutional Costs (G + H) 

Funds Requested ($)* 

87,651.00 

Funds Requested ($)"I 

0.00 

K. Budget Justification* File Name: BRSC_BudgetJustification.pdf 

(Only attach one file.) 

RESEARCH & RELATED Budget {F-K} (Funds Requested) 

Tracking Number: GRANT11703742 
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Contact PD/Pl: Lewin, Harris, A Core-Services-001 (371) 0MB Number: 4040-0001 

Expiration Date: 06/30/20t 6 

RESEARCH & RELATED BUDGET - SECTION A & B, BUDGET PERIOD 5 

ORGANIZATIONAL DUNS*: 0471200840000 
Budget Type*: • Project O Subaward/Consortium 
Enter name of Organization: Regents of the University of California 

Start Date*: 05-01-2019 End Date*: 04-30-2020 Budget Period: 5 

A. Senior/Key Person
Prefix First Name• Middle Last Name* Suffix Project Role* Base Calendar Academic Summer Requested Fringe Funds Requested ($)* 

Name _.,.s,...a ... la_rv..,.._($.._,)
__.

M_o_n_t _hs ___ 
... 

Months Months Salary ($)* Benefits ($)*� l ... "_
cl

-

ud
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e
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1

::::: ::;:::; :::;:;:; 
Total Funds Requested for all Senior Key Persons in the attached file 

Additional Senior Key Persons: File Name: Total Senior/Key Person 36,287.00 

B. Other Personnel
Number of Project Role*
Personnel*

Calendar Months Academic Months Summer Months Requested Salary ($)* Fringe Benefits* Funds Requested ($)* 

Post Doctoral Associates 
......................................................................... , ............................. ....... , ..................... , ........ ............ , ......................... ...................................... .................................................. .............................................. ................................................. . 

Graduate Students 

.............................. U..n.��.�w��.�.�t .e. .. �t.��.e.�.t� ......................... ...................................... ...................................... ...................................... .................................................. .............................................. ................................................. .
Secretarial/Clerical E

FF

OR

T 1 ....
..
.... Attffiate·scieni"i�i"IExcluded by Requester

1 ············core·Maii·a"ge)Exclud ed by Requester 

2 
···········

r.
;:;;;;;·

,:
;,;;::

;.;
;:;;;;:,1 �, mnort Excluded by

!Excluded by Requester

4 Total Number Other Personnel 

RESEARCH & RELATED Budget {A-B} (Funds Requested) 

Tracking Number : GRANT117037 42 

8,664.00 293.00 8,957.00 
... ...................................... . ...............•• ...................• . . . ....... . ....... . . ....... .......... ....... ...... . . ................................ .. .......... .................................................. 

6,386.00 3,870.00 10,256.00 ... ...................................... ...................................... ...................... ........................... ... .................... ..................... ...... . ......................... .
6,361.00 3,855.00 10,216.00 

Total Other Personnel 

Total Salary, Wages and Fringe Benefits (A+B) 
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29,429.00 

65,716.00 
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Contact PD/Pl: Lewin, Harris, A Core-Services-001 (371) 

RESEARCH & RELATED BUDGET - SECTION C, D, & E, BUDGET PERIOD 5 

ORGANIZATIONAL DUNS*: 0471200840000 

Budget Type*: • Project O Subaward/Consortium 

Enter name of Organization: Regents of the University of California 

Start Date*: 05-01-2019 End Date*: 04-30-2020 Budget Period: 5 

C. Equipment Description

List items and dollar amount for each item exceeding $5,000 

Equipment Item Funds Requested($)* 

Total funds requested for all equipment listed in the attached file 0.00 

Additional Equipment: 

D. Travel

File Name: 

Total Equipment 0.00 

1. Domestic Travel Costs ( Incl. Canada, Mexico, and U.S. Possessions)

Funds Requested ($)* 

1,688.00 

0.00 2. Foreign Travel Costs

E. Participant/Trainee Support Costs

1. Tuition/Fees/Health Insurance

2. Stipends

3. Travel

4. Subsistence

5. Other:

O Number of Participants/Trainees 

RESEARCH & RELATED Budget {C-E} (Funds Requested) 

Tracking Number: GRANT11703742 

Total Travel Cost 

Total Participant Trainee Support Costs 
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1,688.00 

Funds Requested ($)* 

0.00 

0.00 

0.00 

0.00 

0.00 

Funding Opportunity Number: PAR-14-226. Received Date: 
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Contact PD/Pl: Lewin, Harris, A Core-Services-001 (371) 

RESEARCH & RELATED BUDGET- SECTIONS F-K, BUDGET PERIOD 5 

ORGANIZATIONAL DUNS*: 0471200840000 

Budget Type*: • Project O Subaward/Consortium 

Enter name of Organization: Regents of the University of California 

Start Date*: 05-01-2019 End Date*: 04-30-2020 Budget Period: 5 

F. Other Direct Costs Funds Requested($)* 

1. Materials and Supplies 5,628.00 

2. Publication Costs 1,126.00 

3. Consultant Services 0.00 

4. ADP/Computer Services 0.00 

5. Subawards/Consortium/Contractual Costs 0.00 

6. Equipment or Facility Rental/User Fees 0.00 

7. Alterations and Renovations 0.00 

Total Other Direct Costs 6,754.00 

G. Direct Costs Funds Requested ($)* 

H. Indirect Costs

Indirect Cost Type 

1. MTDC Primate Center Rate

Cognizant Federal Agency 

(Agency Name, POC Name, and POC Phone Number) 

I. Total Direct and Indirect Costs

Total Direct Costs (A thru F) 74,158.00 

Indirect Cost Rate (%) Indirect Cost Base ($) Funds Requested ($)* 

22. 7 74,158.00 16,834.00 
----------< 

Total Indirect Costs 16,834.00 

DHHS, ERNEST WILLARD, (415) 437-7820 

Total Direct and Indirect Institutional Costs (G + H) 

Funds Requested ($)* 

90,992.00 

Funds Requested ($)"I 

0.00 

K. Budget Justification* File Name: BRSC_BudgetJustification.pdf 

(Only attach one file.) 

RESEARCH & RELATED Budget {F-K} (Funds Requested) 

Tracking Number: GRANT11703742 
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Contact PD/Pl : Lewin, Harris, A Core-Services-001 (371) 

CORE SERVICES: BEHAVIOR RESEARCH SERVICES CORE 

BUDGET JUSTIFICATION 
All funds requested in the Core are for developmental and administrative activities only. Services provided to 
users are fully charged to those activities based upon approved rates. Salaries recovered through Core 
recharge activities are dependent on actual effort on Core services. With the addition of two new Core service 
divisions (BioBehavioral Assessment and Cooperative Training) during the current funding period, 
administrative responsibilities have been reorganized as described below. 

PERSONNEL 
The personnel table provides an overview of the percent full time equivalent (FTE) devoted to CNPRC base 
grant functions and the funding source. Totals with an asterisk (*) represent those individuals whose effort is 
split among more than one component of the CNPRC. 

Percent(%) FTE devoted to CNPRC base 
functions b source 

Role 
Exclude d by Reques ter Core Scientist o/o Effort 

Affiliate Scientist 
Core Scientist 
Core Mana er 
Technician 
Technician 

!Exclu ded by Re quester 
I PhD, Core ScientistlEFFORT

lmonths ,__,__...,.As Core Lead, Excluded by Reques ter
represents the Core within the administrative structure of the CNPR e a ends meetings and participates 
in strategic initiatives to integrate the Core Exc luded by will oversee the cooperative training and behavior 
services for the Core. RequeS te r 

.,,,.,,,.,,.,,..,� .... ,...-_-_ -_ -_ -.., __ __, ----==--::::-:-, Exclude d by I
EFFORT I o/o Exclu ded by 

Re ues te r PhD, Affiliate Scientist ... ____ __.months Effort Re ues ter will communicate with scientists 
reques 1ng ore services and advise on the most appropriate assessments or project specific goals, supervise 
standardized behavioral testing, provide data quality assurance, review the literaturer="".,...,� ....... � scientific 

_....u.J.W.1,..r.u.J.W...,....L.l,O.l.l,O.ll�•t to the Core services to advertise the unique capabilities in the Core. Ex
R 

clude
t
d by upervises 

· I · d · C eques e r 1n p anrnng an executing ore management. 
-Ex-c-lu-de_d_b_y -Re-q -ue-s-te -r----. ..-------------. f7o"Ettortl Ex I d d b 

PhD, Core Scientist 
!EFFORT I months -L.__J Re

c 
�e: ter Y will oversee the 

10 e av1ora ssessment services. He will consult with investigators in the 1n1 1a p anrnng stages, as well as 

Ex,:::�:
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R���:;�en data 
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d
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Core Manager will track and manage 

ore 1 1ng an u get expenditures and establish and mai� Client Tracking database. She will identify 
and direct requests for Core Services to the appropriate leads for these services.lExcluded by lprepares 
and distributes information about Core services within and outside the CNPm'.:'.'81\.na alas With grant 
submissions that include budgetary information related to Core services. In managing the Standardized 
Behavioral Assessment services, she will write, update, and maintain working protocols, CNPRC standard 
operating procedures (SOPs), and Institutional Animal Care and Use Committee (IACUC) protocols for 
approval for all tests; train investigators, students assistants, and postdoctoral fellows in the conduct of these 
assessments; establish and maintain a normative database with control data from the tests for comparison to 
experimental data; establish and maintain a website with information on the testing and other services offered; 
maintain health and environmental surveillance for all animals undergoing testing through the Core laboratory 
logs; write work orders relevant to behavioral testing; prepare and update university recharge documents and 
billing for Core services; prepare budget estimates and monitor budgets for requested services; and prepare 
power estimates and statistical analysis strategies for use with the tests. o/o 

Exclude d by Requester IEFFORT I Effort Excluded by 

ooperative Training Technician -..-..................... _,months Reques ter ill manage all 
....._..,1n..,.v"""e"""s""'1""'g""'a"""'o""'r ....... re'"""q""'u .... ests for cooperative animal training including providing quo es, con ucting entrance 

interviews, communication with the research group, staff training, animal training, billing, and follow-up. Ms. 
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Contact PD/Pl: Lewin, Harris, A Core-Services-001 (371) 

Excluded by 
Requester will be responsible for the actual animal training and manage day-to-day activities related to animal

raining for research procedures. 

!
Excluded by Requester 

I 
□FFORT % Excluded by 

________ _,Bio h vi r I A essment Technician months Effort Requester is the
principal technician for Excluded by BioBehavioral Assessmen program. Her Core-re ated duties will be to 
provide budgets to intereste investigators, to schedule the testing of investigator animals, and to answer 
questions pertaining to the conduct of the assessments. 

FRINGE BENEFITS 
Fringe benefits are calculated at the UC Davis federally negotiated rates, which are applied by title code and 
fiscal year (July through June). 

EQUIPMENT 
Requests for equipment are listed in the Facilities Improvement section. 

During the first year of the proposed funding period, Core personnel will consult with prospective users to 
identify the most flexible and responsive approach to establishing the eye tracking service. The Core will then 
develo a ro riate rotocols for offering eye tracking as a service on-site to interested investigators. 

------. ....... .....-....... --.....--

an experienced nonhuman primate eye-tracking researcher, will consult with the Core to 
establish this service (see letter of support). In Year 2, planning will be at the point that equipment can be 
purchased. This will allow the Core to take advantage of any technical updates that occur close to the time of 
final implementation of the Core service. 

TRAVEL 
$1,500 is requested to attend one professional meeting annually to advertise the Core services to the greater 

��

1
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�:! 
researchers and is a potential source of useful information regarding new techniques and tests for behavioral 
research. Scientific meetings are also an opportunity to network with fellow researchers and publicize the goals 
of the Behavior Research Services Core as well as present results from Core projects. 

SUPPLIES 
$5,000 is requested for general Core supplies for development of new testing regimens, including disposable 
items such as food rewards, purchase of materials for fabrication of new testing setups, and repair of existing 
testing equipment. 

OTHER EXPENSES 
$1,000 is requested for manuscript preparation and submission to address new testing techniques. 

SUBSEQUENT YEARS 
In Years 2 through 5, all non-personnel costs are increased by 3%. Personnel costs are increased based on 
projected salary escalations by title code and the UC Davis federally negotiated fringe benefit rates. 

FACILITIES AND ADMINISTRATIVE COSTS (INDIRECT COSTS) 
Indirect Costs are budgeted in accordance with the UC Davis rate agreement dated August 19, 2013 at 22.7%, 
which is the negotiated rate for the CNPRC Base Grant. Per the UC Davis' rate agreement, this indirect cost 
rate is applied on a Modified Total Direct Cost basis, which includes all salaries and wages, fringe benefits, 
materials and supplies, services, travel, and the first $25,000 of each subgrant and subcontract. Excluded from 
the modified total direct costs are equipment; capital expenditures; charges for tuition remission; rental costs; 
scholarships and fellowships; as well as the portion of each subgrant and subcontract in excess of $25,000. 
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Contact PD/Pl: Lewin, Harris, A Core-Services-001 (371) 

RESEARCH & RELATED BUDGET - Cumulative Budget 

Section A, Senior/Key Person 

Section B, Other Personnel 

Total Number Other Personnel 

Total Salary, Wages and Fringe 
Benefits (A+B) 

Section C, Equipment 

Section D, Travel 

1. Domestic

2. Foreign

Section E, Participant/Trainee Support 
Costs 

1. Tuition/Fees/Health Insurance

2. Stipends

3. Travel

4. Subsistence

5. Other

6. Number of Participants/Trainees

Section F, Other Direct Costs 

1. Materials and Supplies

2. Publication Costs

3. Consultant Services

4. ADP/Computer Services

5. Subawards/Consortium/Contractual
Costs

6. Equipment or Facility Rental/User
Fees

7. Alterations and Renovations

8. Other 1

9. Other 2

10. Other 3

Section G, Direct Costs 
(A thru F) 

Section H, Indirect Costs 

Section I, Total Direct and Indirect 
Costs (G + H) 

Section J, Fee 

Tracking Number: GRANT11703742 

Totals($) 

20 

7,963.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0 

26,547.00 

5,310.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

167,834.00 

136,626.00 

304,460.00 

0.00 

7,963.00 

0.00 

31,857.00 

344,280.00 

78,153.00 

422,433.00 

0.00 
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PHS 398 Cover Page Supplement 

1. Project Director / Principal Investigator (PD/Pl)

Prefix: 

First Name*: Harris 

Middle Name: A 

Last Name*: Lewin 

Suffix: 

2. Human Subjects

Clinical Trial? 

Agency-Defined Phase Ill Clinical Trial?* 

3. Permission Statement*

e No 

Q No 

O Yes 

O Yes 

0MB Number: 0925-0001 

If this application does not result in an award, is the Government permitted to disclose the title of your proposed project, and the name, 
address, telephone number and e-mail address of the official signing for the applicant organization, to organizations that may be 
interested in contacting you for further information (e.g., possible collaborations, investment)? 

O Yes e No 

4. Program Income*

Is program income anticipated during the periods for which the grant support is requested? • Yes Q No 

If you checked "yes" above (indicating that program income is anticipated), then use the format below to reflect the amount and source(s). 
Otherwise, leave this section blank. 

Budget Period* Anticipated Amount ($)* 

2 

3 

4 

5 

Tracking Number: GRANT117037 42 

Source(s)* 

40,000.00 Services 

42,200.00 Services 

44,521.00 Services 

46,970.00 Services 

49,553.00 Services 
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PHS 398 Cover Page Supplement 

5. Human Embryonic Stem Cells

Does the proposed project involve human embryonic stem cells?* • No Q Yes 

If the proposed project involves human embryonic stem cells, list below the registration number of the specific cell line(s) from the following 
list: http://grants.nih.gov/stem_cells/registry/current.htm. Or, if a specific stem cell line cannot be referenced at this time, please check the box 
indicating that one from the registry will be used: 

Cell Line(s): □ Specific stem cell line cannot be referenced at this time. One from the registry will be used.

6. Inventions and Patents (For renewal applications only)

Inventions and Patents*: O Yes e No 

If the answer is "Yes" then please answer the following: 

Previously Reported*: O Yes Q No 

7. Change of Investigator/ Change of Institution Questions

□ Change of principal investigator / program director

Name of former principal investigator / program director: 

Prefix: 

First Name*: 

Middle Name: 

Last Name*: 

Suffix: 

□ Change of Grantee Institution

Name of former institution*: 

Tracking Number: GRANT117037 42 
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PHS 398 Research Plan 

Please attach applicable sections of the research plan, below. 0MB Number: 0925-0001 

1. Introduction to Application
(for RESUBMISSION or REVISION only) 

2. Specific Aims

3. Research Strategy*

4. Progress Report Publication List

Human Subjects Sections 

5_ Protection of Human Subjects 

6. Inclusion of Women and Minorities

7. Inclusion of Children

I---

Other Research Plan Sections 

8. Vertebrate Animals

9. Select Agent Research

1Q_ Multiple PD/Pl Leadership Plan 

11. Consortium/Contractual Arrangements

12. Letters of Support

13. Resource Sharing Plan(s)

I---

Appendix (if applicable) 

14. Appendix

Tracking Number: GRANT117037 42 

BRSC_SpecificAims.pdf 

BRSC_ResearchStrategy_pdf 

BRSC_ProgressReportPubs-pdf 

BRSC_ YertebrateAnimals_pdf 

BRSC_Letters.pdf 

BRSC_ResourceSharingPlan_pdf 

Page 982 

Funding Opportunity Number: PAR-14-226. Received Date: 
2014-07-15T19:19:27.000-04:00 

Obtained by Rise for Animals. 
Uploaded to Animal Research Laboratory Overview (ARLO) on 09/19/2020



Contact PD/Pl: Lewin, Harris, A Core-Services-001 (371) 

CORE SERVICES: BEHAVIOR RESEARCH SERVICES CORE 

SPECIFIC AIMS 

The Behavior Research Services Core leverages the technical and research experience of three CNPRC 
behavioral researchers to provide rapid, economical behavior research services to investigators at the CNPRC 
and other institutions. Although nonhuman primate behavior continues to be an important specialty for 
translational research in areas including psychiatric disease, neurodegenerative disease, and childhood 
behavior disorders, a nonhuman primate behavior Core is not currently available at any of the other National 
Primate Research Centers (NPRCs). Services are currently offered on-site in three areas: (1) standardized 

behavioral assessments to evaluate a range of brain functions, (2) cooperative training and behavior of 
monkeys to facilitate research procedures using positive reinforcement techniques, and (3) biobehavioral 

assessment of animals of all ages, based upon procedures developed as part of the infant BioBehavioral 
Assessment (BBA) program and optimized by comparison to historical databases. In addition, off-site training 
and consultation services are available for studies conducted at other locations. The Specific Aims have been 
developed to strengthen the services offered and increase awareness of potential clients. 

Specific Aim 1. Use contemporary state-of-the-art science to develop and enhance the range of 
services: testing, observation, training, and consultation. 
Plan. Behavioral assessments and training methods continue to evolve in the literature to better serve 
translational needs and links to underlying brain circuits. Automated eye tracking for assessment of cognitive 
and social/emotional responsiveness and information processing is a major technical tool proposed for the 
proposed funding period. Additional services will be added to the Core based on procedures currently under 
development by Core and Affiliate Scientists. 

Specific Aim 2. Increase the number of service clients at the regional and national levels by enhancing 
the client interface. 
Plan. The approaches proposed include the establishment of a client tracking database, enhancing presence 
in online social networking for scientists (Linkdln, Research Gate), increasing poster displays in high traffic 
areas at national meetings, and offering workshops on cooperative training methodology. 

Specific Aim 3. Share unique CNPRC behavioral data to support nonhuman primate research, 
management, and care. 
Plan. Databases compiled by 

Excluded by RequeSter 
ith non-P51 base grant funding are used in their

respective basic and collaborative researc wit in an outside the CNPRC. These data can also be used 
independently by human clinical researchers with a wide variety of interests to test specific population-based 
hypotheses, and by veterinary researchers working with other species to extend evolutionary and comparative 
findings. Based on ongoing experiences within the scientific community, the Core in collaboration with the 
Information Technology Services will develop procedures specifically tailored for behavioral data to share 
these resources. 
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CORE SERVICES: BEHAVIOR RESEARCH SERVICES CORE 

RESEARCH STRATEGY 

INTRODUCTION 
The California National Primate Research Center (CNPRC) Behavior Research Services Core is an efficient, 
low cost resource unique among the National Primate Research Centers (NPRCs). The Core was originally 
developed at the suggestion of the CNPRC National Scientific Advisory Board as a mechanism for 
experienced behavioral scientists to contribute on a recharge basis to investigations conducted at the CNPRC 
and other institutions on a regional to national level. The Core includes Affiliate Scientistr�cluded by rho has 
conducted NIH-funded research at the CNPRC for over 30 years (Figure 1 ). Her researmr�'ftj�fa111 a::;sesses 
the effects of drugs, toxicants, and nutrition on brain development and uses structured, standardized 
behavioral assessments that directly parallel psychological and behavioral tests used in human infants and 
children. These tests were the ori inal services offered by the Core, and were supplemented with services 
developed by Excluded by Requester during the current funding period (Table 1 ). All services are 
appropriate for r esus an o er macaque species. 

Three types of services are offered based Figure 1. Organizational Chart: Behavior Research Services Core 

I Harris Lewin, Pl I 
l�cluded by 
Renuester 1/nterim Director J

on the specialization of the three 
participating scientists: (1) standardized
behavioral assessments, (2) cooperative
training and behavior, (3) biobehavioral
assessment. The sources of support for the 
Behavior Research Services Core in the last 
year of the current funding period (May 1, 
2014 to April 30, 2015) and the first year of 
the proposed funding period (May 1, 2015 
to April 30, 2016) per the FOA are shown in 

[ Behavior Research Services Core ] 
Excluded by 

I 
Excluded by l�:lude,d by

,_ - I□--' ·-�·M � 1,a,e c,c1en,1s, vUlc Lt<dU 1.,ore :,c1enus1 

Table 2. l�:lu��.��y
I l�clude? by I 

Excluded by 
Requester 

vore 1V1anager Cooperative Training BioBehaviora/ Assessment

Table 1. Behavior Research Services Core Personnel, Affiliation, and CNPRC Role 
I Dor<>"nnol UC Davis Affiliation CNPRC Role Excluded by Requester 

Department of Population Health and Reproduction, School of Core Scientist, Lead 
Veterinary Medicine 
Department of Environmental Toxicology, College of Affiliate Scientist 
Agricultural and Environmental Sciences 
Department of Psychology, College of Letters and Science Core Scientist 
CNPRC Core Manaqer 
CNPRC Technician 
CNPRC Technician 

Table 2. Support for the Behavior Research Services Core 
May 1, 2014 to April 30, 2015 May 1, 2015 to April 30, 2016 

P51 Base Grant $60,930 
Proqram Income from P51 $20,000 
Other Sources $0 

TOTAL $80,930 

!reviewers' comments
Response to Summary Statement. 

reviewers' comments 

Research Strategy 

$63,567 
$40,000 

$0 
$103,567 

I 
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reviewers' comments 

SIGNIFICANCE 
Progress and Major Accomplishments: Contributions to the CNPRC Mission 
Core use during the current funding period is shown in Table 3. 

T bl 3 C a e ore se ay ' 0 ,pn ' U (M 1 2010 t A ·1 30 2014) 
Services Provided Number of Users User and Affiliation 

Standardized Behavioral 6 Externr1I investin<>tnrs (4): 
Assessments Excluded by Requester 

Cooperative Training and 4 External investinators (1 ): 
Behavior and Excluded by Requester 

Biobehavioral Assessment 
(BBA) 

Recharge ($) 

2,840 
1,013 
2,183 
1,187 

3,898 
3,461 

434 

5,667 

883 
842 

TOTAL $22,408 

The Behavior Research Services Core is committed to broad, rapid, and state-of-the-art responsiveness with a 
small budget (see Table 2). It is important to note that the development of the Standardized Behavioral 
Assessments, the BBA, and the Social Group Observational Database, the acquisition of supporting 
equipment, and the training of technical staff have all been accomplished with non-P51 base grant funding to 
individual Core members. Thus, the resources offered by the Core are much richer and more sophisticated 
than could be accomplished from P51 base grant support for the Core. 
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Progress and Major Accomplishments: Contributions to the CNPRC Mission 
Two new ser

r
ces were successfully added to the Core during the current funding period, the BBA under the 

��
1

�:fit��ership o( �nd Cooperative Training and Behavior under the leadership of Excluded by Requester
taboratory personnel and the Core Manager worked with the CNPRC Business Office to esta lls rec arge 

rates for both services. Rates for the BBA service were complex to calculate, inasmuch as the full BBA 
program involves not only labor, but supplies, as well as recharge activity through other CNPRC and campus 
services and Cores. A rate was developed to reflect a comprehensive per animal cost for the 25-hour 
assessment period, with different rates for animals from various housing situations with differing labor and 
supplies costs (e.g., nursery housing versus field cage housing, Specific Pathogen Free, SPF, versus 
conventional animals). Quotes can now easily be provided to investigators based on the number of animals on 
the study for BBA testing, as well as estimates for associated work order costs and optional assay costs. One 

�rdv that as
,.

ssed 14 infants for a Project Scientist in the Brain, Mind, and Behavior Research Unit (Dr.
fcluded �X- has been completed, and estimates have been provided for five grant proposals involving BBA

�ue r . 

estmg. 

The Cooperative Training and Behavior team has established recharge rates for services including Target 
Training, training for entry into the "Box Chair" (a specialized restraint chair used for behavioral testing), Jump 
Box Training, Spotting for Capture in outdoor field corrals, and Group Formations. Rates are based on hourly 
labor rates for personnel conducting the training. During the current funding period, and following 
establishment of recharge rates, three CNPRC investigators used these services to facilitate research 
protocols including spotting services for relocation of animals from field corrals. Two additional investigators 
plan to use Cooperative Training and Behavior services in the upcoming year. For one study, up to 30 animals 
will be trained for voluntary blood collection, and a second study plans to use 8-24 animals that will need box 
chair training and desensitization to a nebulizer. Spotting services will also be used during the upcoming BBA 
testing per .... io .... d __ . _____ _Proprietary Info 
Four new..,_,....,......,..._ ...... _...,.., tations were purchased with P51 support during the current funding period to
replace out ate an poor y functioning legacy systems. The new systems will allow the Core to respond to 
requests for automated cognitive testing across the lifespan with reliable and modern technology. Individual 
tasks within the testing software are more customizable than the old system; this provides flexibility in testing 
parameters and allows tailoring of tests to project specific goals. Testing programs and protocols were set-up 
to mimic old system parameters, an important component for continuity of testing for certain studies. Data 
processing systems were set-up to summarize and transfer data electronically from the !Proprietary Info �o 
Excel. Paper recording of results, and subsequent data entry by hand, were eliminated with the new system. 

Exclu ded by 
Twelve infants were evaluated from birth through 4 months of age for CNPRC Core Scientist Requester for 
a study on the efficacy of novel surrogates for nursery-reared animals. A neurobehavioral assessment o re lex 
and basic development was conducted at four time points; visual novelty preference, an early test of cognitive 

development, was assessed; and gross motor maturation was measured in weekly observation sessions in a 
custom cage for 14 weeks. These animals were also assessed in the BBA Program at 3-4 months of age. 

A study evaluating the effects on of
f 
$QCi□o of bi□o

: 
drinking of alcohol prior to establishing pregnancy was

��
1

�:��������
d

;�·�·��
N

��·�··�:
r

:t:��
e

a���:�·�······�·�·��ssmen�,���:���
n

��v�o�� ��
e

����r�,
0
�s�:i �����Y

b
���f�:i�;e� 

and mother-infant interaction. For mother-infant interaction, five 30-minute videos were recorded for each pair, 
and the videos were scored using The Observer software for the number and uality of reunions, separations 
and interactions. All behavioral data were analyzed and interpreted b .. Resultswerepre$e��d� by

the Neurobehavioral Teratology Society Annual Meeting and also recent y pu 1s e Excluded t al., 2014]. eques er 
��� � 

LR_e _qu_e_st _er--f':',:-0-...,..-;'-��"-l,:l,ln
.,

Diego, utilized the services of the Core for nine months to three-to-four day a 
week Proprietary Info f adult monkeys. This testing was a continuation of services from the previous project 
period, where the Core conducted 2+ years of behavioral testing for the study (not shown in Table 3) . 

....... _ .............. ..,, training and consultation services were provided to two contract research organizations (CROs). Dr. 
Exclud�d by rovided consultation on study design and behavioral testing methods and protocols for SNBL, Inc. and

I Research. Exclu ded by provided on-site training for a one-week period for MPI Research staff at a Requester 
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primate breeding facility in South Carolina. This allowed hands-on training on a neurobehavioral assessment in 
newborn monkeys for MPI staff unfamiliar with behavioral testing methodology. 

A variety of NIH-targeted research areas were represented in client funded research projects: substance 
abuse, toxicology, neurodegenerative disease, child and maternal health, and brain circuit analysis. Clients 
included CNPRC investigators, other UC Davis investigators, academic scientists from national institutions 
outside of UC Davis including the UC system, and commercial CROs (Table 4). In regards to the latter, there is 
a rise in the development of biological therapeutics with immune-based targeting whose safety and efficacy 
cannot be tested in rodent models. Manufacture of biological pharmaceuticals for neurodegenerative diseases 
will increas· nonhuman primates for preclinical work. The Core, which includes a board-certified 
toxicologist ��1i::

t
��Y is prepared to support and conduct these types of studies. 

Table 4. Number and Affiliation of Users 
Type of Service Affiliation of User # Users # Labor Hours 

Standardized Behavioral Assessments 
CNPRC 3 281 

CRO 2 62 

Infant Biobehavioral Assessment CNPRC 1 100 

Behavior and Traininq CNPRC 3 52 

CRO=Contract Research Organization 

The Behavior Research Services Core was featured as a resource in over 11 research proposals and grant 
submissions (May 1, 2010 to April 30, 2014; not funded or pending review). Other investigators have discussed 
their study needs with Behavior Research Services Core personnel. The proposed client database will supply 
more material regarding the Behavior Research Services Core activities that precede funded projects. 

A distinguishing feature of the Core is that the assays are performed on live animals. This greatly restricts the 
physical strategy for providing services off-site. The practice of shipping biological samples for assays, 
commonly used in other Cores, is not relevant. One initial approach to addressing this was to offer behavioral 
scoring of videotapes so that behavioral assessment could be provided to investigators off-site. A second 
approach is to provide consultation and training with off-site visits of Core personnel. A third approach, 
proposed here, is to proyjde access to populatjon-based behavioral data already collected through the 
research programs of!Excluded by Requester I With this range of approaches the Core hopes to be able 
to provide a positive response to requests from anywhere in the nation to support nonhuman primate 
behavioral research. 

INNOVATION 
Unique Services and Research Opportunities Provided to the Nonhuman Primate Research Community
Outsourcing to Core facilities continues to be an important component of contemporary research that allows 
rapid expansion and enhanced productivity of research programs. Most academic and commercial research 
organizations have rodent behavior service cores. However, the Behavior Research Services Core at the 
CNPRC is the only such Service Core for nonhuman primates. The Wisconsin NPRC has an infant nursery 
with a strong behavior focus and several NPRCs have Neuroscience Cores but none offer a range of behavior 
assessment and training services as proposed here. Similarly, CROs specializing in nonhuman primates 
(SNBL, MPI, Covance, Charles River) have only very limited behavioral testing facilities and no in-house 
professional expertise. Translational nonhuman primate research based on naturally occurring, functionally 
parallel gene polymorphisms is a rapidly advancing area. As investigators seek to ground their brain disease 
models in functional phenotypes and endophenotypes, the Core will be able to provide domain-specific 
assessments that parallel human assessments through an extensive list of standardized tests. These same 
functional phenotypes can serve as the basis for therapeutic intervention research. No other NPRC or 
commercial laboratory can offer genetic phenotyping services at the behavioral level for nonhuman primates. 

Because of their range of collaborative experiences, Behavior Research Services Core Scientists are able to 
transfer to the Core not only behavioral methodology but also effective techniques for interacting with funding 
agencies, preventing inefficient and ineffective experiments, responding to grant preparation requests, and 
supporting clients through the publication process or submission of preclinical research reports. Because Core 
and Affiliate Scientists participate in basic research, translational research, and applied research, the services 
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described here target the needs of a broad client range and provide competitive and state-of-the-art 
methodology. 

APPROACH 
Plans for the Next Funding Period 

Specific Aim 1. Use contemporary state-of-the-art science to develop and enhance the range of 
services: testing, observation, training, and consultation. 
Tables 5 and 6 show currently available Core services with projected additions and updates for the next 
funding period. Additions are based on assessments and procedures currently under development that will be 
formalized for offering through the Core. Tests and equipment listed in bolded italics are new services. 

Table 5. Standardized Behavioral Assessments. New services are shown in bolded italics. 
Testing Domain S ecific Tests Descri tion 

Cognitive Testing Touchscreen system with automatic reward dispenser assesses 
�=��=�=::::.::::-:-�:-1 cognitive function including tests of memory and short-term 

12 learning (Delayed (Non-) Match to Sample, Paired-Associates
Learning), attention (Continuous Performance Task, Fixed 
Interval), visual discrimination and set shifting (Intra-Extra
Dimensional Shift), and spatial memory (Self-Ordered Spatial 
Search). Test platform has been used to assess cognitive 
function in human adults and children. 

---f------------+---------------�Proprietary Info ..---------, 
Novelty Preference (1-2 Based on the human version of the of Infant 
months) Intelligence, looking frequencies and ura ions are measured 

using abstract black and white pairs of stimuli. 

Object Permanence, A
Not-B Task (1-4 months) 

The ability to recognize the existence of a hidden object or 
reward indicates maturation of the dopamine system. 
Perseverative error in the A-Not-B task, where a reward 
previously hidden under "A" is hidden under "B", but "A" is still 
chosen, is another assessment of co nitive develo ment. Tasks 

in the Proprietary Info 
Proprietary Info li'p;;:;ro:;;:p;rri�et-;a"l----------� 

i.--,---r,---.,----r.=-:----:----:----:---=---:--:-=----1--,,.,.....--..,.....__,.--:----:--:--.--t Discrimination Tasks (8 any tas s conducted in th ry Info ssess learning, memory, 

Neurodevelopment 

months+) and visual discrimination (Reversal Learning, Concurrent Object 
Discrimination, Delayed (Non) Match to Sample, Hamilton 
Search, Parallel Strings). 

Cognitive puzzles (12 
months+) 

Eye Tracking (various 
ages) 

Neurobehavioral Test 
Batter 1-14 da s 

Research Strategy 

A self-initiated home cage puzzle series involves pushing a food 
reward along pathways of varying complexity to a retrieval area 
and opening latches and clasps on a box containing food 
rewards. 

A noninvasive eye tracking system commonly used in humans 
assesses cognitive function through detailed measurement of 
looking durations, frequencies and patterns to various visual 
stimuli. This system may also be used for attention and 
social/emotional res onsiveness to visual stimuli. 
Modeled after th Proprietary Info f Neonatal Behavior in 
humans, this test ro riate muscle tone, 
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Core-Services-001 (371) 

Auditory Brainstem
Res onse 
Gross Motor Development
(1-14 weeks) 

Reach and Retrieve, Fine
Motor (1-3 months) 

Mother-Infant Interaction
(3-4 months) 

Activity Monitoring
(various ages) 

Heart Rate Variability (1-
7 days) 

lmpulsivity (various ages) 

reflexes, and sim le elicited behavior atterns. 
A noninvasive, standardized assessment of the event-related

otential ERP to an auditor stimulus. 
A specially designed cage evaluates maturation of posture and
spontaneous motor patterns such as walking, climbing and
manual dexterity. 

The ability to reach, grasp and retrieve depends on the
myelination of corticospinal pathways, as does the development
of the osition). 
Mother-infant pairs are videorecorded in their home cage to 
asses, the. mati,ratjonal level of the relationship by scoring, 
using _Proprietary Info I program, the number of
separations and reunions with qualifiers for who initiated the
behavior and the outcome of the interaction, along with the
amount of s nchronous behavior. 
A small actimeter is adapted for use in monkeys to evaluate the 
rest-activity cycle, hyper/hypo activity, and abnormal patterns of
"naps" or waking. 

A small, wireless heart monitor is attached via stick-on
electrodes to monitor ECG, heart rate, and heart rate variability
in neonates housed in the nursery. 
The ability to inhibit a res onse in order to receive a food reward 
is measured in this Proprietary Info est. 

,...._ ___ __;;;�--"--.--.------------1------------------1Proprietary 

Social Behavior 

Mood/Temperament 
Scoring (various ages)

Social Dyad Observations
(various ages) 

Social Buffering (various
ages) 

Temperament and behavior during Info sessions are
rated in categories including objec onen a 1On, distractibility,
activit , irritabilit . 
Social partners are observed for the quality and quantity of
interactions using !Proprietary Info I program. 
Incidences of play, aff1hat1ve behavior, aggression, grooming,
and nonsocial interactions are recorded. 
The ability of a social partner to mediate behavior and stress
response (cortisol) during an unfamiliar or slightly stressful
situation is assessed in this task. Behavior is videorecorded for
later _scorin�Proprietary Info Jand _blood samples collected during
sessions with arid Wilrlout m� social artner. 

All of the supplies and equipment needed for the tests listed above are currently available for Core use except 
for the e e tracking system. Funds are noted in the Facilities Improvement section for the purchase of the 

Proprietary Info package of monitor, eye tracker, and software. Eye tracking offers a noninvasive, data rich 
tee nique or assessing brain function that is widely used in human research and marketing. It has been 
enthusiastically adopted by nonhumar primate investigators and will be developed as a service with 
consultation fro�Excluded by Reque5ter jwho has used this technique for over 5 years at the CNPRC (see letter 
of support). Adaptation to the eye tracking equipment will be facilitated by training protocols from the 
Cooperative Training staff (see Behavior Management Services).
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Table 6 describes existing and proposed services of the Cooperative Tra· · ior team. 
Cooperative Training is an expanded version of the PRT previously established b Excluded by roup. It is 
a flexible approach to sha in , or trainin successive approximations, of a desired e av1or. cial Group 

ExcludSlE!wices_,:lr� based o - comprehensive assessment of outdoor-housed social groups in
Reque1!tfnnection with her researc program. 1s information can be used for "spotting" or identification of specific

animals in large groups for capture with minimal disturbance. Social group formation for experiments 
conducted in a social context can benefit from the extensive information on social interaction available from Dr. 

Excluded by observational databases on field cage groups. 
Requester 

Cooperative Training Cooperative Training is a system of animal training in which 
multiple operant training methods are used to encourage an 
animal's voluntar artici ation in the trainin session. 

Social Group Behavior 
Services 

Target Training Movement of a body part to a specific location. Can include whole 
body movement, body part movement, or mobility training. 

Restraint Training 

Biological Sample 
Collection 
Treatment Administration 

Group Separation 
Training 

Contra-aggression 
Trainin 
Spotting Services 

Social Group Formations 

Voluntary movement into the box chair and presentation of head 
and neck for restraint. Can facilitate a wide variety of procedures 
with alert animals. 
Collection of biological samples including, but not limited to, 
va inal swabs and blood collection from the ce halic vein. 
Oral, injectable, and intranasal dosing. Intranasal dosing may 
include nebulizer trainin 

Voluntary separation from the group for treatment in home cage 
or jump box relocation. 

Case specific training to reduce human-directed aggression 
thereb facilitatin 

· 
rocedures. 

Visual identification of an individual in a group setting, such as in 
a field ca e or corn-crib. 
Selection services using colony records and/or the social histories 
of individual animals, and behavioral monitoring of the newly 
formed rou to ensure social cohesion. 

Table 7 describes the BSA procedure and acquired data. 
Table 7. Biobehavioral Assessment (BBA) Services 
Testinc:i Domain Specific Tests/Factors 

Structured Assessments Preferential Look, Video Playback, Human Intruder, Novel Objects 
Observational Assessments Holdinc:i Cac:ie Observations, Temperament Ratinc:i 
Stress Response Profile Blood sampling, with dexamethasone and ACTH injections, for cortisol 

response 
Principal Measures Factor analysis employed to identify underlying latent traits for the Holding 

Cage, Human Intruder, and Temperament Rating data. These analyses are 
available throuc:ih the BBA historical database. 
Holding Cage: Two factors identified: Activity and Emotionality. Factor scores 
calculated separately for Day 1 (response to initial separation from cage-mates 
and relocation to unfamiliar environment) and Day 2 (adaption to new situation). 
Human Intruder: Animals' responses across the four conditions highly 
correlated, so data were combined for the factor analyses. Four factors were 
identified: Activity, Emotionality, Aggression, and Displacement/ Anxiety. 
Temperament Ratings: Four factors were found: Vigilant, Gentle, Confident, and 
Nervous. 
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!Excluded by Requester k The BBA is a program developed by _______ ith NIH R24 funding. BBA of 3-4 month-old infants in 
the general colony contributes to colony health and management goals. BBA of infants assigned to individual 
research projects is conducted through collaboration to meet the goals of those projects, and the BBA has also 
been extended to adults through collaboration. By offering BBA as a Core service, it becomes available to any 
interested investigator through the recharge mechanism. BBA is an example of a CNPRC resource that is 
utilized within the CNPRC and by investigators within and outside of UC Davis. 

Metrics. The Core will add the new services listed in Tables 5-7. 

Alternative Strategies. Interest from potential clients may result in other behavioral protocols used by Core 
investigators in their own research programs that will be transitioned to recharge services. 

Specific Aim 2. Increase the number of service clients at the regional and national levels by enhancing 
the client interface. 
Initiatives to enhance outreach are described below. 

Client tracking database. The Core proposes to establish an Access database to track clients with interest in 
Core services, including dates of initial contact, type of project and testing areas of interest, affiliation of client, 
follow-up timeline, and outcome of contact (e.g., information only, generation of budget, grant proposal, funded 
project). This will allow the Core to evaluate interest and identify how clients have heard about the Core 
services, as well as to provide timely follow-up on initial inquiries. A central database will also better integrate 
the services within the Core. Due to the specific expertise within each group with regards to services provided 
and the appropriateness of those services for specific project goals, each group provides quotes (using a 
standardized Core quote form) and subsequent scheduling and conduct of testing. All billing is submitted to the 
Core Manager monthly for compilation before submission to the Business Office. A database will allow all three 
components of the Core to document contact with potential clients, provide follow-up on inquiries, and track the 
outcome of interest in Core services. 

Scientific Social Networking. Behavior Research Services Core scientists and staff will expand profiles on 
Linkedln and ResearchGate to include the Behavior Research Services Core as an aspect of their profile and 
nonhuman primate behavior as an area of expertise. They will obtain and provide recommendations for 
expertise in nonhuman primate behavior methodology on these sites and participate in online forums around 
this area. These activities will expand the online presence of the Core and professional networks. 

Advertising to External Scientists. The CNPRC website has been updated with new information and 
research opportunities specific to the Behavior Research Services Core and direct contact information for the 
Core Manager. The Core has adapted a poster for advertising use and brochures that are brought to national 
meetings for display. 

Cooperative Training Workshops. These workshops are currently offered to technicians in Primate Services 
and will be advertised annually on the CNPRC website for attendance by external investigators with interest in 
learning more about the Core services. These workshops review the theory and history behind behavioral 
modification as well as application to common needs of investigators. 

Metrics. Success of this aim will be reflected in a year-to-year increase in clients contacting the Core and in 
projects resulting in recharge 

Alternative Strategies. UC Davis is currently increasing the student body and faculty size and there is 
institutional commitment to new Core Scientists in the Scientific Research Units (see Overview). This will 
present opportunities to interface with newly recruited faculty about use of the Core. 

Specific Aim 3. Share unique CNPRC behavioral 
management, and care. 
Two sets of data compiled by 

Excluded by RequeSter

Table 8. These data are used in Excluded by Requester 

Research Strategy 

data to support nonhuman primate research, 

non-P51 base grant funding are shown in 
basic and collaborative research within and 
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Excluded by 
outside the CNPRC. For exampl RequeSter has used the hematology data from the BBA in a publication on
environmental influences on infant hematolo Combined use of the data is 
illustrated in several joint publications Excluded by 20 3; Excluded by 2011 ;!�clude

1

d by !2011].
The data can also be used indepen en y y researchers wit a w1 e variety of interests to test specific 
population-based hypotheses, and by veterinary researchers working with other species to extend evolutionary 
and comparative findings. 

T bl 8 D a e escnp 10n o e av1ora · r  f B h ID f P ata or ropose dC ore- ase armQ B d Sh . 
Data Characteristics Group HousinQ Social Observations Data BioBehavioral Assessment Data 
Data acquisition Data collection software1Proprietary Info I Data collection software!Proprietary Info I

Data collection hardware: hand held Data collection hardware: Laptop and desktop 
device�Proorietarv Info I 

Data storage Program1Proprietary Info I 
Site: CNPRC server -tProprietary Info I 

Data object (number) Dyadic interaction (> 100,000) 
Classifiers Age, sex, cage of origin, MAOA, and 

5HTTLPR genotype, pedigree, degree of 
Chinese ancestry, body condition scorinq 

Metadata Date:time, cage location, weather, observer, 
observer reliabilities 

Variables/Summary ~115 
Variables (number) 

computer-
p lropnetary Info rogram: I
Site: Computer, with backups on three different 
servers 
Animal assessed by 5 diqit ID (>3600) 
Age, sex, cage of origin, MAOA and 5HTTLPR 
genotype, pedigree, degree of Chinese ancestry, 
weiqht, rearinq condition 
Date, cage of origin, SPF status, dam 
reproductive history 
12 factor analyzed scales (behavioral 
responsiveness (4), temperament (4), responses 
to human intruder challenge (4)); 21 variables 
from CBCs and flow cytometry; 4 plasma cortisol 

Resource sharing, cross-site composite databases, and interactive online databases are a cutting-edge feature 
of contemporary science. While the Core renewal is very modest, larger projects provide framework for 
establishing this shared resource through the Core with the following sequence of goals during the next 
funding period: 
1. Identification of portions of the data appropriate for sharing and the mechanism(s) required.
2. Development of · ibing the data including codebooks and data 
3. Development of Proprietary Info ool for screening and consultation with clients on feasibility and value of a

proposed project using the data.
4. Formatting of confidentiality and acknowledgment agreements through the UC Davis campus Technology

Transfer services (see Administration Overview)
5. Establishing procedures for the CNPRC Research Advisory Committee consultation.
6. Developing materials describing the resource for public distribution and posting as pdfs on the website.

With this resource-sharing project, the CNPRC will join nonhuman primate field sites and other nonhuman 
primate research facilities that are beginning to accumulate and share population-based behavioral data as 
well as health and genetics data. 

Metrics. Success of this aim will be demonstrated by the final version of the data sharing materials available 
on the CNPRC website. 

Alternative Strategies. Portions of the BBA data may be incorporated into other population databases at the 
CNPRC. 
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CORE SERVICES: BEHAVIOR RESEARCH SERVICES CORE 

CORE PUBLICATIONS (May 1, 2010 to April 30, 2014) 
!Excluded by Requester I Policing in nonhuman primates: partial interventions serve a prosocial conflict

management function in rhesus macaques. PLoS One 8:e77369. doi:10.1371/journal.pone.0077369, 2013.
PMCID: PMC3805604 

!Excluded by Requester iBehavioral effects of prenatal 
Keca111111e expos□1e 111 111esus 111acaques aie aepe11ae111 mi 1v1AvA ge11oty e. Exp Clin Psychopharmacol 
20:173-180, 2012. PMCID: PMC3481859 

!Excluded by Requester I Nervous temperament in infant monkeys is associated with
reduced sensitivity of leukocytes to cortisol's influence on trafficking. Brain Behav lmmun 25:151-159,
2011 PMCIP· PMC2991 f89 

!Excluded by Requester Prenatal iron deficiency and monoamine oxidase A (MAOA) polymorphisms: 
combined risk for later cognitive performance in rhesus monkeys. Genes and Nutr 9:381, doi:
10.1007/s12263-013-0381-3, 2014. PMCID: PMC3968295 

!Excluded by Requester •nfluence of prenatal iron deficiency and MAOA genotype on response
to social challen e in rhesus monke infants. Genes Brain Behavior 11 :278-290. PMCID: PMC3511847. 

Excluded by Requester Binge drinking prior to pregnancy detection in a nonhuman 
primate: Behavioral evaluation of offspring. Alcohol Clin Exp Res 38:551-556, 2014. PMC Journal-in-

Excluded by Requester Latent variables affecting behavioral response to the human intruder test in---.-...--,--.----,--r.,-- ). Am J Primatol 75:314-323, 2013. PMCID: PMC3581725 
_________________ __.The effects of predictability in daily husbandry routines on captive
.---...1.1.1.1......,,..�""""6lo......w..w.i.i.ool..l.l.lL&.w.1,"'6,W,W..U,,l,W,l,li"'""'u....1..i.w.i.1.1.aAnim Behav Sci 143:117-127, 2013. PMCID: PMC3578712 

Degree of Chinese ancestry affects behavioral characteristics of
----,-n .... a-n ........ r -e-s -us_m_o_n.....--....... a- c_ a_c _a _m_u....,....a .... a .......... J Med Primatol 42:20-27, 2013. PMCID: PMC3632404 

._Ex_ c_Iu_d _ed_ b_y_R_eq_ u _es_te_ r ____________________ __, Enhancing genotyping of MAOA-LPR and 
rhesus macaques (Macaca mulatta). J Med Primatol 41 :407-411, 2012. PMCID: 5-HTT-LPR in 

PMC3492537 
!Excluded by Requester I Object discrimination and reversal learning in 

infant and juvenile non-human primates in a non-clinical laboratory. J Med Primatol 42:147-157, 2013. 
PMC Journal-in-Progress Data for this publication was obtained through Core services
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CORE SERVICES: BEHAVIOR RESEARCH SERVICES CORE 

VERTEBRATE ANIMALS 

The California National Primate Research Center (CNPRC) vivarium is a component of the UC Davis 
Association for Assessment and Accreditation of Laboratory Animal Care International (AAALAC)-accredited 
program. The most recent AAALAC review of the UC Davis Animal Care Program resulted in Full
Accreditation with no recommendations for improvements, attesting to the high quality standards at UC Davis 
and the CNPRC. At UC Davis, a single Institutional Animal Care and Use Committee (IACUC) oversees all 
animal use in research and teaching in order to ensure that the highest ethical and animal welfare standards 

-=--..,......,.....,.,. ........ ""4t. UC Davis animal facilities are routinely inspected by the UC Davis Attending Veterinarian, Excluded by 
and the IACUC. Reque5ter 

1. Proposed Use of the Animals. Male and female rhesus monkeys (Macaca mulatta) from newborn to aged
will be used for Behavior Research Services Core (assessments. The exact age, sex, number, and specific
assessment(s) will be determined by the research study utilizing the services of the Core. CNPRC policies
provide maximum occupational health and safety including mandatory guidelines for safely working with
nonhuman primates. Included are the following requirements when entering animal areas: uniforms,
scrubs, or buttoned laboratory coats; designated work shoes or shoe covers; a face mask; full coverage
eye goggles or face shields; and gloves. All work conducted is according to the Primate Center employee
handbook, standard operating procedures (SOPs) for the colony and for defined procedures, and related
facility and laboratory training documents required for employment.

Many of the Standardized Behavioral Assessments em loy the use of reward-based testing following
training and adaptation periods Proprietary Info takes place in the animal's home cage where a
computer cart is rolled to the front o t e cage or test sessions. A touchscreen monitor presents various
cognitive tests, and rewards are automatically dispensed for correct responses. A series of puzzle boxes
and mazes are also administered in the home cage and require the animal to manipulate latches and locks
to retrieve food rewards or to ush food rewards along pathways to a retrieval area. Tasks in the!Proprietary Info

Proprietary Info involve transfer to a test room in a custom designed transfer cage that 
a so serves as t e test cage. as s are presented in a trial-based fashion on a test board usually requiring 
displacement or manipulation of objects for a food reward. 

Other non-invasive standardized tests include a neurobehavioral test battery, modeled after human infant 
neurobehavioral assessments, for assessment of age-appropriate reflexes, muscle tone and simple elicited 
behavior patterns; an observation cage constructed of semi-rigid mesh netting for evaluation of infant motor 
development; activity monitoring through the use of a small actimeter worn on a harness; heart rate 
variability in neonates via a small, wireless heart monitor; assessment of mother-infant interaction and 
social dyad interaction through home cage observations; and visual novelty preference where infants are 
hand-held and swaddled in a soft cloth for recording of frequency and duration of looking at abstract black 
and white pairs of stimuli. The social buffering assessment evaluates the ability of a social partner to 
mitigate the effects of a stressful situation (transfer to an unfamiliar room, alone or with the partner). 
Sessions are recorded for later scoring of behavior, and following each session an armpull blood sample is 
collected for cortisol measurement. For the noninvasive Auditory Brainstem Response (ABR) 
measurements, animals are sedated with ketamine (5-10 mg/kg IM), and as needed dexmedetomidine 
(0.04 mg/kg IM; followed by atipamezole for reversal), small needle electrodes are placed subdermally, and 
an auditory stimulus is presented through a headphone in the ear. Event related potentials to the auditory 
stimulus are recorded through a software program. 

Cooperative Training and Behavior Management Services utilizes the concept of cooperative training and 
shaping ("progressive approximations") through positive reinforcement techniques to elicit a desired 
behavior. All training is conducted in a step-wise fashion, with each part of the procedure established and 
reinforced before moving to the next step. Depending on the project, animals may be trained in their home 
cages or in other restraint devices. Alternately, the training may be to adapt animals to a restraint device. 
Hand-held target wands may be used to cue animals to desired positions, with reinforcement administered 
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through the use of a clicker and/or food treat. For spotting services in large social groups, animals will be 
identified by a trained observer and captured according to CNPRC standard operating procedures. 

For the Biobehavioral Assessment, three- to four-month old monkeys (or other ages, depending on the 
research project) will be removed from their living cages and separated from their mothers (and/or peers) 
for a 25-hour period, and will be transferred to a testing suite that includes a housing area and a testing 
area. During the 25-hour period, animals will be individually housed and given a towel and stuffed toy to 
cling to. Each animal will be observed for a 5-minute period, and behavior recorded, while in its temporary 
living cage (holding cage observations). On three occasions, each animal will be moved between the 
holding cage and a specially constructed test cage located in the testing area for the following tests: (a) a 
preferential look test, in which animals will view pre-recorded pictures of unfamiliar rhesus monkeys; (b) a 
video playback test, in which animals will view a pre-recorded videotape of an unfamiliar adult male 
alternating aggressive and nonsocial behavior; and (c) a human intruder test, in which an adult human 
presents her profile and frontal view of her face from both a distant (36") or close ( 12-18") location. 
Animals will also have blood samples drawn on four occasions during this period while under brief physical 
restraint, and will receive single injections of dexamethasone (500 µg/kg) and adrenocorticotrophic 
hormone (ACTH) (2.5 IU). At the end of the 25-hour testing period, animals will be returned to their mothers 
and then to their living cages. 

2. Justification of Animal Use, Species Choice, and Numbers. The CNPRC provides the optimal
environment in which to conduct studies with monkeys because of the unique facilities and expertise of the
personnel available. The use of nonhuman primates is crucial for the study of human health and disease.
The assessments conducted through the Behavior Research Services Core are specifically designed for
rhesus macaques. Rhesus are commonly used as an animal model for human health related research and
are especially useful for behavioral research due to the close correspondence in stages of development.
Monkey models help bridge the gap between rodent research and humans and also provide an advantage
over human studies with tightly controlled environmental conditions. The numbers used will depend on the
research project and the power calculations of the Pl. For Standardized Behavioral Assessments, group
sizes of 10-12 are recommended for hypothesis testing if there is no other basis for power calculations.

3. Veterinary Care. The CNPRC vivarium is under the direction of the Associate Director for Primate
Services (Chief Veterinarian),!Excluded by Requester I Veterinary support is provided by Veterinarians and
Animal Health Technicians (AHTs) (see Primate Medicine Services). Staff clinicians provide routine
surveillance of overall colony health and management practices as part of routine physical examinations.
Animals in the outdoor animal colony are weighed, tuberculin tested, immunized for measles and tetanus
as needed, serum banked as required, and examined routinely by a veterinarian twice annually. Animals
housed outdoors are brought indoors to the hospital for treatment until resolution of the clinical problem
and then returned to the social group as quickly as possible to maintain social stability. The hospital has an
approximate average daily census of 100 animals (maximum 200). Animals in the indoor colony are
weighed bi-monthly, tuberculin tested twice annually, vaccinated for measles as needed, serum banked as
required, and examined by a Veterinarian generally before assignment to research projects and/or during
annual evaluations. Indoor-housed animals on morning health report are assessed by a clinician and
typically treated in their home cages as needed. Approximately 160 animals are on health report daily with
a daily average of 45 animals requiring follow-up care. In addition to clinical care, the veterinary staff
members also perform research and veterinary care surgeries (~300 major surgical procedures annually).
Clinical veterinary staff members also conduct colony-based projects on new anesthetic agents, improved
vaccines for animal health, and new surgical techniques. Surveillance for tuberculosis is essential for the
continued health status of the CNPRC colonies.

4. Provisions to Minimize Discomfort, Pain, and Injury. All procedures will be conducted in a manner to
minimize distress. No painful procedures are intentionally included; noninvasive and nonmanipulatory
methods are used as much as possible. The majority of the Standardized Behavioral Assessments take
place after extensive training and adaptation, and many tests utilize positive reinforcement in the form of a
food reward. Food deprivation is not used, although s'l'l,.I.I.W..IL.lo<..lo'.14ings may be rescheduled to induce appetite
for food-rewarded tasks. Many assessments, such as Proprietar cognitive puzzles, dyadic observations, and
activity monitoring, take place in the home cage. Transport, 1 necessary, takes place in a modified jump
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box or a modified incubator for infants, which are familiar to animals from routine colony husbandry 
practices. This jump box is also used as the test box for some assessments. ABR testing takes place under 
ketamine and dexmedetomidine and uses small subdermal needle electrodes, with respiratory rate, oxygen 
saturation, and temperature continually monitored throughout the procedure. The heart rate variability 
testing requires animals to be separated from their mother for up to 24 hours (if they are not nursery 
reared) which may cause some distress. However, monitoring sessions are generally scheduled at least 1-
2 days following birth to allow mother-infant bonding. Experience from a previous project has demonstrated 
no problems reuniting the mother and infant following a 24-hour separation. Animals may experience some 
stress during the social buffering test, however the observation sessions are short and one of the two 
sessions is conducted with a familiar buddy. Armpull blood draws are performed by experienced animal 
technicians. Some neonatal assessments, such as novelty preference and eye tracking, are conducted 
with the animal hand-held and swaddled in a soft cloth by experienced Core personnel. Other assessments 
such as the observation cage are limited to 10-minute sessions. 

Cooperative training and behavior by definition employs methods that reduce discomfort and distress to the 
animal. The goal of the training is to encourage the animal's voluntary participation in the desired behavior 
or situation. Positive reinforcement techniques are used, and sessions are generally short in duration. 

During BBA testing, care will be taken to insure that the animals suffer minimal distress. Separation from 
the dam (which is necessary for this testing) is likely to result in some emotional distress; testing is limited 
to a 25-hour period to minimize. Also provided are a stuffed toy and a towel to which the animals may cling 
for comfort. The amount of time each animal participates in the assessments (e.g., the human intruder test) 
is kept to as short a time as possible. Animals will be manually restrained briefly on four occasions in order 
to draw blood samples from a femoral vein. During blood sampling, procedures such as keeping the lights 
low, speaking softly, and handling the animals gently, are employed which seems very effective in reducing 
the distress from the manual restraint. 

5. Methods of Euthanasia. Euthanasia is not an endpoint for any Behavior Research Services Core
assessments. In general, animals are euthanized by an overdose of pentobarbital (�120 mg/kg
intravenously) consistent with the recommendations of the American Veterinary Medical Association
(AVMA) Guidelines on Euthanasia. All methods include well-established CNPRC SOPs as noted above,
which are approved by the UC Davis IACUC.
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CORE SERVICES: BEHAVIOR RESEARCH SERVICES CORE 

BIBLIOGRAPHY AND REFERENCES CITED 

!Excluded by Requester
I Binge drinking prior to pregnancy detection in a nonhuman

pnmate: Behavioral evaluation of offspnng. Alcohol Clin Exp Res 38:551-556, 2014. PMC Journal-in
Pro ress Data for this ublication was obtained through Core services 

Excluded by Requester redictors of hemoglobin variability in a population of weaning age (3- to 4-month 
old rhesus monke s. Am J Primatol 75:1139-1146, 2013. PMC Journal-in-Progress 

Excluded by Requester Risk factors for stereotypic behavior and self-biting in rhesus 
macaques (Macaca mulatta); Animal's history, current environment, and personality. Am J Primatol 75: 995-
1008 2013. PMCID: PMC3973020 

Excluded by Requester Early social experience affects behavioral and 
p ys10 og1ca responsiveness to stress u con 1t1ons in 1n ant rhesus macaques (Macaca mulatta). Am J 
Prjmatol 73:692-701, 2011, PMCID: PMC310041 f 

!Excluded by Requester Early rearing interacts with temperament and housing to
influence the risk for motor stereotypy in rhesus monkeys (Macaca mulatta). Appl Animal Behav Sci 132: 81-
89, 2011. PMCID: PMC3084485 
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CORE SERVICES: BEHAVIOR RESEARCH SERVICES CORE 

LETTERS OF SUPPORT 

Letters of support from the individuals named below are provided on the pages that follow. 

!
Excluded by Requester 

I 1 . .._ _________ _.PhD, Assistant Professor, Department of Psychiatry and Behavioral 
Sciences, University of California, Davis 

Excluded by Requester . . . . 
2. PhD, Assistant Professor, Department of Psychiatry, Stanford University 
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BERKELEY • DAVJS • IRVINE • LOS ASCELES • RIVERSIDE • SAN DIECO • SAN FRANCISCO 

California National Primate Research Center 
Brain, Mind and Behavior Unit 
University of California, Davis 
One Shields Ave. 
Davis, CA 95616 

June 18, 2014 

Dea�Excluded by Requester

SAYrA BAROARA • SANTA cnuz 

Thank you very much for your invitation to act as a Consultant on the P51 application you are currently
preparing. I would be delighted to lend my expertise to the establishment of an eye-tracking program within
the Behavior Research Services Core at the California National Primate Research Center. Non-invasive
video eye-tracking provides a wealth of high-resolution, empirical data regarding nonhuman primate visual
attention, perception, and motivation. It is also an ideal modality for the animals to make operant choices in
decision-making tasks. Modern eye-tracking systems also require very little training and little or no head or
body restraint, which means that high-throughput data can be collected with little or no psychosocial stress
on the animals. 

I have been conducting eye-tracking experiments with juvenile and adult rhesus monkeys for 6 years.
have published 2 peer-reviewed journal articles to date that use eye-tracking with rhesus monkeys. One
additional paper is currently under revision and several more are still in preparation. I would be willing to
lend my expertise to 1) choice of the most ideal eye-tracking system for nonhuman primates, 2) set-up and
quality-control testing of this new system, 3) design of protocols for animal training and data collection, 4)
establishment of methods for various forms of data analyses that investigators could follow once the data
are acquired, and 5) provide a data analysis and interpretation service for investigators on a freelance basis
(as needed). I am open to other forms of assistance at your request. 

Personal Info
Personal Info w1 prov1 e t 1s assistance t roug in-person meetings on n ays as 

roug v1 ua ype meetings at any time that is convenient for yourself or investigators
interested in utilizing this core eye-tracking service. I would also like to offer you and any interested
investigator access to my large library of video stimuli for eye-tracking experiments with rhesus monkeys,
including 300 30-second videos showing species-typical social behavior and 300 30-second control videos
showing other species engaged in social behaviors. 

Please let me know if there is any other way I could be of assistance with this exciting, new core service
at the CNPRC. Good luck with your application. 

Excluded by Requester

Department of Psychiatry and Behavioral Sciences
University of California, Davis 
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Excluded by Requester 

May 28, 2014 

STANFORD 
UNIVERSITY 

Re: Introducing eye tracking services at CNPRC 

Dear Colleagues, 

Excluded by Requester 

I am writing to support the proposed purchase of eye tracking equipment as part of the CNPRC 
base grant renewal. My clinical research program at Stanford focuses on identification of 
biomarkers of social impairments in autism spectrum disorder, with the goal of developing novel 
pharmacotherapies that enhance social functioning in these children. 

I recently established a translational research program at CNPRC to aid in this endeavor. The 
Biobehavioral Assessment program has been key to identifying the low-Sociable phenotype that 
is central to this translational work. In looking forward to selecting appropriate endpoints for 
FDA clinical trials, the eye tracking methodology widely used in humans to quantify social 
responsiveness is an attractive possibility. Eye tracking of social visual stimuli is becoming 

widely used in autism research programs as a noninvasive measurement of socially-mediated 
brain function. The availability of this method in nonhuman primates at CNPRC could 
strengthen the rapid investigation and translation of therapeutics for autism to the clinical setting. 

I understand that purchase of the state-of-the-art Tobii system would be accompanied by 
development of a protocol by the Behavior Research Services Core that would allow immediate 

access to this sophisticated research tool for ongoing projects. Perhaps more importantly, the 
feasibility of seamlessly adding this method to our monkey research with high probability of 

success would be much enhanced when we apply for funding. 

Developmental neuroscience research is being transformed by inclusion of state-of-the-art 
technology. CNPRC can play a vital role in bringing these tools to affiliate scientists conducting 
nonhuman primate research through considered equipment purchases such as the one proposed 
here. 

Please do not hesitate to contact me if there is any additional information that I can provide to 

support the proposed purchase of this important equipment. 

Sincerely, 
Excluded by Requester 
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CORE SERVICES: BEHAVIOR RESEARCH SERVICES CORE 

RESOURCE SHARING PLAN 

A detailed Resource Sharing Plan is included in the Overall component of this application. 
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APPLICATION FOR FEDERAL ASSISTANCE 

SF 424 (R&R) 

5. APPLICANT INFORMATION

Legal Name*: 

Department: 

Division: 

Street1 *: 

Street2: 

City•: 

County: 

State*: 

Province: 

Country*: 

ZIP/ Postal Code*: 

Regents of the University of California 

Sponsored Programs 

Office of Research 

1850 Research Park Drive 

Suite 300 

Davis 

CA: California 

USA: UNITED ST A TES 

956186153 

Person to be contacted on matters involving this application 

Prefix: First Name•: Middle Name: 

Ms. Alyssa 

Position/Title: 

Street1 •: 

Street2: 

City*: 

County: 

State•: 

Province: 

Country*: 

ZIP/ Postal Code*: 

Contracts and Grants Analyst 

1850 Research Park Drive 

Suite 300 

Davis 

CA: California 

USA: UNITED STATES 

956186[53 

Phone Number*: 530-754-7827 Fax Number: 530-754-7879 

7. TYPE OF APPLICANT*

Other (Specify): 

0MB Number: 4040-0001 

Expiration Date: 06/30/2016 

Organizational DUNS*: 04 71200840000 

Last Name*: Suffix: 

Bunn 

Email: aabunn@ucdavis.edu 

H: Public/State Controlled Institution of Higher Education 

Small Business Organization Type 0 Women Owned 0 Socially and Economically Disadvantaged 

11. DESCRIPTIVE TITLE OF APPLICANT'S PROJECT*
Endocrine Core

12. PROPOSED PROJECT

Start Date·

05/01/2015

Tracking Number: GRANT117037 42 

Ending Date• 

04/30/2020 

Funding Opportunity Number: PAR-14-226 . Received Date: 07/15/2014 
Page 1002 
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Contact PD/Pl: Lewin, Harris, A Core-Services-002 (755) 
0MB Number: 4040·0010 

Expiration Date: 06/3012016 

Project/Performance Site Location(s) 

Project/Performance Site Primary Location 

Organization Name: 

Duns Number: 

Street1 •: 

Street2: 

City*: 

County: 

State*: 

Province: 

Country*: 

Zip / Postal Code*: 

University of California Davis 

0471200840000 

One Shields Ave 

Davis 

CA: California 

USA: UNITED STATES 

956165270 

Project/Performance Site Congressional District*: 

File Name 

Additional Location(s) 

Tracking Number: GRANT117037 42 

0 I am submitting an application as an individual, and not on behalf of 

a company, state, local or tribal government, academia, or other type of 

organization. 

CA-003 
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Contact PD/Pl: Lewin, Harris, A Core-Services-002 (755) 

RESEARCH & RELATED Other Project Information 

1. Are Human Subjects Involved?* o Yes e No 

1.a. If YES to Human Subjects 

Is the Project Exempt from Federal regulations? 0 Yes 0 No 

If YES, check appropriate exemption number: - 1 - 2 - 3 _4 - 5 - 6

If NO, is the IRB review Pending? o Yes 0 No 

IRB Approval Date: 

Human Subject Assurance Number 

2. Are Vertebrate Animals Used?* • Yes 0 No 

2.a. If YES to Vertebrate Animals 

Is the IACUC review Pending? O Yes 0 No 

IACUC Approval Date: 

Animal Welfare Assurance Number 

3. Is proprietary/privileged information included in the application?* • Yes 0 No 

4.a. Does this project have an actual or potential impact - positive or negative - on the environment?* 0 Yes 

4.b. If yes, please explain:

4.c. If this project has an actual or potential impact on the environment, has an exemption been authorized or an O Yes

environmental assessment (EA) or environmental impact statement (EIS} been performed? 

4.d. If yes, please explain:

5. Is the research performance site designated, or eligible to be designated, as a historic place?* O Yes 

5.a. If yes, please explain:

6. Does this project involve activities outside the United States or partnership with international o Yes

collaborators?*

6.a. If yes, identify countries:

6.b. Optional Explanation:

Filename 

7. Project Summary/Abstract* EC_Abstract.pdf 

8. Project Narrative*

9. Bibliography & References Cited EC_BibliographyReferenceCited.pdf

10.Facilities & Other Resources EC_FacilitiesOtherResources.pdf 

11.Equipment EC_Equipment.pdf 

Page 1004 
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Contact PD/Pl: Lewin, Harris, A Core-Services-002 (755) 

CORE SERVICES: ENDOCRINE CORE 

ABSTRACT 

The Endocrine Core at the California National Primate Research Center (CNPRC) includes a state-of-the 
facility that promotes scientific research focused on the use of nonhuman primate models to investigate the 
foundations of human health and the diagnosis and treatment of disease. The Endocrine Core continues to 
function as a central component and driving force in the CNPRC program, serving a spectrum of NIH
supported investigators nationwide. From inception, the Endocrine Core has been responsive to the research 
community in meeting NIH strategic priorities by providing high quality consultations and services. The 
Endocrine Core brings specialized expertise in nonhuman primate reproduction and female healthy aging that 
enhances the nonhuman primate colonies. These endeavors hinge on the growing productivity, emergent 
innovations, and strong ties with institutional and national programs that are directed to meet the needs of 
investigators and trainees. 
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Contact PD/Pl: Lewin, Harris, A Core-Services-002 (755) 

CORE SERVICES: ENDOCRINE CORE 

FACILITIES AND OTHER RESOURCES 

Laboratories: The Core occupies two laboratories and shared equipment space in the main CNPRC 
laboratory building. Endocrine Core assays utilize chemiluminescent (Centaur CP), EINELISA (microtiterplate 
colorimetric), RIAs (Gamma/Beta) and cell-mediated bioassay (luminescence) platforms. 

Clinical: Clinical care and related procedures in the CNPRC are conducted in the hospital area containing pre
and post-surgery suites, outpatient, hospital and isolation wards, surgery, and pathology suites. The Clinical 
Pathology Laboratory includes services for hematology, clinical chemistry, bacteriology, parasitology, and 
serology. See Primate Services sections for more details. 

Animal: The vivarium, which is part of the UC Davis AAALAC-accredited program, includes indoor animal 
space including animal rooms, hospitals, surgery suites, nurseries, and infectious animal housing. The outdoor 
animal housing area includes half-acre field corrals and corn cribs as described in other sections of the 
application. Primate Services is centralized and provides animal care, colony management, research support, 
training, occupational safety, and a staff of expert animal handlers. The Clinical Pathology Laboratory provides 
diagnostic support services as noted. The veterinary staff includes on-site veterinarians for clinical care (24/7), 
veterinary pathologists, and animal health technicians, all described in other sections of the application. See 
Primate Services sections for more details. 

Computer: Colony demographics, breeding management, and health and pathology are all computerized, and 
Information Technology Services provides desktop support and other related services (see other sections of 
the application). Five PC computer systems and appropriate software for word processing, graphics, 
spreadsheets, and statistical analyses are available. Three of the PCs are used to run equipment (e.g., gamma 
counter, plate reader, HPLC), and the others are networked for word processing, statistical analysis, sample 
tracking, billing, data entry, illustration preparation, and electronic mail. 

Excluded by 

Office: Reque
,.,,
st_er..,........,...�""'-s an office at the Center for Health and the Environment and shared office space is

availab e or Excluded t the CNPRC. 
by 

Other: The CNPRC provides the optimal environment for studies with nonhuman primates based on the 
facilities and support services available. All laboratories are regularly inspected by UC Davis, Yolo County, and 
California agencies to assure compliance with regulations regarding the use of biohazardous agents and 
infectious, chemical, and radioactive waste. 
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Contact PD/Pl: Lewin, Harris, A Core-Services-002 (755) 

CORE SERVICES: ENDOCRINE CORE 

EQUIPMENT 

The Endocrine Core includes biosafety cabinets (2), s-ao0c freezers, s-20°c freezers, 4°C refrigerators, a 
refrigerated centrifuge, microcentrifuge, Sorvall superspeed centrifuge, microplate reader, microplate washer, 
fume hood (2), gamma counter, beta counter, HPLC with electrochemical and UV detection, Centaur CP 
analyzer, microtiter spectrophotometer, and celite chromatography column manifold. 

Equipment Page 1007 
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Contact PD/Pl: Lewin, Harris, A Core-Services-002 (755) 
0MB Number: 4040·0001 

Expiration Date: 06/3012016 

RESEARCH & RELATED Senior/Key Person Profile (Expanded) 

I 
Excluded by Requester 

Tracking Number: GRANT117037 42 

PROFILE• Proiect Director/Princinal lnvestinator I 
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Contact PD/Pl : Lewin, Harris, A Core-Services-002 (755) 0MB Number: 4040-0001 

Expiration Date: 06/30/20t 6 

RESEARCH & RELATED BUDGET - SECTION A & B, BUDGET PERIOD 1 

ORGANIZATIONAL DUNS*: 0471200840000 

Budget Type*: • Project O Subaward/Consortium 

Enter name of Organization: Regents of the University of California 

Start Date*: 05-01-2015 End Date*: 04-30-2016 Budget Period: 1 

A. Senior/Key Person

Prefix First Name• Middle 

Name 

Last Name* Suffix Project Role* Base Calendar Academic Summer Requested Fringe Funds Requested($)* 

.. 
�
.
· 
........ ..!

Exclud ed by  Requester
Salary ($) Months Months Months Salary ($)* Benefits ($)* 

.. J .. ............... �.��.; .. ��.;�
n,
�r.�.t . 
.,..�-=

5
.,.,.t:

,...
u

s
.,.,.ti�-1: ... �,............,.LJ ... �.·.°. ............... �.·.°. ............. 1 .�'..8.��:�.°. .................. �.�� :�.°. ............................... : .. �:�.��.:�.°.

Total Funds Requested for all Senior Key Persons in the attached file 

Additional Senior Key Persons: 

B. Other Personnel

Number of Project Role*

Personnel*

Post Doctoral Associates 

File Name: Total Senior/Key Person 16,336.00 

Calendar Months Academic Months Summer Months Requested Salary ($)* Fringe Benefits• Funds Requested ($)* 

....................................................................................................... ......................... ............ . ................................. ..... ...................................... .................................................. ........... ................................... ..................................................

Graduate Students 

.............................. �.�.?�.�.�.��?.�.��.� .. ��.��.��.�� ......................... ...................................... ...................................... ...................................... .................................................. .............................................. ................................................. . 
Secretarial/CIP.rir.::il ............. 1 .............. 
coie

.
Manage

'i'I
IEx ...... cl .... 

u d_ e_d _b_y_R_e_q u-e-st_e_r ..... r ..... lEFFORT

1 Total Number Other Personnel 

RESEARCH & RELATED Bud get {A-B} (Fund s Requested ) 

Tracking Number: GRANT117037 42 

1 ................................... ........... .......................... .................................................. .............................................. ................................................. . 
12,392.00 6,555.00 18,947.00 

Total Other Personnel 

Total Salary, Wages and Fringe Benefits (A+B) 
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Contact PD/Pl: Lewin, Harris, A Core-Services-002 (755) 

RESEARCH & RELATED BUDGET - SECTION C, D, & E, BUDGET PERIOD 1 

ORGANIZATIONAL DUNS*: 0471200840000 

Budget Type*: • Project O Subaward/Consortium 

Enter name of Organization: Regents of the University of California 

Start Date*: 05-01-2015 End Date*: 04-30-2016 Budget Period: 1 

C. Equipment Description

List items and dollar amount for each item exceeding $5,000 

Equipment Item Funds Requested($)* 

Total funds requested for all equipment listed in the attached file 0.00 

Additional Equipment: 

D. Travel

File Name: 

Total Equipment 0.00 

1. Domestic Travel Costs ( Incl. Canada, Mexico, and U.S. Possessions)

Funds Requested ($)* 

1,500.00 

0.00 2. Foreign Travel Costs

E. Participant/Trainee Support Costs

1. Tuition/Fees/Health Insurance

2. Stipends

3. Travel

4. Subsistence

5. Other:

O Number of Participants/Trainees 

RESEARCH & RELATED Budget {C-E} (Funds Requested) 

Tracking Number: GRANT11703742 

Total Travel Cost 

Total Participant Trainee Support Costs 
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1,500.00 

Funds Requested ($)* 

0.00 

0.00 

0.00 

0.00 

0.00 
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Contact PD/Pl: Lewin, Harris, A Core-Services-002 (755) 

RESEARCH & RELATED BUDGET- SECTIONS F-K, BUDGET PERIOD 1 

ORGANIZATIONAL DUNS*: 0471200840000 

Budget Type*: • Project O Subaward/Consortium 

Enter name of Organization: Regents of the University of California 

Start Date*: 05-01-2015 End Date*: 04-30-2016 Budget Period: 1 

F. Other Direct Costs Funds Requested($)* 

1. Materials and Supplies 6,000.00 

2. Publication Costs 1,000.00 

3. Consultant Services 0.00 

4. ADP/Computer Services 0.00 

5. Subawards/Consortium/Contractual Costs 0.00 

6. Equipment or Facility Rental/User Fees 0.00 

7. Alterations and Renovations 0.00 

8. Radioactive Waste Disposal 3,000.00 

Total Other Direct Costs 10,000.00 

G. Direct Costs Funds Requested ($)* 

H. Indirect Costs

Indirect Cost Type 

1. MTDC Primate Center Rate

Cognizant Federal Agency 

(Agency Name, POC Name, and POC Phone Number) 

I. Total Direct and Indirect Costs

Total Direct Costs (A thru F) 46,783.00 

Indirect Cost Rate (%) Indirect Cost Base ($) Funds Requested ($)* 

22. 7 46,783.00 10,620.00 
----------< 

Total Indirect Costs 10,620.00 

DHHS, ERNEST WILLARD, (415) 437-7820 

Total Direct and Indirect Institutional Costs (G + H) 

Funds Requested ($)* 

57,403.00 

Funds Requested ($)"I 

0.00 

K. Budget Justification* File Name: EC_BudgetJustification.pdf 

(Only attach one file.) 

RESEARCH & RELATED Budget {F-K} (Funds Requested) 

Tracking Number: GRANT11703742 
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Contact PD/Pl: Lewin, Harris, A Core -Services-002 (755) 0MB Number: 4040-0001 

Expiration Date: 06/30/20t 6 

RESEARCH & RELATED BUDGET - SECTION A & B, BUDGET PERIOD 2 

ORGANIZATIONAL DUNS*: 0471200840000 

Budget Type*: • Project O Subaward/Consortium 

Enter name of Organization: Regents of the University of California 

Start Date*: 05-01-2016 End Date*: 04-30-2017 Budget Period: 2 

A. Senior/Key Person

Prefix First Name• Middle 

Name 

Last Name* Suffix Project Role* Base 

Salary($) 

Calendar Academic Summer Requested Fringe Funds Requested($)* 

Months Months Months Salary ($)* Benefits ($)* 

1 .
... ...!

Excluded by Requester 

.. L ................. �.��.; .. ��.;�n,�r.�.t. "":-:1.,.,�

t
,...

i

t
.,.,.

i

o

-n-al

'"'B"""

a_

s

_

e 

""LJ.�.·.°. ... . . . . . . . . . . . . �.·.°. ............. 
1
.�:.3.��:�.°. .................. �.°.�:�.°. ............................... : .. �'.�.��.:�.°. 

Total Funds Requested for all Senior Key Persons in the attached file 

Additional Senior Key Persons: 

B. Other Personnel

Number of Project Role*

Personnel*

Post Doctoral Associates 

File Name: Total Senior/Key Person 16,826.00 

Calendar Months Academic Months Summer Months Requested Salary ($)* Fringe Benefits• Funds Requested ($)* 

....................................................................................................... ......................... ............ . ................................. ..... ...................................... .................................................. ........... ................................... ..................................................

Graduate Students 

.............................. �.�.?�.�.�.��?.�.��.� .. ��.��.��.��························· ...................................... ...................................... ...................................... .................................................. .............................................. ................................................. . 
Secretarial/Clerical ............................. co;e·Manager!Excluded by Requester 1 ···· ···1EFFORT 

1 Total Number Other Personnel 

RESEARCH & RELATED Budget {A-B} (Funds Requested)

Tracking Number: GRANT117037 42 

I······································ ........... ............................................................................ .............................................. ..................................................
. 

12,763.00 7,060.00 19,823.00 

Total Other Personnel 19,823.00 

Total Salary, Wages and Fringe Benefits (A+B) 36,649.00 
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Contact PD/Pl: Lewin, Harris, A Core-Services-002 (755) 

RESEARCH & RELATED BUDGET - SECTION C, D, & E, BUDGET PERIOD 2 

ORGANIZATIONAL DUNS*: 0471200840000 

Budget Type*: • Project O Subaward/Consortium 

Enter name of Organization: Regents of the University of California 

Start Date*: 05-01-2016 End Date*: 04-30-2017 Budget Period: 2 

C. Equipment Description

List items and dollar amount for each item exceeding $5,000 

Equipment Item Funds Requested($)* 

Total funds requested for all equipment listed in the attached file 0.00 

Additional Equipment: 

D. Travel

File Name: 

Total Equipment 0.00 

1. Domestic Travel Costs ( Incl. Canada, Mexico, and U.S. Possessions)

Funds Requested ($)* 

1,545.00 

0.00 2. Foreign Travel Costs

E. Participant/Trainee Support Costs

1. Tuition/Fees/Health Insurance

2. Stipends

3. Travel

4. Subsistence

5. Other:

O Number of Participants/Trainees 

RESEARCH & RELATED Budget {C-E} (Funds Requested) 

Tracking Number: GRANT11703742 

Total Travel Cost 

Total Participant Trainee Support Costs 
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1,545.00 

Funds Requested ($)* 

0.00 

0.00 

0.00 

0.00 

0.00 

Funding Opportunity Number: PAR-14-226. Received Date: 
2014-07-15T19:19:27.000-04:00 

Obtained by Rise for Animals. 
Uploaded to Animal Research Laboratory Overview (ARLO) on 09/19/2020



Contact PD/Pl: Lewin, Harris, A Core-Services-002 (755) 

RESEARCH & RELATED BUDGET- SECTIONS F-K, BUDGET PERIOD 2 

ORGANIZATIONAL DUNS*: 0471200840000 

Budget Type*: • Project O Subaward/Consortium 

Enter name of Organization: Regents of the University of California 

Start Date*: 05-01-2016 End Date*: 04-30-2017 Budget Period: 2 

F. Other Direct Costs Funds Requested($)* 

1. Materials and Supplies 6,180.00 

2. Publication Costs 1,030.00 

3. Consultant Services 0.00 

4. ADP/Computer Services 0.00 

5. Subawards/Consortium/Contractual Costs 0.00 

6. Equipment or Facility Rental/User Fees 0.00 

7. Alterations and Renovations 0.00 

8. Radioactive Waste Disposal 3,090.00 

Total Other Direct Costs 10,300.00 

G. Direct Costs Funds Requested ($)* 

H. Indirect Costs

Indirect Cost Type 

1. MTDC Primate Center Rate

Cognizant Federal Agency 

(Agency Name, POC Name, and POC Phone Number) 

I. Total Direct and Indirect Costs

Total Direct Costs (A thru F) 48,494.00 

Indirect Cost Rate (%) Indirect Cost Base ($) Funds Requested ($)* 

22. 7 48,494.00 11,008.00 
----------< 

Total Indirect Costs 11,008.00 

DHHS, ERNEST WILLARD, (415) 437-7820 

Total Direct and Indirect Institutional Costs (G + H) 

Funds Requested ($)* 

59,502.00 

Funds Requested ($)"I 

0.00 

K. Budget Justification* File Name: EC_BudgetJustification.pdf 

(Only attach one file.) 

RESEARCH & RELATED Budget {F-K} (Funds Requested) 

Tracking Number: GRANT11703742 
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Cont act PD/Pl: Lewin, Harris, A Core -Se rvices-002 (755) 0MB Number: 4040-0001 

Expiration Date: 06/30/20t 6 

RESEARCH & RELATED BUDGET - SECTION A & B, BUDGET PERIOD 3 

ORGANIZATIONAL DUNS*: 0471200840000 

Budget Type*: • Project O Subaward/Consortium 

Enter name of Organization: Regents of the University of California 

A. Senior/Key Person

Prefix First Name• Middle 

Name 

Start Date*: 05-01-2017 

Last Name* Suffix Project Role* 

End Date*: 04-30-2018 Budget Period: 3 

Base Calendar Academic Summer Requested Fringe Funds Requested($)* 

Salary ($) Months Months Months Salary ($)* Benefits ($)* 

.. �.

· 

..... !
Excluded by Requeste r 

1 ......... ............... �.��.; .. ��.;�n,�r.�.t-�-=-1�
t-
�

-
t
io_

n

_

a

_l B
"""

a

_s_e

..... LJ .. �.·.°. ............... �.·.°. ............. 1.�:.8.�.�:�.°. .................. �.��:�.°. ............................... : .. �:�.��.:�.°.
Total Funds Requested for all Senior Key Persons in the attached file 

Additional Senior Key Persons: 

B. Other Personnel

Number of Project Role*

Personnel*

Post Doctoral Associates 

File Name: Total Senior/Key Person 17,345.00 

Calendar Months Academic Months Summer Months Requested Salary ($)* Fringe Benefits• Funds Requested ($)* 

....................................................................................................... ......................... ............ . ................................. ..... ...................................... .................................................. ........... ................................... ..................................................

Graduate Students 

.............................. �.�.?�.�.�.��?.�.��.� .. ��.��.��.�� ......................... ...................................... ...................................... ...................................... .................................................. .............................................. ................................................. . 
Secretarial/Clerical · · · · .... · · · .. 1. · · .... · · · · .. · coie.

M
anaged,..Ex ....... c

l -ud
_

e
_

d
_b _y _R-e

q_u _
e

_st
_

e
_r ... r .. · ,EFFORT

1 Total Number Other Personnel 

RESEARCH & RELATED Budge t {A-B} (Funds Requested) 

Tracking Numbe r: GRANT117037 42 

' .... . ................................. . . . . . . .......... . .. . . . . . . . . . . . . . . . . . . . . . . . .................................................. ...................................... . . . . . . . . ................................................. . 

13,146.00 7,509.00 20,655.00 

Total Other Personnel 20,655.00 

Total Salary, Wages and Fringe Benefits (A+B) 38,000.00 
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Contact PD/Pl: Lewin, Harris, A Core-Services-002 (755) 

RESEARCH & RELATED BUDGET - SECTION C, D, & E, BUDGET PERIOD 3 

ORGANIZATIONAL DUNS*: 0471200840000 

Budget Type*: • Project O Subaward/Consortium 

Enter name of Organization: Regents of the University of California 

Start Date*: 05-01-2017 End Date*: 04-30-2018 Budget Period: 3 

C. Equipment Description

List items and dollar amount for each item exceeding $5,000 

Equipment Item Funds Requested($)* 

Total funds requested for all equipment listed in the attached file 0.00 

Additional Equipment: 

D. Travel

File Name: 

Total Equipment 0.00 

1. Domestic Travel Costs ( Incl. Canada, Mexico, and U.S. Possessions)

Funds Requested ($)* 

1,591.00 

0.00 2. Foreign Travel Costs

E. Participant/Trainee Support Costs

1. Tuition/Fees/Health Insurance

2. Stipends

3. Travel

4. Subsistence

5. Other:

O Number of Participants/Trainees 

RESEARCH & RELATED Budget {C-E} (Funds Requested) 

Tracking Number: GRANT11703742 

Total Travel Cost 

Total Participant Trainee Support Costs 
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1,591.00 

Funds Requested ($)* 

0.00 

0.00 

0.00 

0.00 

0.00 

Funding Opportunity Number: PAR-14-226. Received Date: 
2014-07-15T19:19:27.000-04:00 

Obtained by Rise for Animals. 
Uploaded to Animal Research Laboratory Overview (ARLO) on 09/19/2020



Contact PD/Pl: Lewin, Harris, A Core-Services-002 (755) 

RESEARCH & RELATED BUDGET- SECTIONS F-K, BUDGET PERIOD 3 

ORGANIZATIONAL DUNS*: 0471200840000 

Budget Type*: • Project O Subaward/Consortium 

Enter name of Organization: Regents of the University of California 

Start Date*: 05-01-2017 End Date*: 04-30-2018 Budget Period: 3 

F. Other Direct Costs Funds Requested($)* 

1. Materials and Supplies 6,365.00 

2. Publication Costs 1,061.00 

3. Consultant Services 0.00 

4. ADP/Computer Services 0.00 

5. Subawards/Consortium/Contractual Costs 0.00 

6. Equipment or Facility Rental/User Fees 0.00 

7. Alterations and Renovations 0.00 

8. Radioactive Waste Disposal 3,183.00 

Total Other Direct Costs 10,609.00 

G. Direct Costs Funds Requested ($)* 

H. Indirect Costs

Indirect Cost Type 

1. MTDC Primate Center Rate

Cognizant Federal Agency 

(Agency Name, POC Name, and POC Phone Number) 

I. Total Direct and Indirect Costs

Total Direct Costs (A thru F) 50,200.00 

Indirect Cost Rate (%) Indirect Cost Base ($) Funds Requested ($)* 

22. 7 50,200.00 11,395.00 
----------< 

Total Indirect Costs 11,395.00 

DHHS, ERNEST WILLARD, (415) 437-7820 

Total Direct and Indirect Institutional Costs (G + H) 

Funds Requested ($)* 

61,595.00 

Funds Requested ($)"I 

0.00 

K. Budget Justification* File Name: EC_BudgetJustification.pdf 

(Only attach one file.) 

RESEARCH & RELATED Budget {F-K} (Funds Requested) 

Tracking Number: GRANT11703742 
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Contact PD/P l: Lewin, Harris, A Core-Services-002 (755) 0MB Number: 4040-0001 

Expiration Date: 06/30/20t 6 

RESEARCH & RELATED BUDGET - SECTION A & B, BUDGET PERIOD 4 

ORGANIZATIONAL DUNS*: 0471200840000

Budget Type*: • Project O Subaward/Consortium 

Enter name of Organization: Regents of the University of California

Start Date*: 05-01-2018 End Date*: 04-30-2019 Budget Period: 4 

A. Senior/Key Person

Prefix First Name• Middle Last Name* Suffix Project Role* Base 

Name Salary ($)

.. �.
· 
....... ,

Excluded by Requester 

1 ..
............. ............... �.

��.; .. ��
.
;�

n,
�r.�.t ..... �=:�

u

��I�� 

Total Funds Requested for all Senior Key Persons in the attached file 

Additional Senior Key Persons: File Name: 

Calendar Academic Summer Requested Fringe Funds Requested($)* 

Months Months Months Salary ($)* Benefits ($)*

.. LJ ... �.·.°. ............... �.·.°. ............. 1.7.:.3.�.�:�.°. .................. �.��:�.°. ............................... : .. 7.:�.��.:�.°.

Total Senior/Key Person 17,882.00 

B. Other Personnel

Number of Project Role*

Personnel*

Calendar Months Academic Months Summer Months Requested Salary ($)* Fringe Benefits• Funds Requested ($)*

Post Doctoral Associates 
....................................................................................................... ......................... ............ . ................................. ..... ...................................... .................................................. ........... ................................... ..................................................

Graduate Students 

.............................. �.�.?�.�.�.��?.�.��.� .. ��.��.��.�� ......................... ...................................... ...................................... ...................................... .................................................. .............................................. ................................................. . 
Secretarial/Clerir.::il 

............. 1 .............. coie.Manage�
i!.

��
,..
e
� 
... l

u

'-ui
..,...
:
"'"'
,!
..,..
�
-y-------.uEFFORT

1 Total Number Other Personnel 

RESEARCH & RELATED Budget {A-B} (Funds Requested) 

Tracking Number: GRANT117037 42 

1 ...................................... ........... .......................... .................................................. .............................................. ................................................. . 
13,541.00 7,964.00 21,505.00 

Total Other Personnel 

Total Salary, Wages and Fringe Benefits (A+B) 
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21,505.00 

39,387.00 

Funding Opportunity Number: PAR-14-226. Received Date: 2014-07-15T19:19:27.000-04:00 

Obtained by Rise for Animals. 
Uploaded to Animal Research Laboratory Overview (ARLO) on 09/19/2020



Contact PD/Pl: Lewin, Harris, A Core-Services-002 (755) 

RESEARCH & RELATED BUDGET - SECTION C, D, & E, BUDGET PERIOD 4 

ORGANIZATIONAL DUNS*: 0471200840000 

Budget Type*: • Project O Subaward/Consortium 

Enter name of Organization: Regents of the University of California 

Start Date*: 05-01-2018 End Date*: 04-30-2019 Budget Period: 4 

C. Equipment Description

List items and dollar amount for each item exceeding $5,000 

Equipment Item Funds Requested($)* 

Total funds requested for all equipment listed in the attached file 0.00 

Additional Equipment: 

D. Travel

File Name: 

Total Equipment 0.00 

1. Domestic Travel Costs ( Incl. Canada, Mexico, and U.S. Possessions)

Funds Requested ($)* 

1,639.00 

0.00 2. Foreign Travel Costs

E. Participant/Trainee Support Costs

1. Tuition/Fees/Health Insurance

2. Stipends

3. Travel

4. Subsistence

5. Other:

O Number of Participants/Trainees 

RESEARCH & RELATED Budget {C-E} (Funds Requested) 

Tracking Number: GRANT11703742 

Total Travel Cost 

Total Participant Trainee Support Costs 
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1,639.00 

Funds Requested ($)* 

0.00 

0.00 

0.00 

0.00 

0.00 
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Contact PD/Pl: Lewin, Harris, A Core-Services-002 (755) 

RESEARCH & RELATED BUDGET- SECTIONS F-K, BUDGET PERIOD 4 

ORGANIZATIONAL DUNS*: 0471200840000 

Budget Type*: • Project O Subaward/Consortium 

Enter name of Organization: Regents of the University of California 

Start Date*: 05-01-2018 End Date*: 04-30-2019 Budget Period: 4 

F. Other Direct Costs Funds Requested($)* 

1. Materials and Supplies 6,556.00 

2. Publication Costs 1,093.00 

3. Consultant Services 0.00 

4. ADP/Computer Services 0.00 

5. Subawards/Consortium/Contractual Costs 0.00 

6. Equipment or Facility Rental/User Fees 0.00 

7. Alterations and Renovations 0.00 

8. Radioactive Waste Disposal 3,278.00 

Total Other Direct Costs 10,927.00 

G. Direct Costs Funds Requested ($)* 

H. Indirect Costs

Indirect Cost Type 

1. MTDC Primate Center Rate

Cognizant Federal Agency 

(Agency Name, POC Name, and POC Phone Number) 

I. Total Direct and Indirect Costs

Total Direct Costs (A thru F) 51,953.00 

Indirect Cost Rate (%) Indirect Cost Base ($) Funds Requested ($)* 

22. 7 51,953.00 11,793.00 
----------< 

Total Indirect Costs 11,793.00 

DHHS, ERNEST WILLARD, (415) 437-7820 

Total Direct and Indirect Institutional Costs (G + H) 

Funds Requested ($)* 

63,746.00 

Funds Requested ($)"I 

0.00 

K. Budget Justification* File Name: EC_BudgetJustification.pdf 

(Only attach one file.) 

RESEARCH & RELATED Budget {F-K} (Funds Requested) 

Tracking Number: GRANT11703742 
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Contac t PD/Pl: Lewin, Harris, A Core-Services-002 (755) 0MB Number: 4040-0001 

Expiration Date: 06/30/20t 6 

RESEARCH & RELATED BUDGET - SECTION A & B, BUDGET PERIOD 5 

ORGANIZATIONAL DUNS*: 0471200840000 

Budget Type*: • Project O Subaward/Consortium 

Enter name of Organization: Regents of the University of California 

A. Senior/Key Person

Prefix First Name• Middle 

Name 

Start Date*: 05-01-2019 

Last Name* Suffix Project Role* 

End Date*: 04-30-2020 Budget Period: 5 

Base Calendar Academic Summer Requested 

Salary ($) Months Months Months Salary ($)* 

Fringe 

Benefits ($)* 

Funds Requested ($)* 

··�······· .. ··��.�'.��.��.�� .. ���.�.��
t

�·
r
······· ................... ...................................... ............... �.��.; .. ��.;�n,�r.�.t ...... �-=5-,:-

u
�-
i
�-1:-�

-
-.� .. .. �.·.°. . .. ......... 0 ... °. ............. 1.7.:.8��:�.°. ..... ......... . �.°.�:�.°. ............................... : .. �:�.��.:�.°. 

Total Funds Requested for all Senior Key Persons in the attached file 

Additional Senior Key Persons: 

B. Other Personnel

Number of Project Role*

Personnel*

Post Doctoral Associates 

File Name: Total Senior/Key Person 18,437.00 

Calendar Months Academic Months Summer Months Requested Salary ($)* Fringe Benefits• Funds Requested ($)* 

....................................................................................................... ......................... ............ . ................................. ..... ...................................... .................................................. ........... ................................... ..................................................

Graduate Students 

.............................. �.�.?�.�.�.��?.�.��.� .. ��.��.��.�� ......................... ...................................... ...................................... ...................................... .................................................. .............................................. ................................................. . 
Secretarial/Clerical ............................. coie.

M
anaged ... 

E
x-

cl

-

u
d
_
e

_
d

_b _y_R

-
e

q _
u

_
e

_s
t
_
e

_
r 
--□-

E
-

F

-

FO
-RT-

-1 ...................................... ........... .......................... .............................. 13:947'.ci'o ............................ a:452'.i:i'o .............................. 22;is9'.ci'o

1 Total Number Other Personnel Total Other Personnel 22,399.00 

RESEARCH & RELATED Bud get {A-B} (Fund s Requested) 

Tracking Number : GRANT117037 42

Total Salary, Wages and Fringe Benefits (A+B) 40,836.00 
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Contact PD/Pl: Lewin, Harris, A Core-Services-002 (755) 

RESEARCH & RELATED BUDGET - SECTION C, D, & E, BUDGET PERIOD 5 

ORGANIZATIONAL DUNS*: 0471200840000 

Budget Type*: • Project O Subaward/Consortium 

Enter name of Organization: Regents of the University of California 

Start Date*: 05-01-2019 End Date*: 04-30-2020 Budget Period: 5 

C. Equipment Description

List items and dollar amount for each item exceeding $5,000 

Equipment Item Funds Requested($)* 

Total funds requested for all equipment listed in the attached file 0.00 

Additional Equipment: 

D. Travel

File Name: 

Total Equipment 0.00 

1. Domestic Travel Costs ( Incl. Canada, Mexico, and U.S. Possessions)

Funds Requested ($)* 

1,688.00 

0.00 2. Foreign Travel Costs

E. Participant/Trainee Support Costs

1. Tuition/Fees/Health Insurance

2. Stipends

3. Travel

4. Subsistence

5. Other:

O Number of Participants/Trainees 

RESEARCH & RELATED Budget {C-E} (Funds Requested) 

Tracking Number: GRANT11703742 

Total Travel Cost 

Total Participant Trainee Support Costs 
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1,688.00 

Funds Requested ($)* 

0.00 

0.00 

0.00 

0.00 

0.00 
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Contact PD/Pl: Lewin, Harris, A Core-Services-002 (755) 

RESEARCH & RELATED BUDGET- SECTIONS F-K, BUDGET PERIOD 5 

ORGANIZATIONAL DUNS*: 0471200840000 

Budget Type*: • Project O Subaward/Consortium 

Enter name of Organization: Regents of the University of California 

Start Date*: 05-01-2019 End Date*: 04-30-2020 Budget Period: 5 

F. Other Direct Costs Funds Requested($)* 

1. Materials and Supplies 6,753.00 

2. Publication Costs 1,126.00 

3. Consultant Services 0.00 

4. ADP/Computer Services 0.00 

5. Subawards/Consortium/Contractual Costs 0.00 

6. Equipment or Facility Rental/User Fees 0.00 

7. Alterations and Renovations 0.00 

8. Radioactive Waste Disposal 3,376.00 

Total Other Direct Costs 11,255.00 

G. Direct Costs Funds Requested ($)* 

H. Indirect Costs

Indirect Cost Type 

1. MTDC Primate Center Rate

Cognizant Federal Agency 

(Agency Name, POC Name, and POC Phone Number) 

I. Total Direct and Indirect Costs

Total Direct Costs (A thru F) 53,779.00 

Indirect Cost Rate (%) Indirect Cost Base ($) Funds Requested ($)* 

22. 7 53,779.00 12,208.00 
----------< 

Total Indirect Costs 12,208.00 

DHHS, ERNEST WILLARD, (415) 437-7820 

Total Direct and Indirect Institutional Costs (G + H) 

Funds Requested ($)* 

65,987.00 

Funds Requested ($)"I 

0.00 

K. Budget Justification* File Name: EC_BudgetJustification.pdf 

(Only attach one file.) 

RESEARCH & RELATED Budget {F-K} (Funds Requested) 

Tracking Number: GRANT11703742 
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Contact PD/Pl: Lewin, Harris, A Core-Services-002 (755) 

CORE SERVICES: ENDOCRINE CORE 

BUDGET JUSTIFICATION 
All funds requested in the Core are for developmental and administrative activities only. Services provided to 
users are fully charged to those activities based upon approved rates. 

PERSONNEL 
The personnel table provides an overview of the percent full time equivalent (FTE) devoted to CNPRC base 
grant functions and the funding source. Totals with an asterisk (*) represent those individuals whose effort is 
split among more than one component of the CNPRC. 

Percent(%} FTE devoted to CNPRC base 
functions b source 

Personnel Role 
Excluded by Requester Core Scientist o/o Effort 

Core Mana er 

1��
I
1�
d
:,��Y I PhD, Core ScientistlEFFORT 

I months o/o Effort is Professor in the Department of 
Population Health and Reproduction, School of Veteri · , and Core Scientist in the Reproductive 
Sciences and Regenerative Medicine Research Uni Excluded by has extensive expertise in��� ....... ""'e 
endocrinology and aging research with human and non uman pnma es. As Endocrine Core Lead Excluded by 

responsible for all administrative activities; oversees all requests for service and provides oversIg or 
technical and scientific activities; responds to CNPRC colony and Clinical Pathology Laboratory requests for 
assistance; and directs collaborative projects and the recruitment of staff. 

!Excluded by I !EFFORT I o/o Effort Excluded . . . 
�erniestec Core Manager

.,_ 
___ ...,..._.months by Reque Is the Core Manager and Is responsible for 

the operations of the Endocrine Core. She provides day-to- ay management including interaction with clients; 
development and maintenance of standard operating procedures (SOPs); oversight of laboratory quality 
assurance/quality control (QA/QC); compliance with local, state, and federal regulations; training of staff and 
students; and billing/tracking of all Core activities. She is also responsible for develo in validating, and 
optimizing assays and other specialized methods to meet the needs of Core clientele .... .. . ... . ....... .... ... as �tu� by 

years research experience and extensive expertise in developing assays and specialize me o s spec§rltlJrH�r 

related to the Endocrine Core. 

FRINGE BENEFITS 
Fringe benefits are calculated at the UC Davis federally negotiated rates, which are applied by title code and 
fiscal year (July through June). 

EQUIPMENT 
Requests for equipment are listed in the Facilities Improvement section. 

TRAVEL 
$1,500 is requested to attend one professional meeting annually to stay abreast of new, cutting edge 
technology and to advertise the Core services to the greater research community. 

SUPPLIES 
$6,000 is requested for general laboratory supplies, reagents, tissue culture media, and miscellaneous 
supplies to support the technical development of new methodologies in the Endocrine Core. 

OTHER EXPENSES 
$3,000 is requested for radioactive waste disposal and miscellaneous items related to shipping and 
administrative functions. With the increased use of EIAs, ELISAs and chemiluminescent assays, the use of 
radioactivity has been reduced although radioisotope use is still required. 

$1,000 is requested for manuscript submission related to new technologies developed in the Core. 

Budget Justification Page 1024 Obtained by Rise for Animals. 
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Contact PD/Pl: Lewin, Harris, A Core-Services-002 (755) 

SUBSEQUENT YEARS 

In Years 2 through 5, all non-personnel costs are increased by 3%. Personnel costs are increased based on 
projected salary escalations by title code and the UC Davis federally negotiated fringe benefit rates. 

FACILITIES AND ADMINISTRATIVE COSTS (INDIRECT COSTS) 

Indirect Costs are budgeted in accordance with the UC Davis rate agreement dated August 19, 2013 at 22. 7%, 
which is the negotiated rate for the CNPRC Base Grant. Per the UC Davis' rate agreement, this indirect cost 
rate is applied on a Modified Total Direct Cost basis, which includes all salaries and wages, fringe benefits, 
materials and supplies, services, travel, and the first $25,000 of each subgrant and subcontract. Excluded from 
the modified total direct costs are equipment; capital expenditures; charges for tuition remission; rental costs; 
scholarships and fellowships; as well as the portion of each subgrant and subcontract in excess of $25,000. 

Budget Justification Page 1025 
Obtained by Rise for Animals. 

Uploaded to Animal Research Laboratory Overview (ARLO) on 09/19/2020



Contact PD/Pl: Lewin, Harris, A Core-Services-002 (755) 

RESEARCH & RELATED BUDGET - Cumulative Budget 

Section A, Senior/Key Person 

Section B, Other Personnel 

Total Number Other Personnel 

Total Salary, Wages and Fringe 
Benefits (A+B) 

Section C, Equipment 

Section D, Travel 

1. Domestic

2. Foreign

Section E, Participant/Trainee Support 
Costs 

1. Tuition/Fees/Health Insurance

2. Stipends

3. Travel

4. Subsistence

5. Other

6. Number of Participants/Trainees

Section F, Other Direct Costs 

1. Materials and Supplies

2. Publication Costs

3. Consultant Services

4. ADP/Computer Services

5. Subawards/Consortium/Contractual
Costs

6. Equipment or Facility Rental/User
Fees

7. Alterations and Renovations

8. Other 1

9. Other 2

10. Other 3

Section G, Direct Costs 
(A thru F) 

Section H, Indirect Costs 

Section I, Total Direct and Indirect 
Costs (G + H) 

Section J, Fee 

Tracking Number: GRANT11703742 

Totals($) 

5 

7,963.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0 

31,854.00 

5,310.00 

0.00 

0.00 

0.00 

0.00 

0.00 

15,927.00 

0.00 

0.00 

86,826.00 

103,329.00 

190,155.00 

0.00 

7,963.00 

0.00 

53,091.00 

251,209.00 

57,024.00 

308,233.00 

0.00 
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Contact PD/Pl: Lewin, Harris, A Core-Services-002 (755) 

PHS 398 Cover Page Supplement 

1. Project Director / Principal Investigator (PD/Pl)

Prefix: 

First Name*: Harris 

Middle Name: A 

Last Name*: Lewin 

Suffix: 

2. Human Subjects

Clinical Trial? 

Agency-Defined Phase Ill Clinical Trial?* 

3. Permission Statement*

e No 

Q No 

O Yes 

O Yes 

0MB Number: 0925-0001 

If this application does not result in an award, is the Government permitted to disclose the title of your proposed project, and the name, 
address, telephone number and e-mail address of the official signing for the applicant organization, to organizations that may be 
interested in contacting you for further information (e.g., possible collaborations, investment)? 

O Yes e No 

4. Program Income*

Is program income anticipated during the periods for which the grant support is requested? • Yes Q No 

If you checked "yes" above (indicating that program income is anticipated), then use the format below to reflect the amount and source(s). 
Otherwise, leave this section blank. 

Budget Period* Anticipated Amount ($)* 

2 

3 

4 

5 

Tracking Number: GRANT117037 42 

Source(s)* 

150,000.00 Services 

158,250.00 Services 

166,954.00 Services 

176,136.00 Services 

185,823.00 Services 
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Contact PD/Pl: Lewin, Harris, A Core-Services-002 (755) 

PHS 398 Cover Page Supplement 

5. Human Embryonic Stem Cells

Does the proposed project involve human embryonic stem cells?* • No Q Yes 

If the proposed project involves human embryonic stem cells, list below the registration number of the specific cell line(s) from the following 
list: http://grants.nih.gov/stem_cells/registry/current.htm. Or, if a specific stem cell line cannot be referenced at this time, please check the box 
indicating that one from the registry will be used: 

Cell Line(s): □ Specific stem cell line cannot be referenced at this time. One from the registry will be used.

6. Inventions and Patents (For renewal applications only)

Inventions and Patents*: O Yes e No 

If the answer is "Yes" then please answer the following: 

Previously Reported*: O Yes Q No 

7. Change of Investigator/ Change of Institution Questions

□ Change of principal investigator / program director

Name of former principal investigator / program director: 

Prefix: 

First Name*: 

Middle Name: 

Last Name*: 

Suffix: 

□ Change of Grantee Institution

Name of former institution*: 

Tracking Number: GRANT117037 42 
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Contact PD/Pl: Lewin, Harris, A Core-Services-002 (755) 

PHS 398 Research Plan 

Please attach applicable sections of the research plan, below. 0MB Number: 0925-0001 

1. Introduction to Application
(for RESUBMISSION or REVISION only) 

2. Specific Aims

3. Research Strategy*

4. Progress Report Publication List

Human Subjects Sections 

5_ Protection of Human Subjects 

6. Inclusion of Women and Minorities

7. Inclusion of Children

I---

Other Research Plan Sections 

8. Vertebrate Animals

9. Select Agent Research

1Q_ Multiple PD/Pl Leadership Plan 

11. Consortium/Contractual Arrangements

12. Letters of Support

13. Resource Sharing Plan(s)

I---

Appendix (if applicable) 

14. Appendix

Tracking Number: GRANT117037 42 

EC_SpecificAims.pdf 

EC_ResearchStrategy_pdf 

EC_ProgressReportPubs-pdf 

EC_ VertebrateAnimals.pdf 

EC_ResourceSharingPlan_pdf 
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Contact PD/Pl: Lewin, Harris, A Core-Services-002 (755) 

CORE SERVICES: ENDOCRINE CORE 

SPECIFIC AIMS 

The CNPRC Endocrine Core serves to promote scientific research that focuses on the use of the nonhuman 
primate animal model to investigate the foundations of human health and the diagnosis and treatment of 
disease. The Endocrine Core continues to function as a central component in the CNPRC program, serving a 
spectrum of NIH-supported investigators nationwide. From inception, the Endocrine Core has been responsive 
and provided added value to the research community in meeting NIH strategic priorities through high quality 
consultations and service. The Endocrine Core brings specialized expertise in nonhuman primate reproduction 
and female healthy aging that enhances the breeding and aging colonies. The goals for the next funding period 
are reflected in the following Specific Aims that focus on providing support in research, service, training, and 
colony management. 

Specific Aim 1. Provide the necessary research tools and advanced scientific methods to permit 
endocrine investigations at the highest level of competence, and to contribute to a deeper 
understanding of physiology and pathology of humans using the nonhuman primate model. 
Plan. The primary goal is to facilitate research and ensure a supportive environment for the investigation of 
endocrine function and disorders, such as those related to reproduction, metabolism, growth, and 
development. Data from the Core provides important opportunities for collaborative research, dissemination of 
new information, training, as well as pilot projects to support new NIH grant submissions. 

Specific Aim 2. Ensure exceptional expertise in nonhuman primate research and services are provided 
to investigators using nonhuman primates at the regional and national levels to advance NIH
supported research excellence. 
Plan. Assays are continuously updated and reference standards renewed to ensure accurate results. While the 
primary focus has traditionally been placed on reproductive endocrinology, there is increased focus on 
metabolic hormones. The Endocrine Core works closely with the CNPRC Clinical Pathology Laboratory in 
Anatomic and Clinical Pathology Services to ensure that all needs of the colony are recognized and met in
house where possible. All major equipment is maintained with service contracts and computers, with software 
updated on a three- ear basis. A website is maintained to inform the research community of the services 
available. Both Excluded by Requester are available on a daily basis by electronic mail and to meet face-to-
face with inves ents in a timely manner. 

Specific Aim 3. Mentor and train the next generation of translational nonhuman primate investigators. 
Plan. The mentoring and training of new investigators in need of additional expertise in endocrinology at any 
career stage is an important responsibility of the Endocrine Core. All requests for training and access to critical 
reagents are pursued when possible. Graduate student projects where the major advisors are CNPRC Core or 
Affiliate Scientists are prioritized, but courtesy services are broadly provided to graduate students if their 
requests are within the scope of the Core and the student has expressed an interest in endocrine training. 
Postdoctoral fellows pursue projects in the Endocrine Core under the supervision of the Core manager. 

Specific Aim 4. Ensure the highest standards of responsible conduct of research and animal care. 
Plan. The Endocrine Core will continue to support all aspects of colony care including veterinary care, colony 
management, and research projects. The Core has recently expanded this role by promoting specific clinical 
inquiries and guiding junior veterinary clinicians in the development of research projects emanating from and 
depending on endocrine expertise. The Endocrine Core brings specialized expertise in nonhuman primate 
reproduction and female healthy aging to enhance the breeding program and the aging colony. 
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Contact PD/Pl: Lewin, Harris, A Core-Services-002 (755) 

CORE SERVICES: ENDOCRINE CORE 

RESEARCH STRATEGY 

INTRODUCTION 

The Endocrine Core provides sample analysis for CNPRC 
staff and the reater research mm ni . Th re is led by 

Excluded by Requester and managed Excluded by Requester (Figure 1, 
Ta e 1 ). The main focus o 1s service 1s primate 
reproductive endocrinology but the Core also responds to 
requests for non-reproductive hormone analyses. A recharge 
schedule for all sample analyses is determined and 
maintained by the CNPRC Administration and Operations 
Services. The main features of the Endocrine Core include 
development of unique assays and validation of common 
assays for application to the rhesus macaque. A secondary 
component of the service includes consultation, training, and 
provision of critical reagents for the scientific community at 
large. New assays are developed or adapted for application to 

Figure 1. Organizational Chart: Endocrine Core 

Harris Lewin, Pl 

Interim Director 

Endocrine Core 

Excluded by 
Re uester 

Core Lead 

Excluded by Requester 
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the rhesus macaque following an approved request and appropriation of development funds. 

Table 1. Endocrine Core Personnel, UC Davis Affiliation, and CNPRC Role 
I o,..,.,. ____ , UC Davis Affiliation CNPRC Role 

Excluded by Requester Department of Population Health and Core Scientist 
Reproduction, School of Veterinary Medicine 
CNPRC Core Manager 

The sources of support for the Endocrine Core in the last year of the current funding period (May 1, 2014 to 
April 30, 2015) and the first year of the proposed funding period (May 1, 2015 to April 30, 2016) per the FOA 
are shown in Table 2. 

Table 2. Support for the Endocrine Core 
May 1, 2014 to April 30, 2015 

PS 1 Base Grant $44,788 
Program Income from P51 $150,000 
Other Sources $0 

TOTAL $194,788 

!reviewers' comments
Response to Summarv Statement.I

reviewers' comments 

SIGNIFICANCE 

May 1, 2015 to April 30, 2016 
$46,783 

$150,000 
$0 

$196,783 

Progress and Major Accomplishments: Contributions to the CNPRC Mission 
While over 90% of all biomedical animal use is directed to non-primate species, the critical need for nonhuman 
primate research activities remains. For this reason, the availability of laboratory resources that provide 
methods development and their application to nonhuman primate models is of critical importance. Such 
facilities need to be comprehensive to provide services broadly and also focused on developing trends in 
modern medicine. Despite the unique parallels between nonhuman primate and human reproduction, there are 
differences that must be understood and considered for the appropriate use and interpretation of nonhuman 
primate model findings. As all mammalian reproduction is mediated and controlled through endocrine 
processes, endocrine monitoring remains a critically needed component in most investigations of reproductive 
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function. Therefore, the CNPRC Endocrine Core, focused on nonhuman primate endocrinology, is a key 
resource for the broad research community at the national level. Examples of differences in human and 
nonhuman primate reproductive physiology are functional, such as the length of pregnancy, development of a 
fetal zone in the fetal adrenal gland, and the production of specific estrogenic compounds. Other differences 
are structural and include the primary structure of protein hormones such as chorionic gonadotropin (CG). Both 
types of differences must be understood and accounted for in providing insightful and appropriate research 
information when using nonhuman primates in modeling human diseases. Notably, standards for best 
practices for the measurement of some reproductive hormones are still being revised at the international level. 
This "moving target" in basic methodology requires that the broad research community have access to a 
limited number of laboratories that understand the needs and nuances of emerging standards. A prime 
example of how existing methodologies may change over time is the looming mandate that low levels of 
circulating estradiol and testosterone in clinical studies may require mass spectrometry for accurate 
determinations. Should this emerge as a mandate, it would require changes in the Endocrine Core and such 
adjustments are currently under consideration. A shift of this nature would be challenging for the individual 
investigator, further underscoring the importance and significance of a high-quality and up-to-date endocrine 
service to provide clinically relevant measurements to the research community. 

The investigation of reproductive failure is critical for National Primate Research Centers (NPRCs) as many 
aspects of human reproduction can only be monitored and modeled by employing nonhuman primate 
resources. One of the primary goals in the establishment of NPRCs was to provide a relevant animal model 
that recapitulates women's reproductive physiology to better understand human reproductive diseases and 
related reproductive failure. Those research endeavors are complicated in long-lived slow reproducing primate 
species including humans. These unique attributes add to costs and limits animal numbers in research 
programs. While the nonhuman primate model is essential, it also requires minimally invasive yet incisive 
investigative tools in providing information that can be directly compared to human physiology and diseases. In 
this regard the CNPRC Endocrine Core fulfills a critical role in detecting and quantifying reproductive hormone 
production, circulation, and mechanisms in a fashion directly mirroring human conditions. The Core maintains 
an endocrine service specializing in both human and nonhuman reproductive endocrinology, which permits 
meaningful nonhuman primate research protocols to be designed and executed. 

An emerging need where the nonhuman primate model offers unique advantages is the field of healthy aging 
in women, where the CNPRC is an international leader. The Core has provided novel insights into the 
relationship between ovarian and adrenal function during the menopausal transition, a topic of growing concern 
in light of the results of the NIH-funded Women's Health Initiative and the outgrowth of the "timing hypothesis" 
relating to the adverse effects of hormone replacement therapy. The CNPRC has been a leader in the 
nonhuman primate studies to model these concepts, largely because of the unique services available through 
the Endocrine Core. These services have been provided widely to a broad clientele underscoring the value 
added by the conduct of research in nonhuman primates. 

The CNPRC Endocrine Core provides service in four important ways. First, it responds to the specific needs of 
the CNPRC in providing consultations and assay service to CNPRC veterinarians, colony managers, and 
research investigators. Second, as noted above, the Endocrine Core provides a global service to the broader 
research community. Third, the Core provides training and unique assay reagents to visiting scientists, 
graduate and postdoctoral students, and trainees at all levels. Fourth, the Core responds to requests from the 
Clinical Pathology Laboratory (within Anatomic and Clinical Pathology Services in Primate Services) in 
adapting and validating clinical assays that are compatible with its assay platforms. All of these service areas 
are facing a demand for continued growth and development in the next funding period. 

The services offered through the Endocrine Core pertain to serum, urinary, and salivary hormone 
measurements with the reproductive hormones being the primary analytes of interest (see below), as the 
reproductive health of the colony is an important area of focus for the CNPRC. In addition, as primate 
reproductive physiology is species-specific, methods available for most other species are not necessarily 
appropriate for studies with the nonhuman primate model. The Endocrine Core is one of the few Cores 
nationally that can provide services required for nonhuman primate endocrine research. For example, 
monitoring pregnancy in the human clinical setting is enhanced by measurements of human CG (hCG). 
However, this assay is not useful for the laboratory macaque because assays for hCG do not detect macaque 
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CG (mCG). Only one practical mCG assay exists and is made available to all research facilities through the 
CNPRC Endocrine Core. Another example is estriol, the major estrogen of human pregnancy, which is a minor 
component of the macaque pregnancy where estrone predominates. Serum mCG and urinary estrone 
conjugate measurements are uniquely available through the Core on a service basis and can be critical when 
investigators are formulating their research strategies. Unique reagents are also made available to 
investigators who wish to perform their own assays. 

More than one-half of the clients that requested services from the Endocrine Core during the current funding 
period are supported by the NIH. Most of these requests, which represent approximately 40% of all services 
provided by the Endocrine Core, are in response to requests from CNPRC Core or UC Davis-based Affiliate 
Scientists. Another ~15% of requests originate from other UC campuses. Although these requests largely 
involve the analysis of samples on a recharge basis, consultation and/or training is also required in many 
cases. It is fortunate that the CNPRC Endocrine Core is led by an active research scientist with over 35 years 
of NIH-supported research in human and nonhuman primate reproductive physiology. This expertise and the 
innovations that the Core Leader has brought to the field provide a unique service with resources that have 
been developed over decades and continue to proliferate. 

The support of activities that directly enhance the health and streamline the management of the colony is 
another important aspect of the Core activities. While most veterinarians have training in primate medicine they 
do not have the opportunity to gain the necessary insights into aspects of the menstrual cycle to have an 
immediate perspective in primate reproductive medicine. Specifically, most aspects of reproductive aging are 
unique to primate species and are currently rapidly evolving. Since a major concern of all NPRCs is the 
creation and maintenance of an aged population of animals (see National Institute on Aging Colony), there 
are constant challenges to maintain the appropriate acumen in the clinical staff. The Core responds to 
questions relating to issues from more serious issues such as menometrorrhagia to those relating to 
seasonality and lactational amenorrhea. In addition, the Core Leader encourages and supports in-house 
clinical research projects and provides consultation and laboratory support as needed. 

During the current funding period over 80 individual requests were received and fulfilled with recharge of 
approximately $515,000 in direct costs (not including the non-university differential or NUD; May 1, 2010 to 
April 30, 2014) (Table 3). Of these requests, over 50% were from one of the ten UC campuses, with 
approximately two-thirds of this 50% from UC Davis primarily for assays requested for colony management 
issues or by Core or Affiliate Scientists. Remaining clients were represented equally from other UC campuses 
and non-UC campuses. Requests for services were also submitted from foundations and industry. 

Table 3. Endocrine Core Use (May 1, 2010 to April 30, 2014) 
Grant Year Services Provided Users User Affiliation (N) Recharae ($) 
2010 -2011 Assays 21 Core Scientist (3), UC Davis (5), External (13) 165,665 
2011 -2012 Assays 18 Core Scientist (2), UC Davis (3), External (13) 130,945 
2012-2013 Assays 12 Core Scientist (2), UC Davis (2), External (8) 117,641 
2013-2014 Assays 11 Core Scientist (1 ), UC Davis (2), External (8) 100,474 

TOTAL $514,745 

The Endocrine Core provides a broad portfolio of services to clients that require the analyses of biological 
samples for the analytes shown in Table 4. All assays have been validated for application to the rhesus 
monkey and most have been adapted to the Centaur autoanalyzer platform. 

The Endocrine Core has continued to provide a comprehensive menu of service, training, and consultations 
with regard to endocrine monitoring to support and maintain scientific programs at the CNPRC. In the current 
funding period, the Core added new equipment (Centaur) that permitted upgrading of most assays to optimize 
efficiency and throughput. This has not only benefited the Endocrine Core but has provided an additional 
avenue for the CNPRC Clinical Pathology Laboratory to expand its service by collaborating with the Core. 
Each year new assays are developed and old assays are adapted to the Centaur platform. Notable 
advancements in the current funding period include the addition of B-type natriuretic peptide, 
dehydroepiandrosterone sulfate, insulin, and expansion of the thyroid hormone portfolio to include free 
thyroxine, free triiodothyronine, and ultra-sensitive thyroid stimulating hormone. Continued growth in assay 
capability ensures sustainability as more services are developed and refined. An exam le of a service provided 
was a request requiring validation of a thyroid panel for the rhesus macaqu Excluded by I., 201 O]. The Core 
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successfully completed the request and the validated assay was incorporated in the Endocrine Core's 
repertoire and is currently offered as a part of our routine service. 

Table 4 Endocrine Core Assays 
Assay Type Analyte 
Cell-based Bioassays Androgen receptor ligand load 

Estrogen receptor ligand load 

Serum Assays 
Luteinizinq hormone (LH)/chorionic qonadotropin (CG) 
Androstendione 
B-type natriuretic peptide (EDTA plasma)
CG (human and macaque)
Cortisol
Dehydroepiandrosterone and Dehydroepiandrosterone sulfate
Estradiol, Estrone, Estriol

Urinary Assays 

Ferritin
Follicle stimulating hormone (FSH)
Insulin
Levonorgestrel
LH 
Progesterone
Prolactin
Sex hormone binding globulin
Testosterone
Triiodothyronine (free and total)
Thyroid stimulating hormone (conventional and ultra-sensitive)
Thyroxine (free and total)
Cortisol 
CG (human and macaque) 
Estrone conjugates (E1 C) 
Follicle stimulating hormone (i3 subunit) 
Pregnanediol-3-glucuronide (PdG) 

Excluded by 
The primary strength of the Endocrine Core is its broad experience with nonhuman primate species Requester 

has expertise with not only the macaque species but has research experience with prosimians, African Id 
World monkey species, great apes, and New World monkeys. This broad experience along with information 
presented on the Core's web page has guided non-NPRC research laboratories to contact the Endocrine Core 
for information, reagents, consultations, and services. Examples of this type of collaboration include a 
publication that supports a research team investigating South American species as parallel captive and free-
ranging animal model Excluded by al., 2011] and the use of Vervet monkeys for metabolic research Excluded by
al., 2013]. Experimenta a a ram such collaborations are archived and can be used for advising
facilities, zoos, and wild animal parks that have an interest in captive propagation. 

The secondary strength of the Endocrine Core is its simultaneous and parallel interest and activities in both 
human and nonhuman primate reproduction. During the current funding period, research fin�· LM.w,-U,i·L.w,1,.. __ _, 

described in the nonhuman primate were shown to have significant impact in women's healthy aging Excluded by
et al., 2009]. This descriptive study was followed by three 1J�i:1_ul�!iao-basP.d studies h r in e 
endocrine foundation of the menopausal transition in women!:;:�.���Y 12011; 2012 Excluded by et al.,
2012]. Ultimately, experimental studies were performed usin the nonhuman
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Behavior Research Unit), and provide a potential mechanistic ex lanation for some of the sur rising findings 
resulting from experiments with hormone replacement therapie Excluded by al., 2013 
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Figure 2, below). At the present time, the Endocrine Core is calla ora mg with the M ffl'l'1Pl'n'l:71"'1:T"n'1f"l'lg·ing'� rWr 

to describe and characterize receptors for luteinizing hormone (LH) in the adrenal cortex of female higher 
primates to provide additional mechanistic information. 

The new information relating to women's healthy aging and the validation ol ��; �
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investigating the underl in mechanisms has expanded several research programs f��:ty as initiated an
augmentation to Excluded by Program Project to investigate the role of adrenal steroids in the preservation Re uester 
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Excluded by 
Excluded by 

. R���fil and function of dendritic spines in the frontal cortex Reque5ler graduate studen _____ __.(Respiratory 
Diseases Research Unit), is including the role of e ptor beta (ER beta) ligang� f�

� 
the adrenal 

cortex in his investigation of gender differences in the aging lung. A veterinary residentlt�1�::rby lis 
investigating the role of ER beta ligands as a potential intervention for endometriosis in older Femae macaques 
(see Primate Medicine Services). In addition, a possible case of pregnancy-induced Cushing's disease was 
identified by the veterinary staff. This unique case would not have been fully appreciated prior to the 
identification of LH receptors in the adrenal gland of virtually all female macaques. 

INNOVATION 
Unique Services and Research Opportunities for the Nonhuman Primate Research Community 
The Endocrine Core continues to make scientific contributions to the science that is dependent upon the 
nonhuman primate model. This is most evident in the area of healthy aging with an emphasis on the 
menopausal transition. While rodent models have provided the foundations for this field it is now apparent that 
the species-specificity of reproductive aging and lifespan health requires modeling in the macaque. Studies in 
the current funding period investigated the benefits and risks of different hormone replacement regimens. In 
the conduct of those studies it was recognized that subtle changes in adrenal steroid production may be as 
important as the more apparent changes in ovarian function in terms of symptoms and health trajectories in 
mid-aged women (see Reproductive Sciences and Regenerative Medicine Research Unit). The Endocrine 
Core was able to characterize the relationships between age, ovarian status, and adrenal steroid production 
and demonstrate that inter-individual differences in adrenal steroid production were greater than changes in 
ovarian function. This provided for the first time a rationale for the observed wide disparity in how individual 
women traverse the menopausal transition. More importantly these studies suggest that it is the combined
change in ovarian function and adrenal steroid production that contributes to the individual response to the 
menopausal transition. Importantly, these results also suggest that a major difference in the response to 
different hormone replacement therapy regimens resides in the adrenal cortex. As noted, the Endocrine Core 
demonstrated the presence of LH receptors in the adrenal cortex of female macaques to provide a working 
hypothesis for mechanism(s) involved in the modulation of the adrenal cortex as ovarian function declines and 
circulating LH levels rise (Figure 2). 

Figure 2. Example of integration of research studies 
and Core services at the CNPRC. The Study of 
Women's Health Across the Nation (SWAN), a 
population-based study, found an association of 
increased adrenal function in mid-aged women. This 
observation led to ancillary investigations in a nonhuman 
primate experimental study (#P01-AG016765, Estrogen 

Exclu EHii& the .l\gir,g_6.rai4. . jPI). This study revealed
Reque Wnilar changes in amenm IOI ction in ovariectomized 

female rhesus macaques by the Endocrine Core. These 
hormone results prompted examination of archived 
adrenal tissue through the Anatomic and Clinical
Pathology Services. High-resolution magnification of 
immunohistochemically (IHC) stained tissues by the 
Multimodal Imaging Core revealed receptors for LH in 
the adrenal cortex. The combined efforts of multiple 
CNPRC services and Cores led to a new concept in 
women's health a in . 

SWAN 
(U01-AG012554) 

Observation of 

increased adrenal 

function in 

mid-aged 

women 

The Endocrine Core provides state of the science services in hormone measurements that are specifically 
directed towards primate species. As described above, a Centaur autoanalyzer (Siemens) was purchased as a 
part of the Analytical and Resource Core equipment budget during the current funding period. This acquisition 
permitted a transfer of the majority of established assays to this platform. The application of the Centaur 
platform is unique as it was developed specifically for human clinical use and usually requires the purchase of 
reagents and software from the vendor. The Endocrine Core was fortunate to obtain access to the Centaur 
software from Siemens to allow the installation of macaque-specific reagents for assays developed specifically 
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for this species. This also permitted the Core to work more closely with the CNPRC Clinical Pathology 
Laboratory and adapt assays that were previously sent out to a commercial laboratory for analysis. As more 
commercial assays are being developed for the chemiluminescence platform, it becomes easier and requires 
less time to adapt assays developed for the human clinic to be transferred to the Endocrine Core service. The 
Centaur assay format and quality control parallels those of human clinical laboratories thus they are attractive 
to investigators that would otherwise be sending samples for a more expensive service in a CLIA-approved 
laboratory for less macaque-specific assay results. As the Endocrine Core becomes more familiar with this 
relatively new technology, it becomes quicker and more economical to develop new assays. In addition, since 
the automated platform reduces both technician time and re-analysis of samples, there can be as much as 25-
30% reduction of costs compared to conventional radioimmunoassay or enzyme-linked colorimetric assay 
formats that are commonly used in research with non-primate species. This sets the stage for intense outreach 
and marketing of the core in the proposed funding period. 

Steroid hormones are non-species specific in terms of their structure and assay formats. This simplifies the 
validation of androgen, estrogen, progestin, and corticoid assays for the monkey model. However, the 
Endocrine Society has recently indicated that low circulating levels of estradiol and testosterone in humans will 
require measurements by liquid chromatography coupled with tandem mass spectrometry (LC/MS/MS) and 
suggests this requirement will be applied to animal models as well in the future. In an attempt to adapt to this 
coming change and to preserve the utility of the archived data, an ongoing collaboration with the University of 
Michigan will compare the results of paired Centaur and LC/MS/MS results for estradiol and testosterone from 
two thousand human samples that were previously determined to be below 20 and 100 pg/ml, respectively. 
Since the University of Michigan shares the unique Centaur estradiol and testosterone assays with the Core, 
and applies them to large population-based epidemiological studies, the Core is in an excellent position to 
validate current data by all standards using the most recent criteria. There is no doubt that changes like these 
will be a constantly evolving process and the Endocrine Core will continue its proactive approach to maintain 
this special relationship with Michigan and continue to provide reagents for urinary metabolite assays. 

All protein and larger polypeptide hormone molecules have primary structure differences when comparing 
humans and macaques. These differences can be subtle in peptides and smaller proteins. However, this is a 
more pronounced problem for larger protein hormones, where many peptide differences could affect primary 
epitopes. In these cases, direct use of human-based assays for nonhuman primates can lead to errors and 
misinterpretations of results. Unfortunately, few of these molecules have been purified from the macaque to a 
degree sufficiently adequate to generate specific antibodies. For this reason, the Endocrine Core routinely has 
initiated a process to validate each assay for the macaque before it is offered as a service. This is 
accomplished in two ways. In some instances the Core searches for antisera that maximize analyte recognition 
in order to identify existing epitope-antibody pairs that permit the development of specific and sensitive assays. 
The unique mCG assay is an example of such an assay that exists nowhere else. This is also true for the 
urinary assays (PdG, E1 C, FSH, and hCG). In addition, innovations by the Core include development and use 
of cell-based assays for bioactive LH/CG, total estrogen, and total androgenic compounds, and in particular the 
development and application of engineered cells as hormone assay tools. The Endocrine Core has developed 
stably transfected cell lines for this purpose. Each of these assays use a specific immortalized stably 
transfected cell line with the human LH receptor, the ER alpha receptor, or the androgen receptor inserted. 
These assays have become popular because it is now understood that a specific molecule is not necessarily 
the unique ligand that is responsible for all of the signal transduction through what was once thought to be a 
ligand-specific receptor. 

One of the goals of the CNPRC colony managers is to enhance the quality of the aged population, especially 
females (see National Institute on Aging Colony). In this regard, the Endocrine Core is working with Primate 
Medicine Services to screen for and treat diseases that limit the survival of older females into their third 
decade of life. A prime exam le is the current investigation of bazodoxifene BZA to treat endometriosis. This 
is now a resident project Excluded by Requester that enjoys support from Private Source to determine if
BZA, a potent selective ER modulator (SERM), can be used as a s or - erm rea men or blocking the 
progression of endometriosis in older females. The pilot project is underway and it is anticipated this will 
develop into a full research project during the next funding period. 
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Many outside laboratories employ Core assay methods and unique reagents and therefore the Endocrine Core 
provides training and consultation that are unique. mCG and the urinary estrogen and progesterone metabolite 
assays are prime examples. Since purified mCG is not available and excretion is highly variable, the validation 
of such assays must be performed empirically. These activities require the collection and characterization of 
hundreds of well-documented samples in order to establish normative ranges and identify pathological 
conditions. For these purposes, developmental funds are made available, and when the assays have clinical or 
colony relevance, samples are made available through the CNPRC Clinical Pathology Laboratory. This was 
the mechanism used for the validation of the recently developed thyroid panel. 

Most requests for new assays come from individual investigators. Such requests occur several times each 
year. A few additional requests come from the Clinical Pathology Laboratory and these are considered a 
primary responsibility in support of the CNPRC Core and Affiliate Scientists. The second priority is to add 
assays that will provide substantial and long-standing benefit to the Core. The third priority is availability of 
critical reagents and the quantity of effort that would be required for validation. All requests for new assay 
development are referred to the Director's Office and the Research Advisory Committee for approval and 
allocation of funds. 

APPROACH 
Plans for the Next Funding Period 

Specific Aim 1. Provide the necessary research tools and advanced scientific methods to permit 
endocrine investigations at the highest level of competence, and to contribute to a deeper 
understanding of physiology and pathology of humans using the nonhuman primate model. 
The primary goal is to facilitate research and ensure a supportive environment for the investigation of 
endocrine function and disorders, such as those related to reproduction, metabolism, growth, and 
development. Resultant data will provide important opportunities for collaborative research, dissemination of 
new information, training, as well as pilot projects to support new NIH grants. 

The Endocrine Core will facilitate research programs by providing updates in terms of laboratory methodology 
and scientific advances in the field that can promote new, improved, and more relevant research projects using 
the nonhuman primate animal resources. These topics will be considered for discussion at the Core Scientist 
meetings as appropriate. This information will also be provided as alerts to the CNPRC Research Advisory 
Committee and as updates to the CNPRC Endocrine Core web page. Specifically, the Endocrine Core will 
interact with CNPRC Core Scientists at the individual level to alert them to emerging concepts and developing 
research activities. The Endocrine Core will also monitor the literature to stay abreast of advances in clinical 
endocrinology and determine if specific methodologies can or should be adapted to nonhuman primate animal 
models. The Core will continue to disseminate information through publications in top-rated journals and 
encourage service clients to acknowledge the assistance of the Core in their publications. 

Metrics. Additional and improved methods and more aggressive interactions will lead to increased 
collaborations and more joint publications. In addition, junior staff will be encouraged to be involved in more 
complex research projects and therefore produce a higher quality of research publication. Closer attention to 
collaborative and service activities will increase the Core's visibility by affiliations in published reports. 

Alternative Strategies. For advances in methodology and assays that are not directly related to specific 
CNPRC projects, the Core will provide short summaries for dissemination and distribute the information 
through the CNPRC web page. Gaining more visibility through acknowledgements in published manuscripts 
will also alert research scientists to the opportunities provided in the Core. 

Specific Aim 2. Ensure exceptional expertise in nonhuman primate research and services are provided 
to investigators using nonhuman primates at the regional and national levels to advance NIH
supported research excellence. 
Assays are continuously updated and reference standards renewed to ensure accurate results. While the 
primary focus has traditionally been placed on reproductive endocrinology, there is a recent trend to include 
metabolic hormones when the need is apparent and justified. The Endocrine Core works closely with the 
Clinical Pathology Laboratory to ensure that all needs of the colony are recognized and met in-house where 
possible. All major equipment is maintained with service contracts. A website is maintained to inform the 
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New assays will continue to be developed, adapted, and validated as requested when possible. The trend to 
include more metabolic analytes will continue and likely expand as the Clinical Pathology Laboratory expands 
their analyte menu for in-house analysis. Mandates to upgrade methods will be pursued aggressively in order 
to maintain parity with traditional clinical laboratories. An additional technician will be added as service 
revenues permit. Access to mass spectrometry through the UC Davis West Coast Metabolomics Center and 
other entities on campus on a recharge basis will be pursued during the next funding period. 

Metrics. As new methods are requested, developed, and applied both the number of clients and associated 
research publications will increase. As new staff and veterinarians are introduced to more challenging research 
projects more grants will be obtainable and better research publications will be produced. 

Alternative Strategies. When traditional assay methods cannot be development or adapted to meet requests, 
the Endocrine Core will explore the possibility of using cell-based bioassays that have been proven to provide 
a solution for LH and total estrogens and androgens (see above). 

Specific Aim 3. Mentor and train the next generation of translational nonhuman primate investigators. 
A responsibility of the Endocrine Core is to mentor and train new investigators at all career stages that are 
interested in gaining expertise in endocrinology. All requests for training and access to critical reagents are 
supported when possible. 

Metrics. The quantity of trainees exposed to Endocrine Core assays and services will increase as methods are 
expanded and streamlined. More importantly, the visibility of the Endocrine Core will be increased through the 
production of more and a higher quality of research publications. 

Alternative Strategies. As an alternative, the Core will initiate the inclusion of detailed standard operating 
procedures (SOPs) and protocols on the web page in order to ensure adequate portability and successful 
adaptation of assays and reagents at other laboratories. 

Specific Aim 4. Ensure the highest standards of responsible conduct of research and animal care. 
The Endocrine Core will continue to respond to all aspects of colony care including veterinary care, colony 
management, and research support. The Core has recently expanded this role by promoting specific clinical 
inquiries and guiding junior veterinary clinicians in embarking on innovative research projects that emanate 
from and depend on endocrine expertise. The Endocrine Core brings specialized expertise in nonhuman 
primate reproduction and female healthy aging that can enhance the breeding program and expand the aging 
colony, which supports the CNPRC lifespan health initiative. These endeavors hinge on the growing 
productivity, emergent innovations, and strong ties with institutional and national programs that are directed to 
meet the growing needs of investigators and trainees. 

Since reproductive health and fertility is a key issue in colony management, the Endocrine Core generally 
receives questions and requests on a weekly basis. These will continue to be addressed in a timely manner 
and investigative strategies encouraged when appropriate. Collaboration with the veterinary staff has grown 
during the current funding period and it is anticipated that this trend will continue. 

Metrics. Since most of the projects initiated with colony managers relate to reproductive health and healthy 
aging, it is expected that the Core will be able to support an older colony over the next five years which is 
crucial for research studies focused on the lifespan. For example, if endometriosis can be treated successfully 
then the ability to develop an aged colony of reproductively sound females will be improved. 

Alternative Strategies. Efforts will be made to contact NPRC colony managers to alert them to potential 
projects or programs that could be initiated. New developments in the scientific literature that are relevant to 
colony management will be considered when appropriate and discussed at the regularly scheduled Colony 
Management Advisory Committee Meetings that engage Core Scientists, veterinarians, and staff. 
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CORE SERVICES: ENDOCRINE CORE 
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therapy regimens fail to improve cognitive function in aged ovariectomized rhesus monkeys. Neurobiol 
Aging 34:1882-1890, 2013. PMCID: PMC3622837 

!Excluded by Requester I Modulation of 
higher-primate adrenal androgen secretion with estrogen-alone or estrogen-plus-progesterone intervention. 
Meoaoai,se 33·223-228 2013 PMC ,IP11coaHo-oraoress 
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Assessment of luteal function in the vervet monkey as a means to develop a model for obesity-related 
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� Dehydropiandrosterone sulfate levels in women following bilateral salpingo-oophorectomy. 
o....;.a.;�mn��e 18:494-498, 2011. PMC Journal-in-progress

Excluded by Requester drenal androgens during the menopausal transition. Ob/Gyn Clin 
Nnrth Am 38-467-475 2012 PMCJD· PMC�185242 

!Excluded by Requester f Ovarian adrenal interactions during the menopausal transition. 
Minerva Ginecol 65:641-651 2013. PMC Journal-in- ro ress

Excluded by Requester Androstenediol 
complements estradiol during the menopausal transition. Menopause 19:657-663, 2012. PMCID: 
PMC3366O61
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Excluded by Requester 

Clinically relevant hormone treatments fail to induce spinogenesis in prefrontal cortex of aged 
=,.i..e...;mwa.a,.e__,r_e_s_.us monke s. J Neurosci 32:11700-11705, 2012. PMCID: PMC365773O

Excluded by Requester Thyroidal radioactive iodide uptake in the lactating rhesus 
monke . J Lab Anim 44:155-158 2010. PMC Journal-in- ro ress

Excluded by Requester The use of long acting 
subcutaneous levonorgestrel (LNG) gel depot as an effective contraceptive option for cotton-top tamarins 
rsaauinus oedious} Zoo Biol 30"498-522 2011 PMC ,JQIJcoal-io-ornocess

!Excluded by Requester I Continuously delivered ovarian 
steroids do not alter dendritic spine density or morphology in macaque dorsolateral prefrontal cortical 
neurons. Neuroscience 4522:841-845, 2013. PMC Journal-in-progress 
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CORE SERVICES: ENDOCRINE CORE 

VERTEBRATE ANIMALS 

The California National Primate Research Center (CNPRC) vivarium is a component of the UC Davis 
Association for Assessment and Accreditation of Laboratory Animal Care International (AAALAC)-accredited 
program. The most recent AAALAC review of the UC Davis Animal Care Program resulted in Full
Accreditation with no recommendations for improvements, attesting to the high quality standards at UC Davis 
and the CNPRC. At UC Davis, a single Institutional Animal Care and Use Committee (IACUC) oversees all 

animal use in research and teaching in order to ensure that the highest ethical and animal welfare standards 
are met. UC Davis animal facilities are routinely inspected by the UC Davis Attending Veterinarian, Excluded by 

Excluded by and the IACUC. Requester 
Requester 

1. Description of the Proposed Use of the Animals. The CNPRC maintains approximatel,,,,__,,........,....._�.1.1.',t_' 
for investigators locally, regionally, and nationally. The current CNPRC vivarium consists of 
indoor animal s ace. The outdoor animal housing area include Specific Animal field corrals rcs�pe�_ c
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Location r esus pro uc IOn colony provides research subjects (males and females) that span the entire lifespan

ranging from newborns to juveniles, prime reproductive age adults, to geriatric stages of life. Approximately 
1,700 of the 5,000 rhesus monkeys at the CNPRC are housed indoors. Animal rooms are maintained 
within the recommended guidelines established by the current edition of the Guide for the Care and Use of
Laboratory Animals and the Animal Welfare Act. The CNPRC maintains two SPF rhesus colonies totaling 
1,730 animals. SPF Level 1 rhesus monkeys are free of Cercopithecine herpesvirus-1 (Herpes B-virus), 
SRV, SIV, and STLV. The SPF Level 1 colony of ~1,500 animals range in age from newborns to mature 
adults. These animals are housed in designated field corrals, corn cribs, and indoor animal rooms. SPF 
Level 2 includes pure Indian origin rhesus that are free of seven persistent viruses including the four Level 
1 viruses plus simian foamy virus, rhesus rhadinovirus, and rhesus cytomegalovirus. The CNPRC also 
supports 12 long-tailed macaques for long-term projects funded by other sources. All are housed indoors 
and according to the CNPRC Primate Well-Being Plan comparable to rhesus monkeys. A small colony of 
titi monkeys ( ~86) are socially housed generally in family groups. 

CNPRC policies provide maximum occupational health and safety including mandatory guidelines for 
safely working with nonhuman primates and their blood, urine, cells, and tissues. Included are the following 
requirements when entering animal areas: uniforms, scrubs, or buttoned laboratory coats; designated work 
shoes or shoe covers; a facemask; full coverage eye goggles or face shields; and gloves. All work 
conducted in the laboratories are under the required BSL2+ conditions and according to the CNPRC 
employee handbook, standard operating procedures (SOPs) for the colony and for defined procedures and 
in the Pl Biological Use Authorization (BUA) or Radiation Use Authorization (RUA), and related facility and 
laboratory training documents required for employment. 

2. Justification of Animal Use, Species Choice, and Numbers. The CNPRC provides the optimal 

environment in which to conduct studies with monkeys because of the unique facilities and expertise of the
personnel. The use of nonhuman primates is crucial for the study of human health and disease. Nonhuman
primates provide important translational and preclinical models because of reproductive, developmental,
physiologic, and immunologic similarities. The major colony at the CNPRC consists of rhesus macaques as
the species most frequently used in biomedical research and requested by the majority of investigators.
The colony is housed under three different conditions: indoor housing, outdoor group housing in corn cribs,
and half-acre outdoor field corrals. Animal numbers selected for projects are typically determined by a
power analysis as described in individual IACUC-approved protocols.

3. Veterinary Care. The CNPRC vivarium is under the Associate Director for Primate 
Services (Chief Veterinarian) Excluded by Requester eterinary support is provided by Veterinarians and 
Animal Health Technicians s see nma e edicine Services). Staff clinicians provide routine 
surveillance of overall colony health and management practices as part of routine physical examinations. 
Animals in the outdoor animal colony are weighed, tuberculin tested, immunized for measles and tetanus 
as needed, serum banked as required, and examined routinely by a veterinarian twice annually. Animals 
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housed outdoors are brought indoors to the hospital for treatment until resolution of the clinical problem 
and then returned to the social group as quickly as possible to maintain social stability. The hospital has an 
approximate average daily census of 100 animals (maximum 200). Animals in the indoor colony are 
weighed bi-monthly, tuberculin tested twice annually, vaccinated for measles as needed, serum banked as 
required, and examined by a Veterinarian generally before assignment to research projects and/or during 
annual evaluations. Indoor-housed animals on morning health report are assessed by a clinician and 
typically treated in their home cages as needed. Approximately 160 animals are on health report daily with 
a daily average of 45 animals requiring follow-up care. In addition to clinical care, the veterinary staff 
members also perform research and veterinary care surgeries (~300 major surgical procedures annually). 
Clinical veterinary staff members also conduct colony-based projects on new anesthetic agents, improved 
vaccines for animal health, and new surgical techniques. Surveillance for tuberculosis is essential for the 
continued health status of the CNPRC colonies. 

4. Provisions to Minimize Discomfort, Pain, and Injury. Discomfort is minimized with appropriate sedation,
analgesics, and handling techniques. All possible anesthetics and analgesics are included and
administered under the direction of a CNPRC veterinarian. Animals are sedated with ketamine
hydrochloride (5-30 mg/kg intramuscular [IM]), telazol (5-8 mg/kg IM), or ketamine with dexmedetomidine
(0.015-0.075 mg/kg IM; with reversal atipamezole at a comparable dose) routinely to minimize discomfort
during experimental procedures. For surgical procedures, animals are intubated and maintained under
isoflurane (to effect), with post-operative monitoring for 2-3 days and administration of oxymorphone (0.15
mg/kg) or buprenorphine (0.01-0.03 mg/kg) for 3 days per veterinary discretion. Animals are monitored by
the veterinary staff for alertness and activity post-anesthesia, including daily assessment for appetite,
hydration, and stool quality. Sutures and condition (e.g., appetite, hydration) are assessed daily for 7 days
post-operatively, discomfort is assessed and scored 3 days post-operatively. Antibiotics and other related
pharmacologic agents are administered under the supervision of a CNPRC veterinarian according to the
CNPRC formulary. The CNPRC maintains a full veterinary staff (Senior Veterinarians, Veterinary
Residents, Animal Health Technicians, Veterinary Pathologists, Pathology Technicians) (see all sections of
Primate Services). Veterinarians are on call 24 hours a day, seven days a week. The CNPRC maintains an
animal hospital, surgery and radiology suites, infectious and noninfectious nonhuman primate nurseries, an
infectious isolation unit, and anatomic and clinical pathology services. UC Davis complies with NIH policy
on animal welfare, the Animal Welfare Act, and all other applicable federal, state, and local laws.

5. Methods of Euthanasia. Animals are euthanized by an overdose of pentobarbital (�120 mg/kg
intravenously) consistent with the recommendations of the American Veterinary Medical Association
(AVMA) Guidelines on Euthanasia. All methods include well-established CNPRC SOPs as noted above,
which are approved by the UC Davis IACUC.
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CORE SERVICES: ENDOCRINE CORE 
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CORE SERVICES: ENDOCRINE CORE 

RESOURCE SHARING PLAN 

A detailed Resource Sharing Plan is included in the Overall component of this application. 
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APPLICATION FOR FEDERAL ASSISTANCE 

SF 424 (R&R) 

5. APPLICANT INFORMATION

Legal Name*: 

Department: 

Division: 

Street1 *: 

Street2: 

City•: 

County: 

State*: 

Province: 

Country*: 

ZIP/ Postal Code*: 

Regents of the University of California 

Sponsored Programs 

Office of Research 

1850 Research Park Drive 

Suite 300 

Davis 

CA: California 

USA: UNITED ST A TES 

956186153 

Person to be contacted on matters involving this application 

Prefix: First Name•: Middle Name: 

Alyssa 

Position/Title: 

Street1 •: 

Street2: 

City*: 

County: 

State•: 

Province: 

Country*: 

ZIP/ Postal Code*: 

Contracts and Grants Analyst 

1850 Research Park Drive 

Suite 300 

Davis 

CA: California 

USA: UNITED STATES 

956186[53 

Phone Number*: 530-754-7827 Fax Number: 530-754-7879 

7. TYPE OF APPLICANT*

Other (Specify): 

0MB Number: 4040-0001 

Expiration Date: 06/30/2016 

Organizational DUNS*: 04 71200840000 

Last Name*: Suffix: 

Bunn 

Email: aabunn@ucdavis.edu 

H: Public/State Controlled Institution of Higher Education 

Small Business Organization Type 0 Women Owned 0 Socially and Economically Disadvantaged 

11. DESCRIPTIVE TITLE OF APPLICANT'S PROJECT*
Immunology and Pathogen Detection Resources Core

12. PROPOSED PROJECT

Start Date·

05/01/2015

Tracking Number: GRANT117037 42 

Ending Date• 

04/30/2020 

Funding Opportunity Number: PAR-14-226 . Received Date: 07/15/2014 
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0MB Number: 4040·0010 

Expiration Date: 06/3012016 

Project/Performance Site Location(s) 

Project/Performance Site Primary Location 

Organization Name: 

Duns Number: 

Street1 •: 

Street2: 

City*: 

County: 

State*: 

Province: 

Country*: 

Zip / Postal Code*: 

University of California Davis 

0471200840000 

One Shields Ave 

Davis 

CA: California 

USA: UNITED STATES 

956165270 

Project/Performance Site Congressional District*: 

File Name 

Additional Location(s) 

Tracking Number: GRANT117037 42 

0 I am submitting an application as an individual, and not on behalf of 

a company, state, local or tribal government, academia, or other type of 

organization. 

CA-003 
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RESEARCH & RELATED Other Project Information 

1. Are Human Subjects Involved?* o Yes e No 

1.a. If YES to Human Subjects 

Is the Project Exempt from Federal regulations? 0 Yes 0 No 

If YES, check appropriate exemption number: - 1 - 2 - 3 _4 - 5 - 6

If NO, is the IRB review Pending? o Yes 0 No 

IRB Approval Date: 

Human Subject Assurance Number 

2. Are Vertebrate Animals Used?* • Yes 0 No 

2.a. If YES to Vertebrate Animals 

Is the IACUC review Pending? O Yes 0 No 

IACUC Approval Date: 

Animal Welfare Assurance Number 

3. Is proprietary/privileged information included in the application?* • Yes 0 No 

4.a. Does this project have an actual or potential impact - positive or negative - on the environment?* 0 Yes 

4.b. If yes, please explain:

4.c. If this project has an actual or potential impact on the environment, has an exemption been authorized or an O Yes

environmental assessment (EA) or environmental impact statement (EIS} been performed? 

4.d. If yes, please explain:

5. Is the research performance site designated, or eligible to be designated, as a historic place?* O Yes 

5.a. If yes, please explain:

6. Does this project involve activities outside the United States or partnership with international o Yes

collaborators?*

6.a. If yes, identify countries:

6.b. Optional Explanation:

Filename 

7. Project Summary/Abstract* IPDRC_Abstract.pdf 

8. Project Narrative*

9. Bibliography & References Cited IPDRC_BibliographyReferencesCited.pLH

10.Facilities & Other Resources IPDRC_FacilitiesOtherResources.pdf 

11.Equipment IPDRC_Equipment.pdf 
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CORE SERVICES: IMMUNOLOGY AND PATHOGEN DETECTION RESOURCES CORE 

ABSTRACT 

The Immunology and Pathogen Detection Resources Core plays a critical role in nonhuman primate 
research and colony management at the California National Primate Research Center (CNPRC). The Core 
provides routine and specialized laboratory diagnostic and research assays that address aspects of respiratory 
and infectious disease immunology as well as pathogen detection needs. The two Core components work 
cooperatively to leverage personnel and equipment used for immunology assays and pathogen detection. The 
Immunology component of the Core aims to provide state-of the-art assistance, from start to end, for research 
studies that have an immunologic component and also to spearhead the use of the nonhuman primate as a 
model for the human immune system. This work includes experimental design, execution, and data 
analysis/interpretation. The Immunology component has particular interest and expertise in evaluation of 
immune function throughout the primate lifespan, from gestation to old age. The Pathogen Detection 
component of the Core continues to be the leading reference laboratory for nonhuman primate infectious 
disease testing while fulfilling the mission to improve the nonhuman primate resource. The Core will remain at 
the forefront of scientific discovery relevant to pathogens and immune responses as well as advancements in 
reagents and technology leading to the development of new methods through the following Specific Aims: (1) 
Provide state-of-the-art research assays relevant to nonhuman primate models of human disease and 
nonhuman primate colony health, (2) Provide exceptional expertise and services to researchers at the regional, 
national, and international levels, and (3) Mentor and train the next generation of translational nonhuman 
primate investigators. 
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CORE SERVICES: IMMUNOLOGY AND PATHOGEN DETECTION RESOURCES CORE 

FACILITIES AND OTHER RESOURCES 

Laboratories: The Core occupies eight laboratories encompassing 1,21 O sq. ft. of laboratory space. These 
laboratories include four BSL-2-designated spaces containing biosafety hoods appropriate to work with BSL-2 
agents. The Core additionally has access to shared equipment rooms. Central facilities with autoclaves, glass 
washing, medical waste disposal, dry ice, and wet ice machines are available as well 

Clinical: Clinical care and related procedures in the CNPRC are conducted in the hospital area containing pre
and post-surgery suites, outpatient, hospital and isolation wards, surgery, and pathology suites. The Clinical 
Pathology Laboratory includes services for hematology, clinical chemistry, bacteriology, parasitology, and 
serology. See Primate Services sections for more details. 

Animal: The vivarium, which is part of the UC Davis AAALAC-accredited program, includes indoor animal 
space including animal rooms, hospitals, surgery suites, nurseries, and infectious animal housing. The outdoor 
animal housing area includes half-acre field corrals and corn cribs as described in other sections of the 
application. Primate Services is centralized and provides animal care, colony management, research support, 
training, occupational safety, and a staff of expert animal handlers. The Clinical Pathology Laboratory provides 
diagnostic support services as noted. The veterinary staff includes on-site veterinarians for clinical care (24/7), 
veterinary pathologists, and animal health technicians, all described in other sections of the application. See 
Primate Services sections for more details. 

Computer: Colony demographics, breeding management, and health and pathology are all computerized, and 
Information Technology Services provides desktop support and other related services (see other sections of 
the application). Core faculty and staff have been provided with a computer that is appropriate to their tasks. 

!Excluded by Requester I Office: Office space is provided to ... __________________ ____.
and shared space is 

provided for the technical staff. 

Other: The CNPRC provides the optimal environment for studies with nonhuman primates based on the 
facilities, support services, and extensive expertise available as described in this application. The Core 
laboratory, in particular, has ready access to all Core Scientists and other CNPRC Core laboratories. The 
environment allows for mutual strong intellectual support and resource sharing. All laboratories are regularly 
inspected by UC Davis, Yolo County, and California agencies to assure compliance with regulations regarding 
the use of biohazardous agents and infectious, chemical, and radioactive waste. 
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CORE SERVICES: IMMUNOLOGY AND PATHOGEN DETECTION RESOURCES CORE 

EQUIPMENT 

Biosafety cabinets (9), fume hood (3), s-80°C freezers (4), s-20°C freezers (10), 4°C refrigerators (6), 
refrigerated centrifuges (6), microcentrifuges (7), microplate reader, microplate washer, microscopes (3), 
incubators (9), spectrophotometer, epMotion 5070 automatic pipetting station, ABI thermocyclers (2), 
Nanodrop ND-1000 spectrophotometer, Bioplex luminex bead reader, Quiagen Biorobot M48, balances, 
vortex, water baths, pH meters, heat blocks, rotating platforms, vacuum pumps. 

Becton-Dickinson FACSCalibur flow cytometer with 2 lasers capable of 4-color analysis, FACSAria cell sorter 
with 3 lasers capable of 10-color analysis and 4-way sorting, and an LSRII flow cytometer with 4 lasers 
capable of 13-color analysis. 
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0MB Number: 4040·0001 

Expiration Date: 06/3012016 

RESEARCH & RELATED Senior/Key Person Profile (Expanded) 

I 
Excluded by Requester 

I 
Excluded by Requester 

Tracking Number: GR ANT117037 42 

PROFILE• Project Director/Principal Investigator 

PROFILE • Senior/Key Person I 
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Expiration Date: 06/30/20t 6 

RESEARCH & RELATED BUDGET - SECTION A & B, BUDGET PERIOD 1 

ORGANIZATIONAL DUNS*: 0471200840000 

Budget Type*: • Project O Subaward/Consortium 
Enter name of Organization: Regents of the University of California 

A. Senior/Key Person

Prefix First Name• Middle 

Name 

Start Date*: 05-01-2015 

Last Name* Suffix Project Role* 

End Date*: 04-30-2016 Budget Period: 1 

Base Calendar Academic Summer Requested Fringe Funds Requested($)* 

Salary ($) Months Months Months Salary ($)* Benefits ($)* 

1. 

2. 

Excluded by Request er 
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Services 

Total Funds Requested for all Senior Key Persons in the attached file 

Additional Senior Key Persons: File Name: Total Senior/Key Person 32,992.00 

B. Other Personnel

Number of Project Role*

Personnel*

Calendar Months Academic Months Summer Months Requested Salary ($)* Fringe Benefits* Funds Requested ($)* 

Post Doctoral Associates 
Graduate Students 

.............................. u..�.��.�w��.�.�!.� .. ?.!.��.��.��························· ...................................... ...................................... ...................................... .................................................. .............................................. ................................................. . 
Secretarial/Clerical ·············1··············
A

ffi
l
i"ate·sdeni"fsi""�Ex"""""c1-u -de- d-b-y----- .. E

FF
ORT 

:::::::::::::�:::::::::::::::¢?��:����:��1Ex�l�ded Dy f{equester

1 lmmunoloav I ecnnica1 :suooort: 
........................ ..!Excluded by Requester

1 l"'amogen uerecuon I ecnnica1 
Support1Excluded by Requester 

4 Total Number Other Personnel 

1... ...... 

L 

RESEARCH & RELATED Budget {A·B} (Funds Requested) 

Tracking Number: GRANT117037 42 

5,381.00 2,146.00 7,527.00 

56,967.00 30,136.00 87,103.00 
...... ............... . ......... ..... . . . . ... . . . ............... . . . . .. . . ............. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . , . . . . . . . . . . . . . ........ . . . . . . . . . . . . . . . ...... . . . .......... .............. . . ............... . . ................ .

24,757.00 13,096.00 37,853.00 

12,621.00 6,677.00 

Total Other Personnel 

Total Salary, Wages and Fringe Benefits (A+B) 
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RESEARCH & RELATED BUDGET - SECTION C, D, & E, BUDGET PERIOD 1 

ORGANIZATIONAL DUNS*: 0471200840000 

Budget Type*: • Project O Subaward/Consortium 

Enter name of Organization: Regents of the University of California 

Start Date*: 05-01-2015 End Date*: 04-30-2016 Budget Period: 1 

C. Equipment Description

List items and dollar amount for each item exceeding $5,000 

Equipment Item Funds Requested($)* 

Total funds requested for all equipment listed in the attached file 0.00 

Additional Equipment: 

D. Travel

File Name: 

Total Equipment 0.00 

1. Domestic Travel Costs ( Incl. Canada, Mexico, and U.S. Possessions)

Funds Requested ($)* 

3,000.00 

0.00 2. Foreign Travel Costs

E. Participant/Trainee Support Costs

1. Tuition/Fees/Health Insurance

2. Stipends

3. Travel

4. Subsistence

5. Other:

O Number of Participants/Trainees 

RESEARCH & RELATED Budget {C-E} (Funds Requested) 

Tracking Number: GRANT11703742 

Total Travel Cost 

Total Participant Trainee Support Costs 
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3,000.00 

Funds Requested ($)* 

0.00 

0.00 

0.00 

0.00 

0.00 

Funding Opportunity Number: PAR-14-226. Received Date: 
2014-07-15T19:19:27.000-04:00 

Obtained by Rise for Animals. 
Uploaded to Animal Research Laboratory Overview (ARLO) on 09/19/2020



Contact PD/Pl: Lewin, Harris, A Core-Services-003 (976) 

RESEARCH & RELATED BUDGET- SECTIONS F-K, BUDGET PERIOD 1 

ORGANIZATIONAL DUNS*: 0471200840000 

Budget Type*: • Project O Subaward/Consortium 

Enter name of Organization: Regents of the University of California 

Start Date*: 05-01-2015 End Date*: 04-30-2016 Budget Period: 1 

F. Other Direct Costs Funds Requested($)* 

1. Materials and Supplies 30,000.00 

2. Publication Costs 1,000.00 

3. Consultant Services 0.00 

4. ADP/Computer Services 0.00 

5. Subawards/Consortium/Contractual Costs 0.00 

6. Equipment or Facility Rental/User Fees 0.00 

7. Alterations and Renovations 0.00 

Total Other Direct Costs 31,000.00 

G. Direct Costs Funds Requested ($)* 

H. Indirect Costs

Indirect Cost Type 

1. MTDC Primate Center Rate

Cognizant Federal Agency 

(Agency Name, POC Name, and POC Phone Number) 

I. Total Direct and Indirect Costs

Total Direct Costs (A thru F) 218,773.00 

Indirect Cost Rate (%) Indirect Cost Base ($) Funds Requested ($)* 

22.7 218,773.00 49,661.00 
----------< 

Total Indirect Costs 49,661.00 

DHHS, ERNEST WILLARD, (415) 437-7820 

Total Direct and Indirect Institutional Costs (G + H) 

Funds Requested ($)* 

268,434.00 

Funds Requested ($)"I 

0.00 

K. Budget Justification* File Name: IPDRC_BudgetJustification.pdf 

(Only attach one file.) 

RESEARCH & RELATED Budget {F-K} (Funds Requested) 

Tracking Number: GRANT11703742 
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Contact PD/Pl: Lewin, Harris, A Core-Services-003 (976) 0MB Number: 4040·0001 

Expiration Date: 06/30/20t 6 

RESEARCH & RELATED BUDGET - SECTION A & B, BUDGET PERIOD 2 

ORGANIZATIONAL DUNS*: 0471200840000 

Budget Type*: • Project O Subaward/Consortium 

Enter name of Organization: Regents of the University of California 

Start Date*: 05-01-2016 End Date*: 04-30-2017 Budget Period: 2 

A. Senior/Key Person

Prefix First Name• Middle Last Name* Suffix Project Role* Base Calendar Academic Summer Requested Fringe Funds Requested ($)* 

Name Salary ($) Months Months Months Salary ($)* Benefits ($)* 
: �''"dOOby��""''' 

!!������::���'� [
F

�RI :: :: '::::�� ::��:� :�:�:�:: 
Total Funds Requested for all Senior Key Persons in the attached file 

Additional Senior Key Persons: File Name: Total Senior/Key Person 34,089.00 

B. Other Personnel

Number of Project Role*

Personnel*

Calendar Months Academic Months Summer Months Requested Salary ($)* Fringe Benefits* Funds Requested ($)* 

Post Doctoral Associates 

Graduate Students 

.............................. u..�.��.�w��.�.�!.� .. ?.!.��.��.��························· ...................................... ...................................... ...................................... .................................................. .............................................. ................................................. . 
Secretarial/Clerical ............................. Attili'ate. sdeni"fsil .. 

lEx
-
cl

-
u

-
de

_
d

_
b

_
y

_
R

_
e

_
q

_
u

-
es

-
te
-
r

--,
1 

. ,,,..
E 
__ F __ F 0

-
R

--
T

------,, ....................................... ...................................... ................................ 5 :s42:ci'o ............................ ·2 j':39: ci'o ................................ 
j 
:as 1': ci'o

:::::::::::::::::::::::::::::¢?��:����:��r.:IExcluded by Requester 
C 

lmmunoloav Technir::il Sunnort: 
!Excluded by Requester I 

................... ..... . ....... ....... ,, .. 

Pathogen ni:>ti:>r.tinn Ti:>r.hnir<>I
SupportfExcluded by Requester I 

4 Total Number Other Personnel 

RESEARCH & RELATED Budget {A·B} (Funds Requested) 

Tracking Number: GRANT117037 42 

58,675.00 32,457.00 91,132.00 
' ............ .................. . . . . . .. . . . .................. . . . . . ............. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ............. . . . . . . . . . . . . ................... .............. . . ............... . . ................ . 

25,500.00 14,106.00 39,606.00 

13,000.00 7,191.00 

Total Other Personnel 

Total Salary, Wages and Fringe Benefits (A+B) 
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20,191.00 

158,810.00 

192,899.00 

Funding Opportunity Number: PAR-14-226. Received Date: 2014-07-15T19:19:27.000-04:00 

Obtained by Rise for Animals. 
Uploaded to Animal Research Laboratory Overview (ARLO) on 09/19/2020



Contact PD/Pl: Lewin, Harris, A Core-Services-003 (976) 

RESEARCH & RELATED BUDGET - SECTION C, D, & E, BUDGET PERIOD 2 

ORGANIZATIONAL DUNS*: 0471200840000 

Budget Type*: • Project O Subaward/Consortium 

Enter name of Organization: Regents of the University of California 

Start Date*: 05-01-2016 End Date*: 04-30-2017 Budget Period: 2 

C. Equipment Description

List items and dollar amount for each item exceeding $5,000 

Equipment Item Funds Requested($)* 

Total funds requested for all equipment listed in the attached file 0.00 

Additional Equipment: 

D. Travel

File Name: 

Total Equipment 0.00 

1. Domestic Travel Costs ( Incl. Canada, Mexico, and U.S. Possessions)

Funds Requested ($)* 

3,090.00 

0.00 2. Foreign Travel Costs

E. Participant/Trainee Support Costs

1. Tuition/Fees/Health Insurance

2. Stipends

3. Travel

4. Subsistence

5. Other:

O Number of Participants/Trainees 

RESEARCH & RELATED Budget {C-E} (Funds Requested) 

Tracking Number: GRANT11703742 

Total Travel Cost 

Total Participant Trainee Support Costs 
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3,090.00 

Funds Requested ($)* 

0.00 

0.00 

0.00 

0.00 

0.00 

Funding Opportunity Number: PAR-14-226. Received Date: 
2014-07-15T19:19:27.000-04:00 

Obtained by Rise for Animals. 
Uploaded to Animal Research Laboratory Overview (ARLO) on 09/19/2020



Contact PD/Pl: Lewin, Harris, A Core-Services-003 (976) 

RESEARCH & RELATED BUDGET- SECTIONS F-K, BUDGET PERIOD 2 

ORGANIZATIONAL DUNS*: 0471200840000 

Budget Type*: • Project O Subaward/Consortium 

Enter name of Organization: Regents of the University of California 

Start Date*: 05-01-2016 End Date*: 04-30-2017 Budget Period: 2 

F. Other Direct Costs Funds Requested($)* 

1. Materials and Supplies 30,900.00 

2. Publication Costs 1,030.00 

3. Consultant Services 0.00 

4. ADP/Computer Services 0.00 

5. Subawards/Consortium/Contractual Costs 0.00 

6. Equipment or Facility Rental/User Fees 0.00 

7. Alterations and Renovations 0.00 

Total Other Direct Costs 31,930.00 

G. Direct Costs Funds Requested ($)* 

H. Indirect Costs

Indirect Cost Type 

1. MTDC Primate Center Rate

Cognizant Federal Agency 

(Agency Name, POC Name, and POC Phone Number) 

I. Total Direct and Indirect Costs

Total Direct Costs (A thru F) 227,919.00 

Indirect Cost Rate (%) Indirect Cost Base ($) Funds Requested ($)* 

22. 7 227,919.00 51,738.00 
----------< 

Total Indirect Costs 51,738.00 

DHHS, ERNEST WILLARD, (415) 437-7820 

Total Direct and Indirect Institutional Costs (G + H) 

Funds Requested ($)* 

279,657.00 

Funds Requested ($)"I 

0.00 

K. Budget Justification* File Name: IPDRC_BudgetJustification.pdf 

(Only attach one file.) 

RESEARCH & RELATED Budget {F-K} (Funds Requested) 

Tracking Number: GRANT11703742 
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Contact PD/Pl: Lewin, Harris, A Core-Services- 003 (9 76) 0MB Number: 4040·0001 

Expiration Date: 06/30/20t 6 

RESEARCH & RELATED BUDGET - SECTION A & B, BUDGET PERIOD 3 

ORGANIZATIONAL DUNS*: 0471200840000
Budget Type*: • Project O Subaward/Consortium
Enter name of Organization: Regents of the University of California

Start Date*: 05-01-2017 End Date*: 04-30-2018 Budget Period: 3 

A. Senior/Key Person

Prefix First Name• Middle Last Name* Suffix Project Role* Base Calendar Academic Summer Requested Fringe Funds Requested ($)*
Name Salary ($) Months Months Months Salary ($)* Benefits ($)*: [''"d� byReq"''W 

J!!�����' 
��:"��,�� JFF�RTJ

:
:

:
: 

'::::�� ::�:�:� :�:�:�::
Total Funds Requested for all Senior Key Persons in the attached file 

Additional Senior Key Persons: File Name: Total Senior/Key Person 35,053.00 

B. Other Personnel

Number of Project Role*

Personnel*

Calendar Months Academic Months Summer Months Requested Salary ($)* Fringe Benefits* Funds Requested ($)*

Post Doctoral Associates
Graduate Students

.............................. u..�.��.�w��.�.�!.� .. ?.!.��.��.�� ......................... ...................................... ...................................... ...................................... .................................................. .............................................. ................................................. . 
Secretarial/Clerical ·············1············ .. Affili'ate·sdeni'fst ... Ex-cl-u d -e -d-b-y-R -e -q -ue-s -te-r-1" EFFORT

:::::::::::::r::::::::::::¢?��:����:�:: Excluded by Requester f'
lmmunoloav Technir::il Sunnort: 

!Excluded by Requester I......................... .. ......... ....... ,,. 

4 

Pathogen Detection Technical
SupportjExcluded by Requester
Total Number Other Personnel 

I 

RESEARCH & RELATED Bud get {A·B} (Fund s Requested)

Tracking Number : GRANT117037 42

5,708.00 2,493.00 8,201.00
60,436.00 34,519.00 94,955.00

..................................... ...................................... .................................................. .............................................. ..................................................

26,265.00 15,002.00 41,267.00

13,390.00 7,648.00

Total Other Personnel 

Total Salary, Wages and Fringe Benefits (A+B) 
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21,038.00

165,461.00 

200,514.00 

Funding Opport u nity Number: PAR -14-226. Received Date : 2014-07-15T19:19:27.000-04:00

Obtained by Rise for Animals. 
Uploaded to Animal Research Laboratory Overview (ARLO) on 09/19/2020



Contact PD/Pl: Lewin, Harris, A Core-Services-003 (976) 

RESEARCH & RELATED BUDGET - SECTION C, D, & E, BUDGET PERIOD 3 

ORGANIZATIONAL DUNS*: 0471200840000 

Budget Type*: • Project O Subaward/Consortium 

Enter name of Organization: Regents of the University of California 

Start Date*: 05-01-2017 End Date*: 04-30-2018 Budget Period: 3 

C. Equipment Description

List items and dollar amount for each item exceeding $5,000 

Equipment Item Funds Requested($)* 

Total funds requested for all equipment listed in the attached file 0.00 

Additional Equipment: 

D. Travel

File Name: 

Total Equipment 0.00 

1. Domestic Travel Costs ( Incl. Canada, Mexico, and U.S. Possessions)

Funds Requested ($)* 

3,183.00 

0.00 2. Foreign Travel Costs

E. Participant/Trainee Support Costs

1. Tuition/Fees/Health Insurance

2. Stipends

3. Travel

4. Subsistence

5. Other:

O Number of Participants/Trainees 

RESEARCH & RELATED Budget {C-E} (Funds Requested) 

Tracking Number: GRANT11703742 

Total Travel Cost 

Total Participant Trainee Support Costs 
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3,183.00 

Funds Requested ($)* 

0.00 

0.00 

0.00 

0.00 

0.00 

Funding Opportunity Number: PAR-14-226. Received Date: 
2014-07-15T19:19:27.000-04:00 

Obtained by Rise for Animals. 
Uploaded to Animal Research Laboratory Overview (ARLO) on 09/19/2020



Contact PD/Pl: Lewin, Harris, A Core-Services-003 (976) 

RESEARCH & RELATED BUDGET- SECTIONS F-K, BUDGET PERIOD 3 

ORGANIZATIONAL DUNS*: 0471200840000 

Budget Type*: • Project O Subaward/Consortium 

Enter name of Organization: Regents of the University of California 

Start Date*: 05-01-2017 End Date*: 04-30-2018 Budget Period: 3 

F. Other Direct Costs Funds Requested($)* 

1. Materials and Supplies 31,827.00 

2. Publication Costs 1,061.00 

3. Consultant Services 0.00 

4. ADP/Computer Services 0.00 

5. Subawards/Consortium/Contractual Costs 0.00 

6. Equipment or Facility Rental/User Fees 0.00 

7. Alterations and Renovations 0.00 

Total Other Direct Costs 32,888.00 

G. Direct Costs Funds Requested ($)* 

H. Indirect Costs

Indirect Cost Type 

1. MTDC Primate Center Rate

Cognizant Federal Agency 

(Agency Name, POC Name, and POC Phone Number) 

I. Total Direct and Indirect Costs

Total Direct Costs (A thru F) 236,585.00 

Indirect Cost Rate (%) Indirect Cost Base ($) Funds Requested ($)* 

22. 7 236,585.00 53,705.00 
----------< 

Total Indirect Costs 53,705.00 

DHHS, ERNEST WILLARD, (415) 437-7820 

Total Direct and Indirect Institutional Costs (G + H) 

Funds Requested ($)* 

290,290.00 

Funds Requested ($)"I 

0.00 

K. Budget Justification* File Name: IPDRC_BudgetJustification.pdf 

(Only attach one file.) 

RESEARCH & RELATED Budget {F-K} (Funds Requested) 

Tracking Number: GRANT11703742 
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Con tac t PD/Pl: Lewin, Harris, A Core-Services-003 (976) 0MB Number: 4040·0001 

Expiration Date: 06/30/20t 6 

RESEARCH & RELATED BUDGET - SECTION A & B, BUDGET PERIOD 4 

ORGANIZATIONAL DUNS*: 0471200840000 

Budget Type*: • Project O Subaward/Consortium 

Enter name of Organization: Regents of the University of California 

Start Date*: 05-01-2018 End Date*: 04-30-2019 Budget Period: 4 

A. Senior/Key Person

Prefix First Name• Middle 

Name 

Last Name* Suffix Project Role* Base Calendar Academic Summer Requested Fringe Funds Requested($)* 

Salary ($) Months Months Months Salary ($)* Benefits ($)* 

I 

�;ijf 
jfil��,

"'�-:
""'

:�
.,...

tu
s.,.,.'i�-�-�

.,...
I 

---,
r

FORT I :: ........ ::. ':::::: ::::::: :::�:::: 
Services 

Total Funds Requested for all Senior Key Persons in the attached file 

Additional Senior Key Persons: File Name: Total Senior/Key Person 36,014.00 

B. Other Personnel

Number of Project Role*

Personnel*

Calendar Months Academic Months Summer Months Requested Salary ($)* Fringe Benefits* Funds Requested ($)* 

Post Doctoral Associates 

Graduate Students 

.............................. u..�.��.�w��.�.�!.� .. ?.!.��.��.��························· ...................................... ...................................... ...................................... .................................................. .............................................. ................................................. . 
Secretarial/Clerical 

·············1··············Affil(ate·sdeni"fsilExcluded by Requester f EFFORT
:::::::::::::r::::::::::::¢?��:����:�:: Excluded by Requester

r:: 
Immunology Technical Support: 

........................ !Excluded by Requester ! ..........
1 Pathog�n notor.tinn Tor-hnir-<>I 

Suppor1jExcluded by Requester I 
4 Total Number Other Personnel 

RESEARCH & RELATED Budge t {A·B} (Funds Requested) 

Tracking Number: GRANT117037 42 

5,880.00 2,645.00 8,525.00 

62,249.00 36,613.00 98,862.00 
, . .... . . . ................. . . . . . . . . . . . . ............. . . . . . . . . . ............. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . , . . . . . . . . . . . . . ........ . . . . . . . . . . . . . . . ...... . . . .......... .............. . . ............... . . ................ .

27,053.00 15,912.00 42,965.00 

13,791.00 8,111.00 

Total Other Personnel 

Total Salary, Wages and Fringe Benefits (A+B) 
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21,902.00 

172,254.00 

208,268.00 

Funding Oppor tunity Number: PAR-14-226. Received Da te: 2014-07-15T19:19:27.000-04:00 

Obtained by Rise for Animals. 
Uploaded to Animal Research Laboratory Overview (ARLO) on 09/19/2020



Contact PD/Pl: Lewin, Harris, A Core-Services-003 (976) 

RESEARCH & RELATED BUDGET - SECTION C, D, & E, BUDGET PERIOD 4 

ORGANIZATIONAL DUNS*: 0471200840000 

Budget Type*: • Project O Subaward/Consortium 

Enter name of Organization: Regents of the University of California 

Start Date*: 05-01-2018 End Date*: 04-30-2019 Budget Period: 4 

C. Equipment Description

List items and dollar amount for each item exceeding $5,000 

Equipment Item Funds Requested($)* 

Total funds requested for all equipment listed in the attached file 0.00 

Additional Equipment: 

D. Travel

File Name: 

Total Equipment 0.00 

1. Domestic Travel Costs ( Incl. Canada, Mexico, and U.S. Possessions)

Funds Requested ($)* 

3,278.00 

0.00 2. Foreign Travel Costs

E. Participant/Trainee Support Costs

1. Tuition/Fees/Health Insurance

2. Stipends

3. Travel

4. Subsistence

5. Other:

O Number of Participants/Trainees 

RESEARCH & RELATED Budget {C-E} (Funds Requested) 

Tracking Number: GRANT11703742 

Total Travel Cost 

Total Participant Trainee Support Costs 
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3,278.00 

Funds Requested ($)* 

0.00 

0.00 

0.00 

0.00 

0.00 

Funding Opportunity Number: PAR-14-226. Received Date: 
2014-07-15T19:19:27.000-04:00 

Obtained by Rise for Animals. 
Uploaded to Animal Research Laboratory Overview (ARLO) on 09/19/2020



Contact PD/Pl: Lewin, Harris, A Core-Services-003 (976) 

RESEARCH & RELATED BUDGET- SECTIONS F-K, BUDGET PERIOD 4 

ORGANIZATIONAL DUNS*: 0471200840000 

Budget Type*: • Project O Subaward/Consortium 

Enter name of Organization: Regents of the University of California 

Start Date*: 05-01-2018 End Date*: 04-30-2019 Budget Period: 4 

F. Other Direct Costs Funds Requested($)* 

1. Materials and Supplies 32,782.00 

2. Publication Costs 1,093.00 

3. Consultant Services 0.00 

4. ADP/Computer Services 0.00 

5. Subawards/Consortium/Contractual Costs 0.00 

6. Equipment or Facility Rental/User Fees 0.00 

7. Alterations and Renovations 0.00 

Total Other Direct Costs 33,875.00 

G. Direct Costs Funds Requested ($)* 

H. Indirect Costs

Indirect Cost Type 

1. MTDC Primate Center Rate

Cognizant Federal Agency 

(Agency Name, POC Name, and POC Phone Number) 

I. Total Direct and Indirect Costs

Total Direct Costs (A thru F) 245,421.00 

Indirect Cost Rate (%) Indirect Cost Base ($) Funds Requested ($)* 

22. 7 245,421.00 55,711.00 
----------< 

Total Indirect Costs 55,711.00 

DHHS, ERNEST WILLARD, (415) 437-7820 

Total Direct and Indirect Institutional Costs (G + H) 

Funds Requested ($)* 

301,132.00 

Funds Requested ($)"I 

0.00 

K. Budget Justification* File Name: IPDRC_BudgetJustification.pdf 

(Only attach one file.) 

RESEARCH & RELATED Budget {F-K} (Funds Requested) 

Tracking Number: GRANT11703742 
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Contact PD/Pl: Lewin, Harris, A Core-Services-003 (976) 0MB Number: 4040·0001 

Expiration Date: 06/30/20t 6 

RESEARCH & RELATED BUDGET - SECTION A & B, BUDGET PERIOD 5 

ORGANIZATIONAL DUNS*: 0471200840000 

Budget Type*: • Project O Subaward/Consortium 

Enter name of Organization: Regents of the University of California 

Start Date*: 05-01-2019 End Date*: 04-30-2020 Budget Period: 5 

A. Senior/Key Person

Prefix First Name• Middle 

Name 

1. 

2. 

Excluded by Requester 

Last Name* Suffix Project Role* Base Calendar Academic Summer Requested Fringe Funds Requested($)* 

Salary ($) Months Months Months Salary ($)* Benefits ($)* 
,,.....,.,....,.,...-...... ....,

. ............ �;Ijf 
jfil

1i·

_

�

_

=

_

:�

_

t
u

s

-

ti

�

_

1
:_�_
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__ J

EFFORT 

I :: ........ ::. ':::::: ::::::: :::::::: 
Services 

Total Funds Requested for all Senior Key Persons in the attached file 

Additional Senior Key Persons: 

B. Other Personnel

Number of Project Role*

Personnel*

Post Doctoral Associates 

Graduate Students 

File Name: Total Senior/Key Person 37,013.00 

Calendar Months Academic Months Summer Months Requested Salary ($)* Fringe Benefits* Funds Requested ($)* 

.............................. u..�.��.�w��.�.�!.� .. ?.!.��.��.��························· ...................................... ...................................... ...................................... .................................................. .............................................. ................................................. . 
Secretarial/Cleri\.iall~~•-------..... ·············1··············
A

ffil(ate·sdeni"fsjExcluded by RequeSter . ,..E_
F

_
FO-RT--... ...................................... ...................................... ................................ 6:oifo:oo ·····························2:sos:00 ································s:s64::Ci·o

:::::::::::::r::::::::::::¢?��:����:��JExcluded by Req
u

ester 

1 lmmunoloav Technir::il Sunnort: 

.......................... !Excluded by Requester I... ....... . 
1 t"'amog ... , -�,,.., " " 1 �· ,n .. �· 

Suppo�Excluded by Requester 

4 Total Number Other Personnel 

RESEARCH & RELATED Budget {A·B} (Funds Requested) 

Tracking Number: GRANT117037 42 

I 

64,116.00 38,854.00 102,970.00 
... ...................................... ...................................... ........................................ , ......... .............................................. ................................................. . 

27,864.00 16,886.00 44,750.00 

14,205.00 8,608.00 

Total Other Personnel 

Total Salary, Wages and Fringe Benefits (A+B) 
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22,813.00 

179,397.00 

216,410.00 

Funding Opportunity Number: PAR-14-226. Received Date: 2014-07-15T19:19:27.000-04:00 

Obtained by Rise for Animals. 
Uploaded to Animal Research Laboratory Overview (ARLO) on 09/19/2020



Contact PD/Pl: Lewin, Harris, A Core-Services-003 (976) 

RESEARCH & RELATED BUDGET - SECTION C, D, & E, BUDGET PERIOD 5 

ORGANIZATIONAL DUNS*: 0471200840000 

Budget Type*: • Project O Subaward/Consortium 

Enter name of Organization: Regents of the University of California 

Start Date*: 05-01-2019 End Date*: 04-30-2020 Budget Period: 5 

C. Equipment Description

List items and dollar amount for each item exceeding $5,000 

Equipment Item Funds Requested($)* 

Total funds requested for all equipment listed in the attached file 0.00 

Additional Equipment: 

D. Travel

File Name: 

Total Equipment 0.00 

1. Domestic Travel Costs ( Incl. Canada, Mexico, and U.S. Possessions)

Funds Requested ($)* 

3,376.00 

0.00 2. Foreign Travel Costs

E. Participant/Trainee Support Costs

1. Tuition/Fees/Health Insurance

2. Stipends

3. Travel

4. Subsistence

5. Other:

O Number of Participants/Trainees 

RESEARCH & RELATED Budget {C-E} (Funds Requested) 

Tracking Number: GRANT11703742 

Total Travel Cost 

Total Participant Trainee Support Costs 
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3,376.00 

Funds Requested ($)* 

0.00 

0.00 

0.00 

0.00 

0.00 

Funding Opportunity Number: PAR-14-226. Received Date: 
2014-07-15T19:19:27.000-04:00 

Obtained by Rise for Animals. 
Uploaded to Animal Research Laboratory Overview (ARLO) on 09/19/2020
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RESEARCH & RELATED BUDGET- SECTIONS F-K, BUDGET PERIOD 5 

ORGANIZATIONAL DUNS*: 0471200840000 

Budget Type*: • Project O Subaward/Consortium 

Enter name of Organization: Regents of the University of California 

Start Date*: 05-01-2019 End Date*: 04-30-2020 Budget Period: 5 

F. Other Direct Costs Funds Requested($)* 

1. Materials and Supplies 33,765.00 

2. Publication Costs 1,126.00 

3. Consultant Services 0.00 

4. ADP/Computer Services 0.00 

5. Subawards/Consortium/Contractual Costs 0.00 

6. Equipment or Facility Rental/User Fees 0.00 

7. Alterations and Renovations 0.00 

Total Other Direct Costs 34,891.00 

G. Direct Costs Funds Requested ($)* 

H. Indirect Costs

Indirect Cost Type 

1. MTDC Primate Center Rate

Cognizant Federal Agency 

(Agency Name, POC Name, and POC Phone Number) 

I. Total Direct and Indirect Costs

Total Direct Costs (A thru F) 254,677.00 

Indirect Cost Rate (%) Indirect Cost Base ($) Funds Requested ($)* 

22. 7 254,677.00 57,812.00 
----------< 

Total Indirect Costs 57,812.00 

DHHS, ERNEST WILLARD, (415) 437-7820 

Total Direct and Indirect Institutional Costs (G + H) 

Funds Requested ($)* 

312,489.00 

Funds Requested ($)"I 

0.00 

K. Budget Justification* File Name: IPDRC_BudgetJustification.pdf 

(Only attach one file.) 

RESEARCH & RELATED Budget {F-K} (Funds Requested) 

Tracking Number: GRANT11703742 
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CORE SERVICES: IMMUNOLOGY AND PATHOGEN DETECTION RESOURCES CORE 

BUDGET JUSTIFICATION 
All funds requested in the Core are for developmental and administrative activities only. Services provided to
users are fully charged to those activities based upon approved rates. 

PERSONNEL
The personnel table provides an overview of the percent full time equivalent (FTE) devoted to CNPRC base
grant functions and the funding source. Totals with an asterisk (*) represent those individuals whose effort is
split among more than one component of the CNPRC. 

Percent{%} FTE devoted to CNPRC base 
functions by source 

Personnel Role P51 I Proaram Income I Other I Total 
Excluded by Requester Core Scientist % Effort 

Associate Director Primate
Services 
Affiliate Scientist 
Core Manager 
Technician 
Technician
Technician 

Laboratory Manager

:<fl.��:.��y 
E 
R IIs tne Manager, L;11n1ca1 r'atno ogy Laboratory; her support is shown in Anatomic and Clinical Pathology Services. 

IEx R I IEFFORT I % Effort Excluded by Requester 
�luded by equester MD, PhD, Core Scientist .......... ....---... months 
is Assistant Professor in the Department of Medical Microbiology and Immunology, chool of Medicine. He is
an expert in immune responses to agents of chronic infection, includin SIV, HIV, and HCV, especially on 
encounter with the developing immune system. As Core Lead, Excluded by Requester will be responsible for
the overall direction of the Core and for coordination of all actIvItIes. e wI provI e oversight of day-to-day
work in the Immunology component of the Core, directing developmental activities, interfacing with clients,
overseeing staff, and reviewing data before release. 

Excluded by Requester 

a t:,,--:---.--.-:-----,..--__,DVM, DACLAM, Associate Director for Primate Service�=,,.,,,.,,,.,.,..........,""-months Dr.
Excluded by is Associate Professor in the Department of Medicine and Epi em,o ogy, c ool of ary

e Icine. He is responsible for the clinical operations in Primate Services as well as the Specific Pathogen
Free (SPF) colonies Excluded by has responsibilities for the clinical pathogen detection components of the
C Requester ore. 

!Excluded by Requester I IEFFORT I % -....... --.............. ---,.---.--- DVM, PhD, Affiliate Scientist .__...,...___,.....,.--- months Effort Re uester is a 
Research Virologist at the CNPRC with expertise in the study of viral pathogenesis an t e e ects o antiviral 
drug treatments. Excluded by Requester as supervisory responsibility for the scientific pathogen detection 
components of tlie ore, inc u mg oversight of assay development activities, primary management of Ms. 

---........ ..,...� 

and publication of results. In addition, he will produce SIV viral stock, which will be made available 
ution to qualified scientists on a recharge basis . 

.... Ex-c-lu-de_d _b_y 
-

--. IEFFORT 
I 

�% Effort 
I Excluded Requester Core Manager .,. ____ __,months by Reques is a certified Senior Clinical Laboratory

cIen ,s ana serves as the Core Manager. She has primary responsibility for maintenance of the laboratory 
and oversees all aspects of Quality Control and Quality Assurance for the Corer Jhas el<�W!Ve by 
expertise in all technical aspects of Core services and has been a member of the pa\hogen detection sffl�e'sr 

since its inception. IEFFORT I % Effort Excluded by 
!Excluded by Requester !Technician ._ ____ ____,months Requester provides primary technical

support for serology assays. This work includes ELISAs, microbead immunoassays (Luminex), slide
arrays, immunohistochemistry, western blot, and immunofluorescence. 
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Excluded by Requester ..-----------------, % Effort 

echnician !
EFFORT lmonths Requester provides technical support primarily 

---------.--dedicate d to immunology activities, including isolation of ce s, prepara I0n of nucleic acid, real time PCR, 
cellular immunology assays, and data collection on Core c tometers. He will also help to develop new 
immunology assays under the supervision O Excluded by Requester 

Excluded by
Requester rovides additional technical support in the Core and is supported by program income. 

FRINGE BENEFITS 
Fringe benefits are calculated at the UC Davis federally negotiated rates, which are applied by title code and 
fiscal year (July through June). 

EQUIPMENT 
Requests for equipment are listed in the Facilities Improvement section. 

TRAVEL 
$3,000 is requested (2 x $1,500) to attend professional meetings annually to advertise the Core services to the 
greater research community and update on new developments and research applications. 

SUPPLIES 
$30,000 is requested for necessary laboratory supplies, reagents, and miscellaneous supplies to support the 
technical development of new methodologies in the Core. 

OTHER EXPENSES 
$1,000 is requested for manuscript submissions related to new assays and techniques. 

SUBSEQUENT YEARS 
In Years 2 through 5, all non-personnel costs are increased by 3%. Personnel costs are increased based on 
projected salary escalations by title code and the UC Davis federally negotiated fringe benefit rates. 

FACILITIES AND ADMINISTRATIVE COSTS (INDIRECT COSTS) 
Indirect Costs are budgeted in accordance with the UC Davis rate agreement dated August 19, 2013 at 22.7%, 
which is the negotiated rate for the CNPRC Base Grant. Per the UC Davis' rate agreement, this indirect cost 
rate is applied on a Modified Total Direct Cost basis, which includes all salaries and wages, fringe benefits, 
materials and supplies, services, travel, and the first $25,000 of each subgrant and subcontract. Excluded from 
the modified total direct costs are equipment; capital expenditures; charges for tuition remission; rental costs; 
scholarships and fellowships; as well as the portion of each subgrant and subcontract in excess of $25,000. 

Budget Justification Page 1067
Obtained by Rise for Animals. 

Uploaded to Animal Research Laboratory Overview (ARLO) on 09/19/2020



Contact PD/Pl: Lewin, Harris, A Core-Services-003 (976) 

RESEARCH & RELATED BUDGET - Cumulative Budget 

Section A, Senior/Key Person 

Section B, Other Personnel 

Total Number Other Personnel 

Total Salary, Wages and Fringe 
Benefits (A+B) 

Section C, Equipment 

Section D, Travel 

1. Domestic

2. Foreign

Section E, Participant/Trainee Support 
Costs 

1. Tuition/Fees/Health Insurance

2. Stipends

3. Travel

4. Subsistence

5. Other

6. Number of Participants/Trainees

Section F, Other Direct Costs 

1. Materials and Supplies

2. Publication Costs

3. Consultant Services

4. ADP/Computer Services

5. Subawards/Consortium/Contractual
Costs

6. Equipment or Facility Rental/User
Fees

7. Alterations and Renovations

8. Other 1

9. Other 2

10. Other 3

Section G, Direct Costs 
(A thru F) 

Section H, Indirect Costs 

Section I, Total Direct and Indirect 
Costs (G + H) 

Section J, Fee 

Tracking Number: GRANT11703742 

Totals($) 

20 

15,927.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0 

159,274.00 

5,310.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

175,161.00 

827,703.00 

1,002,864.00 

0.00 

15,927.00 

0.00 

164,584.00 

1,183,375.00 

268,627.00 

1,452,002.00 

0.00 
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PHS 398 Cover Page Supplement 

1. Project Director / Principal Investigator (PD/Pl)

Prefix: 

First Name*: 
Excluded by Requester 

Middle Name: 

Last Name*: 

Suffix: 

2. Human Subjects

Clinical Trial? 

Agency-Defined Phase Ill Clinical Trial?* 

3. Permission Statement*

e No 

Q No 

O Yes 

O Yes 

0MB Number: 0925-0001 

If this application does not result in an award, is the Government permitted to disclose the title of your proposed project, and the name, 
address, telephone number and e-mail address of the official signing for the applicant organization, to organizations that may be 
interested in contacting you for further information (e.g., possible collaborations, investment)? 

O Yes e No 

4. Program Income*

Is program income anticipated during the periods for which the grant support is requested? • Yes Q No 

If you checked "yes" above (indicating that program income is anticipated), then use the format below to reflect the amount and source(s). 
Otherwise, leave this section blank. 

Budget Period* Anticipated Amount ($)* 

2 

3 

4 

5 

Tracking Number: GRANT117037 42 

Source(s)* 

350,000.00 Services 

369,250.00 Services 

389,559.00 Services 

410,985.00 Services 

433,589.00 Services 
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PHS 398 Cover Page Supplement 

5. Human Embryonic Stem Cells

Does the proposed project involve human embryonic stem cells?* • No Q Yes 

If the proposed project involves human embryonic stem cells, list below the registration number of the specific cell line(s) from the following 
list: http://grants.nih.gov/stem_cells/registry/current.htm. Or, if a specific stem cell line cannot be referenced at this time, please check the box 
indicating that one from the registry will be used: 

Cell Line(s): □ Specific stem cell line cannot be referenced at this time. One from the registry will be used.

6. Inventions and Patents (For renewal applications only)

Inventions and Patents*: O Yes e No 

If the answer is "Yes" then please answer the following: 

Previously Reported*: O Yes Q No 

7. Change of Investigator/ Change of Institution Questions

□ Change of principal investigator / program director

Name of former principal investigator / program director: 

Prefix: 

First Name*: 

Middle Name: 

Last Name*: 

Suffix: 

□ Change of Grantee Institution

Name of former institution*: 

Tracking Number: GRANT117037 42 
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PHS 398 Research Plan 

Please attach applicable sections of the research plan, below. 0MB Number: 0925-0001 

1. Introduction to Application
(for RESUBMISSION or REVISION only) 

2. Specific Aims

3. Research Strategy*

4. Progress Report Publication List

Human Subjects Sections 

5_ Protection of Human Subjects 

6. Inclusion of Women and Minorities

7. Inclusion of Children

I---

Other Research Plan Sections 

8. Vertebrate Animals

9. Select Agent Research

1Q_ Multiple PD/Pl Leadership Plan 

11. Consortium/Contractual Arrangements

12. Letters of Support

13. Resource Sharing Plan(s)

I---

Appendix (if applicable) 

14. Appendix

Tracking Number: GRANT117037 42 

IPDRC_SpecificAims.pdf 

IPDRC_ResearchStrategy_pdf 

IPDRC_ProgressReportPubs-pdf 

IPDRC_ Yertebrate_Animals_pdf 

IPDRC_ResourceSharingPlan_pdf 
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CORE SERVICES: IMMUNOLOGY AND PATHOGEN DETECTION RESOURCES CORE 

SPECIFIC AIMS 

The Immunology and Pathogen Detection Resources Core provides routine and specialized laboratory 
diagnostic and research assays and expertise necessary to address respiratory and infectious disease 
immunology and pathogen detection needs. The Core provides a unique portfolio of laboratory tests and 
leverages personnel and equipment used for immunology assays and pathogen detection. The Immunology 
component of the Core aims to provide state-of-the-art assistance, from start to end, for research studies with 
an immunologic component. This includes experimental design (e.g., assays, samples, costs, available control 
data), execution (e.g., sample processing, performance of immunology assays), and data 
analysis/interpretation. The Pathogen Detection component of the Core continues to be the leading reference 
laboratory nationally for nonhuman primate infectious disease testing while fulfilling the mission to improve the 
nonhuman primate resource. The Core will remain at the forefront of scientific discovery relevant to pathogens 
and immune responses as well as advancements in reagents and technology leading to the development of 
new methods. 

Specific Aim 1. Provide state-of-the-art research assays relevant to nonhuman primate models of 
human disease and nonhuman primate colony health. 
Plan. The Core will work collaboratively with investigators at the California National Primate Research Center 
(CNPRC) and through the National Primate Research Centers (NPRCs) program to gain further insight into the 
biology of infectious agents and nonhuman primate immune responses throughout life. New discoveries in 
immunology and infectious disease provide the impetus for the application of new technological advances in 
reagents, equipment, and methods to relevant, ready-to-use or custom assays for research as well as 
diagnostic purposes (including management of conventional and Specific Pathogen Free, SPF, colonies). Most 
testing is currently performed on blood or tissue samples. However, current publications have shown that with 
newer equipment and methods, other sample types requiring less invasive collection procedures can be used 
for diagnosis and research, sometimes with improved sensitivity and specificity. For example, the Immunology 
component of the Core has optimized methodologies to obtain immunologic information from stool samples to 
minimize costly and invasive biopsies. Further pursuit of this work could result in useful field assays and lower 
testing costs. Such approaches are particularly valuable for field studies and internationally in resource-poor 
areas. In addition, database management and other Information Technology improvements will facilitate 
delivery of sample data and validation of our techniques. 

Specific Aim 2. Provide exceptional expertise and services to researchers at the regional, national, and 
international levels. 
Plan. In addition to directly performing assays on submitted samples, the Core has a long-standing history of 
providing support in experimental design, assisting in data analysis/interpretation, and sharing resources (e.g., 
test protocols, reagents, and reference samples). The Core's service-oriented effort also includes preparation 
of infectious simian immunodeficiency virus (SIV) stocks for investigators and the provision of cell samples 
from various tissues for identification of tissue-resident immune cells. The Core and the related equipment are 
available for use by others once trained. Outreach in the proposed funding period will be increased via 
electronic mail and website enhancements. 

Specific Aim 3. Mentor and train the next generation of translational nonhuman primate investigators. 
Plan. Core faculty and staff provide training and consultation to both internal and external students and 
scientists, and regularly participate in activities at the CNPRC, the NPRC Consortium, and UC Davis campus 
committees and working groups to contribute their expertise in immunological and pathogen detection testing 
and ensure that the highest quality standards of animal care and research are met. These activities result in 
improved colony health and better utilization of the nonhuman primate research models of human diseases 
while ensuring that the highest standards for responsible conduct of research and animal care are maintained. 
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CORE SERVICES: IMMUNOLOGY AND PATHOGEN DETECTION RESOURCES CORE 

RESEARCH STRATEGY 

INTRODUCTION 

The Immunology and Pathogen Detection Figure 1. Organizational Chart: Immunology and Pathogen 
Resources Core (Figure 1) plays a critical Detection Resources Core 

Harris Lewin, Pl I 
Excluded by 

!Interim Director l Requester 

role in nonhuman primate research and 
colony management at the California 
National Primate Research Center 
(CNPRC). The Core provides specialized 
expertise and services necessary to support 
investigators and to address the rapid 
evolution of scientific knowledge about 
pathogens and immune responses. In this 
role, the Core serves an important function 
as a "go to" resource for both up-to-date 
testing facilities but also for guidance about 
types of assays needed in research and 
colony management. Considering the 
importance of immunology and pathogen 
detection in many disease conditions 
throughout the lifespan, the Core serves an 
essential function as a resource for other 
institutions nationally and internationally. 

r Immunology and Pathogen Detection Resources Core l 

!Excluded by 
r 

Excluded by Requester 
rl

Excluded by 
Requester Requester

l 
Clinical Pathogen r.,ore Leaa 

Detection Immunology Services -· .,, �v,vv,lv, 

Excluded by Requester r,�cluded by 
Reauester 

, ecnnic,an Core Manager 

1Excluded by 
l�

cluded by 
Reauester Requester 

r.,11mca1 /-'atno,ogy 
Laboratory 1 ecnnic,ans 

I 

I 
) 

The Core provides vital support for the CNPRC through laboratory diagnostic and research assays and 
expertise in respiratory and infectious disease immunology and pathogen detection. The Core has a long and 
successful track record and has been critical to the scientific mission of the CNPRC as well as provided a rich 
resource to optimize the health of the colony. Continuation of this successful track record requires that we 
remain at the forefront of scientific discovery about pathogens as well as advancements in reagents and 
technology relevant to the development of new methods. The present proposal aims to set the stage to allow 
such a positive trajectory. Core members, shown in Table 1, are deeply committed to the scientific, service, 
and educational missions of the Core, and have a strong history of outreach and service to the scientific 
community. 

a e . mmuno ogy an T bl 1 I d P th a ogen D t f R e ec I0n esources C ore ersonne, 11a I0n, an p I AffT f d CNPRC R I o e
I Personnel UC Davis Campus Affiliation CNPRC Role 

Excluded by Requester Department of Medical Microbiology and 
Immunology, School of Medicine Core Scientist 
Department of Medicine and Epidemiology, Associate Director of Primate 
School of Veterinary Medicine Services 
CNPRC Affiliate Scientist 
CNPRC Core Manager 
CNPRC Technician 
CNPRC Technician 
CNPRC Technician 
CNPRC Clinical Pathology Laboratory 

Sources of support for the Immunology and Pathogen Detection Resources Core in the last year of the current 
funding period (May 1, 2014 to April 30, 2015) and the first year of the proposed funding period (May 1, 2015 
to April 30, 2016) per the FOA are shown in Table 2. 
Table 2. S C upport for the lmmunolog• and Pathoaen Detection Resources 

May 1, 2014 to April 30, 2015 
P51 Base Grant $202,465 
Proqram Income from P51 $305,000 
Other Sources $0 

TOTAL $507,465 

Research Strategy 

ore 
May 1, 2015 to April 30, 2016 

$218,773 
$350,000 

$0 
$568,773 
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!
reviewers' comments 

Response to Summary Statement. 
reviewers' comments 

SIGNIFICANCE 
Progress and Major Accomplishments: Contributions to the CNPRC Mission 
The Core is an integral component of the CNPRC and supports the overall mission of meeting the needs of 
local, national, and international investigators in a broad variety of areas using a combination of services, 
development, research, and training (Figure 2). 

Figure 2. Overall m1ss1on and approach. This figure illustrates the 
interrelationships of the Core's primary functions, which together support 
the goal of improving nonhuman primate colony health and management, 
and the utility of nonhuman primates as a research resource. With 
advances in science, new infectious agents that affect nonhuman 
primates, and new immune cells and immune functions continue to be 
discovered and better understood. These findings have wide reaching 
implications for the CNPRC and other nonhuman primate colonies. It is 
important to develop well-characterized and efficient assays, and reagents 
that will ensure the accuracy and integrity of diagnostic and research 
testing data. The data collected as part of reagent and assay development 
as well as diagnostic testing provides feedback and additional input to 
on oin research. 

The Pathogen Detection Laboratory was started in 1987 as an outgrowth of the "AIDS Virus Diagnostic 
Laboratory", which was highly regarded for its role in applying clinical diagnostic standards to research 
methods in the early years of HIV diagnostic test development. Under the direction of Excluded by Requester and 
with funds from the NCRR, the mission was to develop and offer testing for nonhu 1 1 r to 
develop Specific Pathogen Free (SPF) colonies and improve overall nonhuman primate colony health. From its 
inception the Pathogen Detection Laboratory functioned as both a research and diagnostic laboratory, and 
quickly became self-supporting. At that time, the service tested over 10,000 samples from more than 100 
clients for up to six different agents and generated a gross income exceeding $1 million annually. The service 
also played a leading role as a reference laboratory, providing training and technology transfer (via training, 
protocols, characterized controls and reagents, and proficiency testing) to enable other SPF colonies to set up 
laboratories to perform their own testing in-house. The success of these efforts has led to a decrease in routine 
testing volume; however, there continues to be a need to develop new and improved tests as science and 
technology advance, leading to the discovery of new pathogens and more sophisticated technologies that can 
be used to detect those pathogens. 

In 2010, and in response to recommendations made prior to the last competitive base grant renewal, the 
Pathogen Detection Laboratory and the newly formed Infectious Diseases Immunology Core and Respiratory 
Diseases Immunology Core were integrated together with other Cores into the Analytical and Resource Core 
(ARC). In March 2013 the CNPRC National Scientific Advisory Board recommended to better define Cores and 
dismantle the ARC structure (" ... the Pathogen Detection Laboratory should remain as a stand-alone core 
because of its significant breadth and volume of activity for both Core Scientists and off campus investigators"). 
In 2014 it was determined that the Pathogen Detection Laboratory would be best linked with immunology 
services under the umbrella of the Immunology and Pathogen Detection Resources Core because of overlap in 
mission and to leverage resources (including personnel and equipment). Due to changes in personnel 
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d 
Personal Info Excluded by Requester(inclu in�--------------rc::7,-::;:����=::-----, a virologist, took on the 

scientific leadership for Pathogen Detection Excluded by Requester ssocIa e Irector for Prim��.lo<.L.lu...i ...... __ 
assumed res onsibilit for the clinical Pa ogen e ec IOn services and SPF colonies, and Excluded by

Excluded by Requester immunologist, assumed leadership for the immunology section. The Flow y ome ry 
services, which previously was included in the Clinical Pathology Laboratory has been integrated into the 
Immunology component of the Core to provide synergy and efficiency of scale, and!Excluded by Requester jwas 
selected as the Core Lead. Taking advantage of yet another effort to leverage resources, research flow 
cytometry assays are now made available through the Core str · d supervision and equipment 
with the Clinical Pathology Laboratory (a function served b Ex

R 
clude

t
d by see Anatomic and Clinical

P h I S . . p . S . ) eques er 
at o ogy erv1ces in nmate ervIces .

During the current funding period (May 1, 201 Oto April 30, 2014) the Core processed and analyzed 50,481 
samples for the CNP RC colonies (28,821), other NPRCs (17,091), national academic institutions (3,316), NIH
funded studies nationally (436), and other sources such as the private sector (817). Funds were primarily from 
end users in addition to support from the P51 base grant for Core activities (see Table 3). 

Table 3. Number of Assays (May 1, 201 0 to April 30, 2014) 
2010-2011 2011-2012 2012-2013** 2013-2014 

Assay # Tests" 

SRV PCR 4,411 3,408 2,556 1,932 
STLV PCR 294 228 204 22 
SIV PCR 243 217 205 19 
SFV PCR 946 634 485 549 
RRV PCR 946 631 393 313 
Antibody Screening Panels to detect and identify 4,655 2,566 2,907 3,535 
~ 10 antibodies simultaneously (i.e., 10 El As) 
IFA (confirmatory testing for screening results) 552 364 120 64 
Western Blot (confirmatory testing for screening) 251 95 279 265 
Gamma-interferon Testing for TB 259 82* 130 53 
Custom Tissue Culture and Cytokine/Chemokine 13 42 74 72 
Studies (in some cases this is the number of 
studies not individual samples) 
Flow cvtometrv samples 8,060 2,749 2,685 1,973 
AThese numbers represent the number of tests reported. The actual number of tests is higher (i.e., PCR is always run in at least 
duplicate, and have an approximate 10% repeat rate for validation) 
*Due to manufacturer problems, gamma interferon reagents were unavailable during most of 2011
**2012 numbers are low because weather forced cancellation of much of the routine CNPRC SPF colony sample collection

During this period, the Core has been highly active in: 
• Support of colony management and health (both SPF and conventional colonies).
• Support of research projects and development of nonhuman primate models of human disease, including

projects carried out in collaboration with the CNPRC Infectious Diseases Research Unit.
• Development and validation of new or enhanced assays.
• Performance of diagnostic and research testing.
• Consultation, technology transfer, training/mentoring, troubleshooting, and provision of reagents and

protocols.

Some examples of these activities are provided below. 

Service Activities. The Core provides testing services to local, regional, national, and international research 
colonies (both SPF and conventional), zoological collections, veterinary laboratories, commercial colonies, and 
veterinary practices of all sizes. Methods and reagents are validated, standardized, and controlled by in
laboratory studies and proficiency testing. The Pathogen Detection component maintains reference banks of 
characterized specimens. Test methods include ELISA, immunofluorescence assay (IFA), Western Blot, 
Multiplex Microbead Assay, Slide Array, immunohistochemistry, in situ hybridization, and PCR. Agents include 
simian betaretrovirus (SRV), simian immunodeficiency virus (SIV), simian T-cell lymphotropic virus (STLV), 
Herpes B virus, measles, simian foamy virus (SFV), rhesus rhadinovirus (RRV), rhesus cytomegalovirus 
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(RhCMV), simian parvovirus, and tuberculosis (TB). The current workload is approximately 7,500 samples and 
$350,000 annually (Table 3). 

Other services provided to a growing number of investigators and projects include the following: 
• During 2010-2014, 28 investigators made use of the Immunology services. The number of samples

analyzed expanded from ~250 to ~ 750 in 2012-2013. This number excludes many blood, tissue, and fluid
samples that was processed by the Immunology component of the Core and then provided to investigators
for further analysis, and also excludes flow cytometry samples shown in Table 3. Approximately 40% of
samples processed by the Immunology component of the Core originated from CNPRC researchers
(particularly the Infectious Diseases Research Unit), 20% from other UC Davis researchers, and ~40%
from other collaborating academic investigator.

• During 2010-2014, a total of 1,431 vials of infectious SIV stock were provided on a recharge basis to 12
investigators/research laboratories (8 at UC Davis, 4 external); most of this virus was used for in vivo

studies in macaques, primarily funded by the NIH. In particular, stocks of highly virulent SIVmac251 are a
unique resource that an increasing number of investigators are requesting.

• The Immunology component maintains CNPRC flow cytometers, which are in nearly constant use by
investigators who analyze a very large number of samples collected daily at the CNPRC. Training in the
use of flow cytometers, as well as maintenance of this equipment, constitutes an important part of the
service to the CNP RC and outside investigators. For example, the Immunology component of the Core has
trained outside investigators in functional regulatory T-cell assays as well as flow cytometric analysis of gut
tissue-derived cell populations.

Table 4. Summary of Clients 
2010-2011 2011-2012 2012-2013 2013-2014 

Core Scientists 18 14 17 14 

UC Davis lnvestiqators 7 9 10 6 
Other Affiliate and Visiting Scientists 52 41 40 21 

Total Institutions 43 37 39 25 

Developmental Activities. The Pathogen Detection component of the Core developed and validated improved 
panels for pathogen detection using either commercial or in-house reagents; PCR and antibody assays were 
reviewed and optimized to include newly discovered agents and to take advantage of new developments in 
technology. Currently, the need for better TB diagnostics is a major focus. Examples of specific 
accomplishments include the following: 
• Validated selected commercially available (EMO-Millipore, lnvitrogen, R&D Systems) and in-house

multiplex cytokine/chemokine panels on various macaque sample types including tissue culture
supernatant, plasma, saliva, and dried blood spots.

• Demonstrated the use of recombinant antigens to replace viral lysates for the routine detection of
antibodies against a panel of nonhuman primate pathogens. The recombinant antigen panel is as accurate
as viral lysates and is potentially safer and more economical Excluded by 2011 ].

• Validated SRV PCR probes and primer sets for all known Re ueSler eluding some new SRV4 isolates
that have been reported since 2010. This work is ongoin h r continues to validate and, if needed,
develo� �ew reagents to detect ne":'IY_ discovered isol�te �c1ii:

t
!t 01 O].

• Re-opt1m1zed and evaluated the existing SRV PCR pnm s on newer-generation reagents and
instruments. This work is in progress but data generated thus far have shown it to be superior to the
current equipment, reagents, and protocol.

• In support of a vaccine trial, adapted and optimized a microbead immunoassay using a panel of measles
antigens for total and neutralizing antibody titration assays for measles virus in rhesus macaques. This
work has been expanded and is continuing with other candidate vaccines.

• Outreach has been improved through a newly designed web page that provides an overview of current
services including assays, reagents, consultations, and custom services. Lists of test agents, methods, and
rates as well as instructions for sample submission are available. In addition, the Core sends routine
electronic mail and postal mailings, presents at nonhuman primate meetings, and provides an electronic
mail and voicemail contact that is answered within one business day.
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The Immunology component of the Core developed and validated new functional assays and flow cytometry 
panels and is currently focused on developing improved assays for natural killer (NK) cell (and other innate 
lymphoid cell) phenotypes and activities. Other accomplishments include: 
• Optimization of intracellular staining for T-bet and eomesodermin in macaque T-cells, to allow identification

of exhausted T-cell subsets.
• Creation of new flow cytometry panels allowing identification of group 1 and group 2 innate lymphoid cells

(ILC1 s and IL2s) in macaques.
• Installation of the ViiA7 real-time PCR system for cytokine message detection.
• Development of appropriate reference genes for quantitative PCR techniques (GAPDH, RPL 13a, and

RPL32).
• Addition of a service for RNA integrity testing with the Agilent Bioanalyzer microfluidics system.
• Identification of surface markers for macaque Th17 cells and establishment of correlation with functional

capacity.

Research Activities. Some examples include the following:
• A sampling of publications from the current funding period demonstrates progress in understanding the

transmission and pathogenesis of simian betaretrovirus, RRV r r ritoneal fibromatosis herpesvirus, 
SFV, chikun unya · mycobacteriu Excluded by 2011 Excluded by 201 O; Excluded by 

Excluded by 4 Excluded by Requester 2 1 Excluded by 010; Excluded by , Excluded by 010; 
Excluded by Requester 2014 Excluded by 011 Excluded by 10]. anuscnp s presenting in ings re a ed to 

borna viru neurolo 1 1 , 1steria, an s1m1an parvovirus in fetal loss, and perturbed immune 
system cyt��.,..Ml,,l,L.1..1.Lwf' in simian T-cell lymphotropic virus infection have also been published or are in 
preparatio l,W;ll,�Ua:L............,i O 13]. 

• One highlight 1s a co a orative project with investigators at the University of California, San Francisco on 
the identification of a novel adenovirus that correlated with a sudden high-mortality outbreak of respiratory

...-----'-1.Li·:..c..c:=;:; in the CNPRC titi monkey colony. The putative cause was isolated and propagated in the Core 
t al., 2010] . 

............... �.,........,.,......... 1milarly, the Core and co-investigators from the Center for Infection and Immunity of Columbia University 
received ARRA supplemental funds to investigate the prevalence and implications of known and novel 
pathogens in the imported macaque population and subsequent undiagnosed respiratory disease, enteric 
disease, and rash or febrile illness; while also investigating the microbiome in both healthy and 
sym tomatic macaques. Several isolates have been identified and this work continues under the direction 

Excluded ��Q ..... ···· ·· · · · ······· · ······ ········ at Columbia. Another continuing project is the "Evolution, Recombination, and Emergence
RequeSler 

o 1m1an e roviruses in Bangladesh" in collaboration with Excluded by Requester at the University of 
Excluded bWiJas.hingtoq flnfectious Diseases Research nit serves as t e on-site Pl (and Pl for the
Requester subcontract} for all aspects o the work conducted in the Core. 

• The Core contributed to a variety of scientific projects in the current funding period including collaborations
wi h h Inf i us Diseases Research Unit and Res iratory Di R r h Uni�Excluded by 

.__ _______ _, 2012 Excluded by 2012; Excluded by 2011 Excluded by Requester 2012; 2014]. A 
sampling of the resulting pu 1ca ions emonstrates contri ut1ons to un ers an mg reac 1ve airway disease, 
influence of breast milk on immune development, SIV vaccine responses, antiviral drug therapy, 
tuberculosis vaccines, and mucosal integrity in SIV infection. 

• A particular highlight was artici ation in developing assays for both circulating and gut-resident Th17 cells
in SIV-infected macaques Excluded by Requester t al., 2012]. The work involved physical or flow cytometric
sorting of cells bearing can I a e sur ace markers; optimization of protocols for purification of functional
Th17 cells from gut tissue; and assessment of the potential of flow cytometric or immunohistologic staining
protocols for detecting cytokine transcription factors expressed in Th17 cells.

• Profiling immunologic differences between nursery-reared and dam-reared infants was also accomplished
(manuscript in press). This work is a result of the Core's focus on lifespan health issues and has led to a
new understanding of variable immune function in colony animals.

Training. From 2010 onward, the Core has trained 19 graduate students and 14 undergraduate students. The
Core also provided testing, consultation, materials, and/or training to over 60 institutions, including seven other 
NPRCs, three NIH/PHS agencies, 26 academic institutions, eight zoological parks, and 17 others private 
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entities. Two veterinary medicine residents performed their residency research projects with the Core as noted 
below. 

The Core also played an active role in conducting applied clinical research in nonhuman primate medical care. 
Veterinary medicine residents and veterinarians at the CNPRC have completed their residi,,.u......_......,......,, ..... .......,....,.....__...., 
animal medicine board qualifying projects in collaboration with the Core. Examples includ Excluded by RequeSter 
studies on idiopathic chronic diarrhea in colony animals and p · · ·cal veterinarians in e s u y o 
SPF and conventional colo

ny 
viral status and management Excluded by 013 Excluded by Requester 012;

!Excluded by Requester ! et al., 201 ◄;:clude
td by !2013]. Their proJeC s no on y fulfill�"""f'l'l�=ll'T"ffl'l'l'l'l"""'l"l'�arch

experience for the residents but also focused on a signi · anagement/medical care problems and 
supported clinical practice in this field. The addition of ��

1

i::t!�Y ill strengthen these efforts in the next 
funding period particularly for the SPF colonies. 

INNOVATION 
Unique Services and Research Opportunities for the Nonhuman Primate Research Community 
The Core has a history of developing and improving assays and to stay current with the latest advances in 
pathogen detection and immunology. Through collaborative partnerships with national and international 
investigators, the Core will continue to remain at the forefront of scientific discovery. Examples of innovation 
include: 
• Nonhuman primate colonies are exploring the expansion of the SPF definition to include additional agents.

As the colonies determine the agents to include, the Core will be at the forefront in developing assays to 
detect those agents.

• New and improved assay protocols will be needed as new infectious agents or serotypes are discovered.
For example, a review of published literature reveals the recent discoveries of several new simian 
betaretrovirus, STLV, and SFV types which could impact nonhuman primate colonies. As the current 
assays were formatted prior to these discoveries, it will be important to determine if they can detect these 
new agents or if new reagents and assays will need to be developed. The Core is in an excellent position 
to perform this testing and to develop new assays based on its extensive history and successes.

• The Core regularly reviews performance characteristics of all equipment and assays in relation to the latest
published literature and new developments. The Core continues to explore both in-laboratory and 
commercial liquid and solid matrix array platforms for potential diagnostic use in nonhuman primates. 
Refinement of the assays is continuously ongoing and the Core remains at the research frontier of these 
efforts.

• Many immunology laboratories have specialized in measurement of adaptive (i.e., inflammatory) immune
responses to vaccines and infectious diseases. In contrast, the Core has a longstanding expertise in other 
immune axes, most importantly: tolerogenic responses that can be seen in infant animals, counter
regulatory responses seen in chronic viral infections (e.g., IL-10 production, Eomes expression, and/or PD-
1 expression), Th2 responses seen in allergy or helminth infection, and the innate responses to infection 
manifested in antigen-presenting cells and innate lymphoid cells.

• The Immunology component of the Core has a unique developmental focus, as it is frequently consulted
regarding the immunologic implications of colony management practices, including feeding practices, 
antibiotic administration, and SPF status. These requests for consultation have resulted in an innovative 
emphasis on understanding the diversity of immune system ontogeny of particular importance with the 
CNPRC focus on lifespan health. Substantial resources have been dedicated through research 
collaborations and funded NIH grants to understand which immunologic parameters are most variable in 
nonhuman primate infants and which are most impacted by management practices. There is an 
accompanying newer effort to understand the aged immune system, especially those features reminiscent 
of the immune "exhaustion" seen in chronic viral infection.

• The Immunology component of the Core uses innovative analytic tools. Efforts to understand
developmental variability has required the novel application of sophisticated bioinformatics and statistical 
tools to immunologic data. For example, frequency information for over 150 different immune cell 
phenotypes in breast- and bottle-fed infants has been accumulated. Analysis of these data required 
application of statistical techniques more commonly used for analysis of "-omics" data, including principal 
component analysis, clustering of both experimental subjects and variables, and random forest techniques. 
Use of these analytic tools aids in understanding the totality of the influence of colony management 
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practices on the immune system. This innovative approach is the r. 
· · 

and the UC Davis Host Microbe Systems Biology Core, led by Excluded by Reque5ler

Infectious Diseases Research Unit. 

APPROACH 

een Core staff 
Core Scientist, 

The goals and activities of the Core are in direct alignment with the overall Specific Aims of the CNPRC 
through a focus on research, service, and training, which all result in improved colony health and better 
utilization of the nonhuman primate research resource across the lifespan. 

Specific Aim 1. Provide state-of-the-art research assays relevant to nonhuman primate models of 
human disease and nonhuman primate colony health. 
The Core must recognize important research trends and respond effectively, providing services and assays 
that allow continued success as the research environment changes. Newer-generation equipment and 
reagents need to be evaluated and adopted for various assays. There is the need to develop new PCR tests to 
detect new strains or new organisms discovered since current protocols were instituted. In addition, the 
increasing availability of recombinant and inactivated virus antigens provide improved targets for antibody 
detection against a growing number of nonhuman primate viruses. Similarly, ongoing advances in immunology 
require that new assays for newly identified cell types or immune functions be made available to investigators. 
New and improved assays and methods will lead to better characterization of the pathogen and immune profile 
of the macaque, making it a healthier, better pedigreed, better controlled research model and thus improving 
the nonhuman primate lifespan health resource. As part of Specific Aim 1, four goals are proposed. 

Goal 1. Development and Optimization of PCR and Antibody Detection Assays. Since PCR testing is 
dependent on the functionality of equipment, the Core will need to replace aging equipment to ensure: (1) 
optimal quality, (2) cost-effectiveness, and (3) sustained service support from manufacturers. Newer
generation equipment and reagents will need to be evaluated and adopted for routine PCR testing. A review of 
published literature and parallel studies using current protocols demonstrates the need to develop new PCR 
tests which will detect strains of SRV, STLV, and SFV discovered since current protocols were instituted. In 
addition, the increasing availability of recombinant and inactivated virus antigens provides improved targets for 
antibody detection against a growing number of nonhuman primate viruses. Specific projects under 
consideration include: 
• SRV PCR. The Core plans to further optimize SRV PCR testing by evaluating the BioRad and Roche

systems and 3 or 4 other mastermixes before the final combination of equipment, method variables, and
reagents can be determined and validated for improved efficiency at reduced cost per sample.

• STLV PCR. From parallel studies with other laboratories, it is known that the Core's STL V PCR assay
developed in 2004 is less sensitive than some of the newer assays. The goal is to re-optimize using newer
reagents and methodologies.

• SFV PCR. Since the assay was developed in 2005, a number of new isolates have been found, some of
which still need to be sequenced. The Core will need to determine if the current assay works or if new
primers and probes need to be designed to re-optimize the assay.

• Multiplex Viral Antibody Panel. The Core has successfully validated and incorporated recombinant and
viral lysate antigens for B Virus surrogate, SRV, STLV, SIV, and Measles into the standard assay. The
Core plans to also focus on a newly available inactivated B virus (not a surrogate), SV40, lymphocytic
choriomeningitis virus (LCMV), new RRV recombinant, and RhCMV. In addition, the Core will evaluate the
feasibility of meeting requests for additional parvoviruses, filoviruses, flavirus, and adenovirus assays.

• B Virus Confirmatory Test. The National B Virus laboratory recently made inactivated antigen available
for purchase. Up until now the Core has not had an assay that uses actual B Virus. This will be an
important tool to confirm screening results generated from testing with surrogate markers such as HVP2 or
HSV.

• TB Antibody Testing. Skin Testing and interferon gamma release assays like Primagam lack sensitivity
(especially in latent cases). Enhancements have been proposed to these cellular immune assays and also
an enhanced testing algorithm that includes humoral antibody assays to recombinant or synthetic peptides.
This work continues in collaboration with several investigators opportunistically as appropriate samples and
reagents become available.
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• Confirmatory RhCMV Test. Some research methods (indirect IFA, western blot) exist but none are
suitable for routine diagnostic use to confirm reactive RhCMV antibody screening results. RhCMV is one of
the SPF Level 2 agents and represents an unfulfilled need for immunological detection.

• Parechovirus Antibody Test. Some Luminex and IFA work has been done on these agents in a research
mode. Although the assays are not yet accurate or sufficiently robust for routine use, the data are
sufficiently promising to prompt further development for diagnostic use. If successful this may have direct
application to screening the CNPRC colony.

Goal 2. Development and Optimization of Flow Cytometry-based Immune Assays. Recent and ongoing 
projects in the Core include: 
• Definition of Surface Markers for Macaque Th17 Cells. Mucosal immunology is a traditional strength at

UC Davis and Th17 cells are prominent in the mucosal immune system. Investigators proposing either
expansion or depletion of Th17 cells need to know if the cells can be identified based on surface markers
alone, to allow sorting or depletion of live cells. The Core evaluated CCR4 and CCR6 expression on rhesus
macaque Th17 cells (identified by intracellular cytokine staining) and IL-17 expression within sorted CCR4+
and CCR6+ cells, in order to determine if these chemokine receptors were reliable markers of Th17 cells. It
was found that almost 100% of circulating macaque Th17 cells are CCR6+, leading to the proposal that
CCR6+ cells expanded in vitro could be used to augment Th17 cell populations.
Optimization of Intracellular Eomesodermin Staining. Eomes (eomesodermin) expression is up
regulated during chronic LCMV infection of mice and supports CD8+ T-cell exhaustion. There is
accordingly tremendous interest in knowing whether Eomes expression might also be associated with other
chronic viral infections, such as SIV infection. Therefore, the Core recently evaluated various
permeabilization techniques and antibodies in order to define conditions that are suitable for Eomes
staining in nonhuman primates.

• NK Cell Memory Phenotyping. Once considered purely short-lived, rapid responders, NK cells now
straddle the line between innate and adaptive immunity, possessing limited antigenic specificity, an 
extended lifespan, and mediating enhanced recall responses. The memory capabilities of NK cells have
been clearly shown in the setting of murine CMV infection but less clearly in humans. Nonetheless, the
activating CD94-NKG2C receptor appears to be important in human CMV (HCMV) recognition. Human NK
cells expressing NKG2C exist at a high frequency in HCMV-seropositive healthy subjects, as compared
with HCMV-seronegative individuals. A unique subset of NK cells that expresses NKG2C at high levels and
the maturation marker CD57 persists at an elevated frequency in HCMV-seropositive individuals and
increases after HCMV reactivation. The Core is planning to work closely with Core Scientist Peter Barry
(Infectious Diseases Unit) to determine if CD94 and/or CD57 are reasonable candidates for NK cell
memory markers in RhCMV-exposed macaques. If so, then RhCMV infection of macaques would be a
perfect NK cell memory model with relevance to humans.

• Quantitation of CCR4 Expression on T-cell Subsets. Sakaguchi and colleagues have shown that anti
CCR4 monoclonal antibody selectively de letes human effector-type FoxP3+co4+ regulatory T cells in
vitro, evoking antitumor immune response Excluded by Requester 013). If this were also true of macaques,
then depleting anti-CCR4 antibodies might prov1 e a rou e o epletion of Tregs in vivo and elucidation of
their role in pathogenesis of various disease states. The Core will therefore measure the density of CCR4
receptors on macaque Tregs and other T-cell subsets.

Goal 3. Alternative Sample Types for Diagnostic and Research Testing. Most of the Core's testing is 
performed on blood or tissue samples. Current publications have shown that with newer equipment and 
methods, other sample types requiring less invasive collection procedures can be used for diagnosis and 
research, sometimes with improved sensitivity and specificity. Some successful initial attempts were made at 
using alternative sample types (e.g., dried blood spots, saliva, urine, feces) for PCR, antibody, and antigen 
capture testing. The Core is also testing the limits of immunologic information that can be obtained from stool 
samples so that costly biopsies can be minimized. Further pursuit of this work could result in useful field 
assays and lower testing costs. This work is especially applicable internationally in resource-poor areas. 

Goal 4. Database Management I Information Technology (IT). Components of the Core current! use a 
custom LIS database with unique identifiers for each sample. The LIS is a web-based custom Proprietary Info

database, designed by the CNPRC IT team that allows, for example, tracking of animal information, sample 
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information, location, investigator/project information, tests requested, results reported, and billing for every 
sample received. In addition, cumulative reports that track totals for services and investigators can routinely be 
generated. This application needs to be further enhanced to include electronic test requesting. In addition, 
every sample and test has a unique identifier number which will need to be replaced or supplemented by a 
barcode. Further enhancements will be explored to improve the overall services, including linkage to electronic 
health records and user accessibility. 

Metrics. Our success in this aim is best measured by the number of samples tested and the number of 
scientific manuscripts published using Core data. These outcomes reflect the ability of Core personnel to 
recognize scientific developments that are important to colony management and/or clients, and to then 
implement effective response strategies. 

Alternative Strategies. As the Core begins to produce greater volumes of information, e.g., from cytokine 
bead arrays and/or immune profiling approaches, then greater provision of analysis expertise may be useful to 
our client investigators. Often the utility of data from these approaches is limited by the capacity for proper 
analysis that is available. Thus, providing more analysis work could result in more publications. 

Specific Aim 2. Provide exceptional expertise and services to researchers at the regional, national, and 
international levels. 
In addition to directly performing assays on submitted samples, the Core has a long-standing history of 
providing technical and intellectual support as well as sharing resources (e.g., test protocols, reagents, test and 
reference samples) with other laboratories. The Pathogen Detection component of the Core plays a crucial role 
in resolving individual problem cases and also better characterizing and managing conventional and SPF 
colonies as a whole; the large archive of sample serves as an important resource for developing new assays 
and offering services not otherwise available. The Core and related equipment are also available for use by 
others after the necessary training. To provide optimal services and meet the needs of the research 
community, the Core will continue to work in close synergy with the Infectious Diseases Research Unit and 
Respiratory Diseases Research Unit. As part of Specific Aim 2, four goals are proposed. 

Goal 1. Production of Reagents and Provision of Reference Samples. The Core will continue to provide 
the following opportunities to investigators: 
• The Pathogen Detection component of the Core provides protocols, test reagents, reference samples, and

proficiency testing to assist many laboratories at other institutions in performing their own diagnostic testing
and will continue to perform this function.

• The Core will continue a long history of providing infectious SIV stocks to investigators across the nation for
in vivo and in vitro experiments.

• The Immunology component of the Core will provide cell samples from various tissues for identification of
tissue-resident immune cells.

Goal 2. Training on Shared Use of Equipment and Instruments. The Core will continue to provide the 
following training and equipment use opportunities: 
• The Core has a variety of instruments for RNA/DNA and PCR-based assays, including real-time PCR

systems (see Equipment for a detailed list). Training and access to automated nucleic acid extraction,
ELISA, and multiplex microbead liquid array instruments (Luminex) will continue.

• The flow cytometers at the CNPRC are required for multiple immunologic investigations of all kinds,
whether carried out by Core personnel or by investigators analyzing their own samples. The Core is
currently equipped with a BD FACSCalibur (standard 4-color assays), a BD FACSAria (3 lasers, for
multicolor flow cytometric analysis and live cell sorting), and a BD Fortessa 5-laser flow cytometer (with a
UV laser providing the capability to perform CaFlux assays and Hoechst staining). Investigators interested
in using these instruments can choose to run their own assays or have their samples run by a trained
technician on a rechar e basis. Training in the use of the instruments is available from the Flow Cytometry
Service Manager Excluded by Cell sortin will onl be performed by the Flow Cytometry Service
Manager and trained technicians supervised b Excluded by he Immunology component of the Core will
perform the staining, acquisition, and analysis o s an ar panels or will develop new flow cytometric
assays to an investigator's specifications. To ensure continued availability and efficient use of the flow
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Excluded by 
cytometers, all users will be trained and certified b Requester before gaining access to the instruments.
In addition, users will be referred to the Flow Cytome ry ourse offered through UC Davis which provides a 
broad theoretical overview and introduction to advanced techniques, including cell sorting and signaling 
assays. Continued education will also be accomplished through quarterly invitation of speakers that are 
experts in flow cytometry for the joint Center for Comparative Medicine and CNPRC Seminar Series. 

Goal 3. Consultation Services. Samples from nonhuman primates are extraordinarily precious for both 
ethical and scientific reasons. The Core can aid investigators to make best use of these samples by providing 
input at all phases of an experiment. 
• In the design phase, the Core provides advice and information on reasonable sampling strategies;

consultation on assays achievable given limited sample amounts, particularly for tissue samples; cost
information for budgeting purposes; and historical or baseline data, when available, for use in power
calculations. For example, a Core Scientist recently requested advice on how best to evaluate immune
function in bisphenol A (BPA)-exposed macaques. Based on the suspected spectrum of immunologic
effects of BPA, as well as the chemical's known binding targets (including estrogen-related and aryl
hydrocarbon receptors), the Core recommended a minimal set of assays covering macrophage activation
in response to innate stimuli, T-cell polarization, and Th17 cell differentiation. The Core also provided
historical data on variability of these parameters in untreated animals, which were useful for power
calculations.

• In the execution phase, the Core can assist in sample processing and performance of assays to any extent
desired by the Principal Investigator (Pl); in some cases, the Core provides only processing and isolation of
immune cells while in others the Core is responsible for every step from processing to analysis. In 2012-
2013, for example, the Core participated in a large project comprising collection of more than 400 samples.
In this case, the Core performed only plasma collection, peripheral blood mononuclear cell (PBMC)
isolation, sample collection at necropsy, and lymphocyte isolation from lymph nodes and gut tissues. The
Pl chose to perform most immune assays in his laboratory.

• Finally, in the analysis phase, the Core provides both data access through a web-accessible portal and
expertise on correct interpretation of the assay results. For example, raw flow cytometry files are made
available via an enterprise Box account; FAGS file analysis and gating are performed by Core research

...-....w..i.u.....11.11.u.i.r...1.1.L.ii,i,1,1,1.i.&....i....i.J,JJJ,J file showing all gates for every sample; the pdf files are reviewed and approved by 
Excluded by Requester before any data are released. The resultant frequency data are then compiled into 

a es, w 1c are ma e available both as CSV files on the Box account and as Heroku Postgresql 
databases. These tables and a summary of results are then transmitted to the Pl. 

Goal 4. Increased Outreach. Outreach of Core service activities will be increased via electronic mail and 
website enhancements. The website has been upgraded using Proprietary in alignment with UC Davis' adoption . Info 
of this web content management system. 

Metrics. The success of the Core service mission is measured by the number of tests, reagents, and protocols 
provided to clients, and the number of people that received training or consultation. An indirect outcome is the 
number of grants submitted and awarded that result from our technical and intellectual support. 

Alternative Strategies. To date, our outreach to new investigators needing service has been primarily 
achieved through our website, regular postal and electronic mail updates (averaging quarterly), 24-hour 
telephone call back response, and presentations at symposia and workshops. The Core maintains a client list 
of over 300 (125 currently active) clients. One alternative strategy to increase services is to provide greater 
visibility by highlighting testing, consultation, and reference and banked samples on newer electronic platforms 
(e.g., mobile platforms, social media, CNPRC newsletter). Improved dissemination of information will bring 
more investigators to the Core. In addition, our existing outreach efforts can be intensified, e.g., through 
development of a new website and highlighting of Core laboratory services in NPRC Consortium working groups. 

Specific Aim 3. Mentor and train the next generation of translational nonhuman primate investigators. 
Core Leads and staff provide training and consultation to both internal and external students and investigators. 
They also actively and regularly participate in CNPRC activities and committees, the NPRC Consortium, and 
UC Davis campus committees and working groups to contribute their expertise in immunological and pathogen 
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detection testing and ensure that the highest quality standards of animal care and research are met. These 
activities will result in improved colony health and better utilization of the nonhuman primate research models 
of human diseases across the lifespan at the CNPRC, nationally, and internationally. The Core also provides 
consultation to the UC Davis Occupational Health and Safety Program in reviewing testing and treatment 
practices in any cases of human exposure to nonhuman primate infectious agents. Through Manager;clude<;J by

j Exol"ded by earticipation in the NPRCs Breeding Colony Manager's and the SPF Director's Consortiums, th4':�11!"
099119'prbv1a s ongoing expert guidance in the establishment, validation, implementation and qualit monitoring of 

appropriate laboratory testing assays and algorithms for mana ement of infectious disease Excluded by chairs
Excludtt'jeYyirus t�§tir,g §IJbgroup and COcChairs {with,..... . ................... ...... f the Wisconsin NPRC) th Re ueSler - roup.Reque5mese functions are carried out through educa 1ona ec ures and panel presentations, hands-on training,

protocols, control materials, proficiency testing, and data analysis. 

Metrics. The best metrics for this aim include: (1) numbers of students and investigators training on-site with 
Core staff, and (2) number of co-written grant applications. The latter metric is important because collaboration 
on grant applications involves teaching collaborators regarding available assays, their best use, and limitations. 

Alternative Strategies. Core personnel have provided instruction as invited presenters at various local, 
national, and international educational workshops, symposiums, and classes and will consider initiating 
courses or classes, e.g., in flow cytometry or in current markers of specific cell types to increase our 
contributions. 

Timeline. Core priorities are set and work undertaken only in response to requirements for colony 
management purposes and/or demonstrated demand from clients. For example, work on Goal 1 of Aim 1 was 
initiated in response to new scientific knowledge indicating a need for better assays to correctly manage the 
colony; work on Goals 2 and 3 was initiated in response to repeated requests from internal and external Core 
laboratory clients. In the latter cases, developmental reagent costs are normally shared with interested clients. 
Thus, commitments of staff time are made only in response to scientific needs and colony management 
priorities, and financial expenditures are correspondingly minimized. 
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PUBLICATIONS Ma 1 2010 to A ril 30 2014 
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0....-....---------.-..--,--� Hoboken) 296: 11 69-11 79, 2013. 
PMC Journal-in-
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Patho 8:e1003000. doi: 10.1371/'ournal. at.1003000 2012. PMCID: PMC3499566 
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PMC2919043 
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rhesus macaque Is limited by the size of the preexisting TH17 cell compartment. Sci Transl Med 4:136ra69, 
2012. PMCID: PMC3520607 
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is safe in immunosuppressed simian immunodeficiency virus-infected infant macaques. Clin Vaccine 
lmmunol. 19:1170-1181,2012. PMCID: PMC3416096 
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DG. Genetic characterization of specific pathogen-free rhesus macaque (Macaca mulatta) populations at 
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1
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Simian retroviruses: infection and disease--implications for immunotoxicology research in 

�W.l,l;;!;=--.--� lmmunotoxicol 7:93-101 2010. PMC Journal-in- ro ress 
Simultaneous detection of antibodies to

...__.....,. _______________ ..,,_. _________ __,,__,viral protein based multiplex microbead 
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in a ues. accine : 3124-3137 2011. PMCID: PMC3078946. 

Excluded by Requester Effects of simian betaretrovirus serotype 1 (SRV1) infection on 
t e I erentIatIon o ematopoIetIc progenitor cells (CD34+) derived from bone marrow of rhesus 
maca ues Macaca mulatta. Com Med 62:61-68 2012. PMCID: PMC3276394. 
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lower infant mortality rate in rhesus macaque (Macaca mulatta) colonies at the California National Primate 
. .

u.i...."""""!..i....-.....,.,.---lcompared to subcutaneous tenofovir, oral tenofovir disoproxyl fumarate administration
preferentially concentrates the drug into gut-associated lymphoid cells in simian immunodeficiency virus
infected maca ues. Antimicrob A ents Chemother 56:4980-4984 2012. PMCID 3421865. 

challenge wit 

Excluded by Requester 

vaccine aga1ns pro ec s a su se o macaques upon in ravagina 
imian mmunodeficiency Virus SIVmac251. J Viral 88:2011-2024, 2014. PMCID: 

_____________________________ _, 
rolonged tenofovir treatment 

of macaques infected with K65R reverse transcriptase mutants of SIV results in the development of 
antiviral immune responses that control virus replication after drug withdrawal. Retrovirology 9:57, 2012. 

Excluded by Requester Longitudinal patterns of viremia and oral shedding of rhesus 
-----------.----..-----...-------,,-1 

r a inovirus an retropentonea I romatos1s herpesviruses in age-structured captive breeding populations 
of rhesus Maca ues Macaca mulatta. Com Med 61 :60-70, 2011. PMCID: PMC3060420 

Excluded by Requester onstitutive release of IFNgamma and IL2 from peripheral 
bood mononuclear cells of rhesus macaques (Macaca mulatta) infected with Simian T-Lymphotropic Virus 
T 1. M - 14 2 1 . PM rn I-in- r r 

e comp ete genome an genetic c aractenst1cs o - 1so ate rom cynomo gus
monkeys (Macaca fascicularis). Virology 405:390-396, 2010. PMCID: PMC2941434 
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CORE SERVICES: IMMUNOLOGY AND PATHOGEN DETECTION RESOURCES CORE 

VERTEBRATE ANIMALS 

The California National Primate Research Center (CNPRC) vivarium is a component of the UC Davis 
Association for Assessment and Accreditation of Laboratory Animal Care International (AAALAC)-accredited 
program. The most recent AAALAC review of the UC Davis Animal Care Program resulted in Full 
Accreditation with no recommendations for improvements, attesting to the high quality standards at UC Davis 
and the CNPRC. At UC Davis, a single Institutional Animal Care and Use Committee (IACUC) oversees all 
animal use in research and teaching in order to ensure that the highest ethical and animal welfare standards 
are met. UC Davis animal facilities are routinely inspected by the UC Davis Attending Veterinarian, Excluded by 

Excluded by and the IACUC. 
Requester 

Requester 

1. Description of the Proposed Use of the Animals. The CNPRC maintains approximate�....,,,,..�.....,..&..1.1.."1 
for investigators locally, regionally, and nationally. The current CNPRC vivarium consists o Specific Animal

.................................................... ce. The outdoor animal housing area includes Specific Animal field corral Specific 

Th d 
. 

d 
. .

1 

· 

b 
Animal L 

e out oor space Is use pnman y to sup -term ree
IU4..:ll,,LI.II.L.----....-I 

r esus pro uctIon colony provides research subjects (males and females) that span the entire lifespan 
ranging from newborns to juveniles, prime reproductive age adults, to geriatric stages of life. Approximately 
1,700 of the 5,000 rhesus monkeys at the CNPRC are housed indoors. Animal rooms are maintained 
within the recommended guidelines established by the current edition of the Guide for the Care and Use of 
Laboratory Animals and the Animal Welfare Act. The CNPRC maintains two SPF rhesus colonies totaling 
1,730 animals. SPF Level 1 rhesus monkeys are free of Cercopithecine herpesvirus-1 (Herpes B-virus), 
SRV, SIV, and STLV. The SPF Level 1 colony of ~1,500 animals range in age from newborns to mature 
adults. These animals are housed in designated field corrals, corn cribs, and indoor animal rooms. SPF 
Level 2 includes pure Indian origin rhesus that are free of seven persistent viruses including the four Level 
1 viruses plus simian foamy virus, rhesus rhadinovirus, and rhesus cytomegalovirus. The CNPRC also 
supports 12 long-tailed macaques for long-term projects funded by other sources. All are housed indoors 
and according to the CNPRC Primate Well-Being Plan comparable to rhesus monkeys. A small colony of 
titi monkeys ( ~86) are socially housed generally in family groups. 

CNPRC policies provide maximum occupational health and safety including mandatory guidelines for 
safely working with nonhuman primates and their fluids, cells, and tissues. Included are the following 
requirements when entering animal areas: uniforms, scrubs, or buttoned laboratory coats; designated work 
shoes or shoe covers; a facemask; full coverage eye goggles or face shields; and gloves. All work 
conducted in the laboratories are under the required BSL2+ conditions and according to the CNPRC 
employee handbook, standard operating procedures (SOPs) for the colony and for defined procedures and 
in the Pl Biological Use Authorization (BUA), and related facility and laboratory training documents required 
for employment. 

2. Justification of Animal Use, Species Choice, and Numbers. The CNPRC provides the optimal
environment in which to conduct studies with monkeys because of the unique facilities and expertise of the
personnel. The use of nonhuman primates is crucial for the study of human health and disease. Nonhuman
primates provide important translational and preclinical models because of reproductive, developmental,
physiologic, and immunologic similarities. The major colony at the CNPRC consists of rhesus macaques as
the species most frequently used in biomedical research and requested by the majority of investigators.
The colony is housed under three different conditions: indoor housing, outdoor group housing in corn cribs,
and half-acre outdoor field corrals. Animal numbers selected for projects are typically determined by a
power analysis as described in individual IACUC-approved protocols.

3. Veterinary Care. The CNPRC vivarium is under the direction of the Associate Director for Primate
Services (Chief Veterinarian) Excluded by Requester Veterinary support is provided by Veterinarians and
Animal Health Technicians s see nma e Medicine Services). Staff clinicians provide routine
surveillance of overall colony health and management practices as part of routine physical examinations.
Animals in the outdoor animal colony are weighed, tuberculin tested, immunized for measles and tetanus
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as needed, serum banked as required, and examined routinely by a veterinarian twice annually. Animals 
housed outdoors are brought indoors to the hospital for treatment until resolution of the clinical problem 
and then returned to the social group as quickly as possible to maintain social stability. The hospital has an 
approximate average daily census of 100 animals (maximum 200). Animals in the indoor colony are 
weighed bi-monthly, tuberculin tested twice annually, vaccinated for measles as needed, serum banked as 
required, and examined by a Veterinarian generally before assignment to research projects and/or during 
annual evaluations. Indoor-housed animals on morning health report are assessed by a clinician and 
typically treated in their home cages as needed. Approximately 160 animals are on health report daily with 
a daily average of 45 animals requiring follow-up care. In addition to clinical care, the veterinary staff 
members also perform research and veterinary care surgeries (~300 major surgical procedures annually). 
Clinical veterinary staff members also conduct colony-based projects on new anesthetic agents, improved 
vaccines for animal health, and new surgical techniques. Surveillance for tuberculosis is essential for the 
continued health status of the CNPRC colonies. 

4. Provisions to Minimize Discomfort, Pain, and Injury. Discomfort is minimized with appropriate sedation,
analgesics, and handling techniques. All possible anesthetics and analgesics are included and
administered under the direction of a CNPRC veterinarian. Animals are sedated with ketamine
hydrochloride (5-30 mg/kg intramuscular [IM]), telazol (5-8 mg/kg IM), or ketamine with dexmedetomidine
(0.015-0.075 mg/kg IM; with reversal atipamezole at a comparable dose) routinely to minimize discomfort
during experimental procedures. For surgical procedures, animals are intubated and maintained under
isoflurane (to effect), with post-operative monitoring for 2-3 days and administration of oxymorphone (0.15
mg/kg) or buprenorphine (0.01-0.03 mg/kg) for 3 days per veterinary discretion. Animals are monitored by
the veterinary staff for alertness and activity post-anesthesia, including daily assessment for appetite,
hydration, and stool quality. Sutures and condition (e.g., appetite, hydration) are assessed daily for 7 days
post-operatively, discomfort is assessed and scored 3 days post-operatively. Antibiotics and other related
pharmacologic agents are administered under the supervision of a CNPRC veterinarian according to the
CNPRC formulary. The CNPRC maintains a full veterinary staff (Senior Veterinarians, Veterinary
Residents, Animal Health Technicians, Veterinary Pathologists, Pathology Technicians) (see all sections of
Primate Services). Veterinarians are on call 24 hours a day, seven days a week. The CNPRC maintains an 
animal hospital, surgery and radiology suites, infectious and noninfectious nonhuman primate nurseries, an 
infectious isolation unit, and anatomic and clinical pathology services. UC Davis complies with NIH policy
on animal welfare, the Animal Welfare Act, and all other applicable federal, state, and local laws.

5. Methods of Euthanasia. Animals are euthanized by an overdose of pentobarbital (�120 mg/kg
intravenously) consistent with the recommendations of the American Veterinary Medical Association
(AVMA) Guidelines on Euthanasia. All methods include well-established CNPRC SOPs as noted above,
which are approved by the UC Davis IACUC.
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CORE SERVICES: IMMUNOLOGY AND PATHOGEN DETECTION RESOURCES CORE 

RESOURCE SHARING PLAN 

A detailed Resource Sharing Plan is included in the Overall component of this application. 
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APPLICATION FOR FEDERAL ASSISTANCE 

SF 424 (R&R) 

5. APPLICANT INFORMATION

Legal Name*: 

Department: 

Division: 

Street1 *: 
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City•: 
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Province: 

Country*: 

ZIP/ Postal Code*: 

Regents of the University of California 

Sponsored Programs 

Office of Research 

1850 Research Park Drive 

Suite 300 

Davis 

CA: California 

USA: UNITED ST A TES 

956186153 

Person to be contacted on matters involving this application 

Prefix: First Name•: Middle Name: 

Ms. Alyssa 
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Street1 •: 

Street2: 

City*: 

County: 

State•: 

Province: 

Country*: 

ZIP/ Postal Code*: 

Contracts and Grants Analyst 

1850 Research Park Drive 

Suite 300 

Davis 

CA: California 

USA: UNITED STATES 

956186[53 

Phone Number*: 530-754-7827 Fax Number: 530-754-7879 

7. TYPE OF APPLICANT*

Other (Specify): 

0MB Number: 4040-0001 

Expiration Date: 06/30/2016 

Organizational DUNS*: 04 71200840000 

Last Name*: Suffix: 

Bunn 

Email: aabunn@ucdavis.edu 

H: Public/State Controlled Institution of Higher Education 

Small Business Organization Type 0 Women Owned 0 Socially and Economically Disadvantaged 

11. DESCRIPTIVE TITLE OF APPLICANT'S PROJECT*
Inhalation Exposure Core

12. PROPOSED PROJECT

Start Date·

05/01/2015

Tracking Number: GRANT117037 42 

Ending Date• 

04/30/2020 

Funding Opportunity Number: PAR-14-226 . Received Date: 07/15/2014 
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Project/Performance Site Location(s) 

Project/Performance Site Primary Location 
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Duns Number: 

Street1 •: 

Street2: 

City*: 

County: 

State*: 

Province: 

Country*: 

Zip / Postal Code*: 

University of California Davis 

0471200840000 

One Shields Ave 

Davis 

CA: California 

USA: UNITED STATES 

956165270 

Project/Performance Site Congressional District*: 

File Name 

Additional Location(s) 

Tracking Number: GRANT117037 42 

0 I am submitting an application as an individual, and not on behalf of 

a company, state, local or tribal government, academia, or other type of 

organization. 

CA-003 
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RESEARCH & RELATED Other Project Information 

1. Are Human Subjects Involved?* o Yes e No 

1.a. If YES to Human Subjects 

Is the Project Exempt from Federal regulations? 0 Yes 0 No 

If YES, check appropriate exemption number: - 1 - 2 - 3 _4 - 5 - 6

If NO, is the IRB review Pending? o Yes 0 No 

IRB Approval Date: 

Human Subject Assurance Number 

2. Are Vertebrate Animals Used?* • Yes 0 No 

2.a. If YES to Vertebrate Animals 

Is the IACUC review Pending? O Yes 0 No 

IACUC Approval Date: 

Animal Welfare Assurance Number 

3. Is proprietary/privileged information included in the application?* • Yes 0 No 

4.a. Does this project have an actual or potential impact - positive or negative - on the environment?* 0 Yes 

4.b. If yes, please explain:

4.c. If this project has an actual or potential impact on the environment, has an exemption been authorized or an O Yes

environmental assessment (EA) or environmental impact statement (EIS} been performed? 

4.d. If yes, please explain:

5. Is the research performance site designated, or eligible to be designated, as a historic place?* O Yes 

5.a. If yes, please explain:

6. Does this project involve activities outside the United States or partnership with international o Yes

collaborators?*

6.a. If yes, identify countries:

6.b. Optional Explanation:

Filename 

7. Project Summary/Abstract* IEC_Absn·act.pdf 

8. Project Narrative*

9. Bibliography & References Cited IEC_BibliographyReferencesCited.pdf

10.Facilities & Other Resources IEC_FacilitiesOtherResources.pdf 

11.Equipment IEC_Equipment.pdf 
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CORE SERVICES: INHALATION EXPOSURE CORE 

ABSTRACT 

The primary mission of the Inhalation Exposure Core is to serve as a state-of-the-art facility and educational 
resource for the design, completion, analysis, and interpretation of studies involving health effects of airborne 
materials. The Inhalation Exposure Core provides short- and long-term generation, delivery, and analysis of 
precisely controlled atmospheres to investigate human health effects of environmental challenges using both in

vitro and in vivo laboratory animal models. In coordination with Primate Medicine Services, the Inhalation 
Exposure Core also provides pulmonary function testing and bronchoscopy as outcome measures for health 
effects as a result of exposures in nonhuman primates. With an emphasis on pulmonary toxicology and animal 
models of chronic respiratory disease, Inhalation Exposure Core scientists and staff provide critical intellectual 
expertise and technical support for investigators to conduct research projects that require evaluation of 
biological responses to atmospheric exposures. The Inhalation Exposure Core provides consultation for the 
Human Exposure Facilities housed in the UC Davis Human Performance Laboratory, and works directly with 
investigators in the UC Davis Air Quality Research Center. By partnerships across campus, the Inhalation 
Exposure Core contributes to broad programs in pulmonary medicine involving the UC Davis Schools of 
Medicine and Veterinary Medicine and Colleges of Biological Sciences and Engineering. The scope of these 
programs on the UC Davis campus is to examine the health risks associated with exposure to outdoor and 
indoor airborne irritants, allergens, and toxins by conducting comparative studies across multiple animal 
species. Embedded in this rich environment, the Inhalation Exposure Core is ideally placed to support research 
in acute and chronic human disease by guiding experimental design, developing methodology, executing 
studies, providing data analysis, and interpretation. The Inhalation Exposure Core is the only such Core facility 
for inhalation exposure housed within a National Primate Research Center. Through the unique infrastructure, 
capabilities, and expertise offered by the Inhalation Exposure Core, the California National Primate Research 
Center (CNPRC) provides an innovative resource to local, regional, and national investigators conducting 
studies in pulmonary toxicology and animal models of respiratory disease. 
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CORE SERVICES: INHALATION EXPOSURE CORE 

FACILITIES AND OTHER RESOURCES 

Laboratories: 
Proprietary Info

Proprietary Info 

Proprietary Info The Core has the capability to generate a broad range of test atmospheres. The Core 
e 1vers a mosp eres y multi le modalities (see Equipment). The Core pulmonary function testing laboratory 

is a unique state-of-the-art Proprietary acility with equipment to evaluate multiple lung function end-points in 
infant, juvenile, and adult n mates. 

E F Tf xposure ac111es 
Chamber or Svstem Tvoe 

Proprietary Info 

Cigarette smoke room 
Clean air room with CBR (chemical, 
bacterioloqical and radioloqical) air filtration 
Modular clean air building with CBR (chemical, 
bacterioloqical and radioloqical) air filtration 
Concurrent flow spirometry aerosol inhalation 
system 

Oxygen and ozone inhalation system 

Inhaled steroid delivery system 

PennCentury™ MicroSprayer"" 

In vitro exposure system 

Isolated-perfused lung exposure system 

TSE Cigarette Smoke Generator 

Face Mask Aerosol Delivery System 

Number 
8 
4 
2 
2 

3 

1 
2 

1 

1 

1 

6 

1 

1 

1 

1 

1 

Exposure Capability 
Aerosols and qases, lonq-term 
Aerosols and qases, lonq-term 
Aerosols and qases, lonq-term 
Indirect calorimetry metabolic rate measurement of a 
monkey for 24 h 
Aerosols and gases, small animals or single monkey for 
short-term 
House nonhuman primates 
House nonhuman primates in clean air 

House nonhuman primates in clean air 

High efficiency aerosol delivery by inhalation to a 
monkey with simultaneous measurement of respiratory 
volumes and rates for estimation of dose 
Adjustable oxygen percentage with or without ozone 
delivered to a monkey via nasal cannula and tracheal 
tube 
Deliver steroid or other aerosols by mask to awake 
infant monkeys for 5 to 10 minute dosinq periods 
Administer liquid spray with droplet size of 16 to 22 µm 
directly into the lunq throuqh a bronchoscope 
Expose cell culture or explant preparations 
simultaneously to as many as three levels of ozone or 
nitroqen dioxide 
In vitro exposure of isolated and perfused lungs to 
ozone and other qases 
Automatically smokes cigarettes to produce smoke for 
inhalation exposure purposes 
System for delivery of aerosols of diagnostic or 
treatment compounds in sedated, spontaneously 
breathinq monkeys 

Clinical: Clinical care and related procedures in the CNPRC are conducted in the hospital area containing pre
and post-surgery suites, outpatient, hospital and isolation wards, surgery, and pathology suites. The Clinical 
Pathology Laboratory includes services for hematology, clinical chemistry, bacteriology, parasitology, and 
serology. See Primate Services sections for more details. 

Animal: The vivarium, which is part of the UC Davis AAALAC-accredited program, includes indoor animal 
space including animal rooms, hospitals, surgery suites, nurseries, radioactive monitoring housing areas, and 
infectious animal housing. The outdoor animal housing area includes half-acre field corrals and corn-cribs as 
described in other sections of the application. Primate Services is centralized and provides animal care, colony 
management, research support, training, occupational safety, and a staff of expert animal handlers. The 
Clinical Pathology Laboratory provides diagnostic support services as noted. The veterinary staff includes on
site veterinarians for clinical care (24/7), veterinary pathologists, and animal health technicians, all described in 
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other sections of the application. See Primate Services sections for more details. 
The chambers and caging were designed in accordance with AAALAC standards. While undergoing exposure, 
monkeys are housed in stainless steel, open mesh cages. Prior to exposure, animals are given an appropriate 
period to become acclimated to the chamber environment. Automatic watering systems are used, and the 
exposure chambers are equipped with spray rings to facilitate daily cleaning. Chamber loading is normally held 
to an animal volume of less than 1 % of the chamber volume. A single level array of cages is used. The 
chambers are well ventilated with clean air, and daily cleaning. Young monkeys can be housed in small, 
socialized groups. For long periods in the chambers, adult monkeys are housed in specially designed pair 
cages for enrichment. These have a removable panel between two cages. Identical chambers in the same 
room are used for the exposed groups and for the filtered air control groups. 

Computer: Colony demographics, breeding management, and health and pathology are all computerized, and 
Information Technology Services provides desktop support and other related services (see other sections of 
the application). All aspects of the inhalation facility are computer linked and controlled by a central computer 
using LabView software. Each of the five pulmonary function data acquisition stations has a dedicated 
computer. Another computer is available for analysis of pulmonary function data. 

Office: Four offices (total 577 sq. ft.} house the Core Manager and technical personnel, including the 
Pulmonary Function Testing technical personnel. 

Other: The Primate Center provides the optimal environment for studies with nonhuman primates based on 
the facilities, support services, and extensive expertise available as described in this application. The facility is 
also equipped with a shop for instrument repair/fabrication and animal holding rooms for housings animals on 
ongoing studies. All laboratories are regularly inspected by UC Davis, Yolo County, and California agencies to 
assure compliance with regulations regarding the use of biohazardous agents and infectious, chemical, and 
radioactive waste. 
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CORE SERVICES: INHALATION EXPOSURE CORE 

EQUIPMENT 

Major G aseous Pollutant Monitoring Eauipment 

EQuipment Function 

9 Teledyne-AP! ultraviolet ozone analyzers Continuous analyzers 
2 Dasibi ultraviolet ozone monitors Continuous analyzers 
Dasibi oxides of nitroqen analyzer Continuous analyzer 
Teledyne-AP! dynamic dilution calibrator Manual or automatic calibration of ozone, oxides of nitrogen, carbon 

monoxide and sulfur analyzers; absolute ozone photometer; gas 
phase titration of ozone and nitric oxide 

Dasibi programmable multi-gas calibrator Manual or automatic calibration of ozone, oxides of nitrogen, carbon 
monoxide and sulfur analyzers; absolute ozone photometer; gas 
phase titration of ozone and nitric oxide 

4 Meloy sulfur analyzers Continuous analyzers for sulfur dioxide and other sulfur compounds 
2 Teledyne-AP! carbon monoxide analyzer Continuous analyzer 
MiniRAE volatile organic compound (VOC) Continuous analyzer (from AQRC, UCO College of Engineering) 
detector 
10 Proportional controller systems Extremely precise (<1 %) feedback control of chamber ozone 

concentration 
4 Multiple chamber gas samplers Sequentially samples up to four chambers with a single monitor 
Dell Optiplex 960 computer with LabView Logs exposure concentrations, temperatures and other parameters 
software and National Instruments hardware for exposure data reports or emergency alarm notification 
data acquisition system 

A /Ch aracter1zat1on eroso E :qwpment 
Method Comments 

Total filter Mass determination of all particle sizes in conjunction with chemical or 
gravimetric analyses; a variety of fiber and membrane filters are used depending 
on the analysis. A microbalance with filter weighing chamber can be used. 
Filters can be examined by microscopy. 

Inertial impaction 7-stage, Mercer-type single jet cascade impactors with an after filter; effective
cut-off aerodynamic diameter (EGAD) of final stage is 0.3 µm. For aerodynamic
size determination, used in conjunction with chemical analyses; Sierra ambient
cascade impactor for gravimetric or chemical determinations; Berkeley Controls
quartz crystal microbalance cascade impactor for automated measurement of
aerodynamic size.

Ion chromatograph Dionex unit for the chemical separation and determination of anionic and 
cationic constituents of aerosol samples 

Photometer TSI DustTrak™ light scattering aerosol monitors; continuous monitor of particle 
concentrations from 0.001 to 100 mg/m3 

Scanning Mobility TSI system for continuous measurement of particle size distributions from 0.004 
Particle Sizer (SMPS) to 0.9 µm and number concentration (from AQRC, UCO Colleqe of Enqineerinq) 
Optical particle counter Climet single particle light-scattering counter for number concentration and 

optical equivalent size distribution; continuous monitor for particles 0.4 µm to 
greater than 3.0 µm. Sizes in five ranges, but also can be used with pulse 
height analyzer for greater resolution. 

Mass monitor Kanomax (TSI) unit combines a piezobalance and an electrostatic precipitator 
for rapid determination of mass concentrations. 

Electrostatic precipitator Collects particles for geometric size distribution analysis in conjunction with 
transmission or scanninq electron microscoov 

Condensation particle TSI units used to continuously monitor number concentration of particles too 
counter (CPC) small to detect with an optical particle counter. 
Diffusion battery Used with CPC to measure size distribution of particles from 0.004 to 0.5 um 
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p I u monary unction :qu,pment F, E 

Eauipment Function 

Small whole body plethysmograph Determine static lung mechanics 
with semi-automated software data in sedated, spontaneously 
collection system (Buxco) breathing infant monkeys 

Large whole body plethysmograph Determine static lung mechanics 
with semi-automated software data in sedated, spontaneously 
collection system (Buxco) breathing juvenile and adult 

monkeys 
Small head-out transfer impedance Determine respiratory transfer 
plethysmograph with semi- impedance in sedated, 
automated software data collection spontaneously breathing infant 
system (Pulmetrics) monkeys 
Large head-out transfer impedance Determine respiratory transfer 
plethysmograph with Pulmetrics impedance in sedated, 

spontaneously breathing juvenile 
and adult monkeys 

Physiology platform for Measure and collect cardio-
measurement of cardio-pulmonary pulmonary data during aerosol 
parameters (PoNeMah) challenges or treatments 

Positive-pressure ventilators (2) Positive pressure mechanical 
(Bird) ventilators 
16-channel bio-telemetry system Collect and process 
(Data Sciences Int.) physiological data from 

implantable sensors in free 
roaming monkeys. Remote 
sensing of breathing pattern and 
mechanics 

4 gas infrared analyzer Analyze inspired and expired 
breath samples from rebreathing 
apparatus 

Rapid Thoracolumbar Compression Mechanics in sedated, monkeys 
Testing 

Equipment 

Specific Measures 

Standard lung 
volumes/capacities and flows, 
quasi-static lung compliance, 
and functional residual capacity 
Standard lung 
volumes/capacities and flows, 
quasi-static lung compliance, 
and functional residual capacity 
Respiratory transfer impedance: 
central airway resistance, tissue 
resistance, and tissue 
compliance 
Respiratory transfer impedance: 
central airway resistance, tissue 
resistance, and tissue 
compliance 
Breathing frequency, tidal 
volume, ventilatory rate, 
pulmonary flow resistance, and 
dynamic compliance, blood 
pressure, heart rate, 
esophageal pressure 
Ventilator 

EKG, EMG, blood pressure, 
pleural pressure, core body 
temperature 

Lung diffusing capacity, cardiac 
output and pulmonary capillary 
volume 
Forced expiratory flow 
parameters.lung compliance 
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0MB Number: 4040·0001 

Expiration Date: 06/3012016 

RESEARCH & RELATED Senior/Key Person Profile (Expanded) 

I 
Excluded by Requester 

Tracking Number: GRANT117037 42 

PROFILE• Project Director/Principal Investigator I 
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I 
Excluded by Requester 

Tracking Number: GRANT117037 42 

PROFILE - Senior/Key Person I 
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Co n tact PD/Pl: Lewin, Harris, A Core- Servi ces-004 (462 ) 0MB Number: 4040-0001 

Expiration Date: 06/30/20t 6 

RESEARCH & RELATED BUDGET - SECTION A & B, BUDGET PERIOD 1 

ORGANIZATIONAL DUNS*: 0471200840000 

Budget Type*: • Project O Subaward/Consortium
Enter name of Organization: Regent s of the University of California 

Start Date*: 05-01-2015 End Date*: 04-30-2016 Budget Period: 1 

A. Senior/Key Person

Prefix First Name• Middle Last Name* Suffix Project Role* Base Calendar Academic Summer Requested Fringe Funds Requested($)* 

Name Salary ($) Months Months Months Salary ($)* Benefits ($)* 

.� ••••••••••••• 1 ... tl-c

l

-

u

-

de

_

d

_

b

_

y

_

R

_

e

_
q

_

u

_

es

-

te

_r ________ __,I J�iUi[::r:: ��:�:� .r

fFORT 

1:: ..•......• : .. :..... ':::::: ::�:::; :::;:;:; 
Total Funds Requested for all Senior Key Persons in the attached file 

.__ ____ _. 

Additional Senior Key Persons: 

B. Other Personnel

Number of Project Role*

Personnel*

Post Doctoral Associates 

File Name: Total Senior/Key Person 29,808.00 

Calendar Months Academic Months Summer Months Requested Salary ($)* Fringe Benefits* Funds Requested ($)* 

......................................................................... , ............................. ....... , ..................... , ........ ............ , ......................... ...................................... .................................................. .............................................. ................................................. . 

Graduate Student s

.............................. U..n.��.�w��.�.�t .e. .. �t.��.e.�.t� ......................... ...................................... ...................................... ...................................... .................................................. .............................................. ................................................. .
Secretarial/Cleric;:;;a,..1...,.....,....,.,......,,..----,,-----. ----.... ...................................... ...................................... .................................................. .............................................. ................................................. . 

1 
...... ...

. Attffiate·Scieni°fstExcluded by Requester .. EFFORT 
......................................... 

1 ........... <:;�.r�.�.��.�.�El.tExcluded by Requ ester
Core Technical Suppor1jExcluded by2 

!Excluded by Requester I 
4 Total Number Other Personnel

RESEARCH & RELAT ED Budge t {A-B} (Funds Re
q

u ested) 

Tr ackin g Number: GRANT117037 42 

8,876.00 2,969.00 11,845.00 
.... .............. ........................ . ...............••...................• . . . ........ ....... . . ................. ............. .................................... .......... .................................................. 

34,230.00 18,108.00 52,338.00 
.... ......... ..................... ........ . . . ................................... . . . . . .. .. . . . . . .. . . . . . .  . .. . . . . . .. . . . . . . .. . . . . . . . .. . . . .............. . . . . . . ....... ...... . ......................... . 

39,588.00 20,942.00 60,530.00 

Total Other Personnel 

Total Salary, Wages and Fringe Benefits (A+B) 
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RESEARCH & RELATED BUDGET - SECTION C, D, & E, BUDGET PERIOD 1 

ORGANIZATIONAL DUNS*: 0471200840000 

Budget Type*: • Project O Subaward/Consortium 

Enter name of Organization: Regents of the University of California 

Start Date*: 05-01-2015 End Date*: 04-30-2016 Budget Period: 1 

C. Equipment Description

List items and dollar amount for each item exceeding $5,000 

Equipment Item Funds Requested($)* 

Total funds requested for all equipment listed in the attached file 0.00 

Additional Equipment: 

D. Travel

File Name: 

Total Equipment 0.00 

1. Domestic Travel Costs ( Incl. Canada, Mexico, and U.S. Possessions)

Funds Requested ($)* 

3,000.00 

0.00 2. Foreign Travel Costs

E. Participant/Trainee Support Costs

1. Tuition/Fees/Health Insurance

2. Stipends

3. Travel

4. Subsistence

5. Other:

O Number of Participants/Trainees 

RESEARCH & RELATED Budget {C-E} (Funds Requested) 

Tracking Number: GRANT11703742 

Total Travel Cost 

Total Participant Trainee Support Costs 

Page 1102 

3,000.00 

Funds Requested ($)* 

0.00 

0.00 

0.00 

0.00 

0.00 
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RESEARCH & RELATED BUDGET- SECTIONS F-K, BUDGET PERIOD 1 

ORGANIZATIONAL DUNS*: 0471200840000 

Budget Type*: • Project O Subaward/Consortium 

Enter name of Organization: Regents of the University of California 

Start Date*: 05-01-2015 End Date*: 04-30-2016 Budget Period: 1 

F. Other Direct Costs Funds Requested($)* 

1. Materials and Supplies 17,500.00 

2. Publication Costs 1,000.00 

3. Consultant Services 0.00 

4. ADP/Computer Services 0.00 

5. Subawards/Consortium/Contractual Costs 0.00 

6. Equipment or Facility Rental/User Fees 0.00 

7. Alterations and Renovations 0.00 

Total Other Direct Costs 18,500.00 

G. Direct Costs Funds Requested ($)* 

H. Indirect Costs

Indirect Cost Type 

1. MTDC Primate Center Rate

Cognizant Federal Agency 

(Agency Name, POC Name, and POC Phone Number) 

I. Total Direct and Indirect Costs

Total Direct Costs (A thru F) 176,021.00 

Indirect Cost Rate (%) Indirect Cost Base ($) Funds Requested ($)* 

22. 7 176,021.00 39,957.00 
----------< 

Total Indirect Costs 39,957.00 

DHHS, ERNEST WILLARD, (415) 437-7820 

Total Direct and Indirect Institutional Costs (G + H) 

Funds Requested ($)* 

215,978.00 

Funds Requested ($)"I 

0.00 

K. Budget Justification* File Name: IEC_BudgetJustification.pdf 

(Only attach one file.) 

RESEARCH & RELATED Budget {F-K} (Funds Requested) 

Tracking Number: GRANT11703742 
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Contact PD/Pl: Lewin, Harris, A Core-Services-004 (462) 0MB Number: 4040-0001 

Expiration Date: 06/30/20t 6 

RESEARCH & RELATED BUDGET - SECTION A & B, BUDGET PERIOD 2 

ORGANIZATIONAL DUNS*: 0471200840000 

Budget Type*: • Project O Subaward/Consorti um
Enter name of Organization: Regents of the University of Californi a 

Start Date*: 05-01-2016 End Date*: 04-30-2017 Budget Period: 2 

A. Senior/Key Person

Prefix First Name• Middle Last Name* Suffix Project Role* Base Calendar Academic Summer Requested Fringe Funds Requested ($)* 

.. �.· .
.......

. I
Excluded by Requeste�

ame 

1· 

..............
. 
�.�:�.§��.���• .... �:!:�:t �.�T . . . . M:•�•• ..

.
. 

S

���;•� 
. . .•••����:

)

�0·······························'"
:
'69

.
00 

.�: .............. -------------------· ............... �.°.r.e. .. ?..?.\�.n,ti�.t .... ...._ _____ l:LJ::.� ... O. . ........... A.O. ........ .... ?.:.o!.?.:�.O. .............. �.:.�.?.?·o.o. .. ........ ................... ! .. ?.:�.!..�.:�.O. 
Total Funds Requested for all Senior Key Persons in the attached file 

Additional Senior Key Persons: 

B. Other Personnel

Number of Project Role*

Personnel*

Post Doct oral Associ ates 

File Name: Total Senior/Key Person 30,440.00 

Calendar Months Academic Months Summer Months Requested Salary ($)* Fringe Benefits* Funds Requested ($)* 

......................................................................... , ............................. ....... , ..................... , ........ ............ , ......................... ...................................... .................................................. .............................................. ................................................. . 

Graduate Students 
.............................. U..n.��.�w��.�.�t .� .. ?.t.��.e.�.t� ......................... ...................................... ...................................... ...................................... .................................................. .............................................. ................................................. . 

Secretarial/Cleri c
.,
a�.;-1 ...,....,......,..,.....- -..., 

1 ....

..

.... Attffiate.Scieni'fsdExcluded by .
.

..

..
. 

EFFORT 

1 ............ Core.Man.a'gerjExcluded by 
2 ..

..

....... r,;:;;;;;· ,:;,;;::;.;;:;;,:;;;1 �. mnorttE.xcluded
!Excluded by Requester 1---.......... 

4 Total Number Other Personnel 

RESEARCH & RELATED Budget {A-B} (Funds Requested) 

Tracking Number: GRANT117037 42 

8,964.00 3,157.00 12,121.00 
..... ...................................... . ...............•• ...................• . . . ............... . . ................. ............. .............. . ................... . . .......... .................................................. 

35,107.00 19,419.00 54,526.00 
..... ......... ..................... ........ . . . ..................... .............. . . . . . . . . . . . . . . . . . . . . . .  . .. . . . . . . . . . . . . . ... . . . . . . ..  . . . .............. . . . . . . ....... ...... . ......................... . 

39,984.00 22,118.00 62,102.00 

Total Other Personnel 

Total Salary, Wages and Fringe Benefits (A+B) 
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RESEARCH & RELATED BUDGET - SECTION C, D, & E, BUDGET PERIOD 2 

ORGANIZATIONAL DUNS*: 0471200840000 

Budget Type*: • Project O Subaward/Consortium 

Enter name of Organization: Regents of the University of California 

Start Date*: 05-01-2016 End Date*: 04-30-2017 Budget Period: 2 

C. Equipment Description

List items and dollar amount for each item exceeding $5,000 

Equipment Item Funds Requested($)* 

Total funds requested for all equipment listed in the attached file 0.00 

Additional Equipment: 

D. Travel

File Name: 

Total Equipment 0.00 

1. Domestic Travel Costs ( Incl. Canada, Mexico, and U.S. Possessions)

Funds Requested ($)* 

3,090.00 

0.00 2. Foreign Travel Costs

E. Participant/Trainee Support Costs

1. Tuition/Fees/Health Insurance

2. Stipends

3. Travel

4. Subsistence

5. Other:

O Number of Participants/Trainees 

RESEARCH & RELATED Budget {C-E} (Funds Requested) 

Tracking Number: GRANT11703742 

Total Travel Cost 

Total Participant Trainee Support Costs 
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3,090.00 

Funds Requested ($)* 

0.00 

0.00 

0.00 

0.00 

0.00 
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RESEARCH & RELATED BUDGET- SECTIONS F-K, BUDGET PERIOD 2 

ORGANIZATIONAL DUNS*: 0471200840000 

Budget Type*: • Project O Subaward/Consortium 

Enter name of Organization: Regents of the University of California 

Start Date*: 05-01-2016 End Date*: 04-30-2017 Budget Period: 2 

F. Other Direct Costs Funds Requested($)* 

1. Materials and Supplies 18,025.00 

2. Publication Costs 1,030.00 

3. Consultant Services 0.00 

4. ADP/Computer Services 0.00 

5. Subawards/Consortium/Contractual Costs 0.00 

6. Equipment or Facility Rental/User Fees 0.00 

7. Alterations and Renovations 0.00 

Total Other Direct Costs 19,055.00 

G. Direct Costs Funds Requested ($)* 

H. Indirect Costs

Indirect Cost Type 

1. MTDC Primate Center Rate

Cognizant Federal Agency 

(Agency Name, POC Name, and POC Phone Number) 

I. Total Direct and Indirect Costs

Total Direct Costs (A thru F) 181,334.00 

Indirect Cost Rate (%) Indirect Cost Base ($) Funds Requested ($)* 

22. 7 181,334.00 41,163.00 
----------< 

Total Indirect Costs 41,163.00 

DHHS, ERNEST WILLARD, (415) 437-7820 

Total Direct and Indirect Institutional Costs (G + H) 

Funds Requested ($)* 

222,497.00 

Funds Requested ($)"I 

0.00 

K. Budget Justification* File Name: IEC_BudgetJustification.pdf 

(Only attach one file.) 

RESEARCH & RELATED Budget {F-K} (Funds Requested) 

Tracking Number: GRANT11703742 
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Contact PD/Pl: Lewin, Harris, A Core -Services-004 (462) 0MB Number: 4040-0001 

Expiration Date: 06/30/20t 6 

RESEARCH & RELATED BUDGET - SECTION A & B, BUDGET PERIOD 3 

ORGANIZATIONAL DUNS*: 0471200840000 
Budget Type*: • Project O Subaward/Consortium
Enter name of Organization: Regents of the University of California 

A. Senior/Key Person

Prefix First Name• Middle 

Name 

Start Date*: 05-01-2017 

Last Name* Suffix Project Role* 

End Date*: 04-30-2018 Budget Period: 3 

Base 

Salary($) 

Calendar Academic Summer Requested Fringe Funds Requested($)* 

Months Months Months Salary ($)* Benefits ($)* � I ... Ex
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1:: .......... : .. :..... ':::::: ::;:::; :::;:;::
Total Funds Requested for all Senior Key Persons in the attached file 

Additional Senior Key Persons: 

B. Other Personnel

Number of Project Role*

Personnel*

Post Doctoral Associates 

File Name: Total Senior/Key Person 31,664.00 

Calendar Months Academic Months Summer Months Requested Salary ($)* Fringe Benefits* Funds Requested ($)* 

......................................................................... , ............................. ....... , ..................... , ........ ............ , ......................... ...................................... .................................................. .............................................. ................................................. . 

Graduate Students

.............................. U..n.��.�w��.�.�t .e. .. �t.��.e.�.t� ......................... ...................................... ...................................... ...................................... .................................................. .............................................. ................................................. .
Secretarial/Cleric;:::a�I ---------lcE'c'FFc.o�R;,,;,T;,-, ... ............................................................................ .................................................. ............ ....................................................................................

1 
...... ...

. Attffiate·scieni"fsilExcluded by Requeste
r 

9,416.00 3,429.00 12,845.00 
...... ................................ ,,, ... ...................................... · ···············••· ·· · · ···· .. ,-....... . . . ............... . . ................. ............. . . ............................................ ................................................. . 

1 Core ManagelExcluded by Requester 36,314.00 20,741.00 57,055.00 
2 

···········r,;:;;;;;·,:;,;;::;_;;:;;,:;:,;j c::,;;:;;.;;:;;.jExcluded by ......................................... ······································ ...................... ······41j·9e:(i"o ... ······23:9aa:ifo ...... . ...... 65:98i(fo
!Excluded by Requester I

4 Total Number Other Personnel

RESEARCH & RELATED Budget {A-B} (Fund s Requested) 

Tracking Number : GRANT117037 42 

Total Other Personnel 

Total Salary, Wages and Fringe Benefits (A+B) 
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135,887.00 

167,551.00 

Fu nding Opport unity Number: PAR-14-226. Received Date : 2014-07-15T19:19:27.000-04 :00 

Obtained by Rise for Animals. 
Uploaded to Animal Research Laboratory Overview (ARLO) on 09/19/2020



Contact PD/Pl: Lewin, Harris, A Core-Services-004 (462) 

RESEARCH & RELATED BUDGET - SECTION C, D, & E, BUDGET PERIOD 3 

ORGANIZATIONAL DUNS*: 0471200840000 

Budget Type*: • Project O Subaward/Consortium 

Enter name of Organization: Regents of the University of California 

Start Date*: 05-01-2017 End Date*: 04-30-2018 Budget Period: 3 

C. Equipment Description

List items and dollar amount for each item exceeding $5,000 

Equipment Item Funds Requested($)* 

Total funds requested for all equipment listed in the attached file 0.00 

Additional Equipment: 

D. Travel

File Name: 

Total Equipment 0.00 

1. Domestic Travel Costs ( Incl. Canada, Mexico, and U.S. Possessions)

Funds Requested ($)* 

3,183.00 

0.00 2. Foreign Travel Costs

E. Participant/Trainee Support Costs

1. Tuition/Fees/Health Insurance

2. Stipends

3. Travel

4. Subsistence

5. Other:

O Number of Participants/Trainees 

RESEARCH & RELATED Budget {C-E} (Funds Requested) 

Tracking Number: GRANT11703742 

Total Travel Cost 

Total Participant Trainee Support Costs 
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3,183.00 

Funds Requested ($)* 

0.00 

0.00 

0.00 

0.00 

0.00 

Funding Opportunity Number: PAR-14-226. Received Date: 
2014-07-15T19:19:27.000-04:00 

Obtained by Rise for Animals. 
Uploaded to Animal Research Laboratory Overview (ARLO) on 09/19/2020



Contact PD/Pl: Lewin, Harris, A Core-Services-004 (462) 

RESEARCH & RELATED BUDGET- SECTIONS F-K, BUDGET PERIOD 3 

ORGANIZATIONAL DUNS*: 0471200840000 

Budget Type*: • Project O Subaward/Consortium 

Enter name of Organization: Regents of the University of California 

Start Date*: 05-01-2017 End Date*: 04-30-2018 Budget Period: 3 

F. Other Direct Costs Funds Requested($)* 

1. Materials and Supplies 18,566.00 

2. Publication Costs 1,061.00 

3. Consultant Services 0.00 

4. ADP/Computer Services 0.00 

5. Subawards/Consortium/Contractual Costs 0.00 

6. Equipment or Facility Rental/User Fees 0.00 

7. Alterations and Renovations 0.00 

Total Other Direct Costs 19,627.00 

G. Direct Costs Funds Requested ($)* 

H. Indirect Costs

Indirect Cost Type 

1. MTDC Primate Center Rate

Cognizant Federal Agency 

(Agency Name, POC Name, and POC Phone Number) 

I. Total Direct and Indirect Costs

Total Direct Costs (A thru F) 190,361.00 

Indirect Cost Rate (%) Indirect Cost Base ($) Funds Requested ($)* 

22.7 190,361.00 43,212.00 
----------< 

Total Indirect Costs 43,212.00 

DHHS, ERNEST WILLARD, (415) 437-7820 

Total Direct and Indirect Institutional Costs (G + H) 

Funds Requested ($)* 

233,573.00 

Funds Requested ($)"I 

0.00 

K. Budget Justification* File Name: IEC_BudgetJustification.pdf 

(Only attach one file.) 

RESEARCH & RELATED Budget {F-K} (Funds Requested) 

Tracking Number: GRANT11703742 
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Contact PD/Pl: Lewin, Harris, A Core-Services-004 (462) 0MB Number: 4040-0001 

Expiration Date: 06/30/20t 6 

RESEARCH & RELATED BUDGET - SECTION A & B, BUDGET PERIOD 4 

ORGANIZATIONAL DUNS*: 0471200840000 

Budget Type*: • Project O Subaward/Consortium 
Enter name of Organization: Regents of the University of California 

Start Date*: 05-01-2018 End Date*: 04-30-2019 Budget Period: 4 

A. Senior/Key Person

Prefix First Name• Middle Last Name* Suffix Project Role* Base Calendar Academic Summer Requested Fringe Funds Requested($)* 

Name Salary ($) Months Months Months Salary ($)* Benefits ($)* 

• �· ........
.
.. I

8

-.c

l

,..

ud

"'"

e

""

d

_

b

_

y

_

R

_

e 

... 

q

-

ue

,..

s

,..

te

_

r

_,.,.....-,-.,....--..---..-..-I J�:aii::::: ... �_=_��-

tu

-�a-

o
l

n_a�-1 _.....,I 
E

FF

OR
T 1: : .......... : .. :..... 

1 

::::: : ::::: :; :::::: :; 
Total Funds Requested for all Senior Key Persons in the attached file 

Additional Senior Key Persons: 

B. Other Personnel

Number of Project Role*

Personnel*

Post Doctoral Associates 

File Name: Total Senior/Key Person 32,522.00 

Calendar Months Academic Months Summer Months Requested Salary ($)* Fringe Benefits* Funds Requested ($)* 

..................... .................................................... , ............................. ....... , ..................... , ........ ............ , ......................... ...................... ................ .. ........................................... ..... .............................................. ................................................. . 

Graduate Students 

.............................. U..n.��.�w��.�.�t .e. .. �t.��.e.�.t� ......................... ...................................... ...................................... ...................................... .................................................. .............................................. ................................................. .
Secretarial/Cieri--' EFFORT 

1 ::::::::::::A@i�ti:$.�ii�iis,ilExcluded by Requester 

1 Core Manage Excluded by Requester 2 ···········r.;:;re·T;,;;::hr1i::�. -- "'"'•Excluded by
!Excluded by Requester 

4 Total Number Other Personnel

RESEARCH & RELATED Budget {A-B} (Funds Requested) 

Tracking Number: GRANT117037 42 

9,699.00 3,639.00 13,338.00 
. ...................................... . ...............••...................• . . . ............... . . ................. ............. ............... ................... .. .......... .................................................. 

37,403.00 21,999.00 59,402.00 
. ......... ..................... ........ . . . .............. ..................... . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . .. . . . . . . . . .  . . . .............. . . . . . . ....... ...... . ......................... . 

43,259.00 25,443.00 68,702.00 

Total Other Personnel 

Total Salary, Wages and Fringe Benefits (A+B) 
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141,442.00 

173,964.00 

Funding Opportunity Number: PAR-14-226. Received Date: 2014-07-15
T

19:19:27.000-04:00 

Obtained by Rise for Animals. 
Uploaded to Animal Research Laboratory Overview (ARLO) on 09/19/2020



Contact PD/Pl: Lewin, Harris, A Core-Services-004 (462) 

RESEARCH & RELATED BUDGET - SECTION C, D, & E, BUDGET PERIOD 4 

ORGANIZATIONAL DUNS*: 0471200840000 

Budget Type*: • Project O Subaward/Consortium 

Enter name of Organization: Regents of the University of California 

Start Date*: 05-01-2018 End Date*: 04-30-2019 Budget Period: 4 

C. Equipment Description

List items and dollar amount for each item exceeding $5,000 

Equipment Item Funds Requested($)* 

Total funds requested for all equipment listed in the attached file 0.00 

Additional Equipment: 

D. Travel

File Name: 

Total Equipment 0.00 

1. Domestic Travel Costs ( Incl. Canada, Mexico, and U.S. Possessions)

Funds Requested ($)* 

3,278.00 

0.00 2. Foreign Travel Costs

E. Participant/Trainee Support Costs

1. Tuition/Fees/Health Insurance

2. Stipends

3. Travel

4. Subsistence

5. Other:

O Number of Participants/Trainees 

RESEARCH & RELATED Budget {C-E} (Funds Requested) 

Tracking Number: GRANT11703742 

Total Travel Cost 

Total Participant Trainee Support Costs 
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3,278.00 

Funds Requested ($)* 

0.00 

0.00 

0.00 

0.00 

0.00 

Funding Opportunity Number: PAR-14-226. Received Date: 
2014-07-15T19:19:27.000-04:00 

Obtained by Rise for Animals. 
Uploaded to Animal Research Laboratory Overview (ARLO) on 09/19/2020



Contact PD/Pl: Lewin, Harris, A Core-Services-004 (462) 

RESEARCH & RELATED BUDGET- SECTIONS F-K, BUDGET PERIOD 4 

ORGANIZATIONAL DUNS*: 0471200840000 

Budget Type*: • Project O Subaward/Consortium 

Enter name of Organization: Regents of the University of California 

Start Date*: 05-01-2018 End Date*: 04-30-2019 Budget Period: 4 

F. Other Direct Costs Funds Requested($)* 

1. Materials and Supplies 19,123.00 

2. Publication Costs 1,093.00 

3. Consultant Services 0.00 

4. ADP/Computer Services 0.00 

5. Subawards/Consortium/Contractual Costs 0.00 

6. Equipment or Facility Rental/User Fees 0.00 

7. Alterations and Renovations 0.00 

Total Other Direct Costs 20,216.00 

G. Direct Costs Funds Requested ($)* 

H. Indirect Costs

Indirect Cost Type 

1. MTDC Primate Center Rate

Cognizant Federal Agency 

(Agency Name, POC Name, and POC Phone Number) 

I. Total Direct and Indirect Costs

Total Direct Costs (A thru F) 197,458.00 

Indirect Cost Rate (%) Indirect Cost Base ($) Funds Requested ($)* 

22. 7 197,458.00 44,823.00 
----------< 

Total Indirect Costs 44,823.00 

DHHS, ERNEST WILLARD, (415) 437-7820 

Total Direct and Indirect Institutional Costs (G + H) 

Funds Requested ($)* 

242,281.00 

Funds Requested ($)"I 

0.00 

K. Budget Justification* File Name: IEC_BudgetJustification.pdf 

(Only attach one file.) 

RESEARCH & RELATED Budget {F-K} (Funds Requested) 

Tracking Number: GRANT11703742 
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Contact PD/Pl: Lewin, Harris, A Core-Services-004 (462) 0MB Number: 4040-0001 

Expiration Date: 06/30/20t 6 

RESEARCH & RELATED BUDGET - SECTION A & B, BUDGET PERIOD 5 

ORGANIZATIONAL DUNS*: 0471200840000 
Budget Type*: • Project O Subaward/Consorti um 
Enter name of Organization: Regents of the University of Californi a 

Start Date*: 05-01-2019 End Date*: 04-30-2020 Budget Period: 5 

A. Senior/Key Person
Prefix First Name• Middle

Name 
Last Name* Suffix Project Role* Base Calendar Academic Summer Requested Fringe Funds Requested($)* 

Salary ($) Months Months Months Salary ($)* Benefits ($)* 
.. �.

·
····· ···I""''"'''"" Req,est� 1 ............... �.��.; .. ��.;�n,�r.�.t ...... �::�u��I�� ·□ .. �·

·
.°. . .. ......... O ... °. ......... ... 

1.�:.2��:�.°. ..... ........ 6'.�.°.�-�.°. ............................... �.°.:8.�.�.:�.°.

.�: ........ J,o. -
.-...-

-
--.--.-.-.......... -.--...--...... 

--
-.-..... -................ �.°.r.e. .. ?..?.\�.n.ti�.t...... . .. �:.O. . ........... A.O. ........ .... ?.:.o!.?.:�.O. .............. �.:�.0.1.0.0. .. ........ ................... ! .. ?.:�.!.�.:�.O.

Total Funds Requested for all Senior Key Persons in the attached file ...._ ___ __, 

Additional Senior Key Persons: 

B. Other Personnel
Number of Project Role*
Personnel*

Post Doctoral Associ ates 

File Name: Total Senior/Key Person 33,420.00 

Calendar Months Academic Months Summer Months Requested Salary ($)* Fringe Benefits* Funds Requested ($)*

......................................................................... , ............................. ....... , ..................... , ........ ............ , ......................... ...................................... .................................................. .............................................. ................................................. . 

Graduate Students 

.............................. U..n.��.�w��.�.�t .� .. �t.��.e.�.t� ......................... ...................................... ...................................... ...................................... .................................................. .............................................. ................................................. .
Secretarial/Cleric .. a_l _______ _ 

1 ...... .... Attffiate.Scieni'fsdExcluded by Requester ... EFFORT

! ·::::::::::::�t If :��tln�f 11��1
1��;��c����eit

4 
!Excluded by Requester I 

Total Number Other Personnel

RESEARCH & RELATED Budget {A-B} (Funds Requested) 

Tracking Number: GRANT117037 42 

9,990.00 3,858.00 13,848.00 
.... ......................................................••...................• .................................................. .............................................. .................................................. 

38,526.00 23,347.00 61,873.00 
.... ...................................... ...................................... ...................... ........................... ... ........................... ...... . ......................... . 

44,556.00 27,001.00 71,557.00

Total Other Personnel 

Total Salary, Wages and Fringe Benefits (A+B) 
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147,278.00 

180,698.00 

Funding Opportunity Number: PAR-14-226. Received Date: 2014-07-15T19:19:27.000-04:00 

Obtained by Rise for Animals. 
Uploaded to Animal Research Laboratory Overview (ARLO) on 09/19/2020



Contact PD/Pl: Lewin, Harris, A Core-Services-004 (462) 

RESEARCH & RELATED BUDGET - SECTION C, D, & E, BUDGET PERIOD 5 

ORGANIZATIONAL DUNS*: 0471200840000 

Budget Type*: • Project O Subaward/Consortium 

Enter name of Organization: Regents of the University of California 

Start Date*: 05-01-2019 End Date*: 04-30-2020 Budget Period: 5 

C. Equipment Description

List items and dollar amount for each item exceeding $5,000 

Equipment Item Funds Requested($)* 

Total funds requested for all equipment listed in the attached file 0.00 

Additional Equipment: 

D. Travel

File Name: 

Total Equipment 0.00 

1. Domestic Travel Costs ( Incl. Canada, Mexico, and U.S. Possessions)

Funds Requested ($)* 

3,376.00 

0.00 2. Foreign Travel Costs

E. Participant/Trainee Support Costs

1. Tuition/Fees/Health Insurance

2. Stipends

3. Travel

4. Subsistence

5. Other:

O Number of Participants/Trainees 

RESEARCH & RELATED Budget {C-E} (Funds Requested) 

Tracking Number: GRANT11703742 

Total Travel Cost 

Total Participant Trainee Support Costs 
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3,376.00 

Funds Requested ($)* 

0.00 

0.00 

0.00 

0.00 

0.00 

Funding Opportunity Number: PAR-14-226. Received Date: 
2014-07-15T19:19:27.000-04:00 

Obtained by Rise for Animals. 
Uploaded to Animal Research Laboratory Overview (ARLO) on 09/19/2020



Contact PD/Pl: Lewin, Harris, A Core-Services-004 (462) 

RESEARCH & RELATED BUDGET- SECTIONS F-K, BUDGET PERIOD 5 

ORGANIZATIONAL DUNS*: 0471200840000 

Budget Type*: • Project O Subaward/Consortium 

Enter name of Organization: Regents of the University of California 

Start Date*: 05-01-2019 End Date*: 04-30-2020 Budget Period: 5 

F. Other Direct Costs Funds Requested($)* 

1. Materials and Supplies 19,697.00 

2. Publication Costs 1,126.00 

3. Consultant Services 0.00 

4. ADP/Computer Services 0.00 

5. Subawards/Consortium/Contractual Costs 0.00 

6. Equipment or Facility Rental/User Fees 0.00 

7. Alterations and Renovations 0.00 

Total Other Direct Costs 20,823.00 

G. Direct Costs Funds Requested ($)* 

H. Indirect Costs

Indirect Cost Type 

1. MTDC Primate Center Rate

Cognizant Federal Agency 

(Agency Name, POC Name, and POC Phone Number) 

I. Total Direct and Indirect Costs

Total Direct Costs (A thru F) 204,897.00 

Indirect Cost Rate (%) Indirect Cost Base ($) Funds Requested ($)* 

22.7 204,897.00 46,512.00 
----------< 

Total Indirect Costs 46,512.00 

DHHS, ERNEST WILLARD, (415) 437-7820 

Total Direct and Indirect Institutional Costs (G + H) 

Funds Requested ($)* 

251,409.00 

Funds Requested ($)"I 

0.00 

K. Budget Justification* File Name: IEC_BudgetJustification.pdf 

(Only attach one file.) 

RESEARCH & RELATED Budget {F-K} (Funds Requested) 

Tracking Number: GRANT11703742 
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Contact PD/Pl: Lewin, Harris, A Core-Services-004 (462) 

CORE SERVICES: INHALATION EXPOSURE CORE 

BUDGET JUSTIFICATION 
All funds requested in the Core are for developmental and administrative activities only. Services provided to 
users are fully charged to those activities based upon approved rates. 

PERSONNEL 
The personnel table provides an overview of the percent full time equivalent (FTE) devoted to CNPRC base 
grant functions and the funding source. Totals with an asterisk (*) represent those individuals whose effort is 
split among more than one component of the CNPRC. 

Percent(%} FTE devoted to CNPRC base 
functions by source 

I Dorc,"nni:>I Role P51 I Program Income I Other I Total 
Excluded by Requester Core Scientist 

Affiliate Scientist 
Core Scientist 
Core ManaQer 
Technician 
Technician 

!Excluded by Requester I 'EFFORT
PhD, Core Scientist 

% Effort 

�onths �% Effort I��1.��;.��Y I has responsibility for
overall direction of the Core. He rovides oversi ht for the Core ana conaucts and su ervises the ulmonar p g p p y 
function testing. He is responsible for establishing new pulmonary function tests as well as maintaining existing 
tests and im edance measurements. 

Excluded by Requester 

IEFFORT 
i 

% 
.__...,..._...,.... ___ __,MD, Affiliate Scientist ____ ....... months Effort will provide expertise on 

bronchoscopy and aerosol delivery. He serves as t e primary co a orator or investigators in the region 
interested in using the Inhalation Exposure Core for airway specific analysis of inhaled therapeutic agents. 

'Excluded by Requester I . _ 'EFFORT I �o Effort Excluded by ..... _______ __,_ PhD, Core Sc1ent1st .... ----__,.months Re uester 
erves as the primary 

resource for inhalation studies involving particulates. His role in the Core 1s o prov1 e oversight and expertise 
concerning biological measurements of the impact of tobacco smoke and particulates on the biology of the 
respiratory system. 

..-----------
------, Excluded by

'Excluded by RequeSter I Core ManagerjEFFORT
I months % Effort Requester is the manager of the Inhalation 

Exposure Core and responsible for all technical aspects o expo u upervision of personnel. She will be 
responsible for maintenance of equipment, development of new exposure strategies, and coordination of Core 
use and personnel activities. She will supervise and train personnel as required to enhance and maintain 
o eration of the Inhalation Exposure Core.

Excluded by Requester 

I
EFFORT I % Effort ...__ ______ __,Technician ._ ____ ____.tnonths 'n-r,,....,.....,.-Rffi""""'Tl"mr?'nrmdesigns and oversees fabrication,

installation, and testing of new exposure systems and isting systems, making certain that 
engineering is appropriate. He will set up and/or operate a variety of exposure equipment that includes 
maintenance/repair and calibrations, perform analysis of air samples from chambers, 

�
nd operate and up _g_rade

computer data acquisition system/data maintenance. In additio� -- !will provide day�Jffl by 

coordination of pulmonary function testing, direct supervision of each test, analysis of test resuirJqie��r 

develo ment of new methods. 
Excluded by Requester .-------.

�
EFFORT 

J 
% Effort 

...__ __ ..,..... ___ ..,Technicia �.....,., ....... .,..,....,.,.,.� months
operates exposure systemso execute Vari us regim 
ensure all record keeping and reporting is completed. 

FRINGE BENEFITS 

Excluded by
Requester will provide technical support. She 
required, and maintains the facility. She will also 

Fringe benefits are calculated at the UC Davis federally negotiated rates, which are applied by title code and 
fiscal year (July through June). 

Budget Justification Page 1116 
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Contact PD/Pl: Lewin, Harris, A Core-Services-004 (462) 

EQUIPMENT 
Requests for equipment are identified in the Facilities Improvement section. 

SUPPLIES 

$11,000 is requested for Pulmonary Function Test general supplies and maintenance. 

$6,500 is requested for exposure chamber supplies based on chamber operating costs anticipated for the 
development of exposure protocols, including: oxidant gas and tobacco smoke generation and monitoring, and 
generation and characterization of aerosols (such as allergens, respiratory syncytial virus, microspheres, 
ammonium nitrate). They are based on the previous 20 years of experience with the requirements for the types 
of exposure studies the Core performs. 

TRAVEL 
A total of $3,000 is requested (2 x $1,500) to attend courses and conferences related to developing new 
methods to be utilized in the Core. 

OTHER EXPENSES 
$1,000 is requested for manuscripts related to new technology development. 

SUBSEQUENT YEARS 
In Years 2 through 5, all non-personnel costs are increased by 3%. Personnel costs are increased based on 
projected salary escalations by title code and the UC Davis federally negotiated fringe benefit rates. 

FACILITIES AND ADMINISTRATIVE COSTS (INDIRECT COSTS) 
Indirect Costs are budgeted in accordance with the UC Davis rate agreement dated August 19, 2013 at 22.7%, 
which is the negotiated rate for the CNPRC Base Grant. Per the UC Davis' rate agreement, this indirect cost 
rate is applied on a Modified Total Direct Cost basis, which includes all salaries and wages, fringe benefits, 
materials and supplies, services, travel, and the first $25,000 of each subgrant and subcontract. Excluded from 
the modified total direct costs are equipment; capital expenditures; charges for tuition remission; rental costs; 
scholarships and fellowships; as well as the portion of each subgrant and subcontract in excess of $25,000. 
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Contact PD/Pl: Lewin, Harris, A Core-Services-004 (462) 

RESEARCH & RELATED BUDGET - Cumulative Budget 

Section A, Senior/Key Person 

Section B, Other Personnel 

Total Number Other Personnel 

Total Salary, Wages and Fringe 
Benefits (A+B) 

Section C, Equipment 

Section D, Travel 

1. Domestic

2. Foreign

Section E, Participant/Trainee Support 
Costs 

1. Tuition/Fees/Health Insurance

2. Stipends

3. Travel

4. Subsistence

5. Other

6. Number of Participants/Trainees

Section F, Other Direct Costs 

1. Materials and Supplies

2. Publication Costs

3. Consultant Services

4. ADP/Computer Services

5. Subawards/Consortium/Contractual
Costs

6. Equipment or Facility Rental/User
Fees

7. Alterations and Renovations

8. Other 1

9. Other 2

10. Other 3

Section G, Direct Costs 
(A thru F) 

Section H, Indirect Costs 

Section I, Total Direct and Indirect 
Costs (G + H) 

Section J, Fee 

Tracking Number: GRANT11703742 

Totals($) 

20 

15,927.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0 

92,911.00 

5,310.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

157,854.00 

678,069.00 

835,923.00 

0.00 

15,927.00 

0.00 

98,221.00 

950,071.00 

215,667.00 

1,165,738.00 

0.00 
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Contact PD/Pl: Lewin, Harris, A Core-Services-004 (462) 

PHS 398 Cover Page Supplement 

1. Project Director / Principal Investigator (PD/Pl)

Prefix: 

First Name*: Harris 

Middle Name: A 

Last Name*: Lewin 

Suffix: 

2. Human Subjects

Clinical Trial? 

Agency-Defined Phase Ill Clinical Trial?* 

3. Permission Statement*

e No 

Q No 

O Yes 

O Yes 

0MB Number: 0925-0001 

If this application does not result in an award, is the Government permitted to disclose the title of your proposed project, and the name, 
address, telephone number and e-mail address of the official signing for the applicant organization, to organizations that may be 
interested in contacting you for further information (e.g., possible collaborations, investment)? 

O Yes e No 

4. Program Income*

Is program income anticipated during the periods for which the grant support is requested? • Yes Q No 

If you checked "yes" above (indicating that program income is anticipated), then use the format below to reflect the amount and source(s). 
Otherwise, leave this section blank. 

Budget Period* 

2 

3 

4 

5 

Anticipated Amount ($)* Source(s)* 

60,000.00 Services 

63,300.00 Services 

66,782.00 Services 
................ ·······• ····························•···························· •····························•····························•···· 

70,455.00 Services 

74,330.00 Services 
.......................... .............. ........ . . ...... . . . .. . ............... ·······• ···························· •····························•····························•····························•···· 
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PHS 398 Cover Page Supplement 

5. Human Embryonic Stem Cells

Does the proposed project involve human embryonic stem cells?* • No Q Yes 

If the proposed project involves human embryonic stem cells, list below the registration number of the specific cell line(s) from the following 
list: http://grants.nih.gov/stem_cells/registry/current.htm. Or, if a specific stem cell line cannot be referenced at this time, please check the box 
indicating that one from the registry will be used: 

Cell Line(s): □ Specific stem cell line cannot be referenced at this time. One from the registry will be used.

6. Inventions and Patents (For renewal applications only)

Inventions and Patents*: O Yes e No 

If the answer is "Yes" then please answer the following: 

Previously Reported*: O Yes Q No 

7. Change of Investigator/ Change of Institution Questions

□ Change of principal investigator / program director

Name of former principal investigator / program director: 

Prefix: 

First Name*: 

Middle Name: 

Last Name*: 

Suffix: 

□ Change of Grantee Institution

Name of former institution*: 
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PHS 398 Research Plan 

Please attach applicable sections of the research plan, below. 0MB Number: 0925-0001 

1. Introduction to Application
(for RESUBMISSION or REVISION only) 

2. Specific Aims

3. Research Strategy*

4. Progress Report Publication List

Human Subjects Sections 

5_ Protection of Human Subjects 

6. Inclusion of Women and Minorities

7. Inclusion of Children

I---

Other Research Plan Sections 

8. Vertebrate Animals

9. Select Agent Research

1Q_ Multiple PD/Pl Leadership Plan 

11. Consortium/Contractual Arrangements

12. Letters of Support

13. Resource Sharing Plan(s)

I---

Appendix (if applicable) 

14. Appendix

Tracking Number: GRANT117037 42 

IEC_SpecificAims.pdf 

IEC_ReserachStrategy_pdf 

IEC_ProgressReportPubs.pdf 

IEC_ VertebrateAnimals.pdf 

IEC_ResourceSharingPlan.pdf 
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CORE SERVICES: INHALATION EXPOSURE CORE 

SPECIFIC AIMS 

The California National Primate Research Center (CNPRC) Inhalation Exposure Core encompasses state-of
the-art facilities for the short- and long-term generation, analysis, and delivery of precisely controlled 
atmospheres to investigate health impacts of environmental challenges using both in vitro and in vivo

laboratory animal models. The Inhalation Exposure Core also provides expertise for pulmonary function testing 
and bronchoscopy as outcome measures for health impacts as a result of exposures. The Inhalation Exposure 
Core provides a resource that is exclusive to the CNPRC; no other National Primate Research Center (NPRC) 
has a comparable facility. In order to accomplish the overall goal of supporting studies in pulmonary toxicology 
and animal models of respiratory disease, the Inhalation Exposure Core proposes the following Specific Aims: 

Specific Aim 1. Support state-of-the-art research by providing stable, well-characterized exposures to 
air pollutants, allergens, therapeutic agents, aerosols, and other test atmospheres. 
Plan. The Inhalation Exposure Core will continue to develop unique systems for in vivo inhalation exposure 
and in vitro atmospheric exposure with an emphasis on nonhuman primates as a translational animal model. 
This effort includes testing and optimization of new Inhalation Exposure Core facilities housed in the 
Respiratory Diseases Center. 

Specific Aim 2. Provide nonhuman primate services for investigators to evaluate health effects of 
atmospheric exposures. 
Plan. In conjunction with atmospheric exposures, the Inhalation Exposure Core will continue to provide 
pulmonary function testing services and bronchoscopy expertise. Leveraging the CNPRC resource, the Core 
will work with the Multimodal Imaging Core and Primate Medicine Services to enhance capabilities in lung 
function measures. 

Specific Aim 3. Provide training in inhalation exposure technology for the next generation of 
nonhuman primate investigators. 
Plan. The Inhalation Exposure Core will train graduate students, postdoctoral fellows, and faculty in the 
science of atmosphere exposure and analysis technologies. Training in lung function testing parameters and 
other biological response measures will also be provided. 
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CORE SERVICES: INHALATION EXPOSURE CORE 

RESEARCH STRATEGY 

INTRODUCTION 

The objectives of the Inhalation Exposure Core are to expose animals or in vitro preparations to specific types 
and concentrations of airborne materials, accurately and in a carefully controlled manner; provide logistical and 
technical support in ensuring experimental exposure regimens are implemented correctly; develop innovative 
methods of inhalation exposure and atmosphere characterization; and assess health impacts of environmental 
exposure responses in vivo. Faculty and staff in the Inhalation Exposure Core (Figure 1 and Table 1) are 
available to conduct exposures to Figure 1. Organizational Chart: Inhalation Exposure Core 
oxidant gases, reactive gases, 
aerosols, mixed gas, and aerosols 
(including environmental tobacco 
smoke), and allergens in chambers 
designed to recapitulate environmental 
inhalation. In addition, methods have 
been developed for administration of 
allergen aerosols by face-mask and 
airway targeted aerosolization of 
therapeutics. The Core monitors and 
maintains test atmospheres to produce 
precisely defined conditions. In 
addition, a pulmonary function 
laboratory with bronchoscopy 
capabilities for evaluation of nonhuman 
primates has been established to 
assess multiple parameters of health 
effects in animals subjected to 

I Harris Lewin, Pl l 
Excluded by 

Interim Director l Requester 

r Inhalation Exposure Core l 
!
Excluded by Requester 

rl�cluded by Excluded by Requester r Requester 

l 
Bronchoscopy and Tobacco Smoke and 
Aerosol Delivery vUf,;; Lt,clUtH Particulates 

�Excluded by Requester

Core Manager 
Excluded by Requester 

1 ecnrncIan 
Excluded by Requester 

Technician 

r 

atmospheric exposures. Relatively non-invasive methods, including pulmonary transfer impedance, are used 
for measuring airway reactivity and other physiological responses of the respiratory system to inhaled 
environmental challenges. 

T bl 1 I h I f E C P I AffT f d CNPRC R I a e . n a a I0n xposure ore ersonne , 11a I0n, an o e
I Personnel UC Davis Campus Affiliation CNPRC Role 

Excluded by Requester Department of Anatomy, Physiology, and Cell Biology, 
School of Veterinary Medicine Core Lead 
Department of Internal Medicine, School of Medicine Affiliate Scientist 
Department of Anatomy, Physiology, and Cell Biology, 
School of Veterinary Medicine and Department of 
Pediatrics, School of Medicine Core Scientist 
CNPRC Core Manager 
CNPRC Technician 
CNPRC Technician 

The sources of support for the Inhalation Exposure Core in the last year of the current funding period (May 1, 
2014 to April 30, 2015) and the first year of the proposed funding period (May 1, 2015 to April 30, 2016) per the 
FOA are shown in Table 2. 

Table 2. Support for the Inhalation Exposure Core 
May 1, 2014 to April 30, 2015 May 1, 2015 to April 30, 2016 

P51 Base Grant $170,059 $176,021 
Proqram Income from P51 $30,000 $60,000 
Other Sources $0 $0 

TOTAL $200,059 $236,021 

Resoon�� tn Su .. "� v St;:iit�mentJreviewers' comments 

r
eviewers' comments 

I 
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Sll'.iNIFICANCt: 
Progress and Major Accomplishments: Contributions to the CNPRC Mission 
The inhalation of outdoor and indoor air pollutants is a major environmental health risk worldwide. In 2014 the 
World Health Organization (WHO) reported that one in eight of total global deaths or approximately 7 million 
people died as a result of chronic air pollution exposure. The 2013 State of the Air report by the American Lung 
Association estimates that 38% of the people in the U.S. {119 million people) live in areas with unhealthy levels 
of ozone and that 15% of the people in the U.S. (47.7 million people) live in areas where particle matter air 
pollution reaches unhealthy levels on multiple days each year. In addition to the outdoor air pollutants such as 
ozone and particulate matter, the inhalation of second-hand tobacco smoke is a major health concern 
contributing to significant morbidity in children and adults. While a large body of epidemiological evidence 
confirms that children and adults with pre-existing cardiorespiratory morbidities are at risk of experiencing 
disease exacerbation with exposure to indoor and outdoor air pollutants, there is also growing evidence that 
prenatal or postnatal exposure increases the risk of developing cardiorespiratory morbidities later in life. In the 
U.S., chronic obstructive pulmonary disease (COPD) is one of the leading causes of death in adults and is
strongly linked to tobacco smoke exposure [Hoyer, 2012]. Globally, COPD was reported by the WHO to be the
fourth leading cause of death i · · smoke exposure significantly contributes to disease in 
developing countries [reviewed i �cl��:.��Y 2012]. Given the prevalence and high mortality of lung 
diseases in adults, questions regar ing e I en 1 1cation of predictive biomarkers of exposure across the 
lifespan and curative treatments for chronic respiratory disease remain a major research focus for NIH, EPA, 
and pharmaceutical companies. 

During the current funding period, multiple nonhuman primate studies have been conducted using Core 
facilities to examine the influence of experimental and ambient airborne pollutant exposure on lung 
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immunological, neurological, structural, and functional development. The Core also contributed to the
assessment of biological responses to house dust mite (HOM) allergen, which is the primary allergen
associated with allergic asthma in humans. Emphasis has been placed on how early exposure-dependent
changes may affect health outcomes in adulthood, and whether there are critical developmental windows
where these effects are greatest. The Core was also utilized for measurement of respiration and calorimetry in
studies involving diet-induced obesity in nonhuman primates. The sources and services provided for
nonhuman primate studies by the Inhalation Exposure Core in the current funding period are shown in Table 3.

Table 3. Nonhuman Primate Projects Conducted in the Inhalation Exposure Core (May 1, 201 Oto A :>ril 30, 2014) 
Investigator Source Project Title Services Recharge ($) 

!Excluded by Requester Private Source Development of a Rhesus • Cigarette smoke exposure 48,675
Monkey Model of COPD

(UC Davis) using Diluted Cigarette
Smoke 

!Excluded by Requester CNPRC P51 Role of Oxytocin Signaling in • Measured oxygen consumption 448
\ Uf llv,:;1 .:,11y UI Pilot Project the Amelioration of Diet- and carbon dioxide production
Washington) Induced Obesity • Indirect calorimetry system

design and support
!Excluded by Requester Private Source MicroRNA Treatment on • Measured oxygen consumption 1,854

(Uv UaVIS) Development of Insulin and carbon dioxide production
Resistance and Dyslipidema • Indirect calorimetry system

'Excluded by Requester in Obese Monkeys design and support
CNPRC P51 Nonhuman Primate Model of • Exposed infant rhesus 10,488

(UC San uIego) Pilot Project How Airborne macaques to house dust mite
lmmunostimulants Regulate (HDM) and ovomucoid aerosol
Development of
Aeroallergen
Hypersensitivity and

Excluded by Requester Tolerance in Children
R01-HL097087 Role of Epithelium in Airway • Cyclic exposure of infant rhesus 76,370

(Uv uaVISJ Immunity macaaues to ozone and HDM
California Air Persistent Immune Effects of • Pulmonary function testing 40,022
Resources Wildfire PM Exposure During

Excluded by Board Childhood Development
Requester P01-ES00628 Pulmonary Effects of • Exposed infant rhesus 15,824

Environmental Oxidant macaques to HDM aerosols
(UC Davis) Pollutants: Rhesus Macaque • Exposed infant rhesus

Asthma Model macaques to episodic ozone
Excluded by Requester • Pulmonary function testinq

P01-ES011617 Mechanisms of Species • Exposed young rhesus 6,974
Dependent Environmental macaques to ozone

(University of Lung Injury • Used ozone and oxygen
Alabama) delivery system to maintain

exposure during bronchoscopy
Ex Vivo Ozone Exposure • Exposed rhesus monkey 5,709

trachea to 8 hours of ozone
and/or filtered air

TOTAL $206,364 

In addition to providing s��..i..,i..i.i....i,.w.,.=1.w1..1 projects, extensive Core staff effort was expended on the design
of the newl constructed specificAnimal Inhalation Core facilities housed in the new Respiratory Diseases

worked very closely with UC Davis Design and
Constr ""1rl'l"l"l:---n"ll"'l"�l'l"l"l1�rl'l"f"----zrffl'l'?'l""-m'ffl"l'""""l'l��T'l"l'l'l""""l!"T"T'P'1fflort for nonhuman primate research projects, the
Inhalation Exposure Core conducts exposure studies and provides technical support for local and regional
investigators using rodent models as well as human subjects. The sources and services provided for rodent
studies and technical support by the Inhalation Exposure Core in the current funding period are shown in Table
4.
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With the completion of the Respiratory Diseases Center, Inhalation Exposure Core capabilities and holding 
capacity have increased; it is anticipated that continued effort to complete setup and testing of the new facilities 
will be required in the CNPRC P51 base grant renewal. 

a e 1t1ona T bl 4 Add". Ip ro1ects C d on ucte d" h I h I • E mt e n a at1on xposure C ore ay 
' to .pn ' 

(M 1 2010 A ·130 2014) 

lnvestim1tnr Source Project Title Services 
!Excluded by Requester Private Source Effect of Ozone on Innate • Exposed mice to ozone

\ Uv Udv1;:iJ Pulmonary Response and Role 
of Gamma Delta T Cells 

'
Excluded by Requester K23-H L083099 Osteopontin and Oxidative • Exposed targeted mutant mice to

Injury and Airway Remodeling ozone
/UCSF) in Asthma 

!
Excluded by Requester Private Source Exposure of Human Subjects • Calibration Dasibi ozone analyzer

to Ozone 
(UC Davis) 

!
Excluded by Requester USEPA EPA Particle Center Project • Exposed postnatal and adult rats to

ultrafine particulate air pollution
I (111 I 1::iv1sl 

!Excluded by Requester USEPA EPA Particle Center Project • Designed, fabricated and
(UL; UaVIS) characterized exposure of postnatal

rats to ultrafine particulate air
pollution exposures

INNOVATION 
Unique Services and Research Opportunities for the Nonhuman Primate Research Community 
The Inhalation Exposure Core provides a unique resource for the NPRC system that is exclusive to the 
CNPRC. To the best of our knowledge, there is no other facility in the United States or internationally that 
provides the broad technical capabilities, capacity, and expertise available within the Inhalation Exposure Core. 
The Core has generated six gaseous atmospheres and 27 aerosol atmospheres for short and long-term 
exposure studies (Table 5). These atmospheres are delivered by multiple modalities utilizing exposure 
equipment housed in the Inhalation Exposure Core (see Facilities and Equipment for details). 

Table 5. Inhalation Exposure C ore Test Atmospheres
Gases Generation Concentration Measurement 
Ozone Electric discharge or UV UV absorption, absolute ozone photometer, gas 

phase titration 
Carbon monoxide • Cigarette smoke • NDIR absorption, span gas

• Endogenous production by • Gas chromatographic with reduction gas detector
monkeys for very low ppb range concentrations

Carbon dioxide Endogenous production by IR absorption, span gas 
monkeys 

Oxyqen Consumption by monkeys Hiqh temperature qalvanic cell, span qas 
Nitroqen dioxide Gas cylinders or liquid N2O4 Chemiluminescence, span qas, qas phase titration 
Sulfur dioxide Gas or liquid cylinders Flame photometry, span qas, permeation tube 
House Dust Mite Hiah flow rate nebulizer GravimetrY, ion chromatoaraphy, protein analysis 
Endotoxin Nebulizer, concurrent flow Biological effects; estimated and controlled total 

spirometry aerosol inhalation inhaled endotoxin units 
system 

Ethylene combustion products Controlled burner system Gravimetry, thermal oxidation, GC/mass 
including ultrafine particles, spectrometry 
both low and hiQh PAH modes 
Ovalbumin allerQen HiQh flow rate nebulizer Gravimetry, ion chromatoQraphy, protein analysis 
lmmunostimulatory sequence Nebulizer, concurrent flow Biological effects, DNA analysis, ion 
DNA spirometry system chromatography 
Budesonide (inhaled steroid) Nebulizer HPLC for aerosol; plasma levels by LCMS 
Respiratory syncytial virus Nebulizer, concurrent flow Biological effects, virus assay 

spirometry system 
Mouse influenza virus Nebulizer Biological effects, virus assay 
CF genes in adenoviral Nebulizer, concurrent flow Biological effects 
vectors or liposomes spirometrv 
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Ex 

Simulated "particulate matter Nebulizer, recirculation limited Gravimetry, ion chromatography, thermal oxidation 
(PM)" as ammonium nitrate 
and carbon 
Diluted ciQarette smoke CiQarette smokinQ machine Gravimetry, IR absorption, Qas chromatoQraphy 
Fluorescent microspheres Nebulizer Gravimetry, fluorimetry 
Ammonium persulfate BabinQton-type nebulizer 5% potassium iodide 
Ammonium sulfate BabinQton-type nebulizer Ion chromatoQraphy 
Bacterial aerosols Babinqton-type nebulizer Culture, protein analysis 
Concanavalin A Babington-type nebulizer Gravimetry, protein analysis 
Ferrous sulfate 
a. Monodisperse (1-2 µm) Vibrating jet Atomic absorption, ferrozine 

b. Submicron (0.5 µm) Babington-type nebulizer 
Fly ash Wright Dust Feed-cyclone Gravimetry, particle induced emissions 
Iron oxide Babington-type nebulizer from Gravimetry, direct colorimetric analysis 

hydrosol 
Nitric acid Babington-type nebulizer or Ion chromatography 

condensation system 
Penicillamine Babinqton-type nebulizer Gravimetry, specific analysis 
Sodium chromate Babinqton-type nebulizer Gravimetry, atomic absorption 
Sodium sulfite Babington-type nebulizer, Gravimetry, ion chromatography, pararosaniline 

oxidation limited 
Sulfuric Acid Ion chromatography 
a. Nuclei mode (0.004 µm) SO3(g) + H2O(g) 
b. Submicron (0.5 µm) Babington-type or 

Lovelace nebulizer 
Zinc oxide Retec nebulizer and tube Gravimetry, atomic absorption 

furnace 
Zinc sulfate Wriqht Dust Feed-cyclone Gravimetrv, atomic absorption, ion chromatoqraphy 
Zinc sulfite Wright Dust Feed-cyclone Gravimetry, atomic absorption, ion 

chromatoQraphy, pararosaniline 
Proprietary Info 

During the current a funding period, innovative approaches developed or 
refined by the Inhalation Exposure Core include: 
• Design and construction of a stainless steel room-based system for

exposure of 32 monkeys (animal weights s1 0 kg) or 24 animals (> 1 0 kg) to
environmental tobacco smoke, located within the new Respiratory
Diseases Center. The rationale for this design was to increase efficiencies
and capacity for conducting large-scale nonhuman primate and rodent
exposures to environmental tobacco smoke. To the best of our knowledge,
there is no other national or international facility that has a comparable
room-based system for tobacco smoke exposure (Figure 3).

• A combustion particle generation system has been developed in
collaboration with engineers from the EPA Particle Center, San Joaquin
Valley Aerosol Health Effects Research Center under the direction of Dr.

eluded by Requester l(UC Davis College of Engineering). This advance makes it 
possI0Ie to expose animals to environmentally relevant and reproducible 
levels of particulate matter. An advantage of this approach is the ability to 
change the composition of particulate matter in order to examine how 
different known com onents ma influence broad biolo ic res onses in test animaIs. p y g p 

• Large in vitro exposure system used for the study of the effects of different atmospheres on cells in culture
and tissue explants.

• Concurrent Flow Spirometry Aerosol Inhalation System used to deliver a broad range of aerosols to
sedated monkeys while assessing the inhaled dose of aerosol. Aerosols delivered using this system
include allergens, endotoxin, and pharmaceutical agents.

• Respiratory transfer impedance systems for the evaluation of dynamic lung mechanics in spontaneously
breathing infant and adult rhesus macaques.
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M I · I b h' d · d d b 'I · II b · · Excluded by f h O k • u tip e gas re reat ing system es1gne an u1 t in co a oration wit Requester rom t e a crest 
Laboratory in Glendale, CA for the measurement of lung diffusing capac1 y, oracic gas volume, 
pulmonary capillary blood volume, and pulmonary blood flow in infant to adult rhesus macaques. 

• External thoracic compression device for obtaining forced expiratory flow data in monkeys that is 

comparable to that obtained with human COPD and asthma patients.
Approximately 30% of the effort of the Core faculty and staff has been dedicated to developing and 
characterizing new technology for inhalation exposure and pulmonary function testing of monkeys during the 
current funding period. Recent examples of such new technology include: (1) a new cigarette smoke generator, 
(2) LabView replaced the old data acquisition system which now provides a modern, user-friendly system for
monitoring the various exposures and temperatures as well as provides insight when troubleshooting
malfunctions, (3) enhancement of the large in vitro exposure chambers , (4) a complex one-of-a-kind exposure
room for cigarette smoke designed and completed as part of the new facility, (5) development of new
respiratory transfer impedance data acquisition and analysis software, and (6) development of multiple gas 

rebreathing hardware and software.

APPROACH 
Plans for the Next Funding Period 

Study Design 

• 

The overall vision of the Inhalation Exposure Core is to become 
the premiere resource for environmental airborne material studies 
in the United States. To the best of our knowledge, no other 
national or international facility provides precision controlled 
atmospheric exposures at this capacity. Moreover, faculty and staff 
expertise available within the Inhalation Exposure Core offer 
unique consultative technical support and evaluation of health 
outcomes that significantly enhance the resource. The primary 
areas of service will continue to emphasize our published 
strengths in pulmonary toxicology and animal models of respiratory 
disease. 

Airborne Miaterial Exposure 

Biologi
c
al Responses 

• 
Data Analy$IS 

• 
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As illustrated by schematic in Figure 4, the Inhalation Exposure 
Core has an established service pipeline provided by Core and 
Affiliate Scientists from the CNPRC for completion of studies in 
pulmonary toxicology and animal models of respiratory disease. 

Figure 4. Schematic of service pipeline 
provided by the Inhalation Exposure Core. 

Inhalation Exposure Core faculty and staff assist investigators with study design, conduct airborne material 
exposures with precision, direct evaluation of biological outcome measures by pulmonary function testing and 
bronchoscopy, and support data analysis. An important goal for projects executed by the Inhalation Exposure 
Core is to contribute towards the publication of study outcomes, ultimately leading to funding of new grant 
proposals to enhance our knowledge base. Along with study design, Inhalation Exposure Core faculty and staff 
provide budgets and methodology for grant proposals as requested by investigators. 

Outreach Efforts 
In order to execute our vision of becoming a premiere resource for :.-:.... ·- ,_ 

���..:,::.::� environmental airborne material studies , multiple outreach strategies =::;;:..';!;..".:=-: 
will be implemented during the next funding period to increase visibility ��S:..:.:.7::: 
to external investigators. On a national level, Respiratory Diseases 

Unit Core Scientists promote use of the Inhalation Exposure Core by 
providing informational brochures and presentations at scientific 
conferences such as the annual American Thoracic Society (ATS) 
International Conference, American Asthma Foundation, and the 

��,�����
t

1�·
f9�aii6�i�f·1�;-� -�/;���---

5
;;·,�:dar��

u

-���---q·�;1;·;9 po11cJ 
s

���
s 

�i� 
promote the Core as a national resource. One potential strategy to 
increase visibility of the Inhalation Exposure Core is to request a booth 
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at the Society for Toxicology meeting; nonprofit organizations are Figure 5. RD Unit brochure used for 
charged a nominal fee of $600 for the five-day conference, which scientific conference outreach. 
includes two staff registrations. Although the membership of the 
Society for Toxicology is considerably smaller (approximately 4,000 members), pulmonary toxicology is a 
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major emphasis and the unique services offered by the Inhalation Exposure Core may benefit from this 
research focus. If budget allows, we may conduct a trial of this strategy for the 2015 Society for Toxicology 
meeting in San Diego. A mechanism to increase web visibility to outside investigators is to model the highly 
successful NIAID-supported Nonhuman Primate Reagent Resource. The Nonhuman Primate Reagent 
Resource is a program that not only provides novel reagents, but also serves as a database for commercially 
available cross-reactive antibodies. In 2013 we were given permission to place the CNPRC Respiratory 
Diseases Unit web link on the heavily viewed (over 20,000 visits per year) Nonhuman Primate Reagent 
Resource home page. Finally, we will also increase our visibility to NIH Institutes by directly communicating 
with NIH program officers at NIEHS, NHLBI, and NIAID who have specific interests in air quality studies, 
asthma, and COPD. Given the increasing number of consortium-based programs supported by NIH, the 
Inhalation Exposure Core is well positioned to serve as a central hub for collaborative interactions between 
investigators from multiple instituf previously played a key role in a multi-institutional 
NIEHS P01 program project grant Excluded by Reque5!er Pl) that focused on the persistent biological effects of 
early life ozone exposure using n a translational animal model. In addition, through the 
close collaboration between the CNPRC and CTSC, outreach will be extended to CTSA institutions nationally. 

On a local and regional level, in conjunction with the Respiratory Diseases 
Unit, the Respiratory Diseases Center will be incorporated as the new location 
for the UC Davis Lung Research Day. The UC Davis Lung Research Day is a 
scientific retreat that is supported by the UC Davis Schools of Medicine and 
Veterinary Medicine and College of Engineering; it has been held consecutively 
for five years and was initiated as a mechanism to increase interactions 
between respiratory disease investigators, students, fellows, investigators new 
to the area, and pharmaceutical companies (Figure 6; 150+ in attendance). 
Pre 
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Ex
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CNPRC resource in the context of respiratory diseases. We are preparing for 
the 2015 UC Davis Lung Research Day to be held in the CNPRC seminar hall 
and will use the Respiratory Diseases Center for break out sessions/poster 
sessions. CNPRC tours will be incorporated to allow visiting scientists an 
opportunity to learn about research capabilities throughout the CNPRC. 

Lung Research Day 
Wednesday. May 7, ZOM 
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It is expected that addition of new faculty to the Respiratory Diseases Unit will further invigorate the Inhalation 
Exposure Core program. As detailed in the Respiratory Diseases Unit, the CNPRC has received commitments 
from the UC Davis Provost to provide faculty positions that will be used to support new RD Unit Core and 
Affiliate Scientists. We are particularly interested in identifying a new faculty member who is focused on upper 
(nasal) airways or lower (alveolar) airways disease mechanisms that will compliment ongoing expertise in 
tracheobronchial airways, particularly in relation to environmental exposures, asthma, and COPD. Such an 
individual will require active use of the Inhalation Exposure Core 

Specific Aim 1. Support state-of-the-art research by providing stable, well-characterized exposures to 
air pollutants, allergens, therapeutic agents, aerosols, and other test atmospheres. 
The overall objective of this Specific Aim is to continue to develop and refine systems for inhalation exposure in 
laboratory animals, emphasizing our unique capabilities for nonhuman primate studies. This effort includes the 
continued setup and testing of the Inhalation Exposure Core facilities housed in the Respiratory Diseases 
Center. The objectives will be accomplished by a high level of service offered to investigators requiring 
exposure of nonhuman primates and other laboratory animals to precisely controlled atmospheres. The 
interaction with individual investigators varies based upon needs and experience. The role of Inhalation 
Exposure Core faculty and staff is to provide support at all levels, from overall project planning to study 
completion. Provision of investigator service by the Inhalation Exposure Core will have two goals: 

Goal 1. Provide Optimal Inhalation Exposure Study Design. Given the requirements to deliver well
characterized atmospheres and the specific measures needed to evaluate the effect of these atmospheres on 
biological responses at appropriate times, consultation with Inhalation Exposure Core faculty is critical to 
ensure that the research questions being asked are addressed in an effective manner. Design considerations 
include timing and pattern of exposure, when and how atmosphere are assessed, and what biological end-
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points are critical to answer the specific research question. This process often includes the consideration of 
statistical power balanced against the budgetary constraints when using nonhuman primates. 

One mechanism to optimize study design is to enhance exposure efficiencies. The redominant inhalation 
chamber types used for studies are large stainless steel and glass units Prop rietary Info in volume 
suitable for exposing large or small animals to gases and aerosols [Hinners e a ., . ew generatft5�

...,ri"""et-ary-..,-----. 
....... Pr-op -r,-�t-ary-nhalation exposure chambers designed by Inhalation Exposure Core staff and constructed 1BfP the 

espiratory Diseases Center during the c
l',;-', 

....... ...,.... ...... � .............. .....-d will be able to house up to four nonhuman 
primates in individual cages. Comparatively Proprietary Info chambers in the previous facility were limited to 
a maximum of two rhesus macaques per h body weights < 1 kg at 4-6 months of age. 
Increased animal capacity per chamber results in greater exposure efficiencies, translating into significant 
savings by way of costs and time to investi ators.

Propriet 
Doors on opposite sides of the ne ary Into chamber facilitate veterinary access to animals, ease loading and 
unloading of chambers, and allow increased light diffusion within the chamb�....1..1...w.:.i'ntral air handling system 
su lies chemical, bacteriological, and radiological (CBR) filtered air to each Proprieta chamber at a flow rate of 

per minute for a complete air change every two minutes. The cham er air supply system consists of 
=.......,p,..,r..,..e-"""1.....,,,ers, high efficiency particulate air (HEPA) filters, and activated charcoal absorbers to remove most air 

pollutants. The high rate of ventilation causes rapid chamber atmosphere equilibration and lowers the level of 
airborne contaminants from the housed animals. Temperature control is also precisely maintained. These 
design features were included to further enhance care and housing conditions for animals. 

While undergoing exposure, monkeys are housed in stainless steel, open mesh cages. Prior to exposure, 
animals are given an appropriate period to become acclimated to the chamber environment. Automatic 
watering systems are used, and the exposure chambers are equipped with spray rings to facilitate daily 
cleaning, which reduces the build-up of ammonia and volatile amines. Young monkeys can be housed in small, 
socialized groups. For long periods in the chambers, adult monkeys are housed in specially designed pair 
cages with removable panels for enrichment purposes. The panel between two monkeys is first removed under 
supervision for certain periods until the compatibility of the pair is proven. Then the panel is removed and the 
two animals are free to interact. Identical chambers in the same room are used for the exposed groups and for 
the filtered air control groups. Animals remain in the chambers for the duration of study. These methods, 
combined with rigorous health screening and monitoring, ensure than animal health problems and their 
resulting impact on studies are kept to a minimum. 

The university provides 24-hour emergency response service for the large air handling and electrical 
equipment. An emergency electrical generator ensures the Core is fully operational at all times. Because high 
peak excursions of concentration can profoundly affect the biological response, preventing animals from 
exceeding exposure conditions due to failures of equipment or power loss is an important consideration. Limit 
controls are employed to turn off exposures and an alarm is activated if pre-set levels are exceeded during 
power failures or air handling system failure. Exhaust systems composed of CBR filters prevent release of 
contaminants into the ambient air. All of these safety features ensure optimal health of animals, which 
ultimately contributes to outcome measures that can be interpreted with confidence. 

Goal 2. Develop, Characterize, and Deliver Well-Characterized Test Atmospheres. Whether there is a 
need to develop new technologies for airborne materials or generate atmospheres that have been used 
previously by Inhalation Exposure Core investigators, in vivo and in vitro exposures are precisely monitored. 
Concentrations and other parameters are continuously evaluated and logged with a personal computer based 
data acquisition and control system. To ensure that pollutant concentrations and aerosol size distributions are 
accurate, continuous monitoring is used and careful comparisons are made between alternate methods. 
Exposures can be run seven days per week, 24 hours per day. Appropriate control strategies are implemented 
in the event of failures of airflow, power, or other equipment. Reports are provided to investigators at 
completion of each exposure study. Exposure reports consist of mean, standard deviation, range, percentiles 
in excess of a given level, calibration statistics, and other parameters. The Facilities and Other Resources 
section describes equipment used for generation of gases and aerosols. Some aerosol ex osure methods 
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• Chamber 03 Generation and Delivery. 03 is produced by electric discharge ozonizers from vaporized
liquid medical grade oxygen. 03 is delivered via Teflon™ lines to the mixing inlet of the exposure chamber
or in vitro exposure vessel. The 03 concentration is monitored from every 30 seconds to at least once
every eight minutes with an ultraviolet 03 analyzer (Model 4OOE, Teledyne API Corp., San Diego, CA). A
single analyzer can be used to monitor up to four chambers via computer-controlled valves. Analyzer
calibration is performed according to the national reference method [US Code of Federal Regulations,
1988] and is traceable to National Institute of Standards and Technology absolute 03 photometer located at
the California Air Resources Board Quality Assurance Laboratory in Sacramento, California. Proportional
03 control systems are also used to dynamically stabilize exposure concentrations. They are particularly
valuable for exposures that must be started at odd hours and for exposures involving multiple groups of
animals that must be replicated with very high precision. Certain analyses performed by investigators are
now so detailed and labor intensive that only a few or even just one animal can be evaluated in a day.
Therefore, individual exposures must be replicated with very high precision. The controllers can also serve
as interfaces between the computer and 03 generation systems. 03 exposure of anesthetized monkeys
can be maintained by using a humidified atmosphere of air and delivered through a tracheal tube or nasal
cannula. Adjustable flows of purified compressed air and medical grade oxygen, humidified to about 75%
relative humidity at 25QC and then filtered through a Teflon™ membrane (47 mm, Part No. R2PJO47, Pall
Corp. East Hills, NY). This mixture is introduced to the zero air inlet of an ultraviolet 03 analyzer/generator
(Model 1008-PC, Dasi bi Environmental Corp., Glendale, CA) that generates, monitors and controls a
constant concentration of 03. Air containing 03, travels to a 0.5 liter gas bag (Catalog No. TE1, BGI Inc.,
Waltham, MA) and then to a manifold to which the tracheal tube (Catalog No. 86224, Mallinckrodt Inc., St.
Louis, MO) or nasal cannula (Item No. 163055, Kendall-L TP, Chicopee, MA) are connected. Excess flow
from the manifold is exhausted through tubing at a slight positive pressure (4 cm H20). All materials in
contact with the 03 containing stream are Teflon® except for the tracheal tube that is polyvinyl chloride and
silicone nasal cannula. 03 reactivity of both has been found to be negligible or not detectable.

• In Vitro 03 Exposure. A relatively large scale in vitro exposure system enables the simultanFa11s exoasme
of cells to three 0

: 
levels with a filtered air control and is ideal for dose response studies i',01"'"' '' """5"' 

1982fc1
,u�:d by !1994���1

.��:t��Y lai., 1994a/ Excluded by al., 2002]. Culture plates with wells 
conta�l�� 1M� cell n inseffs are exposed to 03 or f1 tere air 1n specially designed 3.66 liter cylindrical 
glass vessels. Atmospheres contain 95% air and 5% carbon dioxide by volume and are saturated with 
water vapor at 37.5°C. This mixture flows through each vessel at a total rate of 15 liters per minute. In 
vessel lids, a diffuser plate with 19 symmetrically located holes, each 1.6 mm in diameter, is incorporated 
to evenly distribute flow. Exhaust is taken from a central point below a perforated desiccator plate. Vessel 
geometry and flow patterns ensure a homogeneous pollutant concentration is maintained and each culture 
receives the same concentration. The biolo ical response data indicates that homogeneous exposure is 
achieved!�c1ude

1

d by 
� 99 Excluded by 002]. Three vessels are used for 03 and one for control. 

• Generation and Charactenza ,on o ouse Dust Mite (Dermatophagoides pteronyssinus) (HDM) 
Aerosols. Lyophilized HDM extract (Greer Laboratories, Inc., Lenoir, NC) diluted in PBS is nebulized with 
a high flow rate at a flow rate of 20 liters/min (HEART®, Westmed, Inc., Tucson, AZ) using a nebulizer 
immersed in an ice-water bath to reduce water evaporation. To reduce electrostatic charge polydisperse 
droplets about 2 µm in diameter are diluted with a 48.3 liters/min stream of dry air and conveyed upward 
through a 33.6 liter krypton-85 discharging colum��clude,d by !1978]. The aerosol is mixed with the inlet 
air stream of a 4.2 m3 exposure chamber, producing an aerosol of solid particles composed of the allergen 
with salt residue. HDM aerosol total mass concentrations are measured by weighing samples collected on 
pre-weighed Teflon® coated glass fiber filters (Pallflex Fiberfilm P II elman Sciences, Ann Arbor, Ml). 
Total protein concentration is determined by amino acid analysis Excluded 1990] at the UC Davis Molecular
Structure r . A r namic size distributions are determined wit a Mercer-type 7 stage cascade 
impactor Excluded by 970]. On each impactor stage and after-filter, the content of chloride anion derived 
from sali e particles is measured by ion chromatography (Model ICS-1OOO, Dionex Corp., 
Sunnyvale, CA). The values reported are the mass median aerodynamic diameter (MMAD) and the 
geometric standard deviation (a9). Typically, for these HDM particles, the MMAD is 1.4 µm with a a9 of 2.6. 
An optical photometer is used to continuously mo

&
i
���!� 

concent
r
ation of particles during exposure and to 

indicate when the chamber can be opened safelylEx�u�ed by 2001 ].
• Bioaerosols. The expertise of the Inhalation Exposure Core is available for exposures to bioaerosols,

including exposures with immunostimulatory sequence DNA, proteins, endotoxin, cystic fibrosis genes in
liposomes or viral vectors, and other viruses including respiratory syncytial virus !Excluded by Requester
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!Excluded by Requester 12002]. High concentration aerosols containing these agents are delivered via mask to sedated
monkeys, with a portable concurrent flow spirometry aerosol inhalation exposure system!Excluded by Requester 
1976] in which respirable aerosol is generated with a nebulizer (MiniHEART®, Westmed, Inc., Tucson, AZ). 
Exhaust is drawn from an outlet port on the mask and across a breathing circuit filter (Model BB5OT, Pall 
Gelman Sciences, Ann Arbor, Ml). A heated pneumotachograph (Model 385OA, Hans Rudolph, Inc., 
Shawnee, KS) is connected to a tee upstream from the exhaust filter. As the monkey inhales and exhales 
the aerosol, pressure changes in the mask are automatically compensated and held to a minimum by the 
changes in a bias flow across the pneumotachograph. Pressure changes are analyzed using a computer 
based pulmonary physiology platform (Ponemah, DSI, Inc., Valley View, OH) that provides measurements 
of respiratory rates and volumes. With aerosol concentration, aerodynamic size, estimated deposition 
fraction and volume inhaled, the dose delivered during an inhalation period can be estimated. To ensure 
that potentially infectious or toxic aerosol does not escape into the exposure room, the system is operated 
at a slight negative pressure in an appropriate containment area, breathing circuit filters are used on the 
main exhaust and spirometer leg of the system, and a HEPA cartridge filter is used downstream from the 
breathing circuit filter on the main exhaust line. 

• Environmental Tobacco Smoke Generation and Exposure. The new environmental tobacco smoke
room is designed to produce homogeneous, stable and repeatable cigarette smoke contaminated
atmospheres at a mass concentration of 1 mg/m3 and 6 ppm CO. Low air turnover rates result in smoke
aging conditions that are representative of second-hand exposure in buildings occupied by human
smokers. The design consists of a clean air anteroom that houses a cigarette smoke generator, gas and
particulate monitors and a cigarette smoke exposure room.

Metrics. With increased outreach efforts by Inhalation Core faculty and Respiratory Diseases Unit Core 
Scientists, we anticipate increased usage of the facility. As new exposure atmospheres are requested, 
developed, and applied we expect that the number of clients and associated research publications will 
increase. We further expect that the recruitment of new Core and Affiliate Scientists will have a significant 
positive impact on Core usage. 

Alternative Strategies. When in vivo inhalation exposure methods cannot be developed or adapted to meet 
requests, the Inhalation Exposure Core will explore the possibility of expanding current in vitro and cell-based 
ex osure systems that have been proven to provide information regarding the toxicology of test atmospheres. 

Excluded by (Respiratory Diseases Unit) has significant expertise in this area and will provide consultation for 
both Core faculty, staff, and external investigators as needed. 

With global research interests in the role of biomass smoke in COPD pathogenesis, we will explore the 
feasibility of developing exposure methods to assess the biologic effects of chronic inhalation of wood smoke 
in nonhuman primates. 

Specific Aim 2. Provide nonhuman primate services for investigators to evaluate health effects of 
atmospheric exposures. 
Pulmonary function testing measures progressive change of static lung mechanics and airway responsiveness 
to specific and nonspecific stimuli. Central to the assessment of lung function in modern translational 
respiratory research is to have an optimized approach to understand, measure, and detect the heterogeneous 
changes that occur in chronic respiratory diseases. Whether the question is focused on airway diseases such 
as asthma or COPD, or parenchymal diseases such pulmonary fibrosis, the relationship of lung function to lung 
appearance is critical to understanding disease pathophysiology. Pulmonary function testing capabilities in the 
Inhalation Exposure Core include the ability to do traditional measurements of airflow (FEV1 and FVC), lung 
volume and diffusing capacity but also include the capability to perform cutting edge techniques that can 
provide a more granular assessment of proximal and distal airway function. These techniques open the door to 
assessment of small airway function and dynamic heterogeneity that can exist in the early stages of chronic 
lung disease. Moreover, pulmonary function testing can complement the CNPRC new imaging capabilities with 
high resolution CT in the Multimodal Imaging Core to fully integrate assessment of lung function and lung 
appearance. 

The Inhalation Exposure Core offers pulmonary function testing as a service, along with bronchoscopy that is 
typically used to evaluate airways inflammation. In addition, the Inhalation Exposure Core pulmonary function 
testing service develops new and refines existing measures of pulmonary function, including the development 
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of the lung diffusing capacity in nonhuman primates. The pulmonary function testing laboratory is a unique 918 
sq. ft. facility located within the Inhalation Exposure Core. The laboratory is equipped to evaluate multiple lung 
function endpoints in infant, juvenile , and adult nonhuman primates. Pulmonary function testing modalities that 

are critical for accomplishing this aim that are in place or being developed for the CNPRC P51 renewal include : 
• Static Lung Mechanics. Sedated and intubated monkeys are placed into the whole-body plethysmograph

(Buxco Electronics) and connected to a 3-way valve assembly. The semi-automated software, Maneuvers 

XA (Buxco Electronics), controls positive pressure inflation and negative pressure deflation to the lung.
Standard static lung volumes/capacities, forced expiratory volumes and flows, quasi-static lung
compliance, functional residual capacity, and thoracic gas volume are obtained.

• Aerosol Challenges. All challenges are administered as aerosols at a set tidal volume and breathing
frequency (size and age appropriate) using a compressed air nebulizer (Vortran, Inc., Miniheart Model) in
series with a positive pressure ventilator (Bird Mark 7A respirator). Allergen challenge is performed using a
set concentration of house dust mite allergen (0.02 mg protein/ml) delivered for 1 minute followed by 4
minutes of data collection and repeated up to 12 times. Allergen challenge is terminated when airway
resistance (Raw) doubles or arterial oxygen saturation falls below 75%. Histamine or methacholine 

challenges are performed using repeated 3O-second challenge periods separated by 4 minute data
collection periods. Histamine or methacholine challenges are performed with the initial concentration of
0.0625 mg/ml and ending at 32.0 mg/ml. The final concentration of histamine or methacholine to be
delivered is 32.O mg/ml or decreases 02 

saturation to 75%.
• Breathing Pattern and Arterial Oxygen Saturation. Tidal volume (VT) and breathing frequency are 

recorded on a breath-by-breath basis by integrating the output of the pneumotachograph using a digital
data acquisition system (Po-Ne-Mah, Inc). Arterial oxygen saturation (02Sat%) is recorded at the beginning
and end of each data collection period.

• Pulmonary Mecha · · nee. Pulmonary mechanics are measured using a transfer 
impedance metho Excluded by Requester 997]. The monkey breathes spontaneously through the 

pneumotachograph nkey is vibrated using a pseudo-random noise waveform (4 
to 128 Hz) produced by speakers mounted in the walls of the head-out plethysmograph (Pulmetrics Group, 
Boston, MA). The small changes in flow produced at the mouth, along with the changes in pressure inside 

the plethysmograph are measured at 4-second intervals. Transfer impedance Ztr is calculated as the ratio 
of the Fourier transform of box pressure 

�
r��

�� 
�hat of airway flow Excluded by Requester 1997]. 

���edanc, data is fit to the six-element mode 8<cludB�by h956] using a gra 1en op 1m 1za 1On ec nique
1��1

1
����1Jy 1988]. This six-element model includes central airway resistance (Raw), airway inertance (law),
alveolar as compressibility (Cg), tissue resistance (Rti), tissue inertance (lti), and tissue conductance (Cti) 

Excluded by Requester 1976]. These techniques give investigators the opportunity to utilize forced oscillatory 
techniques (FOT) to assess dynamic changes in airflow in a spontaneously breathing subject. This 

technique is particularly valuable in subjects that are not able to perform consistent and precise breathing 
maneuvers. FOT has successfully been used to assess d namic airway closure, now believed to be a the 

key element in airway hyperresponsivenes Excluded by 007].
• Multiple Gas Rebreathing Diffusing Capacity. e eve opment of a multiple gas diffusing capacity 

measurement increases capacity to evaluate the effects that altered lung development and pulmonary 
pathologies have on gas exchange and at what level these changes occur. When an inert gas is used, 
researchers can measure the Lung Clearance Index (LCI), which is a reflection of dynamic changes in 
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• Development of an External Thoracic Compression System. For the measurement of forced expir�¥6it
flow parameters in nonhuman primates, this system is used to obtain forced expiratory flow data
comparable to that obtained in chronic obstructive pulmonary disease and asthma patients.

Metrics. As lung function evaluation methods are requested, applied, and developed, both the number of 
clients and associated research publications will increase. Usage of lung function testing will increase as new 
Core and Affiliate Scientists utilize the Inhalation Exposure Core. Increased outreach to pharmaceutical 
companies will also enhance usage of the Inhalation Exposure Core , as measures of therapeutic efficacy 
typically require pulmonary function testing and bronchoscopy. 

Alternative Strategies. An additional strategy to enhance biological measures of exposure is to integrate 

assessment of airways remodeling via high resolution CT (available in the Multimodal Imaging Core) with lung 
function testing and/or bronchoscopy to provide a more thorough non-invasive evaluation of changes in lung 
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structure as a result of exposure. Preliminary studies by
.__ 

____ __.in collaboration with 
(University of Iowa) suggest that the use of a high resolution CT approach to track airway .... s-re_m_od ...... e ..... !l_in _g _ ..... 
changes longitudinally is feasible in a nonhuman primate model of COPD. VIDA software (VIDA Diagnostics, 
Inc.) for quantitative image analysis of lung parenchyma and airways is available for purchase or data can be 
uploaded online and quantified on a recharge basis. Little is known about the chronologic progression of 
airways disease; relatively non-invasive lung function testing in conjunction with imaging of airways remodeling 
will be highly informative for investigators and pharmaceutical companies testing the efficacy of curative 
therapeutics. 

When traditional assay methods cannot be development or adapted to meet requests, we will explore the 
possibility of using in vitro isolated airway methods that have been proven to provide valuable information 
regarding airway function and control. 

Specific Aim 3. Provide training in inhalation exposure technology for the next generation of 
nonhuman primate investigators. 
As a CNPRC resource, the Inhalation Exposure Core will provide training to graduate students, postdoctoral 
fellows, and new investigators as requested. Core faculty are active participants in multiple UC Davis campus 
graduate programs, where their expertise in inhalation exposure methodologies and pulmonary function testing 
are used to train PhD students in the classroom as well as in the laboratory. UC Davis has one of the largest 
concentrations of faculty (over 70) with air pollution expertise at any one university in the U.S, therefore the 
ability to train in a state-of-the-art facility for inhalation exposure will have significant appeal for recruitment of 
new trainees. As Dire r f r he Center for Environmental Health and member of the UC Davis Air Quality 

rclud�e'�earch Center · · is particularly well-positioned for identifying students and junior investigators eque�l!io have specific In eres s In eveloping careers in inhalation exposure technology. The UC Davis Air Quality 
Research Center is a unique collaborative research organization supporting multidisciplinary approaches to 
address questions in air pollution science, with the goal of contributing expertise towards regulation of air 
quality and climate change. The UC Davis Air Quality Research Center frequently partners with the California 
Air Resources Board in hosting air pollution conferences on the UC Davis campus; this forum also serves as 
an opportunity to engage new trainees and junior investigators interested in inhalation exposure technology. 
As discussed in Outreach Efforts, increased visibility at the national level at the Society for Toxicology 
meetings may further facilitate interest by prospective trainees and junior investigators. Collectively, these 
activities will support the development of future nonhuman primate investigators, in addition to ensuring 
continued innovation in pulmonary toxicology and animal models of respiratory disease. 

Metrics. Trainee number and productivity will increase as new Core and Affiliate Scientists utilize the 
Inhalation Exposure Core. Enhanced visibility of the Inhalation Exposure Core at the local, regional, and 
national levels will increase recruitment of new trainees in inhalation exposure technology. Increased 
mentoring and training will generate more publications, produce publications of higher quality, and support the 
development of new grant proposals for investigators. 

Alternative Strategies. Consistent with the overall vision to serve as a premiere resource for airborne 
materials exposure methods, the Core will provide detailed standard operating procedures (SOPs) and 
protocols through investigator inquiries. 
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CORE SERVICES: INHALATION EXPOSURE CORE 

Excluded by Requester 
expression in a rhesus allergic asthma model correlates with physiologic parameters of disease and 
exhibits common and distinct pathways with human asthma and a mouse asthma model. Am J Pathol 
179:1667-1680 2011. PMCID: PMC 3181391 

Ozone exposure during the early postnatal period alters the timing and pattern of 
�a,:-v�e�oT:ea:--::r-:=g::-::-ro�w=�;,:"-:,r=ev:-:-:e:::-10pment in nonhuman primates. Anat Rec 295:1707-1716, 2012. PMC Journal-in-

progress 
... IEx_ c_1u_d _ed_ b_y_R_e _qu_e _st _er ______________________________ __,!Fructose-fed

rhesus monkeys: a nonhuman primate model of insulin resistance, metabolic syndrome, and type 2 
diabetes. Clin Transl Sci 4:243-252, 2011. PMCID: PMC3170136 

!Excluded by Requester I Behavioral inhibition is 
associated with airway hyperresponsiveness but not atopy in a monkey model of asthma. Psychosom Med 
73:288-294, 2011. PMCID: PMC3090450

!Excluded by Requester 
Persistent rhinitis and epithelial remodeling induced by cyclic ozone exposure in the nasal airways of infant 
monkeys Am ,I Pbvsjol Luna Cell Mo! Pbvsjol 300·242-254 2011 PMCIP· PMC3043815 

!Excluded by Requester
Combustion-derived flame generated ultrafine soot generates reactive oxygen species and activates Nrf2 
antioxidants differently in neonatal and adult rat lungs. Part Fibre Toxicol 10:34, 2013. PMCID: 
PMC3735485 

!Excluded by Requester 
Susceptibility to inhaled flame-generated ultrafine soot in neonatal and adult rat lungs. Toxicol Sci 124:472-

Excluded by Requester 
ge-spec1 1c e ects on rat ant enzymes a er 1n a mg u tra me soot. 

Respir Cell Mal Biol 48:114-124, 2013. PMCID: PMC3547O88 
Excluded by Requester 

enve u ra 1ne par 1c es in uce cy oc 
developing neonatal and adult rat. Am 

Combustion 
expression in spec1 1c ung compar ments in the 

Lung Cell Mal Physiol 304:665-677, 2013. PMCID: 
Excluded by Requester Increased CCL24/eotaxin-2 with postnatal 

.__ _______ .....,. ______ ..,.... ............... -----------' ozone exposure in a ergen-sens1t1ze in ant man eys 1s not associated with recruitment of eosinophils to 
airwa mucosa. Toxicol A I Pharmacol 257:3O9-318 2011. PMCID: PMC3226879 

Excluded by Requester Behavioral inhibition in rhesus monkeys
(Macaca mulatta) is related to the airways response, but not immune measures, commonly associated with 

724 

1mvas a 1n in 1 1 s smo e-1n uce airway ep1 e 1a inJury: imp 1ca ions or erapy. 
FIIC Besoic ,I 42·350-361 2013 PMC ,I011roaHo-oroaress

!Excluded by Requester 
I Reduction of collagen VII 

anchoring fibrils in the airway basement membrane zone of infant rhesus monkeys exposed to house dust 
mite Am .l Pbvsial I 11□O Cell Mal Pbvsial 298·543-547 2010. PMCID: PMC2853345 

!Excluded by Requester 
I Postnatal development of the lamina reticularis in 

rim irwa . An . PMC Journal-in-progress 
Excluded by Requester Disruption of tracheobronchial airway growth following 

pas na a exposure o ozone an pa 1cles. lnhal Toxicol 23:520-531, 2011. PMC Journal-in-
progress 
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Postnatal episodic ozone results in persistent attenuation of pulmonary 
,__a _n ____ .......,,,__re_s_p_o_n _se_ s_o LPS challenge. Am J Physiol Lung Cell Mol Physiol 300:462-471, 2010. 

PMCID: PMC3064293 
!Excluded by Requester I Prediction of lung function response for 

populations exposed to a wide range of ozone conditions. lnhal Toxicol 24:619-633, 2012. PMC Journal-in
oroaress 

!Excluded by Requester !Environmental tobacco smoke and progesterone alter lung
inflammation and mucous metaplasia in a mouse model of allergic airway disease. Clin Rev Allergy 
lmmunol. 43:57-68, 2011. PMC Journal-in- ro ress 

Allergen and ozone exacerbate 
------,,--....-..--,------,--.-------,.--,-----,.,.....--........ ----,-...,.,...-....... 

Excluded by Requester 

serotonin-in uce increases in airway smooth muscle contraction 1n a model of childhood asthma. 
Respjratjon 83:529-542, 2012, PMC Journal-in-progress 
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Clin Exp Allergy 42:1104-1118, 2012. PMCID: PMC3913647 
!Excluded by Requester !Modelling of individual subject ozone exposure

res onse kinetics. lnhal Toxicol 24:401-415, 2012. PMC Journal-in-progress 
Excluded by Requester Vagal afferents contribute to exacerbated airway responses following ozone 

and aller en challen e. Res ir Ph siol Neurobiol 181 :277-285 2012. PMCID: PMC3366056 
Excluded by Requester House-dust mite allergen 

and ozone exposure decreases histamine H3 receptors in the brainstem respiratory nuclei. Toxicol Appl 
Pharmacol 247:204-210, 2010. PMC Journal-in- ro ress 

Excluded by Requester Secondhand tobacco smoke exposure differentially 
alters nucleus tractus solitarius neurons at two different ages in developing non-human primates. Toxicol 
A I Pharmacol 242:199-208 2010. PMC Journal-in- ro ress 

Excluded by Requester 1c responses to acute in ame soot part1c es: ce u ar 
injury and the airway antioxidant response. lnhal Toxicol 22 Suppl 2:70-83, 2010. PMCID: PMC3110018 
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CORE SERVICES: INHALATION EXPOSURE CORE 

VERTEBRATE ANIMALS 

The California National Primate Research Center (CNPRC) vivarium is a component of the UC Davis 
Association for Assessment and Accreditation of Laboratory Animal Care International (AAALAC)-accredited 
program. The most recent AAALAC review of the UC Davis Animal Care Program resulted in Full
Accreditation with no recommendations for improvements, attesting to the high quality standards at UC Davis 
and the CNPRC. At UC Davis, a single Institutional Animal Care and Use Committee (IACUC) oversees all 
animal use in research and teaching in order to ensure that the highest ethical and animal welfare standards 
are met. UC Davis animal facilities are routinely inspected by the UC Davis Attending Veterinarian, Excluded by 

Excluded by and the IACUC RequeSter 

Requester 

1. Proposed Use of Animals. The CNPRC maintains approximately 5,000 animals for investigators locally,
regionally, and nationally. The current CNPRC vivarium consists o1 pt· . . . · �e. 

Specific The outdoocanimaLhousingareaindudesl !field corrals! ······· ·· · · ·  �orncribs Specific Animal

Animal - . · -
1 or.Ation outdoor space is used primarily to support the long-term breeding program. The rhesus pro uct1on 1� ,;w 

provides research subjects (males and females) that span the entire lifespan ranging from newborns to 
juveniles, prime reproductive age adults, to geriatric stages of life. Approximately 1,700 of the 5,000 rhesus 
monkeys at the CNPRC are housed indoors. Animal rooms are maintained within the recommended 
guidelines established by the current edition of the Guide for the Care and Use of Laboratory Animals and 
the Animal Welfare Act. The CNPRC maintains two SPF rhesus colonies totaling 1,730 animals. SPF Level 
1 rhesus monkeys are free of Cercopithecine herpesvirus-1 (Herpes B-virus), SRV, SIV, and STLV. The 
SPF Level 1 colony of ~1,500 animals range in age from newborns to mature adults. These animals are 
housed in designated field corrals, corn cribs, and indoor animal rooms. SPF Level 2 includes pure Indian 
origin rhesus that are free of seven persistent viruses including the four Level 1 viruses plus simian foamy 
virus, rhesus rhadinovirus, and rhesus cytomegalovirus. The CNPRC also supports 12 long-tailed 
macaques for long-term projects funded by other sources. All are housed indoors and according to the 
CNPRC Primate Well-Being Plan comparable to rhesus monkeys. A small colony of titi monkeys (~86) are 
socially housed generally in family groups. 

CNPRC policies provide maximum occupational health and safety including mandatory guidelines for 
safely working with nonhuman primates and their fluids, cells, and tissues. Included are the following 
requirements when entering animal areas: uniforms, scrubs, or buttoned laboratory coats; designated work 
shoes or shoe covers; a facemask; full coverage eye goggles or face shields; and gloves. All work 
conducted in the laboratories is under the required BSL2+ conditions and according to the CNPRC training 
documents and standard operating procedures (SOPs) for the colony and experimental procedures. All 
work conducted in the laboratories are under the required BSL2+ conditions and according to the CNPRC 
employee handbook, standard operating procedures (SOPs) for the colony and for defined procedures and 
in the Pl Biological Use Authorization (BUA), and related facility and laboratory training documents required 
for employment. 

2. Justification of Animal Use, Species Choice, and Numbers. The CNPRC provides the optimal
environment in which to conduct studies with monkeys because of the unique facilities and expertise of the
personnel. The use of nonhuman primates is crucial for the study of human health and disease. Nonhuman
primates provide important translational and preclinical models because of reproductive, developmental,
physiologic, and immunologic similarities. The major colony at the CNPRC consists of rhesus macaques as
the species most frequently used in biomedical research and requested by the majority of investigators.
The colony is housed under three different conditions: indoor housing, outdoor group housing in corn cribs,
and half-acre outdoor field corrals. Animal numbers selected for projects are typically determined by a
power analysis as described in individual IACUC-approved protocols.

3. Veterinary Care. The CNP l-l-',.-...IU.l1.1.1.1.1......u..1.....1o;i......i,,u.i.l.l,w..1..,the direction of the Associate Director for Primate
Services (Chief Veterinarian) Excluded by Requester Veterinary support is provided by Veterinarians and
Animal Health Technicians s see nmate Medicine Services). Staff clinicians provide routine
surveillance of overall colony health and management practices as part of routine physical examinations.
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Animals in the outdoor animal colony are weighed, tuberculin tested, immunized for measles and tetanus 
as needed, serum banked as required, and examined routinely by a veterinarian twice annually. Animals 
housed outdoors are brought indoors to the hospital for treatment until resolution of the clinical problem 
and then returned to the social group as quickly as possible to maintain social stability. The hospital has an 
approximate average daily census of 100 animals (maximum 200). Animals in the indoor colony are 
weighed bi-monthly, tuberculin tested twice annually, vaccinated for measles as needed, serum banked as 
required, and examined by a Veterinarian generally before assignment to research projects and/or during 
annual evaluations. Indoor-housed animals on morning health report are assessed by a clinician and 
typically treated in their home cages as needed. Approximately 160 animals are on health report daily with 
a daily average of 45 animals requiring follow-up care. In addition to clinical care, the veterinary staff 
members also perform research and veterinary care surgeries (~300 major surgical procedures annually). 
Clinical veterinary staff members also conduct colony-based projects on new anesthetic agents, improved 
vaccines for animal health, and new surgical techniques. Surveillance for tuberculosis is essential for the 
continued health status of the CNPRC colonies. 

Centralized Research Support. The various services represented in Primate Services work synergistically 
to provide high quality, technical research support to all investigators utilizing the CNPRC, as needed, 
whether located locally or at a distant site. Staff veterinarians also provide extensive clinical support to 
animals on long-term research protocols (see Primate Medicine Services). 

Staff Training. The program emphasizes occupational safety, as well as increasing demands for technical 
expertise in the care and research support of nonhuman primates. Training is viewed not only as the initial 
step at hire, but as an ongoing process through in-house classes and support to attend relevant training 
programs, meetings, and conferences. A spectrum of training opportunities is available specific to the 
CNPRC and to meet campus-wide training requirements. These include: UC Davis Primate Handling and 
Husbandry Training, Campus Laboratory Animal Care Classes (AAALAC preparation); Injury / Illness 
Prevention Plan; Infection Control Plan; Exposure Control for Blood-borne Pathogens; Medical Waste 
Management; Hazardous Chemical Disposal Management; Campus Back Safety Class; Campus Radiation 
Safety Class; Pesticide and Antimicrobial Safety; Training in Good Laboratory Practices; Supervisor 
Training with Job Skills Worksheet; and position specific training for all levels of husbandry, animal care, 
and technical skills. The training program also includes a series of "Attention to Detail' documents that 
provide very detailed information for each of the training and skill areas the staff is expected to meet 
including information to enhance understanding and the need to adhere to defined guidelines for critical 
procedures. 

Standard Operating Procedures (SOPs). Primate Services has an extensive collection of 185 SOPs that 
provide detail on all operational procedures including: husbandry, animal health checks, preventive health, 
calibration of equipment, and a full array of medical and experimental procedures. SOPs are reviewed 
annually by all staff and undergo full review and revision every three years. SOPs are available in an 
electronic format online on the CNPRC internal website. All SOPs are reviewed and approved by the UC 
Davis IACUC, and SOPs by number can be noted in IACUC protocol submissions. 

4. Provisions to Minimize Discomfort, Pain, and Injury. Discomfort is minimized with appropriate sedation,
analgesics, and handling techniques. All possible anesthetics and analgesics are included and
administered under the direction of a CNPRC veterinarian. Animals are sedated with ketamine
hydrochloride (5-30 mg/kg intramuscular [IM]), telazol (5-8 mg/kg IM), or ketamine with dexmedetomidine
(0.015-0.075 mg/kg IM; with reversal atipamezole at a comparable dose) routinely to minimize discomfort
during experimental procedures. For some procedures, animals are intubated and maintained under
isoflurane (to effect) and monitored by the veterinary staff. Antibiotics and other related pharmacologic
agents are administered under the supervision of a CNPRC veterinarian according to the CNPRC
formulary. The CNPRC maintains a full veterinary staff (Senior Veterinarians, Veterinary Residents, Animal
Health Technicians, Veterinary Pathologists, Pathology Technicians) (see all sections of Primate Services).
Veterinarians are on call 24 hours a day, seven days a week. The CNPRC maintains an animal hospital,
surgery and radiology suites, infectious and noninfectious nonhuman primate nurseries, an infectious
isolation unit, and anatomic and clinical pathology services. UC Davis complies with NIH policy on animal
welfare, the Animal Welfare Act, and all other applicable federal, state, and local laws.
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5. Methods of Euthanasia. Animals are euthanized by an overdose of pentobarbital (;,:120 mg/kg
intravenously) consistent with the recommendations of the American Veterinary Medical Association
(AVMA) Guidelines on Euthanasia. All methods include well-established CNPRC SOPs as noted above,
which are approved by the UC Davis IACUC.
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CORE SERVICES: INHALATION EXPOSURE CORE 

RESOURCE SHARING PLAN 

A detailed Resource Sharing Plan is included in the Overall component of this application. 
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CORE SERVICES: MUL TIMODAL IMAGING CORE 

ABSTRACT 

The Multimodal Imaging Core (formerly the Computational Imaging Core) provides services to investigators 
locally, regionally, and nationally, encompassing scales that range from cellular to whole-animal imaging. The 
change in the Core name reflects the spectrum of services, imaging modalities, and continued growth of the in 
vivo imaging program within the Core. The goal of the Core is to support the research of investigators and 
trainees in qualitative and quantitative imaging applications and to assist with study design, data interpretation, 
grant submissions, and to conduct preclinical and IND-enabling studies. The Core has two distinct yet 
integrated components. The first component provides extensive microscopy/pathology-based services 
including whole slide scans, confocal microscopy, stereology training, methods development, and analysis. 
The Core also assists with the production of publication quality images, and provides consultation on 
experimental approaches for all imaging modalities. The Core is engaged in digitizing archived film images 
from various sources, including those created by the Anatomic and Clinical Pathology Services in Primate 
Services at the California National Primate Research Center (CNPRC). Microscopy instruments housed in the 
Core are available to trained users. The second component consists of in vivo imaging services provided by 
Core faculty and trained professionals and includes ultrasound imaging, optical imaging, positron emission 
tomography/computed tomography (PET/CT), and microPET, in addition to radiochemistry and 
pharmacokinetic analyses of new radiopharmaceuticals. Core faculty work in an integrated manner to 
implement the imaging goals of the program, and to ensure investigators have the depth and breadth of 
innovative imaging opportunities to conduct their research and to submit NIH grant applications. Dedicated 
faculty and staff are responsible for imaging services, radiotracer synthesis, administrative support, day-to-day 
operational management, computer support, preventive and routine maintenance, and quality assurance. 
CNPRC Information Technology staff provides networking for the imaging systems, install firewalls, integrate 
imaging systems with database systems, and perform daily backup operations. 

Project Summary/Abstract Page 1145 
Obtained by Rise for Animals. 

Uploaded to Animal Research Laboratory Overview (ARLO) on 09/19/2020



Contact PD/Pl: Lewin, Harris, A Core-Services-005 (985) 

CORE SERVICES: MUL TIMODAL IMAGING CORE 

FACILITIES AND OTHER RESOURCES 

Laboratories: The Core includes 6 laboratories for microscopy and histology in the laborator building (829 
sq. ft.), imagin suites in the animal quarters for ultrasound and o tical ima in Proprietary Info a microPET 
scanning room Proprietary a dedicated facility for PET/CT imagin Proprietary Info .............. ,.....,..., ...... ....,,.,""'ry for HPLC 
and related act rmacokinetic analysis of radiopharmaceu Ica s Proprietary Info The CMGI, a campus 
facility for small animal in vivo and biospecimen imaging directed by . ........ as .a biom�c:lical cycrotfffl:l by 

Exclud� .:t _r.:tc:l_i(?C::QE:lfDi?tryJabqratory,Jedbf . ............. pnd manage y - . . ... Thii 1�1:>Sf�by 
Reque�ffntains an RDS 111 (Siemens Molecular Imaging, Knoxville, TN) 11 MeV nega Ive I On Iomedical cy&o�Potf�r 

primarily for the production of 18F and 11
c to support PET imaaing studies. Routine radiotracers available 

include 18F-FDG, 18F-FHBG, 18F-FL T, 18F-PBR111, 18F-FMISO, T1C-PK11195, 18F-FMT, 11C-raclopride, 11C
SCH2339O, 64Cu-PTSM, and 64Cu, 89Zr, or 124I-labeled biomolecules. This facility supplies all necessary
radionuclides and radiotracers for in vivo PET studies and staff are certified for packaging and transporting
radioactive materials to the Primate Center. In addition, the CMGI supports a MicroXCT-2OO scanner (Xradia,
Santa Rosa, CA) for high resolution specimen CT with a resolution of 1-20 µm, a fluorescence cryomicrotome
(Barlow Scientific, Olympia, WA) that supports high resolution imaging of fluorescence in large tissue
samples/whole organs, and a phosphor storage autoradiography system (Amersham Storm 860). All three
instruments are available for use through the Core. UC Davis Radiation Use Authorizations are in place for all
activities. 

Clinical: Clinical care and related procedures in the Primate Center are conducted in the hospital area
containing pre- and post-surgery suites, outpatient, hospital and isolation wards, surgery, and pathology suites.
The Clinical Pathology Laboratory includes services for hematology, clinical chemistry, bacteriology,
parasitology, and serology (see Primate Services). 

Animal: The vivarium, which is part of the UC Davis AAALAC-accredited program, includes indoor animal
space including animal rooms, hospitals, surgery suites, nurseries, radioactive monitoring housing areas, and
infectious animal housing. The outdoor animal housing area includes half-acre field corrals and corn-cribs as
described in other sections of the application. Primate Services is centralized and provides animal care, colony 
management, research support, training, occupational safety, and a staff of expert animal handlers. The 
Clinical Pathology Laboratory provides diagnostic support services as noted. The veterinary staff includes on
site veterinarians for clinical care (24/7), veterinary pathologists, and animal health technicians, all described in 
other sections of the application. See Primate Services sections for more details. 

Computer: Colony demographics, breeding management, and health and pathology are all computerized, and
an IT unit provides desktop support and other related services. Multiple Macintosh and PC computer systems
and appropriate software for word processing, graphics, spreadsheets, and statistical analyses are available.
There are several computers attached to a variety of microscopes that are used for hardware control,
preprocessing and image acquisition, and image post-processing are available in the Core. A Linux based
image workstation for processing DeltaVision images, a PC graphics workstation for stereological analysis, and
a PC workstation for handling general graphics are available. Data storage servers (expandable multi-terabyte
volumes) are available for archiving client, pathology, and Core data. Computer systems are also linked with
the imaging systems and include advanced image visualization (Amira) and tracer kinetic modeling (PMod)
software, along with commercial vendor software for image analysis, image registration, and image fusion. 

Office�Excluded by Requester }ach occupy an office at the Primate Centel��I

I
��;1��Y has an office at the

Genorte ana 0I0r11eu1cai scIer1tes Facility, approximately 1 mile from the Primate Center. Core staff share
offices at the Primate Center and the Genome and Biomedical Sciences Facility. 

Other: The CNPRC provides the optimal environment for studies with nonhuman primates based on the
facilities, support services available, and extensive expertise as described in this application. All laboratories
are regularly inspected by UC Davis, Yolo County, and California agencies to assure compliance with
regulations regarding the use of biohazardous agents and infectious, chemical, and radioactive waste. 
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Contact PD/Pl: Lewin, Harris, A Core-Services-005 (985) 

CORE SERVICES: MUL TIMODAL IMAGING CORE 

EQUIPMENT 

Microscopy and Stereology: 
• Cryostat for frozen sections (1) and microtomes for paraffin and plastic sectioning (2)
• Olympus BX61 research microscope with 1 color and 2 B/W cameras, Olympus DSU spinning disk confocal

system, computer controlled stage and focusing system, Molecular Devices MetaMorph image capture,
analysis software, Intelligent Imaging Innovations SlideBook software for stereology and image data
collection, and Visiopharm VIS software for advanced stereological analysis using microscope hardware

• Olympus BX61 microscope with Intelligent Imaging Innovations SlideBook software for stereology technique
development by the Core staff

• Graphics workstation, flatbed scanner, and a high-quality color corrected printer which are used for
publication quality prints, converting film to digital images, image correction, and image archiving

• Document scanners for rapid digitization and OCR conversion of paper records
• Delta Vision Microscopy System and computer workstation for very high resolution multi-dimensional

fluorescence imaging with deconvolution
• Two computer workstations for offline analysis of stereology data and large multidimensional image analysis
• Annually updated Visiopharm VIS/CAST Grid Stereology System for quantitative data collection and

automated image analysis
• Fluorescence stereomicroscope outfitted with a high sensitivity color camera coupled to a computer system
• Dual-head brightfield stereomicroscope
• Olympus VS110 virtual microscopy/whole slide scanning system for brightfield, DIC, and fluorescence

imaging
• Cell Biosciences FluorChem-E scanner for gels and blots

Transmission and Scanning Electron Microscopy (located in the Diagnostic and Research Electron
Microscopy Laboratory on the UC Davis campus)

In Vivo and Biospecimen Imaging: 
• Phillips HDl®S000 SonoCT Ultrasound Imaging System
• Xenogen IVIS®200 imaging system (in vivo bioluminescence/fluorescence)
• Siemens microPET P4 imaging system
• GE Discovery® 610 PET/CT, 64 slice CT, whole-body BGO PET scanner
• Siemens RDS 111 biomedical cyclotron and radiochemistry facilities
• Xradia, MicroXCT-200 for high resolution CT (1-20 µm) (located in the CMGI)
• Barlow Scientific Fluorescence Cryo-microtome (located in the CMGI)
• Amersham Biosciences, Storm 860 for auto radiography (50-100 µm) (located in the CMGI)
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Contact PD/Pl: Lewin, Harris, A Core-Services-005 (985) 
0MB Number: 4040·0001 

Expiration Date: 06/3012016 

RESEARCH & RELATED Senior/Key Person Profile (Expanded) 

I 
Excluded by Requester 

I 
Excluded by Requester 

Tracking Number: GRANT117037 42 

PROFILE• Proiect Director/Princioal lnvestiaator I 

PROFILE • Senior/Kev Person I 
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Contact PD/Pl: Lewin, Harris, A Core-Services-005 (985) 

I 
Excluded by Requester 

Tracking Number: GRANT117037 42 

PROFILE - Senior/Key Person I 
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Contac t PD/Pl: Lewin, Harris, A Core-Servi ces-005 (985) 

RESEARCH & RELATED BUDGET - SECTION A & B, BUDGET PERIOD 1 

ORGANIZATIONAL DUNS*: 0471200840000 

Budget Type*: • Project O Subaward/Consortium 
Enter name of Organization: Regents of the University of California 

Start Date*: 05-01-2015 End Date*: 04-30-2016 Budget Period: 1 

0MB Number: 4040-0001 

Expiration Date: 06/30/20t 6 

A. Senior/Key Person

Prefix First Name• Middle Last Name* Suffix Project Role* Base Calendar Academic Summer Requested Fringe Funds Requested ($)* 

Name Salary ($) Months Months Months Salary ($)* Benefits ($)* 

1. 

2. 

3. 
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_
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Total Funds Requested for all Senior Key Persons in the attached file 

Additional Senior Key Persons: 

B. Other Personnel

Number of Project Role*

Personnel*

Post Doctoral Associates 
Graduate Students 

File Name: Total Senior/Key Person 44,157.00 

Calendar Months Academic Months Summer Months Requested Salary ($)* Fringe Benefits* Funds Requested ($)* 

........... . ........................................................................................... · ····································· ...................................... .......................... ............ ........... ....................................... ................ .............................. ................................................. . 

.............................. �.n.?.�.r.W�?..�.ct!.e. .. S.t.U.?..e.0.tS. ......................... ...................................... ...................................... ...................................... .................................................. .............................................. ·················································· 
Secretarial/Clerical 

·······::::::jr.'7�:9.l�:9.:r0.i0�:9.�:r1
"'

�Ex,...�-l -u�
.,..

:
"'"d ... _b -y----.i:::::: EFFORT

Microscopy Manager:1Excluded by 
1 ..... ::::6cij�:c.f $.�pp<>r.1Excluded by Requester 
1 ..... .... 1.rrict.9.i0.9..!.�.C.h..n.i?ct.1 .. ?.U.P.P..°.r:1Excluded by

6 

Radiochemistry Technical Suooort: 
.......... JExcluded by Requester 

1v11crosconv I ecnn1ca1 su ,, ort: 
!Excluded by Requester

Total Number Other Personnel

RESEARCH & RELATED Bud ge t {A-B} (Funds Requested) 

Trackin g Number : GRANT117037 42 

4,085.00 2,161.00 
...... ...................................... ···············•·•·········· ......... .................................................. ... .......................................... ..... . 

37,201.00 19,679.00 
....................... . . . .................. . .. ....... . 

4,692.00 
................. ......... ............. . ............................ .. . 

16,689.00 
........................... ...................... ........................ 

23,692.00 

1,569.00 
. ............................ ............ . 

8,828.00 
. .............. . . . . . . . . ...... .......... . 

12,533.00 

18,793.00 9,941.00 

Total Other Personnel 

Total Salary, Wages and Fringe Benefits (A+B) 
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6,246.00 
. ................................. . 

56,880.00 

6,261.00 
. .......................... . 

25,517.00 
. ......................... . 

36,225.00 

28,734.00 

159,863.00 

204,020.00 
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Contact PD/Pl: Lewin, Harris, A Core-Services-005 (985) 

RESEARCH & RELATED BUDGET - SECTION C, D, & E, BUDGET PERIOD 1 

ORGANIZATIONAL DUNS*: 0471200840000 

Budget Type*: • Project O Subaward/Consortium 

Enter name of Organization: Regents of the University of California 

Start Date*: 05-01-2015 End Date*: 04-30-2016 Budget Period: 1 

C. Equipment Description

List items and dollar amount for each item exceeding $5,000 

Equipment Item Funds Requested($)* 

Total funds requested for all equipment listed in the attached file 0.00 

Additional Equipment: 

D. Travel

File Name: 

Total Equipment 0.00 

1. Domestic Travel Costs ( Incl. Canada, Mexico, and U.S. Possessions)

Funds Requested ($)* 

3,000.00 

0.00 2. Foreign Travel Costs

E. Participant/Trainee Support Costs

1. Tuition/Fees/Health Insurance

2. Stipends

3. Travel

4. Subsistence

5. Other:

O Number of Participants/Trainees 

RESEARCH & RELATED Budget {C-E} (Funds Requested) 

Tracking Number: GRANT11703742 

Total Travel Cost 

Total Participant Trainee Support Costs 
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3,000.00 

Funds Requested ($)* 

0.00 

0.00 

0.00 

0.00 

0.00 

Funding Opportunity Number: PAR-14-226. Received Date: 
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Contact PD/Pl: Lewin, Harris, A Core-Services-005 (985) 

RESEARCH & RELATED BUDGET- SECTIONS F-K, BUDGET PERIOD 1 

ORGANIZATIONAL DUNS*: 0471200840000 

Budget Type*: • Project O Subaward/Consortium 

Enter name of Organization: Regents of the University of California 

Start Date*: 05-01-2015 End Date*: 04-30-2016 Budget Period: 1 

F. Other Direct Costs Funds Requested($)* 

1. Materials and Supplies 13,000.00 

2. Publication Costs 1,000.00 

3. Consultant Services 0.00 

4. ADP/Computer Services 0.00 

5. Subawards/Consortium/Contractual Costs 0.00 

6. Equipment or Facility Rental/User Fees 0.00 

7. Alterations and Renovations 0.00 

8. Gigabyte Network Rental Fee 2,500.00 

Total Other Direct Costs 16,500.00 

G. Direct Costs Funds Requested ($)* 

H. Indirect Costs

Indirect Cost Type 

1. MTDC Primate Center Rate

Cognizant Federal Agency 

(Agency Name, POC Name, and POC Phone Number) 

I. Total Direct and Indirect Costs

Total Direct Costs (A thru F) 223,520.00 

Indirect Cost Rate (%) Indirect Cost Base ($) Funds Requested ($)* 

22. 7 223,520.00 50,739.00 
----------< 

Total Indirect Costs 50,739.00 

DHHS, ERNEST WILLARD, (415) 437-7820 

Total Direct and Indirect Institutional Costs (G + H) 

Funds Requested ($)* 

274,259.00 

Funds Requested ($)"I 

0.00 

K. Budget Justification* File Name: MI_Budget_Justification.pdf 

(Only attach one file.) 

RESEARCH & RELATED Budget {F-K} (Funds Requested) 

Tracking Number: GRANT11703742 
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Contact PD/P l: Lewin, Harris, A Core-Services-005 (985) 0MB Number: 4040·0001 

Expiration Date: 06/30/20t 6 

RESEARCH & RELATED BUDGET - SECTION A & B, BUDGET PERIOD 2 

ORGANIZATIONAL DUNS*: 0471200840000 

Budget Type*: • Project O Subaward/Consortium 
Enter name of Organization: Regents of the University of California 

A. Senior/Key Person

Prefix First Name• Middle 

Name 

Start Date*: 05-01-2016 

Last Name* Suffix Project Role* 

End Date*: 04-30-2017 Budget Period: 2 

Base 

Salary($) 

Calendar Academic Summer Requested Fringe Funds Requested($)* 

Months Months Months Salary ($)* Benefits ($)* 
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Total Funds Requested for all Senior Key Persons in the attached file 

Additional Senior Key Persons: File Name: Total Senior/Key Person 44,555.00 

B. Other Personnel

Number of Project Role*

Personnel*

Calendar Months Academic Months Summer Months Requested Salary ($)* Fringe Benefits* Funds Requested ($)* 

Post Doctoral Associates 
Graduate Students 

....................................................................................................... · ····································· ...................................... ...................................... .................................................. .............................................. ................................................. . 

.............................. �.n.?.�.r.W�?..�.ct!.e. .. S.t.U.?..e.0.tS. ......................... ...................................... ...................................... ...................................... .................................................. .............................................. ·················································· 
Secretarial/Cleric

.,,
al

,........,
,........,.....,...,------,............. imagin.g .. Mana·ge;�Exc luded by 

.. ........... Microsc:'opy.ivia.na.L.
g ... e-rlr.-,�=c l -ud':-e-.d-:-b -y

--
""I 

1 ::::: ::::6cij�:c.f $.�pp<>r.i1Exc luded by Re
q
uester 

1 ..... .... 1.rrict.Qi:.1.9..:f.�.C.h..n.i?ct.1 .. 
::;.U.P.P..°.'1�: l.uded by

Radiochemistrv Technical ;:,u "on: 
....... JExcluded by Reque

s
ter I.._ 

1v11croscoov I ecnnical ::;uo□ort: 

------, . ...... ...................................... . ..................................... . . . ............... . . ............... . . . ............ ... ........................................... ................................................. . 

EFFORT 4,126.00 2,283.00 
...... ...................................... ···············•·•·········· ......... .................................................. ... .......................................... ..... . 

37,573.00 20,784.00 
....................... ... ··•······•········ . .. ....... . 

4,738.00 
................. ......... ............. . ............................ .. . 

16,856.00 
........................... ...................... ........................ 

23,928.00 

18,982.00 

1,669.00 
. ............................ ............ . 

9,324.00 
. .............. . . . . . . . . ...... .......... . 

13,236.00 

10,500.00 

6,409.00 
. ................................. . 

58,357.00 

6,407.00 
. .......................... . 

26,180.00 
. ......................... . 

37,164.00 

29,482.00 
, ____ _,!Exc luded by Requ es ter lr------.r-----------------------------------------

6 Total Number Other Personnel 

RESEARCH & RELATED Budget {A-B} (Funds Requested) 

Tracking Number: GRANT117037 42 

Total Other Personnel 

Total Salary, Wages and Fringe Benefits (A+B) 
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163,999.00 

208,554.00 
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Contact PD/Pl: Lewin, Harris, A Core-Services-005 (985) 

RESEARCH & RELATED BUDGET - SECTION C, D, & E, BUDGET PERIOD 2 

ORGANIZATIONAL DUNS*: 0471200840000 

Budget Type*: • Project O Subaward/Consortium 

Enter name of Organization: Regents of the University of California 

Start Date*: 05-01-2016 End Date*: 04-30-2017 Budget Period: 2 

C. Equipment Description

List items and dollar amount for each item exceeding $5,000 

Equipment Item Funds Requested($)* 

Total funds requested for all equipment listed in the attached file 0.00 

Additional Equipment: 

D. Travel

File Name: 

Total Equipment 0.00 

1. Domestic Travel Costs ( Incl. Canada, Mexico, and U.S. Possessions)

Funds Requested ($)* 

3,090.00 

0.00 2. Foreign Travel Costs

E. Participant/Trainee Support Costs

1. Tuition/Fees/Health Insurance

2. Stipends

3. Travel

4. Subsistence

5. Other:

O Number of Participants/Trainees 

RESEARCH & RELATED Budget {C-E} (Funds Requested) 

Tracking Number: GRANT11703742 

Total Travel Cost 

Total Participant Trainee Support Costs 
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3,090.00 

Funds Requested ($)* 

0.00 

0.00 

0.00 

0.00 

0.00 

Funding Opportunity Number: PAR-14-226. Received Date: 
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Contact PD/Pl: Lewin, Harris, A Core-Services-005 (985) 

RESEARCH & RELATED BUDGET- SECTIONS F-K, BUDGET PERIOD 2 

ORGANIZATIONAL DUNS*: 0471200840000 

Budget Type*: • Project O Subaward/Consortium 

Enter name of Organization: Regents of the University of California 

Start Date*: 05-01-2016 End Date*: 04-30-2017 Budget Period: 2 

F. Other Direct Costs Funds Requested($)* 

1. Materials and Supplies 13,390.00 

2. Publication Costs 1,030.00 

3. Consultant Services 0.00 

4. ADP/Computer Services 0.00 

5. Subawards/Consortium/Contractual Costs 0.00 

6. Equipment or Facility Rental/User Fees 0.00 

7. Alterations and Renovations 0.00 

8. Gigabyte Network Rental Fee 2,575.00 

Total Other Direct Costs 16,995.00 

G. Direct Costs Funds Requested ($)* 

H. Indirect Costs

Indirect Cost Type 

1. MTDC Primate Center Rate

Cognizant Federal Agency 

(Agency Name, POC Name, and POC Phone Number) 

I. Total Direct and Indirect Costs

Total Direct Costs (A thru F) 228,639.00 

Indirect Cost Rate (%) Indirect Cost Base ($) Funds Requested ($)* 

22.7 228,639.00 51,901.00 
----------< 

Total Indirect Costs 51,901.00 

DHHS, ERNEST WILLARD, (415) 437-7820 

Total Direct and Indirect Institutional Costs (G + H) 

Funds Requested ($)* 

280,540.00 

Funds Requested ($)"I 

0.00 

K. Budget Justification* File Name: MI_Budget_Justification.pdf 

(Only attach one file.) 

RESEARCH & RELATED Budget {F-K} (Funds Requested) 

Tracking Number: GRANT11703742 
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Contact PD/Pl: Lewin, Harris, A Core- S ervices-005 (985 ) 

RESEARCH & RELATED BUDGET - SECTION A & B, BUDGET PERIOD 3 

ORGANIZATIONAL DUNS*: 0471200840000 

Budget Type*: • Project O Subaward/Consortium 
Enter name of Organization: Regents of the University of California 

Start Date*: 05-01-2017 End Date*: 04-30-2018 Budget Period: 3 

0MB Number: 4040-0001 

Expiration Date: 06/30/20t 6 

A. Senior/Key Person

Prefix First Name•

M

iddle Last Name* Suffix Project Role* Base Calendar Academic Summer Requested Fringe Funds Requested 

(
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Total Funds Requested for all Senior Key Persons in the attached file 

Additional Senior Key Persons: File Name: Total Senior/Key Person 44,833.00 

B. Other Personnel

Number of Project Role*

Personnel*

Calendar Months Academic Months Summer Months Requested Salary ($)* Fringe Benefits• Funds Requested ($)* 

Post Doctoral Associates 
Graduate Students 

....................................................................................................... 
······································ 

...................................... ...................................... .................................................. .............................................. ................................................. . 

.............................. �.n.?.�.r.W�?..�.�!.e. . .  S.t.U.?..e.0.tS. ......................... ...................................... ...................................... ...................................... .................................................. .............................................. ·················································· 
Secretarial/Clerical 

................................................. .,,,.....,....,...,.,..-----, 

...... I.rr1�9.i0.9..r,,,i�.��9.�.r:1Excluded by
Microscopy ManaoeriExcluded by 

1 ..... ::::6cij�:c.f $.�pp<>r.i1Excluded by Req uester 
1 ..... .... 1.rri�.9.i:.1.9..!

.
�.C.h..n.i?�.1 .. ?.U.P.P..°.�.IExcluded by

Radiochemistrv Technical Sunnort: 
.!Excluded by Requester I 

Microscopy Technical Support: 

------. ........ ...................................... ...................................... .................................................. .............................................. ................................................. .EFFORT 4,176.00 2,385.00 
........ ......... . . .............. ..... . . . . . . . . ···············•·•·········· ......... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ....... . . . . . . . . . . . . . ......... . . . . . . ....... ..... . 

37,623.00 21,489.00 

4,789.00 
...... .. . . ... .. .. ......... ............. . ............................ .. . 

16,906.00 
..... . . . . . . . . . . . . .......... . . . . . . .. . . . . . . . . . . . . . . ... . . . . . . . . . . ... ..... . . .

23,979.00 

19,031.00 

1,744.00 
. ............. . . . ... ......... ............ . 

9,656.00 
. .............. . . . . . . . . ...... .......... . 

13,695.00 

10,870.00 

6,561.00 
. ................................. . 

59,112.00 
········•····•······ 

6,533.00 
. ................. ........ . 

26,562.00 
. ......................... . 

37,674.00 

29,901.00 

, ____ __,!Excluded by Req uester 11--__., ___ L..._ ______________________________________ _ 

6 Total Number Other Personnel 

RESEARCH & RELATED Budget {A-B} (Fu n d s  Requested) 

T racking Number : GR ANT117037 42 

Total Other Personnel 

Total Salary, Wages and Fringe Benefits (A+B) 
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166,343.00 

211,176.00 

Funding Opport u nity Number: PAR-14-226. R eceived Date: 2014-07-15T19:19:27.000-04 :00 

Obtained by Rise for Animals. 
Uploaded to Animal Research Laboratory Overview (ARLO) on 09/19/2020



Contact PD/Pl: Lewin, Harris, A Core-Services-005 (985) 

RESEARCH & RELATED BUDGET - SECTION C, D, & E, BUDGET PERIOD 3 

ORGANIZATIONAL DUNS*: 0471200840000 

Budget Type*: • Project O Subaward/Consortium 

Enter name of Organization: Regents of the University of California 

Start Date*: 05-01-2017 End Date*: 04-30-2018 Budget Period: 3 

C. Equipment Description

List items and dollar amount for each item exceeding $5,000 

Equipment Item Funds Requested($)* 

Total funds requested for all equipment listed in the attached file 0.00 

Additional Equipment: 

D. Travel

File Name: 

Total Equipment 0.00 

1. Domestic Travel Costs ( Incl. Canada, Mexico, and U.S. Possessions)

Funds Requested ($)* 

3,183.00 

0.00 2. Foreign Travel Costs

E. Participant/Trainee Support Costs

1. Tuition/Fees/Health Insurance

2. Stipends

3. Travel

4. Subsistence

5. Other:

O Number of Participants/Trainees 

RESEARCH & RELATED Budget {C-E} (Funds Requested) 

Tracking Number: GRANT11703742 

Total Travel Cost 

Total Participant Trainee Support Costs 
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3,183.00 

Funds Requested ($)* 

0.00 

0.00 

0.00 

0.00 

0.00 

Funding Opportunity Number: PAR-14-226. Received Date: 
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Contact PD/Pl: Lewin, Harris, A Core-Services-005 (985) 

RESEARCH & RELATED BUDGET- SECTIONS F-K, BUDGET PERIOD 3 

ORGANIZATIONAL DUNS*: 0471200840000 

Budget Type*: • Project O Subaward/Consortium 

Enter name of Organization: Regents of the University of California 

Start Date*: 05-01-2017 End Date*: 04-30-2018 Budget Period: 3 

F. Other Direct Costs Funds Requested($)* 

1. Materials and Supplies 13,792.00 

2. Publication Costs 1,061.00 

3. Consultant Services 0.00 

4. ADP/Computer Services 0.00 

5. Subawards/Consortium/Contractual Costs 0.00 

6. Equipment or Facility Rental/User Fees 0.00 

7. Alterations and Renovations 0.00 

8. Gigabyte Network Rental Fee 2,652.00 

Total Other Direct Costs 17,505.00 

G. Direct Costs Funds Requested ($)* 

H. Indirect Costs

Indirect Cost Type 

1. MTDC Primate Center Rate

Cognizant Federal Agency 

(Agency Name, POC Name, and POC Phone Number) 

I. Total Direct and Indirect Costs

Total Direct Costs (A thru F) 231,864.00 

Indirect Cost Rate (%) Indirect Cost Base ($) Funds Requested ($)* 

22. 7 231,864.00 52,633.00 
----------< 

Total Indirect Costs 52,633.00 

DHHS, ERNEST WILLARD, (415) 437-7820 

Total Direct and Indirect Institutional Costs (G + H) 

Funds Requested ($)* 

284,497.00 

Funds Requested ($)"I 

0.00 

K. Budget Justification* File Name: MI_Budget_Justification.pdf 

(Only attach one file.) 

RESEARCH & RELATED Budget {F-K} (Funds Requested) 

Tracking Number: GRANT11703742 
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Contact PD/Pl: Lewin, Harris, A Core-Services-005 (985 ) 

RESEARCH & RELATED BUDGET - SECTION A & B, BUDGET PERIOD 4 

ORGANIZATIONAL DUNS*: 0471200840000

Budget Type*: • Project O Subaward/Consortium
Enter name of Organization: Regents of the University of California

Start Date*: 05-01-2018 End Date*: 04-30-2019 Budget Period: 4 

0MB Number: 4040-0001 

Expiration Date: 06/30/20t 6 

A. Senior/Key Person
Prefix First Name• Middle Last Name* Suffix Project Role* Base Calendar Academic Summer Requested Fringe Funds Requested ($)*

1. 

2. 

3. 

Name Salary ($) Months Months Months Salary ($)* Benefits ($)*

... 

Ex

-

cl

-

ud

_

e

_

d

_

b

_

y

_

R

_

e

_

q

-

ue

-

s

-

te

_r ___________ ............... 11:i.ii[:1[ i:•••• ... �-:-�:
_

u

s-

t i

�-�-�-1 __.f 
F

O

R

T Iii••····· ii ';;i� � :i;� ii < :;;i;r ii 
Total Funds Requested for all Senior Key Persons in the attached file 

Additional Senior Key Persons: File Name: Total Senior/Key Person 45,087.00 

B. Other Personnel
Number of Project Role*
Personnel*

Calendar Months Academic Months Summer Months Requested Salary ($)* Fringe Benefits* Funds Requested ($)*

Post Doctoral Associates 
Graduate Students 

........... . ........................................................................................... · ····································· ...................................... .......................... ............ ........... ....................................... ................ .............................. ................................................. . 

.............................. �.n.?.�.r.W�?..�.c1.!.e. .. S.t.U.?..e.0.ts. ......................... ...................................... ...................................... ...................................... .................................................. .............................................. ·················································· 
Secretarial/Cleric;il 

: : ::::::: :::: i r.n.�:9.1�:9.:r0.i0�:9.�·rl"JEx
,,.....c

-

lu

-

de

_

d

_

b

_

y"""R"'"e

-
q

-
ue

-

s

-
te

-

r--.. EFF

O

R

T ...... t111.i.C.r.°.S.�.°.PY .. t111c1..nageqExcluded by
1 ..... .... .P.r.°.i�.C.t.�.upp<>r.tlExcluded by Requester 

1 ..... .... 1.rric1..9.i0.9..!.�.C.h..n.ic,c1..1 . .  ?.U.PP..°.�JExcluded by R

6 

....... 1�c�u:d:;.����!.�
5

ue��r::::::' �
11

::::'. •.
Micrnc:f'nnv T .,,..hni,..=>I C::1Jooort: 

!Excluded by Requester I 
Total Number Other Personnel 

RESEARCH & RELATED Budget {A-B} (Funds Requested) 

Trackin g Number : GRANT117037 42 

4,209.00 2,476.00 ........................................ ···············•·•·········· ......... .................................................. ... .......................................... ..... .
38,329.00 22,544.00 

4,834.00 ................. ......... ............. . ............................ .. . 
17,195.00........................... ...................... ........................ 
24,409.00 

19,362.00 

1,814.00 . ........................................ . 
10,114.00 

. .............. . . . . . . . . ...... .......... . 

14,357.00 

11,388.00 

Total Other Personnel 

Total Salary, Wages and Fringe Benefits (A+B) 

Pa ge 1159 

6,685.00. ................................. . 
60,873.00 

6,648.00. .......................... . 
27,309.00. ......................... . 
38,766.00 

30,750.00 

171,031.00 

216,118.00 
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Contact PD/Pl: Lewin, Harris, A Core-Services-005 (985) 

RESEARCH & RELATED BUDGET - SECTION C, D, & E, BUDGET PERIOD 4 

ORGANIZATIONAL DUNS*: 0471200840000 

Budget Type*: • Project O Subaward/Consortium 

Enter name of Organization: Regents of the University of California 

Start Date*: 05-01-2018 End Date*: 04-30-2019 Budget Period: 4 

C. Equipment Description

List items and dollar amount for each item exceeding $5,000 

Equipment Item Funds Requested($)* 

Total funds requested for all equipment listed in the attached file 0.00 

Additional Equipment: 

D. Travel

File Name: 

Total Equipment 0.00 

1. Domestic Travel Costs ( Incl. Canada, Mexico, and U.S. Possessions)

Funds Requested ($)* 

3,278.00 

0.00 2. Foreign Travel Costs

E. Participant/Trainee Support Costs

1. Tuition/Fees/Health Insurance

2. Stipends

3. Travel

4. Subsistence

5. Other:

O Number of Participants/Trainees 

RESEARCH & RELATED Budget {C-E} (Funds Requested) 

Tracking Number: GRANT11703742 

Total Travel Cost 

Total Participant Trainee Support Costs 

Page 1160 

3,278.00 

Funds Requested ($)* 

0.00 

0.00 

0.00 

0.00 

0.00 
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Contact PD/Pl: Lewin, Harris, A Core-Services-005 (985) 

RESEARCH & RELATED BUDGET- SECTIONS F-K, BUDGET PERIOD 4 

ORGANIZATIONAL DUNS*: 0471200840000 

Budget Type*: • Project O Subaward/Consortium 

Enter name of Organization: Regents of the University of California 

Start Date*: 05-01-2018 End Date*: 04-30-2019 Budget Period: 4 

F. Other Direct Costs Funds Requested($)* 

1. Materials and Supplies 14,205.00 

2. Publication Costs 1,093.00 

3. Consultant Services 0.00 

4. ADP/Computer Services 0.00 

5. Subawards/Consortium/Contractual Costs 0.00 

6. Equipment or Facility Rental/User Fees 0.00 

7. Alterations and Renovations 0.00 

8. Gigabyte Network Rental Fee 2,732.00 

Total Other Direct Costs 18,030.00 

G. Direct Costs Funds Requested ($)* 

H. Indirect Costs

Indirect Cost Type 

1. MTDC Primate Center Rate

Cognizant Federal Agency 

(Agency Name, POC Name, and POC Phone Number) 

I. Total Direct and Indirect Costs

Total Direct Costs (A thru F) 237,426.00 

Indirect Cost Rate (%) Indirect Cost Base ($) Funds Requested ($)* 

22. 7 237,426.00 53,896.00 
----------< 

Total Indirect Costs 53,896.00 

DHHS, ERNEST WILLARD, (415) 437-7820 

Total Direct and Indirect Institutional Costs (G + H) 

Funds Requested ($)* 

291,322.00 

Funds Requested ($)"I 

0.00 

K. Budget Justification* File Name: MI_Budget_Justification.pdf 

(Only attach one file.) 

RESEARCH & RELATED Budget {F-K} (Funds Requested) 

Tracking Number: GRANT11703742 
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Contact PD/Pl: Lewin, Harris, A Core-Services-005 (985) 

RESEARCH & RELATED BUDGET - SECTION A & B, BUDGET PERIOD 5 

ORGANIZATIONAL DUNS*: 0471200840000 
Budget Type*: • Project O Subaward/Consortium 
Enter name of Organization: Regents of the University of California 

Start Date*: 05-01-2019 End Date*: 04-30-2020 Budget Period: 5 

0MB Number: 4040·0001 

Expiration Date: 06/30/20t 6 

A. Senior/Key Person

Prefix First Name• Middle Last Name* Suffix Project Role* Base Calendar Academic Summer Requested Fringe Funds Requested ($)* 

Name Salary ($) Months Months Months Salary ($)* Benefits ($)* 

i.;��, ... :_ds-

cl

-�-�-�-:,-Y .-�-�-�,-�o-,:-•.-',-1 s_
e

_n
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_
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_
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-
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I

EFFORT 

Iii••····· ii 

1

;;i� � ::;;; ii < :;;;;; ii 
Additional Senior Key Persons: File Name: Total Senior/Key Person 45,349.00 

B. Other Personnel

Number of Project Role*

Personnel*

Post Doctoral Associates 
Graduate Students 

Calendar Months Academic Months Summer Months Requested Salary ($)* Fringe Benefits* Funds Requested ($)* 

........... . ........................................................................................... · ····································· ...................................... .......................... ............ ........... ....................................... ................ .............................. ................................................. . 

............................. . �.n.?.�.r.W�?..�.ct!.e. . .  S.t.U.?..e.0.tS. ......................... ...................................... ...................................... ...................................... .................................................. .............................................. ·················································· 
Secretarial/Clerical ............. imag

i
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M
ana·ged"'

Ex
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c- 1 -ud 
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R
""'r�··

·
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:cio ............................. 2:sis'.i:io 

········· ···
·
······· ........... 6-:S2ii:io

············•r0.
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�r·°.��·°.P.ii0.�·nag

e
rj�cluded by •••••• ································••:••· ................

.
.
......

.
... ......... •••••···················· .. :)�:f1.\§0, •••••••••• ··············23:459'.ifo ...... ·······

···
····

·�?:\7.�·'.�·0,
1 ..... .... .P.r.Clj�.C.t.�.upp<>r.t!Excluded by R equest e r . .. ....................... ................. ......... ............. . .......... �.:�.8.�.:�.0. .. . 
1 ..... .... 1.rric1.9.i0.9..!.�.C.h..n.ic,c1.1 . .  ?.U.PP..°.r�Excluded by L

.... . .. . . . . .. . . . .. . . . .. . . ... . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

1.!.:�.?!.:�0 
Radiochemistrv Technical ;:,u "on: 24,654.00 

.... ..JExcluded by R eques ter 1 .....
.... .

Microscopy Technical Support: 
iExclud ed by R equest e r I 

19,555.00 

1,886.00 
. ............. .. . ... ......... ............ . 

10,524.00 
....... ......... . . . . . . ....... ........... 

14,940.00 

11,851.00 

6 Total Number Other Personnel Total Other Personnel 

Total Salary, Wages and Fringe Benefits (A+B) 

RESEARCH & RELATED Bud get {A-B} (Funds Requested) 
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6,769.00 
. .......................... . 

27,891.00 
. ......................... . 

39,594.00 

31,406.00 

174,657.00 

220,006.00 
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Contact PD/Pl: Lewin, Harris, A Core-Services-005 (985) 

RESEARCH & RELATED BUDGET - SECTION C, D, & E, BUDGET PERIOD 5 

ORGANIZATIONAL DUNS*: 0471200840000 

Budget Type*: • Project O Subaward/Consortium 

Enter name of Organization: Regents of the University of California 

Start Date*: 05-01-2019 End Date*: 04-30-2020 Budget Period: 5 

C. Equipment Description

List items and dollar amount for each item exceeding $5,000 

Equipment Item Funds Requested($)* 

Total funds requested for all equipment listed in the attached file 0.00 

Additional Equipment: 

D. Travel

File Name: 

Total Equipment 0.00 

1. Domestic Travel Costs ( Incl. Canada, Mexico, and U.S. Possessions)

Funds Requested ($)* 

3,376.00 

0.00 2. Foreign Travel Costs

E. Participant/Trainee Support Costs

1. Tuition/Fees/Health Insurance

2. Stipends

3. Travel

4. Subsistence

5. Other:

O Number of Participants/Trainees 

RESEARCH & RELATED Budget {C-E} (Funds Requested) 

Tracking Number: GRANT11703742 

Total Travel Cost 

Total Participant Trainee Support Costs 
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3,376.00 

Funds Requested ($)* 

0.00 

0.00 

0.00 

0.00 

0.00 
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Contact PD/Pl: Lewin, Harris, A Core-Services-005 (985) 

RESEARCH & RELATED BUDGET- SECTIONS F-K, BUDGET PERIOD 5 

ORGANIZATIONAL DUNS*: 0471200840000 

Budget Type*: • Project O Subaward/Consortium 

Enter name of Organization: Regents of the University of California 

Start Date*: 05-01-2019 End Date*: 04-30-2020 Budget Period: 5 

F. Other Direct Costs Funds Requested($)* 

1. Materials and Supplies 14,631.00 

2. Publication Costs 1,126.00 

3. Consultant Services 0.00 

4. ADP/Computer Services 0.00 

5. Subawards/Consortium/Contractual Costs 0.00 

6. Equipment or Facility Rental/User Fees 0.00 

7. Alterations and Renovations 0.00 

8. Gigabyte Network Rental Fee 2,814.00 

Total Other Direct Costs 18,571.00 

G. Direct Costs Funds Requested ($)* 

H. Indirect Costs

Indirect Cost Type 

1. MTDC Primate Center Rate

Cognizant Federal Agency 

(Agency Name, POC Name, and POC Phone Number) 

I. Total Direct and Indirect Costs

Total Direct Costs (A thru F) 241,953.00 

Indirect Cost Rate (%) Indirect Cost Base ($) Funds Requested ($)* 

22. 7 241,953.00 54,923.00 
----------< 

Total Indirect Costs 54,923.00 

DHHS, ERNEST WILLARD, (415) 437-7820 

Total Direct and Indirect Institutional Costs (G + H) 

Funds Requested ($)* 

296,876.00 

Funds Requested ($)"I 

0.00 

K. Budget Justification* File Name: MI_Budget_Justification.pdf 

(Only attach one file.) 

RESEARCH & RELATED Budget {F-K} (Funds Requested) 

Tracking Number: GRANT11703742 
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Contact PD/Pl: Lewin, Harris, A Core-Services-005 (985) 

CORE SERVICES: MUL TIMODAL IMAGING CORE 

BUDGET JUSTIFICATION 
All funds requested in the Core are for developmental and administrative activities only. Services provided to 
users are fully charged to those activities based upon approved rates. The Core leverages opportunities and 
services 

�
rovided throu

:
h the UC Davis Center for Molecular and Genomic Imaging (CMGI) directed by Core 

�clud��ntist[ - � This service primarily entails the provision of radioisotopes and additional expert equep�rsonne to assist as e workload demands; these individuals do not receive support from the P51 base 
grant as noted below (shown in italics). 

PERSONNEL 
The personnel table provides an overview of the percent full time equivalent (FTE) devoted to CNPRC base 
grant functions and the funding source. Totals with an asterisk (*) represent those individuals whose effort is 
split among more than one component of the CNPRC. 

Excluded by Requester 

Role 

Core Scientist 

Core Scientist 

Core Scientist 

Percent(%) FTE devoted to CNPRC base 
functions b source 

P51 Pro ram Income Other Total 
% Effort 

,cs are no supported by the P51 base grant; their sa ary support ,s prov, 

. . IEFFORT I % Effort Excluded by 

PhD, Core Sc1ent1st ... _____ _.months Requester in the 
-..,.....e _p _a_r ... m_e_n-.-s _o..,...., ... e ... a-iatrics and Cell Biology and Human Anatomy, School of Medicine. i h L of the 

Multimodal Imaging Core and provides ultrasound, optical, and PET/CT imaging services Excluded by has a 
long-standing commitment to, and productive track record in, providing research opportunities to investigators 
and fostering partnerships and collaboration���I

.�
de

1

d ?Y lis an internationally-renowned expert in the use of
nonhuman primates for translational researcti, ancf nas provided investigators new ways to incorporate state
of-the-art in vivo imaging techniques and procedures in their research programs. She is a leader in ultrasound 
imaging in nonhuman primates, and developed the growth charts and imaging paradigms specific to rhesus 
and long-tailed macaques used nationally/internationally. She has also initiated unique interventional 
procedures for model development and experimental procedure��cI.��e.��Y I initially developed the imaging 
program with a focus on ultrasound imaging. Due to the success oi tfi1s approach, the program expanded to 
optical im · · h is also unique to the CNPRC, and more recently microPET and PET/CT with the 
addition of Excluded by to the program.Requester 

Excluded by Requester . . IEFFORT I 1% Effort !Excluded by 1· . .__-=-----....,.....,,,,..,....._, PhD, Core Sc1ent1st ,___..,.......,,---,--_, months Bernieslec1s Professor in the
Department of Biomedical Engineerin Colle e of Engineering, with a joint appointment in the Department of 
Radiology, School of Medicin Excluded by the Director of the CMGI, a state-of-the-art center dedicated to 
small animal imaging in the Genome an 1omedical Sciences Facility, within 5 minutes of the Primate Center. 
The CMGI houses a biomedical cyclotron and chemistry facilities (hot and cold) for contrast a ent development 
(directed b0Excluded by lsee letter) and functions as a resource for all of UC Davis Excluded by as over
25 years ol8�rfer1ce iii rnbmedical imaging science, with expertise that spans in,l,W,��i,.,....�, image 
reconstruction, quantitative imaging, and molecular imaging applications in animals and humans. He 
developed the microPET scanner that became a commercial product for small animal and nonhuman primate 
imaging through Concorde Microsystems and, subsequently, Siemens. His laboratory has developed microCT 
scanners, a combined PET/MRI instrument, and a hyperspectral fluorescence tomography system. He has 

Budget Justification Page 1165 Obtained by Rise for Animals. 
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Contact PD/Pl: Lewin, Harris, A Core-Services-005 (985) 

expertise in a broad range of imaging modalities and has ublished widel in the areas of image 
reconstruction, image quantification, and image registration. Excluded by Requester ave �,1,l,1.1.u.a...O,l.l,,l,l�ing 
and productive collaboration as evident by several collabora 1ve gran s an Join pu 1ca ions Excluded by
Core Scientist in the Re roductive Sciences and Regenerative Medicine Unit, complemen ing 
standing commitment o Excluded by o in vivo imaging.Requester 

,----------. ..._ ___ ___. !EFFORT I 
% Effort Excluded 

!Excluded by Requester phD, Core Scientist,__ ___ __.month by is Professor in the Department of 
Anatomy, Physiology, and Cell Biology, School of Veterinary Medicine. e provides the training and direction 
for quantitative assays and computational approaches focused on microscopy and morphology performed in 
the Core. He also teaches seminars and courses in sampling and stereology. He provides the training and 
direction for fluorescence microscopy, whole mount tissue microscopy, immunohistochemistry, and in situ 
hybridization. He has extensive and unique expertise in stereology and novel applications of this methodology 
for a spectrum of research applications. 

!Excluded by Requester I _ _ . EFFORT % Effort Excluded by 
.... -...... ....-...... -.---·BA, lmagmg Techmc1a ...._..,.... _____ ....,months Requester is a technical staff member 

in ,n vivo imaging services and is respons1 e or rou ine main enance an operation of the microPET and 
PET/CT imaging systems and quantitative data analysis. She is also a staff member of the CMGI. 

Excluded by !EFFORT I % Effort Excluded Requester MS, Radiochemistry Manager
.,. ........ _.,,..... __ months b Re uest provides radiochemistry 

support or t e in vivo imaging component of the Core. He is responsible or ra 1onuclide production, new 
tracer radiosynthesis, and their applications for PET imaging, as well as the HPLC system. 

I I 'EFFORT
I 

% Excluded Excluded by 
Berniestec PhD, Senior Scientist ... .,..,... __ .,..... .... months Effort by is an Assistant Adjunct Professor in 

the Department of Cell Biology and Human Anatomy, S e 1c1ne. He has extensive ex ertise in 
�r,robalrgy and in vivo imaging, and has worked closely and published extensively wit Excluded by Requester

l:;xciudf:d_.?Y �e will primarily provide PET/CT and optical imaging support, routine quality assurance testing, and 
HPLC analysis. 

'Excluded by Requester I . EFFORT % Effort Excluded by 
..... _______ __,_ Imaging Manager _____ months Re uester rovides organizational and 

managerial support for the Core, inc u ing sc e uling, assisting inves 1ga ors in coordination of projects, 
oversight of the facilities, and with HPLC analysis and other assays and procedures as needed. 

!Excluded by Requester I . . . !EFFORT
I 

% Effort Excluded by 
.... -----,----..... Microscopy Techmc1an

-.................... ,....,.. ......... 
month Requester is responsible for 

support of research, development, and admir11strat10r, Or co 11putationa 1mag1ng an stereologic applications. 
She is also responsible for immunohistochemistry, in situ hybridization, and support for the Primate Pathology 
Image Database for research and development. 

!Excluded by Requ I 'EFFORT
I 

% Effort Excluded by ..... ________ _, Microscopy Manager months ......, ____ ........ _. Re uester provides the 
oversight and managerial support for micro .... s""'c"""o"'"p-y-, ""'s ... fe"""r"""e"""o,..lo·gy, dig1 a imaging, 1sto ogy, ana microscopy 
consultation services. He assists faculty, staff, and students with their research needs for qualitative and 
quantitative applications. 

Additional in vivo imaging support is provided for microPET and PET/i
�; 

HPLC anatvsis new owtocot

development, and tracer kinetic modeling through staff in the CMG1jExcludedbyRequeSter
This provides additional personnel support to the Core through rechar.,,..,g""e"'"a""'c=,v"""1

""y,... _ ____________ __, 

EQUIPMENT 
Requests for equipment are shown in the Facilities Improvement section. 

SUPPLIES 
$10,000 is requested for general supplies, reagents, and miscellaneous supplies to support the technical 
development of new methodologies in the Core. 

$3,000 is requested for upgrades for data storage and network hardware for all imaging applications. 
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Contact PD/Pl: Lewin, Harris, A Core-Services-005 (985) 

TRAVEL 

$3,000 is requested to attend two professional meetings annually to advertise Core services and update on 
new developments and research applications that are available at the CNPRC. 

OTHER EXPENSES 
$1,000 is requested for manuscripts related to new technology development. 

$2,500 is requested for the gigabyte network rental fee. 

SUBSEQUENT YEARS 

In Years 2 through 5, all non-personnel costs are increased by 3%. Personnel costs are increased based on 
projected salary escalations by title code and the UC Davis federally negotiated fringe benefit rates. 

FACILITIES AND ADMINISTRATIVE COSTS (INDIRECT COSTS) 

Indirect Costs are budgeted in accordance with the UC Davis rate agreement dated August 19, 2013 at 22.7%, 
which is the negotiated rate for the CNPRC Base Grant. Per the UC Davis' rate agreement, this indirect cost 
rate is applied on a Modified Total Direct Cost basis, which includes all salaries and wages, fringe benefits, 
materials and supplies, services, travel, and the first $25,000 of each subgrant and subcontract. Excluded from 
the modified total direct costs are equipment; capital expenditures; charges for tuition remission; rental costs; 
scholarships and fellowships; as well as the portion of each subgrant and subcontract in excess of $25,000. 
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Contact PD/Pl: Lewin, Harris, A Core-Services-005 (985) 

RESEARCH & RELATED BUDGET - Cumulative Budget 

Section A, Senior/Key Person 

Section B, Other Personnel 

Total Number Other Personnel 

Total Salary, Wages and Fringe 
Benefits (A+B) 

Section C, Equipment 

Section D, Travel 

1. Domestic

2. Foreign

Section E, Participant/Trainee Support 
Costs 

1. Tuition/Fees/Health Insurance

2. Stipends

3. Travel

4. Subsistence

5. Other

6. Number of Participants/Trainees

Section F, Other Direct Costs 

1. Materials and Supplies

2. Publication Costs

3. Consultant Services

4. ADP/Computer Services

5. Subawards/Consortium/Contractual
Costs

6. Equipment or Facility Rental/User
Fees

7. Alterations and Renovations

8. Other 1

9. Other 2

10. Other 3

Section G, Direct Costs 
(A thru F) 

Section H, Indirect Costs 

Section I, Total Direct and Indirect 
Costs (G + H) 

Section J, Fee 

Tracking Number: GRANT11703742 

Totals($) 

30 

15,927.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0 

69,018.00 

5,310.00 

0.00 

0.00 

0.00 

0.00 

0.00 

13,273.00 

0.00 

0.00 

223,981.00 

835,893.00 

1,059,874.00 

0.00 

15,927.00 

0.00 

87,601.00 

1,163,402.00 

264,092.00 

1,427,494.00 

0.00 
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PHS 398 Cover Page Supplement 

1. Project Director / Principal Investigator (PD/Pl)

Prefix: 

First Name*: Harris 

Middle Name: A 

Last Name*: Lewin 

Suffix: 

2. Human Subjects

Clinical Trial? 

Agency-Defined Phase Ill Clinical Trial?* 

3. Permission Statement*

e No 

Q No 

O Yes 

O Yes 

0MB Number: 0925-0001 

If this application does not result in an award, is the Government permitted to disclose the title of your proposed project, and the name, 
address, telephone number and e-mail address of the official signing for the applicant organization, to organizations that may be 
interested in contacting you for further information (e.g., possible collaborations, investment)? 

O Yes e No 

4. Program Income*

Is program income anticipated during the periods for which the grant support is requested? • Yes Q No 

If you checked "yes" above (indicating that program income is anticipated), then use the format below to reflect the amount and source(s). 
Otherwise, leave this section blank. 

Budget Period* Anticipated Amount ($)* 

2 

3 

4 

5 

Tracking Number: GRANT117037 42 

Source(s)* 

25,000.00 Services 

26,375.00 Services 

27,826.00 Services 
................ ·······• ····························•···························· •····························•····························•···· 

29,356.00 Services 

30,971.00 Services 
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PHS 398 Cover Page Supplement 

5. Human Embryonic Stem Cells

Does the proposed project involve human embryonic stem cells?* Q No e Yes 

If the proposed project involves human embryonic stem cells, list below the registration number of the specific cell line(s) from the following 
list: http://grants.nih.gov/stem_cells/registry/current.htm. Or, if a specific stem cell line cannot be referenced at this time, please check the box 
indicating that one from the registry will be used: 

Cell Line(s): □ Specific stem cell line cannot be referenced at this time. One from the registry will be used.

6. Inventions and Patents (For renewal applications only)

Inventions and Patents*: O Yes e No 

If the answer is "Yes" then please answer the following: 

Previously Reported*: O Yes Q No 

7. Change of Investigator/ Change of Institution Questions

□ Change of principal investigator / program director

Name of former principal investigator / program director: 

Prefix: 

First Name*: 

Middle Name: 

Last Name*: 

Suffix: 

□ Change of Grantee Institution

Name of former institution*: 

Tracking Number: GRANT117037 42 
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PHS 398 Research Plan 

Please attach applicable sections of the research plan, below. 0MB Number: 0925-0001 

1. Introduction to Application
(for RESUBMISSION or REVISION only) 

2. Specific Aims

3. Research Strategy*

4. Progress Report Publication List

Human Subjects Sections 

5_ Protection of Human Subjects 

6. Inclusion of Women and Minorities

7. Inclusion of Children

I---

Other Research Plan Sections 

8. Vertebrate Animals

9. Select Agent Research

1Q_ Multiple PD/Pl Leadership Plan 

11. Consortium/Contractual Arrangements

12. Letters of Support

13. Resource Sharing Plan(s)

I---

Appendix (if applicable) 

14. Appendix

Tracking Number: GRANT117037 42 

MI_SpecificAims.pdf 

MI_ResearchStrategy_pdf 

MI_ProgressReportPubs-pdf 

MI_ VertabrateAnimals.pdf 

MI_LettersofSupport.pdf 

MI_ResourceSharingPlan_pdf 
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CORE SERVICES: MUL TIMODAL IMAGING CORE 

SPECIFIC AIMS 

The Multimodal Imaging Core (formerly the Computational Imaging Core) provides expertise; state-of-the art 
instrumentation; and assistance in the design, execution, and analysis of imaging studies at the California 
National Primate Research Center (CNPRC) that spans cellular imaging, tissue imaging, and whole-body 
imaging. The goal of the Multimodal Imaging Core is to support the research activities of investigators and 
trainees in qualitative and quantitative imaging applications across multiple spatial scales, and to facilitate the 
use of the latest imaging techniques and methods in nonhuman primates. The change in the Core name 
reflects the expanded spectrum of services and imaging modalities provided, and the continued growth of the 
in vivo imaging services. Animal models, particularly nonhuman primates, are essential to understand 
biological functions, study complex human diseases, and address safety of new diagnostics and therapies 
proposed for human use. The Core provides researchers with the infrastructure and expertise to conduct 
imaging studies in the monkey model with significant translational impact. The Core also supports the colony 
through implementation of the Primate Pathology Image Database and diagnostic imaging services, both at the 
microscopic level and through in vivo imaging. Dedicated Core Scientists and staff are responsible for imaging 
services (including radiotracer production), administrative support, day-to-day operational management, 
computer support, preventive and routine maintenance, and quality assurance/quality control (QA/QC). The 
Core provides access to essential expertise and eliminates the need for investigators to purchase costly 
equipment providing efficiency and economy of scale. The Core provides a broad range of primary service 
activities including image adjustment, restoration, rendering, qualitative analysis, and presentation; image and 
text database development, data archiving, and retrieval; microscopic image acquisition; quantitative imaging 
of cells, sectioned tissue, and whole mounts (stereology); immunohistochemistry and in situ hybridization; 
biospecimen imaging (microCT, autoradiography, fluorescence cryo-microtome); and in vivo whole-organ and 
whole-body imaging (ultrasound, optical/bioluminescence, microPET, PET/CT). The Specific Aims for the Core 
are as follows: 

Specific Aim 1. Provide expertise, state-of-the-art equipment, and a range of imaging services across 
different spatial scales to ensure cutting-edge imaging technologies are available to the research 
community for studies with nonhuman primate models of human health and disease. 
Plan. The Core will continue to maintain high quality imaging services and expand the range of imaging assays 
performed in nonhuman primates by introducing new protocols, new contrast agents, and new data analysis 
methods. The Core will also continue to ensure data integrity/security, archival/retrieval, and QA/QC. 

Specific Aim 2. Acquire new technologies/instruments and replace instrumentation as needed through 
NIH and related equipment grant applications. 
Plan. Core faculty members have shown a strong record of achievement in obtaining NIH S10 instrumentation 
grants for imaging and related equipment. They will continue to identify sources of support to ensure the Core 
is equipped with state-of-the-art equipment and methods for investigators, and expand the imaging tools 
dedicated for use with nonhuman primates located on-site at the CNPRC. 

Specific Aim 3. Provide integrated assays, techniques, and tools to enhance the nonhuman primate 
resource for research, training, and colony management needs, and align with the broader 
translational imaging program at UC Davis. 
Plan. Experienced Core faculty and staff will continue to provide a variety of tools and technologies to enhance 
the nonhuman primate resource and through key colony diagnostic services (e.g., assistance with the 
pathology database; ultrasound imaging, CT). New opportunities will be provided to trainees at all career 
stages through novel imaging programs and ongoing research. The Core will promote faculty and staff 
expertise for advanced imaging techniques through attendance at workshops and interactions with 
collaborators and consultants at national institutions. Expansion of services and opportunities for preclinical 
testing and commercialization of novel radiopharmaceuticals will be accomplished in collaboration with UC 
Davis infrastructure focused on translational imaging. An overriding objective is to ensure the CNPRC in vivo 
imaging program is closely aligned and integrated with the translational imaging program at UC Davis to 
effectively translate new imaging agents and radiopharmaceuticals from nonhuman primates to human 
applications. 
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CORE SERVICES: MUL TIMODAL IMAGING CORE 

RESEARCH STRATEGY 

INTRODUCTION 

The Core provides the infrastructure, support, and expertise for assessment of cells and tissues by microscopy 
following biopsy or tissue harvests, and Figure 1. Organizational Chart: Multimodal Imaging Core 
whole-organ or whole-body imaging for real-
time investigations and diagnostics in Harris Lewin, Pl 

nonhuman primates (Figure 1 ). A spectrum 
of NIH-funded studies benefit substantially 
from the availability of the unique expertise 
and technologies on-site. Services in the 
Core are readily available to investigators 
locally, regionally, and nationally, and 
outreach is provided through multiple 
websites, presentations, advertisements, 
and through presentations at national 
meetings and the NIH. This established and 
highly innovative Core works very efficiently 
to meet the nonhuman primate imaging 
needs of investigators. Members of the Core 
are shown in Table 1 and the sources of 
support for the Multimodal Imaging Core in 
the last year of the current funding period 
(May 1, 2014 to April 30, 2015) and the first 
year of the proposed funding period (May 1, 

L 
Excluded nterim Director l by 

[
Reauester 
Multimodal Imaging Core 

!Excluded by Requester 

1.,ore ::,cIemIs1 
) 

1.,ore Leaa 
) 

1.,ore ::,cIemIs1 

JExcluded by Requester 

Microscopy Technician J Haarocnemrsiry Manager J Imaging Technician 

!Excluded by Requester I !Excluded by

Microscopy Manager J 
Senior Scientist Requester 

Imaging Technicians 

l�:lu�_:��Y !Excluded by
I Requester 

Scientist-Advanced imaging Manager 
Imaging Applications 

2015 to April 30, 2016) per the FOA are shown in Table 2. 

T bl M I. d 11 C P I AffT . d CNPRC R a e 1. u t1mo a magmg ore ersonne , 11at1on, an o e
I Personnel UC Davis Campus Affiliation CNPRC Role 

Excluded by Requester Department of Pediatrics and Cell Biology and 
Human Anatomy, School of Medicine Core Scientist 
Department of Biomedical Engineering, College of 
Enqineerinq Core Scientist 
Department of Anatomy, Physiology, and Cell 
Bioloay, School of Veterinary Medicine Core Scientist 
CNPRC/ Center for Molecular and Genomic Imaging Core Manager 

Radiochemistry 
CNPRC/ Center for Molecular and Genomic Imaging Manager 
Department of Cell Biology and Human Anatomy, 
School of Medicine Senior Scientist 
CNPRC lmaaina Manaaer 
CNPRC Microscopy Technician 
CNPRC Microscopy Manager 
Center for Molecular and Genomic Imaging Imaging Technician 
Center for Molecular and Genomic Imaging Project Support 
Center for Molecular and Genomic Imaging Imaging Technician 

Table 2. s upport for the Multimodal Imaging C ore 
May 1, 2014 to April 30, 2015 May 1, 2015 to April 30, 2016 

P51 Base Grant $217,307 $223,520 
Program Income from P51 $20,000 (microscoov only)* $25,000 (microscoov only)* 
Other Sources $405,009 (S10 equipment arant) $0** 

TOTAL $642,316 $248,520 
*Recharge rates for new PET/CT scanner expected to be approved Fall 2014. **microPET and radiochemistry services have been
recharged through the Center for Molecular and Genomic Imaging. The CNPRC is currently transitioning all recharge activity directly
through the Core thus additional sources of su ort for the Core are based on the last 24 months of actual data as follows:

Research Strategy 

$10,000 PET/CT* $20,000 PET/CT* 

Other Rechar e Activit ** $65,000 Other Rechar e Activit •• $70,000
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!reviewers' comments
Response to Summary StatemenU 

reviewers' comments 

SIGNIFICANCE 
Progress and Major Accomplishments: Contributions to the CNPRC Mission 
The Core provides services, expertise, training, and access to microscopy-based equipment that supports 
routine imaging modalities such as digital image capture with brightfield, Nomarski/differential interference 
contrast (DIC), and fluorescence microscopy; and advanced imaging applications such as unbiased stereology 
and high resolution multidimensional microscopy, with corrections for optical aberrations. The in vivo imaging 
program provides a unique depth and breadth of services offered for whole-animal imaging to meet a broad 
spectrum of investigator and colony needs. The Core functions within an organized structure with the high level 
of expertise for imaging and interpretation. Scheduling is driven by investigator needs, coordinated by staff, 
and with on-line calendars or direct request to the Core member responsible for the service activity (Table 3). 

Table 3. Multimodal Imaging Core Use (May 1, 2010 to April 30, 2014) 
Grant Year Services Users User Affiliation (N) Recharge ($) 
2010 - 2011 Slide Scans 4 UC Davis (3), National (1) 1,087 

Microscopes 17 Core Scientists (5), UC Davis (9), National (3) 2,481 
Microtomes 8 Core Scientists (4), UC Davis (3), National (1) 510 

Labor/ Supplies 7 Core Scientists (4), UC Davis (1 ), National (2) 6,863 
Ultrasound* 18 Core Scientists (8), P51 Pilot (1 ), UC Davis (6), National (3) 11,390 

Optical* 6 Core Scientists (3), National (3) 19,345 
microPET 4 Core Scientists (3), UC Davis (1) 71,428 

2011 - 2012 Slide Scans 4 Core Scientists (2), National (2) 1,746 
Microscopes 17 Core Scientists (5), UC Davis (10), National (2) 3,600 
Microtomes 7 Core Scientists (4), UC Davis (2), National (1) 464 

Labor/ Suoolies 3 Core Scientist (1 ), UC Davis (1), National (1) 933 
Ultrasound* 20 Core Scientist (7), UC Davis (2), National (11) 12,160 

Optical* 6 Core Scientists (3), National (3) 24,585 
microPET 3 Core Scientists (2), UC Davis (1) 37,180 

2012 - 2013 Slide Scans 10 Core Scientists (4), UC Davis (5), National (1) 7,122 
Microscopes 13 Core Scientists (5), UC Davis (5), National (3) 2,229 
Microtomes 7 Core Scientists (4), UC Davis (2), National (1) 438 

Labor / Supplies 2 Core Scientist (1), UC Davis (1) 118 
Ultrasound* 14 Core Scientist (5), UC Davis (3), National (6) 10,135 

Optical* 7 Core Scientists (3), National (4) 18,425 
microPET 4 Core Scientists (1 ), UC Davis (1 ), National (2) 69,550 

2013 - 2014 Slide Scans 3 Core Scientist (1), UC Davis (1), National (1) 7,668 
Microscopes 12 Core Scientists (5), UC Davis (5), National (2) 2,487 
Microtomes 7 Core Scientists (4), UC Davis (2), National (1) 352 

Labor/ Suoolies 2 Core Scientist (1 ), UC Davis (1) 8,583 
Ultrasound* 12 Core Scientist (3), UC Davis (3), National (6) 6,940 

Optical* 7 Core Scientists (3), National (4) 22,352 
microPET 4 Core Scientist (1 ), UC Davis (1 ), National (2) 62,959 
PET/CT 6 Core Scientists (3), P51 Pilot (1 ), UC Davis (2) 16,554 

*Supplies only charged directly to grants, no labor costs TOTAL $430,201 
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All users must have approved Institutional Animal Care and Use Committee (IACUC) protocols and use 
authorization approvals (e.g., biological, radiation) depending on the research. Priority is given to NIH-funded 
investigators. The IT staff host the web-based calendars for scheduling. Maintenance of all equipment is 
routinely performed and the need to replace older equipment is monitored annually with new funding 
opportunities sought. Imaging services are also advertised through a variety of websites including the UC 
Davis Clinical and Translational Science Center (CTSC) searchable Facilities, Cores, and Resources website 
and the CNPRC website. All Core faculty members present to research and education groups, at functions in 
UC Davis schools and colleges and through the Office of Research, through seminar series and CTSC 
sponsored workshops, in established courses, at national meetings, and at the NIH level. The Core also hosts 
special training sessions throu hout the calendar year.

Excluded by 
New Instrumentation Requester received a base grant supplement to purchase a whole slide scanner and 
computer hardware to f the image files generated; and to identify and prioritize sets of histology 
slides from a wide range of studies for scanning based on clinical, pathology, research, and teaching value. 
The identified slides were scanned and archived for future analysis using rigorous sampling and stereological 
methods (Figure 2). The database allows for the collection of gross, histological, and other useful clinical 
images together with the pertinent case histories of nonhuman primates. 

l��\��;1��
Y 

I secured funding through the NIH S1 O program for a new EPIQ 7G Ultrasound Imaging System.
The system to be replaced (Phillips HDl®5000) was previously obtained b�Excluded by �hrough a supplement 
to the NHLBI Center for Fetal Monkey Gene Transfer for Heart, Lung, aRtf'�fcffla Diseases and is over 1 O 
years old (see Reproductive Sciences and Regenerative Medicine Research Unit). The Ultrasound 
Imaging Program developed b��cluded by pontinues to provide state-of-the-art services and expertise in all 
aspects of ultrasound imaging tlfff9��ators and for colony management purposes (Figures 2-4). 

Figure 2. Normal developmental features observed at 12 days gestation (arrow) (A); by 18 days gestation (B) the yolk 
sac (y) is evident within the gestational sac (GS). Note implantation bleeding (arrows). By 25 days gestation (C), the yolk 
sac (y) and embryo (arrow) with a beating heart is observed. Term=165±10 days; cm marks on right of images 
Figure 3. Embryonic development. (A). At 27 days gestation, the embryo (arrow) is closely associated with the yolk sac 
(ys). (B). By 32 days gestation, the C-shape of the embryo is evident. h=head. (C). By 50 days gestation (late first 
trimester), the embryo has grown significantly. The amnion (arrow) and chorion have not yet fused, and the chorionic jelly 
appears more echogenic and viscous when compared to the amniotic fluid. h=head, t=tail, uc=umbilical cord, p=placenta 

Fi��������!:::;�!'11!1!1 •��- Figure). 

Figure 4. Fetal intracranial anatomy. (A). Coronal views 
showing the ossified skull, choroid plexus (small red arrows) 
and lateral ventricles (v) of a second trimester fetus. (B). 
Oblique sagittal section shows the choroid plexus (cp), 
lateral ventricle (v), and occipital lobe (o). 

Second trimester fetus with hydrocephalus resulting from rhesus cytomegalovirus (RhCMV) infection [Tarantal et al., 
1998] in transverse (C), sagittal (D), and coronal (E) views. Note lateral ventricles (LV) (arrow in C). Cursors in (A) 
indicate the 3rd ventricle width (0.3 cm) and lateral ventricles (0.8-1.4 cm) 

This program has allowed investigators to incorporate non-invasive ultrasound-related techniques and 
procedures in their research programs, and to use non-surgical ultrasound-guided methods to develop new 
monkey models of human disease. Ultrasound imaging includes a spectrum of applications during pregnancy 
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and an array of ultrasound-guided procedures that provide an efficient means for sample collection and 
delivery into a variety of anatomical locations in all age groups (fetal to aged). From a colony management 
perspective, established fetal growth charts are routinely used to confirm gestational age in time-mated 
animals, and to predict gestational age in outdoor-housed animals where the time of conception is not known 

Excluded by 2005]. Time-mated animals are screened annually, and for assignment to research projects. 
R���m -Ex-l_d_ d_b ___ _

new s ate-of-the-art human GE Discovery® 610 PET/CT Imaging System was acquired b 
cu e Y 

with funding from an NIH S1 O High-End Instrumentation grant (Figure 5). Dedicated space in a fu y remo e e 
building was accomplished through a P51 base grant supplement. New imaging services are coordinated by 
dedicated Core faculty and staff that maintain the new PET/CT imaging facility and ensure all operational 
details, supplies, and reagents for imaging and related needs are met. The PET/CT imaging system provides a 
spectrum of new opportunities for research and expands existing capabilities in translational in vivo imaging for 
investigators locally, regionally, and nationally. This new system also provides important translational imaging 
opportunities to assess, for example, new radiopharmaceuticals developed at UC Davis for human imaging. 

Figure 5. A. GE PET/CT installed at the A B 

CNPRC. B. Coronal fused PET/CT image 
showing multi-bed whole-body 18F

fluorodeoxyglucose {
1 8

F-FDG) PET image 
(color scale) of a rhesus monkey 
superimposed on the CT scan (gray 
scale). Image was acquired approximately 
1 h after radiotracer injection. 

An advantage of PET/CT technology is 
the ability to integrate two imaging 
modalities simultaneously, with PET 
providing functional information and CT 

the anatomical detail (Figure 6). 

Figure 6. CT images shown include newly developed fetal/maternal imaging protocols (A), lung imaging for a P51 pilot 
project (Rock, Pl) (8), and a clinical case with an invasive maxillary tumor (C). 

A. Fetal/Maternal - 3D Rendering Coronal Axial 
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Excl uded by 
R equester was also recently funded through the NIH S10 program to replace the current IVIS®200 optical 

imaging system with a new IVIS Spectrum Optical Imaging System (Figure 7). 

Figure 7. Postnatal bioluminescence imaging (BLI) in a monkey administered a dual fusion lentiviral vector using an 
intraperitoneal approach in the late first trimester. High levels of firefly luciferase expression were shown to persist in the 
muscular component of the diaphragm for over 7 years, to date. p/s=photons/sec/cm

2
/sr

!Excluded by I Beouestec received funding through the NIH S10 program for an Xradia microCT Biospecimen Scanner that 
provides high resolution (1-20 µm) x-ray images of tissues up to 3 cm, which is now available in the Core. He 
was also funded through the NIH S10 program for an Imaging Crye-Microtome (Barlow Instruments) that 
permits fluorescence imaging of frozen tissue to produce 3D registered volumetric datasets showing 
fluorescence distribution at 20-40 µm spatial resolution. Six combinations of excitation and emission filters 
cover a wide range of fluorescent proteins and fluorophores used to label molecular imaging agents. 

Excluded by 
Campus Investment in Translational In vivo Imaging R eque ster nd team were selected by the UC Davis 
Office of Research to receive a RISE (Research lnves ience and Engineering) Theme Proposal 
entitled: "UC Davis Center of Excellence in Translational Molecular Imaging'' (Figure 8). The goal of the RISE 
proposal is to take a novel molecular imaging agent into humans for the first time after testin in nonhuman 
primates Excluded by is a team member leading the nonhuman primate studies wit Excluded by 

Req ue ste r Requester 

Figure 8. Office of the Vice-Chancellor for Research 

Center of Excellence in Translational Molecular Imaging 
Theme Leader!Excluded by R eq uester ! 

Theme 1: Mol'�JJ.aJ.:.JJI.i.aalLlCl.!:=D.llleu.I.:a.a.i;Jat.LOD. ______ _ 
Theme Faculty: Excl uded by Requester 

Monthly Research 
Distinguished and Administrative Trainees 

Speaker Series -----Meetings 

Theme 2: W'. IIJ}J.i.:.tl'fJIJ.IL.t'.J;;.1..J::iJW�CD...:i!;,aDJ.JaLJIJJLl.J�'.sJational Research 
Theme Facult 

Primate PET Imaging 
Primate Pharm/Tox 

Training Program, 
Regulatory Guidance, 

elND, IRB s upport 

Phase 0/1 Clinical Trial 
Support 

California National Clinical and Translational Comprehensive Cancer 

Primate Research Center Science Center Center 

RISE Theme Faculty: RISE Theme Faculty: RISE Theme Faculty: 
... IEx_ c_lu_d_e

,..
d �bY

..,
R

..,.
e

...,
cv

..,
u

.,,.
es _te_r __ --;==::l2l�Im:===::. lfxchJded by Reg µester OniTLeaaer r Assoc1afe D1recfor 

Multimodal Ima in Core Excl uded by Requester Dire ctor, Phase I Trials 
Excluded by Requester Director, Translational !Excl uded by R equester 

Technologies, D1reclor, 
Methodologies, Resources Biomedical Technology 

Scientific 
Visibility: 
Publications, 
Conferences, 

Website 

Outside 

Experts 

Grant 
Proposals: 

NIH/NCATS 
NIH T32 Imaging 

NIH Trans
formative R01 

NIH P41 
Resource Center 

These studies are enhanced by the UC Davis Radiochemistry Research and Training Facility. The new 
facility (12,000 sq. ft.) is directed b� Excluded by R equester and will vastly improve logistics for bench-to-bedside
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radiopharmaceutical conveyance. The facility is located within the building that houses the UC Davis CTSC 
and the Institute for Regenerative Cures. This new facility was developed cooperatively by the UC Davis 
Health System, PETNET Solutions Inc., and the Northern California PET Imaging Center. The unique 
partnership with PETNET functions as a pipeline for commercialization of the concepts and compounds that 
researchers develop. These new compounds and imaging agents will be produced in the UC Davis Good 
Manufacturing Practices (GMP) facility, tested preclinically in nonhuman primates, then the CTSC will expedite 
translation of successful diagnostic and therapeutic agents. The research component is aimed at developing 
specialized molecular agents for use in disciplines such as oncology, neurology, cardiology, and regenerative 
medicine, and will be expanded to other areas as well. These activities form the basis for a range of new tools,
techniques, and assays that will v I ed and made available in the Core for investigators nationally. 

Excluded by 
New Sampling Technique Requester n collaboration with the Aeris Foundation, hosted a group of 
international atholo ists to I rn m Ing of tuberculosis (TB) infected lungs for subsequent quantitative 
analysi Excluded by 011 Excluded by eveloped a fast tissue sampling method that uses a clear plastic 
overlay wI mm sampling o es a a specific density (Figure 9). A circular knife (similar to a skin biopsy 
punch) was used to accurately sample TB infected lungs in a BSL-3 necropsy environment. Participants also 
received a half-day of lectures on stereology i · n of the volume and number of granulomatous
lesions in the lungs of TB infected monkeys �clude

,
d by lso provided his graduate course lectures and 

exercises to artici atin atholo ists throu h a e ues er
_ 

Figure 9. Stereology 
sampling technique for 
TB-related study 
developed in the Core. 

Sampling grid for tissue punch 
----...... ·--

•\\"1 
i., .. ,..i. • l4 \ �

, .. 

TrainingJExcluded by Requester 
I presented a half-day of lectures and exercises in stereology for the 

NPRC Pathologists Meeting at the Oregon NPRC (April 4-5, 2012). Additionally, individual investigators (~4-5 
per year) have visited the Core for short stereology training sessions lastin 1-3 days that address the specific 
needs of ongoing research. The UC Davis CMGI, directed b Excluded by hosted three workshops on 
preclinical imaging during the current funding period. The first two wor s ops were targeted to new users of 
imaging and attracted participants from across the world. The third was for UC Davis researchers. Each 
workshop included lectures on the basics of each imaging modality (how it works, key applications), as well as 
tours hands-on demonstrations, and live image analysis training. 

Excluded by Requester 
also utilizes student assistants for basic maintenance of morphology instruments, and to assist 

,___w=1 ,,.......,,,..,.1g""1,r-,a,,.........,1"""m�aging. One area of service provided by the students is digitizing and adjusting archived film 
images for Pathology services. The expertise of the Core has been optimized to convert many unusable film 
images to very high quality digital versions. To date, approximately 10,000 film slides have been digitized and 
individually adjusted for a variety of photographic problems. 

Outreach. Imaging services are advertised through a variety ( "linicul and I ranslational Science t ·c11tcr 

of sources including websites such as the CTSC Facilities, ►�-�-�--�---

Cores, and Resources searchable website which has "In vivo
Facilities, Cores, aoci Resources =---i

�
Imaging'' as one of the resources available at UC Davis (see 

VYek:Ome to the Faclllues, Cores and Re.sowces h:5Ung oompled b'f lhe c1,mca1 and 
right). Core Scientists present to various research and TraMlat,onal Sc,onceco ... , Tha "'"""""''""'°"0' .. '""0" .... .,. 10••·""' aod -· 

�!���� OfTh�=r.sa:�=��
1

� �= :'ooC8s!:,0:'::, c:r�� �=��r:tg,
education groups, at functions in the schools and colleges MeeT..-.... ,., ••• ,.,,�uedlM,...,u,o-o,esou,c,elolheh""Q 

and through the Office of Research, through seminar series E;E,�� . ..,, .. ,. �=;�·�•d ��.::.,ep;,L:i�:. 
and CTSC sponsored workshops, at faculty meetings, and at �=:.::,:'" �.��:�-:,,...,.. ����:=��::, 

Computer GtaphiCS lnformabCS � the NIH level. Presentations at national meetings include Do�'!�-�.. ...,.,,cro".�:''°""'"" SlJ<>l)>·F•"''COI"'--"""-' .... 
=uo ...... n,_ =,,_ Stomar,c1Pr�Cell5 

advertisements describing the imaging services. �:C';�,:;'"OthA<A .. •y• .... = ... P>•00'""'"'"" �"""'""' 
In addition, there is very broad dissemination of information and communication about new imaging 
techniques, methodologies, and resources through the NHLBI Center for Fetal Monkey Gene Transfer for 
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Excluded by 
Heart, Lung, and Blood Disease RequeSler Pl; see Reproductive Sciences and Regenerative Medicine
Unit), which has an annual full page ad in the journal Molecular Therapy and similar posting on the NHLBI 
website under Resources.

INNOVATION 
Unique Services and Research Opportunities for the Nonhuman Primate Research Community 

.............................. ......,e.velops innovative methods and techniques using state-of-the-art technologies. Examples include: 
�i;?i::,!�Y and colleagues published guidelines for sampling and microscopic quantitation methods in the lung 

a were sponsored by the American Thoracic and European Respiratory Societies Excluded by 201 O].
• A simple sampling approach to Mycobacterium tuberculosis-infected lungs was deve ope as � ��

�
d to

evaluate deposition and gr lume essential for evaluating efficacy of vaccine studieslfa�:f1��Y 2011] (Figure 9). Similar! Excluded by developed an isotropic uniform random sampling method to eva uate
macroscopic and microsco 1c c an es and applied it on proximal ascending colon in monkeys to evaluate 

Excludedi�C>pc:1thic:: Ghronic diarrhe �;.;;.:.··�;:..T-r=� 013]. Stereologic data showed significant increases in laminaRequeSlepropria (1.9-fold) and epitlie 1um - o at were highly correlated with cytokine, chemokine, and growth 
factor levels in peripheral blood in monkeys with microscopic colitis. 

• A new model of pulmonary fibrosis was developed using a prenatal intrapulmonary ultrasound-guided
approach to address the role of overexpression of transforming growth factor-� 1 (Fi ure 10 and to rovide
insight into human lung development particularly when compared to mouse models Excluded by 201 O].
This study is an example of a pilot project supported through the NHLBI Center for Fetal Monkey Gene
Transfer for Heart, Lung, and Blood Diseases, where all costs for the study were supported by the NHLBI

Excluded by I; R24-HL085794). 
B. Figure 10. Overexpression of human TGF-B1 

resulted in prenatal pulmonary fibrosis and lobular 
fusion. A. A direct intrapulmonary ultrasound-guided 
injection into the left lung lobes was performed (see 
sonogram; L=lung lobe). B. At tissue harvest a 
comparison of right and left lung lobes showed 
normal right lung lobes and fibrotic surface and 
sublobular fusion of the left lung lobes (arrows). 
Direct ultrasound-guided injection into the left lung 
lobes did not result in abnormalities in the right lung 
lobes, as noted. 

• Highly innovative methods for bioluminescence imaging (BU) in monke s have been develo�.....,,......._ ....... ........,.....__...., 
for a 

�pectwm of gene therapr and stem cell transplantation studies Excluded by Requester 201 O Excluded by Requester
2O12lExcluded by Requester !2012]. These include studies performe or inves 1ga ors in the N LB enter 
for Fetal Monkey Gene Transfer for Heart, Lung, and Blood Diseases (see Reproductive Sciences and 
Re enerative Medicine Unit Fi ure 11 . 
Figure 11. BLI of monkey administered a chimeric adeno-associated virus (AAV) vector at birth and monitored for 2 
years. Using photons/sec (p/s) as a semi-quantitative method the comparison of a chimeric vector to AAV9 (not shown) 
indicated relatively stable expression over the 2 years. BLI confirmed that de-targeting of liver was successful. 

1 week 1 month 2 months 3 months 4 months 5 months 
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Figure 12. Fetal PET scans in the second trimester. 
No adverse findings, isoto e u take in abdominal 
region greater than control Excluded by 2006]. 

Requester 

Figure 13. PET scan (A) and BLI (B) at 2 months 
postnatal age. Note focal density (arrow). 

• Improved contrast-to-noise imaging performance for cell trafficking
studies has been accomplished with the development of new copper
(

64Cu) and zirconium (89Zr) radioimmunoconjugates for successfully
radiolabeling and tracking stem and progenitor cells post-

transplantation Excluded by 2012; 2013] (Figures 14 and 15). 
Requester 

Figure 14. Synthesis of newly designed 64Cu-CD45 and 89Zr-CD45
immunoconjugates was performed and the evaluation of the potential toxicity 
of radiolabeling human peripheral blood stem cells (hPBSC) was assessed in

vitro (e.g., viability, population doublin times colony forming units) using 
previously established technique Excluded by 2008]. Young monkeys that 
had been transplanted prenata y wI x hPBSC expressing firefly 
luciferase were assessed with BLI, then 0.3 mCi of 89Zr-Df-CD45 was injected
intravenously and animals scanned, providing evidence of radiolabeling and 
imaging efficiency Excluded by 2013]. 

Requester >----------------< 

A 

� 

Q) 
u.. 

PET B 

Figure 15. A. Imaging of transplanted renal precursors radiolabeled with 64Cu-PTSM and expressing firefly luciferase.
PET shows transplanted cells in fetal kidneys in utero (Days 1-3) and BLI was used ex vivo. Cells were transplanted into 
Fetus #1 in the renal hilum, Fetus #2 in the renal cortex, and Fetus #3 in the renal medulla. B. lmmunohistochemistry for 
Cytokeratin, Vimentin, PAX2, and WT1. DAPI (blue) for cell nuclei, Green for the human centromere probe used for 
human cell localization, Red=antibodies. qPCR indicated 76.7 copies of the human specific MRGPRX4 gene/50,000 
copies £-globin (equivalent to 1 human cell per 650 monkey kidney cells Excluded by 2012]. 

��-�--��-------�-----�-�-------'IRe uester 1--��--------� 

• Development and use of new technologies includes advanced imaging tools. For example, emerging
applications for PET, particularly for stem and progenitor cell trafficking and engraftment, requires the ability
to image very low activity source distributions. Studies have focused on comparing the performance of PET
scanners and showed that for PET studies in a very low activity range (e.g., the case for stem cell tracking),
bismuth germanate (BGO)-based scanners have better performance because of the lack of significant
background counting rates due to the inherent radioactive 176Lu within the lutetium oxyorthosilicate (LSO)
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Excluded by Requester 
detector mat · 012]. These studies, which were conducted by a graduate student co-
mentored by Excluded by Requester informed the choice of the GE PET/CT scanner purchased. 

• New PET radiotracers have been developed which are now available in the Core and include 11C-PK11195
and 18F-PBR111 that bind to the translocator protein (TSPO) for neuroinflammation, 18F-FMT for studying
dopamine synthesis, and 11C-PIB for amyloid imaging.

APPROACH 
Plans for the Next Funding Period 

Specific Aim 1. Provide expertise, state-of-the-art equipment, and a range of imaging services across 
different spatial scales to ensure cutting-edge imaging technologies are available to the research 
community for studies with nonhuman primate models of human health and disease. 
In addition to continued efforts in the areas identified above, several developmental activities are in progress 
based on investigator needs and new grants funded, submitted, and planned with the goal of expanding 
capabilities in strategic areas with high impact, and where novel imaging tools are needed. 

Primate Pathology Image Database. There are currently ~2,400 pathology cases in the CNPRC Primate 
Pathology Image Database; expansion to store and display whole slide scan images has just begun. The 
Visiopharm software (for stereology/image analysis) will read whole slide scan images and whole organ 
sampling methods and was developed for collecting blocks that represent the entire organ on one to a few 
slides. It is anticipated that the database will store "stereology ready" scans in order to allow sampling 
repeatedly by the Visiopharm software for estimation of organ subcompartments and cells. With the 
implementation of the ARMS database, pathology cases will be imported from the pathology database as a 
new pathology module is integrated into the ARMS electronic health record. To maximize the utility of the 
database, a goal is to integrate the locally (CNPRC) curated database with ARMS to create a robust 
centralized system that affords access to all nonhuman primate related information for users. The Primate 
Pathology Image Database will be used more efficiently if image loading is a simple and quick process that 
does not require multiple segregated steps. The intent is to create a system whereby pathologists and 
investigators can quickly and easily communicate important findings with others on the Primate Pathology 
Image Database network. The integration of this system will be accomplished during the next funding period. 

Excluded by
Lung Stereology Requester ollaborates with numerous colleagues providing expertise in lung stereology. The 
work is brought into e ore as recharge activity. A recent example is recharge for the stereological evaluation 
of human airway biopsies for inflammatory and immune cells through the Atlantis Group (Assessment of Small 
Airways Involvement in Asthma) comprised of investigators from Duke Universit National Jewish Health, and 
the University of Modena, Italy that is funded through Private source In addition, combining 
quantitative stereology with quantitative CT measurements will be explored. 
Inflammation Biomarkers. An inflammation biomarker, TSPO, which is found in the cell membrane; has 
been shown to be associated with apoptosis regulation, protein import, and cell cycle regulation; and used in 
PET imaging studies primarily to explore neuroinflammation. TSPO is currently under study for use in other 
organ systems. For example, a study has been initiated to assess its expression using immunohistochemical 
techniques in monkey kidneys across the lifespan for new applications that focus on the role of inflammation as 
a common disease mechanism; there is also recognition that chronic inflammation increases with advancing 
age. Thus, the Core is developing the TSPO radioligand, 18F-PBR111, for new PET imaging applications that 
could be applied to other organ systems and used under a variety of experimental conditions. These new 
applications form the basis of several NIH grant submissions that address inflammation. 
Lifespan Health Initiatives and Models of Human Disease. One of the Core objectives is to develop and 
validate the rhesus monkey model for lifespan health research initiatives. There are many studies in progress 
and planned through NIH grants funded and submitted such as those that address the role of maternal weight, 
diet, and inflammation on childhood health and future chronic disease. For example, one goal is focused on 
linking imaging findings in key tissues with endocrine/metabolic and inflammatory signatures at the blood and 
tissue level; new paradigms for imaging brown and white fat are also being explored. Several investigators 
have expressed a keen interest in the study of the developmental onset of adult disease and prenatal 
mechanisms such as those associated with neurodevelo mental disorders including autism and the role of 

�clud��latJng maternaLantibodiesf .. --�·- 12013 Excluded by 2013]. New imaging paradigms under eque��velopment focus on concurrent maternal/fetal imaging see 1gure ), and utilize extensive expertise in the
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Excluded by Excluded by Requester 
Core on the trafficking of cells and DNA during pregnanc RequeSter 2O14;�=��=��::::--r,r:::-::::-I' 003],
and the multimodal application of ultrasound imaging with BLI and PET/CT. Spon aneous 1seases a occur 
with aging also present opportunities for new imaging applications that can have significant research and 
colony impact. For example, ii Ii n r in m kn wn be the most common malignant 
neoplasm in aging monkeys. Excluded by Requester are members of the UC Davis 
Comprehensive Cancer Center an ave recognize a improvements are needed in early cancer 
diagnostics and have initiated studies to address this need (see Figure 17, below). 

Metrics. Primary objectives are to increase the number of users on the new PET/CT scanner through 
dissemination of information, pilot project funding opportunities (e.g., CNPRC, CTSC, CMGI), continuing to 
work directly with investigators on novel imaging approaches that include PET/CT in grant submissions, and to 
introduce new advanced imaging including contrast-enhanced CT scanning, quantitative CT measures, and 
ECG and respiratory-gated CT methods. Several grants have been submitted from Core and Affiliate 
Scientists in all Scientific Research Units. 

Alternative Strategies. CTSC workshops will be held and efforts to secure more pilot funds through partnering 
with other potential pilot programs (e.g_, Cancer Center, Metabolomics Center) will focus on aiding 
investigators to acquire preliminary imaging data. 

Specific Aim 2. Acquire new technologies/instruments and replace instrumentation as needed through 
NIH aod related ea11ioroent grant applications. 

!Excluded by Requester �ave demonstrated significant success in acquiring funds for new and replacement
equipment during the current funding period (see above)_ The Core will continue to explore extramural sources 
for additional capabilities on-site. Nonhuman primates can accelerate the development of promising new 
therapies for humans and are necessary as translational models and for preclinical, IND-enabling studies. 
However, the biohazards and occupational health concerns when working with nonhuman primates, 
specifically macaques, are not trivial, as monkeys carry many zoonotic diseases. Of greatest concern is 
Herpes B virus, and monkeys may also be infected with other agents either naturally (e.g., Shigella sp_,
Salmonella, Yersinia) or experimentally (e.g., SIV, TB) thus presenting additional human health risks. Monkeys 
are also highly prone to human infectious diseases. Thus, imaging modalities located on-site with experienced 
faculty and staff provides substantial benefits and opportunities for the continued growth of the program. The 
first goal is to secure funding for a GE Healthcare Discovery™ MR75O, 3.OT dedicated for on-site magnetic 
resonance imaging (MRI) for nonhuman primates for a range of research projects. Many funded studies 
currently in progress and planned will benefit substantially from this technology on-site (Figure 16). 

Figure 16. A novel cell-based strategy for stem cell therapy is under development to treat 
Huntington's disease. The use of nonhuman primates is crucial for these investigations and to 
provide essential safety data for cells proposed for transplant into the human striata. A pre
IND discussion with the FDA supported the need for these safety studies in monkeys. MRI
based stereotactic injection of human mesenchymal stem/stromal cells into the brain is 
required, and two preliminary juvenile monkeys have been imaged using MRI located off-site 
to obtain the coordinates for the injections through pilot funds provided by the CTSC. This is a 
very labor and cost-intensive process that would be most efficient and safe with the MRI 
instrumentation located on-site. 

The selected scanner is compatible with the recently installed PET/CT that provides software compatibility and 
allows for easy integration of PET and MRI data. It is anticipated that many animals scheduled for PET will also 
be scheduled for MRI, therefore the compatibility and ease of registration is crucial to the efficiency of the 
program, and to provide complementary and highly efficient imaging paradigms while ensuring cost 
effectiveness. Of available systems today, the GE MR75O has the highest gradient specifications for slew rate 
and amplitude and the best functional MRI (fMRI) stability, which was the subject of a UC San Diego 
publicatio�8:,c1

1
�!ed by 120121 on recommendations for multi-center fMRI studies. In all cases (studies at

multiple s1�� � wnn a I vendors), the GE MR75O was shown to have the best performance. Thus, a 
combination of pricing, compatibility for multimodal scans involving PET/CT and MRI, in addition to outstanding 
fMRI performance, formed the basis for this choice. To further enhance expertise the Core has enlisted the aid 
of UCSF colleague, Excluded by Requester has extensive expertise with GE instrumentation in both 
human and nonhuman pnma es, an a wea o relevant experiences that will aid in implementation; Dr_

Excluded by will also assist with development and optimization of MRI protocols. In addition to participating as aRequester 
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jExcluded by Requester
member of our team, she will serve on an internal working group along with our colleagu

1 who serves as a member of the CNPRC National Scientific Advisory Board (see Overview).--- ________ _. 

Another goal is to find a suitable replacement for the microPET P4 scanner (Siemens) that is utilized for 
neuroimaging studies at the CNPRC. This scanner represents 15-year-old technology no longer supported by 
the manufacturer. Currently, there are no vendors of high-resolution brain PET scanners for nonhuman 
primates. However, several companies are developing brain scanners for the human market, and the Core will 
continue to explore opportunities for a partnership with one of these companies to provide a viable 
replacement for the microPET P4, likely through the NIH S10 program when instrumentation is available. 
In order to further expand the Cores imaging capabilities for regenerative medicine, the Core is collaborating 
with translational and clinical faculty in the UC Davis Center for Vision Science to develop capabilities for 
translational vision research in nonhuman primates. In 2012, Center for Vision Science faculty received $23 
million in research grants, making the UC Davis program one of the largest and most successful programs in 
the nation. UC Davis was also awarded NEI facilities and training grants, and team leader Ed Pugh received a 
RISE grant to establish the "EyePod", a facility for imaging the retina, cornea, and other components of living 
eyes of small animals. However, to translate the gene- and cell-based regenerative therapies that need to be 
developed for blinding eye diseases (e.g., glaucoma, diabetic retinopathy) nonhuman primates and dedicated 
state-of-the-art imaging is needed (e.g., optical coherence tomography, scanning laser ophthalmoscopy, 
adaptive optics technologies). This instrumentation is currently a roadblock to conducting translational studies 
in nonhuman primates that can capitalize on the extensive expertise at the CNPRC in regenerative medicine. 
Current plans include a grant submission in response to an RFA entitled: "NE/ Audacious Goal Initiative:
Addressing Technical Needs and Opportunities tor Imaging the Visual System (UO 1 )" as a collaborative effort 
which will include an aim focused on nonhuman primates and with matching funds from the campus for the 
necessary imaging equipment. Thus, plans are underway to obtain the funds to establish these technologies 
with the necessary technical expertise within the Core. 

Metrics. Primary deliverables include new instrumentation that is directly translational. All modalities will be 
readily accessible to NIH-funded investigators nationally through established outreach efforts and widely 
publicized through a number of venues including accessible websites comparable to other imaging modalities 
and with campus approved recharge rates. These technologies will provide unprecedented opportunities and 
expand existing capabilities with a focus on translation to human imaging applications. 

Excluded by Requester 
Alternative Strategies._.......,.,..,_,......,_..--...... --.--... regularly pursue opportunities for the purchase of 
instrumentation through t e are nstrumentation Grant Program. Other funding opportunities will 
be explored through the private sector and philanthropy. The Center for Vision Science includes faculty 
(clinical, basic science) that have been highly successful in obtaining funds from generous donors. 
Specific Aim 3. Provide integrated assays, techniques, and tools to enhance the nonhuman primate
resource for research, training, and colony management needs, and align with the broader 
translational imaging programs at UC Davis. 
In the current funding period, the Core has developed a complement of new techniques including those used to 
explore the pharmacokinetics of novel radiopharmaceuticals with the addition of expertise in analysis of blood 
and other fluids by high performance liquid chromatogra h HPLC . A laboratory has been established and is 
dedicated for this purpose, and in vivo imaging staff Excluded by Requester provides the expertise for these 
services. These new capabilities benefited from ongoing co a ora ions wI the private sector where support 
was received to develop protocols for HPLC analysis of plasma samples, and are directly related to the 
campus RISE imaging program noted. The RISE initiative was designed to promote large-scale 
interdisciplinary research at UC Davis and to facilitate the formation and enhancement of interdisciplinary 
teams to carry out joint research activities in areas of strategic importance globally. Successful proposals were 
considered those with the greatest potential for future high impact discoveries and innovation, jud

a
ed by their

scientific merit, potential impact on society, and sustainability. For the imaging proposal led by!�clude1 by 
dynamic PET/CT imaging using the new CNPRC imaging system is of primary importance and has as a maier 
goal to translate findin s in nonhuman primates to human imaging protocols using new fluorine-18 compounds 

ExcludrlWelopedb Figure 17). These studies represent a strong example of campus investment but Reque�T;o the unique capa 1 ItIes for translational in vivo imaging at the CNPRC and UC Davis that will be further 
developed during the next funding period. The new Radiochemistry Research and Training Facility is directly
related to these efforts, and together with the available imaging modalities, collaborations with academic 
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institutions and industry are expanding and anticipated to continue to increase during the next funding period. 
Additio 
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es provides a strong impetus to ex and these ca abilities to

�cludffi�Ynonhuman primate model_ · · _ has been working closely wit Excluded by Requester hair, eque�eepartment of Cell Biology and Human Anatomy, in the recruitment of junior acu y wI In erests in 
regenerative medicine and the monkey model. Recent hires and new funding initiatives are being pursued. 

Trainees also have a primary involvement in all of the RISE proposals and present outstanding training 
opportunities provided through the Core during the next funding period. For example, undergraduate/graduate 
students and postdoctoral/clinical fellows will be educated and integrated in collaboration with the established 
and highly successful framework of the CTSC Research Education, Training, and Career Development 
Program. This program has a comprehensive approach to translational research training that provides scholars 
with a rich array of career development opportunities through program curricula, mentored research training, 
and partnerships with other programs, departments, and institutions. Through collaborations and infrastructure, 
excellence in scholarship across the continuum of training is fostered. Core curriculum includes an intensive 
"Introduction to Clinical Medicine" summer course, didactic courses on clinical and translational research, 
responsible conduct of research, and grant writing, as well as group experiences that include journal clubs, 
seminars, research presentations, and CTSC workshops. Trainees also receive training specific to nonhuman 
primates. Other related training opportunities include the NIH T32 training grant entitled "Engineering
Approaches to Molecular Imaging" which supports 4 predoctoral students per year. Many other UC Davis 
training grants (e.g., CTSC T32 and K12, Stem Cell, Autism Research, Comparative Lung Biology and 
Medicine), and a new Broadening Experiences in Scientific Training (BEST) Award linked with the CTSC all 
provide examples of the rich training environment available. 

The Core also has developed relationships with the private sector. Genentech has been a long-term 
collaborator and accesses the Core for PET studies of drug distribution and brain kinetics. They also were 
instrumental in supporting the new HPLC and blood metabolite services. Negotiations with others are currently 
in progress. The Core sees such relationships as crucial in maintaining a viable financial model as grant 
funding for imaging studies can fluctuate from year to year. These studies also support new methodologies and 
techniques that are then made available to all Core users, thus expanding the range of services available. 

Metrics. One metric is to perform PET imaging and pharmacology/toxicology studies with novel molecular 
imaging agents in nonhuman primates to generate information for Radioactive Drug Research Committee 
(RDRC)/e-lND filing. Another is to complete GMP protocols and obtain approval for first-in-human studies, thus 
developing a standardized format for other imaging agents and related protocols. 

Alternative Strategies. In regard to the concepts addressed in the RISE proposal, if 
compounds under study show suboptimal biodistribution/clearance properties, 
modifications to the labeling and preparation of the radiotracer will be pursued to 
determine if the kinetics can be improved. Preliminary results currently suggest excellent 
biodistribution and clearance for the radiotracer under development that is directly 
associated with the RISE proposal (Figure 17). 

Figure 17. Three novel 
18

F-labeled peptides have been studied in 6 juvenile rhesus monkeys.
Each peptide was tested in an N of 2; as shown in this figure they were injected intravenously 
and imaged simultaneously side-by-side which significantly reduced the time and costs 
associated with such protocols. This is a unique imaging paradigm developed in the Core. 
PET/CT scans were performed at 2 and 4 hours post-injection with blood and urine samples 
(under ultrasound-guidance) collected for pharmacokinetic analysis and correlation with PET 
imaging outcomes. 
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CORE SERVICES: MUL TIMODAL IMAGING CORE 

PUBLICATIONS Ma 1 2010 to A ril 30 2014 
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a ainst fatal s ontaneous hemorrha e. Blood 119:957-966 2012. PMCID: PMC327172O 

Excluded by Requester Behavioral inhibition is 
assoc 1a e w 1 airway yperrespons 1veness u no a opy in a man ey mo e o asthma. Psychosom Med 
73:288-294, 2011. PMCID: PMC3O9O45O 

!Excluded by Requester 
Persistent rhinitis and epithelial remodeling induced by cyclic ozone exposure in the nasal airways of infant. . ID: PMC3O43815 

Satratoxin-G from the black mold 
.__

_
---r====��a::-::r:r-a::-::r,:--;u-::::m:-:1�n-::r:-:=:::-::i==:-:::-:::-::r':::'a-:::-po:::'.p=o�s':'::1s:-o:::T"o=a::-::c::i-o:::'.r:;:-y:-:s;:-:e::-:n=-::! neurons in the nasal airways of 

rhesus monkeys. Toxicol Pathol 40:887-898, 2012. PMC Journal-in-Progress 
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l�cluded by Requester I .... _________________________ __.Rhesus monkey cumulus cells revert to a
mural granulosa cell state following an ovulatory stimulus. Endocrinology 153:5535-5545, 2012. PMCID: 

Excluded by Requester 
Excluded by Requester Susceptibility to inhaled flame-generated ultrafine soot in neonatal and adult rat 

lungs. Toxicol Sci 124:472, 2011. PMCID: PMC3216412 
!Excluded by Requester !Increased CCL24/eotaxin-2 with postnatal

ozone exposure in allergen-sensitized infant monkeys is not associated with recruitment of eosinophils to 
. T xi I A I Ph rm I 2 7: - 1 2 11. PM ID: PMC3226879 

Behavioral inhibition in rhesus monkeys 
------------.-....-.----..-.--.-..-..----------------.--u ... n_o..,._,1 _m_m_u ne measures, commonly associated with 

1mvas a in in 1 1 s smo e-in uce airway ep 1 e 1a iniury: imp 1ca ions or erapy. 
---.-,...,.,,....,�=,......,.....,..,..,.·:350-361

1 
2013. PMC Journal-in-Progress 

!Excluded by Requester !Single and coexpression of CXCR4 and CXCR5 identifies CD4 T
helper cells in distinct lymph node niches during influenza virus infection. J Viral 86:7146, 2012. PMCID: 
PMC3416343 

!Excluded by Requester !Prenatal exposure to bisphenol A
impacts midbrain dopamine neurons and hippocampal spine synapses in non-human primates. 
l'lewoioxicolom1 35-113 120 2013 PMCID· PMC3660149

I Excluded by Requester postnatal development of the lamina reticularis in 
orimate aicwavs Anat Bee 293·94?-954 2010 PMC, 1011c�al-in-Progress 

I Excluded by Requester performance and limitations of positron emission 
tomography (PET) scanners for imaging very low activity sources. Physica Medica doi:pii: S112O-
1797 13 00051-3 2013. PMCID: PMC379582 

Excluded by Requester 
Excluded by Requester atrix metalloproteinase-7 coordinates airway epithelial injury response and 

pjfferentiation of ciliated cells. Am J Respir Cell Mol Biol 48:390-396, 2013. PMCID: PMC36O4O9O 
1�� 1,��:.�Y !Recent studies of iron deficiency during brain development in nonhuman primates. Biofactors

36·111-116 2010 PMC, la11r□al-io-(;>rogress 
!Excluded by Requester j1nfluence of prenatal iron deficiency and MAOA genotype on response 

to social challenge in rhesus monkey infants. Genes Brain Behav 11 :278-290, 2012. PMCID: PMC3511847 
!Excluded by Requester

I 
Binge drinking prior to pregnancy detection in a nonhuman 

nmate: Behavioral evaluation of offs nn . A cohol Clin Ex Res 2013 Oct 24 E ub ahead of rint 

ir Grit Care Med 188:42-50 2013. PMCID: PMC3735246 

b Re ues U U I I U U U

m :J Physiol Lung Cell Mol Physiol 3O4:L 125-L 134, 2013. PMCID: PMC3543639 
!Excluded by Requester !An Official Research Policy Statement of the American

Thoracic Society/European Respiratory Society: Standards for Quantitative Assessment of Lung Structure. 
Am J Respir Grit Care Med 181 :394-418, 2010. PMC Journal-in-Progress 

Excluded by Requester isphenol A 
-------;a,;-rr,,e:-:o:rs�e:-:ea:--::,rr.:y�o�o�g,:--;e,:-:,n,;-:,e�sm1s�a-:=:n'l'l"'"i,;,::o'IT1:-;,:c,-:,e�o,:-:,r,;,;m,;-:,a=10�n� 1 �n�:-:oe:--r,,e�a:,;-r-:o�v"l"la,:-:,r'l'7y-:o�=-::,,==�-===7"""'1=�imatl Acad Sci 

USA 109:17525-17530, 2012. PMCID: PMC3491481 
!Excluded by Requester Polymorphonuclear Leukocytes. In: Respiratory Toxicology, edited by Yost GS. New 

York: Elsevier, 2010. 

- iotic IL-1beta induces fetal inflammation in rhesus monkeys and alters the regulatory T

Excluded by Requester U IOn O a uman monoc Ona an I O y 0

oxidized LDL in cynomolgus monkey using PET imaging. PLoS One 7:e45116, 2012. PMCID: 
PMC3444451 
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!Excluded by Requester
I ------.--..-.-...... --.-.......................... -..-....... .-..-!. Role for endogenous estrogen in prepubertal Sertoli cell

maturation. Anim Reprod Sci 135:106-112, 2012. PMC Journal-in-Progress 

nsI y o in raepI e Ia mas ce s in 
· · · ymic stromal 

ncrease ymp a Ic 
......,...,.,,..,,..,,..,,.,....,,..,,,..,,Te'.""...,,...,,..,,.,,..,,..,,...,,..,.,,..,,,..,.,.,.Te'.""r,,,..,�=..,...,�....,re.,,....1c""u.,.,.u"""m""'"""a""'n"""'"""'"""1s""'e"""a"""s""'e"""s""'e""'v""'e""'n""y,...

1
""'n"""u"""s""'u"""'a� interstitial pneumonia 

.------lo���==�=��==��=.11...1.:...4
:.:a;,
2: 1569-1 576, 2012. PMCI D: PMC351 5029 

Excluded by Requester Disruption of tracheobronchial airway growth following 
---------------------

post n at a I exposure to ozone and ultrafine particles. lnhal Toxicol 23:520-531, 2011. PMC Journal-in-
Pro ress 

._Ex_c _ iu_d _ed_b _y _R _eq_u _es_te_ r _ _,_ma par Ic es Isrup pos na a a irway eve opmen .
PMC Journal-io-Proaress 

!
Excluded by Requester 

Stereological analysis of bacterial load and lung lesions in nonhuman primates (rhesus macaques) 
experimentally infected with Mycobacterium tuberculosis. Am J Physiol Lung Cell Mol Physiol 301 :L731-
L738, 2011. PMCID: PMC3213984 

Excluded by Requester The innate immune 
response o in a irway epI en upon c reno ogIca age an an ecedent exposures. Am 
J Res ir Cell Mol Biol 49:710-72O 2013. PMC Journal-in-Pro ress 

Excluded by Requester ostnata epIso Ic ozone resu ts In persistent attenuat ion o pu monary
an penp era oo responses o LPS challenge. Am J Physiol Lung Cell Mol Physiol 3OO:L462-L471, 
2011 PMGIP· PMC3064293 

... I
Ex_c_ iu_ d _ed_b_y_R_ e _qu_ e_st_e _r _________________________ __,!Postnatal exposure history

and airways: oxidant stress responses in airway explants. Am J Respir Cell Mol Biol 47:815-823, 2012. 
PMCID: PMC3547096 

... 1Ex_c_ 1u_ d _ed_b_y_R_ e _qu_ e
,..
st_e _r -------.--......,....--,---..,.....--,----,,---,----=---,---' Ozone exposure alters serotonin and

serotonin receptor expression in the developing lung. Toxicol Sci 134:168-179, 2013. PMCID: 
;MC36931�0 
by Requester 

I Decellularized rhesus monkey kidney as a three-
ImensIona scaffold for renal tissue engineer ing. T issue Eng Part A 16:2207-2216, 2010. PMCID: 

PMC2947947 
Excluded by Requester Renal tissue engineering with decellularized rhesus ---....... ----........ ---------...................... I ........ er'"""e"""n--ce""'"s-.-----art A 17:2891-2901, 2011. PMCID: PMC3226O54 

Tissue specificity of decellularized rhesus monkey 
,.___-r==.,...,.....,..,,...,.....=,,,.....,,.,==�,.......,,.T"l"T=.....,..,..,,,..,......."""'""'......,.,.,.......,.......-T'ft Cl D: PMC36614 77 
Excluded by Requeste r 

Excluded by Requester Lung effects of inhaled corticosteroids in a rhesus monkey model of childhood asthma. 
----,,:,-,--._---,r"TT""--4�2:1104-1118 2012. PMC Journal-in-Pro ress

A flexible, 
----:o:-:p:-::e:-::n,..., -::r:e-:-c-=-e�nt..:-ra=1z:-::e-:r-s:-:y:-::s-.-te:-:m::--:i-:-:-""'.'.l'!":=T"-::'=:-:-r::-::-:-:--::-:-=-:-:-::ir:-::-""7"1"l�"'TT:-::-r=-...-:-=:-:-r--r:-:-=:::--7"""n.-:-,,;7<_38, 2012. 

PMC Journal-in-Pro ress 
Excluded by Requester House-dust mite allergen 
-----=a..,,n,..,,,.....,,..o.,..zo""'n""'e,,.......,,e""'x,..p""'o.,,..s,..,.u ""re,......,,,.,,..e.,,..cr""e'""a'""s""'e.,,..s......,

1
.,.,s ,..,,a"'"m,..,

1
""'n.,,..e.......,.l'T""'Or.,,..e.,,..ce""'p=o""rs,........,in.....-s,""'e,......,.,..,,.ra""'1

""n""'s .... e..,,m......,r""e.,,..s=-p1
...-!rato ry nuclei. T oxicol Appl 

Pharmacol 247:204-210 2010. PMC Journal-in-Pro ress 
Excluded by Requester 

yperpo anza Ion-ac Iva e , eye Ic nuc eo I e-ga e
Neurol 519:2546, 2011. PMCID: PMC3287O8 

P rog ress Report Public a tions Li st 

Colocalization of 
gang IOn cells. J Comp 
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!Excluded by Requester I .... _______________________________ _.Airway epithelial wounds in 
rhesus monkey generate ionic currents that guide cell migration to promote healing. J Appl Physiol 
111:1031-1041, 2011. PMC Journal-in-Pro ress 

Excluded by Requester IL-17 and gammadelta T-lymphocytes play a 
.__ _ __,,c,.....,r .... 1 ,...,..c.,,..a,....,..,ro,..,.e,-,--in,,.--in,....,n'""a,.....e,-,--1 m=m,,..,.u""'n,..,, ,,...,y"""a'""g'""a,..., n.,....,s,..........,..,...,.....,....,,.....,,,,,....,,.......,,...,,.......,,.....,..,.....,.,...,....,,--+,. U H-2. Micro bes Infect 1 4 : 11 33-11 43, 201 2. 

PMCID: PMC3483469 
!Excluded by Requester !Overexpression

of TGF-B1 in fetal rhesus monkey lung results in prenatal pulmonary fibrosis. Eur Resp J 36:907-914, 
.......... -""""""u....L.L.L....C.I.ILl.l....u....i....=IW.l...&��16 

Long-term luciferase expression monitored by bioluminescence imaging after 
___ a__,.e_n_o ___ a _s -so_c _1_a,..e--.--v,-ru_s __ _.mediated fetal gene delivery in rhesus monkeys (Macaca mulatta). Human Gene 

Ther 21 :143-148, 2010. PMCID: PMC2829449
!Exclu ded by Requester Radiolabeling 

and in vivo imaging of transplanted renal lineages differentiated from human embryonic stem cells in fetal 
monkeys. Mol Imaging Biol 14:197-2O4, 2012. PMC Journal-in-Progress 

!Excluded by Requester !Radiolabeling human peripheral blood stem cells for positron
emission tomography (PET) imaging in young rhesus monkeys. PLoS One 8:e77148, 2013. PMCID: 
PMC37897O2 

!Excluded by Requester jcenter for Fetal Monkey Gene Transfer for Heart, Lung, and Blood Diseases: 
An l'lALBI Resource for the Gene Therapy Community. Hum Gene Ther 23:1130-1135, 2012. PMCID: 
PMC3498881 

Excluded by Requester Bisphenol A alters the ___ ..,.e_v _e..,.o_p_m_e -nt,--0
.,......,.t .... e-r..--es_u_s _ m_o_n_e _y_m _a _m_m_ a_r _y_g,....a-n ......... ----......... .....,..,...----.......... --.............. 1 09 :8190-8195, 2012.

PMCIP· PMC3361442 

... IEx
_
c
_
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d
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ed
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_
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st
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_
r ____________________ __.I Airway mast cells in a rhesus model of

childhood aller ic airwa s disease. Toxicol Sci 116:313-322 2010. PMCID: PMC2886865 

ame soot part 1c es: ce u ar 
.......... _ ................................................................ ......., ................................................................................................................................................. ........,�3111018 

Bisphenol A (BPA) 
---=-p===...,..,,==-=:-:-:-=--::r.a""'

1
,,..y,-,,,o'='ra,,.,-,""'o,,....,...,us,,,-,o::-::r,-c�o""'n=1n,..,.u""'o,,...u""s - e""'x,..,,p""'o""s,..,.u""r""'e-,v.,,.,a,,,-,s,,.,.,,..,,a:-:::s...,.1c,,,-,c""'a:-:::p:-:::s""'u.,..,e�s in pregnant rhesus 

r h m n x r . R r T x 2 14 Feb 17. pii: SO89O-6238(14)OOO2O-3. 
Excluded by Requester AAV8-mediated hepatic gene transfer in infant --......,....---..------,,........,...---.,........,..,.....,...... ......... ,._,.-e-r...,.1 """9:"""'2..,,..0..,....,12,,....-"""20"'"'2,,....,,0,....., 2011 . PMC ID: PMC3222523
Excluded by Requester Prenatal nicotine exposure alters lung function 
.__ __ .......,.......,. ____ __,._.,.,....._-....-....-....-=-----, ........ -----,,------1. an airway geometry t m J Respir Cell Mal Biol 46:695-702, 2012. 

PMCID: PMC33599O6 
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CORE SERVICES: ENDOCRINE CORE 

VERTEBRATE ANIMALS 

The California National Primate Research Center (CNPRC) vivarium is a component of the UC Davis 
Association for Assessment and Accreditation of Laboratory Animal Care International (AAALAC)-accredited 
program. The most recent AAALAC review of the UC Davis Animal Care Program resulted in Full
Accreditation with no recommendations for improvements, attesting to the high quality standards at UC Davis 
and the CNPRC. At UC Davis, a single Institutional Animal Care and Use Committee (IACUC) oversees all 
animal use in research and teaching in order to ensure that the highest ethical and animal welfare standards 
are met. UC Davis animal facilities are routinely inspected by the UC Davis Attending Veterinarian Excluded by 

Requester 

I��1
1
��:i��y iand the IACUC

1. Proposed Use of Animals. The CNPRC maintains approximately 5,000 animals for investigators locally,
regionally, and nationally. The current C · i consists o SpecificAnimal f · i ace. 
The outdoor animal housing area include Specific Animal field corrals Specific orn en s Specific Animal The 

d . d . . 1 
Location b d' Animal L Th h 11..1..11;;..iw;w... ___ ...1 1 out oor space 1s use pnman y to suppo - ree mg '""'""' ........ .....-1. e r esus pro uc 10n co ony 

provides research subjects (males and females) that span the entire lifespan ranging from newborns to 
juveniles, prime reproductive age adults, to geriatric stages of life. Approximately 1,700 of the 5,000 rhesus 
monkeys at the CNPRC are housed indoors. Animal rooms are maintained within the recommended 
guidelines established by the current edition of the Guide for the Care and Use of Laboratory Animals and 
the Animal Welfare Act. The CNPRC maintains two SPF rhesus colonies totaling 1,730 animals. SPF Level 
1 rhesus monkeys are free of Cercopithecine herpesvirus-1 (Herpes B-virus), SRV, SIV, and STLV. The 
SPF Level 1 colony of ~1,500 animals range in age from newborns to mature adults. These animals are 
housed in designated field corrals, corn cribs, and indoor animal rooms. SPF Level 2 includes pure Indian 
origin rhesus that are free of seven persistent viruses including the four Level 1 viruses plus simian foamy 
virus, rhesus rhadinovirus, and rhesus cytomegalovirus. The CNPRC also supports 12 long-tailed 
macaques for long-term projects funded by other sources. All are housed indoors and according to the 
CNPRC Primate Well-Being Plan comparable to rhesus monkeys. A small colony of titi monkeys (~86) are 
socially housed generally in family groups. 

CNPRC policies provide maximum occupational health and safety including mandatory guidelines for 
safely working with nonhuman primates and their fluids, cells, and tissues. Included are the following 
requirements when entering animal areas: uniforms, scrubs, or buttoned laboratory coats; designated work 
shoes or shoe covers; a facemask; full coverage eye goggles or face shields; and gloves. All work 
conducted in the laboratories is under the required BSL2+ conditions and according to the CNPRC training 
documents and standard operating procedures (SOPs) for the colony and experimental procedures. All 
work conducted in the laboratories are under the required BSL2+ conditions and according to the CNPRC 
employee handbook, standard operating procedures (SOPs) for the colony and for defined procedures and 
in the Pl Biological Use Authorization (BUA), and related facility and laboratory training documents required 
for employment. 

2. Justification of Animal Use, Species Choice, and Numbers. The CNPRC provides the optimal
environment in which to conduct studies with monkeys because of the unique facilities and expertise of the
personnel. The use of nonhuman primates is crucial for the study of human health and disease. Nonhuman
primates provide important translational and preclinical models because of reproductive, developmental,
physiologic, and immunologic similarities. Animal numbers selected for projects are typically determined by
a power analysis as described in individual IACUC-approved protocols.

3. Veterinary Care. The CNP · · · the direction of the Associate Director for Primate 
Services (Chief Veterinarian Excluded by RequeSter Veterinary support is provided by Veterinarians and 
Animal Health Technicians s see nmate Medicine Services). Staff clinicians provide routine 
surveillance of overall colony health and management practices as part of routine physical examinations. 
Animals in the outdoor animal colony are weighed, tuberculin tested, immunized for measles and tetanus 
as needed, serum banked as required, and examined routinely by a veterinarian twice annually. Animals 
housed outdoors are brought indoors to the hospital for treatment until resolution of the clinical problem 
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and then returned to the social group as quickly as possible to maintain social stability. The hospital has an 
approximate average daily census of 100 animals (maximum 200). Animals in the indoor colony are 
weighed bi-monthly, tuberculin tested twice annually, vaccinated for measles as needed, serum banked as 
required, and examined by a Veterinarian generally before assignment to research projects and/or during 
annual evaluations. Indoor-housed animals on morning health report are assessed by a clinician and 
typically treated in their home cages as needed. Approximately 160 animals are on health report daily with 
a daily average of 45 animals requiring follow-up care. In addition to clinical care, the veterinary staff 
members also perform research and veterinary care surgeries (~300 major surgical procedures annually). 
Clinical veterinary staff members also conduct colony-based projects on new anesthetic agents, improved 
vaccines for animal health, and new surgical techniques. Surveillance for tuberculosis is essential for the 
continued health status of the CNPRC colonies. 

4. Provisions to Minimize Discomfort, Pain, and Injury. Discomfort is minimized with appropriate sedation,
analgesics, and handling techniques. All possible anesthetics and analgesics are included and
administered under the direction of a CNPRC veterinarian. Animals are sedated with ketamine
hydrochloride (5-30 mg/kg intramuscular [IM]), telazol (5-8 mg/kg IM), or ketamine with dexmedetomidine
(0.015-0.075 mg/kg IM; with reversal atipamezole at a comparable dose) routinely to minimize discomfort
during experimental procedures. For some imaging procedures, animals may be intubated and maintained
under isoflurane (to effect). The CNPRC maintains a full veterinary staff (Senior Veterinarians, Veterinary
Residents, Animal Health Technicians, Veterinary Pathologists, Pathology Technicians) (see all sections of
Primate Services). Veterinarians are on call 24 hours a day, seven days a week. The CNPRC maintains an
animal hospital, surgery and radiology suites, infectious and noninfectious nonhuman primate nurseries, an
infectious isolation unit, and anatomic and clinical pathology services. UC Davis complies with NIH policy
on animal welfare, the Animal Welfare Act, and all other applicable federal, state, and local laws.

5. Methods of Euthanasia. Animals are euthanized by an overdose of pentobarbital (�120 mg/kg
intravenously) consistent with the recommendations of the American Veterinary Medical Association
(AVMA) Guidelines on Euthanasia. All methods include well-established CNPRC SOPs as noted above,
which are approved by the UC Davis IACUC.
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CORE SERVICES: MUL TIMODAL IMAGING CORE 

BIBLIOGRAPHY AND REFERENCES CITED 

!Excluded by Requester

J 
Idiopathic microscopic colitis of 

rhesus macaques: quantItatIve assessment of colonic mucosa. Anat ec 296:1169-1179, 2013. PMC 

Excluded by Requester nalysis of maternal 
mIcroc Imensm in r esus man eys acaca mu a a using rea - Ime quan I a Ive PCR amplification of 
MHC oalvmarobisms Cbimerism 5·6-15 2014 PMCIQ· PMC3988l 1 Z 

!Excluded by Requester 

Maternal antibodies from mothers of children with autism alter brain growth and social behavior 
develo ment in the rhesus monke . Transl Ps chiatr 3:e278, 2013. PMCID: PMC3731783 

Excluded by Requester 

Excluded by Requester Function biomedical informatics 
-----------------------------

research network recommendations for prospective multicenter functional MRI studies. J Magn Reson 
Imaging 36:39-54, 2012. 

!Excluded by Requester I An Official Research Policy Statement of the American 
Thoracic Society/European Respiratory Society: Standards for Quantitative Assessment of Lung Structure. 
Am ,I Besoic Ccit Care Med 181 ·394-418 2Q1Q PMC ,lawoal-io-Pcfgress

!Excluded by Requester _ Radiolabeling rhesus monkey CD34+ 

hematopoietic and mesenchymal stem cells with 64Cu-PTSM for microPET. Mol lmag 7:1-11, 2008. PMC
Journal-in-Pro ress 

Excluded by Requester Quantitative analysis of male fetal DNA in maternal serum of gravid rhesus 
monkeys (Macaca mulatta). Pediatr Res 53:18-23, 2003. 

Excluded b Re uester 
Excluded by Requester Stereological 

ana ysIs o actena oa an ung esIons in non uman primates r esus macaques experimentally 
infected with Mycobacterium tuberculosis. Am J Physiol Lung Cell Mal Physiol 301 :L731-L738, 2011 . 

.---..&....U:.LW.1.i.:.....1,· MC3213984 
....... ....,..,"'Iii#----,--' 

Ultrasound imaging in rhesus (Macaca mulatta) and long-tailed (Macaca fascicularis) macaques: 
epro uctive and research applications. In: The Laboratory Primate, Elsevier Academic Press, Chapter 20, 
. 317-351 2005. 

Excluded by Requester 

a erna au oan I o Ies are assocIa e wI a norma rain en argemen in a su group o c I ren wI 
autism s ectrum disorder. Brain Behav lmmun 30:61-65, 2013. PMCID: PMC3641177 

Excluded by Requester Fetal gene transfer using lentiviral vectors: In vivo
detection o gene expression by microPET and optical imaging in prenatal and postnatal macaques. Hum 
Gene Ther 12:1254-1261 2006. 

Excluded by Requester Neuropathogenesis induced by 
r esus c tome a ovIrus In eta r acaca mu atta . Is 177:446-450, 1998. 

Excluded by Requester Overexpression 
of TGF-B1 in fetal rhesus monkey lung results in prenatal pulmonary fibrosis. Eur Resp J 36:907-914, 
2010. PMCID: PMC3074616 

!Excluded by Requester I Long-term luciferase expression monitored by bioluminescence imaging after 
adeno-associated virus-mediated fetal gene delivery in rhesus monkeys (Macaca mulatta). Human Gene 
Ther 21 :143-148 2010. PMCID: PMC2829449 

Excluded by Requester Radiolabeling 
.__ __ a _n _ 1 _n_v-,v-o-1m_ a_ g_ 1 _n _g _o......,_ra_n_s_p .... a_n_e _ r _e _n_a_m_e_a_g_e_s_1...,...e-re- n-1a .... e-.... r-o-m-....-u-m_a_n_e _m_r -yo_n_ 1 _c _s....,....em cells in fetal 

monkeys. Mol Imaging Biol 14:197-204
1 

2012. PMC Journal-in-Progress 
!Excluded by Requester I Radiolabeling human peripheral blood stem cells for positron 

emission tomography (PET) imaging in young rhesus monkeys. PLoS One 8:e77148, 2013. PMCID: 
PMC3Z89ZQ2 
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CORE SERVICES: MUL TIMODAL IMAGING CORE 

LETTERS OF SUPPORT 

Letters of support from the individuals named below are provided on the pages that follow. 

Excluded by 
Requester 

1
...._ _____ ..,

PhD, Associate Professor, Department of Internal Medicine and Department of 

Biomedical Engineering; Director, Cyclotron and Radiochemistry Facility, University of California, Davis 
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UNIVERSITY OF CALIFORNIA, DA VIS 

BERKELEY • DAVIS • IRVINE • LOS ANGELES • RIVERSIDE• SAN DIEGO• SAN FRANCISCO 

Excluded by Requester 

Excluded by Requester 

c1ences an egenerat,ve 
Research Center 
University of California, Davis 
Davis, CA 95616-8542 

Excluded by Requester 
Dear 

SANTA BARBARA•SANTA CRUZ 

UC DAVIS HEALTH SYSTEM (UCDHS) 

DEPARTMENT OF INTERNAL MEDICINE 

DIVlSION OF HEMATOLOGY/ONCOLOGY 

SACRAMENTO. CAUFORNIA 95817 

July 13th 2014

nmate 

I am writing to express my strong support for your renewal of your base grant for the 
California National Primate Research Center, my support for Multimodal Imaging Core and more 
specifically my keen interest in the in vivo imaging services this core offers such as the positron 
emission tomography/computed tomography (PET/CT), and microPET. 

As you know my expertise is in targeted molecular probe development. After spending 10 
years in clinical PET in the UK I came to UC Davis to establish the pr 

· · ·
center,

the Center for Molecular and Genomic Imaging (CMGI) with colleague �
ci�i:t��Y MGI is a

state-of-the-art small animal imaging facility housing all imaging moda 1 1es inc u 1ng I s own
biomedical cyclotron. More recently I spearheaded the public private partnership with
PETNET, a wholly owned subsidiary of Siemens, and recently opened our radiochemistry facility
on the Sacramento campus. This facility houses two biomedical cyclotrons as well as a
fully equipped radiotracer development laboratory. This facility will be a resource for
radiotracer development for both academia and industry for first-in-human studies, will
vastly improve logistics for bench-to-bedside radiopharmaceutical conveyance and will serve as
a training site for radiotracer development. As you are well aware to expedite translation into
the clinical setting it is critical that we test our probes in nonhuman primates rather than
stopping at mouse models that have been shown to not be predictive. Our recent studies
performed in the imaging core (data you present in the proposal) enabled us to rapidly screen
several of our new radiotracers and facilitated the selection of the best radiotracer for further
investigations for toxicity ad efficacy. It is expected that an elND will be obtained for this
radiotracer for first-in-human studies by the end of 2014.

I believe that the California National Primate Research Center and the Multimodal Imaging Core 
will not only benefit my own research interests in radiotracer development and translational 
imaging but also numerous other colleagues with an interest in molecular imaging who are 
already users of CMGI (at least 40 principal investigators including collaborators in industry 
as well as those from other academic institutions). 
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I wish you the best of luck with your renewal and look forward to c o n t in u ing our studies 
at the Primate Center. 

Yours sincerely 

Excluded by Requester 
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CORE SERVICES: MUL TIMODAL IMAGING CORE 

RESOURCE SHARING PLAN 

A detailed Resource Sharing Plan is included in the Overall component of this application. 
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Contact PD/Pl: Lewin, Harris, A NPRC-Consortium-001 (365) 

APPLICATION FOR FEDERAL ASSISTANCE 

SF 424 (R&R) 

5. APPLICANT INFORMATION

Legal Name*: 

Department: 

Division: 

Street1 *: 

Street2: 

City•: 

County: 

State*: 

Province: 

Country*: 

ZIP/ Postal Code*: 

Regents of the University of California 

Sponsored Programs 

Office of Research 

1850 Research Park Drive 

Suite 300 

Davis 

CA: California 

USA: UNITED ST A TES 

956186153 

Person to be contacted on matters involving this application 

Prefix: First Name•: Middle Name: 

Ms. Alyssa 

Position/Title: 

Street1 •: 

Street2: 

City*: 

County: 

State•: 

Province: 

Country*: 

ZIP/ Postal Code*: 

Contracts and Grants Analyst 

1850 Research Park Drive 

Suite 300 

Davis 

CA: California 

USA: UNITED STATES 

956186[53 

Phone Number*: 530-754-7827 Fax Number: 530-754-7879 

7. TYPE OF APPLICANT*

Other (Specify): 

0MB Number: 4040-0001 

Expiration Date: 06/30/2016 

Organizational DUNS*: 04 71200840000 

Last Name*: Suffix: 

Bunn 

Email: aabunn@ucdavis.edu 

H: Public/State Controlled Institution of Higher Education 

Small Business Organization Type 0 Women Owned 0 Socially and Economically Disadvantaged 

11. DESCRIPTIVE TITLE OF APPLICANT'S PROJECT*
NPRC Consortium Activities

12. PROPOSED PROJECT

Start Date·

05/01/2015

Tracking Number: GRANT117037 42 

Ending Date• 

04/30/2020 

Funding Opportunity Number: PAR-14-226 . Received Date: 07/15/2014 
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Contact PD/Pl: Lewin, Harris, A NPRC-Consortium-001 (365) 
0MB Number: 4040·0010 

Expiration Date: 06/3012016 

Project/Performance Site Location(s) 

Project/Performance Site Primary Location 

Organization Name: 

Duns Number: 

Street1 •: 

Street2: 

City*: 

County: 

State*: 

Province: 

Country*: 

Zip / Postal Code*: 

University of California Davis 

0471200840000 

One Shields Ave 

Davis 

CA: California 

USA: UNITED STATES 

956165270 

Project/Performance Site Congressional District*: 

File Name 

Additional Location(s) 

Tracking Number: GRANT117037 42 

0 I am submitting an application as an individual, and not on behalf of 

a company, state, local or tribal government, academia, or other type of 

organization. 

CA-003 
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RESEARCH & RELATED Other Project Information 

1. Are Human Subjects Involved?* o Yes e No 

1.a. If YES to Human Subjects 

Is the Project Exempt from Federal regulations? 0 Yes 0 No 

If YES, check appropriate exemption number: - 1 - 2 - 3 _4 - 5 - 6

If NO, is the IRB review Pending? o Yes 0 No 

IRB Approval Date: 

Human Subject Assurance Number 

2. Are Vertebrate Animals Used?* O Yes e No 

2.a. If YES to Vertebrate Animals 

Is the IACUC review Pending? O Yes 0 No 

IACUC Approval Date: 

Animal Welfare Assurance Number 

3. Is proprietary/privileged information included in the application?* • Yes 0 No 

4.a. Does this project have an actual or potential impact - positive or negative - on the environment?* 0 Yes 

4.b. If yes, please explain:

4.c. If this project has an actual or potential impact on the environment, has an exemption been authorized or an O Yes

environmental assessment (EA) or environmental impact statement (EIS} been performed? 

4.d. If yes, please explain:

5. Is the research performance site designated, or eligible to be designated, as a historic place?* O Yes 

5.a. If yes, please explain:

6. Does this project involve activities outside the United States or partnership with international o Yes

collaborators?*

6.a. If yes, identify countries:

6.b. Optional Explanation:

Filename 

7. Project Summary/Abstract* Consort_Absttract.pdf 

8. Project Narrative*

9. Bibliography & References Cited Consort_BibliographyReferencesCited.prJf

10.Facilities & Other Resources Consort_FacilitiesOtherResources.pdf 

11.Equipment Consort_Equipment.pdf 
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NPRC CONSORTIUM 

ABSTRACT 

The mission of the National Primate Research Center (NPRC) Consortium is to strengthen communications, 
leverage system-wide resources, and facilitate sharing of information and best practices. Established in part to 
address NIH directives for increased collaboration, the NPRC Consortium Working Groups, comprised of 
experts from major disciplines within each NPRC, collaborate to apply their combined expertise to priority 
issues, and to challenges identified within their respective domains. The Specific Aims for the NPRC 
Consortium are to: (1) Provide increased support for nonhuman primate research through the NPRC Director 
leadership and prioritization of Working Group goals and tasks, (2) Creation of ad hoc Working Groups to drive 
specific improvements in nonhuman primate expertise and services, and (3) Continued support for sharing of 
information and best practices to mentor and train NPRC members throughout the Consortium and inform 
external stakeholders as appropriate. 
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NPRC CONSORTIUM 

FACILITIES AND OTHER RESOURCES 

Laboratories: Not applicable 

Clinical: Not applicable 

Animal: Not applicable 

Computer: All participants have computers available in their respective offices. 

!
Excluded by Requester l Office: 
... ___________ __,

rave offices on-site for use for Consortium-based activities.

Other: Not applicable 
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NPRC CONSORTIUM 

EQUIPMENT 

Not applicable 

NPRC-Consortium-001 (365) 
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Contact PD/Pl: Lewin, Harris, A NPRC-Consortium-001 (365) 
0MB Number: 4040·0001 

Expiration Date: 06/3012016 

RESEARCH & RELATED Senior/Key Person Profile (Expanded) 

I 
Excluded by Requester 

Tracking Number: GRANT117037 42 

PROFILE• Project Director/Principal Investigator I 
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I PROFILE - Senior/Key Person 

Excluded by Requester 

Tracking Number: GRANT117037 42 

I 
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Contact PD/Pl: Lewin, Harris, A NPRC-Consor

t

ium-001 (365) 

RESEARCH & RELATED BUDGET - SECTION A & B, BUDGET PERIOD 1 

ORGANIZATIONAL DUNS*: 0471200840000 

Budget Type*: • Project O Subaward/Consortium 
Enter name of Organization: Regents of the University of California 

Start Date*: 05-01-2015 End Date*: 04-30-2016 Budget Period: 1 

0MB Number: 4040-0001 

Expiration Date: 06/30/20t 6 

A. Senior/Key Person

Prefix First Name• Middle Last Name* Suffix Project Role* Base Calendar Academic Summer Requested Fringe Funds Requested($)* 

Name Salary ($) Months Months Months Salary ($)* Benefits ($)* 

1:::::::::: ... I

Ex

_

cl

-

ud

_

e

_d_
b

_

y

_

R

_

e

_
q

_

ue

_s_ t

e

_r __________ ... l:: :::::::::::::::¢:�r:.:$.$l%f�f: ... �_:_ :�_

u

s_ti�_ 1:_�_I _ _.::!

EFFORT 

l:::::::::�;:9.�4.:�:6. :::::::::::::::1::�:s.t.:��:::::::::::::::::::::::::::::::::�A��::��
Total Funds Requested for all Senior Key Persons in the attached file 

Additional Senior Key Persons: 

B. Other Personnel

Number of Project Role*

Personnel*

Post Doctoral Associates 

File Name: Total Senior/Key Person 5,461.00 

Calendar Months Academic Months Summer Months Requested Salary ($)* Fringe Benefits* Funds Requested ($)* 

....................................................................................................... ······································ ...................................... ...................................... .................................................. .............................................. ................................................. . 

Graduate Students 
............................. Undergraduate.Students ......................... ...................................... ...................................... ...................................... .................................................. .............................................. ................................................. .

......

Secretarial/Cleri ... ca_l _______ 
ci

·····I EFFORT
.... Attffiate·sc1eni"fsl�cl uded by

•on ,,..,,,..4,,..,.,. 

Total Number Other Personnel 

RESEARCH & RELATED Budget {A-B} (Funds Re
q
uested) 

Tracking Number: GRANT117037 42 

I . ...................................... ...................................... ...................... ........................... ....................... ...................... . 
2,325.00 927.00 

Total Other Personnel 

Total Salary, Wages and Fringe Benefits (A+B) 
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3,252.00 

3,252.00 

8,713.00 
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Contact PD/Pl: Lewin, Harris, A NPRC-Consortium-001 (365) 

RESEARCH & RELATED BUDGET - SECTION C, D, & E, BUDGET PERIOD 1 

ORGANIZATIONAL DUNS*: 0471200840000 

Budget Type*: • Project O Subaward/Consortium 

Enter name of Organization: Regents of the University of California 

Start Date*: 05-01-2015 End Date*: 04-30-2016 Budget Period: 1 

C. Equipment Description

List items and dollar amount for each item exceeding $5,000 

Equipment Item Funds Requested($)* 

Total funds requested for all equipment listed in the attached file 0.00 

Additional Equipment: 

D. Travel

File Name: 

Total Equipment 0.00 

1. Domestic Travel Costs ( Incl. Canada, Mexico, and U.S. Possessions)

Funds Requested ($)* 

13,500.00 

0.00 2. Foreign Travel Costs

E. Participant/Trainee Support Costs

1. Tuition/Fees/Health Insurance

2. Stipends

3. Travel

4. Subsistence

5. Other:

O Number of Participants/Trainees 

RESEARCH & RELATED Budget {C-E} (Funds Requested) 

Tracking Number: GRANT11703742 

Total Travel Cost 

Total Participant Trainee Support Costs 
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13,500.00 

Funds Requested ($)* 

0.00 

0.00 

0.00 

0.00 

0.00 
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Contact PD/Pl: Lewin, Harris, A NPRC-Consortium-001 (365) 

RESEARCH & RELATED BUDGET- SECTIONS F-K, BUDGET PERIOD 1 

ORGANIZATIONAL DUNS*: 0471200840000 

Budget Type*: • Project O Subaward/Consortium 

Enter name of Organization: Regents of the University of California 

Start Date*: 05-01-2015 End Date*: 04-30-2016 Budget Period: 1 

F. Other Direct Costs Funds Requested($)* 

1. Materials and Supplies 25,826.00 

2. Publication Costs 0.00 

3. Consultant Services 454,430.00 

4. ADP/Computer Services 0.00 

5. Subawards/Consortium/Contractual Costs 0.00 

6. Equipment or Facility Rental/User Fees 0.00 

7. Alterations and Renovations 0.00 

Total Other Direct Costs 480,256.00 

G. Direct Costs Funds Requested ($)* 

H. Indirect Costs

Indirect Cost Type 

1. MTDC Primate Center Rate

Cognizant Federal Agency 

(Agency Name, POC Name, and POC Phone Number) 

I. Total Direct and Indirect Costs

Total Direct Costs (A thru F) 502,469.00 

Indirect Cost Rate (%) Indirect Cost Base ($) Funds Requested ($)* 

22. 7 502,469.00 114,060.00 
----------< 

Total Indirect Costs 114,060.00 

DHHS, ERNEST WILLARD, (415) 437-7820 

Total Direct and Indirect Institutional Costs (G + H) 

Funds Requested ($)* 

616,529.00 

Funds Requested ($)"I 

0.00 

K. Budget Justification* File Name: Consort_BudgetJustification.pdf 

(Only attach one file.) 

RESEARCH & RELATED Budget {F-K} (Funds Requested) 

Tracking Number: GRANT11703742 
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Contact PD/Pl: Lewin, Harris, A NPRC-Consortium-001 (365) 0MB Number: 4040-0001 

Expiration Date: 06/30/20t 6 

RESEARCH & RELATED BUDGET - SECTION A & B, BUDGET PERIOD 2 

ORGANIZATIONAL DUNS*: 0471200840000

Budget Type*: • Project O Subaward/Consortium
Enter name of Organization: Regents of the University of California 

Start Date*: 05-01-2016 End Date*: 04-30-2017 Budget Period: 2 

A. Senior/Key Person

Prefix First Name• Middle Last Name* Suffix Project Role* Base 

Name Salary ($)L t''"'"' "' Req""'� L �':�]t,;��r �=:"��,�� 
Calendar Academic Summer Requested Fringe Funds Requested($)* 

Months Months Months Salary ($)* Benefits ($)*

lmoRr 

I 
a:s.Z® 1:�0�6� SAot6� 

Total Funds Requested for all Senior Key Persons in the attached file .__ ___ ___, 

Additional Senior Key Persons: 

B. Other Personnel

Number of Project Role*

Personnel*

Post Doctoral Associates 

File Name: Total Senior/Key Person 5,607.00 

Calendar Months Academic Months Summer Months Requested Salary ($)* Fringe Benefits* Funds Requested ($)*

....................................................................................................... ······································ ...................................... ...................................... .................................................. .............................................. ................................................. . 

Graduate Students 

............................. Undergraduate.Students ......................... ...................................... ...................................... ...................................... .................................................. .............................................. ................................................. .
...... 

Secretarial/Cleric .. 
a_l --------EFFORT

.
..
. Attffiate·sc1eni"fsilExcluded by Requester 

Total Number Other Personnel 

RESEARCH & RELATED Budget {A-B} (Funds Requested) 

Tracking Number: GRANT117037 42 

2,348.00 991.00 

Total Other Personnel 

Total Salary, Wages and Fringe Benefits (A+B) 
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3,339.00 

3,339.00 

8,946.00 
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Contact PD/Pl: Lewin, Harris, A NPRC-Consortium-001 (365) 

RESEARCH & RELATED BUDGET - SECTION C, D, & E, BUDGET PERIOD 2 

ORGANIZATIONAL DUNS*: 0471200840000 

Budget Type*: • Project O Subaward/Consortium 

Enter name of Organization: Regents of the University of California 

Start Date*: 05-01-2016 End Date*: 04-30-2017 Budget Period: 2 

C. Equipment Description

List items and dollar amount for each item exceeding $5,000 

Equipment Item Funds Requested($)* 

Total funds requested for all equipment listed in the attached file 0.00 

Additional Equipment: 

D. Travel

File Name: 

Total Equipment 0.00 

1. Domestic Travel Costs ( Incl. Canada, Mexico, and U.S. Possessions)

Funds Requested ($)* 

13,905.00 

0.00 2. Foreign Travel Costs

E. Participant/Trainee Support Costs

1. Tuition/Fees/Health Insurance

2. Stipends

3. Travel

4. Subsistence

5. Other:

O Number of Participants/Trainees 

RESEARCH & RELATED Budget {C-E} (Funds Requested) 

Tracking Number: GRANT11703742 

Total Travel Cost 

Total Participant Trainee Support Costs 
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13,905.00 

Funds Requested ($)* 

0.00 

0.00 

0.00 

0.00 

0.00 
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Contact PD/Pl: Lewin, Harris, A NPRC-Consortium-001 (365) 

RESEARCH & RELATED BUDGET- SECTIONS F-K, BUDGET PERIOD 2 

ORGANIZATIONAL DUNS*: 0471200840000 

Budget Type*: • Project O Subaward/Consortium 

Enter name of Organization: Regents of the University of California 

Start Date*: 05-01-2016 End Date*: 04-30-2017 Budget Period: 2 

F. Other Direct Costs Funds Requested($)* 

1. Materials and Supplies 26,601.00 

2. Publication Costs 0.00 

3. Consultant Services 468,063.00 

4. ADP/Computer Services 0.00 

5. Subawards/Consortium/Contractual Costs 0.00 

6. Equipment or Facility Rental/User Fees 0.00 

7. Alterations and Renovations 0.00 

Total Other Direct Costs 494,664.00 

G. Direct Costs Funds Requested ($)* 

H. Indirect Costs

Indirect Cost Type 

1. MTDC Primate Center Rate

Cognizant Federal Agency 

(Agency Name, POC Name, and POC Phone Number) 

I. Total Direct and Indirect Costs

Total Direct Costs (A thru F) 517,515.00 

Indirect Cost Rate (%) Indirect Cost Base ($) Funds Requested ($)* 

22. 7 517,515.00 117,476.00 
----------< 

Total Indirect Costs 117,476.00 

DHHS, ERNEST WILLARD, (415) 437-7820 

Total Direct and Indirect Institutional Costs (G + H) 

Funds Requested ($)* 

634,991.00 

Funds Requested ($)"I 

0.00 

K. Budget Justification* File Name: Consort_BudgetJustification.pdf 

(Only attach one file.) 

RESEARCH & RELATED Budget {F-K} (Funds Requested) 

Tracking Number: GRANT11703742 
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Contact PD/Pl: Lewin, Harris, A NPRC-Consortium-001 (365) 

RESEARCH & RELATED BUDGET - SECTION A & B, BUDGET PERIOD 3 

ORGANIZATIONAL DUNS*: 0471200840000 
Budget Type*: • Project O Subaward/Consortium 
Enter name of Organization: Regents of the University of California 

Start Date*: 05-01-2017 End Date*: 04-30-2018 Budget Period: 3 

0MB Number: 4040-0001 

Expiration Date: 06/30/20t 6 

A. Senior/Key Person

Prefix First Name• Middle 

Name 

Last Name* Suffix Project Role* Base Calendar Academic Summer Requested Fringe Funds Requested($)* 

Salary ($) Months Months Months Salary ($)* Benefits ($)* 

:�:::::::::::::!
Excluded by Requester 

1::::::::::::: :::::::::::::::¢:�r:.:$.$l%f�r: �=:�
u

��I�� 

Total Funds Requested for all Senior Key Persons in the attached file 

Additional Senior Key Persons: File Name: Total Senior/Key Person 5,951.00 

B. Other Personnel

Number of Project Role*

Personnel*

Calendar Months Academic Months Summer Months Requested Salary ($)* Fringe Benefits* Funds Requested ($)* 

Post Doctoral Associates 
....................................................................................................... ······································ ...................................... ...................................... .................................................. .............................................. ................................................. . 

Graduate Students 

............................. Undergraduate.Students ......................... ...................................... ...................................... ...................................... .................................................. .............................................. ................................................. .
......

Secretarial/Cleri"-..""�1 
...... ,......,..,..... ................ --. 

.... Attffiate·sc1eni"fsi Ex

R 
clude

t
d by , ......... EFFORT

eques er I-
Total Number OIner t'ersonneI 

RESEARCH & RELATED Budget {A-B} (Funds Requested) 

Tracking Number: GRANT117037 42 

2,467.00 1,078.00 

Total Other Personnel 

Total Salary, Wages and Fringe Benefits (A+B) 
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3,545.00 

3,545.00 

9,496.00 
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Contact PD/Pl: Lewin, Harris, A NPRC-Consortium-001 (365) 

RESEARCH & RELATED BUDGET - SECTION C, D, & E, BUDGET PERIOD 3 

ORGANIZATIONAL DUNS*: 0471200840000 

Budget Type*: • Project O Subaward/Consortium 

Enter name of Organization: Regents of the University of California 

Start Date*: 05-01-2017 End Date*: 04-30-2018 Budget Period: 3 

C. Equipment Description

List items and dollar amount for each item exceeding $5,000 

Equipment Item Funds Requested($)* 

Total funds requested for all equipment listed in the attached file 0.00 

Additional Equipment: 

D. Travel

File Name: 

Total Equipment 0.00 

1. Domestic Travel Costs ( Incl. Canada, Mexico, and U.S. Possessions)

Funds Requested ($)* 

14,320.00 

0.00 2. Foreign Travel Costs

E. Participant/Trainee Support Costs

1. Tuition/Fees/Health Insurance

2. Stipends

3. Travel

4. Subsistence

5. Other:

O Number of Participants/Trainees 

RESEARCH & RELATED Budget {C-E} (Funds Requested) 

Tracking Number: GRANT11703742 

Total Travel Cost 

Total Participant Trainee Support Costs 
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14,320.00 

Funds Requested ($)* 

0.00 

0.00 

0.00 

0.00 

0.00 

Funding Opportunity Number: PAR-14-226. Received Date: 
2014-07-15T19:19:27.000-04:00 

Obtained by Rise for Animals. 
Uploaded to Animal Research Laboratory Overview (ARLO) on 09/19/2020



Contact PD/Pl: Lewin, Harris, A NPRC-Consortium-001 (365) 

RESEARCH & RELATED BUDGET- SECTIONS F-K, BUDGET PERIOD 3 

ORGANIZATIONAL DUNS*: 0471200840000 

Budget Type*: • Project O Subaward/Consortium 

Enter name of Organization: Regents of the University of California 

Start Date*: 05-01-2017 End Date*: 04-30-2018 Budget Period: 3 

F. Other Direct Costs Funds Requested($)* 

1. Materials and Supplies 27,398.00 

2. Publication Costs 0.00 

3. Consultant Services 482,106.00 

4. ADP/Computer Services 0.00 

5. Subawards/Consortium/Contractual Costs 0.00 

6. Equipment or Facility Rental/User Fees 0.00 

7. Alterations and Renovations 0.00 

Total Other Direct Costs 509,504.00 

G. Direct Costs Funds Requested ($)* 

H. Indirect Costs

Indirect Cost Type 

1. MTDC Primate Center Rate

Cognizant Federal Agency 

(Agency Name, POC Name, and POC Phone Number) 

I. Total Direct and Indirect Costs

Total Direct Costs (A thru F) 533,320.00 

Indirect Cost Rate (%) Indirect Cost Base ($) Funds Requested ($)* 

22. 7 533,320.00 121,064.00 
----------< 

Total Indirect Costs 121,064.00 

DHHS, ERNEST WILLARD, (415) 437-7820 

Total Direct and Indirect Institutional Costs (G + H) 

Funds Requested ($)* 

654,384.00 

Funds Requested ($)"I 

0.00 

K. Budget Justification* File Name: Consort_BudgetJustification.pdf 

(Only attach one file.) 

RESEARCH & RELATED Budget {F-K} (Funds Requested) 

Tracking Number: GRANT11703742 
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Contac t PD/Pl : Lewin, Harris, A NPRC-Conso r tium-001 (365) 

RESEARCH & RELATED BUDGET - SECTION A & B, BUDGET PERIOD 4 

ORGANIZATIONAL DUNS*: 0471200840000 

Budget Type*: • Project O Subaward/Consortium
Enter name of Organization: Regents of the University of California 

Start Date*: 05-01-2018 End Date*: 04-30-2019 Budget Period: 4 

0MB Number: 4040-0001 

Expiration Date: 06/30/20t 6 

A. Senior/Key Person

Prefix First Name• Middle Last Name* Suffix Project Role* Base Calendar Academic Summer Requested Fringe Funds Requested($)* 

Name Salary ($) Months Months Months Salary ($)* Benefits ($)* 

1::::::::::: .. t_

cl
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u d
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e
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_______ ... L �:ie];;';at�r �:!:"��,�% !

EFFORT 

L •:2�� 1:�1�ci� s:,s�ci� 
Total Funds Requested for all Senior Key Persons in the attached file 

.._ ___ ___. 

Additional Senior Key Persons: 

B. Other Personnel

Number of Project Role*

Personnel*

Post Doctoral Associates 

File Name: Total Senior/Key Person 6,185.00 

Calendar Months Academic Months Summer Months Requested Salary ($)* Fringe Benefits* Funds Requested ($)* 

....................................................................................................... ······································ ...................................... ...................................... .................................................. .............................................. ................................................. . 

Graduate Students 

............................. Undergraduate.Students ......................... ...................................... ...................................... ...................................... .................................................. .............................................. ................................................. .
......

Secretarial/Cleric,.a_l ___________ i=FfoRT 
.... Attffiate·sc1eni"fsilExclu d ed b y  Requester 

Total Number Other Personnel 

RESEARCH & RELATED Bu d get {A -B} (F und s Req uested) 

T racking Number : GRANT117037 42 

2,541.00 1,143.00 

Total Other Personnel 

Total Salary, Wages and Fringe Benefits (A+B) 
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3,684.00 

3,684.00 

9,869.00 
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Contact PD/Pl: Lewin, Harris, A NPRC-Consortium-001 (365) 

RESEARCH & RELATED BUDGET - SECTION C, D, & E, BUDGET PERIOD 4 

ORGANIZATIONAL DUNS*: 0471200840000 

Budget Type*: • Project O Subaward/Consortium 

Enter name of Organization: Regents of the University of California 

Start Date*: 05-01-2018 End Date*: 04-30-2019 Budget Period: 4 

C. Equipment Description

List items and dollar amount for each item exceeding $5,000 

Equipment Item Funds Requested($)* 

Total funds requested for all equipment listed in the attached file 0.00 

Additional Equipment: 

D. Travel

File Name: 

Total Equipment 0.00 

1. Domestic Travel Costs ( Incl. Canada, Mexico, and U.S. Possessions)

Funds Requested ($)* 

14,751.00 

0.00 2. Foreign Travel Costs

E. Participant/Trainee Support Costs

1. Tuition/Fees/Health Insurance

2. Stipends

3. Travel

4. Subsistence

5. Other:

O Number of Participants/Trainees 

RESEARCH & RELATED Budget {C-E} (Funds Requested) 

Tracking Number: GRANT11703742 

Total Travel Cost 

Total Participant Trainee Support Costs 
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14,751.00 

Funds Requested ($)* 

0.00 

0.00 

0.00 

0.00 

0.00 
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Contact PD/Pl: Lewin, Harris, A NPRC-Consortium-001 (365) 

RESEARCH & RELATED BUDGET- SECTIONS F-K, BUDGET PERIOD 4 

ORGANIZATIONAL DUNS*: 0471200840000 

Budget Type*: • Project O Subaward/Consortium 

Enter name of Organization: Regents of the University of California 

Start Date*: 05-01-2018 End Date*: 04-30-2019 Budget Period: 4 

F. Other Direct Costs Funds Requested($)* 

1. Materials and Supplies 28,221.00 

2. Publication Costs 0.00 

3. Consultant Services 496,570.00 

4. ADP/Computer Services 0.00 

5. Subawards/Consortium/Contractual Costs 0.00 

6. Equipment or Facility Rental/User Fees 0.00 

7. Alterations and Renovations 0.00 

Total Other Direct Costs 524,791.00 

G. Direct Costs Funds Requested ($)* 

H. Indirect Costs

Indirect Cost Type 

1. MTDC Primate Center Rate

Cognizant Federal Agency 

(Agency Name, POC Name, and POC Phone Number) 

I. Total Direct and Indirect Costs

Total Direct Costs (A thru F) 549,411.00 

Indirect Cost Rate (%) Indirect Cost Base ($) Funds Requested ($)* 

22. 7 549,411.00 124,716.00 
----------< 

Total Indirect Costs 124,716.00 

DHHS, ERNEST WILLARD, (415) 437-7820 

Total Direct and Indirect Institutional Costs (G + H) 

Funds Requested ($)* 

674,127.00 

Funds Requested ($)"I 

0.00 

K. Budget Justification* File Name: Consort_BudgetJustification.pdf 

(Only attach one file.) 

RESEARCH & RELATED Budget {F-K} (Funds Requested) 

Tracking Number: GRANT11703742 
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Contact PD/P l: Lewin, Harris, A NPRC-Consortium-001 (365) 

RESEARCH & RELATED BUDGET - SECTION A & B, BUDGET PERIOD 5 

ORGANIZATIONAL DUNS*: 0471200840000

Budget Type*: • Project O Subaward/Consortium

Enter name of Organization: Regents of the University of California

Start Date*: 05-01-2019 End Date*: 04-30-2020 Budget Period: 5 

0MB Number: 4040-0001 

Expiration Date: 06/30/20t 6 

A. Senior/Key Person
Prefix First Name• Middle

Name 
Last Name* Suffix Project Role* Base 

Salary($) 
Calendar Academic Summer Requested Fringe Funds Requested($)* 
Months Months Months Salary ($)* Benefits ($)* 
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Excluded b y R eq uester 
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Total Funds Requested for all Senior Key Persons in the attached file 

Additional Senior Key Persons: File Name: Total Senior/Key Person 6,431.00 

B. Other Personnel
Number of Project Role*
Personnel*

Calendar Months Academic Months Summer Months Requested Salary ($)* Fringe Benefits* Funds Requested ($)* 

Post Doctoral Associates ....................................................................................................... ······································ ...................................... ...................................... .................................................. .............................................. ................................................. .
Graduate Students 

............................. Undergraduate.Students ......................... ...................................... ...................................... ...................................... .................................................. .............................................. ................................................. .
Secretarial/Clerical ··

1 
.... Attffiate·sc1eni"fsi

l 
.. Ex-cl -ud- e-d-b-y- R-e-q-ue-s-,

e-r---, ...... EFFORT j" 
...................................... ...................................... ...................... . ·······

2:s1fOo ....................... . "
{2

fi
Oo. 

,-----:-1 ---::T:-o-:t-a::-1 N:-:-um---:-b_ e_r-::0:tt .. he_ r_P.,.,e_ r_s _o _n _n_e_l _ _J Total Other Personnel 

Total Salary, Wages and Fringe Benefits (A+B) 
RESEARCH & RELATED Budget {A -B} (Fun ds R equested) 
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3,830.00 

3,830.00 

10,261.00 
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Contact PD/Pl: Lewin, Harris, A NPRC-Consortium-001 (365) 

RESEARCH & RELATED BUDGET - SECTION C, D, & E, BUDGET PERIOD 5 

ORGANIZATIONAL DUNS*: 0471200840000 

Budget Type*: • Project O Subaward/Consortium 

Enter name of Organization: Regents of the University of California 

Start Date*: 05-01-2019 End Date*: 04-30-2020 Budget Period: 5 

C. Equipment Description

List items and dollar amount for each item exceeding $5,000 

Equipment Item Funds Requested($)* 

Total funds requested for all equipment listed in the attached file 0.00 

Additional Equipment: 

D. Travel

File Name: 

Total Equipment 0.00 

1. Domestic Travel Costs ( Incl. Canada, Mexico, and U.S. Possessions)

Funds Requested ($)* 

15,193.00 

0.00 2. Foreign Travel Costs

E. Participant/Trainee Support Costs

1. Tuition/Fees/Health Insurance

2. Stipends

3. Travel

4. Subsistence

5. Other:

O Number of Participants/Trainees 

RESEARCH & RELATED Budget {C-E} (Funds Requested) 

Tracking Number: GRANT11703742 

Total Travel Cost 

Total Participant Trainee Support Costs 
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15,193.00 

Funds Requested ($)* 

0.00 

0.00 

0.00 

0.00 

0.00 
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Contact PD/Pl: Lewin, Harris, A NPRC-Consortium-001 (365) 

RESEARCH & RELATED BUDGET- SECTIONS F-K, BUDGET PERIOD 5 

ORGANIZATIONAL DUNS*: 0471200840000 

Budget Type*: • Project O Subaward/Consortium 

Enter name of Organization: Regents of the University of California 

Start Date*: 05-01-2019 End Date*: 04-30-2020 Budget Period: 5 

F. Other Direct Costs Funds Requested($)* 

1. Materials and Supplies 29,068.00 

2. Publication Costs 0.00 

3. Consultant Services 511,467.00 

4. ADP/Computer Services 0.00 

5. Subawards/Consortium/Contractual Costs 0.00 

6. Equipment or Facility Rental/User Fees 0.00 

7. Alterations and Renovations 0.00 

Total Other Direct Costs 540,535.00 

G. Direct Costs Funds Requested ($)* 

H. Indirect Costs

Indirect Cost Type 

1. MTDC Primate Center Rate

Cognizant Federal Agency 

(Agency Name, POC Name, and POC Phone Number) 

I. Total Direct and Indirect Costs

Total Direct Costs (A thru F) 565,989.00 

Indirect Cost Rate (%) Indirect Cost Base ($) Funds Requested ($)* 

22. 7 565,989.00 128,480.00 
----------< 

Total Indirect Costs 128,480.00 

DHHS, ERNEST WILLARD, (415) 437-7820 

Total Direct and Indirect Institutional Costs (G + H) 

Funds Requested ($)* 

694,469.00 

Funds Requested ($)"I 

0.00 

K. Budget Justification* File Name: Consort_BudgetJustification.pdf 

(Only attach one file.) 

RESEARCH & RELATED Budget {F-K} (Funds Requested) 

Tracking Number: GRANT11703742 
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Contact PD/Pl: Lewin, Harris, A NPRC-Consortium-001 (365) 

NPRC CONSORTIUM 

BUDGET JUSTIFICATION 

PERSONNEL 

The personnel table provides an overview of the percent full time equivalent (FTE) devoted to CNPRC base 
grant functions and the funding source. Totals with an asterisk (*) represent those individuals whose effort is 
split among more than one component of the CNPRC. All effort for the Director in the NPRC Consortium is 
budgeted is the Director's Office. 

Percent(%) FTE devoted to CNPRC base 
functions by source 

I Personnel Role P51 I Proaram Income I Other I Total 
Excluded by Requester Interim Director % Effort 

Core Scientist 

Affiliate Scientist 

. . IEFFORT I . . . l�c1_��:1��Y !Interim Director, Lead
._ 

____ __. months). As a part of the leadership role in the National
�nmate Research Centers (NPRCs), the Director works cooperatively with the other NPRC Director's in 
helping set the priorities of the Consortium Working Groups. The role of the Director in the Consortium is 
primarily supported through the Director's Office budget. 

!Excluded by Requester 
I 

IEFFORT I % Effort Ex I d d b R t .__ _______ __,PhD, Affiliate Scientist._ 
____ ....,months cu e Y eques er has extensive

experience in population genetics and primate genetic management, 1s irect y respons1 e or analysis of 
pedigree and population genetic data used in the management of both conventional and specific pathogen-free 
(SPF) breeding colonies, and technical development and testing of Single-Nucleotide Polymorphisms (SNP) 
panels for Consortium use. Support is requested to continue to process samples and to generate reports for 
the Consortium. 

Excluded by Requester IEFFORT I 
% Effort Excluded by hD, Core Scientist...._ _____ months Re uester has overall responsibility

or overs1g o co any population genetics management. I his role h ey in eading the development of 
the SNP assays in use across the NPRCs allowing standardized genetic data across sites. Support will 
continue to facilitate the adoption of the SNP panels. 

TRAVEL 

Travel for six meetings is provided by the Consortium-Related Travel Supplement (3 x $354 = $1,062 and 3 x 
$1,146 = $3,438). Additional funding to support travel is provided by the CNP RC (6 x $1,500 = $9,000) for the 
Behavior Management, Pathology, and Occupational Health and Safety face-to-face Working Group meetings 
and for outreach activities by participation in NPRC booths at national meetings. 

CONSULTANT COSTS 

Funding of $454,430 is requested for the consultants that comprise the NPRC Consortium Project 
Management and Informatics Group. While this represents a consortium-wide effort, the administrative and 
financial aspects are managed on behalf of the Consortium through the CNPRC. This group consists of 

ExcludNfTech ConsLJ_ltc:1nts.J$226,430)includingl lwho is responsible for the coordination of the RequeW'orking Groups to enable the accomplishment of the 06Jecf1ves. This is facilitated through conference hosting,
website support, services, security administration, and platform cape,bili��� that NyTech Consulta 
by leveraging the technical Information Technology expertise ofti1�f��Y K$133,000) and .__---1:��--__,
($95,000). These individuals provide network support, data security and access support, back up of ata, 
integration troubleshooting, production release support, web analysis, curation support, data standardization, 
demonstration and tool functionality support, upload support, web hosting support, testing services for 
supported platforms and browsers, and support for other technical issues as needed. 

SUPPLIES 

Funds are requested for the following: 
• Outreach NPRC Booth for the USA Science and Engineering Festival. This is a major outreach activity for

the NPRCs that has proven useful in the past, and the funds requested corresponds to the portion
contributed by the CNPRC. The request includes booth rental and materials for set up, presentation, and

Budget Justification Page1219 Obtained by Rise for Animals. 
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Contact PD/Pl: Lewin, Harris, A NPRC-Consortium-001 (365) 

distribution based on prior conference experiences ($2,504). The goal is to provide promotion of the 
NPRCs. 

• Hosting of the face-to-face Breeding and Colony Management Meeting ($2,538). This is a key meeting in
the NPRC Consortium that focuses on best practices regarding colony management, and experiences and
best practices shared at the meeting continues to improve colony quality and strengthen the ability of 
NPRCs to advance human health.

• Altassian Confluence Wiki ($2,000) and Crowd Security ($2,000) software license and maintenance to
facilitate virtual meeting/information exchange capabilities in a secure environment for Working Group and
NPRC meetings. Additional funds ($900) are requested for miscellaneous software and hardware that may
be required for Consortium activities.

• Reagents for genotyping of rhesus macaques for the ancestry informative and parentage SNP panels. The
cost per animal for each panel is estimated at $38 and the total number of animals is estimated to be 418
(418 x $38 = $15,884). The work is provided through the California and Oregon NPRCs; this budget
request represents 50% of the work that will be conducted at the CNPRC. The overall goal is to continue to
facilitate and support the adoption of the SNP panels for parentage and/or ancestry testing by NPRC
colony managers and veterinarians.

SUBSEQUENT YEARS 
In Years 2 through 5, all non-personnel costs are increased by 3%. Personnel costs are increased based on 
projected salary escalations by title code and the UC Davis federally negotiated fringe benefit rates. 

FACILITIES AND ADMINISTRATIVE COSTS (INDIRECT COSTS) 
Indirect Costs are budgeted in accordance with the UC Davis rate agreement dated August 19, 2013 at 22.7%, 
which is the negotiated rate for the CNPRC Base Grant. Per the UC Davis' rate agreement, this indirect cost 
rate is applied on a Modified Total Direct Cost basis, which includes all salaries and wages, fringe benefits, 
materials and supplies, services, travel, and the first $25,000 of each subgrant and subcontract. Excluded from 
the modified total direct costs are equipment; capital expenditures; charges for tuition remission; rental costs; 
scholarships and fellowships; as well as the portion of each subgrant and subcontract in excess of $25,000. 
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Contact PD/Pl: Lewin, Harris, A NPRC-Consortium-001 (365) 

RESEARCH & RELATED BUDGET - Cumulative Budget 

Section A, Senior/Key Person 

Section B, Other Personnel 

Total Number Other Personnel 

Total Salary, Wages and Fringe 
Benefits (A+B) 

Section C, Equipment 

Section D, Travel 

1. Domestic

2. Foreign

Section E, Participant/Trainee Support 
Costs 

1. Tuition/Fees/Health Insurance

2. Stipends

3. Travel

4. Subsistence

5. Other

6. Number of Participants/Trainees

Section F, Other Direct Costs 

1. Materials and Supplies

2. Publication Costs

3. Consultant Services

4. ADP/Computer Services

5. Subawards/Consortium/Contractual
Costs

6. Equipment or Facility Rental/User
Fees

7. Alterations and Renovations

8. Other 1

9. Other 2

10. Other 3

Section G, Direct Costs 
(A thru F) 

Section H, Indirect Costs 

Section I, Total Direct and Indirect 
Costs (G + H) 

Section J, Fee 

Tracking Number: GRANT11703742 

Totals($) 

5 

71,669.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0 

137,114.00 

0.00 

2,412,636.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

29,635.00 

17,650.00 

47,285.00 

0.00 

71,669.00 

0.00 

2,549,750.00 

2,668,704.00 

605,796.00 

3,274,500.00 

0.00 
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Contact PD/Pl: Lewin, Harris, A NPRC-Consortium-001 (365) 

PHS 398 Cover Page Supplement 

1. Project Director / Principal Investigator (PD/Pl)

Prefix: 

First Name*: Harris 

Middle Name: A 

Last Name*: Lewin 

Suffix: 

2. Human Subjects

Clinical Trial? 

Agency-Defined Phase Ill Clinical Trial?* 

3. Permission Statement*

e No 

Q No 

O Yes 

O Yes 

0MB Number: 0925-0001 

If this application does not result in an award, is the Government permitted to disclose the title of your proposed project, and the name, 
address, telephone number and e-mail address of the official signing for the applicant organization, to organizations that may be 
interested in contacting you for further information (e.g., possible collaborations, investment)? 

O Yes e No 

4. Program Income*

Is program income anticipated during the periods for which the grant support is requested? Q Yes • No

If you checked "yes" above (indicating that program income is anticipated), then use the format below to reflect the amount and source(s). 
Otherwise, leave this section blank. 

Budget Period* Anticipated Amount ($)* 

Tracking Number: GRANT117037 42 

Source(s)* 
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Contact PD/Pl: Lewin, Harris, A NPRC-Consortium-001 (365) 

PHS 398 Cover Page Supplement 

5. Human Embryonic Stem Cells

Does the proposed project involve human embryonic stem cells?* • No Q Yes 

If the proposed project involves human embryonic stem cells, list below the registration number of the specific cell line(s) from the following 
list: http://grants.nih.gov/stem_cells/registry/current.htm. Or, if a specific stem cell line cannot be referenced at this time, please check the box 
indicating that one from the registry will be used: 

Cell Line(s): □ Specific stem cell line cannot be referenced at this time. One from the registry will be used.

6. Inventions and Patents (For renewal applications only)

Inventions and Patents*: O Yes e No 

If the answer is "Yes" then please answer the following: 

Previously Reported*: O Yes Q No 

7. Change of Investigator/ Change of Institution Questions

□ Change of principal investigator / program director

Name of former principal investigator / program director: 

Prefix: 

First Name*: 

Middle Name: 

Last Name*: 

Suffix: 

□ Change of Grantee Institution

Name of former institution*: 

Tracking Number: GRANT117037 42 
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Contact PD/Pl: Lewin, Harris, A NPRC-Consortium-001 (365) 

PHS 398 Research Plan 

Please attach applicable sections of the research plan, below. 0MB Number: 0925-0001 

1. Introduction to Application
(for RESUBMISSION or REVISION only) 

2. Specific Aims

3. Research Strategy*

4. Progress Report Publication List

Human Subjects Sections 

5_ Protection of Human Subjects 

6. Inclusion of Women and Minorities

7. Inclusion of Children

I---

Other Research Plan Sections 

8. Vertebrate Animals

9. Select Agent Research

1Q_ Multiple PD/Pl Leadership Plan 

11. Consortium/Contractual Arrangements

12. Letters of Support

13. Resource Sharing Plan(s)

I---

Appendix (if applicable) 

14. Appendix

Tracking Number: GRANT117037 42 

Consort_SpecificAims.pdf 

Consort_ResearchS trategy. pdf 

Consort_ResourceSharingPlan_pdf 
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Contact PD/Pl: Lewin, Harris, A NPRC-Consortium-001 (365) 

NPRC CONSORTIUM 

SPECIFIC AIMS 

The Specific Aims will be accomplished through the approaches described and in close partnership with the 
Consortium Project Management and Informatics Group. The mission of the National Primate Research Center 
(NPRC) Consortium is to strengthen communications, leverage system-wide resources, and facilitate sharing 
of information and best practices to achieve an efficient economy of scale based on input from all NPRCs. 
Established in part to address NIH directives for increased collaborations, the Consortium Working Groups, 
comprised of experts from major disciplines within each NPRC, collaborate to apply their combined expertise 
to priority issues and challenges identified within their respective domains. 

Specific Aim 1. Provide increased support for nonhuman primate research through the NPRC Director 
leadership and prioritization of Working Group goals and tasks. 
Plan. The NPRC Directors have committed through a carefully developed strategic planning process to provide 
direction and priorities for the NPRC Consortium Working Groups. The priorities identified as being of the 
highest level of importance include: (1) ensuring communication of information about NPRC resources that are 
available, (2) optimizing access for a larger constituency of investigators to the NPRCs, (3) providing strategic 
areas of NPRC cooperation and promotion to improve the collective scientific value of the national nonhuman 
primate resources, and (4) developing strategic information focusing specifically on the value of nonhuman 
primate research to advance human health. As these priorities develop, the NPRC Consortium Working 
Groups will be charged with providing contributions from their areas of expertise. 

Specific Aim 2. Creation of ad hoc Working Groups to drive specific improvements in nonhuman 
primate expertise and services. 
Plan. The NPRC Directors have affirmed the value of the current Working Groups but will also pursue 
establishment of temporary ad hoc groups to take on priority issues and provide direction for resolution. These 
groups may cross the current Working Groups functional boundaries depending on the nature of the specific 
issue. 

Specific Aim 3. Continued support for sharing of information and best practices to mentor and train 
NPRC members throughout the Consortium and inform external stakeholders as appropriate. 
Plan. The Consortium Working Groups will prioritize activities to enable the NPRCs to share challenges, 
design solutions to those challenges, and develop approaches for resolution at both the individual NPRC and 
Consortium levels. The three existing Working Group education forums, i.e., Virtual Slide Conferences, Virtual 
Grand Rounds, and Clinical and Surgical Techniques conferences, will continue as important channels to 
disseminate NPRC expertise and share best practices across NPRCs and with the external nonhuman primate 
research community. One of the greatest strengths of these groups has been the identification and sharing of 
best practices from individual NPRCs to be adopted at other NPRCs and institutions. 
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Contact PD/Pl : Lewin, Harris, A NPRC-Consortium-001 (365) 

NPRC CONSORTIUM 

RESEARCH STRATEGY 

INTRODUCTION 

The mission of the National Primate Research Center (NPRC) Consortium is to strengthen communications, 
leverage system-wide resources, and facilitate sharing of information and best practices. Established in part to 
address NIH directives for increased collaboration, the Consortium Working Groups, comprised of experts from 
major disciplines within each NPRC, collaborate to apply their combined expertise to priority issues, and to 
challenges identified 

· · ·
ective domains. Leading the Consortium Project Management and 

Informatics Group is �
cli�:t��Y of NyTech Strate ic Plannin LLC, a program/project management

professional who, in I w1 e NPRC Directors Excluded by he Office of Research Infrastructure
Programs (ORIP)/Division of Comparative Medicine (D orking Group chairs, has been the 
primary catalyst of Consortium Working Group activities. While the Consortium Project Management and 
Informatics Group supports all members of the Consortium, the CNPRC administers the budget and contracts 
for this group as it is critical to the ongoing advancement and support of the Consortium activities. 

Excluded by 
Since inception of the first Working Group, the CNPRC Emeritus Directo Requester as been an outspoken
champion and active participant in many of the formative aspects of the onsor 1um. Contributions of the 
CNPRC Core Scientists and staff have been significant throughout the current funding period, driving major 
accomplishments in a number of Consortium focus areas including Breeding and Colony Management, 
Behavioral Management, Consortium Project Management and Informatics Group, Genetics and Genomics, 
Outreach, and Pathology (Table 1 ). As is evident from Table 1, the CNP RC has had a strong and enthusiastic 
commitment to the different NPRC Working Groups. 

T bl 1 NPRC C W k. G a e onsortIum or '" roups 
Working Group CNPRC Representative 
Behavioral Manaqement Excluded by Requester 
Breedinq and Colony Manaqement 
Clinical and Surqical Techniques 
Consortium Project Management 
and Informatics Group 
Data Access Guidelines 
Genetics and Genomics 

lnteqrity and Compliance 
Occupational Health and Safety 
Outreach 
Pathology 

Traininq 

Sources of support for the NPRC Consortium during the last year of the current funding period and the first 
year of the proposed funding period per the FOA are shown in Table 2. 

Table 2. Sources of Funding for the NPRC Consortium 
May 1, 2014 to April 30, 2015 May 1, 2015 to April 30, 2016 

P51 Base Grant $496,926 $502,469 
Program Income from P51 $0 $0 
Other Sources $0 $0 

TOTAL $496,926 $502,469 

Response to Summary Statement. There are no comments to respond to from the prior CNPRC review. 

SIGNIFICANCE 

Formation of the NPRC Consortium and pursuance of Working Group activities have changed many aspects of 
NPRC operations and communications. The Working Group concept has facilitated and institutionalized 
collaborations between colleagues across many NPRC domains to the benefit of the entire NPRC program. 
Importance of the Working Groups include: 
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• Regularly scheduled Working Group meetings have provided a forum to significantly improve the quality
and frequency of communications between the NPRCs. Most groups meet on a monthly basis via web
conference. A subset of the Working Groups conducts periodic face-to-face meetings. 

• As a direct result of the Consortium activities, members of the Working Groups have increased their
understanding of methods and procedures applicable within their domain.

• "Lessons learned" among Working Group participants has resulted in adoption of improved processes and
best practices, resulting in a nationwide increase in capabilities across the NPRC system. 

• Standardization of terminology enables extension of studies across multiple NPRCs on a consistent basis.
• Consortium Working Group activities have provided the impetus to share data and information across

NPRCs and with the extended nonhuman primate research community. The Available Animal Locator,
National Nonhuman Primate DNA Bank, and Primate Pathology Image Database are examples of cross
center data sharing initiated by the Consortium Working Groups. 

• Adoption of common methods and best practices has increased capabilities across the NPRC system.
• Adoption of advances, capabilities, and materials from one NPRC reduces time spent on development of

similar items at other NPRCs. For example, sharing of immunohistochemical protocols has proven highly 
advantageous.

• Training-related forums such as the Virtual Slide Conferences, Virtual Grand Rounds, and Clinical and
Surgical Techniques conferences include participation of over 25 external organizations involved in 
nonhuman primate research. Sharing NPRC knowledge and experience with external organizations at the 
national level demonstrates the added value of NPRC leadership. These forums also provide opportunity
for the NPRCs to leverage relevant expertise at external institutions.

• Access to standard panels of single-nucleotide polymorphism (SNP) markers for parentage and ancestry
testing enables NPRCs to produce the same genetic information for colony management, thus facilitating
accumulation of sharable genetic data across NPRCs.

• Consortium Working Group initiatives have resulted in increased efficiency and cost savings through
collaborative development of shared methodologies and materials such as NPRC Outreach materials. 

Progress and Major Accomplishments: Contributions to the NPRC Mission 
Behavioral Management Working Group.lExcluded by Requester 

I represents the CNP RC on this Working
Group and has been an active participant in the monthly calls and in all Working Group activities since 
formation of the group in April 2007. Her major contributions to the group include:
• Development of a common categorization system for factors underlying single housing of research 

primates. 
• Development of standardized terminology and behavioral assessment tools. NPRCs are now employing

the Working Group scoring system for recording the incidence and severity of potentially self-injurious
behavior. The group has also finalized cross-facility definitions of all other abnormal behaviors. 

• Analysis and communication of the impact of the 2011 Guide for the Care and Use of Laboratory Animals.
• Com letion of an alopecia scoring system and development of inter-observer reliability at all NPRCs.
Of not Excluded by led a webinar and an American Society of Primatology workshop to discuss social 
group management, specifically social instability in large groups. She reached out to engage members of the
Behavioral Management and Breeding and Colony Management Working Grou s as s eakers.
Breeding and Colony Management Working Group 

Excluded by RequeSter represent 
........ --.-�-,----......... ----.-----,---..,....._ ... the CNPRC on the Breeding and Colony Management or 1ng ave een regu ar part1c1pants in all 

working group activities. Accomplishments of the group include: 
• Enhancements to the Office of AIDS Research (OAR)/ ORIP Specific Pathogen Free (SPF) Program.
• Establishment of colony management best practices: Colony Health Benchmarks.
• Establishment of colony genetics management best practices: Genetic Health Benchmarks.
• Implementation of the Available Animal Locator system and animal needs posting function.
• Survey of expanded SPF colonies.
• Colony demographics survey.
• Cross Working Group interactions with Genetics and Genomics and Behavioral Management.
Of particular significance is the leadership role played by CNPRC staff in coordinating two high priority 
initiatives; the Virology Testing Quality Improvement Initiative and Measles Vaccine Safety and Efficacy Study. 
• Virology Testing Quality Improvement Initiative: A third round of proficiency testing was completed for 

laboratories that provide viral diagnostic services to the NPRC breeding colonies to monitor viral status of 
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colony animals. The evaluation was performed by the CNPRC Immunology and Pathogen Detection 
Resources Core and was shared with the Breeding and Colony Management Working Group at the Spring 
2013 Face-to-Face meeting. As in previous rounds of proficiency testing, the results demonstrated that 
resource laboratories are within acceptable limits for agreement. Future plans for proficiency testing include 
exploration of improved processes for analyzing non-negative "problem" samples. Results from this 
Initiative led by the CNPRC Immunology and Pathogen Detection Resources Core are now being 
incor orated in a white paper on virus testing standards commissioned by the DCM and the SPF Directors.

cluded�y is representing the CNPRC as one of the primary authors and similarly as an invited member of 
e xpert Panel on Infectious Disease Surveillance" convened by the Southwest NPRC.

• Multi-Center Measles Vaccination Safety and Efficacy Study: NPRC breeding colonies are at risk for a 
measles epizootic since vaccination programs for measles have lapsed with the discontinuation of 
domestic monovalent measles vaccine. This projec h · i ce 2011, and�Excluded by Requester 
(Primate Medicine Services) and Affiliate Scientis Excluded by Requester Infectious Di eases Research

Unit) of the CNPRC provided the scientific leadership an exper 1se 1n es1gning this study.
• The CNPRC Breeding and Colony Management Working Group staff hosted the face-to-face meeting on

March 27-28, 2013, with a series of presentations and discussion on challenges and priority activities. 
Clinical and Surgical Techniques Working Group. This Working Group consists of individuals representing 
each of the NPRCs who meet via a monthly web conference to discuss commonly performed procedures. 
These practical discussions serve to improve networking, identify expertise, and accelerate the transmission of 
information among the NPRC veterinarians with the goal of improving procedural competency and repertoire 
as well as improve workflow efficiencies associated with the procedures. CNPRC and UC Davis members of 
this workin includ Excluded by Requester 

Excluded by Requester The Working Group's reference library continues to grow, consisting of past 
presentations, which aids in education and training. 

Consortium Project Management and Informatics Working Figure 1. NPRC Research and Capabilities 
Group. The goal is to provide responsive and effective �ln_v_e_n _to_ r�w_ e_b_s_i t_e __________ _ 
Program/Project Management and Informatics support to 
Consortium Working Groups. The scope of the Consortium 
Project Management and Informatics Working Group's 
responsibilities includes four primary areas: (1) Working Group 
coordination and support, (2) support of NPRC program-level 
objectives identified by the NPRC Directors and ORIP/DCM, (3) 
development and support of systems to facilitate sharing of 
data and information, and (4) support of the underlying data 
sharing infrastructure. The Consortium Project Management 
and Informatics Working Group assists other Working Groups 
with meeting coordination, agenda planning, web conference 
hosting, web-based surveys, website support, and security 
administration. For Working Groups and program-level 
initiatives with informatics requirements, the Consortium Project 
Management and Informatics Working Group provides project 
management, application development, system integration, 
testing, training, and documentation support. Those Working 
Groups benefitting from the support of the Project Management 
and Informatics Working Group include the Breeding and 
Colony Management Working Group, the Genetics and 
Genomics Working Group, and the Pathology Working Group. 
Examples of Program-level projects include the SPF Testing 

National Primate
Research Centers
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survey, development of the NPRC Research and Capabilities Inventory website (Figure 1 ), and coordination 
and development of the "Extreme Phenotype" survey. 
Using systems and infrastructure implemented by the Consortium Project Management and Informatics 
Working Group, the Consortium Working Groups continue to securely share data and information across the 
NPRCs and in some cases with the extended nonhuman primate research community. These systems 
facilitate the sharing of National DNA Bank inventories, available animal information, pathology images and 
related case information, nonhuman primate SNPs data, genetic panels, and tools for parentage analysis. 
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Materials include items such as the library of 250 shared immunohistochemistry protocols, common definitions 
of abnormal behavior, Outreach materials, colony health benchmarks statistics, and links to publications. 
The Consortium Project Management and Informatics Working Group also advance utilization of shared 
reporting and analysis tools across NPRCs. Activities include the implementation and support of the SPF 
reporting system, Colony Health Benchmarks analysis tools, and post-approval monitoring applications. The 
role of the Working Group includes consultation and coordination with Working Group participants, website, 
and application hosting support, extract specifications, security administration, documentation, and training. 
The Consortium systems have been implemented in a manner that minimizes local development and support 
requirements. A secure central leased hosting environment provides development, testing, and production 
platforms supported on a 24/7 basis by the service provider. Commonly configured servers and Veterinary 
Managers at each NPRC provide a stable environment that enables federated implementations such as the 
Available Animal Locator and the Primate Pathology Image Database. The recently developed NPRC 
Research and Capability Inventory website is the first publicly accessible site implemented. Access to all other 
Consortium resources requires security credentials. 
Data Access Guidelines Working Group. This Working Group is composed of the NPRCs Associate 
Directors for Administration who develop overall content guidelines and approval processes for data sharing 
between NPRCs, safeguarding the website, and preventing unauthorized access/unnecessary exposure. 
Genetics and Genomics Working Grou

pJB<cluded by RequeSter 
I represent the

CNPRC on the Genetics and Genomics Working Group and have been regular participants and major 
contributors to the monthly Working Group calls and all activities. Accomplishments include: 
• Completion of a survey regarding current genetic management practices.
• Implementation of the Genetics and Genomics Resource Portal.
• Expanded communications with the Breeding and Colony Management Working Group.
• Development and distribution of a document to the Breeding and Colony Management Working Group

outlining recommendations and best practices for the genetic management of primate breeding colonies.
• Presentations as a part of an Invited Symposium on recent advances and available tools in primate

genetics at the 2012 Annual Meeting of the Association of Primate Veterinarians.
• Continued Development of the SNP Analysis Pipeline, public Genetics Resource Portal, and the Working

Group website.
• Publication of two peer-reviewed papers on new tools and resources developed by the Genetics and

Genomics Working Group (see Genetics Management Services). 
• Conducted additional SNP genotyping using the parentage and/or ancestry panels.
• Development, testing, and validation of a molecular genetic assay that uses 96 SNPs for parentage testing.
• Validation of a second genetic assay that uses 96 SNPs to determine the ancestry (Indian- vs. Chinese

origin) of individual rhesus macaques.
• Conducted SNP genotyping using the parentage panel on 3,890 rhesus macaques from six NPRCs and

the Caribbean Primate Center, resulting in the adoption of one or both of the SNP panels at six NPRCs.
Access to standard panels of SNP markers for parentage and ancestry testing allows all NPRCs to
produce standardized genetic information for colony management, thus facilitating the accumulation of
comparable genetic data across NPRCs.

• As a result of these developments, the Genetics and Genomics Working Group has begun communicating
regularly with the Breeding and Colony Management Working Group with the goal of establishing practical,
ready-to-implement recommendations and best practices for monitoring and managing the genetic
composition of NPRC breeding colonies.

• Consultation and testing of the Parentage analysis tool developed by the Consortium Project Management
and Informatics Working Group, currently in use at five NPRCs.

Integrity and Compliance Working Group. This Working Group is composed of the NPRC Associate 
Directors for Administration. The group conducts quarterly web conferences to address topics such as 
electronic IACUC systems, response to USDA citations, and Harm/Benefit analysis in IACUC protocol review. 
Occupational Health and Safety Working Group. This Working Group provides a forum to share ideas, 
materials, expertise, and experience to improve and su art more efficient occupational health and safety 
programs. Activities of this group include meeting with B<cluded by at the National Herpes B Virus Laboratory 

Requester 
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resulting in a better understanding of Herpes B virus testing practices as well as specifics related to human 
cases of Herpes B, and meeting and information exchange with the CDC regarding occupational exposures. 
Outreach Workin Group. The NPRC Consortium Outreach Working Group was founded in February 201 O 
b Excluded by Requester CNP RC) to provide all of the NPRC Outreach Specialists a means of sharing expertise 
an experiences. 1s Working Group has been extremely successful in increasing and improving 
communications and collaborations between the NPRCs and to the scientific community and public. Briefly, the 
Outreach Working Group: 
• Represents the NPRCs at public and scientific meetings and events. In the past 4 years, the Outreach

Working Group has highlighted the NPRC science achievements and opportunities for research at many 
�elude� b�§c::i�nlificandpubJiceventsr anf �as led the participation, materials development, and staffing at eques er the USA Science and Engineering Festival, and Advancing Medicine and Health in Washington DC, both in

2012 and 2014 (over 200,000 attendees each year). Excluded by 
Collaborates on developing and sharing materials, best practices, and outreach activities Requester has 
shared all of the CNPRC outreach materials with the Outreach Working Group when it was new y armed, 
and, at the request of many NPRCs, made the CNPRC's coloring book (written and illustrated by Ms . 

... IEx,...c-1u-d -ed_b_y ____ .... �vailable for customized use by each NPRC. The Outreach Working Group members hold monthly 
Rern•est't:0r11er�nce calls, led b�;><clude,d by 

I meet annually at one of the NPRCs to share best ractices and 
discuss outreach plans for the co · Excluded by 

• As the chair of the Working Grau �c1i::
t
��Y serves as a liaison between the group an RequeSter She

is responsible for the annual budg nnual report on the Outreach Working Group's activities. 
• In 2013l��luded by led an Outreach Working Group project to design a common logo and word mark to 

brand ttie�P�bs. , his logo is now being used on official NPRC websites and correspondence, and has 
contributed to increase t,,.u....lU.,,iw.ww.L-"I.U"""'-"'"-1.<.l""""'esive image of the NPRCs.· Excluded by Requester 

Pathology Working Grou ....__..,..........., ___ ......,.represents the CNPRC on the Pathology Working Group and
has been an active participant 1n t e mont y Virtual Slide Conferences and all Working Group activities. 
Accomplishments include:
• Development and implementation the Primate Pathology Image Database.
• Expansion of access to the Database to all NPRCs and a number of external organizations. 
• Incorporation of Primate Pathology Image Database content contributions from all NPRCs.
• Continuation of the monthly Virtual Slide Conferences.
• Sharing of over 250 immunohistochemistry protocols.
Of particular importance is the CNPRC's significant contribution to development of the Primate Pathology
Image Database and leadership in providing services to members of the Consortium by the CNPRC 
Multimodal Imaging Core (see Core description). The Core provides microscopy expertise, equipment, and 
services, including technical support and training to a broad range of clients, including to Consortium members 
through conference calls, Web meeti

......,. 
...... -...._. face-to-face meetings and training sessions. For example, a 

stereology training session was led b Ex
b 

c
R
luded t at the Oregon NPRC meeting held on April 4-5, 2012.y eques 

From the time of inception and growth o t e rimate Pathology Image Database, the Multimodal Imaging Core 
has been very active in contributing expert knowledge and services to refine the selection of slide scanning 
technologies and to guide the development of methods to simplify the application of stereology in pathology. In 
particular, effort was placed on development and organization of the database used for quantitative analysis. 
As an example, a punch biopsy approach was developed for tissue sampling in a BSL3 environment for 
quantitative assessment of tuberculosis-infected lungs (see Multimodel Imaging Core).

The Multimodal Imaging Core continues to broadly assist pathologists at all NPRCs. Currently, the Core is 
creating an image archive of the 500 most valuable histology samples from the New England NPRC. The 
expertise and equipment in the Core helped preserve a valuable resource of diseased tissue that will be used 
for reference and teaching. The slides are scanned using high-resolution optics to create digital files. This 
archive will allow easy access by a broad range of investigators to very high-resolution digital versions of the 
original microscope slides. 
Training Working Group. Three Consortium Working Groups conduct monthly training and education forums 
via web conference. These include: (1) Pathology Working Group Virtual Slide Conferences, (2) Training 
Working Group Virtual Grand Rounds, and (3) Clinical and Surgical Techniques Working Group Conferences. 
Using a rotating schedule, each NPRC presents interesting cases and procedures and leads a discussion 
regarding practices and observations across the NPRCs. These forums provide an education and mentoring 
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opportunity for trainees as well as seasoned staff, and frequently result in follow-up discussions regarding the
presentation topic and related issues. The CNPRC staff regularly presents interesting cases and procedures in
accordance with the published schedule and further leverages opportunities provided through these forums by
involving several local staff members in each of the conference sessions. 
INNOVATION 
• The Consortium Project Management and Informatics Group, administered by the CNPRC, will continue its

critical role in providing overall coordination and support of the Working Groups. The group will also select
program-level activities, including development and expansion of systems to facilitate sharing of
information across the nonhuman primate community and key stakeholders. Increased cross-Working
Group collaborations will help address issues that span multiple domains and improve communications. 

• The roll out of the NPRC Research and Capabilities Inventory website was accomplished. The website was
developed to better align communications with external funding entities and provides investigators,
collaborators, and program managers from funding organizations such as the NIH Institutes and Centers
with an informative resource to help facilitate research collaborations. The website will be used as a
platform to communicate and deliver additional information regarding the NPRCs and research initiatives. 

• Creation of small targeted multi-center groups to address specific issues in an expedited manner.
• Leverage advances in NPRC capabilities resulting from the Animal Research Management System

(ARMS) and LabKey implementations to more efficiently provide common extracts for sharing data across
NPRCs (see Information Technology Services). ARMS will be implemented at the CNPRC, Washington
NPRC, and Yerkes NPRC, while the LabKey system is being implemented at the Oregon NPRC,
Wisconsin NPRC, and Tulane NPRC. 

• Integration of the Primate Pathology Image Database with the ARMS and LabKey environments to provide
an ongoing mechanism for acquiring pathology cases and images from day-to-day pathology workflows. 

APPROACH 
Plans for the Next Funding Period 
Specific Aim 1. Provide increased support for nonhuman primate research through NPRC Director 
leadership and prioritization of Working Group goals and tasks. 
The NPRC Directors have committed through a carefully developed strategic planning process to provide
direction and priorities to the Consortium Working Groups. The priorities identified as being of the highest
importance include: (1) ensuring information about NPRC resources is readily available and communicated
broadly, (2) improving access for a larger constituency of investigators to the NPRCs, (3) providing strategic
areas of NPRC cooperation and promotion to improve the collective scientific value of the NPRC resource, and
(4) developing strategic information focusing specifically on the value and importance of nonhuman primate
research to advance human health. As these priorities develop, the Consortiu

{ 
Work:a �rouos will be 

charged with providing contributions from their areas of expertise. For example,_ _- = . Jtr&ti:1� by 
Southwest NPRC has been working with the NPRC Directors to develop a white paper on on uman PrTm�tEt
Genomics for distribution to NIH institutes. 
Specific Aim 2. Creation of ad hoc Working Groups to drive specific improvements in nonhuman 
primate expertise and services. 
The NPRC Directors have affirmed the value of the current Working Groups but will also pursue establishment
of temporary ad hoc groups to take on priority issues and provide direction for resolution, ensuring maximal
flexibility as well as the capability to address emerging issues. The Data Access Guidelines, Integrity and
Compliance, Occupational Health and Safety, and Training Working Groups were established on such an ad
hoc basis. These groups may cross the current Working Group functional boundaries depending on the nature
of the specific issue. 
Specific Aim 3. Continued support for sharing of information and best practices to mentor and train 
NPRC members throughout the Consortium and inform external stakeholders as appropriate. 
The Consortium Working Groups will prioritize activities to enable the NPRC's to share challenges, design
solutions to those challenges, and develop approaches for resolution at both the individual NPRC and
Consortium levels. The three existing Working Group education forums, i.e., Virtual Slide Conferences, Virtual
Grand Rounds, and Clinical and Surgical Techniques conferences will continue as important channels to
disseminate NPRC expertise and share best practices across NPRCs and with the greater research
community. One of the greatest strengths of these groups has been the identification and sharing of best
practices from individual NPRCs to be adopted at other NPRCs and institutions. 
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NPRC CONSORTIUM 

RESOURCE SHARING PLAN 

A detailed Resource Sharing Plan is included in the Overall component of this application. 
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City*: 

County: 

State*: 

Province: 

Country*: 

Zip / Postal Code*: 

University of California Davis 

0471200840000 

One Shields Ave 

Davis 

CA: California 

USA: UNITED STATES 

956165270 

Project/Performance Site Congressional District*: 

File Name 

Additional Location(s) 

Tracking Number: GRANT117037 42 

0 I am submitting an application as an individual, and not on behalf of 

a company, state, local or tribal government, academia, or other type of 

organization. 

CA-003 
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Contact PD/Pl: Lewin, Harris, A Outreach-001 (218) 

RESEARCH & RELATED Other Project Information 

1. Are Human Subjects Involved?* o Yes e No 

1.a. If YES to Human Subjects 

Is the Project Exempt from Federal regulations? 0 Yes 0 No 

If YES, check appropriate exemption number: - 1 - 2 - 3 _4 - 5 - 6

If NO, is the IRB review Pending? o Yes 0 No 

IRB Approval Date: 

Human Subject Assurance Number 

2. Are Vertebrate Animals Used?* O Yes e No 

2.a. If YES to Vertebrate Animals 

Is the IACUC review Pending? O Yes 0 No 

IACUC Approval Date: 

Animal Welfare Assurance Number 

3. Is proprietary/privileged information included in the application?* • Yes 0 No 

4.a. Does this project have an actual or potential impact - positive or negative - on the environment?* 0 Yes 

4.b. If yes, please explain:

4.c. If this project has an actual or potential impact on the environment, has an exemption been authorized or an O Yes

environmental assessment (EA) or environmental impact statement (EIS} been performed? 

4.d. If yes, please explain:

5. Is the research performance site designated, or eligible to be designated, as a historic place?* O Yes 

5.a. If yes, please explain:

6. Does this project involve activities outside the United States or partnership with international o Yes

collaborators?*

6.a. If yes, identify countries:

6.b. Optional Explanation:

Filename 

7. Project Summary/Abstract* Outreach_Abstract.pdf 

8. Project Narrative*

9. Bibliography & References Cited Outreach_BibliographyReferences.pdf

10.Facilities & Other Resources Outreach_Facilities.pdf 

11.Equipment Outreach_Equipment.pdf 

Page 1236 

0MB Number: 4040-0001 

Expiration Date: 06/30/20 t 6 

e No 

0 No 

e No 

e No 

Tracking Number: GRANT117037 42 Funding Opportunity Number: PAR-14-226. Received Date: 
2014-07-15T19:19:27.000-04:00 

Obtained by Rise for Animals. 
Uploaded to Animal Research Laboratory Overview (ARLO) on 09/19/2020



Contact PD/Pl: Lewin, Harris, A Outreach-001 (218) 

OUTREACH 

ABSTRACT 

The California National Primate Research Center (CNPRC) is focused on advancing community awareness on 
the scientific achievements that the monkey model has contributed to the understanding of human health and 
disease using three primary Outreach sources: a broad portfolio of communications, the Education Outreach 
Program, and the National Primate Research Center (NPRC) Consortium. The goals of these efforts are to 
build on the well established communication programs currently in place, enhance the accessibility of 
information, raise awareness about the value of CNPRC scientific achievements, and to educate trainees, 
investigators, and the public about the importance of nonhuman primate research through the following 
Specific Aims: (1) Advance awareness of CNP RC scientific contributions through effective communications to 
the media and lay community, (2) Ensure that investigators at the local, regional, and national levels have 
ready access to CNPRC nonhuman primate expertise and resources, and (3) Efficiently communicate 
information to the next generation of translational nonhuman primate investigators on the spectrum of research 
and training opportunities at the CNPRC. 
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Contact PD/Pl: Lewin, Harris, A Outreach-001 (218) 

OUTREACH 

FACILITIES AND OTHER RESOURCES 

Laboratories: Not applicable 

Clinical: Not applicable 

Animal: Not applicable 

Computer: All members of the Outreach program have individual computers for their use. Laser printers and 
fax machines are also available. 

Excluded by Requester 

Office: each have an office at the CNPRC. The Administrative Assistant has a 
shared o fice space in c ose proximity. 

Other: The Strategic Communications office, housed in the UC Davis Chancellor's Office, provides oversight 
and assistance with media relations and news releases. 
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Contact PD/Pl: Lewin, Harris, A 

OUTREACH 

EQUIPMENT 

Not applicable 

Outreach-001 (218) 
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Contact PD/Pl: Lewin, Harris, A Outreach-001 (218) 
0MB Number: 4040·0001 

Expiration Date: 06/3012016 

RESEARCH & RELATED Senior/Key Person Profile (Expanded) 

I 
Excluded by Requester 

Tracking Number: GRANT117037 42 

PROFILE• Project Director/Principal Investigator I 
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Contact PD/Pl: Lewin, Harris, A Outreach-001 (218) 0MB Number: 4040-0001 

Expiration Date: 06/30/20t 6 

RESEARCH & RELATED BUDGET - SECTION A & B, BUDGET PERIOD 1 

ORGANIZATIONAL DUNS*: 0471200840000 
Budget Type*: • Project O Subaward/Consortium 

Enter name of Organization: Regents of the University of California 

A. Senior/Key Person

Prefix First Name• Middle 

Name 

Start Date*: 05-01-2015 

Last Name* Suffix Project Role* 

End Date*: 04-30-2016 Budget Period: 1 

Base Calendar Academic Summer Requested Fringe Funds Requested($)* 

.,._.,..s_al,..a_.rv...,C._$...._) 
... 
Months Months Months Salary ($)* Benefits ($)*

.

1 j",C'"''": Req,
,,

t�
......

... 

..................1 
j�;�;;:���

t 

�:::�% □. 0 0
.
.
...

.
..... 

0 0
. 

16 ,069 = ......... 6

:

4 09 00 22

:

478 00 

Total Funds Requested for all Senior Key Persons in the attached file 

Additional Senior Key Persons: 

B. Other Personnel

Number of Project Role*

Personnel*

Post Doctoral Associates 
Graduate Students 

File Name: Total Senior/Key Person 22,478.00 

Calendar Months Academic Months Summer Months Requested Salary ($)* Fringe Benefits* Funds Requested ($)* 

.............................. u..�.��.�w��.�.�t.�.��.��.�0.�� ......................... ...................................... ...................................... ...................................... .................................................. .............................................. ................................................. .
1 Secretarial/Clerical 

...... -----· · · · .. · · · · · .. 1 · · · · · .. · · · · · ... i'ri i o ·rm at f on .. O tti c ii d Ex c I u de d by 
Reauester 

2 Total Number Other rt:r:su1111t:1 

RESEARCH & RELATED Budget {A-B} (Funds Requested) 

Tracking Number: GRANT117037 42 

3.0 
EFFORT 

8,870.00 4,692.00 13,562.00 ,·· ...................................... ...................................... ............................. ':32:s1·4:o"o .......................... i1:is9:o'o .............................. so:1'i:io'o 
.,__ ___ ___,I Total Other Personnel 63,735.00 

Total Salary, Wages and Fringe Benefits (A+B) 86,213.00 
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Contact PD/Pl: Lewin, Harris, A Outreach-001 (218) 

RESEARCH & RELATED BUDGET - SECTION C, D, & E, BUDGET PERIOD 1 

ORGANIZATIONAL DUNS*: 0471200840000 

Budget Type*: • Project O Subaward/Consortium 

Enter name of Organization: Regents of the University of California 

Start Date*: 05-01-2015 End Date*: 04-30-2016 Budget Period: 1 

C. Equipment Description

List items and dollar amount for each item exceeding $5,000 

Equipment Item Funds Requested($)* 

Total funds requested for all equipment listed in the attached file 0.00 

Additional Equipment: 

D. Travel

File Name: 

Total Equipment 0.00 

1. Domestic Travel Costs ( Incl. Canada, Mexico, and U.S. Possessions)

Funds Requested ($)* 

1,500.00 

0.00 2. Foreign Travel Costs

E. Participant/Trainee Support Costs

1. Tuition/Fees/Health Insurance

2. Stipends

3. Travel

4. Subsistence

5. Other:

O Number of Participants/Trainees 

RESEARCH & RELATED Budget {C-E} (Funds Requested) 

Tracking Number: GRANT11703742 

Total Travel Cost 

Total Participant Trainee Support Costs 
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Funds Requested ($)* 

0.00 

0.00 

0.00 

0.00 

0.00 
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Contact PD/Pl: Lewin, Harris, A Outreach-001 (218) 

RESEARCH & RELATED BUDGET- SECTIONS F-K, BUDGET PERIOD 1 

ORGANIZATIONAL DUNS*: 0471200840000 

Budget Type*: • Project O Subaward/Consortium 

Enter name of Organization: Regents of the University of California 

Start Date*: 05-01-2015 End Date*: 04-30-2016 Budget Period: 1 

F. Other Direct Costs Funds Requested($)* 

1. Materials and Supplies 2,500.00 

2. Publication Costs 0.00 

3. Consultant Services 0.00 

4. ADP/Computer Services 0.00 

5. Subawards/Consortium/Contractual Costs 0.00 

6. Equipment or Facility Rental/User Fees 0.00 

7. Alterations and Renovations 0.00 

8. Educational Outreach Program Copying and Printing 3,000.00 

9. Newsletter Expenses 4,000.00 

10. Brochures and Promotional Materials 2,000.00 

Total Other Direct Costs 11,500.00 

G. Direct Costs Funds Requested ($)* 

H. Indirect Costs

Indirect Cost Type 

1 . MTDC Primate Center Rate 

Cognizant Federal Agency 

(Agency Name, POC Name, and POC Phone Number) 

I. Total Direct and Indirect Costs

Total Direct Costs (A thru F) 99,213.00 

Indirect Cost Rate (%) Indirect Cost Base ($) Funds Requested ($)* 

22. 7 99,213.00 22,521.00 
----------1 

Total Indirect Costs 22,521.00 

DHHS, ERNEST WILLARD, (415) 437-7820 

Total Direct and Indirect Institutional Costs (G + H) 

Funds Requested ($)* 

121,734.00 

Funds Requested ($)'I 

0.00 

K. Budget Justification* File Name: Outreach_BudgetJustification.pdf 

(Only attach one file.) 

RESEARCH & RELATED Budget (F-K} (Funds Requested) 

Tracking Number: GRANT11703742 
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Contact PD/Pl: Lewin, Harris, A Outreach-001 (218) 0MB Number: 4040-0001 

Expiration Date: 06/30/20t 6 

RESEARCH & RELATED BUDGET - SECTION A & B, BUDGET PERIOD 2 

ORGANIZATIONAL DUNS*: 0471200840000 

Budget Type*: • Project O Subaward/Consortium 

Enter name of Organization: Regents of the University of California 

Start Date*: 05-01-2016 End Date*: 04-30-2017 Budget Period: 2 

A. Senior/Key Person

Prefix First Name• Middle Last Name* Suffix Project Role* Base Calendar Academic Summer Requested Fringe Funds Requested ($)* 

Name Salary ($) Months Months Months Salary ($)* Benefits ($)* 

.L t''"': : R:":'� ................ ......... .................. ................... j�;�;;:���' :::�:� SFF
OR

TI O o ........ 
0 

0
. 

(6,
230 = ·:··· 00 23:079 00 

Total Funds Requested for all Senior Key Persons in the attached file 

Additional Senior Key Persons: 

B. Other Personnel

Number of Project Role*

Personnel*

Post Doctoral Associates 

Graduate Students 

File Name: Total Senior/Key Person 23,079.00 

Calendar Months Academic Months Summer Months Requested Salary ($)* Fringe Benefits* Funds Requested ($)* 

.............................. u..�.��.�w��.�.�t.�.��.��.�0.��························· ...................................... ...................................... ...................................... .................................................. .............................................. ................................................. . 
1 Secretarial/Clerical 3.0 8,958.00 4,956.00 13,914.00 ·············
1
···············j·nfo·rmatfon

··office·� 
.. 
�

,......
cl-ud

-
e

-
,d

-
b

-
y
----.

1
-

1E
- F-FO

-
R

-
T

---.
, 

................................... ...................................... ............................. 
j3:1·

42:6°0 ··························1aj°33:6°0 ··············
················s

·1·:475:()"o 

2 Total Number Other Personnel Total Other Personnel 65,389.00 

RESEARCH & RELATED Bud get {A-B} (Fund s Requested) 

Tracking Number: GRANT117037 42 

Total Salary, Wages and Fringe Benefits (A+B) 88,468.00 
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Contact PD/Pl: Lewin, Harris, A Outreach-001 (218) 

RESEARCH & RELATED BUDGET - SECTION C, D, & E, BUDGET PERIOD 2 

ORGANIZATIONAL DUNS*: 0471200840000 

Budget Type*: • Project O Subaward/Consortium 

Enter name of Organization: Regents of the University of California 

Start Date*: 05-01-2016 End Date*: 04-30-2017 Budget Period: 2 

C. Equipment Description

List items and dollar amount for each item exceeding $5,000 

Equipment Item Funds Requested($)* 

Total funds requested for all equipment listed in the attached file 0.00 

Additional Equipment: 

D. Travel

File Name: 

Total Equipment 0.00 

1. Domestic Travel Costs ( Incl. Canada, Mexico, and U.S. Possessions)

Funds Requested ($)* 

1,545.00 

0.00 2. Foreign Travel Costs

E. Participant/Trainee Support Costs

1. Tuition/Fees/Health Insurance

2. Stipends

3. Travel

4. Subsistence

5. Other:

O Number of Participants/Trainees 

RESEARCH & RELATED Budget {C-E} (Funds Requested) 

Tracking Number: GRANT11703742 

Total Travel Cost 

Total Participant Trainee Support Costs 
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1,545.00 

Funds Requested ($)* 

0.00 

0.00 

0.00 

0.00 

0.00 
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Contact PD/Pl: Lewin, Harris, A Outreach-001 (218) 

RESEARCH & RELATED BUDGET- SECTIONS F-K, BUDGET PERIOD 2 

ORGANIZATIONAL DUNS*: 0471200840000 

Budget Type*: • Project O Subaward/Consortium 

Enter name of Organization: Regents of the University of California 

Start Date*: 05-01-2016 End Date*: 04-30-2017 Budget Period: 2 

F. Other Direct Costs Funds Requested($)* 

1. Materials and Supplies 2,575.00 

2. Publication Costs 0.00 

3. Consultant Services 0.00 

4. ADP/Computer Services 0.00 

5. Subawards/Consortium/Contractual Costs 0.00 

6. Equipment or Facility Rental/User Fees 0.00 

7. Alterations and Renovations 0.00 

8. Educational Outreach Program Copying and Printing 3,090.00 

9. Newsletter Expenses 4,120.00 

10. Brochures and Promotional Materials 2,060.00 

Total Other Direct Costs 11,845.00 

G. Direct Costs Funds Requested ($)* 

H. Indirect Costs

Indirect Cost Type 

1 . MTDC Primate Center Rate 

Cognizant Federal Agency 

(Agency Name, POC Name, and POC Phone Number) 

I. Total Direct and Indirect Costs

Total Direct Costs (A thru F) 101,858.00 

Indirect Cost Rate (%) Indirect Cost Base ($) Funds Requested ($)* 

22. 7 101,858.00 23,122.00 
----------1 

Total Indirect Costs 23,122.00 

DHHS, ERNEST WILLARD, (415) 437-7820 

Total Direct and Indirect Institutional Costs (G + H) 

Funds Requested ($)* 

124,980.00 

Funds Requested ($)'I 

0.00 

K. Budget Justification* File Name: Outreach_BudgetJustification.pdf 

(Only attach one file.) 

RESEARCH & RELATED Budget (F-K} (Funds Requested) 

Tracking Number: GRANT11703742 
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Contact PD/Pl: Lewin, Harris, A Outreach-001 (218) 0MB Number: 4040-0001 

Expiration Date: 06/30/20t 6 

RESEARCH & RELATED BUDGET - SECTION A & B, BUDGET PERIOD 3 

ORGANIZATIONAL DUNS*: 0471200840000 
Budget Type*: • Project O Subaward/Consortium 
Enter name of Organization: Regents of the University of California 

A. Senior/Key Person

Prefix First Name• Middle 

Name 

Start Date*: 05-01-2017 

Last Name* Suffix Project Role* 

1. 
!
Excluded by Requester Assoc Dir ector 

_ 
for Admin and 

......................... ........................... .. .......................... ...................................... .............. -9.P.�r.�t!?�.s ..
Total Funds Requested for all Senior Key Persons in the attached file 

Additional Senior Key Persons: File Name: 

End Date*: 04-30-2018 Budget Period: 3 

Base Calendar Academic Summer Requested Fringe Funds Requested($)* 

Salary ($) Months Months Months Salary ($)* Benefits ($)* �::"��,�� □ 0 0 0 0 ,,.04

7
: ......... '

::
7 00 24

:
49400 

Total Senior/Key Person 24,494.00 

B. Other Personnel

Number of Project Role*

Personnel*

Calendar Months Academic Months Summer Months Requested Salary ($)* Fringe Benefits* Funds Requested ($)* 

Post Doctoral Associates 
Gr aduate Students 

.............................. u..�.��.�w��.�.� t.�.��.��.�0.�� ......................... ...................................... ...................................... ...................................... .................................................. .............................................. ................................................. . 
Secretar ial/Cler ica

""
I ,........,,........,.....,...,-----, ............. 1 ............... i'riio.rmatfon··otticiilExcluded by 
Requester 

2 Total Number Otner t-ersonne1 

RESEARCH & RELATED Budget {A-B} (Funds Requested) 

Tracking Number: GRANT117037 42 

3.0 9,410.00 5,375.00 14,785.00 
EFFORT 

r· ............................................................................ ............................. ":34:s1·2:o'o .......................... 1.9:sai:o'o .............................. s4:695:o'o 

I 
Total Other Personnel 69,480.00 

Total Salary, Wages and Fringe Benefits (A+B) 93,974.00 
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Contact PD/Pl: Lewin, Harris, A Outreach-001 (218) 

RESEARCH & RELATED BUDGET - SECTION C, D, & E, BUDGET PERIOD 3 

ORGANIZATIONAL DUNS*: 0471200840000 

Budget Type*: • Project O Subaward/Consortium 

Enter name of Organization: Regents of the University of California 

Start Date*: 05-01-2017 End Date*: 04-30-2018 Budget Period: 3 

C. Equipment Description

List items and dollar amount for each item exceeding $5,000 

Equipment Item Funds Requested($)* 

Total funds requested for all equipment listed in the attached file 0.00 

Additional Equipment: 

D. Travel

File Name: 

Total Equipment 0.00 

1. Domestic Travel Costs ( Incl. Canada, Mexico, and U.S. Possessions)

Funds Requested ($)* 

1,591.00 

0.00 2. Foreign Travel Costs

E. Participant/Trainee Support Costs

1. Tuition/Fees/Health Insurance

2. Stipends

3. Travel

4. Subsistence

5. Other:

O Number of Participants/Trainees 

RESEARCH & RELATED Budget {C-E} (Funds Requested) 

Tracking Number: GRANT11703742 

Total Travel Cost 

Total Participant Trainee Support Costs 
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1,591.00 

Funds Requested ($)* 

0.00 

0.00 

0.00 

0.00 

0.00 
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Contact PD/Pl: Lewin, Harris, A Outreach-001 (218) 

RESEARCH & RELATED BUDGET- SECTIONS F-K, BUDGET PERIOD 3 

ORGANIZATIONAL DUNS*: 0471200840000 

Budget Type*: • Project O Subaward/Consortium 

Enter name of Organization: Regents of the University of California 

Start Date*: 05-01-2017 End Date*: 04-30-2018 Budget Period: 3 

F. Other Direct Costs Funds Requested($)* 

1. Materials and Supplies 2,652.00 

2. Publication Costs 0.00 

3. Consultant Services 0.00 

4. ADP/Computer Services 0.00 

5. Subawards/Consortium/Contractual Costs 0.00 

6. Equipment or Facility Rental/User Fees 0.00 

7. Alterations and Renovations 0.00 

8. Educational Outreach Program Copying and Printing 3,183.00 

9. Newsletter Expenses 4,244.00 

10. Brochures and Promotional Materials 2,122.00 

Total Other Direct Costs 12,201.00 

G. Direct Costs Funds Requested ($)* 

H. Indirect Costs

Indirect Cost Type 

1 . MTDC Primate Center Rate 

Cognizant Federal Agency 

(Agency Name, POC Name, and POC Phone Number) 

I. Total Direct and Indirect Costs

Total Direct Costs (A thru F) 107,766.00 

Indirect Cost Rate (%) Indirect Cost Base ($) Funds Requested ($)* 

22.7 107,766.00 24,463.00 
----------1 

Total Indirect Costs 24,463.00 

DHHS, ERNEST WILLARD, (415) 437-7820 

Total Direct and Indirect Institutional Costs (G + H) 

Funds Requested ($)* 

132,229.00 

Funds Requested ($)'I 

0.00 

K. Budget Justification* File Name: Outreach_BudgetJustification.pdf 

(Only attach one file.) 

RESEARCH & RELATED Budget (F-K} (Funds Requested) 

Tracking Number: GRANT11703742 
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Contact PD/Pl: Lewin, Harris, A Outreach-001 (218) 0MB Number: 4040-0001 

Expiration Date: 06/30/20t 6 

RESEARCH & RELATED BUDGET - SECTION A & B, BUDGET PERIOD 4 

ORGANIZATIONAL DUNS*: 0471200840000 
Budget Type*: • Project O Subaward/Consortium 
Enter name of Organization: Regents of the University of California 

A. Senior/Key Person
Prefix First Name• Middle 

Name 

Start Date*: 05-01-2018 

Last Name* Suffix Project Role* 

1. !Excluded by Reques ter Assoc Director 

_ 
for Admin and 

........................................................ .......................... ...................................... .............. -9.P.�r.�t!?�.s ..
Total Funds Requested for all Senior Key Persons in the attached file 

Additional Senior Key Persons: File Name: 

End Date*: 04-30-2019 Budget Period: 4 

Base Calendar Academic Summer Requested Fringe Funds Requested($)* 
Salary ($) Months Months Months Salary ($)* Benefits ($)* 

,.,.�-:""'!�"""tu
""'
�a ... o

ln
-a�

--
1 
-----.□ 0 0 

........... 

0 0 

. 

1 7,559 = ......... 7 

:

899 00 25

:
458 00 

Total Senior/Key Person 25,458.00 

B. Other Personnel
Number of Project Role*
Personnel*

Calendar Months Academic Months Summer Months Requested Salary ($)* Fringe Benefits* Funds Requested ($)* 

Post Doctoral Associates 
Graduate Students 
Undergraduate Students ............. 1 .............. se·c��iiri�·11cie.ric·;·i .................................... ................ 3..-cj···· .. ·· ... ····· ...................................... ...................................... ............................

.... 9:69:io'o ............................. s:io·1·:o'o .............................. 1s:i94:o'o
............. 1 ............... frito.rmatfon .. Offlce· Excluded by RequeSter .... EFFORT 1

..................................... ...................................... ............................. js:asio'o .......................... i1·:090:o'o .............................. 56:94io'o

2 Total Number Ot 1er i-t:r:su1111t:1 Total Other Personnel 72,341.00 

RESEARCH & RELATED Budget {A-B} (Fu nd s Requested) 

Tr acking Number: GRANT117037 42 

Total Salary, Wages and Fringe Benefits (A+B) 97,799.00 
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Contact PD/Pl: Lewin, Harris, A Outreach-001 (218) 

RESEARCH & RELATED BUDGET - SECTION C, D, & E, BUDGET PERIOD 4 

ORGANIZATIONAL DUNS*: 0471200840000 

Budget Type*: • Project O Subaward/Consortium 

Enter name of Organization: Regents of the University of California 

Start Date*: 05-01-2018 End Date*: 04-30-2019 Budget Period: 4 

C. Equipment Description

List items and dollar amount for each item exceeding $5,000 

Equipment Item Funds Requested($)* 

Total funds requested for all equipment listed in the attached file 0.00 

Additional Equipment: 

D. Travel

File Name: 

Total Equipment 0.00 

1. Domestic Travel Costs ( Incl. Canada, Mexico, and U.S. Possessions)

Funds Requested ($)* 

1,639.00 

0.00 2. Foreign Travel Costs

E. Participant/Trainee Support Costs

1. Tuition/Fees/Health Insurance

2. Stipends

3. Travel

4. Subsistence

5. Other:

O Number of Participants/Trainees 

RESEARCH & RELATED Budget {C-E} (Funds Requested) 

Tracking Number: GRANT11703742 

Total Travel Cost 

Total Participant Trainee Support Costs 
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1,639.00 

Funds Requested ($)* 

0.00 

0.00 

0.00 

0.00 

0.00 
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Contact PD/Pl: Lewin, Harris, A Outreach-001 (218) 

RESEARCH & RELATED BUDGET- SECTIONS F-K, BUDGET PERIOD 4 

ORGANIZATIONAL DUNS*: 0471200840000 

Budget Type*: • Project O Subaward/Consortium 

Enter name of Organization: Regents of the University of California 

Start Date*: 05-01-2018 End Date*: 04-30-2019 Budget Period: 4 

F. Other Direct Costs Funds Requested($)* 

1. Materials and Supplies 2,732.00 

2. Publication Costs 0.00 

3. Consultant Services 0.00 

4. ADP/Computer Services 0.00 

5. Subawards/Consortium/Contractual Costs 0.00 

6. Equipment or Facility Rental/User Fees 0.00 

7. Alterations and Renovations 0.00 

8. Educational Outreach Program Copying and Printing 3,278.00 

9. Newsletter Expenses 4,371.00 

10. Brochures and Promotional Materials 2,186.00 

Total Other Direct Costs 12,567.00 

G. Direct Costs Funds Requested ($)* 

H. Indirect Costs

Indirect Cost Type 

1 . MTDC Primate Center Rate 

Cognizant Federal Agency 

(Agency Name, POC Name, and POC Phone Number) 

I. Total Direct and Indirect Costs

Total Direct Costs (A thru F) 112,005.00 

Indirect Cost Rate (%) Indirect Cost Base ($) Funds Requested ($)* 

22. 7 112,005.00 25,425.00 
----------1 

Total Indirect Costs 25,425.00 

DHHS, ERNEST WILLARD, (415) 437-7820 

Total Direct and Indirect Institutional Costs (G + H) 

Funds Requested ($)* 

137,430.00 

Funds Requested ($)'I 

0.00 

K. Budget Justification* File Name: Outreach_BudgetJustification.pdf 

(Only attach one file.) 

RESEARCH & RELATED Budget (F-K} (Funds Requested) 

Tracking Number: GRANT11703742 
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Contact PD/Pl: Lewin, Harris, A Outreach-001 (218) 

RESEARCH & RELATED BUDGET - SECTION A & B, BUDGET PERIOD 5 

ORGANIZATIONAL DUNS*: 0471200840000 

Budget Type*: • Project O Subaward/Consortium 
Enter name of Organization: Regents of the University of California 

Start Date*: 05-01-2019 End Date*: 04-30-2020 Budget Period: 5 

A. Senior/Key Person

Prefix First Name•

1. 'Excluded by Requester 

Middle 

Name 

Last Name* Suffix Project Role* Base Calendar Academic Summer 

Salary ($) Months Months Months 
______ ......., _______ __ 

Assoc Dir ector Institutional EFFORT 0.0 0.0 
for Admin and Base Salary

Requested Fringe 

Salary ($)* Benefits ($)* 

18,085.00 8,385.00 

0MB Number: 4040-0001 
Expiration Date: 06/30/20t 6 

Funds Requested ($)* 

26,470.00 

......................... ........................... .. .......................... ...................................... .............. -9.P.�r.�t!?�.s .. ........... ........................ ....................................................................................... ................................................................................. ..
Total Funds Requested for all Senior Key Persons in the attached file 

Additional Senior Key Persons: File Name: Total Senior/Key Person 26,470.00 

B. Other Personnel

Number of Project Role*

Personnel*

Calendar Months Academic Months Summer Months Requested Salary ($)* Fringe Benefits* Funds Requested ($)* 

Post Doctoral Associates 
Gr aduate Students 

.............................. u..�.��.�w��.�.� t.�.��.��.�0.�� ......................... ...................................... ...................................... ...................................... .................................................. .............................................. ................................................. . 
1 Secretar ial/Cler ical ·············
1
···············

j°rito·rmatfon··officE
i
t"'Ex,.........cl -ud,..e"'"

d ... b-y----.
lo��,,��•m 

2 Total Number Other Personnel 

RESEARCH & RELATED Budget {A-B} (Funds Requested) 

Tracking Number: GRANT117037 42 

..,,,..,,a3a,,-. 0,....,,...,,,....... ... , . ...................................... ...................................... ................................ � '.�.8.�.:�.0. ............................. ?. '. �.?�.: �.O. .............................. 1. � '.�.3.�.:�.0.EFFORT I 36,932.00 22,381.00 

Total Other Personnel 

Total Salary, Wages and Fringe Benefits (A+B) 
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59,313.00 

75,347.00 

101,817.00 
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Contact PD/Pl: Lewin, Harris, A Outreach-001 (218) 

RESEARCH & RELATED BUDGET - SECTION C, D, & E, BUDGET PERIOD 5 

ORGANIZATIONAL DUNS*: 0471200840000 

Budget Type*: • Project O Subaward/Consortium 

Enter name of Organization: Regents of the University of California 

Start Date*: 05-01-2019 End Date*: 04-30-2020 Budget Period: 5 

C. Equipment Description

List items and dollar amount for each item exceeding $5,000 

Equipment Item Funds Requested($)* 

Total funds requested for all equipment listed in the attached file 0.00 

Additional Equipment: 

D. Travel

File Name: 

Total Equipment 0.00 

1. Domestic Travel Costs ( Incl. Canada, Mexico, and U.S. Possessions)

Funds Requested ($)* 

1,688.00 

0.00 2. Foreign Travel Costs

E. Participant/Trainee Support Costs

1. Tuition/Fees/Health Insurance

2. Stipends

3. Travel

4. Subsistence

5. Other:

O Number of Participants/Trainees 

RESEARCH & RELATED Budget {C-E} (Funds Requested) 

Tracking Number: GRANT11703742 

Total Travel Cost 

Total Participant Trainee Support Costs 
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1,688.00 

Funds Requested ($)* 

0.00 

0.00 

0.00 

0.00 

0.00 
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Contact PD/Pl: Lewin, Harris, A Outreach-001 (218) 

RESEARCH & RELATED BUDGET- SECTIONS F-K, BUDGET PERIOD 5 

ORGANIZATIONAL DUNS*: 0471200840000 

Budget Type*: • Project O Subaward/Consortium 

Enter name of Organization: Regents of the University of California 

Start Date*: 05-01-2019 End Date*: 04-30-2020 Budget Period: 5 

F. Other Direct Costs Funds Requested($)* 

1. Materials and Supplies 2,814.00 

2. Publication Costs 0.00 

3. Consultant Services 0.00 

4. ADP/Computer Services 0.00 

5. Subawards/Consortium/Contractual Costs 0.00 

6. Equipment or Facility Rental/User Fees 0.00 

7. Alterations and Renovations 0.00 

8. Educational Outreach Program Copying and Printing 3,376.00 

9. Newsletter Expenses 4,502.00 

10. Brochures and Promotional Materials 2,252.00 

Total Other Direct Costs 12,944.00 

G. Direct Costs Funds Requested ($)* 

H. Indirect Costs

Indirect Cost Type 

1 . MTDC Primate Center Rate 

Cognizant Federal Agency 

(Agency Name, POC Name, and POC Phone Number) 

I. Total Direct and Indirect Costs

Total Direct Costs (A thru F) 116,449.00 

Indirect Cost Rate (%) Indirect Cost Base ($) Funds Requested ($)* 

22. 7 116,449.00 26,434.00 
----------1 

Total Indirect Costs 26,434.00 

DHHS, ERNEST WILLARD, (415) 437-7820 

Total Direct and Indirect Institutional Costs (G + H) 

Funds Requested ($)* 

142,883.00 

Funds Requested ($)'I 

0.00 

K. Budget Justification* File Name: Outreach_BudgetJustification.pdf 

(Only attach one file.) 

RESEARCH & RELATED Budget (F-K} (Funds Requested) 

Tracking Number: GRANT11703742 
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Contact PD/Pl: Lewin, Harris, A Outre ach-001 (218) 

OUTREACH 

BUDGET JUSTIFICATION 

PERSONNEL 
The personnel table provides an overview of the percent full time equivalent (FTE) devoted to CNPRC base 
grant functions and the funding source. Totals with an asterisk (*) represent those individuals whose effort is 
split among more than one component of the CNPRC. 

Percent (%) FTE devoted to CNPRC base 
functions by source 

I Personnel Role P51 I Program Income I Other I Total 
Excluded by Requester Interim Associate Director for Administration and % Effort 

Operations 
Public Information Officer 

I lt:SN Administrative Assistant 25 I 75 I 0 I 100

TBN=lo-be-named 

Associate Director for Administration and Operations !EFFORT lmonths -........ -, r.
""'e""r""'v""'e-,:f as Vice Chancellor for Administration for UC Davis from 2003-201 0 and in other ea ership 

........................ .,.,.,..._. posItIons in the Office of Administration since 1992. Notably, he served as information practices coordinator 
and director of event management and administrative services, both of which provide him with the background 
to effectively supervise the CNPRC Public Information Officer. 

..----.1Excluded by 
Excluded by Requester 

!
EFFORT 

l 
% Effort Requester 

.____,. ________ ..... Public Information Officer months .....,.,........,..,.,........,.____,,--....,,..., is responsible for
ou reac ac IvI Ies at the CNPRC. She coora,mne::, poo11celations actIvItIes un er t e guidance of the 
Associate Director of Administration and Operations and through the CNPRC website, newsletter, brochures, 
media kits, news releases, and fact sheets. She also manages the Education Outreach Program and 
coordinates outreach activities with campus outreach entities and the NPRC Consortium. 

TBN, Administrative Assistant (3.0 calendar months - 25%). The to be named Administrative Assistant 
provides necessary support with all Outreach activities under the guidance of the Associate Director for 
Administration and Operations. 

FRINGE BENEFITS 
Fringe benefits are calculated at the UC Davis federally negotiated rates, which are applied by title code and 
fiscal year (July through June). 

EQUIPMENT 
None 

TRAVEL Excluded 
$1,500 is requested for by to attend an annual meeting related to her Outreach functions. 

Requester 

SUPPLIES 
$2,500 is requested for general supplies to support the program. 

OTHER EXPENSES 
$3,000 is requested for Educational Outreach Program document copies and printing. 

$4,000 is requested for preparation and printing of the CNPRC newsletter. 

$2,000 is requested for brochures and promotional materials. 

SUBSEQUENT YEARS 
In Years 2 through 5, all non-personnel costs are increased by 3%. Personnel costs are increased based on 
projected salary escalations by title code and the UC Davis federally negotiated fringe benefit rates. 
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Contact PD/Pl: Lewin, Harris, A Outreach-001 (218) 

FACILITIES AND ADMINISTRATIVE COSTS (INDIRECT COSTS) 

Indirect Costs are budgeted in accordance with the UC Davis rate agreement dated August 19, 2013 at 22. 7%, 
which is the negotiated rate for the CNPRC Base Grant. Per the UC Davis' rate agreement, this indirect cost 
rate is applied on a Modified Total Direct Cost basis, which includes all salaries and wages, fringe benefits, 
materials and supplies, services, travel, and the first $25,000 of each subgrant and subcontract. Excluded from 
the modified total direct costs are equipment; capital expenditures; charges for tuition remission; rental costs; 
scholarships and fellowships; as well as the portion of each subgrant and subcontract in excess of $25,000. 
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Contact PD/Pl: Lewin, Harris, A Outreach-001 (218) 

RESEARCH & RELATED BUDGET - Cumulative Budget 

Section A, Senior/Key Person 

Section B, Other Personnel 

Total Number Other Personnel 

Total Salary, Wages and Fringe 
Benefits (A+B) 

Section C, Equipment 

Section D, Travel 

1. Domestic

2. Foreign

Section E, Participant/Trainee Support 
Costs 

1. Tuition/Fees/Health Insurance

2. Stipends

3. Travel

4. Subsistence

5. Other

6. Number of Participants/Trainees

Section F, Other Direct Costs 

1. Materials and Supplies

2. Publication Costs

3. Consultant Services

4. ADP/Computer Services

5. Subawards/Consortium/Contractual
Costs

6. Equipment or Facility Rental/User
Fees

7. Alterations and Renovations

8. Other 1

9. Other 2

10. Other 3

Section G, Direct Costs 
(A thru F) 

Section H, Indirect Costs 

Section I, Total Direct and Indirect 
Costs (G + H) 

Section J, Fee 

Tracking Number: GRANT11703742 

Totals($) 

10 

7,963.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0 

13,273.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

15,927.00 

21,237.00 

10,620.00 

121,979.00 

346,292.00 

468,271.00 

0.00 

7,963.00 

0.00 

61,057.00 

537,291.00 

121,965.00 

659,256.00 

0.00 
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Contact PD/Pl: Lewin, Harris, A Outreach-001 (218) 

PHS 398 Cover Page Supplement 

1. Project Director / Principal Investigator (PD/Pl)

Prefix: 

First Name*: Harris 

Middle Name: A 

Last Name*: Lewin 

Suffix: 

2. Human Subjects

Clinical Trial? 

Agency-Defined Phase Ill Clinical Trial?* 

3. Permission Statement*

e No 

Q No 

O Yes 

O Yes 

0MB Number: 0925-0001 

If this application does not result in an award, is the Government permitted to disclose the title of your proposed project, and the name, 
address, telephone number and e-mail address of the official signing for the applicant organization, to organizations that may be 
interested in contacting you for further information (e.g., possible collaborations, investment)? 

O Yes e No 

4. Program Income*

Is program income anticipated during the periods for which the grant support is requested? Q Yes • No

If you checked "yes" above (indicating that program income is anticipated), then use the format below to reflect the amount and source(s). 
Otherwise, leave this section blank. 

Budget Period* Anticipated Amount ($)* 

Tracking Number: GRANT117037 42 

Source(s)* 
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Contact PD/Pl: Lewin, Harris, A Outreach-001 (218) 

PHS 398 Cover Page Supplement 

5. Human Embryonic Stem Cells

Does the proposed project involve human embryonic stem cells?* • No Q Yes 

If the proposed project involves human embryonic stem cells, list below the registration number of the specific cell line(s) from the following 
list: http://grants.nih.gov/stem_cells/registry/current.htm. Or, if a specific stem cell line cannot be referenced at this time, please check the box 
indicating that one from the registry will be used: 

Cell Line(s): □ Specific stem cell line cannot be referenced at this time. One from the registry will be used.

6. Inventions and Patents (For renewal applications only)

Inventions and Patents*: O Yes e No 

If the answer is "Yes" then please answer the following: 

Previously Reported*: O Yes Q No 

7. Change of Investigator/ Change of Institution Questions

□ Change of principal investigator / program director

Name of former principal investigator / program director: 

Prefix: 

First Name*: 

Middle Name: 

Last Name*: 

Suffix: 

□ Change of Grantee Institution

Name of former institution*: 

Tracking Number: GRANT117037 42 
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Contact PD/Pl: Lewin, Harris, A Outreach-001 (218) 

PHS 398 Research Plan 

Please attach applicable sections of the research plan, below. 0MB Number: 0925-0001 

1. Introduction to Application
(for RESUBMISSION or REVISION only) 

2. Specific Aims

3. Research Strategy*

4. Progress Report Publication List

Human Subjects Sections 

5_ Protection of Human Subjects 

6. Inclusion of Women and Minorities

7. Inclusion of Children

I---

Other Research Plan Sections 

8. Vertebrate Animals

9. Select Agent Research

1Q_ Multiple PD/Pl Leadership Plan 

11. Consortium/Contractual Arrangements

12. Letters of Support

13. Resource Sharing Plan(s)

I---

Appendix (if applicable) 

14. Appendix

Tracking Number: GRANT117037 42 

Outreach_SpecificAims.pdf 

Outreach_ResearchStrategy .pdf 

Outreach_ResourceSharingPlan_pdf 
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OUTREACH 

SPECIFIC AIMS 

The California National Primate Research Center (CNPRC) is focused on advancing community awareness on 
the scientific achievements and the role nonhuman primate models contribute to the understanding of human 
health and disease from conception through maturation and aging. 

Specific Aim 1. Advance awareness of CNPRC scientific contributions through effective 
communications to the media and lay community. 
Plan. A key goal is to ensure information is readily available to raise awareness about the CNPRC mission and 
scientific achievements. An ongoing objective is to build upon CNPRC public relations success during the 
current funding period using established outreach and communications programs such as the National Primate 
Research Center's Consortium Outreach Working Group. The goal for the next funding period is to broaden 
outreach goals through interactive websites, educational programs in Northern California schools, at national 
science events, and through tours, local media, the CNPRC newsletter, and promotional materials. An 
expanded presence in emerging media will be used to promote the CNPRC and to inform new groups 
regarding the importance of translational research and the crucial role of nonhuman primates in the 
advancement of human health. 

Specific Aim 2. Ensure that investigators at the local, regional, and national levels have ready access 
to CNPRC nonhuman primate expertise and resources. 
Plan. The primary objective is to ensure ready access to and awareness of expertise, resources, and services 
for NIH supported studies through: (1) refinement of the CNPRC website functionality and a direct investigator 
portal to CNPRC Core Scientists and Core Services, (2) enhanced marketing strategies, and (3) printed and 
electronic marketing materials for scientific meetings and other networking opportunities. Communications 
between the NPRCs will be expanded through the NPRC Consortium Working Groups to encourage new 
partnerships and outreach efforts. 

Specific Aim 3. Efficiently communicate information to the next generation of translational nonhuman 
primate investigators on the spectrum of research and training opportunities at the CNPRC. 
Plan. The CNPRC website will be enhanced to ensure research highlights, resources, and career opportunities 
are in a format appealing to trainees at all career stages. 
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Contact PD/Pl: Lewin, Harris, A Outreach-001 (218) 

OUTREACH 

RESEARCH STRATEGY 

INTRODUCTION 
During the current funding period 
significant progress has been made 
in expanding and enhancing 
outreach and communications 
about the California National 
Primate Research Center (CNPRC) 
through three primary sources: (1) 

a broad communication portfolio, 
(2) the Education Outreach 
Program, and (3) the National 
Primate Research Center (NPRC) 
Consortium. The goals are to build 
on this well established 
communication program in place to 
enhance the accessibility of 
information, to raise awareness 
about the value of CNPRC 
scientific achievements, and to 

UC Davis Strategic 
Communications 

Harris Lewin, Pl 
Vice Chancellor for Research 

Interim Director 

Outreach 

Excluded by 

1._
R_e_qu_e _st_er ___ Associate Director

Administration and Operations 

Excluded by 
Public Information Officer 

Outreach
Administrative Assistant 

NPRC 
Consortium 

educate trainees, investigators, and the public on the contributions of nonhuman primate research to 
improvements in human health. The Outreach program integrates with UC Davis Strategic Communications at 
the local level and with the NPRC Consortium nationally in these efforts. Members of the CNPRC Outreach 
team are shown in Figure 1 and Table 1. 

Table 1. Outreach Personnel, UC Davis Affiliation, and CNPRC Role 
I "-------•

�� .. UC Davis Affiliation CNPRC Role 

!
Excluded by Requester CNPRC Associate Director for Administration and Operations 

CNPRC Public Information Officer 
I TBN CNPRC Outreach Administrative Assistant 
TBN=to-be-named 

Sources of support in the last year of the current funding period (May 1, 2014 to April 30, 2015) and the first 
year of the proposed funding period (May 1, 2015 to April 30, 2016) per the FOA are shown in Table 2. 

Table 2. S 0 upport for the utreach Program 
May 1, 2014 to April 30, 2015 May 1, 2015 to April 30, 2016 

P51 Base Grant $96,153 
Proqram Income from P51 $0 
Other Sources $0 

TOTAL $96,153 

Response to Summary Statement. There were no comments in the prior review. 

SIGNIFICANCE 
Progress and Major Accomplishments: Contributions to the CNPRC Mission 

$99,213 
$0 
$0 

$99,213 

Communications. The CNPRC Public Information Officer Excluded by Requester in collaboration with the UC 
Davis Strategic Communications Office, produces outreac uestions and requests, and 
provides targeted outreach to the greater scientific community, educational institutions, media, and the general 
public in order to manage communications and promote the mission, interests, values, and research activities 
on behalf of the CNPRC. 

CNPRC Website. The CNPRC website has been significantly revised during the current funding period (Figure 
2). The site informs the public and scientific community about the achievements and research opportunities at 
the CNPRC. The site promotes a positive message in support of nonhuman primate research and provides 
information on expertise, services, resources, capabilities, and information on the latest research news, events, 
and seminars. Press releases are posted online as research news is announced. The site is also a source of 
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Contact PD/Pl: Lewin, Harris, A Outreach-001 (218) 

information for K-12 teachers to educate their students or make arrangements for interactions with the CNPRC 
Education Outreach Program. A redesign of the website functionality and architecture has been accom lished 
to improve aesthetics and use. This has resulted in improved search Figure 2. CNPRC Website snapshot 

capability with a more direct pathway to information, and includes 
social media applications. The site was also designed to increase lay 
community education with expanded resources for journalists such 
as fact sheets with current science and related programs. 

The CNPRC has unique capabilities for scientific discovery 
highlighted throughout the website as well as through other outreach 
materials. One example is the new Respiratory Disease Center, 
which includes the Inhalation Exposure Core and the Respiratory 
Diseases Research Unit (see Inhalation Exposure Core and 
Respiratory Diseases Research Unit). Core Scientists and staff in 
all Core Services have direct contact with individuals and network at 
scientific meetings, through electronic mail, postal mail, and 
telephone calls, and utilize connections within the NPRC 
Consortium and national website to broadcast services and 
research opportunities. In addition, the CNPRC Pilot Research 
Program is an excellent mechanism to familiarize new investigators 
with the CNPRC program and Core Scientists (see Pilot Research 
Program). 
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CNPRC Marketing and Newsletter. Marketing materials have been developed (Figure 3). Published twice 
annually, the CNPRC newsletter informs readers about translational news highlights and current research 
(Figure 4). The newsletter is distributed electronically to the research community and to the NIH/Office of the 
Director, industr , research affiliates, and collaboratin scientists. 

Figure 3. Marketing example Figure 4. CNPRC newsletter 

Translational Research 
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Media Outreach. News groups are informed of breaking news and research highlights as they are announced. 
Recent collaborations through UC Davis Strategic Communications with the media included a public event 
that engaged television, radio, and print media for positive coverage of activities at the CNPRC. Over the past 
3 years, breaking news and research highlights from the CNPRC have been sent to the Foundation for 
Biomedical Research Total e-Clips, the California Biomedical Research Association News Blasts, and 
Newswise SciWire. These organizations have highlighted CNPRC press releases in their daily news 
announcements, which are circulated to a worldwide audience of scientists, journalists, and the public (Figure 
5). Journalists that visit the CNPRC are provided with fact sheets, brochures, educational materials, and a 
DVD of figures representing key CNPRC activities. In addition, the program assists in connecting to scientists 
for targeted interviews. The UC Davis Strategic Communications office offers an all-day interactive workshop 
customized for scientists, faculty, staff, and students who interact with the news media. The workshop covers 
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the benefits and risks when working with the news media, 
including strategies for accommodating the differing methods 
of print and broadcast journalists. A series of exercises teach 
participants how to prepare for a successful interview and to 
develop strategic media messages and talking points for 
public presentations. All media arrangements are coordinated 
with the UC Davis campus and the CNPRC Director. 

Fi ure 5. Exam les of news releases 

Other Activities. Efforts to enhance internal and external 
communications and news bulletins have increased in 
frequency. The deans of the Schools and Colleges and Center 
directors receive news about the CNPRC through the e-mail 
listserv. Informational brochures, bookmarks, and flyers are 
distributed to the CNPRC community, students, and visitors. 
On-site lectures and tours are frequently provided to colleges, 
university groups, visiting scientists, and the community upon 
request. Speakers are invited to lecture on relevant topics and 
visiting groups are able to tour the CNPRC facility via a 44-
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behavioral observation techniques (see Brain, Mind, and :=:=:-:-
�---------------� 

Behavior Research Unit). Prior to obtaining access to these areas participants are required to complete all 
screening and health clearance documents that are required to enter the CNP RC (see Director's Office).

One of the forums for enhanced internal communications is provided in the "Investigator Seminar Series". This 
is a quarterly informational series provided to the CNPRC staff to enhance their understanding of the research 
and the importance of their role in this research. These communications between the animal care staff and 
Core Scientists promote positive interactions and team building, and highlight the importance of husbandry and 
other related colony management activities in the success of research projects. Excluded by 

Requester 

Education Outreach Program. The CNPRC Education Outreach Program was founded in 2003 by 
and is focused on educating K-12 students in the biology, behavior, and conservation of nonhuman

._

p
.,...

r
.,...

1m
,.,..,.,

a1...,.e
..,..

s-, _ .... 
health sciences concepts, the care and use of nonhuman primates in research, CNPRC research programs, 
and careers in science. The program directly connects higher education and research communities with 
students, educators, and parents. This approach provides students with the knowledge to balance inaccurate 
information received from the media and animal extremists groups. Students also develop increased scientific 
literacy to enhance understanding and knowledge of current science and health-related topics that might 
directly impact their health and the health of family members. Since its inception, the program has presented in 
both English and Spanish to over 10,000 K-12 students, teachers, and parents at more than 90 public and 
private schools all over Northern California, home school groups, nonprofit organizations, Spanish Immersion 
classes, and developmentally and physically challenged children as well as high-risk schools (Table 3). The K-
6 school component of the program is designed with engaging activity stations, and students are presented 
with a two-hour customized curriculum at their school site (Figure 6). This program allows young children to 
explore complex concepts and complements the California State Science Standards and the National Science 
Content Standards. CNPRC faculty and staff assist with the Education Outreach Program and show by 
example a broad variety of careers in the sciences. They also represent a culturally, racially, educationally, and 
gender diverse group that are employed in positions ranging from administrative assistants to technicians and 
trainees to veterinarians and Core Scientists - demonstrating that higher education and science careers are 
not limited to any particular identity group. 

In addition to the K-6 Education Outreach Program, the CNPRC provides speakers upon request to grade 7-12
students at their s 

· · 
). Core and 

Affiliate Scientists Excluded by RequeSter animal care 
Excluded by Requester eterinarians (Ors. 

and the outreach program 
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Excluded by 
Requester 

leader,
��=� 

provide information such as how the CNP RC has contributed to the development of HIV 
drugs an o er opics such as animal care, enrichment, and careers in veterinary medicine. 

Table 3. Education Outreach Proo ram (Mav 1, 201 Oto April 30, 2014) 
Year School or Group (California Location) Grade or Trainee Level 
2010 Andros Karperos School twice (Yuba City) 5th 

Home school qroup held at UC Davis (Davis) K to 12 
Home school qroups held at the CNPRC twice (Davis) 2nd to Hiqh School 
Martin Luther Kina Junior Elementary School (Sacramento) 6th 
National Youth Leadership Forum held at the CNPRC twice (Davis) Hiqh School 
North Davis Elementary (Davis) 3rd 
Sacramento Hioh School (Sacramento) Hiqh School 
UC Davis Early Academic Outreach Program (Davis) High School 
UC Davis Summer Enrichment Program (Davis) Undergraduates 

2011 Dillard Elementary School twice (Wilton) 5th 
Elitha Donner Elementary School (Elk Grove) 5th 
JFK High School Honors Bioloqy (Sacramento) High School 
John Bidwell Elementary School (Sacramento) 2nd to 5th 
North Davis Elementary School (Davis) 3rd 
Robbins Elementary School twice (Sutter County) K to 8th 
Theodore Judah Elementary School (Sacramento) 5th 
Winters Parent Nursery School (Winters) Pre-K 
Woodland Hiqh School (Woodland) Hiqh School 

2012 Elitha Donner Elementary School (Elk Grove) 5th 
JFK High School (Sacramento) High School 
North Davis Elementary School (Davis) 3rd 
Pioneer Child Development Center (Davis) K to 6th 
Robert Louis Stevenson Middle School (St. Helena) Junior High School 
Sheldon High School (Elk Grove) held at the CNPRC High School 
UC Davis Science and Society: Career Discoveries Group (Davis) Undergraduates 
UC Davis ST AR Proqram for Veterinary Students (Davis) Veterinary Students 
West Sacramento Preparatory Charter School (Sacramento) 2nd to 8th 
Witter Ranch Elementary School (Sacramento) 4th 
Woodland Hiqh School (Woodland) Hiqh School 
Woodland Hioh School Veterinary Science class (Woodland) Hiqh School 

2013 Pierce Colleoe (Woodland Hills) Underoraduates 
Cooper Elementary School (Vacaville) 3rd 
Elitha Donner Elementary School twice (Elk Grove) 5th 
4-H Ambassador students, State Leadership Conference held at the CNPRC High School 
Home school school group held at the CNPRC (Davis) K to 8th 
Home study Group (Woodland) 1st to 7th 
Jennings Community Learning Center, St Paul MN at the CNPRC High School 
Los Rios Community College (Sacramento) held at the CNPRC Undergraduates 
Moorpark Colleqe (Moorpark) held at the CNPRC Undergraduates 
National Youth Leadership Program held at the CNPRC (Davis) High School 
North Davis Elementary School (Davis) 3rd 
Sheldon Hiqh School STEM qroup (Sacramento) Hiqh School 
UC Davis Aqqie Ambassadors (Davis) Underqraduates 
UC Davis Biotechnoloqy Club (Davis) Undergraduates 
UC Davis Summer Enrichment Program (Davis) Undergraduates 
UC Davis Young Scholars held at the CNPRC (Davis) High School 
Waggoner Elementary School (Winters) K 
Witter Ranch Elementary School twice (Sacramento) 2nd to 4th 

2014 Dixon Girl Scouts (Dixon) held at the CNPRC 6th 
Home school qroup - Davis Yolo Library (Davis) 4th to 6th 
Los Rios Community Colleqe (Sacramento) Underqraduates 
Martin Luther Kinq Elementary School (Davis) 6th 
UC Davis Anthropoloqy Course (Davis) Underqraduates 
UC Davis 1st and 2nd year veterinary students: Animal Behavior Veterinary Students 
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Figure 6. A. Hands-on activities are used to 
engage young students in the K to 6 grades. 
Presentations are given throughout the calendar 
year at the school site. Teachers are engaged in 
the training process along with parents. B. 
Members of the CNPRC also represented the 
NPRC Program in Washington, DC at the USA 
Science and Engineering Festival in 2012 and 
2014. Individual discussions with students and 
their parents provide opportunities to 
communicate the importance of nonhuman 
primate research and future careers in science. 

Excluded by
Requester 

Presentations are also given in cooperation with several UC Davis outreach programs including GEAR UP 
(mentors high-risk and minority students from the Sacramento community); the Early Academic Outreach 
Program (created to help more students meet the requirements to attend college, especially students who are 
the first in their family to go to college or who are considered socioeconomically disadvantaged); and the 
School of Veterinary Medicine Summer Enrichment Pro ram (helps disadvantaged applicants improve their 
chances of getting into veterinary school). Excluded by 

Requester 
NPRC Consortium Outreach Working Grour,_ ____ ounded and has served as Chair for the NPRC 
Consortium Outreach Working Group since 2010 (see NPRC Consortium). The Working Group was formed to 
provide NPRC Outreach Specialists a format for sharing expertise and experiences. This Working Group has 
been extremely successful in increasing and improving communications and collaborations between the 
NPRCs, the scientific community, and the public, enhancing effectiveness, leveraging system-wide resources, 
sharing data across NPRCs, contributing to the marketing and promotion of the NPRCs, and facilitating sharing 
of information and best practices. On a day-to-day basis, NPRC Outreach Specialists share research 
highlights, items of outreach interest, and responses to animal rights activities. The Working Group members 
hold monthly conference calls and meet annually at one of the NPRCs to discuss outreach plans for the 
coming year and to exchan e best practices; a guest speaker is generally included. The annual�...i..Jw.· J.W....u.i.oi. ...... _.,. 

also provided a forum fo Excluded by o present a formal report on the Workin Grou 's progress to Excluded by 
Division of Comparative Re ueSter , NIH Office of the Director. As Chai Excluded by has been respons1 e or
developing and achieving consensus on the proposed annual budget, managing e budget throughout the 
year, and developing the annual report on Working Group activities. During the current funding period the 
Working Group has represented the NPRCs at many public and scientific meetings nationally including the 
Society for Neuroscience, the International Society for Biological and Environmental Repositories, the Annual 
Symposium for Nonhuman Primate Models for AIDS, the World Stem Cell Summit, and the Science Olympiad. 

Excluded by has led the participation, materials development, and staffing at the USA Science and Engineering 
es 1va , dvancing Medicine and Health in Washington DC, both in 2012 and 2014 (over 500,000 attendees 

combined; see Figure 68 . Throughout the yeajExcluded by �erves as a liaison between the Working Group and 
!Excluded by !Hecently Excluded by led the develd�ftWfflt°bl a common logo and word mark to brand the NPRCs,

wn1ch 1s increasing th nd cohesive image of the NPRCs. In 2013 Excluded by esigned and produced 
an educational brochure for general public distribution (92,000 copies 1s n u e . The NPRC Outreach 
Specialists worked in collaboration to develop the brochure text, and the new NPRC Research and
Capabilities Inventory website used this text as a basis for its content. The Outreach Working Group has 
recently been asked by Excluded by to assist in marketing and promoting the new website.Requester 
INNOVATION 
A number of innovations increase and enhance communications and engagement, both within the scientific 
community and reaching the lay public. The Education Outreach P.�g�9:3 is t;iighly innovative and there are 
plans to expand im act with middle school students and educator�t�-���!�Y )s collaborating with a CNPRC 
junior investigator, Excluded by Requester to develop a new program to target junior high-aged girls, who often 
begin to lose inter-"""""....,.,........,.......,,-----
APPROACH 
Plans for the Next Funding Period 
Specific Aim 1. Advance awareness of CNPRC scientific contributions through effective 
communications to the media and lay community. 
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Current plans are to broaden communications to the media and lay community, and develop new ways to 
reach audiences with news of discoveries, to generate curiosity, and to increase the positive perception of the 
CNPRC. The CNPRC website will be expanded and remain up-to-date with contemporary social media and 
mobile media applications. New opportunities and additional materials are under development to address 
animal care and well-being. The CNPRC leads this field in behavior and colony management including positive 
reinforcement training, and these capabilities and accomplishments will be promoted in brochures, online 
materials, and incorporated into the Education Outreach Program. The goal is to improve understanding of the 
CNPRC's commitment to, and progress in, animal care. 

The Education Outreach Program materials, curriculum, and activities are currently being brought up-to-date 
to ensure the long-term sustainability of this vital program. Important to this coming year is to bring the 
curriculum in alignment with the new Federal "Next Generation Science Standards", while working to continue 
to reflect the science and significance of the research conducted, and the commitment to excellence in the 
responsible conduct of research. Exciting new breakthroughs in health and science will guide the development 
of new materials and classroom activities, and will enhance the connection with the public through the use of 
educational materials with expanded website information and new media platforms. The Education Outreach 
Program will also work to increase the number of presentations to low-income and high-risk students, reaching 
families that do not have exposure to and experience in biomedical research, higher education, and broader 
career opportunities. Existing relationships with UC Davis teaching programs (K-12 Partnership, GEAR UP, 
University Outreach and International Programs) will be further developed, and new connections will be 
fostered with local schools and community groups, increasing the number of student and educator interactions 
with the CNPRC. The program works in alignment with the NIH emphasis on the importance of educating the 
public through outreach programs on the need for animal research. 

The NPRC Outreach Working Group will continue to improve on plans to educate the lay community on the 
value of the NPRCs. Additional outreach materials are under development and preliminary discussions have 
been held to identify best methods to accomplish outreach efficiencies and effectiveness. Monthly conference 
calls will continue to define materials and monitor outcomes. The Working Group members will represent the 
NPRCs at public events to educate and inform the public and investigators at all career stages on the NPRC 
programs. The annual Society for Neuroscience informs scientists about available services and potential 
collaborations; the USA Science and Engineering Festival educates individuals every two years; and other 
public and scientific events will be attended as funding is available and opportunities are identified. 

Specific Aim 2. Ensure that investigators at the local, regional, and national levels have ready access 
to CNPRC nonhuman primate expertise and resources. 
The primary goal is to increase awareness of expertise, services, and capabilities to the broader scientific 
community. Information will be provided through: (1) refinements of the CNPRC website functionality; (2) 
enhanced marketing strategies; and (3) printed and electronic marketing materials. The scope of marketing 
materials will be expanded to address strategies that are targeted to attract those within the scientific 
community that would best be aligned to take advantage of these resources. Additionally, Core Scientists will 
network and share CNPRC materials at partnering exhibitions, conferences, summits, and meetings that 
gather industry and research services alongside scientific conferences. These mechanisms will provide growth 
potential with academic institutions, industry, private foundations, and philanthropy. 

Specific Aim 3. Efficiently communicate information to the next generation of translational nonhuman 
primate investigators on the spectrum of research and training opportunities at the CNPRC. 
The CNPRC website and marketing materials will be kept current with contemporary media and 
communication methods, attracting trainees at all career stages (Figure 7). 

Figure 7. Outreach and engagement. Overall, the 1400 
number of visitors has remained very high throughout the 
funding period (*illness limited off-site efforts in 2011-2012). 

1200 

The CNPRC hosts large numbers of undergraduate and 1000 

graduate students and new mechanisms to further increase 
the number that visit will aid in building strong connections 
for future training opportunities and appreciation of the 

800 

600 

importance of the research. Green bar=K-12 and other 400 
educational venues at the school site; Red=K-12 students 
and educators at the CNPRC; blue=onsite trainees (e.g., 
undergraduates, veterinary students, others). Y-axis 
represents the number of students, trainees and visitors. 
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OUTREACH 

BIBLIOGRAPHY AND REFERENCES CITED 

Not applicable 

References Cited Page 1269 
Obtained by Rise for Animals. 

Uploaded to Animal Research Laboratory Overview (ARLO) on 09/19/2020



Contact PD/Pl: Lewin, Harris, A Outreach-001 (218) 

OUTREACH 

RESOURCE SHARING PLAN 

A detailed Resource Sharing Plan is included in the Overall component of this application. 
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APPLICATION FOR FEDERAL ASSISTANCE 

SF 424 (R&R) 

5. APPLICANT INFORMATION

Legal Name*: 

Department: 

Division: 

Street1 *: 

Street2: 

City•: 

County: 

State*: 

Province: 

Country*: 

ZIP/ Postal Code*: 

Regents of the University of California 

Sponsored Programs 

Office of Research 

1850 Research Park Drive 

Suite 300 

Davis 

CA: California 

USA: UNITED ST A TES 

956186153 

Person to be contacted on matters involving this application 

Prefix: First Name•: Middle Name: 

Ms. Alyssa 

Position/Title: 

Street1 •: 

Street2: 

City*: 

County: 

State•: 

Province: 

Country*: 

ZIP/ Postal Code*: 

Contracts and Grants Analyst 

1850 Research Park Drive 

Suite 300 

Davis 

CA: California 

USA: UNITED STATES 

956186[53 

Phone Number*: 530-754-7827 Fax Number: 530-754-7879 

7. TYPE OF APPLICANT*

Other (Specify): 

0MB Number: 4040-0001 

Expiration Date: 06/30/2016 

Organizational DUNS*: 04 71200840000 

Last Name*: Suffix: 

Bunn 

Email: aabunn@ucdavis.edu 

H: Public/State Controlled Institution of Higher Education 

Small Business Organization Type 0 Women Owned 0 Socially and Economically Disadvantaged 

11. DESCRIPTIVE TITLE OF APPLICANT'S PROJECT*
Pilot Research Program

12. PROPOSED PROJECT

Start Date·

05/01/2015

Tracking Number: GRANT117037 42 

Ending Date• 

04/30/2020 

Funding Opportunity Number: PAR-14-226 . Received Date: 07/15/2014 
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0MB Number: 4040·0010 

Expiration Date: 06/3012016 

Project/Performance Site Location(s) 

Project/Performance Site Primary Location 

Organization Name: 

Duns Number: 

Street1 •: 

Street2: 

City*: 

County: 

State*: 

Province: 

Country*: 

Zip / Postal Code*: 

University of California Davis 

0471200840000 

One Shields Ave 

Davis 

CA: California 

USA: UNITED STATES 

956165270 

Project/Performance Site Congressional District*: 

File Name 

Additional Location(s) 

Tracking Number: GRANT117037 42 

0 I am submitting an application as an individual, and not on behalf of 

a company, state, local or tribal government, academia, or other type of 

organization. 

CA-003 
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RESEARCH & RELATED Other Project Information 

1. Are Human Subjects Involved?* o Yes e No 

1.a. If YES to Human Subjects 

Is the Project Exempt from Federal regulations? 0 Yes 0 No 

If YES, check appropriate exemption number: - 1 - 2 - 3 _4 - 5 - 6

If NO, is the IRB review Pending? o Yes 0 No 

IRB Approval Date: 

Human Subject Assurance Number 

2. Are Vertebrate Animals Used?* • Yes 0 No 

2.a. If YES to Vertebrate Animals 

Is the IACUC review Pending? O Yes 0 No 

IACUC Approval Date: 

Animal Welfare Assurance Number 

3. Is proprietary/privileged information included in the application?* • Yes 0 No 

4.a. Does this project have an actual or potential impact - positive or negative - on the environment?* 0 Yes 

4.b. If yes, please explain:

4.c. If this project has an actual or potential impact on the environment, has an exemption been authorized or an O Yes

environmental assessment (EA) or environmental impact statement (EIS} been performed? 

4.d. If yes, please explain:

5. Is the research performance site designated, or eligible to be designated, as a historic place?* O Yes 

5.a. If yes, please explain:

6. Does this project involve activities outside the United States or partnership with international o Yes

collaborators?*

6.a. If yes, identify countries:

6.b. Optional Explanation:

Filename 

7. Project Summary/Abstract* PRP _Abstract.pdf 

8. Project Narrative*

9. Bibliography & References Cited PRP _BibliographyandReferencesCited.pdf

10.Facilities & Other Resources PRP _FacilitiesandOtherResources.pdf 

11.Equipment PRP _Equipment.pdf 
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PILOT RESEARCH PROGRAM 

ABSTRACT 

The objective of the California National Primate Research Center (CNPRC) Pilot Research Program is to 
spark innovative research by facilitating robust new research concepts and teams through partnerships with 
CNPRC Core Scientists. The CNPRC Pilot Research Program provides a mechanism for investigators new to 
nonhuman primate research to obtain the necessary preliminary data for NIH and related extramural grant 
submissions. In the next funding period, the CNPRC proposes a new approach that is based on the highly 
successful UC Davis Clinical and Translational Science Center (CTSC) Pilot Translational and Clinical Studies 
Program that was developed and thoroughly tested over 9 years of NIH funding, and has shown a high rate of 
return on investment. A similar format was successfully adapted to the NIH West Coast Metabolomics Center, 
thus the objective is to similarly enhance the CNPRC program by leveraging of funds, promoting mentoring 
and training of investigators and trainees, and engaging a reporting structure to capture outcomes and 
enhance project success. The Specific Aims for the CNPRC Pilot Research Program are to: (1) Promote 
partnerships and team science through a pilot program mechanism that supports innovative state-of-the-art 
translational research with nonhuman primates, (2) Mentor and train the next generation of investigators to 
ensure a pipeline of knowledgeable researchers with expertise in the use of nonhuman primate models for the 
study of human health and disease, and (3) Facilitate and enable cutting edge, translational pilot research 
studies to ensure high impact publications and successful NIH funding. 
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PILOT RESEARCH PROGRAM 

FACILITIES AND OTHER RESOURCES 

Laboratories: Pilot project recipients have the opportunity to work in the laboratories of CNPRC Core 
Scientists. 

Clinical: Clinical care and related procedures at the CNPRC are conducted in the hospital area containing pre
and post-surgery suites, outpatient, hospital and isolation wards, surgery, and pathology suites. The Clinical 
Pathology Laboratory includes services for hematology, clinical chemistry, bacteriology, parasitology, and 
serology (see Primate Services). 

Animal: The vivarium, which is part of the UC Davis AAALAC-accredited program, includes indoor animal 
space including animal rooms, hospitals, surgery suites, nurseries, radioactive monitoring housing areas, and 
infectious animal housing. The outdoor animal housing area includes half-acre field corrals and corn-cribs as 
described in other sections of the application. Primate Services is centralized and provides animal care, colony 
management, research support, training, occupational safety, and a staff of expert animal handlers. The 
Clinical Pathology Laboratory in Anatomic and Clinical Pathology Services provides diagnostic support 
services as noted. The veterinary staff includes on-site veterinarians for clinical care (24/7), veterinary 
pathologists, and animal health technicians, all described in other sections of the application. See Primate 
Services sections for more details. 

Computer: Colony demographics, breeding management, and health and pathology are all computerized, and 
Information Technology Services provides desktop support and other related services. Multiple Macintosh and 
PC computer systems and appropriate software for word processing, graphics, spreadsheets, and statistical 
analyses are available for use. 

Office: Pilot awardees have the opportunity to work in shared offices and cubicles on-site at the CNPRC. 

Other: The CNPRC provides the optimal environment for studies with nonhuman primates based on the 
facilities and support services available. All laboratories are regularly inspected by UC Davis, Yolo County, and 
California agencies to assure compliance with regulations regarding the use of biohazardous agents and 
infectious, chemical, and radioactive waste. 
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PILOT RESEARCH PROGRAM 

EQUIPMENT 

Pilot awardees have the opportunity to work in the laboratories of Core Scientists and utilize equipment 
available for shared use in the Cores (see other sections of this application). 
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Expiration Date: 06/3012016 

RESEARCH & RELATED Senior/Key Person Profile (Expanded) 

I 
Excluded by Requester 

Tracking Number: GRANT117037 42 

PROFILE• Project Director/Principal Investigator I 

Page 1277 

Funding Opportunity Number: PAR-14-226 . Received Date: 
2014-07-15T19:19:27.000-04:00 

Obtained by Rise for Animals. 
Uploaded to Animal Research Laboratory Overview (ARLO) on 09/19/2020



Contact PD/Pl: Lewin, Harris, A Pilot-Research-001 (446) 0MB Number: 4040-0001 

Expiration Date: 06/30/20t 6 

RESEARCH & RELATED BUDGET - SECTION A & B, BUDGET PERIOD 1 

ORGANIZATIONAL DUNS*: 0471200840000 

Budget Type*: • Project O Subaward/Consortium 

Enter name of Organization: Regents of the University of California 

A. Senior/Key Person

Prefix First Name• Middle 

Name 

1. 
!
Excluded by Requester 

Start Date*: 05-01-2015 

Last Name* Suffix Project Role* 

Associate 
Director for 
Research 

Total Funds Requested for all Senior Key Persons in the attached file 

Additional Senior Key Persons: File Name: 

End Date*: 04-30-2016 Budget Period: 1 

Base 

Salary($) 

Institutional 
Base Salary 

Calendar Academic Summer 

Months Months Months 

EFFORT 0.0 0.0 

Requested Fringe 

Salary ($)* Benefits ($)* 

0.00 0.00 

Total Senior/Key Person 

Funds Requested ($)* 

0.00 

0.00 

B. Other Personnel

Number of Project Role*

Personnel*

Calendar Months Academic Months Summer Months Requested Salary ($)* Fringe Benefits* Funds Requested ($)* 

Post Doctoral Associates 

Graduate Students 

.............................. u..�.��.�w��.�.�t.�.��.��.�0.��························· ...................................... ...................................... ...................................... .................................................. .............................................. ................................................. . 
Secretarial/Clerical 

0 Total Number Other Personnel 

RESEARCH & RELATED Budget {A-B} (Funds Requested) 

Tracking Number: GRANT117037 42 

Total Other Personnel 

Total Salary, Wages and Fringe Benefits (A+B) 
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Contact PD/Pl: Lewin, Harris, A Pilot-Research-001 (446) 

RESEARCH & RELATED BUDGET - SECTION C, D, & E, BUDGET PERIOD 1 

ORGANIZATIONAL DUNS*: 0471200840000 

Budget Type*: • Project O Subaward/Consortium 

Enter name of Organization: Regents of the University of California 

Start Date*: 05-01-2015 End Date*: 04-30-2016 Budget Period: 1 

C. Equipment Description

List items and dollar amount for each item exceeding $5,000 

Equipment Item Funds Requested($)* 

Total funds requested for all equipment listed in the attached file 0.00 

Additional Equipment: 

D. Travel

File Name: 

Total Equipment 0.00 

1. Domestic Travel Costs ( Incl. Canada, Mexico, and U.S. Possessions)

Funds Requested ($)* 

0.00 

0.00 2. Foreign Travel Costs

E. Participant/Trainee Support Costs

1. Tuition/Fees/Health Insurance

2. Stipends

3. Travel

4. Subsistence

5. Other:

O Number of Participants/Trainees 

RESEARCH & RELATED Budget {C-E} (Funds Requested) 

Tracking Number: GRANT11703742 

Total Travel Cost 

Total Participant Trainee Support Costs 
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0.00 

Funds Requested ($)* 

0.00 

0.00 

0.00 

0.00 

0.00 
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Contact PD/Pl: Lewin, Harris, A Pilot-Research-001 (446) 

RESEARCH & RELATED BUDGET- SECTIONS F-K, BUDGET PERIOD 1 

ORGANIZATIONAL DUNS*: 0471200840000 

Budget Type*: • Project O Subaward/Consortium 

Enter name of Organization: Regents of the University of California 

Start Date*: 05-01-2015 End Date*: 04-30-2016 Budget Period: 1 

F. Other Direct Costs Funds Requested($)* 

1. Materials and Supplies 0.00 

2. Publication Costs 0.00 

3. Consultant Services 0.00 

4. ADP/Computer Services 0.00 

5. Subawards/Consortium/Contractual Costs 0.00 

6. Equipment or Facility Rental/User Fees 0.00 

7. Alterations and Renovations 0.00 

8. Pilot Project Funds 300,000.00 

Total Other Direct Costs 300,000.00 

G. Direct Costs Funds Requested ($)* 

H. Indirect Costs

Indirect Cost Type 

1. MTDC Primate Center Rate

Cognizant Federal Agency 

(Agency Name, POC Name, and POC Phone Number) 

I. Total Direct and Indirect Costs

Total Direct Costs (A thru F) 300,000.00 

Indirect Cost Rate (%) Indirect Cost Base ($) Funds Requested ($)* 

22. 7 300,000.00 68,100.00 
----------< 

Total Indirect Costs 68,100.00 

DHHS, ERNEST WILLARD, (415) 437-7820 

Total Direct and Indirect Institutional Costs (G + H) 

Funds Requested ($)* 

368,100.00 

Funds Requested ($)"I 

0.00 

K. Budget Justification* File Name: PRP _BudgetJustifcation.pdf 

(Only attach one file.) 

RESEARCH & RELATED Budget {F-K} (Funds Requested) 

Tracking Number: GRANT11703742 
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Contact PD/Pl: Lewin, Harris, A Pilot-Research-001 (446) 

RESEARCH & RELATED BUDGET - SECTION A & B, BUDGET PERIOD 2 

ORGANIZATIONAL DUNS*: 0471200840000 

Budget Type*: • Project O Subaward/Consortium 

Enter name of Organization: Regents of the University of California 

A. Senior/Key Person

Prefix First Name•

Start Date*: 05-01-2016 End Date*: 04-30-2017 Budget Period: 2 

Middle Last Name* Suffix Project Role* Base Calendar Academic Summer Requested Fringe 

0MB Number: 4040-0001 

Expiration Date: 06/30/20t 6 

Funds Requested ($)* 

Name Salary ($) Months Months Months Salary ($)* Benefits ($)* 

.L !:''"':

b

y 

R

�"es···......... .................. ................... Jm���· :::�:� ... [

ORT 

J O o ........ 0 o ·············· 0 : ................ 0 00 0 00 
Total Funds Requested for all Senior Key Persons in the attached file 

Additional Senior Key Persons: 

B. Other Personnel

Number of Project Role*

Personnel*

Post Doctoral Associates 

Graduate Students 

File Name: Total Senior/Key Person 0.00 

Calendar Months Academic Months Summer Months Requested Salary ($)* Fringe Benefits* Funds Requested ($)* 

.............................. u..�.��.�w��.�.�t.�.��.��.�0.��························· ...................................... ...................................... ...................................... .................................................. .............................................. ................................................. . 
Secretarial/Clerical 

0 Total Number Other Personnel 

RESEARCH & RELATED Budget {A-B} (Funds Requested) 

Tracking Number: GRANT117037 42 

Total Other Personnel 

Total Salary, Wages and Fringe Benefits (A+B) 
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Contact PD/Pl: Lewin, Harris, A Pilot-Research-001 (446) 

RESEARCH & RELATED BUDGET - SECTION C, D, & E, BUDGET PERIOD 2 

ORGANIZATIONAL DUNS*: 0471200840000 

Budget Type*: • Project O Subaward/Consortium 

Enter name of Organization: Regents of the University of California 

Start Date*: 05-01-2016 End Date*: 04-30-2017 Budget Period: 2 

C. Equipment Description

List items and dollar amount for each item exceeding $5,000 

Equipment Item Funds Requested($)* 

Total funds requested for all equipment listed in the attached file 0.00 

Additional Equipment: 

D. Travel

File Name: 

Total Equipment 0.00 

1. Domestic Travel Costs ( Incl. Canada, Mexico, and U.S. Possessions)

Funds Requested ($)* 

0.00 

0.00 2. Foreign Travel Costs

E. Participant/Trainee Support Costs

1. Tuition/Fees/Health Insurance

2. Stipends

3. Travel

4. Subsistence

5. Other:

O Number of Participants/Trainees 

RESEARCH & RELATED Budget {C-E} (Funds Requested) 

Tracking Number: GRANT11703742 

Total Travel Cost 

Total Participant Trainee Support Costs 

Page 1282 

0.00 

Funds Requested ($)* 

0.00 

0.00 

0.00 

0.00 

0.00 
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Contact PD/Pl: Lewin, Harris, A Pilot-Research-001 (446) 

RESEARCH & RELATED BUDGET- SECTIONS F-K, BUDGET PERIOD 2 

ORGANIZATIONAL DUNS*: 0471200840000 

Budget Type*: • Project O Subaward/Consortium 

Enter name of Organization: Regents of the University of California 

Start Date*: 05-01-2016 End Date*: 04-30-2017 Budget Period: 2 

F. Other Direct Costs Funds Requested($)* 

1. Materials and Supplies 0.00 

2. Publication Costs 0.00 

3. Consultant Services 0.00 

4. ADP/Computer Services 0.00 

5. Subawards/Consortium/Contractual Costs 0.00 

6. Equipment or Facility Rental/User Fees 0.00 

7. Alterations and Renovations 0.00 

8. Pilot Project Funds 300,000.00 

Total Other Direct Costs 300,000.00 

G. Direct Costs Funds Requested ($)* 

H. Indirect Costs

Indirect Cost Type 

1. MTDC Primate Center Rate

Cognizant Federal Agency 

(Agency Name, POC Name, and POC Phone Number) 

I. Total Direct and Indirect Costs

Total Direct Costs (A thru F) 300,000.00 

Indirect Cost Rate (%) Indirect Cost Base ($) Funds Requested ($)* 

22. 7 300,000.00 68,100.00 
----------< 

Total Indirect Costs 68,100.00 

DHHS, ERNEST WILLARD, (415) 437-7820 

Total Direct and Indirect Institutional Costs (G + H) 

Funds Requested ($)* 

368,100.00 

Funds Requested ($)"I 

0.00 

K. Budget Justification* File Name: PRP _BudgetJustifcation.pdf 

(Only attach one file.) 

RESEARCH & RELATED Budget {F-K} (Funds Requested) 

Tracking Number: GRANT11703742 
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Contact PD/Pl: Lewin, Harris, A Pilot-Research-001 (446) 0MB Number: 4040-0001 

Expiration Date: 06/30/20t 6 

RESEARCH & RELATED BUDGET - SECTION A & B, BUDGET PERIOD 3 

ORGANIZATIONAL DUNS*: 0471200840000 

Budget Type*: • Project O Subaward/Consortium 

Enter name of Organization: Regents of the University of California 

A. Senior/Key Person

Prefix First Name• Middle 

Name 

1. !Excluded by Requester 

Start Date*: 05-01-2017 

Last Name* Suffix Project Role* 

Associate 
Director for 
Research 

Total Funds Requested for all Senior Key Persons in the attached file 

Additional Senior Key Persons: File Name: 

End Date*: 04-30-2018 Budget Period: 3 

Total Senior/Key Person 0.00 

B. Other Personnel

Number of Project Role*

Personnel*

Calendar Months Academic Months Summer Months Requested Salary ($)* Fringe Benefits* Funds Requested ($)* 

Post Doctoral Associates 

Graduate Students 

.............................. u..�.��.�w��.�.�t.�.��.��.�0.��························· ...................................... ...................................... ...................................... .................................................. .............................................. ................................................. . 
Secretarial/Clerical 

0 Total Number Other Personnel 

RESEARCH & RELATED Budget {A-B} (Funds Requested) 

Tracking Number: GRANT117037 42 

Total Other Personnel 

Total Salary, Wages and Fringe Benefits (A+B) 
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Contact PD/Pl: Lewin, Harris, A Pilot-Research-001 (446) 

RESEARCH & RELATED BUDGET - SECTION C, D, & E, BUDGET PERIOD 3 

ORGANIZATIONAL DUNS*: 0471200840000 

Budget Type*: • Project O Subaward/Consortium 

Enter name of Organization: Regents of the University of California 

Start Date*: 05-01-2017 End Date*: 04-30-2018 Budget Period: 3 

C. Equipment Description

List items and dollar amount for each item exceeding $5,000 

Equipment Item Funds Requested($)* 

Total funds requested for all equipment listed in the attached file 0.00 

Additional Equipment: 

D. Travel

File Name: 

Total Equipment 0.00 

1. Domestic Travel Costs ( Incl. Canada, Mexico, and U.S. Possessions)

Funds Requested ($)* 

0.00 

0.00 2. Foreign Travel Costs

E. Participant/Trainee Support Costs

1. Tuition/Fees/Health Insurance

2. Stipends

3. Travel

4. Subsistence

5. Other:

O Number of Participants/Trainees 

RESEARCH & RELATED Budget {C-E} (Funds Requested) 

Tracking Number: GRANT11703742 

Total Travel Cost 

Total Participant Trainee Support Costs 
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0.00 

Funds Requested ($)* 

0.00 

0.00 

0.00 

0.00 

0.00 
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Contact PD/Pl: Lewin, Harris, A Pilot-Research-001 (446) 

RESEARCH & RELATED BUDGET- SECTIONS F-K, BUDGET PERIOD 3 

ORGANIZATIONAL DUNS*: 0471200840000 

Budget Type*: • Project O Subaward/Consortium 

Enter name of Organization: Regents of the University of California 

Start Date*: 05-01-2017 End Date*: 04-30-2018 Budget Period: 3 

F. Other Direct Costs Funds Requested($)* 

1. Materials and Supplies 0.00 

2. Publication Costs 0.00 

3. Consultant Services 0.00 

4. ADP/Computer Services 0.00 

5. Subawards/Consortium/Contractual Costs 0.00 

6. Equipment or Facility Rental/User Fees 0.00 

7. Alterations and Renovations 0.00 

8. Pilot Project Funds 300,000.00 

Total Other Direct Costs 300,000.00 

G. Direct Costs Funds Requested ($)* 

H. Indirect Costs

Indirect Cost Type 

1. MTDC Primate Center Rate

Cognizant Federal Agency 

(Agency Name, POC Name, and POC Phone Number) 

I. Total Direct and Indirect Costs

Total Direct Costs (A thru F) 300,000.00 

Indirect Cost Rate (%) Indirect Cost Base ($) Funds Requested ($)* 

22. 7 300,000.00 68,100.00 
----------< 

Total Indirect Costs 68,100.00 

DHHS, ERNEST WILLARD, (415) 437-7820 

Total Direct and Indirect Institutional Costs (G + H) 

Funds Requested ($)* 

368,100.00 

Funds Requested ($)"I 

0.00 

K. Budget Justification* File Name: PRP _BudgetJustifcation.pdf 

(Only attach one file.) 

RESEARCH & RELATED Budget {F-K} (Funds Requested) 

Tracking Number: GRANT11703742 
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Contact PD/Pl: Lewin, Harris, A Pilot-Research-001 (446) 

RESEARCH & RELATED BUDGET - SECTION A & B, BUDGET PERIOD 4 

ORGANIZATIONAL DUNS*: 0471200840000 

Budget Type*: • Project O Subaward/Consortium 

Enter name of Organization: Regents of the University of California 

A. Senior/Key Person

Prefix First Name•

Start Date*: 05-01-2018 End Date*: 04-30-2019 Budget Period: 4 

Middle Last Name* Suffix Project Role* Base Calendar Academic Summer Requested 

Name Salary ($) Months Months Months Salary ($)* 

Fringe 

Benefits ($)* 

0MB Number: 4040-0001 

Expiration Date: 06/30/20t 6 

Funds Requested ($)* 

.L t''"''': R
e

q
,

e

sw ......... .................. ................... Jm���,""�-=
s
.,.,,:

,...
u

s.,.,.

t

i�-1�-�

,--

---, Do 

O O O .... 0 =. .. ...... .. 0 
00 0 00 

Total Funds Requested for all Senior Key Persons in the attached file 

Additional Senior Key Persons: 

B. Other Personnel

Number of Project Role*

Personnel*

Post Doctoral Associates 

Graduate Students 

File Name: Total Senior/Key Person 0.00 

Calendar Months Academic Months Summer Months Requested Salary ($)* Fringe Benefits* Funds Requested ($)* 

.............................. u..�.��.�w��.�.�t.�.��.��.�0.��························· ...................................... ...................................... ...................................... .................................................. .............................................. ................................................. . 
Secretarial/Clerical 

0 Total Number Other Personnel 

RESEARCH & RELATED Budget {A-B} (Funds Re
q

uested) 

Tracking Number: GRANT117037 42 

Total Other Personnel 

Total Salary, Wages and Fringe Benefits (A+B) 
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Contact PD/Pl: Lewin, Harris, A Pilot-Research-001 (446) 

RESEARCH & RELATED BUDGET - SECTION C, D, & E, BUDGET PERIOD 4 

ORGANIZATIONAL DUNS*: 0471200840000 

Budget Type*: • Project O Subaward/Consortium 

Enter name of Organization: Regents of the University of California 

Start Date*: 05-01-2018 End Date*: 04-30-2019 Budget Period: 4 

C. Equipment Description

List items and dollar amount for each item exceeding $5,000 

Equipment Item Funds Requested($)* 

Total funds requested for all equipment listed in the attached file 0.00 

Additional Equipment: 

D. Travel

File Name: 

Total Equipment 0.00 

1. Domestic Travel Costs ( Incl. Canada, Mexico, and U.S. Possessions)

Funds Requested ($)* 

0.00 

0.00 2. Foreign Travel Costs

E. Participant/Trainee Support Costs

1. Tuition/Fees/Health Insurance

2. Stipends

3. Travel

4. Subsistence

5. Other:

O Number of Participants/Trainees 

RESEARCH & RELATED Budget {C-E} (Funds Requested) 

Tracking Number: GRANT11703742 

Total Travel Cost 

Total Participant Trainee Support Costs 
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0.00 

Funds Requested ($)* 

0.00 

0.00 

0.00 

0.00 

0.00 
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Contact PD/Pl: Lewin, Harris, A Pilot-Research-001 (446) 

RESEARCH & RELATED BUDGET- SECTIONS F-K, BUDGET PERIOD 4 

ORGANIZATIONAL DUNS*: 0471200840000 

Budget Type*: • Project O Subaward/Consortium 

Enter name of Organization: Regents of the University of California 

Start Date*: 05-01-2018 End Date*: 04-30-2019 Budget Period: 4 

F. Other Direct Costs Funds Requested($)* 

1. Materials and Supplies 0.00 

2. Publication Costs 0.00 

3. Consultant Services 0.00 

4. ADP/Computer Services 0.00 

5. Subawards/Consortium/Contractual Costs 0.00 

6. Equipment or Facility Rental/User Fees 0.00 

7. Alterations and Renovations 0.00 

8. Pilot Project Funds 300,000.00 

Total Other Direct Costs 300,000.00 

G. Direct Costs Funds Requested ($)* 

H. Indirect Costs

Indirect Cost Type 

1. MTDC Primate Center Rate

Cognizant Federal Agency 

(Agency Name, POC Name, and POC Phone Number) 

I. Total Direct and Indirect Costs

Total Direct Costs (A thru F) 300,000.00 

Indirect Cost Rate (%) Indirect Cost Base ($) Funds Requested ($)* 

22. 7 300,000.00 68,100.00 
----------< 

Total Indirect Costs 68,100.00 

DHHS, ERNEST WILLARD, (415) 437-7820 

Total Direct and Indirect Institutional Costs (G + H) 

Funds Requested ($)* 

368,100.00 

Funds Requested ($)"I 

0.00 

K. Budget Justification* File Name: PRP _BudgetJustifcation.pdf 

(Only attach one file.) 

RESEARCH & RELATED Budget {F-K} (Funds Requested) 

Tracking Number: GRANT11703742 
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Contact PD/Pl: Lewin, Harris, A Pilot-Research-001 (446) 0MB Number: 4040-0001 

Expiration Date: 06/30/20t 6 

RESEARCH & RELATED BUDGET - SECTION A & B, BUDGET PERIOD 5 

ORGANIZATIONAL DUNS*: 0471200840000 

Budget Type*: • Project O Subaward/Consortium 

Enter name of Organization: Regents of the University of California 

A. Senior/Key Person

Prefix First Name• Middle 

Name 

1. '
Excluded by Requester 

Start Date*: 05-01-2019 

Last Name* Suffix Project Role* 

Associate 
Director for 
Research 

Total Funds Requested for all Senior Key Persons in the attached file 

Additional Senior Key Persons: File Name: 

End Date*: 04-30-2020 Budget Period: 5 

Base Calendar Academic Summer Requested 

Salary ($) Months Months Months Salary ($)* 

Fringe 

Benefits ($)* 

Funds Requested ($)* 

"'�-=
..,.,��.,...tu

5
.,.,.ti�-�-�

.,...
1 ---,□o o o o .... 0 =. .. ...... .. 0 oo o oo

Total Senior/Key Person 0.00 

B. Other Personnel

Number of Project Role*

Personnel*

Calendar Months Academic Months Summer Months Requested Salary ($)* Fringe Benefits* Funds Requested ($)* 

Post Doctoral Associates 

Graduate Students 

.............................. u..�.��.�w��.�.�t.�.��.��.�0.��························· ...................................... ...................................... ...................................... .................................................. .............................................. ................................................. . 
Secretarial/Clerical 

0 Total Number Other Personnel 

RESEARCH & RELATED Budget {A-B} (Funds Requested) 

Tracking Number: GRANT117037 42 

Total Other Personnel 

Total Salary, Wages and Fringe Benefits (A+B) 
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Contact PD/Pl: Lewin, Harris, A Pilot-Research-001 (446) 

RESEARCH & RELATED BUDGET - SECTION C, D, & E, BUDGET PERIOD 5 

ORGANIZATIONAL DUNS*: 0471200840000 

Budget Type*: • Project O Subaward/Consortium 

Enter name of Organization: Regents of the University of California 

Start Date*: 05-01-2019 End Date*: 04-30-2020 Budget Period: 5 

C. Equipment Description

List items and dollar amount for each item exceeding $5,000 

Equipment Item Funds Requested($)* 

Total funds requested for all equipment listed in the attached file 0.00 

Additional Equipment: 

D. Travel

File Name: 

Total Equipment 0.00 

1. Domestic Travel Costs ( Incl. Canada, Mexico, and U.S. Possessions)

Funds Requested ($)* 

0.00 

0.00 2. Foreign Travel Costs

E. Participant/Trainee Support Costs

1. Tuition/Fees/Health Insurance

2. Stipends

3. Travel

4. Subsistence

5. Other:

O Number of Participants/Trainees 

RESEARCH & RELATED Budget {C-E} (Funds Requested) 

Tracking Number: GRANT11703742 

Total Travel Cost 

Total Participant Trainee Support Costs 
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0.00 

Funds Requested ($)* 

0.00 

0.00 

0.00 

0.00 

0.00 
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Contact PD/Pl: Lewin, Harris, A Pilot-Research-001 (446) 

RESEARCH & RELATED BUDGET- SECTIONS F-K, BUDGET PERIOD 5 

ORGANIZATIONAL DUNS*: 0471200840000 

Budget Type*: • Project O Subaward/Consortium 

Enter name of Organization: Regents of the University of California 

Start Date*: 05-01-2019 End Date*: 04-30-2020 Budget Period: 5 

F. Other Direct Costs Funds Requested($)* 

1. Materials and Supplies 0.00 

2. Publication Costs 0.00 

3. Consultant Services 0.00 

4. ADP/Computer Services 0.00 

5. Subawards/Consortium/Contractual Costs 0.00 

6. Equipment or Facility Rental/User Fees 0.00 

7. Alterations and Renovations 0.00 

8. Pilot Project Funds 300,000.00 

Total Other Direct Costs 300,000.00 

G. Direct Costs Funds Requested ($)* 

H. Indirect Costs

Indirect Cost Type 

1. MTDC Primate Center Rate

Cognizant Federal Agency 

(Agency Name, POC Name, and POC Phone Number) 

I. Total Direct and Indirect Costs

Total Direct Costs (A thru F) 300,000.00 

Indirect Cost Rate (%) Indirect Cost Base ($) Funds Requested ($)* 

22. 7 300,000.00 68,100.00 
----------< 

Total Indirect Costs 68,100.00 

DHHS, ERNEST WILLARD, (415) 437-7820 

Total Direct and Indirect Institutional Costs (G + H) 

Funds Requested ($)* 

368,100.00 

Funds Requested ($)"I 

0.00 

K. Budget Justification* File Name: PRP _BudgetJustifcation.pdf 

(Only attach one file.) 

RESEARCH & RELATED Budget {F-K} (Funds Requested) 

Tracking Number: GRANT11703742 
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Contact PD/Pl: Lewin, Harris, A Pilot-Research-001 (446) 

PILOT RESEARCH PROGRAM 

BUDGET JUSTIFICATION 

PERSONNEL 
All effort will be committed through the Director's Office; therefore effort listed in this component does not fully 
demonstrate the level of commitment to these activities. Funds are dedicated to support competitive pilot 
research projects. 

Percent(%) FTE devoted to CNPRC base 

functions b source 

Personnel Role 

Excluded by Requester Associate Director for Research % Effort 

Excluded by Excluded by . . 
Requester ' Associate Director for Research EFFORT months) Requester IS Professor in the 

epartment o natomy, Physiology, and Cell Biology, Sc ry Medicine, an ore Scientist in the 
Respiratory Diseases Research Unit. As the Associate Director for Research Excluded by is responsible to the 
Director for the Pilot Research Program. RequeSter

EQUIPMENT 

None 

TRAVEL 
None 

SUPPLIES 
$300,000 is requested to support pilot research projects annually. 

OTHER EXPENSES 
None 

SUBSEQUENT YEARS 
Funds for pilot research projects is $300,000 annually. 

FACILITIES AND ADMINISTRATIVE COSTS (INDIRECT COSTS) 
Indirect Costs are budgeted in accordance with the UC Davis rate agreement dated August 19, 2013 at 22.7%, 
which is the negotiated rate for the CNPRC Base Grant. Per the UC Davis' rate agreement, this indirect cost 
rate is applied on a Modified Total Direct Cost basis, which includes all salaries and wages, fringe benefits, 
materials and supplies, services, travel, and the first $25,000 of each subgrant and subcontract. Excluded from 
the modified total direct costs are equipment; capital expenditures; charges for tuition remission; rental costs; 
scholarships and fellowships; as well as the portion of each subgrant and subcontract in excess of $25,000. 

Budget Justification Page 1293 
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RESEARCH & RELATED BUDGET - Cumulative Budget 

Section A, Senior/Key Person 

Section B, Other Personnel 

Total Number Other Personnel 

Total Salary, Wages and Fringe 
Benefits (A+B) 

Section C, Equipment 

Section D, Travel 

1. Domestic

2. Foreign

Section E, Participant/Trainee Support 
Costs 

1. Tuition/Fees/Health Insurance

2. Stipends

3. Travel

4. Subsistence

5. Other

6. Number of Participants/Trainees

Section F, Other Direct Costs 

1. Materials and Supplies

2. Publication Costs

3. Consultant Services

4. ADP/Computer Services

5. Subawards/Consortium/Contractual
Costs

6. Equipment or Facility Rental/User
Fees

7. Alterations and Renovations

8. Other 1

9. Other 2

10. Other 3

Section G, Direct Costs 
(A thru F) 

Section H, Indirect Costs 

Section I, Total Direct and Indirect 
Costs (G + H) 

Section J, Fee 

Tracking Number: GRANT11703742 

Totals($) 

0 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

1,500,000.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

1,500,000.00 

1,500,000.00 

340,500.00 

1,840,500.00 

0.00 
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PHS 398 Cover Page Supplement 

1. Project Director / Principal Investigator (PD/Pl)

Prefix: 

First Name*: Harris 

Middle Name: A 

Last Name*: Lewin 

Suffix: 

2. Human Subjects

Clinical Trial? 

Agency-Defined Phase Ill Clinical Trial?* 

3. Permission Statement*

e No 

Q No 

O Yes 

O Yes 

0MB Number: 0925-0001 

If this application does not result in an award, is the Government permitted to disclose the title of your proposed project, and the name, 
address, telephone number and e-mail address of the official signing for the applicant organization, to organizations that may be 
interested in contacting you for further information (e.g., possible collaborations, investment)? 

O Yes e No 

4. Program Income*

Is program income anticipated during the periods for which the grant support is requested? Q Yes • No

If you checked "yes" above (indicating that program income is anticipated), then use the format below to reflect the amount and source(s). 
Otherwise, leave this section blank. 

Budget Period* Anticipated Amount ($)* 

Tracking Number: GRANT117037 42 

Source(s)* 
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PHS 398 Cover Page Supplement 

5. Human Embryonic Stem Cells

Does the proposed project involve human embryonic stem cells?* • No Q Yes 

If the proposed project involves human embryonic stem cells, list below the registration number of the specific cell line(s) from the following 
list: http://grants.nih.gov/stem_cells/registry/current.htm. Or, if a specific stem cell line cannot be referenced at this time, please check the box 
indicating that one from the registry will be used: 

Cell Line(s): □ Specific stem cell line cannot be referenced at this time. One from the registry will be used.

6. Inventions and Patents (For renewal applications only)

Inventions and Patents*: O Yes e No 

If the answer is "Yes" then please answer the following: 

Previously Reported*: O Yes Q No 

7. Change of Investigator/ Change of Institution Questions

□ Change of principal investigator / program director

Name of former principal investigator / program director: 

Prefix: 

First Name*: 

Middle Name: 

Last Name*: 

Suffix: 

□ Change of Grantee Institution

Name of former institution*: 

Tracking Number: GRANT117037 42 
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PHS 398 Research Plan 

Please attach applicable sections of the research plan, below. 0MB Number: 0925-0001 

1. Introduction to Application
(for RESUBMISSION or REVISION only) 

2. Specific Aims

3. Research Strategy*

4. Progress Report Publication List

Human Subjects Sections 

5_ Protection of Human Subjects 

6. Inclusion of Women and Minorities

7. Inclusion of Children

I---

Other Research Plan Sections 

8. Vertebrate Animals

9. Select Agent Research

1Q_ Multiple PD/Pl Leadership Plan 

11. Consortium/Contractual Arrangements

12. Letters of Support

13. Resource Sharing Plan(s)

I---

Appendix (if applicable) 

14. Appendix

Tracking Number: GRANT117037 42 

PRP _SpecificAims.pdf 

PRP _ResearchStrategy.pdf 

PRP _ VertebrateAnimals_pdf 

Pilot_Letters.pdf 

PRP _ResourceSharing_plan_pdf 

PRP _Appendix.pdf 
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PILOT RESEARCH PROGRAM 

SPECIFIC AIMS 

The overall intent of the California National Primate Research Center (CNPRC) Pilot Research Program is to 
provide integrated scientific, educational, administrative, and financial support for pilot projects that support the 
CNPRC mission. The CNPRC facilitates robust new research concepts and teams through partnerships with 
CNPRC Core Scientists that have a range of scientific expertise and participate in Service Cores that support 
studies with nonhuman primates. The CNPRC Pilot Research Program provides a mechanism for investigators 
new to nonhuman primate research to obtain research experiences with nonhuman primates, and to gather the 
necessary preliminary data to submit competitive NIH grant applications. In the next funding period, the 
CNPRC proposes a new approach that is based on the highly successful UC Davis Clinical and Translational 
Science Center (CTSC) Pilot Translational and Clinical Studies Program that was developed and thoroughly 
tested over 9 years of NIH funding, and has shown a high rate of return on investment. Central features of the 
program include leveraging funds, promoting mentoring and training, and the inclusion of an efficient reporting 
structure that captures outcomes. In an effort to closely monitor the success of the pilot projects, quarterly 
progress reports and a final report are requested which are highly effective in providing information on 
progress in relation to the original goals, need for additional resources, and development of new tools. This 
approach also ensures the appropriate documentation of presentations and publications, and new extramural 
grants submitted and funded. Basic concepts in this evolved structure will include a requirement for 
submissions to include trainees and to ensure exposure of these trainees to nonhuman primate research; 
active solicitation of partnerships and leveraging of funds from other UC Davis pilot programs; and linking 
program announcements to other translational outreach opportunities. The overriding objective is to enable 
cutting edge translational pilot research studies that result in high impact publications and competitive NIH 
grant submissions. Thus, the Specific Aims for the Pilot Research Program are as follows: 

Specific Aim 1. Promote partnerships and team science through a pilot program mechanism that 
supports innovative state-of-the-art translational research with nonhuman primates. 
Plan. The CNPRC Pilot Research Program will encourage innovation by providing essential infrastructure 
through key outreach efforts that cast a wide net and ensure applicants have access to the necessary 
expertise, resources, tools, and services for translational nonhuman primate research. Pilot project calls will be 
utilized to advance research in key thematic areas with a team approach. An annual pilot project retreat for 
funded investigators and trainees will provide further exposure to cutting edge research and collaborative 
opportunities. 

Specific Aim 2. Mentor and train the next generation of investigators to ensure a pipeline of 
knowledgeable researchers with expertise in the use of nonhuman primate models for the study of 
human health and disease. 
Plan. The program focuses on investigators new to nonhuman primate research at all career stages. The 
inclusion of trainees in pilot project submissions further builds a competent workforce and pipeline of 
investigators that will conduct nonhuman primate research at the highest quality level, taking full advantage of 
the wealth of mentoring and training opportunities provided through the CNPRC. 

Specific Aim 3. Facilitate and enable cutting edge, translational pilot research studies to ensure high 
impact publications and successful NIH funding. 
Plan. The CNPRC will promote research facilitation and remain flexible and forward thinking in resource 
development to support and enable new teams with clear paths to innovation. Through collaboration with 
existing university-wide resources for grant development, pilot project awardees will be encouraged to translate 
their findings into expanded NIH grant applications in an expeditious mentored fashion, and with the assistance 
of Core Scientists. 
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PILOT RESEARCH PROGRAM 

RESEARCH STRATEGY 

INTRODUCTION 

The primary goal of the Pilot Research Program is to provide a resource mechanism for investigators to obtain 
preliminary data to enhance opportunities for NIH funding using nonhuman primate models of human health 
and disease. Each National Primate Research Center (NPRC) is required to have a Pilot Research Program 
that solicits proposals from outside investigators and funds collaborative projects with NPRC Core 
Scientists. During the current funding period, the CNPRC administered two Pilot Research Programs; the P51-
supported Pilot Research Program and an ARRA-supported Postdoctoral Pilot Research Program that was a 
supplement to the P51 base grant. The rationale for the ARRA Postdoctoral Pilot Research Program was to 
provide an opportunity for highly qualified postdoctoral fellows to conduct independent research projects 
utilizing nonhuman primates under the mentorship of a CNPRC Core Scientist, with the goal of facilitating the 
development of new investigators that will utilize NPRC resources. 

In the next funding period, the Figure 1. Organizational Chart: Pilot Research Program 
CNPRC proposes a new 
approach that is based on the 
highly successful UC Davis 
Clinical and Translational Science 
Center (CTSC) Pilot Translational 
and Clinical Studies Program, 
which was successfully adapted 
in the NIH West Coast 
Metabolomics Center Outreach 
and Promotion Core (Figure 1 ). 

Clinical and 

Translational 

Science Center 

Harris Lewin, Pl 
Vice Chancellor for Research
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nterim Director Requester 
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by Associate Director tor Research 
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The sources of support for the last year of the current funding period (May 1, 2014 to April 30, 2015) and the 
first year of the proposed funding period (May 1, 2015 to April 30, 2016) per the FOA are shown in Table 1. 

T bl 1 S a e uppo or e 10 esearc rt f th P"I t R hP rogram 
May 1, 2014 to April 30, 2015 May 1, 2015 to April 30, 2016 

P51 Base Grant $275,000 $300,000 
Program Income from P51 $0 $0 
Other Sources $0 $0 

TOTAL $275,000 $300,000 

reviewers' comments 

reviewers' comments 
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SIGNIFICANCE 
Progress and Major Accomplishments: Contributions to the CNPRC Mission 

P51 Base Grant Pilot Projects. The goal of the CNPRC Pilot Research Program is to enable investigators to 
obtain preliminary data that will greatly enhance the likelihood of receiving extramural funding for proposals 
that incorporate nonhuman primate models of human disease. During the current funding period, there was an 
increased emphasis on translational studies aimed at directly solving problems related to human health. 
Selected projects and investigators are typically junior and with no or little prior experiences with nonhuman 
primate research. The Pilot Research Program is a critical mechanism by which the CNPRC engages new 
investigators. In accordance with the National Primate Research Centers Program Guidelines (7th Edition), the 
following minimum criteria must be met in order to apply for CNPRC pilot funds: 
• Applications can only be submitted by individuals with Principal Investigator (Pl) status from any federally

recognized institution.
• The project must be planned, conducted, and carried out under the supervision of at least one CNPRC

Core Scientist who serves as a collaborator, and takes responsibility for overall management, coordination,
and progress reports for the project.

• All activities related to the use of nonhuman primates must be conducted on-site at the CNPRC.
• Funds may not be used to provide interim support for established projects, for any projects that qualify for

support from other sources, or to extend previously established nonhuman primate research.
• Conditions of funding include the submission of a progress report for inclusion in the CNPRC Annual

Report, and reporting of grants and publications that develop from the pilot award on an as-requested
basis. The CNPRC P51 base grant (#OD011107) must be acknowledged in any oral or written
presentations of data obtained through this program.

An annual Request for Proposals is typically circulated by electronic mail in February of each year (considering 
each base grant funding year begins May 1 ), which requests a one-page Letter of Intent. The Request for 
Proposals is also posted on the CNPRC web page, and is disseminated to the following: 
• CNPRC Core and Affiliate Scientists
• Responsible administrators for the UC Davis CTSC and Comprehensive Cancer Center for circulation

through their respective listervs
• UC Davis Office of the Vice Chancellor for Research for broad distribution to the UC Davis research

community and Vice Chancellors for Research at other UC campuses
• Deans of the UC Davis Schools of Medicine and Veterinary Medicine and the Colleges of Agriculture and

Environmental Sciences, Biological Sciences, Engineering, and Letters and Sciences
• Deans of the Medical Schools of the other UC campuses
• Other NPRCs

The Call contains a description of the program, information on eligibility and funds availability, application 
procedures, review criteria, and relevant contact information for Unit Leaders, and for the Director and 
Associate Director for Research (see below). A link to the CNPRC web page is also included for more 
information about the CNPRC program. The Letters of Intent are requested to contain a short summary (no 
more than 1 page) with the title, aims, and goals of the project, as well as the inclusion of the names of 
collaborating investigators including the relevant Core Scientist(s). Following receipt, Letters of Intent are 
distributed to all members of the CNPRC Research Advisory Committee. Each Letter is typically ranked into 
one of three categories: high, moderate, or low enthusiasm. At the subsequent Research Advisory Committee 
meeting, there is discussion of each Letter, and a consensus is reached about which Letters merit requesting 
full proposals. The Pl of each Letter of Intent is contacted with a request for a full proposal by a specific 
deadline date (about 1 month). 

When a full proposal is requested, the following information is required within the standardized forms provided: 
• A cover page with detailed information
• A five page application that addressed the following topics:

o Specific Aims and Hypotheses
o Background and Significance
o Experimental Plan
o Anticipated Results
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o Potential Problems/Alternate Approaches
o Source of Potential Future Funding
o Relevance to Biomedical Research and Rationale for Nonhuman Primate Use

• A budget and budget justification (not to exceed two pages)
• Biographical Sketches (NIH format) for all personnel

Once the proposals have been submitted to the CNPRC, the Associate Director for Research insures the 
completeness of applications and requests the necessary information that might be missing. Once complete, 
the proposals are distributed to all members of the review committee appointed by the Director and consisting 
of at least three non-Core Scientists with expertise in the various disciplines represented by the applications. In 
the 2013 and 2014 solicitations, three different reviewers evaluated each proposal. The reviewers provide each 
application with an overall score, based upon the NIH scoring system, and include comments in the following 
areas: 
• Overall Enthusiasm
• Scientific Merit (Significance, Approach, Innovation)
• Compatibility with the CNPRC Mission
• Likelihood of Subsequent Funding
• Justification for the Use of Nonhuman Primates
• Budget
• Feasibility for Conduct at the CNPRC

Final funding decisions are made by the Director in consultation with the Research Advisory Committee based 
upon the reviewer's critiques and availability of funds. All investigators who submit proposals are provided with 
a written critique. The Associate Director of Research and the Director's Office maintain the written critiques 
and scores. Proposals are awarded for a one-year period. In cases where a Pl has not completed the project 
within that period, a one-year no-cost extension may be granted by the Research Advisory Committee 
provided that the Pl describes adequate progress made to date. The progress report is discussed at the 
Research Advisory Committee meeting, and a decision made on whether to approve the extension. During the 
current funding period, the requests for a one-year no cost extension were approved. 

Outcomes. During the current funding period a total of 77 Letters of Intent were received, 37 full proposals 
were solicited based upon selected Letters of Intent, and 14 proposals were funded (Tables 2 and 3). Funds 
awarded during the current funding period totaled $183,089. The funds available were lower then anticipated 
and resulted from NIH mandated sequestration and cuts across all program areas of the P51 base grant. 

a e 1 ot ,pp IcatIons an T bl 2 P51 p·1 A I" ota un s d T IF d All ocate ay to ,pn 
' 

d (M 1 2010 A ·1 30 2014) 
Grant Year Letters of Intent Applications Solicited Applications Funded Total Funds Allocated ($) 

2010 - 2011 13 9 4 41,799 

2011 -2012 7 6 2 45,423 

2012 -2013 14 4 2 35,743 

2013-2014 25 10 3 60,124 

$183,089 

Budget requests for pilot awards were typically in the range of $20,000 per project. Pilot project recipients were 
also provided up to 3 animals at no additional cost in 2010-2012 (additional $18,000 in waived animal 
purchase costs or use fees per project), and up to 6 animals in 2012-2014 ($18,000 to $36,000 in waived 
animal purchase costs or use fees per project), thus the pilot funds were specifically for all other animal-related 
activities (purchase of additional animals, per diem, Core use, and modest supplies). The provision of animals 
at no cost by the CNPRC added significant value to each funded pilot award. For example, in 2013, the added 
value provided through either animal use fees (non-terminal studies) or animal purchase costs for the three 
funded pilot projects totaled over $80,000. 
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T bl 3 P51 F d d P"I t P . t (M 1 2010 t A "130 2014) a e un e 10 ro1ec s av ' 
0 ,pn ' 

Grant Year lnvestiQator Institution Funds ($) Project Title Core Scientist(s) I 
2010 -2011 Excluded by Requester Private Source 20,923 Immune Modulation of the Excluded by Requester 

Fetus by Intra-amniotic IL-1 

21,799 Development of Live 
Attenuated Vaccines against 
Chlamydia! Genital Tract 
Disease 

UC Davis 18,812 Conversion of Regulatory T-
cells in the Gut During Acute 
SIV infection 

2011 -2012 UC Davis 19,789 A Nonhuman Primate Model 
for Autism Spectrum 
Disorder Treatment 
Discovery 

UC San 25,635 Developing a Primate Model 
Diego to Investigate How Airborne 

lmmunostimulants Regulate 
Development of 
Aeroallergen 
Hypersensitivity in Young 
Children 

2012-2013 
Private 14,872 Adena-Associated Viral 
Source 

Vector Mediated Gene 
Silencing in Nonhuman 
Primate Midbrain 

20,821 The Role of Oxytocin 
Biology in Primate Social 
Impairments 

2013-2014 University 22,557 Role of Oxytocin Signaling in 
of the Amelioration of Diet-
Washington Induced Obesity in 

Nonhuman Primates 
UC Merced 20,000 Determination of Age-

Related Effects on 
Mesenchymal Stem/Stromal 
Cell Function on 
Hematopoietic Stem Cell 
Engraftment and B Cell 
Regeneration in the Rhesus 
Monkey 

UC San 17,565 Lung Regeneration 
Francisco Following Partial 

Pneumonectomy in 
Macaques 

A positive outcome of the Pilot Research Program is that it often leads to new project requests from additional 
investigators at the institution fro ;..!!.'..!h
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from Private Source
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d for an NIH R01 grant with a CNPRC subcontract, but 

Pilot proposals for the last year of the current funding period have been solicited, reviewed, and selected 
(Table 4). Eighteen Letters of Intent were received of which 8 were solicited for full applications, and 4 selected 
for funding to be conducted during the May 1, 2014 to April 30, 2015 base grant year (Year 53). 
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T bl 4 P51 R a e ecen 1y e ec e 10 ro1ec s or con uc urmg e - ase gran yea ti S I t d p·1 t P . t (t d t d . th 2014 2015 b t r) 
I lnv�sfin,.tnr Institution Project Title I Core Scientist 

Excluded by Requester Private Source A Rhesus Macaque lmmunogenicity Model Excluded by Requester

to Investigate the Effect of Binding of 
Complement Factor H on Meningococcal 
Factor H Binding Protein Vaccines 

UC Davis Identification of Neural Precursor Cells in the 
Fetal Macaque Brain 

Private Source Potential New Model for Childhood 
Gastroenteritis 

UC Davis The Fate of Inhaled Statins in the Lung and 
Systemic Circulation 

P51 Base Grant ARRA Supplement: Postdoctoral Pilot Projects. The transition from being a scientist "in 
training" to an independent investigator is typically a difficult one. In 2009, the CNPRC received an ARRA
supplement to the P51 base grant that provided four postdoctoral scholars two years of funding each to 
conduct an independent nonhuman primate research project under the mentorship of an established 
nonhuman primate investigator. The purpose of the supplement was to add depth to the existing Pilot 
Research Program by targeting postdoctoral researchers who would normally not be eligible for the P51-
supported Pilot Research Program, with the intent of developing the next generation of nonhuman primate 
biomedical researchers. While applicants independently developed funded projects, a CNPRC Core Scientist 
also provided support for the project, and facilitated its completion. In order to target Postdoctoral Scholars, the 
application criteria were similar to the P51 mechanism with some critical differences. First, in order to target 
Postdoctoral Scholars, the application criteria required the following: 
• Must have received terminal degree (PhD, DVM, MD) at the time of submission.
• Must have completed terminal degree within five years at the time of submission.
• Not previously designated as Pl on an NIH grant or federally supported research project or component

(except for a dissertation research grant), or have received similar support from another federal or state
agency, e.g., the National Science Foundation. Previous receipt of a National Research Service Award as
a trainee was permissible.

• A letter from the current mentor indicating support of the applicant's research plan.
• Documentation that current position was in a job classification that does not normally permit Pl status at the

applicant's institution.
• Commitment of at least 30% effort to the pilot project.
• Core Scientist sponsorship for the applicant research plan.

This supplement provided up to $75,000 for each project, in addition to three animals at no cost. Two projects 
were supported in Year 1 and two projects were supported in Year 2. The Calls requesting Letters of Intent 
were posted on the CNPRC web page and disseminated via electronic mail comparable to the P51 Pilot 
Program. The Call contained a description of the program, information on eligibility and funds available, 
application procedures, review criteria, and relevant contact information as noted above. A link to the CNPRC 
web page was also included for more information about the program. The Letters of Intent were due in 
December of each year, and required a short summary (no more than 1 page) with the title, aims, and goals of 
the project, as well as the names of collaborating investigators (including the relevant Core Scientist). 
Following receipt, Letters of Intent were distributed to all members of the CNPRC Research Advisory 
Committee, including one non-Core Scientist member. Each Letter was ranked into one of three categories: 
high, moderate, or low enthusiasm. At a subsequent meeting, there was discussion of each Letter, and a 
consensus was reached about which Letters merited full proposals. The Letter of Intent applicants were 
contacted as noted and requested to submit a full proposal with the same criteria as noted above with the 
exception of inclusion of a letter of support from the current postdoctoral mentor and a description of the role of 
the CNPRC Core Scientist. Review criteria were similar to the criteria noted above, and final funding decisions 
were made by the Director in consultation with the Research Advisory Committee and based upon the reviewer 
critiques. All postdoctoral scholars who submitted full proposals were provided with a written critique. 

Outcomes. The ARRA supported Postdoctoral Awards generated a total of 11 grant applications (Table 5). 
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T bl 5 ARRA P td t I p·I t A r f a e OS oc ora 10 1pp Ica ions 
Grant Year Letters of Intent Applications Solicited 
2009-2010 7 5 

2010 - 2011 6 6 

Applications Funded Total Funds Allocated 
2 $150,000 

2 $150,000 

Of these, 4 submissions from applicants external to the CNPRC were funded (Table 6). Research funded by 
the Postdoctoral Pilot Program resulted in 1 O publications, several new funding mechanisms (fellowships, 
contracts, NIH grants). Three of the recipients were successful in obtaining research appointments at UC 
Davis. 

a e un e ost T bl 6 ARRA F d d P d octora I Ot ro1ects I p·I P . 
Grant Year I Investigator Institution Core Scientist Project Title Current Position 
2009 - 2011 Excluded by Lovelace Excluded by The Contribution of Age Postdoctoral Fellow, 

Requester Respiratory Requester and Environment on UC Davis 
Research Establishment of 
Institute and Mucosal Immunity to 
UC Davis Infectious Agents 

Private Source Epigenetic Risk Assistant Project 
Following Early Life Scientist, UC Davis 
Stress in Infant Rhesus 
Macaques 

2010 - 2012 UC Davis Neural Correlates of Assistant Project 
Social Buffering in Scientist, UC Davis 
Juvenile Rhesus 
Macaques: Friends 
versus Familiar 
Companions 

UC Davis Assessment of a Non- Assistant Professional 
human Primate Model Research Scientist, 
of Human Mammary UC Davis 
RNA durinq Lactation 

INNOVATION 

The Pilot program represents opportunities to identify the most innovative projects using nonhuman primates 
and also to identify and encourage the next generation of investigators focused on such models. While 
progress has been made in funding high quality projects, including a novel postdoctoral program funded by a 
P51 ARRA base grant supplement, the CNPRC now looks to the future and innovative ways to further expand 
this important CNPRC program. In order to parallel the CNPRC trajectory anticipated during the next funding 
period, the CNPRC aims to model a highly successful pilot program where there has been a high return on 
investment, strengths in outreach, and opportunities for leveraging: the UC Davis CTSC Pilot Translational and 
Clinical Studies Program, which was integrated as a model in the Promotion and Outreach Core of the NIH
funded West Coast Metabolomics Center. As such, it has been very well received by the NIH. 

The CTSC Pilot Translational and Clinical Studies Program serves as a critical tool fostering multidisciplinary 
translational research. Basic principles include a requirement to form new multidisciplinary teams, inclusion of 
trainees and exposure of these trainees to the CTSC education program; active solicitation of partnerships with 
other UC Davis pilot project programs; and linking CTSC pilot program announcements to translational 
workshops and symposia. All funded investigators and the title of their projects are posted on the CTSC 
website to highlight their success and innovation. In an effort to closely monitor their outcomes and identify 
areas where additional resources may be needed, formal quarterly progress reports are required, as well as a 
final report and annual updates which ensures publications, patents, presentations, and grants submitted and 
awarded are identified. As highlighted in the CTSC competitive renewal in 2011, the program supported 62 
pilot projects spanning a wealth of translational topics resulting in 66 publications, 106 abstracts for 
presentation, inclusion of 94 trainees (undergraduate and graduate students, postdoctoral and clinical fellows), 
and extramural funding of approximately $23 million leveraging an approximate $414,000 CTSC investment. 
This pathway to success was adapted in the NIH grant application to establish the West Coast Metabolomics 
Center (1 of 3 in the first round and only 6 funded in the U.S.) and specifically the Promotion and Outreach 
Core. Similar to the CTSC, and with a focus on translational metabolomics research and services, a pilot 
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project funding mechanism linked to trainees and educational experiences with the goal of growing a cadre of 
investigators with expertise in the metabolomics field. A high level of success has been captured in this 
program, which has been acknowledged at the NIH level. Thus, the goal is to capitalize on and adapt this 
successful format in the next funding period. 

APPROACH 
Plans for the Next Funding Period 
For the next funding period, key elements include: 
• Serve as a catalyst for forging novel inter- and multidisciplinary research projects to rapidly advance

knowledge and techniques with nonhuman primates pertinent to human health.
• Amplify services supporting nonhuman primate translational research and education to enhance impact

and optimize utilization.
• Promote interest among trainees, junior faculty, and established investigators in utilizing nonhuman

primates to conduct collaborative translational research focused on human health and disease.

Specific Aim 1. Promote partnerships and team science through a pilot program mechanism that 
supports innovative state-of-the-art translational research with nonhuman primates. 
The CNPRC Pilot Research Program will encourage innovation by providing essential infrastructure through 
key outreach efforts that cast a wide net and ensure applicants have access to the necessary expertise, 
resources, tools, and services for translational nonhuman primate research. Pilot project calls will be utilized to 
advance research in key thematic areas such as lifespan health, the use of novel imaging tools and 
technologies, neurodevelopmental disorders, and related initiatives that advance the program and link with key 
NIH strategic priorities. Applicants will be required to emphasize specific plans for extramural submissions 
including timelines. Trainee participation will be required in all funded projects in an effort to foster a culture of 
team science and to encourage career choices for the next generation of scientists using nonhuman primate 
models. A mentoring plan for the trainee and the role of the trainee in the project will also be a requirement for 
submission. 

Projects that involve translational research will be emphasized and increased effort will be made to establish 
joint pilot programs with other entities at UC Davis, such as the CTSC, MIND Institute, Metabolomics Center, 
Center for Molecular and Genomic Imaging, and Comprehensive Cancer Center. The intramural RISE 
(Research Investments in Science and Engineering) proposals funded by the Vice Chancellor for Research are 
examples of models for such campus-wide efforts as described in other components of this application (see 
Overview). Partnering with other pilot programs will provide mutual benefits. It will enrich the CNPRC by 
bringing in a wealth of research opportunities and potential partners, and it will benefit other programs by 
bringing in expertise in nonhuman primate models, setting the stage for durable collaborations. 

The goal will be to identify promising projects that will advance the field, and recruit, mentor, and retain a broad 
and diverse applicant pool of investigators new to nonhuman primate research. The Pilot Research Program 
will support projects that will be reviewed, ranked, and selected by an external review committee with relevant 
expertise based on the applications submitted. CNPRC National Scientific Advisory Board (NSAB) members 
will also be included to ensure that key initiatives and areas of growth are considered. The Pilot Review 
Committee will review and rank all. Members will recuse themselves for any projects where there may be a 
perceived conflict of interest. Each application will be assigned to three reviewers and scored using the NIH 
format, with a template for the review (Table 7) using an established format with defined criteria. All submitted 
projects will be circulated to the Committee allowing each member the opportunity to comment on any project, 
and to aid in identifying those that are highly meritorious. 

As described in the Progress and Major Accomplishments, the current funding period utilized a mechanism by 
which a limited number of colony animals were provided to pilot grant recipients at no cost along with a small 
budget for per diem, animal care, Service Core use, and supplies. While this approach has been successful 
with regards to providing the basis for new grant applications, moving forward the CNPRC is currently 
incorporating animal purchase/use fee costs as a component of the funds that support the pilot research 
project. Budgeted costs thus increase per project, and take into account animal purchase costs and use fees 
(which vary with age). The primary intent for this change is optimizing and clarifying the true costs that are 

Research Strategy Page 1305 
Obtained by Rise for Animals. 

Uploaded to Animal Research Laboratory Overview (ARLO) on 09/19/2020



Contact PD/Pl: Lewin, Harris, A Pilot-Research-001 (446) 

provided when a pilot project is awarded and to carefully determine through the reporting mechanism how the 
funds are being leveraged to new grant awards. 

T bl 7 E a e xamp es o ev1ew orma or 10 roJec u m1ss1ons f R 
. 
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. 
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Evaluation Criteria Subject Content 

Does the Pl clearly explain • Does the research proposed address an important bottleneck or roadblock in a
the significance of the unique way?
proposal? • Is the research proposed original and innovative?

• Are the goals, objectives, and significance stated clearly and are they reasonable
given the funds requested and the timeline?

• Have potential barriers/technical difficulties been identified and alternatives
presented?

• Plan hiqh risk but potentially hi_qh impact?

Have the goals for the project • Is the potential impact of the research stated and justified?
been addressed, are there • Do the investigators have the expertise to carry out the project?
new collaborations and the 

• Has at least one Core Scientist been identified and the role explicitly stated?
inclusion of trainee(s) with 

• Are trainees included and have the role of the trainee(s) been well defined with a
roles clearly defined, and are mentoring plan?
new approaches described? 

• Has the P. I. clearly indicated how this proposal will potentially overcome a critical
research problem?

Does the proposal clearly • Have realistic extramural opportunities for funding been identified and will pilot
state the need for the pilot support provide the necessary preliminary data?
award and plans to submit an 

• Will support of the research provide data that will be competitive for funding at the
extramural grant proposal? NIH?

• Does the investigator have a track record that indicates prior extramural support and
publications? If a junior investigator, does the investigator have the background to
ensure success? If a senior investiaator, is a new concept orooosed?

Is the budget reasonable and • Has the investigator clearly detailed the funds requested for the study?
well justified? 

The following requirements for all funded projects will be addressed in the award letter: 
• Quarterly request for an update on research progress, a final report, and an annual report for 3 years.
• Abstracts and names of investigators supported posted on the CNPRC website.
• Awardees must cite the funding source in all presentations and publications.

Specific Aim 2. Mentor and train the next generation of investigators to ensure a pipeline of 
knowledgeable researchers with expertise in the use of nonhuman primate models for the study of 

human health and disease. 
The program focuses on investigators new to nonhuman primate research at all career stages. The inclusion of 
trainees in pilot project submissions further builds a competent workforce and pipeline of investigators that will 
conduct nonhuman primate research at the highest quality level, taking full advantage of the wealth of 
mentoring and training opportunities provided through the CNPRC. A team of Core and Affiliate Scientists will 
be identified for each Pilot Project recipient, based on the research focus. The team will provide a constructive 
mentoring environment for the recipient through direct interactions including comments for manuscripts and 
pre-submission reviews of grant submissions. An annual pilot project retreat for funded investigators and 
trainees will provide further exposure to cutting edge research and collaborative opportunities. 

Specific Aim 3. Facilitate and enable cutting edge, translational pilot research studies to ensure high 
impact publications and successful NIH funding. 
The CNPRC will promote research facilitation and remain flexible and forward thinking in resource 
development to support and enable new teams with clear paths to innovation. Through collaboration with 
existing university-wide resources for grant development, pilot project awardees will be encouraged to translate 
their findings into expanded NIH grant applications in an expeditious and mentored fashion, and with the 
assistance of Core Scientists. 
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PILOT RESEARCH PROGRAM 

VERTEBRATE ANIMALS 

The California National Primate Research Center (CNPRC) vivarium is a component of the UC Davis 
Association for Assessment and Accreditation of Laboratory Animal Care International (AAALAC)-

_ ___. __ r __ o......_ra
-.
m. UC Davis animal facilities are routinely inspected by the UC Davis Attending Veterinarian ��1i�:

t
��Y

Excluded by nd the IACUC. 
Requester 

1. Proposed Use of Animals. The CNPRC maintains approximately 5,000 animals for investigators locally,
regionally, and nationally. The rhesus production colony provides research subjects (males and females)
that span the entire lifespan ranging from newborns to juveniles, prime reproductive age adults, to geriatric
stages of life. Approximately 1,700 of the 5,000 rhesus monkeys at the CNPRC are housed indoors. SPF
Level 1 rhesus monkeys are free of Cercopithecine herpesvirus-1 (Herpes B-virus}, SRV, SIV, and STLV.
The SPF Level 1 colony of ~1,500 animals range in age from newborns to mature adults. These animals
are housed in designated field corrals, corn cribs, and indoor animal rooms. SPF Level 2 includes pure
Indian origin rhesus that are free of seven persistent viruses including the four Level 1 viruses plus simian
foamy virus, rhesus rhadinovirus, and rhesus cytomegalovirus. A small colony of titi monkeys (~86) are
socially housed generally in family groups.

CNPRC policies provide maximum occupational health and safety including mandatory guidelines for
safely working with nonhuman primates and their fluids, cells, and tissues. Included are the following
requirements when entering animal areas: uniforms, scrubs, or buttoned laboratory coats; designated work
shoes or shoe covers; a facemask; full coverage eye goggles or face shields; and gloves. All work
conducted in the laboratories is under the required BSL2+ conditions and according to the CNPRC training
documents and standard operating procedures (SOPs) for the colony and experimental procedures. All
work conducted in the laboratories are under the required BSL2+ conditions and according to the CNPRC
employee handbook, standard operating procedures (SOPs) for the colony and for defined procedures and
in the Pl Biological Use Authorization (BUA), and related facility and laboratory training documents required
for employment.

2. Justification of Animal Use, Species Choice, and Numbers. The CNPRC provides the optimal
environment in which to conduct studies with monkeys because of the unique facilities and expertise of the
personnel. The use of nonhuman primates is crucial for the study of human health and disease. Nonhuman
primates provide important translational and preclinical models because of reproductive, developmental,
physiologic, and immunologic similarities. The major colony at the CNP RC consists of rhesus macaques as
the species most frequently used in biomedical research and requested by the majority of investigators.
Animal numbers selected for projects are typically determined by a power analysis as described in 
individual IACUC-approved protocols, and the species choice is justified.

3. Veterinary Care. Staff clinicians provide routine surveillance of overall colony health and management
practices as part of routine physical examinations. See Primate Medicine Services section.

4. Provisions to Minimize Discomfort, Pain, and Injury. Discomfort is minimized with appropriate sedation,
analgesics, and handling techniques. All possible anesthetics and analgesics are included and
administered under the direction of a CNPRC veterinarian. The CNPRC maintains a full veterinary staff
(Senior Veterinarians, Veterinary Residents, Animal Health Technicians, Veterinary Pathologists,
Pathology Technicians) (see all sections of Primate Services). Veterinarians are on call 24 hours a day,
seven days a week. The CNPRC maintains an animal hospital, surgery and radiology suites, infectious and
noninfectious nonhuman primate nurseries, an infectious isolation unit, and anatomic and clinical pathology
services. UC Davis complies with NIH policy on animal welfare, the Animal Welfare Act, and all other
applicable federal, state, and local laws. Animals are sedated with ketamine hydrochloride (5-30 mg/kg
intramuscular [IM]), telazol (5-8 mg/kg IM), or ketamine with dexmedetomidine (0.015-0.075 mg/kg IM; with
reversal atipamezole at a comparable dose) routinely to minimize discomfort during experimental
procedures. For surgical procedures, animals are intubated and maintained under isoflurane (to effect),
with post-operative monitoring for 2-3 days and administration of oxymorphone (0.15 mg/kg) or
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buprenorphine (0.01 -0.03 mg/kg) for 3 days per veterinary discretion. Animals are monitored by the 
veterinary staff for alertness and activity post-anesthesia, including daily assessment for appetite, 
hydration, and stool quality. Sutures and condition (e.g., appetite, hydration) are assessed daily for 7 days 
post-operatively, discomfort is assessed and scored 3 days post-operatively. Antibiotics and other related 
pharmacologic agents are administered under the supervision of a CNPRC veterinarian according to the 
CNPRC formulary. 

5. Methods of Euthanasia. Animals are euthanized by an overdose of pentobarbital (�120 mg/kg
intravenously) consistent with the recommendations of the American Veterinary Medical Association
(AVMA) Guidelines on Euthanasia. All methods include well-established CNPRC SOPs as noted above,
which are approved by the UC Davis IACUC.
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PILOT RESEARCH PROGRAM 

BIBLIOGRAPHY AND REFERENCES CITED 

!
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PILOT RESEARCH PROGRAM 

LETTERS OF SUPPORT 

Letters of support from the individuals named below are provided on the pages that follow. 

Excluded by Requester 

1 .
....... ...,,,...,,,...,,..,,,.,,.,..,,,...,,......,,,...,.,.,..,,....,,..,,,..,,,.........,...,�

PhD, Research Associate Professor, Division of Metabolism, 
n ocnno ogy an u n ion, University of Washington School of Medicine

2 . .__ ______ ....., harm D, PhD, Professor of Pediatrics, Division of lmmunobiology, Cincinnati 
Children's Hospital Medical Center 
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AMERICAN LAKE DIVISION 

TACOMA, WA 98493-5000 

SEATTLE DIVISION 

SEATTLE, WA 98108-1597 

February 6, 2014 

DEPARTMENT OF VETERANS AFFAIRS 
Puget Sound Health Care System 

1660 South Columbian Way 
Seattle, WA 98108-1597 

RE: Letter in Support of UC Davis California National Primate Research Center (CNPRC) Base Grant 
#OD011107 Renewal 
To: Evaluation Committee 

It is my distinct pleasure to strongly support the renewal of the CNPRC Base Grant #ODO 11107 
renewal application. Through my CNPRC Pilot Project and corresponding collaboration with CNPRC Exclude
r

ffScientistl: l(CNPRC Brain Mind and Behavior Unit Leader· Professor ��uest ..... _____ .....,_ ' ' ' ' 

R
e
���=����i!

Q

��;��·�������t�···g;����;
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�;:
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edl��·�····���e to traJs���
f

��:��-�:!s�;
e

fi���s�::����-��i�� 
the effects of chronic oxytocin treatment on weight loss in diet-induced obese rodents to a diet-induced 
obese nonhuman primate (NHP) model. Through this CNPRC Pilot Project we found that chronic 
systemic oxytocin administration reduces body weight in diet-induced rhesus monkeys through a 
mechanism that involves reductions in food intake and increases in ener ex enditure. We have since 
submitted Submitted 

Submitted 

These findings raise interesting questions as to the extent to which oxytocin reduces food intake 
by enhancing the hindbrain responsiveness to satiety signals such as cholecystokinin (CCK) or 
inhibiting the response to feeding reward circuits in the CNS. We have successfully applied for an 
extension to this pilot application to examine the extent to which systemic oxytocin treatment activates 
specific populations of cells in the hindbrain as well as in the forebrain hypothalamus. Through my 
collaborati�n wit����

1
1
��;,��Y lwe a�s� plan to create a die�-ind�ced obes

_
ity �od�l in titi monkeys

and determme the extent to which chrome mcreases and reductions m oxytocm s1gnalmg alter 
consumption of rewarding stimuli and suppresses or facilitates the progression of diet-induced obesit 
in titi monke s res ectively. These findings will provide key feasibility data to support Private Source 

...._ _______ __, Private Source r NIH ROl funding for future larger scale and cross-sectional NHP studies. 
Such studies will include normal-weight and obese groups, serial monitoring of circulating satiety 
hormones (e.g., glucagon-like peptide-I, CCK-8), serial dosing and measurements of additional 
parameters (i.e. activity, increased duration, blood pressure, heart rate, core body temperature, 
interactive effects with CCK-8), and the use of fMRI studies to gain mechanistic insight into oxytocin's 
CNS effects in NHPs. Furthermore, these findings will establish key preliminary data for future 
Institute of Translational Health Science and NIH funding for larger clinical studies. Such studies 
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DEPARTMENT OF VETERANS AFFAIRS 
Puget Sound Health Care System 

1660 South Columbian Way 
Seattle, WA 98108-1597 

would test OT' s ability to enhance satiety in obese persons as an early indication of its potential as a 

pharmaceutical intervention for the treatment of obesity. The ultimate goal is to move beyond analyses 
of oxytocin's chronic effects on food intake and body weight in diet-induced obese nonhuman primates 

to longitudinal studies examining the effect of oxytocin on body weight and body composition in obese 
humans. 

Despite compelling evidence that oxytocin is important in the regulation of body weight, studies 
in humans and NHPs have primarily focused on the role of oxytocin in mood, trust, and pair-bonding .. 

Biological differences between rodents and primates, including humans, impede the ability to 
successfully identify drug targets that can ameliorate human obesity. These differences include 
ingestive behaviors, circadian rhythms, adipokine function, peptide hormones, responses to 
neurotransmitters, the predominant site of Iipogenesis (liver vs. adipose tissue), and the physiology of 

thermo genesis. The results of metabolic studies performed in NHPs are more applicable to human 
physiology than those from rodent studies, emphasizing the need to develop NHP models of insulin 

resistance for the study of metabolic syndrome and type 2 diabetes mellitus. 
Thus, my collaborations with faculty both at the CNPRC and UC Davis in addition to the 

established resources at the CNPRC have been extremely valuable in allowing my laboratory to 
translate findings from a diet-induced obese rodent model to a pre-clinical translational model of diet
induced obesity in nonhuman primates. Thus, I enthusiastically endorse the renewal to the CNPRC base 
Grant application. 

Sincerely, 
Excluded by Requester 
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Division of 

Excluded by Requester 
May 7, 2014 

!Excluded by Requester ! 
California National Primate Research Center 
University of California 

!Excluded by Requester I
I am writing to convey my strongest and most enthusiastic support for the renewal of the California
National Primate Research Center NIH Base grant. 
My close collaboration with the CNPRC started in 2010-2011, whelJ-l..14L.3.S....a.w..l.l:l:i.e.a..a..DJJ.ClL.Qrant. This 
award allowed my colleagues from the CCHMC Perinatal Institute Excluded by RequeSler and me to
initiate studies of how in utero inflammation affects fetal immune responses, as we as studying the 
placental inflammatory mediators in infection-associated preterm birth. These studies have since been 
supported by the CCHMC Perinatal Institute and have led to a published report in The Journal of
Immunology, as well as several other manuscripts in preparation. Preliminary data also allowed us to 
successfully compete for support from the NIH and thef'rivate Source !with two grants
awarded in 2013, which both include sub-contracts to the L,II.JPRC. 
In the last years, I have extensively used many services of the CNPRC and am therefore able to 
provide a testimonial of their usefulness to researchers working in other institutions such as myself. I 
want to particularly highlight several key aspects. 
First, the nature of our research requires very close interactions with the CNPRC Research Services, 
which organize the logistics of our research protocols. This logistics is extremely complex, including 
multiple steps, from scheduling time-mated pregnancies, support for submission of IACUC protocols, 
coordinating multiple procedures (ultra-sound guided injections of inflammatory mediators, noise 
stress, newborn vaccinations, to name a few), and finally shipping biological materials when studies are 
completed. The constraints in this type of research are enormous, and the CNPRC Research Services 
have provided us with flawless support. During the preparation and execution of our experiments, we 
also closely interact with Pathology and Veterinary Services, and have particularly appreciated their 
immense knowledge and expertise, as well as their flexibility and dedication . 

....-..;,.ia:�,.i.u.....Jf,/e use CNPRC resources, such as the BioBehavioral Assessment Program led by Dr 
This program is an enormously valuable and productive resource for investigators around 

t e country and around the world. Indeed, we have recognized the value of this program for 
understanding the role of stress and temperament in preterm birth, and how it ma influence post-natal 
development of immune res onses. Of note, the related multi-Pl NIH rant Excluded by and m self from
CCHMC, Excluded by from the CNPRC) received Percentile 

------------------

attests of e recogni 10n y the scientific community of how valuable the BBA Program is. 
Third, I also want to emphasize the usefulness of CNPRC Cores such as the clinical services and the 
Flow Cytometry Core. As immunologists and cell biologists, we need high-end instruments for our 
research, and the CNPRC provides such equipment. We also greatly benefit from the many years of 
experience of these Cores in validating protocols and reagents for the rhesus macaque. 
Finally, we deeply appreciate the fact that equipped labs are made available at the CNPRC for 
researchers from other institutions, which allows my colleagues and myself to perform experiments at 
the CNPRC for several weeks every year. During these stays, the CNPRC staff has always been 
extremely helpful, making our overall experience at the CNPRC highly productive and enjoyable. 
Please do not hesitate to contact me for further information. 

Excluded by Requester 

ro essor o e 1a ncs 

Cincinnati Children's Hospital Medical Center 
3333 Burnet Avenue, MLC 7038, Cincinnati, OH 45229-3039 I 513-636-02811 Fax 513- 636-5355

www .cincinnatichildrens.org 
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PILOT RESEARCH PROGRAM 

RESOURCE SHARING PLAN 

A detailed Resource Sharing Plan is included in the Overall component of this application. 
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APPLICATION FOR FEDERAL ASSISTANCE 

SF 424 (R&R) 

5. APPLICANT INFORMATION

Legal Name*: 

Department: 

Division: 

Street1 *: 

Street2: 

City•: 

County: 

State*: 

Province: 

Country*: 

ZIP/ Postal Code*: 

Regents of the University of California 

Sponsored Programs 

Office of Research 

1850 Research Park Drive 

Suite 300 

Davis 

CA: California 

USA: UNITED ST A TES 

956186153 

Person to be contacted on matters involving this application 

Prefix: First Name*: Middle Name: 

Ms. Alyssa 

Position/Title: 

Street1 *: 

Street2: 

City*: 

County: 

State*: 

Province: 

Country*: 

ZIP/ Postal Code*: 

Contracts and Grants Analyst 

1850 Research Park Drive 

Suite 300 

Davis 

CA: California 

USA: UNITED STATES 

956186[53 

Phone Number*: 530-754-7827 Fax Number: 530-754-7879 

7. TYPE OF APPLICANT*

Other (Specify): 

0MB Number: 4040-0001 

Expiration Date: 06/30/2016 

Organizational DUNS*: 04 71200840000 

Last Name*: Suffix: 

Bunn 

Email: aabunn@ucdavis.edu 

H: Public/State Controlled Institution of Higher Education 

Small Business Organization Type 0 Women Owned 0 Socially and Economically Disadvantaged 

11. DESCRIPTIVE TITLE OF APPLICANT'S PROJECT*
Brain, Mind, and Behavior Research Unit

12. PROPOSED PROJECT

Start Date*

05/01/2015

Tracking Number: GRANT117037 42 

Ending Date• 

04/30/2020 

Funding Opportunity Number: PAR-14-226 . Received Date: 07/15/2014 
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0MB Number: 4040·0010 

Expiration Date: 06/3012016 

Project/Performance Site Location(s) 

Project/Performance Site Primary Location 

Organization Name: 

Duns Number: 

Street1 •: 

Street2: 

City*: 

County: 

State*: 

Province: 

Country*: 

Zip / Postal Code*: 

University of California Davis 

0471200840000 

One Shields Ave 

Davis 

CA: California 

USA: UNITED STATES 

956165270 

Project/Performance Site Congressional District*: 

File Name 

Additional Location(s) 

T racking Number: GRANT117037 42 

0 I am submitting an application as an individual, and not on behalf of 

a company, state, local or tribal government, academia, or other type of 

organization. 

CA-003 
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RESEARCH & RELATED Other Project Information 

1. Are Human Subjects Involved?* o Yes e No 

1.a. If YES to Human Subjects 

Is the Project Exempt from Federal regulations? 0 Yes 0 No 

If YES, check appropriate exemption number: - 1 - 2 - 3 _4 - 5 - 6

If NO, is the IRB review Pending? o Yes 0 No 

IRB Approval Date: 

Human Subject Assurance Number 

2. Are Vertebrate Animals Used?* • Yes 0 No 

2.a. If YES to Vertebrate Animals 

Is the IACUC review Pending? O Yes 0 No 

IACUC Approval Date: 

Animal Welfare Assurance Number 

3. Is proprietary/privileged information included in the application?* • Yes 0 No 

4.a. Does this project have an actual or potential impact - positive or negative - on the environment?* 0 Yes 

4.b. If yes, please explain:

4.c. If this project has an actual or potential impact on the environment, has an exemption been authorized or an O Yes

environmental assessment (EA) or environmental impact statement (EIS} been performed? 

4.d. If yes, please explain:

5. Is the research performance site designated, or eligible to be designated, as a historic place?* O Yes 

5.a. If yes, please explain:

6. Does this project involve activities outside the United States or partnership with international o Yes

collaborators?*

6.a. If yes, identify countries:

6.b. Optional Explanation:

Filename 

7. Project Summary/Abstract* BMB_Abstract.pdf 

8. Project Narrative*

9. Bibliography & References Cited BMB_BibliographyReferences.pdf

10.Facilities & Other Resources BMB_FacilitiesOtherResources.pdf 

11.Equipment BMB _Equipment.pdf 
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SCIENTIFIC COMPONENTS: BRAIN, MIND, AND BEHAVIOR RESEARCH UNIT 

ABSTRACT 

The Brain, Mind, and Behavior Research Unit specializes in research on sociality, temperament, and 
development, with a true lifespan approach - utilizing measures from prenatal life to aged animals, including 
multiple time points in many studies. Increasingly, research is translational in nature with the development of 
many new primate models of human psychiatric disease and a focus on interventions. Research by Core 
Scientists includes foci on developmental models for psychiatric disease, individual differences throughout the 
lifespan, and social network analysis. These research agendas contribute to the training of a large number of 
undergraduates, graduate students, postdoctoral trainees, visiting students, and visiting scientists of many 
different levels. Core Scientists participate in multiple graduate programs, outreach, and summer programs for 
undergraduates. Unit Core Scientists also contribute significant service to the California National Primate 
Research Center (CNPRC) through administrative positions and committee memberships, facilitate significant 
research programs by external investigators, and ensure the Unit is a truly national resource. These 
investigators include large, well-funded groups working in behavioral neuroscience with aged monkeys, and 
those working in spinal cord regeneration. Core Scientists also facilitate investigators interested in the study of 
field cage monkeys, and those interested in working with the titi monkey colony. Pilot projects are facilitated 
which have been successful in attracting larger extramural funds and developing new investigators. Other 
contributions to colony management include enhancement of the animal colonies through evidence-based 
behavioral research. In summary, the Brain, Mind, and Behavior Research Unit pursues research excellence 
and serves as a national resource while contributing to primatological training and enhancement of animal 
resources at the CNPRC. 
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Contact PD/Pl: Lewin, Harris, A Scientific-Units-001 (056) 

SCIENTIFIC COMPONENTS: BRAIN, MIND, AND BEHAVIOR RESEARCH UNIT 

FACILITIES AND OTHER RESOURCES 

Laboratories: The Childhood Health laboratory facility at the CNPRC is approximate! and is fully 
equipped for endocrine and histological analysis (see Equipment). There is also approx1ma e .§p��� Gf 
animal testing spaceJEi<cluded by has a shared laboratory space on-site with all equipment necessary t ¢1 
out stereotaxic surgel�8R\lfull!f nonhuman primate. This includes a Kopf large animal stereotaxic apparatur�ith 
4 microdrives (David Kopf Instruments, Tujunga, California). Since most neurosurgeries are now guided by 
information from a pre-surgical MRI scan, the Amaral laboratory also has two MRI-compatible stereotaxic 
apparatuses (Crist Instruments Co., Damascus, MD). There is also a Zeiss surgical microscope and 
electrophysiological equipment (preampifier, filters, oscilloscope and audio amplifier) necessary to record 
extracellular neuronal activity to define location of injection site. 

El<cluded byRequester laboratory is at the MIND Institute includes a wet lab suite totaling 1800 sq. ft .. These laboratories 
are u y equipped to carry out modern neuroanatomical studies of the primate brain. A partial list of equipment 
includes: five freezing, sliding microtomes (two Reichert microtomes, two Micron HM4OOE microtomes, and a 
Tetrander microtome), a vibratome, rotating platforms, cooling-heating water baths, centrifuges (Precision 
Scientific), three incubation-vacuum ovens (Precision Scientific), three Dialux/Laborlux microscopes (Leitz, 
Germany), a pipette puller (Kopf Instruments, Tujunga, CA), refrigerators, and -2O2C and -7O2C freezers. 
Common use rooms located adjacent to the laboratory house autoclaves, dish washers, ultra cold freezers and 
cold rooms. In addition to the lab space, five 140 sq. ft. offices, all equipped with Macintosh or PC computers 
with internet connections, are located adjacent to the laboratory and are used as office space for students and 
postdoctoral researchers. 

Clinical: Clinical care and related procedures at he CNPRC are conducted in the hospital area containing pre
and post-surgery suites, outpatient, hospital and isolation wards, surgery, and pathology suites. The Clinical 
Pathology Laboratory includes services for hematology, clinical chemistry, bacteriology, parasitology, and 
serology (see Primate Services).

Animal: The vivarium, which is part of the UC Davis AAALAC-accredited program, includes indoor animal 
space including animal rooms, hospitals, surgery suites, nurseries, radioactive monitoring housing areas, and 
infectious animal housing. The outdoor animal housing area includes half-acre field corrals and corn-cribs as 
described in other sections of the application. Primate Services is centralized and provides animal care, colony 
management, research support, training, occupational safety, and a staff of expert animal handlers. The 
Clinical Pathology Laboratory in Anatomic and Clinical Pathology Services provides diagnostic support 
services as noted. The veterinary staff includes on-site veterinarians for clinical care (24/7), veterinary 
pathologists, and animal health technicians, all described in other sections of the application. See Primate 
Services sections for more details. 

Computer: Colony demographics, breeding management, and health and pathology are all computerized, and 
Information Technology Services provides desktop support and other related services. Biostatistics services 
and Biomedical Informatics support are also provided on campus and through the UC Davis CTSC. Multiple 
Macintosh and PC computer systems and appropriate software for word processing, graphics, spreadsheets, 
and statistical anal ses are all available. 

Other: The CNPRC provides the optimal environment for studies with nonhuman primates based on the 
facilities and support services available. All laboratories are regularly inspected by UC Davis, Yolo County, and 
California agencies to assure compliance with regulations regarding the use of biohazardous agents and 
infectious, chemical, and radioactive waste. 
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Contact PD/Pl: Lewin, Harris, A Scientific-Units-001 (056) 

SCIENTIFIC COMPONENTS: BRAIN, MIND, AND BEHAVIOR RESEARCH UNIT 

Specific 
EQUIPMENT Animal 

The Childhood Health laboratory facility at the CNPRC is approximately Location and is fully equipped for 
endocrine and histological analysis including: Leica 3050S cryostat, shaking water baths (2), fume hood, 
biosafety cabinet, gamma counter, plate reader, incubators, centrifuges, and :5-80°C (4) and :5-20°C freezers. 

Excluded by Requester 
laboratory is at the MIND Institute includes: five freezing, sliding microtomes (two Reichert 

--'TT'mr"'T'T'1rTT'l'T��,...,wo Micron HM400E microtomes, and a Tetrander microtome), a vibratome, rotating platforms, 
cooling-heating water baths, centrifuges (Precision Scientific), three incubation-vacuum ovens (Precision 
Scientific), three Dialux/Laborlux microscopes (Leitz, Germany), a pipette puller (Kopf Instruments, Tujunga, 
CA), refrigerators, and :5-20QC and :5-802C freezers. Common use rooms located adjacent to the laboratory 
house autoclaves, dishwashers, ultra cold freezers, and cold rooms. Current microscopic equipment includes 
three Stereomicroscopes (one equipped with a Leitz digital photography system), three Dialux microscopes, 
one dual-headed Nikon Eclipse E600, one Nikon Eclipse E600 with a Spot digital camera, a Nikon multiphot for 
dark and brightfield 4X5 photomicroscopy, and a Leica DMR with infinity-corrected optics for 35 mm 
photomicroscopy. Our laboratory also has two computer-aided analysis systems including one Zeiss Vario 
microscope and one Nikon Eclipse microscope each equipped with a motorized stage and integrated with the 
PC-based Stereolnvestigator and Neurolucida analysis systems (MBF Bioscience, Williston VT) and one 
Nikon Eclipse microscope equipped with a motorized stage and integrated with the PC-based 
Stereolnvestigator/Neurolucida system including the Virtual Slice, MRI and Solid Modeling modules, which add 
the capability of performing all modern quantitative neuroanatomical analyses, such as anatomical mapping, 
neuron tracing, 3D-serial-section reconstruction, morphometry, image analysis, design based stereology, 3D
MRI image analysis, 3D-solid model reconstruction and the creation and analysis of high-resolution image 
montages. In addition, the laboratory has four MacPro and three iMAC computers connected to a variety of 
scanning devices including a flatbed scanner. 
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Contact PD/Pl: Lewin, Harris, A Scientific-Units-001 (056) 0MB Number: 4040-0001 

Expiration Date: 06/30/20t 6 

RESEARCH & RELATED BUDGET - SECTION A & B, BUDGET PERIOD 1 

ORGANIZATIONAL DUNS*: 0471200840000 

Budget Type*: • Project O Subaward/Consortium 

Enter name of Organization: Regents of the University of California 

Start Date*: 05-01-2015 End Date*: 04-30-2016 Budget Period: 1 

A. Senior/Key Person

Prefix First Name• Middle 

Name 

Last Name* Suffix Project Role* Base Calendar Academic Summer Requested Fringe Funds Requested($)* 

1. 

2. 
.................. 

3. 

4. 
.................. 

5. 

Excluded by Requester Scientific Unit 
Leader/Core 
Scientist 

Core Scientist 

Core Scientist 
........ , , , ,  .. , . . . . . ..... . . . . . .. , ,  ... .

Core Scientist 

Core Scientist 

Salary ($) Months Months Months Salary ($)* Benefits ($)* 

Institutional EFFORT 0.0 0.0 20,740.00 8,272.00 29,012.00 
Base Salary 

0.0 0.0 18,150.00 3,957.00 22,107.00 
. ............................................................ .................................................................................. . 

0.0 0.0 15,260.00 6,086.00 21,346.00 
. ..... , .. ,, .. , ... , .. , .. , ,  .. , ... , .. , .. ,, ...................... ... ,,, ........ , , ,  ....... ,,,, ............... , , ,  .................................... . 

0.0 0.0 11,597.00 360.00 11,957.00 
. ........ ,, ............ ,, .................................... .......................... ,, ...................................................... . 

0.0 0.0 14,397.00 5,742.00 20,139.00 
... ,.............. ...................................... . .................................... ....................... ........................................... ...................................... . 

...._ _________________ ....., .______ _,._ __ __, 
Total Funds Requested for all Senior Key Persons in the attached file 

Additional Senior Key Persons: 

B. Other Personnel

Number of Project Role*

Personnel*

Post Doctoral Associates 

File Name: Total Senior/Key Person 104,561.00 

Calendar Months Academic Months Summer Months Requested Salary ($)* Fringe Benefits• Funds Requested ($)* 

....................................................................................................... ...................................... ...................................... ...................................... .................................................. .............................................. .................................................. 

Graduate Students 

4 Total Number Other Personnel 

RESEARCH & RELATED Budget {A-B} (Funds Requested) 

Tracking Number: GRANT117037 42 

I:::::::::::::::::::::::::::::::::::::: :::::::::::::::::::::::::::::::::::::: ::::::::::::::::::::::::::::::?:1:;i.�:1::�:o. ::::::::::::::::::::::::::�:�::j�j;�:o. ::::::::::::::::::::::::::::::��;�1:i,;�:o.
26,281.00 13,903.00 40,184.00 

...................................... ...................................... .................................................. .............................................. .................................................. 

29,841.00 9,982.00 39,823.00 

Total Other Personnel 112,821.00 

Total Salary, Wages and Fringe Benefits (A+B) 217,382.00 
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Contact PD/Pl: Lewin, Harris, A Scientific-Units-GO 1 (056) 

RESEARCH & RELATED BUDGET - SECTION C, D, & E, BUDGET PERIOD 1 

ORGANIZATIONAL DUNS*: 0471200840000 

Budget Type*: • Project O Subaward/Consortium 

Enter name of Organization: Regents of the University of California 

Start Date*: 05-01-2015 End Date*: 04-30-2016 Budget Period: 1 

C. Equipment Description

List items and dollar amount for each item exceeding $5,000 

Equipment Item Funds Requested($)* 

Total funds requested for all equipment listed in the attached file 0.00 

Additional Equipment: 

D. Travel

File Name: 

Total Equipment 0.00 

1. Domestic Travel Costs ( Incl. Canada, Mexico, and U.S. Possessions)

Funds Requested ($)* 

10,500.00 

0.00 2. Foreign Travel Costs

E. Participant/Trainee Support Costs

1. Tuition/Fees/Health Insurance

2. Stipends

3. Travel

4. Subsistence

5. Other:

O Number of Participants/Trainees 

RESEARCH & RELATED Budget {C-E} (Funds Requested) 

Tracking Number: GRANT11703742 

Total Travel Cost 

Total Participant Trainee Support Costs 
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10,500.00 

Funds Requested ($)* 

0.00 

0.00 

0.00 

0.00 

0.00 
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Contact PD/Pl: Lewin, Harris, A Scientific-Units-GO 1 (056) 

RESEARCH & RELATED BUDGET- SECTIONS F-K, BUDGET PERIOD 1 

ORGANIZATIONAL DUNS*: 0471200840000 

Budget Type*: • Project O Subaward/Consortium 

Enter name of Organization: Regents of the University of California 

Start Date*: 05-01-2015 End Date*: 04-30-2016 Budget Period: 1 

F. Other Direct Costs Funds Requested($)* 

1. Materials and Supplies 3,500.00 

2. Publication Costs 7,000.00 

3. Consultant Services 0.00 

4. ADP/Computer Services 0.00 

5. Subawards/Consortium/Contractual Costs 0.00 

6. Equipment or Facility Rental/User Fees 0.00 

7. Alterations and Renovations 0.00 

Total Other Direct Costs 10,500.00 

G. Direct Costs Funds Requested ($)* 

H. Indirect Costs

Indirect Cost Type 

1. MTDC Primate Center Rate

Cognizant Federal Agency 

(Agency Name, POC Name, and POC Phone Number) 

I. Total Direct and Indirect Costs

Total Direct Costs (A thru F) 238,382.00 

Indirect Cost Rate (%) Indirect Cost Base ($) Funds Requested ($)* 

22. 7 238,382.00 54,113.00 
----------< 

Total Indirect Costs 54,113.00 

DHHS, ERNEST WILLARD, (415) 437-7820 

Total Direct and Indirect Institutional Costs (G + H) 

Funds Requested ($)* 

292,495.00 

Funds Requested ($)"I 

0.00 

K. Budget Justification* File Name: BMB_BudgetJustification.pdf 

(Only attach one file.) 

RESEARCH & RELATED Budget {F-K} (Funds Requested) 

Tracking Number: GRANT11703742 
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Contact PD/Pl: Lewin, Harris, A Scientific-Units-001 (056) 0MB Number: 4040-0001 

Expiration Date: 06/30/20t 6 

RESEARCH & RELATED BUDGET - SECTION A & B, BUDGET PERIOD 2 

ORGANIZATIONAL DUNS*: 0471200840000 
Budget Type*: • Project O Subaward/Consortium
Enter name of Organization: Regents of the University of California 

A. Senior/Key Person

Prefix First Name• Middle 

Name 

1. Excluded by Requester

2. 
3. 
4. 
5. 

Start Date*: 05-01-2016

Last Name* Suffix Project Role* 

Scientific Unit 
Leader/Core 
Scientist 
Core Scientist 
Core Scientist 

.. , ,  . ................. , , , ,  .. , ................. , ,  ... . 

Core Scientist 
Core Scientist 

End Date*: 04-30-2017 Budget Period: 2 

Base Calendar Academic Summer Requested Fringe Funds Requested($)* 

Salary ($) Months Months Months Salary ($)* Benefits ($)* 
Institutional EFFORT 0.0 0.0 20,948.00 8,840.00 29,788.00 
Base Salary 

0.0 0.0 18,150.00 4,144.00 22,294.00 
. ................... , .. , ..................................... .......................... ,, ...................................................... . 

0.0 0.0 15,412.00 6,504.00 21,916.00 
. ........ ,, .. , .. ,, .. , .. , ,  .. , .. ,, .. , .. ,, ...................... ... ,, ,  ........ , , ,  ........ ,,, ............... , , ,  .................................... . 

0.0 0.0 11,712.00 363.00 12,075.00 
. ........ ,, ............ ,, .................................... .......................... ,, ...................................................... . 

0.0 0.0 14,541.00 6,136.00 20,677.00 
-----------------····· ................................................ _____ .. ._ ___ J······································ ....................... ........................................... ...................................... . 

Total Funds Requested for all Senior Key Persons in the attached file 

Additional Senior Key Persons: 

B. Other Personnel

Number of Project Role*

Personnel*

Post Doctoral Associates 

File Name: Total Senior/Key Person 106,750.00 

Calendar Months Academic Months Summer Months Requested Salary ($)* Fringe Benefits• Funds Requested ($)* 

....................................................................................................... ...................................... ...................................... ...................................... .................................................. .............................................. .................................................. 

Graduate Students 
............................... ........................................................................ ...................................... ...................................... ...................................... .................................................. .............................................. .................................................. 

.............................. �.�.?.�.�W�?..�.�!.� .. S.!.U.?..��.��························· ··········□FFORT .......................................................................... .................................................. .............................................. ................................................. .
1 Secretarial/Clerical ,.,,,......,....,......,.-,-------, 21,676.00 11,990.00 33,666.00 

::::::::::::)::::::::::::::Q�ii:t.�:c.��(��i:$.u.pp:a.rlExcluded by 1::: :::::::::::::::::::::::::::::::::::: :::::::::::::::::::::::::::::::::::::: ::::::::::::::::::::::::::::::?�:���:�:o. ::::::::::::::::::::::::::�4.:���§0. ::::::::::::::::::::::::::::::+1::??!§0.
2 TBN Core Scientists 2.4 29,957.00 10,550.00 40,507.00 
4 Total Number Other Personnel Total Other Personnel 115,400.00 

Total Salary, Wages and Fringe Benefits (A+B) 222,150.00 

RESEARCH & RELATED Budget {A-B} (Funds Requested) 

Page 1327 
Tracking Number: GRANT117037 42 Funding Opportunity Number: PAR-14-226 . Received Date: 2014-07-15T19:19:27.000-04:00 

Obtained by Rise for Animals. 
Uploaded to Animal Research Laboratory Overview (ARLO) on 09/19/2020



Contact PD/Pl: Lewin, Harris, A Scientific-Units-GO 1 (056) 

RESEARCH & RELATED BUDGET - SECTION C, D, & E, BUDGET PERIOD 2 

ORGANIZATIONAL DUNS*: 0471200840000 

Budget Type*: • Project O Subaward/Consortium 

Enter name of Organization: Regents of the University of California 

Start Date*: 05-01-2016 End Date*: 04-30-2017 Budget Period: 2 

C. Equipment Description

List items and dollar amount for each item exceeding $5,000 

Equipment Item Funds Requested($)* 

Total funds requested for all equipment listed in the attached file 0.00 

Additional Equipment: 

D. Travel

File Name: 

Total Equipment 0.00 

1. Domestic Travel Costs ( Incl. Canada, Mexico, and U.S. Possessions)

Funds Requested ($)* 

10,815.00 

0.00 2. Foreign Travel Costs

E. Participant/Trainee Support Costs

1. Tuition/Fees/Health Insurance

2. Stipends

3. Travel

4. Subsistence

5. Other:

O Number of Participants/Trainees 

RESEARCH & RELATED Budget {C-E} (Funds Requested) 

Tracking Number: GRANT11703742 

Total Travel Cost 

Total Participant Trainee Support Costs 
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10,815.00 

Funds Requested ($)* 

0.00 

0.00 

0.00 

0.00 

0.00 
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Contact PD/Pl: Lewin, Harris, A Scientific-Units-GO 1 (056) 

RESEARCH & RELATED BUDGET- SECTIONS F-K, BUDGET PERIOD 2 

ORGANIZATIONAL DUNS*: 0471200840000 

Budget Type*: • Project O Subaward/Consortium 

Enter name of Organization: Regents of the University of California 

Start Date*: 05-01-2016 End Date*: 04-30-2017 Budget Period: 2 

F. Other Direct Costs Funds Requested($)* 

1. Materials and Supplies 3,605.00 

2. Publication Costs 7,210.00 

3. Consultant Services 0.00 

4. ADP/Computer Services 0.00 

5. Subawards/Consortium/Contractual Costs 0.00 

6. Equipment or Facility Rental/User Fees 0.00 

7. Alterations and Renovations 0.00 

Total Other Direct Costs 10,815.00 

G. Direct Costs Funds Requested ($)* 

H. Indirect Costs

Indirect Cost Type 

1. MTDC Primate Center Rate

Cognizant Federal Agency 

(Agency Name, POC Name, and POC Phone Number) 

I. Total Direct and Indirect Costs

Total Direct Costs (A thru F) 243,780.00 

Indirect Cost Rate (%) Indirect Cost Base ($) Funds Requested ($)* 

22. 7 243,780.00 55,338.00 
----------< 

Total Indirect Costs 55,338.00 

DHHS, ERNEST WILLARD, (415) 437-7820 

Total Direct and Indirect Institutional Costs (G + H) 

Funds Requested ($)* 

299,118.00 

Funds Requested ($)"I 

0.00 

K. Budget Justification* File Name: BMB_BudgetJustification.pdf 

(Only attach one file.) 

RESEARCH & RELATED Budget {F-K} (Funds Requested) 

Tracking Number: GRANT11703742 
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Contact PD/Pl: Lewin, Harris, A Scientific-Units-001 (056) 0MB Number: 4040-0001 

Expiration Date: 06/30/20t 6 

RESEARCH & RELATED BUDGET - SECTION A & B, BUDGET PERIOD 3 

ORGANIZATIONAL DUNS*: 0471200840000 

Budget Type*: • Project O Subaward/Consortium 

Enter name of Organization: Regents of the University of California 

A. Senior/Key Person

Prefix First Name• Middle 

Name 

1. Excluded by Requester

2. 
................. 

3. 

Start Date*: 05-01-2017 

Last Name* Suffix Project Role* 

Scientific Unit 
Leader/Core 
Scientist 

Core Scientist 

Core Scientist 

End Date*: 04-30-2018 Budget Period: 3 

Base Calendar Academic Summer Requested Fringe Funds Requested ($)* 

Salary ($) Months Months Months Salary ($)* Benefits ($)* 

Institutional 
Base Salary 

EFFOR 
T 

0.0 0.0 20,998.00 9,173.00 30,171.00 

0.0 0.0 18,150.00 4,280.00 22,430.00 
. ...................... , .. , ..................................... .......................... ,, ...................................................... . 

0.0 0.0 15,462.00 6,754.00 22,216.00 
............... , , , ,  .. , ................. , ,  ..... . . ........... ,, .. , .. ,, .. , .. , ,  .. , .. ,, .. , .. ,, ...................... ... ,,, ........ , , ,  ........ ,,, ............... , , ,  .................................... . 

4. Core Scientist 0.0 0.0 11,762.00 374.00 12,136.00 
................. . ............................................................... .......................... ,, ...................................................... . 

5. Core Scientist 
................. ,...._ ________________ __,.................... ................. . 

0.0 0.0 14,591.00 6,374.00 20,965.00 

Total Funds Requested for all Senior Key Persons in the attached file 

Additional Senior Key Persons: 

B. Other Personnel

Number of Project Role*

Personnel*

Post Doctoral Associates 

File Name: Total Senior/Key Person 107,918.00 

Calendar Months Academic Months Summer Months Requested Salary ($)* Fringe Benefits• Funds Requested ($)* 

....................................................................................................... ...................................... ...................................... ...................................... .................................................. .............................................. .................................................. 

Graduate Students 

Undergraduate Students 

�,'i�� .. 1••·········••¥�rn�n�r��i� r::RT 
4 Total Number Other Personnel 

RESEARCH & RELATED Budget {A-B} (Funds Requested) 

Tracking Number: GRANT117037 42 

I: :::::::::::::::::::::::::::::::::::::: :::::::::::::::::::::::::::::::::::::: ::::::::::::::::::::::::::::::2.:1:;t2,�:�:o. ::::::::::::::::::::::::::�:2.:i.��;�:o. ::::::::::::::::::::::::::::::3.i.;�:3.�;�:o.26,594.00 15,189.00 41,783.00 
. ...................................... ...................................... .................................................. .............................................. .................................................. 

30,007.00 10,928.00 40,935.00 

Total Other Personnel 116,853.00 

Total Salary, Wages and Fringe Benefits (A+B) 224,771.00 
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Contact PD/Pl: Lewin, Harris, A Scientific-Units-GO 1 (056) 

RESEARCH & RELATED BUDGET - SECTION C, D, & E, BUDGET PERIOD 3 

ORGANIZATIONAL DUNS*: 0471200840000 

Budget Type*: • Project O Subaward/Consortium 

Enter name of Organization: Regents of the University of California 

Start Date*: 05-01-2017 End Date*: 04-30-2018 Budget Period: 3 

C. Equipment Description

List items and dollar amount for each item exceeding $5,000 

Equipment Item Funds Requested($)* 

Total funds requested for all equipment listed in the attached file 0.00 

Additional Equipment: 

D. Travel

File Name: 

Total Equipment 0.00 

1. Domestic Travel Costs ( Incl. Canada, Mexico, and U.S. Possessions)

Funds Requested ($)* 

11,139.00 

0.00 2. Foreign Travel Costs

E. Participant/Trainee Support Costs

1. Tuition/Fees/Health Insurance

2. Stipends

3. Travel

4. Subsistence

5. Other:

O Number of Participants/Trainees 

RESEARCH & RELATED Budget {C-E} (Funds Requested) 

Tracking Number: GRANT11703742 

Total Travel Cost 

Total Participant Trainee Support Costs 
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11,139.00 

Funds Requested ($)* 

0.00 

0.00 

0.00 

0.00 

0.00 
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Contact PD/Pl: Lewin, Harris, A Scientific-Units-GO 1 (056) 

RESEARCH & RELATED BUDGET- SECTIONS F-K, BUDGET PERIOD 3 

ORGANIZATIONAL DUNS*: 0471200840000 

Budget Type*: • Project O Subaward/Consortium 

Enter name of Organization: Regents of the University of California 

Start Date*: 05-01-2017 End Date*: 04-30-2018 Budget Period: 3 

F. Other Direct Costs Funds Requested($)* 

1. Materials and Supplies 3,713.00 

2. Publication Costs 7,426.00 

3. Consultant Services 0.00 

4. ADP/Computer Services 0.00 

5. Subawards/Consortium/Contractual Costs 0.00 

6. Equipment or Facility Rental/User Fees 0.00 

7. Alterations and Renovations 0.00 

Total Other Direct Costs 11,139.00 

G. Direct Costs Funds Requested ($)* 

H. Indirect Costs

Indirect Cost Type 

1. MTDC Primate Center Rate

Cognizant Federal Agency 

(Agency Name, POC Name, and POC Phone Number) 

I. Total Direct and Indirect Costs

Total Direct Costs (A thru F) 247,049.00 

Indirect Cost Rate (%) Indirect Cost Base ($) Funds Requested ($)* 

22.7 247,049.00 56,081.00 
----------< 

Total Indirect Costs 56,081.00 

DHHS, ERNEST WILLARD, (415) 437-7820 

Total Direct and Indirect Institutional Costs (G + H) 

Funds Requested ($)* 

303,130.00 

Funds Requested ($)"I 

0.00 

K. Budget Justification* File Name: BMB_BudgetJustification.pdf 

(Only attach one file.) 

RESEARCH & RELATED Budget {F-K} (Funds Requested) 

Tracking Number: GRANT11703742 
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Contact PD/Pl: Lewin, Harris, A Scientific-Units-001 (056) 0MB Number: 4040-0001 

Expiration Date: 06/30/20t 6 

RESEARCH & RELATED BUDGET - SECTION A & B, BUDGET PERIOD 4 

ORGANIZATIONAL DUNS*: 0471200840000 
Budget Type*: • Project O Subaward/Consortium 
Enter name of Organization: Regents of the University of California 

A. Senior/Key Person

Prefix First Name• Middle 

1. Excluded by Requester

2. 

3. 

4. 

5. 

Name 

Start Date*: 05-01-2018 

Last Name* Suffix Project Role* 

Scientific Unit 
Leader/Core 
Scientist 
Core Scientist 
Core Scientist 

............. ,, ,  . . . . . ............... , , ,  ... . 

Core Scientist 
Core Scientist 

End Date*: 04-30-2019 Budget Period: 4 

Base Calendar Academic Summer Requested Fringe Funds Requested($)* 

Salary ($) Months Months Months Salary ($)* Benefits ($)* 
Institutional EFFORT 0.0 0.0 21,369.00 9,612.00 30,981.00 
Base Salary 

0.0 0.0 18,150.00 4,407.00 22,557.00 
. .................... , .. , .................. , ...... ............ .............. . . . ........ ,, ....................................................... . 

0.0 0.0 15,722.00 7,072.00 22,794.00 
. ......... ,, .. , .. ,, .. , .. ,, .. , .. ,, .. , .. ,, ...................... . . . ,, ,  ........ , , ,  ...... . . ,,, ........ ....... , , ,  ....... ........................... .. . 

0.0 0.0 11,948.00 392.00 12,340.00 
. ......... ,, ............ ,, .................................... .......................... ,, ...................................................... . 

0.0 0.0 14,922.00 6,712.00 21,634.00 
.__ ___________________ ··········································· -----.__ __ _. ..................................... ....................... ........................................... ...................................... . 

Total Funds Requested for all Senior Key Persons in the attached file 

Additional Senior Key Persons: 

B. Other Personnel

Number of Project Role*

Personnel*

Post Doctoral Associates 

File Name: Total Senior/Key Person 110,306.00 

Calendar Months Academic Months Summer Months Requested Salary ($)* Fringe Benefits• Funds Requested ($)* 

....................................................................................................... ....... , .... , ......................... ...................................... ....... , .... , ................ , ........ ......................................... ,, ....... ................... , .......................... ......................................... , ....... . 

Graduate Students 
....................................................................................................... ...................................... ...................................... ...................................... .................................................. .............................................. .................................................. Undergraduate Students ······································································································· ··········□FFORT ··········································································· ·················································· ·············································· ··················································

1 Secretarial/Clerical --------. 23,387.00 13,756.00 37,143.00 

::::::::::::)::::::::::::::Q�ii:f�:c.��(��i:$.u.r.r.:a.:: ��1i::t��y [ ........................... ::::::::::::::::::::::::::::::::::::: :::::::::::::::::::::::::::::::::::::: ::::::::::::::::::::::::::::::?t:�7.$.§0. ::::::::::::::::::::::::::Is.:�?$.§6- ::::::::::::::::::::::::::::::�j:�o.#.§6-
2 TBN Core Scientists 2.4 30,195.00 11,328.00 41,523.00 
4 Total Number Other Personnel Total Other Personnel 121,668.00 

Total Salary, Wages and Fringe Benefits (A+B) 231,974.00 

RESEARCH & RELATED Budget {A-B} (Funds Request ed) 
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Contact PD/Pl: Lewin, Harris, A Scientific-Units-GO 1 (056) 

RESEARCH & RELATED BUDGET - SECTION C, D, & E, BUDGET PERIOD 4 

ORGANIZATIONAL DUNS*: 0471200840000 

Budget Type*: • Project O Subaward/Consortium 

Enter name of Organization: Regents of the University of California 

Start Date*: 05-01-2018 End Date*: 04-30-2019 Budget Period: 4 

C. Equipment Description

List items and dollar amount for each item exceeding $5,000 

Equipment Item Funds Requested($)* 

Total funds requested for all equipment listed in the attached file 0.00 

Additional Equipment: 

D. Travel

File Name: 

Total Equipment 0.00 

1. Domestic Travel Costs ( Incl. Canada, Mexico, and U.S. Possessions)

Funds Requested ($)* 

11,473.00 

0.00 2. Foreign Travel Costs

E. Participant/Trainee Support Costs

1. Tuition/Fees/Health Insurance

2. Stipends

3. Travel

4. Subsistence

5. Other:

O Number of Participants/Trainees 

RESEARCH & RELATED Budget {C-E} (Funds Requested) 

Tracking Number: GRANT11703742 

Total Travel Cost 

Total Participant Trainee Support Costs 

Page 1334 

11,473.00 

Funds Requested ($)* 

0.00 

0.00 

0.00 

0.00 

0.00 
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Contact PD/Pl: Lewin, Harris, A Scientific-Units-GO 1 (056) 

RESEARCH & RELATED BUDGET- SECTIONS F-K, BUDGET PERIOD 4 

ORGANIZATIONAL DUNS*: 0471200840000 

Budget Type*: • Project O Subaward/Consortium 

Enter name of Organization: Regents of the University of California 

Start Date*: 05-01-2018 End Date*: 04-30-2019 Budget Period: 4 

F. Other Direct Costs Funds Requested($)* 

1. Materials and Supplies 3,824.00 

2. Publication Costs 7,649.00 

3. Consultant Services 0.00 

4. ADP/Computer Services 0.00 

5. Subawards/Consortium/Contractual Costs 0.00 

6. Equipment or Facility Rental/User Fees 0.00 

7. Alterations and Renovations 0.00 

Total Other Direct Costs 11,473.00 

G. Direct Costs Funds Requested ($)* 

H. Indirect Costs

Indirect Cost Type 

1. MTDC Primate Center Rate

Cognizant Federal Agency 

(Agency Name, POC Name, and POC Phone Number) 

I. Total Direct and Indirect Costs

Total Direct Costs (A thru F) 254,920.00 

Indirect Cost Rate (%) Indirect Cost Base ($) Funds Requested ($)* 

22. 7 254,920.00 57,867.00 
----------< 

Total Indirect Costs 57,867.00 

DHHS, ERNEST WILLARD, (415) 437-7820 

Total Direct and Indirect Institutional Costs (G + H) 

Funds Requested ($)* 

312,787.00 

Funds Requested ($)"I 

0.00 

K. Budget Justification* File Name: BMB_BudgetJustification.pdf 

(Only attach one file.) 

RESEARCH & RELATED Budget {F-K} (Funds Requested) 

Tracking Number: GRANT11703742 
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Contact PD/Pl: Lewin, Harris, A Scientific-Units-001 (056) 0MB Number: 4040-0001 

Expiration Date: 06/30/20t 6 

RESEARCH & RELATED BUDGET - SECTION A & B, BUDGET PERIOD 5 

ORGANIZATIONAL DUNS*: 0471200840000 
Budget Type*: • Project O Subaward/Consortium 
Enter name of Organization: Regents of the University of California 

Start Date*: 05-01-2019 End Date*: 04-30-2020 Budget Period: 5 

A. Senior/Key Person

Prefix First Name• Middle 

Name 

Last Name* Suffix Project Role* Base Calendar Academic Summer Requested Fringe Funds Requested($)* 

1. 

2. 

3. 

4. 

5. 

Excluded by Requester 
Salary ($) Months Months Months Salary ($)* Benefits ($)* 

Scientific Unit Institutional EFFORT 0.0 0.0 21,582.00 10,007.00 31,589.00 
Leader/Core Base Salary
Scientist 
Core Scientist 
Core Scientist 

................ , , , ,  .. , ................. , ,  ..

Core Scientist 
Core Scientist 

0.0 0.0 18,150.00 4,534.00 22,684.00 
. .................. , .. , ......................... ............ .............. . . . ......... ,, ...................................................... . 

0.0 0.0 15,880.00 7,363.00 23,243.00 
.., .. , .. ,, .. , .. ,, .. , .. , ,  .. , .. ,, .. , .. ,, ........... ........... ... ,, ,  ........ , , ,  ........ ,,, ........ ....... , , ,  ....... ........................... .. . 

0.0 0.0 12,067.00 408.00 12,475.00 
. ....... ,, ............ ,, .................................... .......................... ,, ...................................................... . 

0.0 0.0 16,204.00 7,513.00 23,717.00 
-------------------······································· 

Total Funds Requested for all Senior Key Persons in the attached file 

Additional Senior Key Persons: 

B. Other Personnel

Number of Project Role*

Personnel*

Post Doctoral Associates 

File Name: Total Senior/Key Person 113,708.00 

Calendar Months Academic Months Summer Months Requested Salary ($)* Fringe Benefits• Funds Requested ($)* 

...................................................................................................... . ......................... ............. ...................................... ...................................... .................................................. .............................................. .................................................. 

Graduate Students 
Undergraduate Students ·············1··············s�·���ii�1i11ci�·�1��i···································· ············ EFFORT ····································· ······································ ······························24:1

·s5:60 ··························14:53s:60 ······························3s:i93·:6o

:::::::::::::i:::::::::::::¥�[1f trtt:��ttt:a.1
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jj"'"" _ __,,::::::::::::::::::::::::::::::::::::: :::::::::::::::::::::::::::::::::::::: ::::::::::::::·:::::::::::::::�ttif �:� ::::::::::::::::::::::::::�t-J!�i�:� ::::::·········:::::::::::::::1t�!f �:� 
4 Total Number Other Personnel Total Other Personnel 130,761.00 

Total Salary, Wages and Fringe Benefits (A+B) 244,469.00 

RESEARCH & RELATED Budget {A-B} (Funds Requested) 
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Contact PD/Pl: Lewin, Harris, A Scientific-Units-GO 1 (056) 

RESEARCH & RELATED BUDGET - SECTION C, D, & E, BUDGET PERIOD 5 

ORGANIZATIONAL DUNS*: 0471200840000 

Budget Type*: • Project O Subaward/Consortium 

Enter name of Organization: Regents of the University of California 

Start Date*: 05-01-2019 End Date*: 04-30-2020 Budget Period: 5 

C. Equipment Description

List items and dollar amount for each item exceeding $5,000 

Equipment Item Funds Requested($)* 

Total funds requested for all equipment listed in the attached file 0.00 

Additional Equipment: 

D. Travel

File Name: 

Total Equipment 0.00 

1. Domestic Travel Costs ( Incl. Canada, Mexico, and U.S. Possessions)

Funds Requested ($)* 

11,817.00 

0.00 2. Foreign Travel Costs

E. Participant/Trainee Support Costs

1. Tuition/Fees/Health Insurance

2. Stipends

3. Travel

4. Subsistence

5. Other:

O Number of Participants/Trainees 

RESEARCH & RELATED Budget {C-E} (Funds Requested) 

Tracking Number: GRANT11703742 

Total Travel Cost 

Total Participant Trainee Support Costs 

Page 1337 

11,817.00 

Funds Requested ($)* 

0.00 

0.00 

0.00 

0.00 

0.00 
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Contact PD/Pl: Lewin, Harris, A Scientific-Units-GO 1 (056) 

RESEARCH & RELATED BUDGET- SECTIONS F-K, BUDGET PERIOD 5 

ORGANIZATIONAL DUNS*: 0471200840000 

Budget Type*: • Project O Subaward/Consortium 

Enter name of Organization: Regents of the University of California 

Start Date*: 05-01-2019 End Date*: 04-30-2020 Budget Period: 5 

F. Other Direct Costs Funds Requested($)* 

1. Materials and Supplies 3,939.00 

2. Publication Costs 7,878.00 

3. Consultant Services 0.00 

4. ADP/Computer Services 0.00 

5. Subawards/Consortium/Contractual Costs 0.00 

6. Equipment or Facility Rental/User Fees 0.00 

7. Alterations and Renovations 0.00 

Total Other Direct Costs 11,817.00 

G. Direct Costs Funds Requested ($)* 

H. Indirect Costs

Indirect Cost Type 

1. MTDC Primate Center Rate

Cognizant Federal Agency 

(Agency Name, POC Name, and POC Phone Number) 

I. Total Direct and Indirect Costs

Total Direct Costs (A thru F) 268,103.00 

Indirect Cost Rate (%) Indirect Cost Base ($) Funds Requested ($)* 

22. 7 268,103.00 60,860.00 
----------< 

Total Indirect Costs 60,860.00 

DHHS, ERNEST WILLARD, (415) 437-7820 

Total Direct and Indirect Institutional Costs (G + H) 

Funds Requested ($)* 

328,963.00 

Funds Requested ($)"I 

0.00 

K. Budget Justification* File Name: BMB_BudgetJustification.pdf 

(Only attach one file.) 

RESEARCH & RELATED Budget {F-K} (Funds Requested) 

Tracking Number: GRANT11703742 
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Contact PD/Pl: Lewin, Harris, A Scientific-Units-001 (056) 

SCIENTIFIC COMPONENTS: BRAIN, MIND, AND BEHAVIOR RESEARCH UNIT 

BUDGET JUSTIFICATION 

PERSONNEL 
The personnel table provides an overview of the percent full time equivalent (FTE) devoted to CNPRC base 
grant functions and the funding source. Totals with an asterisk (*) represent those individuals whose effort is 
split among more than one component of the CNPRC. 

Percent (%) FTE devoted to CNPRC base 
functions by source 

I Personnel Role P51 I Proqram Income I Other I Total
Excluded by Requester Core Scientist, Unit Leader o/o Effort 

Core Scientist 
Core Scientist 
Core Scientist 
Core Scientist 

I TBN Core Scientist 10 I 0 I 90 I 100 

I TRN Core Scientist 10 I 0 I QO I 1nn 

'
Excluded by Requester Administrative Assistant 1°/o Effort 

I Unit Safety Coordinator I 
TBN=to-be-named 

Excluded by Requester 'EFFORT 
1 

% Effort Excluded 
_______ ... PhD, Core Scientist and Unit Leader ___ ..,...,.,,......,..months by is Professor 

and Vice Chair, Department of Psychology, College of Letters and Sciences. Her researc in erests are in the 
field of behavioral neuroendocrinology. Specifically, she studies the hormones oxytocin and vasopressin, and 
how they are related to the formation and maintenance of social bonds. She examines this question in a 
developmental and a comparative fashion, using both rodent (prairie vole) and primate (titi and rhesus 
monkey) models. 

Excluded by Requester EFFORT 

E
Excluded by 

PhD, Core Scientist 
_ __. .............. -

months Requester is Distinguished Professor of 
____

_
_ ..,.....

_
.....,..__,ehavioral Sciences, Sc oo o e 1cine, an ctor of the UC Davis MIND 

as trained as a neuroscientist and psychologist. His research involves studies of the 
structure u I of the hippocampal formation and amygdaloid complex in the nonhuman primate model 
and in humans. For the last 18 years he has also carried out behavioral studies in the rhesus monkey, with a 
focus on anal ses of the "social brain", and studied the monkey model of autism. 

Excluded by Requester IEFFORT I 
.__ _______ _, PhD, Core Scientist

._ 
__ .....,....,,,....,....,mon r----1-__ ,.....is Research Professor,

Department of Psychology, College of Letters and Sciences Exclu.........,....� research program is focused on 
the causes and consequences of individual differences in biol5e av1ora organization, a term that encompasses 
temperament, hypothalamic-pituitary-adrenal (HPA) regulation, and emotionality. He developed the 
BioBehavioral Assessment (BBA) Program which is based on more than three decades of psychobiological 
research d · existence of stable, individual differences in patterns of adaptation to the 
environment Ex

R 
clude

t
d by is a member of the Behavioral Research Services Core where he oversee the BBA . eques er 

services. 
Excluded by Requester 

IEFFORT I o/o 
PhD, Core Scientist ._ ______ __.m Effort is Professor Emeritus, 

.__..,......,e..,,p,..,,a'""r"""m"'"e""'n,,.......o,,...........,...,sy"'"'c..t..ology, College of Letters and Sciences·liEx
R�
cittiuddEeidt

d15yrTh-rnTl"l"F'=l"l"l"l"lr-J.; primate biobehavioral. e ues er development, and has been studying this phenomenon thro reer. He has been a collaborator on 
the BBA project since its inception in 2001. He focuses on the examination of the role of prenatal experience, 
as well as of the role of different early experiences on biobehavioral outcomes. 

!Excluded by Requester I IEFFORT 
I 1% Eff: I ""'"''' by

---=------,.-=--� PhD, Core Scientist .__ ____ _. months - Requester is Professor, 
Department of Population Health and Reproduction, School of Veterinary edicine. Her research program 
focuses on the large matrilineal social groups of rhesus macaques unique to the CNPRC as well as captive 
and wild macaque groups in both Europe and Asia. Patterns of health and well-being within human and animal 
societies and across different multispecies communities represent emergent global patterns whose underlying 
dynamics must be understood to better tackle complex health issues. She is the lead for the Behavior 
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Contact PD/Pl: Lewin, Harris, A Scientific-Units-001 (056) 

Management Services in Primate Services and she leads the cooperative training and management services in 
the Behavioral Research Services Core. 

TBN Core Scientists (2) (1.2 calendar months - 10% each Core Scientist). The commitment of the Provost 
and respective Dean's of the Schools of Medicine and Veterinary Medicine, and the Colleges of Biological 
Sciences, Engineering, and Letters and Sciences (see Overview) to new faculty positions includes two Unit 
Core Scientist positions (see Research Strategy). One of the new faculty recruitments is proposed at the junior 
investigator level and one with a more established research program . .,,..,....--, 

.------- % 

Excluded by Requester 
'
EFFORT 

I Administrative Assistant months
Effort Excluded by provides administrative 

-------.---........ ,.._-i... . . Requester 
support or -related activities and programs.

IEFFORT I Excluded by 

._____,,,----,,,---,--------Unit Safety Coordinator 
.... .....,......,.....--.,.....--months Requester serves as the Unit Safety 

Coordinator, provides assistance in the training of staff and s u en s, coor ina es and prepares sample 
shipments to investigators, and maintains the required documentation associated with these activities. 

FRINGE BENEFITS 
Fringe benefits are calculated at the UC Davis federally negotiated rates, which are applied by title code and 
fiscal year (July through June). 

EQUIPMENT 
None requested 

TRAVEL 
$10,500 total is requested for each Core Scientist to attend a national meeting in their respective area(s) of 
expertise (7 x $1,500). 

SUPPLIES 
$3,500 in general supplies is requested to support activities with new investigators and sharing of resources. 

OTHER EXPENSES 
$7,000 is requested for manuscript preparation and submission (7 x $1,000). 

FACILITIES AND ADMINISTRATIVE COSTS (INDIRECT COSTS) 
Indirect Costs are budgeted in accordance with the UC Davis rate agreement dated August 19, 2013 at 22. 7%, 
which is the negotiated rate for the CNPRC Base Grant. Per the UC Davis' rate agreement, this indirect cost 
rate is applied on a Modified Total Direct Cost basis, which includes all salaries and wages, fringe benefits, 
materials and supplies, services, travel, and the first $25,000 of each subgrant and subcontract. Excluded from 
the modified total direct costs are equipment; capital expenditures; charges for tuition remission; rental costs; 
scholarships and fellowships; as well as the portion of each subgrant and subcontract in excess of $25,000. 
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Contact PD/Pl: Lewin, Harris, A Scientific-Units-GO 1 (056) 

RESEARCH & RELATED BUDGET - Cumulative Budget 

Section A, Senior/Key Person 

Section B, Other Personnel 

Total Number Other Personnel 

Total Salary, Wages and Fringe 
Benefits (A+B) 

Section C, Equipment 

Section D, Travel 

1. Domestic

2. Foreign

Section E, Participant/Trainee Support 
Costs 

1. Tuition/Fees/Health Insurance

2. Stipends

3. Travel

4. Subsistence

5. Other

6. Number of Participants/Trainees

Section F, Other Direct Costs 

1. Materials and Supplies

2. Publication Costs

3. Consultant Services

4. ADP/Computer Services

5. Subawards/Consortium/Contractual
Costs

6. Equipment or Facility Rental/User
Fees

7. Alterations and Renovations

8. Other 1

9. Other 2

10. Other 3

Section G, Direct Costs 
(A thru F) 

Section H, Indirect Costs 

Section I, Total Direct and Indirect 
Costs (G + H) 

Section J, Fee 

Tracking Number: GRANT11703742 

Totals($) 

20 

55,744.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0 

18,581.00 

37,163.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

543,243.00 

597,503.00 

1,140,746.00 

0.00 

55,744.00 

0.00 

55,744.00 

1,252,234.00 

284,259.00 

1,536,493.00 

0.00 
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Contact PD/Pl: Lewin, Harris, A Scientific-Units-001 (056) 

PHS 398 Cover Page Supplement 

1. Project Director / Principal Investigator (PD/Pl)

Prefix: 

First Name*: Harris 

Middle Name: A 

Last Name*: Lewin 

Suffix: 

2. Human Subjects

Clinical Trial? 

Agency-Defined Phase Ill Clinical Trial?* 

3. Permission Statement*

e No 

Q No 

O Yes 

O Yes 

0MB Number: 0925-0001 

If this application does not result in an award, is the Government permitted to disclose the title of your proposed project, and the name, 
address, telephone number and e-mail address of the official signing for the applicant organization, to organizations that may be 
interested in contacting you for further information (e.g., possible collaborations, investment)? 

O Yes e No 

4. Program Income*

Is program income anticipated during the periods for which the grant support is requested? Q Yes • No

If you checked "yes" above (indicating that program income is anticipated), then use the format below to reflect the amount and source(s). 
Otherwise, leave this section blank. 

Budget Period* Anticipated Amount ($)* 

Tracking Number: GRANT117037 42 

Source(s)* 
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Contact PD/Pl: Lewin, Harris, A Scientific-Units-001 (056) 

PHS 398 Cover Page Supplement 

5. Human Embryonic Stem Cells

Does the proposed project involve human embryonic stem cells?* • No Q Yes 

If the proposed project involves human embryonic stem cells, list below the registration number of the specific cell line(s) from the following 
list: http://grants.nih.gov/stem_cells/registry/current.htm. Or, if a specific stem cell line cannot be referenced at this time, please check the box 
indicating that one from the registry will be used: 

Cell Line(s): □ Specific stem cell line cannot be referenced at this time. One from the registry will be used.

6. Inventions and Patents (For renewal applications only)

Inventions and Patents*: O Yes e No 

If the answer is "Yes" then please answer the following: 

Previously Reported*: O Yes Q No 

7. Change of Investigator/ Change of Institution Questions

□ Change of principal investigator / program director

Name of former principal investigator / program director: 

Prefix: 

First Name*: 

Middle Name: 

Last Name*: 

Suffix: 

□ Change of Grantee Institution

Name of former institution*: 
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SCIENTIFIC COMPONENTS: BRAIN, MIND, AND BEHAVIOR RESEARCH UNIT 

SPECIFIC AIMS 

The Brain, Mind, and Behavior Research Unit specializes in research on sociality, temperament, and 
development, with a true lifespan approach - utilizing measures from prenatal life to aged animals, including 
multiple time points in many studies. Increasingly, research is translational in nature with the development of 
many new primate models of human psychiatric disease. Core Scientists head vibrant individual research 
agendas that contribute to the training of a very large number of undergraduates, graduate students, 
postdoctoral trainees, visiting students, and visiting scientists of many different levels. Our Core Scientists also 
contribute significant service to the California National Primate Research Center (CNPRC) through 
administrative positions, and committee memberships. The Research Unit also facilitates significant research 
programs by outside investigators, especially those interested in working in behavioral neuroscience with aged 
monkeys; those working with field cage monkeys; and those interested in working with the titi monkey colony. 
Unit Specific Aims for the next funding period include: 

Specific Aim 1. Advance the CNPRC resource through scientific contributions directed at 
understanding normal and abnormal function, and at developing interventions to remediate abnormal 
function, at the levels of brain, mind, and behavior (both individual and social behavior). 
Plan. In pursuit of this Specific Aim, we will conduct mechanistic and interventional studies using the 
nonhuman primate as a laboratory animal model for human neural systems, psychopathologies, and 
behavioral abnormalities; contribute towards the understanding of lifespan health by investigating the role of 
chronologic age in the structure and function of brain, mind, and behavior; develop nonhuman primate models 
of neurological and psychiatric disorders such as autism and schizophrenia with the goal of more rapidly 
advancing therapeutic interventions for human patients; continue to explore the role of brain, mind, and 
behavior on other physiological systems within the organism; and advance next generation technologies for 
molecular modification of the functioning primate brain. 

Specific Aim 2. Contribute unique expertise and service towards utilization of the CNPRC resources at 
both regional and national levels. 
Plan. The Unit will provide technological and collaborative expertise for the investigation of structure and 
function of brain, mind, and behavior through collaborations and support of affiliate research; through 
development of methodologies using the nonhuman primate as a laboratory animal model; and through serving 
as a biological specimen repository for catalogued nonhuman primate samples (behavioral and tissue) 
obtained through NIH funded studies in brain, mind, and behavior. 

Specific Aim 3. Train and mentor the next generation of nonhuman primate scientists in research 
focusing on the brain, mind, and behavior. 
Plan. The Unit will provide training and mentoring opportunities for undergraduates, graduate students, 
postdoctoral fellows, visiting students, and junior investigators through a variety of opportunities. These include 
involvement of students receiving research credit in cutting-edge research on brain, mind, and behavior 
including social network theory, biobehavioral assessments, and work with the outdoor rhesus and titi monkey 
colonies. We will also continue a formal internship program with Brigham Young University students as well as 
opportunities for visiting students and scientists. 

Specific Aim 4. Enhancement of CNPRC colony resources. 
Plan. The Unit will provide expertise on rhesus and titi monkey behavior and physiology to enhance their well
being, behavioral management, and continued colony success. Core Scientists will continue to enhance the 
CNPRC rhesus monkey colony resource by obtaining and making available new data on naturally occurring 
variation in social roles in a marker of inflammation. 
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SCIENTIFIC COMPONENTS: BRAIN, MIND, AND BEHAVIOR RESEARCH UNIT 

RESEARCH STRATEGY 

INTRODUCTION 

The Brain, Mind, and Behavior (BMB) Figure 1. Organizational Chart: Brain, Mind, and Behavior
Research Unit specializes in research on 
sociality, temperament, and development, 
with a true lifespan approach - utilizing 
measures from prenatal life to aged 
animals, including multiple time points in 
many studies. Increasingly, research is 
translational in nature with the 
development of many new primate 
models of human psychiatric disease and 
a focus on interventions. Core Scientists 
head vibrant individual research agendas 
that contribute to the training of a very 
large number of undergraduate students, 

Excluded 
by 

,_ 

Harris Lewin, Pl ] 
Excluded by Interim Director l Requester 

[ Brain, Mind, and Behavior Research Unit ] 
Excluded by Requester 

Jn11 Leaaer Jl J l Jl
'!Excluded by I
Administrative Assistant I 
!Excluded bv Renuester

Unit Safety Coordinator) 

TBN (2) 

graduate students, postdoctoral trainees, v1s1t1ng students, and v1s1ting sc1ent1sts of many different levels. Our 
Core Scientists also contribute significant service to the CNPRC through administrative positions and 
committee memberships. Research Unit Core Scientists facilitate significant research programs by external 

. . . .  

investigators, making the BMB Unit a truly national resource. T · · include large, well-funded 
Excluded b rking in behavioral neuroscience with aged monkeys Excluded by niversity of Arizona!:;xclude.d by
Requester Y Mount Sinai); and those working in spinal cord regeneration Excluded by UC San Diego). The 

facilitates the needs of investigators interested in the stu y o cage monkeys, and those 
interested in working with the titi monkey colony. 
Table 1. Brain, Mind, and Behavior Research Unit Personnel, Affiliation, and CNPRC Role 
I Personnel UC Davis Campus Affiliation CNPRC Role 

Excluded by Requester Department of Psychology, College of • Core Scientist, Unit Leader
Letters and Sciences • Colony Management Committee
Department of Psychiatry and Behavior • Core Scientist
Sciences, School of Medicine • Team member of a UC Davis RISE project

• Core Scientist
• Behavior Research Services Core

Department of Psychology, College of • Lead, Analytical and Resource Core (to 2013)
Letters and Sciences • Associate Director for Research (to 2011)
Department of Psychology, College of • Core Scientist
Letters and Sciences • Colony Management Committee
Department of Population Health and • Core Scientist
Reproduction, School of Veterinary • Lead, Behavior Management Services
Medicine • Lead, Behavior Research Services Core

I I tsN {.:'.) Based on joint recruitments Core Scientists 
Excluded by Requester CNPRC Administrative Assistant 

CNPRC Unit Safety Coordinator 
RISE=Research Investments in Science and Engineering; TBN=to-be-named 

Table 2 shows the support for the BMB Unit per the FOA. A small component of salary is supported on the P51 
base grant (see budget justification), and represents the commitment to the mission, outreach, and services. 
Extramural grant funding is shown in Table 3, below. 
Table 2. Support for the Brain, Mind, and Behavior Research Unit (does not include research grants per FDA. See
Unit grant funding Table 3, below) 

May 1, 2014 to April 30, 2015 May 1, 2015 to April 30, 2016 
P51 Base Grant $216,079 $238,302 
Program Income from P51 $0 $0 
Other Sources $0 $0 

TOTAL $216,079 $238,302 
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Ireviewers' comments 
Resoonse to Summarv Statement. I 

reviewers' comments 

SIGNIFICANCE 
The BMB Unit currently Figure 2. Lifespan health research in the BMB Unit

consists of five Core ...,Ex_c- lu-d -ed_b_y ... 
Scientists, all of which are Requester 
addressing aspects of 
behavior relevant to lifespan 
health. Specifically Unit 
research programs focus on 
animal models of 
ne u rodeve lopm ental 
disorders, the role of 
individual differences 
throughout the lifespan, and 
social network theory applied 
to the advancement of.,.._ __ __,, 

Amygdala development---------
Amygdala damage Behavior, brain development 

Maternal auto-antibodies-------►Behavior, brain development 
Intranasal oxytocin Pair-bonding, neural 
treatment _____.activity, reproduction 

Parenting received Social bonds in natal groul)!! Neural basis of 
adult social bonds 

Ketamine exposure� Emotional behavior Jwenile asthma 

Stress axis stress 

ilfenatal stress 

Prenatal 

BioBehavioral assessment -
Diantl
c;..;;_ =,;..;ea�---!JI>► Reproduction 
Social behavior 

Social development . . 
Early life stress _____. Behavior _____. Behavior 

_ J, _ Social networii siiucturelifynaiiucs 
+ Early soc,ar reanng/---+ stress =ponsibility---+ PsychosociaUphysical health 

iobehavioral assessmeqt 
Earl social reari Social behavior 

Infancy Adult Aged 
human and animal health �-------------------------------<Exc luded by 

...-.1.1.F..:.i_l.lo:...:a2'"'--. ..:.ln.:....i==�......i.:h.:.:.:..�.:.:.i.��:.:.:..1..� the research of many national investigators (Unit Affiliates Requester 

..... ----------....... ------.........mon eys. aJor areas o exper 1se inc u e: 
who carry out extensive research programs, particularly in 

1. Animal Models of Neurodevelopmental Disorders. A major research focus area in the Unit is
neurodevelopmental disorders, particularly disorders including social deficits, such as autism. The effects of· ent on lifespan health has been a central theme of the BMB Unit from its inception by Dr.

hose early work on attachment in monkeys, and its effects on later behavior, was central
to the field. All of the current Unit members work on some aspect of sociality and its relationship to whole
body health and physiology. The translational potential of this work is increased by the research performed
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Excluded by
Requester 

....... ----'�"'-W.I� Scientists' laboratories - including human sub·ects research by.__ ___ _.rodent research by Dr. 
�=�-......, 

and collaborations by all Unit members Excluded by serves as MIND Institute Director of Research at 
ocuses on human developmental disorders), accelerating the translation of this research to the clinic. 

In addition to focusing on lifespan health (Figure 2), the BMB Unit Core and Affiliate Scientists emphasize 
research on interventions. Examples include findings that chronic intranasal oxytocin, currently in clinical 
trials for children with autism, may have long-term, potentially detrimental effects on · havior; 
however, these effects appear to de end on the develo mental sta e at administratio �c��d-�_d 

-1..udi...du.b=l..l.l...-....,ongoing studies by Unit Affiliates Excluded by Requester (in collaboration wit Re�ie:ter Y 
Reproductive Sciences and Regenera 1ve e 1cine ni are oo mg a he "critical window hy 
monkey model, providing an experimental test of the idea that efficacy of estrogen treatment is impacted by 
timing post-menopause. These monkey data directly inform clinicians researching hormone effects on 
cognition in women as well as decisions by physicians to recommend (or not) post-menopausal hormone 
therapy. In addition, Unit Affiliates are · · ting the efficacy of a cyclooxygenase inhibitor to reduce 
depressive responses to social loss �clude

t

d by the role of embryonic stem cells and induced neural 
progenitors in spinal cord injury repai eques er nd use of nerve growth factor (NGF) and brain-derived 
neurotrophic factor (BDNF) to increase neuronal survival and improve memory and executive functioning in 
a monkey model of Alzheimer's Disease!;><clude

1

d by I
The BMB Unit utilizes, and facilitates the use of, several unique resources for the study of social 
development and neurodevelopmental disorders. A small titi monkey ( Callicebus cupreus) colony ( ~86 

Figure 3. Titi monkey family with 
infant carried bv father. 

animals) located at the CNPRC is a perfect example of a unique primate 
resource - it is the only laboratory colony of these monkeys in the world 
(Figure 3). While Cal/icebus cupreus are not considered endangered, 
they are a CITES Appendix II species in which trade is closely controlled. 
The CNPRC is thus the only readily available source for this species for 
researchers. Because of their strong monogamous pair-bonds, titi 
monkeys are an ideal primate model f · cial bonds
and are used as such in research by Excluded by RequeSter While this
cola __. ............................ -rupported by two S one O Excluded by Requester the 
othe Excluded by ollaborators from the MIND In,_......,......,.....,.........,....,. ...... "", of 
Minnesota , p ans for expanding the investigators utilizing the colony is 
detailed under the Future Directions section, below. 

Another unique resource in the BMB Unit is the half-acre field cages 
containing large, stable social groups of rhesus monkeys (Figure 4). 
These groups are well-characterized by our Behavior Management
Services team (see Primate Services), by our BioBehavioral 
Assessment (BBA) Program (see below), and are utilized by the 
individual research programs of several BMB Core Scientists. These data 
have been levera ed to su ort the research of new Affiliate Scientists
such as Excluded by Requester 

!Figure 4. Rhesus monkeys in outdoor social groups.I

2. Role of Individual Differences throughout the Lifespan. The development of the field of personalized
medicine has brought the idea of individual differences to the forefront. The BBA Program is a resource
unique to the NPRC system. (Note that this is a research program distinguished from the Behavior
Research Services Core, which is a fee-for-service Core that offers assessment capability). The
program is based on more than three decades of psychobiological research documenting the existence of
stable, individual differences in patterns of adaptation to the environment, referred to as biobehavioral
organization (encompassing a variety of related processes including emotionality, temperament, and
behavioral and physiological reactivity). Different patterns of biobehavioral organization are detectable at an 
early age and are remarkably persistent across the lifespan. In primate colonies, such differences arise
naturally, as well as from specific husbandry practices. The BBA Program involves quantification of
individual differences in biobehavioral organization, and since its inception in 2001, more than 3,800
animals have been assessed. Data are made available on the internal CNPRC website, and data sets are
available from Excluded by (Pl, R24-0DO1O962). Data have been used (1) to better understand colony-Requester rategy Page 1348 
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relevant outcomes (papers are published or in preparation showing how biobehavioral organization is 
related to display of abnormal behavior, prevalence of diarrhea, ease of learning through positive and 
negative reinforcement, and reproductive outcomes); (2) to demonstrate how maternal, environmental, and 
genetic factors, as well as routine colony management practices, separately and together, affect variation in 
biobehavioral organization (e.g., nursery-rearing, prenatal exposure to ketamine, polymorphisms for specific 
candidate genes, birth timing, degree of Chinese ancestry, energy content of mother's milk); and (3) for 
animal selection and for hypothesis testing by both internal and external scientists - for example, in the 
current funding period, 69 separate datasets were provided to 34 individuals. Recipients of these datasets 
included scientists, postdoctoral fellows, and graduate and undergraduate students from multiple institutions 
across the U.S. Also during this period, the BBA Program was a component of 38 proposals (21 funded, 1 
under review) including CNPRC Pilot Projects, Foundation grants, and NIH grant applications to multiple 
institutes or centers (NHLBI, NIAAA, NICHD, NIDA, NIEHS, NIMH, NCRR, OD). The focus of these grants 
covered a broad range, in terms of both scientific questions, and in terms of the subject age; while the BBA 
Program assesses animals in the infancy period, data are used to identify temperament patterns that are 
linked to behavioral and health outcomes at later ages - funded projects have examined asthma in 
juveniles, social motivation in young adults, and preterm labor in adult females. Examples of funded projects 
that used BSA data are noted with an asterisk in the funded grant table at the end of this section. 

3. Social Network Theory Applied to the Advancement of Human and Animal Health. A new focus of the
Unit includes using the tool of social network theory to advance human and animal health. Rhesus monkeys
have complex hierarchical family-structured social networks that are analogous to human social structures
and thus can be used as a translational model for the im ortance of the social environment on a variety of

�eluded �E:!�IJhc:>1,JJGQ!Ilesinhumans.Arecentpublicatio .. ---- 2014] discusses the use of novel network 
equeSle analysis techniques to decipher monkey socie a co apse as a model for investigating systemic risk

assessment in financial and other human societal systems. The idea is that one can use these new 
computational network approaches to predict and prevent systemic collapse at multiple organizational levels 
in social and other biological systems and the effects of social or biological instability on health outcomes. 
Another significant finding is that dominance or status uncertainty is more important than absolute rank in 
influencing negative health outcomes in rhesus macaques. This finding suggests that the certainty of ones' 
relationships within and across socioeconomic classes, rather than socioeconomic class alone (low, middle, 
high income; e.g., rank), may be predictive of positive or negative health in human societies. Future 
directions of this program will be to continue the multi-level multi-disciplinary study of socioecological effects 
on health and well-being in the macaque as a translational model for humans as well as to enhance the 
welfare of captive and wild macaques world-wide. This includes expansion of current studies on how social 
networks influence infant development and the inclusion of brain structure and function as both a health 
outcome and as predictors of other health metrics. 

Progress and Major Accomplishments: Contributions to the CNPRC Mission 
The 8MB Unit continues to be at the forefront of behavior and neuroscience research, as demonstrated by the 
Unit publication and funding record. During the current reporting period (May 1, 201 O through April 30, 2014), 
8MB Core and Affiliate Scientists published 131 articles in peer-review journals and garnered a total of $28.3 
million in extramural funds (Table 3). 8MB Research Unit Core Scientists support the role of the CNPRC as a 
resource by our Affiliate program (Figure 5), our facilitation of access to data and tissue by outside 
investigators, and other CNPRC services. 

TOTAL* 

$28,336, 1 09* 

*Does not include currently funded grants May 1, 2014 to April 30, 2015, to date, of $6,280,952

Affiliate Scientists and the 8MB Unit. A major focus of the 8MB Core Scientists is the facilitation of research 
by Affiliates. Affiliate Scientists may identify research opportunities at the CNPRC through interactions with 
Core Scientists at conferences and in other venues; through identification of research resources on our 
website; and through applications to the CNPRC pilot program (see below). Core Scientists then work with 
Affiliates for preparation of animal protocols and for applications for grant funding. In some cases, these 
associations are true collaborations (see Table 4). In other cases, the Core Scientist facilitates the Affiliate's 
research as a service to the CNPRC, including supervision of on-site personnel, animals, and study conduct. 
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T bl 4 AffT t P bl" f a e 11a es, u Ica ions wI 11a es, an "th AffT t ran s e •v 11a e cIen Is s av ' . ,p d G t I d b  AffT t S . f t (M 1 2014 A ril 30, 2014) 
Institution Number of Affiliates Total Publications Total Grant Funding ($) 

CNPRC 23 26 3,044,265 
UC Davis 27 17 2,893,516 
Outside UC Davis 28 56 11,768,045 

TOTAL 78 99 $17,705,826 

UC Davis. For instancefExcluded by RequeSter
J 

research 
.--....u.lW.l.ll.l.,l,..l.l.l.i:i.LLI.I.I.LCi.l..l.Ll:l,,,;;I...I.I..L.U.U..l.l,,l,,.Ji;;J.,L..c:l..l,.Ll.l.l,l.l,,W.ll...l.l.l.l.l.l.l,l;;..L..l.l.&...1.1.•aternal autoimmunity w�1cr1 SfloWS sy111p10111s (O havioral, Excluded by Requester neural, and in eye-tracking) similar to those in human 

The 8MB Unit has many active Affiliates across 

autism and schizophrenia. She plans to use positron 
emission tomography (PET) imaging data to develop 
novel diagnostic biomarkers and targeted treatments for 
schizophrenia. In addition, she has an R21 to evaluate a 
potentially neuroprotective compound in monkeys. 
!Excluded by Requester I

, .. ______ ...., research (Affiliate Scientist) on iron
deficiency in monkey models led to a clinical study that 
supported the specific finding of lengthened red blood cell 
half-life associated with prenatal iron deficienc Exclude etd by al., 2014). Request 

er 
Figure 5. BMB Unit Core Scientists maintain a large number 
of collaborations throughout the UC Davis campus, and the 
world. In this social network analysis the size of the nodes 
represents the number of collaborations for each Core 
Scientist, and the width of the line represents the number of 
collaborations with other scientists. Green=CA, blue=national, 
red=international 

The I-CAN SZ (lnterdisci linar Collaborative, Analysis of Neuroimmune-based Schizophrenia) ro ram is led· · Excluded by Requester enter for Neuroscience, and includes Core Scientist Excluded by Requester 
Reproductive Sciences and Regenerative Medicine Research Unit), and Af 

_"1,l,l,l;l-'lil;.__ __ ;·• ............. ...,.,.,,.,.,ether eight research groups. The program tests the idea that maternal infection during 
pregnancy contributes to the development of SZ, a disabling brain disorder that affects 1 % of the population by 
altering immune molecules in the brains of offspring, resulting in changes in cellular connections. This is the 
first study to characterize changes in immune responses, brain inflammation, brain anatomy, and behaviors 
simultaneously in high-risk individuals as well as in two nonhuman model systems. This RISE program (see 
Overview) highlights ongoing efforts on brain disorders. 
As noted, the Pilot Program is a useful tool for recruitment of new scientists interested in initiating research at 
the CNPRC. The application and review process is described elsewhere (see Pilot Research Program); it is 
important to note that each project requires the guidance and participation of a Core Scientist (Table 5). 
T bl 5 P51 P"I t R h P 

. 
t 

. 
th 8MB U ·t a e 10 esearc roJec s m e m 

I R<>rini<>nt Dates P51 Type Title of Project Excluded by 2009-2011 Supplement Epigenetic Risk Following Early Life Requester 
Postdoctoral Stress in Infant Macaques 

2010-2012 Supplement Neural Correlates of Social Buffering in 
Postdoctoral Juvenile Rhesus Macaques: Friends vs. 

Familiar Companions 
2011-2012 Pilot A Nonhuman Primate Model for Autism 

Proa ram Spectrum Disorder Treatment Recovery 
2012-2013 Pilot The Role of Oxytocin Biology in Primate 

Proqram Social Impairments 
2013-2014 Pilot Role of Oxytocin Signaling in the 

Program Amelioration of Diet-Induced Obesity in 
Nonhuman Primates 

Outcomes 

• NIH R03
• 2011 Janssen Fellowship in

Translational Neuroscience
• Private foundation fundina

Private Source 

• Publication in progress

• NIH R21
• SFARI Pilot Award
In progress 
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Facilitating Access to Data and Tissue Samples. BMB Core Scientists 
responded to many requests for data and tissue samples during the current 
funding period. The BBA Program filled 34 requests, while BMB investigators 
also filled two requests for rhesus brain tissue and seven requests for titi 
monkey tissue and blood samples. 
Training and Mentoring. The BMB program 

Figure 6. BMB Unit traineesis extremely active in training and mentoring 
at all levels (Figure 6). Undergraduates in during 2010-2014·
particular are heavily recruited, usually from 
classes taught by Core Scientists (Table 6). These undergraduates are 

8MB Trainees 2010·2014 

30 
z 

25 3 
20 { 

1s a 

10 !. 

5 ! 

primarily from Psychology; Animal Biology; and Neurobiology, Physiology, and Behavior, and they receive 
course credit for their participation in BMB research programs. Active research is balanced with laboratory 
meetings and journal clubs where they obtain the theoretical basis for their internship. 

Table 6. Outcome Measures for 147 BMB Unit Undergraduates 21 under-represented minorities) 
Current Graduate Professional Internships 

Underaraduate School School Employment / Volunteer Lost to Follow-up 
54 18 16 20 4 35 

!Excluded by 
erved as the facilitators for a yearly su g the prior funding period Durin mmer 

ship program associated witti]Excluded by Requester pf Brigham Young University (BYU). BYU sup intern ports 
approximately 8 students every summer for internships in the BMB Unit for a 2-month period. During that time, 
the interns work in multiple laboratories and learn skills including behavioral observation, sample collection, 
and tissue slicing. Each summer the BMB Unit organizes a research seminar series - originally for these 
students - but open to others as well - which has become very well attended by faculty, students, and staff 
from throughout the CNPRC. This program has r I in n merous research presentations by the students 
at scientific conferences, as well as publications Excluded by t al., 2014). Excluded by Requester 
All BMB C S · · I · · 

· 
....,.._,....,..,....,.....,...,,......,....,...,,....,.,

,-.-,! h UC D . Requester ore c1ent1sts a so part1c1pate 1n one or more gra uate g�.....,._..........i t e av1s campu
Anjrr,al Behavior, Neuroscience Psychiatry a · Sciences �c�uded nimal Behavior and Ps...,y .... c,....O,....,...,,..O...,.gy'"";....-..... 

l�xclud£d by Psychology; Excluded sychology Excluded by nimal 
Y eque

, Ecology, Anthropology, Animal
B. I p . Vb Re uest M d. . ) Re uester d f h BMB U . h d. . . h d10 ogy, revent1ve e 1cine . ents rom t e nit ave 1stingu1s e 
themselves in recent years, winning many nationally competitive fellowships and dissertation awards. 
Graduating BMB students from the last five years have gone on to postdoctoral positions at Columbia 
University, UCLA, and OHSU, among others; more advanced graduates hold faculty positions at University of 
Arizona, Cambridge University, Bucknell University, University of Pennsylvania and Vir inia Institute of 
Technology. Unit postdoctoral fellows have been similarly successful. Recentl Excluded by Requester 
laboratory) was awarded a K99 Career Transition Award from NIH an Excluded by Requester aboratory) is 
now a tenure-track assistant professor at Harvard University. 
Enhancement of Colony Resources. BMB Core Scientists serve the CNPRC in man other ca acities that 
enhance both the animal colonies and the CNPRC as a national resource Excluded by Requester leads 
Behavior Management Services at the CNPRC (see Primate Services), w I e Excluded by Requester (who 
served as Associate Director for Research until 2011) was the head of the Analytica an esource ore until 
late 2013, and is a current member of the Behavior Research Services Core. The Core offers behavioral 
phenotyping services, ositive reinforcement training, and assessments similar to those in the BBA Program, 

�ciu:�:c:trnGharge basis·--......... -.....,...,......,..,..-is the Unit Leader for BMB and represents BMB on the Researchqu ��visory Committee in er ro e as nrt eader. 

In the current funding period, BMB Core Scientists were also members of many standing and ad hoc 
committees at the CNPRC, for instancejExcluded by Requester �erve on the Colony Management
Committe Excluded by participated in search committees tor both the senior and associate veterinarian 
positions; Requester served as chair of the Academic Personnel committee at the CNP,..,!,loo:..,....;���s a
member o t e searc committee for the Information Technology Services Assistant Directo �clude

t
d by 

team member of a multidisciplinary campus RISE initiative. Finally, all BMB Core Scientists e ues er eir 
home departments, in service to their college or school and at the University level, and in service to their fields. 
INNOVATION 
BMB has advanced innovation in several areas: 
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• Technological innovation. The BMB Unit has piloted techniques including reversible neural lesioning,
advances in sophisticated, non-invasive eye-tracking technology, and development of a robotic device to
assess impaired hand function. Many research programs use non-invasive imaging (microPET, MRI).

• Innovation in the field of individual differences/personalized medicine. The use of natural variation in
the large field cage populations to study the effects of temperament on health including asthma, SIV
infection, and chronic diarrhea.

• Innovation in treatments. Studies in titi monkeys are examining the long-term effects of intranasal oxytocin
in humans; long-term results from clinical trials with autism will not be known for years. Studies have also
resulted in improved immunosuppressive treatments for monkeys with stem cell grafts. Other interventions

.--.....i.=.c..u.11.1.Ci.i..r...1,,1. the BMB Unit include a cyclooxygenase inhibitor to reduce depressive responses to social loss 
��----1..,....._....i..i;=�le of both embryonic stem cells and induced neural progenitor cells in repair of spinal cord

iniury Re uester and the use of neurotrophic factors such as NGF and BO · euronal survival
as well as improve memory and executive functioning in Alzheimer's Diseas Excluded by

• Innovation in monkey models. BMB Core Scientists, in collaboration witn o er Core Scientists 
and outside Affiliate Scientists, have developed monkey models for autism, loneliness, spinal cord injury, and 
the effects of temperament on asthma, preterm labor, and response to social loss. 

• Innovation in social network theory. Core Scientists used social network theory in innovative ways,
including using primate social systems as a model for banking collapse, and investigating the dynamics of
rhesus monkey social systems in relationship to biomarkers of stress and other health outcomes.

APPROACH 
Plans for the Next Funding Period 
Going forward, the BMB Unit will continue to support the Specific Aims of Research Excellence and 
Resource Enhancement within our specific spheres of excellence, which include the study of lifespan health, 
with a focus on neurodevelopment, individual differences, and social network theory. Key to advances in these 
areas will be the recruitment of additional junior faculty, as well as further development of the value of our 
research resources such as the titi monkey colony and rhesus monkeys in the field cages. 
Specific Aim 1. Research excellence. 
The BMB Unit has a hiring plan which includes the following two positions, in order of importance: 
• Primate Behavioral Genetics and Epigenetics. This is a critical position for expansion of BMB research into

important new scientific areas. The candidate would have an appointment in the Biological Psychology area
of the Psychology department. This scientist will strengthen links between the Psychology department and
the CNPRC, and would contribute to generate a critical mass for behavioral genetics and epigenetics in
Psychology, providing opportunities for program project or training grant submissions.

• Social Neuroscience. There is growing interest in understanding how components of the social environment
get "under the skin" to affect behavior and health. A new Core Scientist in this position would strengthen the
existing focus on social neuroscience within the BMB Unit, and could help replace some of the scientific and
collaborative expertise o Exc luded by Possibilities include the departments of Psychiatry or Psychology. Requester 

Specific Aim 2. Contribut rtise and service. 
Exclud9e'f' Programl . -- - !has applied for an NIH renewal of the BBA Program, which will continue toReque�'nhance the value of the field cage resource, and attract biobehavioral researchers from across the U.S. The

program provides behavioral and neuroendocrine characterization of the majority of the infants born at the 
CNPRC in the field cages. One goal for the next funding period for this R24-supported program is to include a 
measure of inflammation (e.g., C-reactive protein, measured by the Clinical Pathology Laboratory in the 
Anatomic and Clinical Pathology Services), to provide new data which will be pertinent to immune- and 
health-related outcomes, and likely make this resource attractive to individuals studying infectious disease. 
Titi Monkey Colony. A goal for the next funding period is to increase the multi-user base of the titi monkey 
colony. The CNPRC Pilot Program provides opportunities to attract Pis to work with this species. One such 
collaboration, with Excluded by from the University of Washington, is already planned.Requester ""Ex_c.,..lu..,.de...,d"" 
Technological In o Advance Neuroscience. Recently, Core Scientis by and his team have 
developed advanced technologies for carrying out behavioral neuroscience. 1 colleagues from the 

Excludt!J��r�ityof North Carolina( I team is the first to employ Designer Receptors Exclusively Activated by 
Reque�signer Drugs (DREADDs). Using an adeno-associated viral vector, the gene for the DREADDs can be

introduced into any brain system and the receptor is produced and inserted into neuronal membranes. When 
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the agonist clonzapine-N-oxide is introduced (either through intravenous or oral administration), the receptors 
are activated and the transfected neurons are either inhibited or activated depending on the form of the 
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Specific Aim 3. Training and mentoring. 
The BMB Unit provides hands-on scientific training to large numbers of undergraduates, graduate students, 
visiting students, and postdoctoral fellows. In the next funding period, the BMB Unit plans to: 
• Additional post-training assessments. While students in the BYU internship program currently present

final reports for their internship, we plan to request these from all students participating in BMB research. In
addition, we will develop a standardized form such as those used for more formal course evaluations.

• Mentoring of new faculty. It has been some years since the Unit has had junior faculty, and we plan to add
several during the next five-year period. UC Davis has an NSF ADVANCE program that provides an
excellent model of formal mentoring for new faculty. A LAUNCH committee includes the new faculty member,
the department chair, a senior person whose field is related within the department, a senior person whose 

field is related outside the department, and a committee convener, who schedules and leads meetings, and
ensures they are on track. Here, we would include members from the CNPRC and the home department.

Specific Aim 4. Enhancement of Animal Colonies. 
The BMB Unit currently contributes to enhancement of the animal colonies through active participation in 

colony management activities (participation in committees; providing rank information on the outdoor field 
g

�
aes), involvement in the Behavior Management Services, and providing expertise on behavior. Dr. 

Ecludi� !will continue to be at the forefront of use of evidence-based management practices and techniques
�1,1

8 w ich lend themselves to enhanced well-being, such as positive reinforcement training. For example , Dr. 
fcludedpy

Jwill collaborate withl��1.��;.��Y pn a study investigating indoor-housed rhesus macaque pairing �1e1e� 
the et ect of pairing status cnanges on research outco,� ..... ....._....,....i.1,,L,,,1;4t' a study investigating the influence of 

subject personality on animal training for research projects Excluded by is also planning a new project , using
a social network approach, investigating how the complex 1n erp ay etween developing systems within an 
individual and the social environment impacts biomarkers of health outcomes. 
Summary: The BMB Unit is a thriving Unit with a strong focus on lifespan health and interventions. The Core

Scientists have a history of excellence in publications and grant funding, and support large programs by 
Affiliate Scientists. In addition, they provide significant training opportunities, especially to undergraduates. 
Plans for the next five years will further enhance the resources available within the Unit. 

CORE SCIENTIST NARRATIVES 
Excluded by Requester 

Core Scientist: PhD, Distinguished Professor of Psychiatry and Behavioral Sciences, 
School of Medicine ; irec or o esearch, UC Davis MIND Institute 

Research Progra Excluded by laboratory pursues research programs dealing with the neurobiology of 

primate social behavior an emotion and with the development and neuroanatomical organization of the 

primate and human amygdala and hippocampal formation. He has also carried out a longstanding program 
designed to understand the organization of brain regions involved in memory. Since becoming Research 
Director of the MIND Institute , his research with nonhuman primates has become increasingly translational. 
Over the last 1 O years he has fostered efforts to establish nonhuman primate models of autism spectrum 
disorder and schizophrenia. Both of these models explore neuroimmune interactions in the etiology of 

psychiatric disorders. For autis�;:�1.��:.��Y �nd colleagues have examined whether unusual brain-directed 
antibodies found in a substantial proportion of mothers of children with autism may be pathogenic. Pregnant 
rhesus monkeys are treated with purified lgG antibodies derived from mothers of children with aut ism or 

mothers of typically developing children. As Research Director of the MIND Institute, he is currently 
coordinating a comprehensive and multidisciplinary analysis of children with autism called the Autism 
Phenome Project to define biomedical characteristics of different types of autism. This research with children 
with autism has informed his translational attem ts at developing promising primate models of the disorder. 
Contributions to the CNPRC Mission Excluded by has been a CNPRC collaborator on a multidisciplinary
campus RISE initiative which is led by Affiliate cientist!Excluded by Requester Jr

ecently completed a 

collaborative NIH Blueprint project with scientists at the Allen Brain Institute that evaluat d gene expression in 
the developing rhesus monkey brair Excluded by has 33 publications (May 1, 2010 to April 30, 2014).Requester 
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T bl 7 E a e f AffT t 11a es an xamp es o dC II b f o a ora ions 
Name and Institution Project Title 
Excluded by Requester Neurobehavioral Relationships 

Senescent Hippocampus 
Autism studies 

Collaborative Activities 
in Collaborator 

Collaborator 
Excluded by

Core Scientist:IRequeSter !PhD, Professor and Vice-Chair of the Department of Psychology, College of 
Letters and Sciences and Unit Leader of the Brain, Mind, and Behavior Research Unit
Research Progra��clude

1

d by !research program focuses on the neurobiology of social behavior, and how 
human manipulations of the hormone oxytocin (OT) may affect the long-term ability to form social bonds. In 
addition, she studies the ways in which OT and the closely related hormone arginine vasopressin (AVP) 
subserve these social bonds. In studies of OT and AVP, she works with two socially monogamous species, 
prairie voles (Microtus ochrogaster) and titi monkeys ( Cal/icebus cupreus). Studying socially monogamous 
species allows for the examination of strong social attachments in adult males, as well as male parenting, 
which are not behaviors typically observed in other common biomedical models such as rats, mice, and rhesus 
monkeys. Current research, which is funded by two R01 s and a grant from a private foundation, has two main 
foci. The first R01 has examined the development of titi monkeys as a nonhuman primate model for the 
neurobiology of social bonding. The second R01 focuses on the effects of exposure to chronic intranasal OT in 
prairie voles, titi monkeys, and BTBR mice. 
Contributions to the CNPRC Mission: Unit Leader; CNPRC Research Advisory Committee and Colony 
Management Committee; Scientific Manager of Titi Monkey Colony; Co-host for BYU intern program; 
President, American Societ of Primatologists (ASP); Associate Editor, American Journal of Primatology; Host, 
2012 meeting of AS Excluded by has 11 primate publications (May 1, 2010 to April 30, 2014). 
Table 8. Exam les of 1 Ia es and Collaborations 

Pro·ect Title Collaborative Activities Excluded by Requester 

Excluded by Requester 

Neurobehavioral Relationships in 
Senescent Hi ocam us 
Role of Oxytocin Signaling in the 
Amelioration of Diet-Induced Obesity in 
Nonhuman Primates 
Estro en and the A ing Brain 

Core Scientist for grants 

Core Scientist for pilot, collaborator, 
co-author on meeting abstract 

Core Scientist for grants 

Core Scientist: 
l?:?:'l""""""l"l'l"i'l""'Cl'�=:;,;"7'"�.

PhD, Research Psychologist, Department of Psychology, College of
Letters and Scien . search Services Core 

�cludff�earch .Program( ·· l research program is focused on the causes and consequences ofeque1Wdividual differences in biobehavioral organization, a term that encompasses temperament, hypothalamic
pituitary-adrenal (HPA) regulation, and emotionality. This interest stems from two overlapping perspectives. 
The first is an "animal model" perspective, which has grown out of the recent interest in "personalized 
medicine" in humans. The research asks, what are the enduring characteristics of individuals that shape their 
responses (either behavioral or physiological) to the situations they encounter? The second perspective that 
informs the work is applied. How can we use quantitative information on biobehavioral organization to better 
manage our colony? We know that particular situations (e.g., frequent exposure to ketamine) are risk factors 
for poor health or behavioral outcomes. But not all individuals that experience those situations develop those 
outcomes. What individual-level biobehavioral characteristics serve as additional risk factors, either alone or 
through interaction with more traditional risk factors, for such outcomes? He has been conducting a BBA 
Program since 2001 and accumulated data on more than 3,800 animals. These data are available on the 
internal CNPRC website, and are being used to understand animals that might be at risk for outcomes such as 
motor stereotypy, self-biting, and chronic diarrhea. 
Contributions to the CNPRC Mission: Associate Director for Research (2002-2011 ); Member, Behavior 
Research Services Core (2010-present); Lead, Analytical and Resources Core (2008-2013); Chair, CNPRC 
Academic Personnel 1�mmi?ee <2QQ9-2010}; Pl, BBA Program (2000-present); Co-host for BYU intern
program (2010-present}Exclude� by has 25 peer-reviewed publications (May 1, 2010 to April 30, 2014). 
T bl 9 E I f AffT t d C II b f ( t f 11 

. 
t ) a e xamp es o 11a es an o a ora ions ou o proIec s 

Name and Institution Project Title 
Excluded by Requester Social Regulation of Gene Expression 

Neurodevelopmental Profiling of the 

Collaborative Activities 
Co-Investigator 

Epigenome Co-Investigator 
and Transcriptome in Human and Rhesus Monkeys 
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Excluded by Requester 

Scientific-Units-GO 1 (056) 

Plasticity and Regeneration in the Primate Spinal Core Scientist for grants 
Cord 

Core Scientist Exel"'"' by ""'"ffilec PhD, Professor Emeritus ::vcholor and Research Scientist 
Research Program: roug out is professional caree� :has been interestedinthe biolcm�dR1 by 
primate behavior, particularly the effects of environmental con77ons on social development. He carried out ffiEfr 

first studies of the effects of a nursery environment on social and emotional behavior of rhesus monkeys. He 
also completed the first field study of the monogamous titi monkeys and established the first captive breeding 
colony of the species. Following his transition to emeritus status, he received a part time appointment at the 
CNPRC that allows continued involvement in research. He has participated in many projects consistent with 
his interests and expertise, usually as collaborator or co-investigator. During the current funding period, he has 
been included as author on more than · · s and as sole or first author on more than 30. 
Contributions to �he CN��C Missio �cl��:t��Y has contri�uted as a former BM� Unit Lead�r _and through
extensive mentoring act1v1ties. He d recognition from the American Assoc1at1on for the 
Advancement of Science (Fellow), American Society of Primatologists (President, Distinguished Primatologist 
Award), International Primatological Society (President), and the American Psychological Association 
(Distinguished Scientific Contribution Award) which have contributed indirectly to the importance of the CNPRC 
as a research venu Excluded by has 11 peer-reviewed publications (May 1, 201 Oto April 30, 2014).
T bl 10 E I d C II b t a e xamp es or Am11ates an o a ora ors 
I Name and Institution Project Title 
Excluded by Requester NeurobioloQy of Primate Social Behavior 

Collaborative Activities 
Grant, papers 

Neurobiological Mechanisms of Social Bonding in a Grant, papers 
Monogamous Primate 

Core Scientist: Brenda Mccowan, PhD, Professor of Population Health and Reproduction, School of 
Veterinary Medicine Behavior Management Services, and Behavior Researc� Seryjces Core

Research Program: As Core Scientist in the Brain, Mind, and Behavior Unid -lprogramJ®il���Y
on the large matrilineal social groups of rhesus macaques unique to the CNPRC as well as captive and4Wi1� 
macaque groups in both Europe and Asia. Patterns of health and well-being within human and animal societies 
and across different multispecies communities represent emergent global patterns whose underlying dynamics 
must be understood to better tackle complex health issues. One important goal of this program is to employ 
evolutionary and social network theories for practical applications at the human-animal interface using an 
interdisciplinary framework comprised of computational biology, genomics, epidemiology, and behavioral 
ecology. Her team seeks to understand how spatial and mathematical relations of networks relate to the 
content and quality of relationships and how such variation influences a diversity of health outcomes. This 
program also trains a multitude of undergraduate, graduate, and postdoctoral students among a diversity of 
collaborations that spans from within the CNPRC across an international scale. 
Contributions to the CNPRC Mission: Leader of the Behavioral Management Service; Member of Colony 
Management Committee, Enrichment Committee, and Titi Monkey Management Committee; Member of 

.,,,.......,.....i;.=i,.i.=·u.i....,Research Services Core; UC Davis IACUC; NPRC Behavioral Management Consortium. Dr. 
has 18 peer-reviewed publications during the current funding period . 

.__.....,"'!l"l'llnr-l"T""-,:xam les of Affiliates and Collaborations 
Pro·ect Title Collaborative Activities 
Rhesus Model for Proinflammatory Collaborator, co-author on publication 
Influences on De ression 

Table 12. Brain, Mind, and Behavior Research Unit Funded Grants *Grants that relied on BBA data
I "' ,- - . � Institution Type Title Description 

!Excluded by Requester UC Davis NIH R37 Neurobiology of Primate Effects of lesioning in the amygdala, 
(MH057502) Social Behavior hippocampus, and cingulate on social

behavior in rhesus monkeys 
NIH RO1 Functional Organization Maturation of the hippocampus from 
(NS016980) of the Hippocampal fetal through adult life in rhesus 

Formation monkeys 
NIH RO1 Anatomy of the Primate Postnatal development of the primate
(MH041479\ AmyQdala Complex amyQdala Private Creating a Creating atlas of gene expression during Source Developmental Gene rhesus monkey development 
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Excluded by Requester Expression Atlas 
UC Davis NIH R01 Neurobiology of Social Basic neurobiology of social bonding in 

(HD053555) Bonding in a titi monkeys, with relevance to 
MonoQamous Primate neurobioloav of autism 

NIH R01 Effects of Chronic Long-term effects of intranasal oxytocin, 
(HD071998) Intranasal Oxytocin which is being used to treat autism, on 

Supplement also behavior and neural systems in titis 
Private Source received 

Neurobiology of Social Pharmacology of prosocial behavior in a 
Behavior in Titi Monkeys monogamous primate 

University of 1'-ilM r\U I Neurobehavioral Understand the basis of memory 
Arizona (AG003378) Relations in Senescent impairments 

Hippocampus 
UC Davis NIH R01 Primate Models of Primate model of maternal auto-

(MH080218) Autism antibodies and social impairment 

NIH R21 Efficacy of a Novel Effects of P7C3A20 on hippocampal 
(NS081487) Neuroprotective neurogenesis in rhesus monkey 

Compound 

UC San Private Gene Therapy for Develop new tasks assessing limb and 
Francisco Source Treatment of Spinal hand function in monkeys with spinal 

Cord Injury cord injury 
Neuroprotection in a Develop a contusion model of spinal 
Contusion Spinal Cord cord injury and test various treatment 
Injury Model modalities to encouraqe recovery 

Private Source NIH tiJ7 Social Regulation of Explore functional genomics and 
(AG033590) Gene Expression inflammation in a naturalistic model of 

loneliness in rhesus monkeys 

UC Davis NIH R24 Biobehavioral Individual differences in patterns of 
(00010962) Characterization of behavioral, neuroendocrine, and 

Rhesus Monkeys* immunoloQical orQanization in rhesus 
NIH R01 Methamphetamine, Methamphetamine use and stress on 
(DA024441) Stress, and SIV blood-brain barrier and gene expression 

Supplement also patterns in SIV-infected rhesus monkeys 
received 

NIH R21 Temperament as a Risk Examine animals that show an inhibited 
(HL089148) Factor in Asthma temperament on measures of physiology 

Susceptibility* relevant to the development of asthma 
UC Davis NIH R01 Development and Prenatal studies on the retina 

(EY003991) Reorganization of 
Prenatal Visual System 

Private Source NIH P50 Serotonergic Modulation Examine serotonin transporter (SERT) 
(MH090966) of Brain Development* effects on brain maturation and behavior 

UG uavIs NIH R01 Fluoxetine: Sensitive Effects of fluoxetine treatment on 
(HD065826) Ages and Genotypes for cognition, hippocampal, and cortical 

Adverse Effects* development 
Private Source 

NIH R01 Neurodevelopmental Cross-sectional study of gene 
(MH094774) Profiling of the expression and methylation patterns in 

Epigenome* various brain regions in monkeys vs. 
human 

NIH R21 Rhesus Model for Explore a rhesus monkey model for 
(MH099361) Proinflammatory studying the link between social stress, 

Influences in depression, and proinflammatory factors 
Depression* 

NSF Maternal Influences on Consequences of lactational 
(0921978) Infant Outcomes* performance on infant growth and other 

parameters 
UC Davis NIH R03 Developing a Track the effects of maternal care on 
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(HD069600) Translational Model of infant neurobehavioral development, in 
Maternal Care* bioloqical and cross-fostered infants 

UCD Transgenerational Investigate the biological vs. social 
Academic Effects of Paternal Early mechanisms for transgenerational 
Fed Award Stress* effects of paternal early stress 

Excluded by Requester UC Davis NIH R01 Somatosensory Cortex Investigate the role of posterior parietal 
(NS035103) and Thalamus cortex in coordinated activities using a 

microfluidic cooling device 

Univ of NIH P01 Iron Deprivation and Role of prenatal iron deprivation in 
Michigan (HD039386) Brain Development inhibition and impulsivity 
UC Davis NIH R24 Behavioral Management Investigate predictors of social instability 

(RR024396) of Deleterious in group-housed macaques 
Aqqression* 

NIH R21 Innovative Nursery- Interactive surrogate peer-rearing design 
(RR02486) Rearing for Rhesus for nursery-reared monkeys 

Monkeys 
NIH R01 Expanding the Utility of Advance theory and methodology of 
(HD068335l Social Network Analysis social network analysis in health 

Private Source Understanding Non- Improving animal well-being and reduce 
Pathogenic Diarrhea morbidity through reduction of diarrhea 

Private Source NIH R01 Cognitive Function in the Links between cognitive aging and early 
(AG010606) Aqinq Monkey experience 
NIH P01 Estrogen and the Aging Effects of estrogen replacement on 
(AG016765) Brain cognition in aged monkeys 
NIH R01 Maternal Temperament, Examine factors creating elevated risk 
(HD078127) Stress, and for preterm birth 

Inflammation* 
Private Biomarker Discovery for Contrast low- and high-sociable 
Source Low Sociability* monkeys on behavior and cerebrospinal 

fluid/blood biomarkers 
NIH R21 A Monkey Model of Test whether abnormal neurochemical 
(HD079095) Naturally Occurring Low signaling is associated with naturally 

Sociability* occurring social deficits 
UG ::;an UCSD Transplantation of Evaluate the use of human neural stem 
Diego Army Human Neural cells to improve functional recovery after 

spinal cord injury 

UC San UCSD SCI Consortium Study Investigate therapeutic treatments for 
Diego monkeys with spinal cord injury 

NIH R01 Plasticity and Augment CNS plasticity and 
(NS042291) Regeneration in the regeneration after experimental spinal 

Primate cord injury 
NIH P01 Gene Delivery and Optimize in vivo vectors for gene therapy 
(AG010435) Environment in primates 
CIRM Neural Stem Cells as a Using a monkey model of Alzheimer's, 

Developmental test candidate stem cell treatments 
UC Davis NIH R01 Functional Properties of Studies functional relationship of 

(EY016182) Neural Circuits for Vision thalamus and cortex in vision 
NIH R01 Prenatal Development of M and P cell differentiation of retinal 
(EY016182) Visual System ganglion cells in rhesus monkey 

UC Davis Private Manipulation of Oxytocin Effects of oxytocin and antagonists on 
Source 

in Juvenile Rhesus affiliative preferences in juvenile rhesus 
Macaques 

University of NSF Primate-based Translation of primate social systems via 
Alabama Heterogeneous Mobile agent-based modeling for use in 

and Static Sensor computing and communications 
Networks 
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SCIENTIFIC COMPONENTS: BRAIN, MIND, AND BEHAVIOR RESEARCH UNIT 

PUBLICATIONS Ma 1 2010 to A ril 30 2014 
Excluded by Requester 

ER, chork , Dale AM, and Jernigan TL. The NIH Toolbox ognition Battery: results from a large 
normative develaomeotal samole /PING\ Nemqpsychology 28: 1-1 o, 2014. PMCID: PMC3925365

!Excluded by Requester J A comparison of visual responses in the lateral geniculate 
nucleus of alert and anaesthetized macaque monkeys. J Physiol 589:87-99, 2011. PMCID: PMC3O39262 

l;':� 1

,��
e.��Y !The promise and the pitfalls of autism research: An introductory note for new autism researchers.

13rain Res 1380:3-9, 2011. PMCID: PMC33O7796 
!Excluded by Requester lAn analysis of entorhinal cortex projections to the dentate gyrus, 

nlppocampus, and suolculum ot me �eonatal macaque monkey. J Comp Neural 522:1485-1505, 2013. 
PMC Journal-io-oroaress 
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immuno henot es in the blood of children with autism. PLoS One 6:19299, 2011. PMCID: PMC3O87757 
Context-specific social 

.___...,.,.....,..,.,..,...,.,.,...,......,..,.,..,........,T""">'......,..,...,.,..,.....,..,....,..,......,...,....,.,..,.,..,.....,......,......,.,.,.......,...,,....,..,..,..,....._.,.....,.,,....,.,..,......,.,�u roscience 1 79 :80-93,

Behavioral outcomes of late-onset or early-onset orbital frontal 
._____,,c""'o""'r""'e"""x.....,.,a"""r""e"'"as,,.....,.....,,....,,. ...... .,,.es"""1

""'0""'ns.,,......,1
""'n"""""'r"'"e"""s"'"u.,.,,..s monkeys. Ann N Y Acad Sci 1239:71-86, 2011. PMCID: 

PMC374O33O 
!Excluded by Requester !Interactive effects Of 

age and estrogen on cortical neurons. Implications tor cognitive aging. I\Jeurosclence 191 :148-158, 2011. 

Excluded by Requester Developmental experiences and the oxytocin receptor system. Horm Behav 
, ournal-in-progress 

!Excluded by Requester !Characterizing cognitive aging of recognition memory and related
rocesses in animal models and in humans. Front A in Neurosci 4:15 2012. PMCID: PMC343964O

Excluded by Requester 
Maternal antibodies from mothers of children with autism alter brain growth and social behavior 
development io the rhesus monkey Transl psych 3·278 2013 PMCID· PMC3731783 

!Excluded by Requester �ctivation of the maternal
immune system during pregnancy alters behavioral development of rhesus monkey offspring. Biol 
Ps chiatry 75:332-341, 2013. PMC Journal-in-progress

Excluded by I t's all coming back to me now: Perception and memory in amnesia. Neuron 75:8-10, 2012. PMC 
...,..._ ..................... -�· -progress 
=-=--_,-uieting the overactive hippocampus restores memory in aging. Trends Cogn Sci 16:360-361, 

2012 PMC Journal-in-orqgress 
!Excluded by Requester j Facing the role of the amygdala in emotional information processing. Proc Natl

Acad Sci USA 109:21180-21181, 2012. PMCID: PMC3535668 
!Excluded by Requester !Effects of natal male alliances on aggression and

namics in rhesus maca ues. Am J Primatol 73:790-801, 2011. PMCID PMC3O58123
Excluded by Requester Sex ratio, conflict dynamics, and wounding in rhesus 

acaca mu atta. c 1 1 7:137-147, 2012. PMCID: PMC33572O3 
Excluded by Requester Detecting instability in animal social networks: 
---

-
�e-=-n-=-e�1c�r""'a-=-g�m�e�n�a=1o�n-,1-=-s�a�s""'s-=-oc'="1""'ar"'!e���s""'o""'c 1

""'a�in�sTa�1
""1 �y in rhesus macaques. PLoS One 6: 1 6365, 2011 .

PMCID: PMC3O27651
Excluded by Requester Policing in nonhuman primates: partial interventions serve a prosocial conflict 
----:====rT."":==-:-:::-=-:!.sus macaques. PLoS One 8:77369, 2013. PMCID: PMC38056O4 

Signaling context modulates social function of silent bared-teeth displays in 
--==--===-:::-::e-T"l!"ll'==•� imatol 76:111-121, 2013. PMCID: PMC3919452 
__________________ Neonatal amygdala lesions result in globally blunted affect in 
.--.......,, ........ ......._.......,......._,...,.._"""""".......,.........,=.........,......,..........,,..........,....._==�011. PMCID: PMC3313682 

The impact of early amygdala damage on juvenile 
.___

r.,....e -su_ s
_

m_ a_ c_a_q_u _e _ s_o_c _ 1a ........ --.-
--

--o-u_rn_ a_o....-c_o_g _n ... 1 1 _v _e__,n eu roscience 25 :2124-2140, 201 3. PMC Journal-in-
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Neonatal amygdala lesions alter 
.__'i"ac;'i'l'i'\'i''icili'oi"l'i�'Tn'"nl'\'i.��"'ii"i'r.;'o"i'!i;r;;;'n",;'""S'i"ii"io'c',...,_,aiii''i"le?o:"ia'i"i'i"'o"T'7'l:r-T'7"<-"I 3 2, 2011 . PM C I D: PM C3 9 62772 

Neonatal amygdala or hippocampus ____________ 
o

_
n_s-

1v
_
e

_
n

_
e -ss ........ --........ ------................... _ .... 3 2010. PMC Journal-in- ro ress

Characterizing cognitive aging of recognition memory and related 
,...._ 

__ 
r
_
o -ce

_
s
_
s
_
e

_
s_1

_
n

_
a

_
n_1m-a-.-m-o--.--.----.---,-1umans. Front A in Neurosci 4:15, 2012. PMCID: PMC343964O 

Excluded by Requester Age-associated deficits in 
pattern separation functions of the perirhinal cortex: A cross-species consensus. Behav Neurosci 125:836-
847, 2011. PMCID: PMC3255O96 1��1.��e.d by I Individual differences in emotionality: social temperament and health. Am J Primatol 73:5O7-
�'f5, 2011. PMC Journal-in-progress 

!Excluded by Reque I Social processes and disease in nonhuman primates: introduction to the special section. Am J
Primatol 74:491-496, 2012. PMC Journal-in- ro ress

Excluded by Requester Behavioral effects of prenatal
etamine exposure in r esus macaques are epen ent on ,v,r'\�.n genotype. Experimental and clinical

�;�c�;;
h

;.;:aco:oa: 2:·1�:
-
1:0 �:1:. :j

CID: PMC3481859 
I
Excludedy�ues�r : -: 

Ner�ous temperame�t �n infant_ monkeys is associated with 
u smv1 y t ucy e or I l's influence on trafficking. Brain Behav lmmun 25:151-159, 

2011 PMCIP· PMC2991489!Excluded by Requester I Behavioral inhibition is
associated with airway hyperresponsiveness but not atopy in a monkey model of asthma. Psychosom Med 
73:288-294 2011. PMCID: PMC3O9O45O 

Excluded by Requester Joint modeling of multiple social networks to elucidate 
primate soc 1a ynam1cs: . maximum entropy principle and network-based interactions. PLoS One 
8:51903, 2013. PMCID: PMC3585323 

!Excluded by Requester I Stereo logical analysis of the rat and monkey
am dala. J Com Neural 519:3218-3239, 2011. PMC Journal-in- ro ress 

.__ _________ _.Cross-species transmission of a novel adenovirus associated with a fulminant 
..--..u.u.l::!.I.LI.J.U..U.J.Li::l..lUJ.J.IJ�i:1.A..Ju.J..io:ju.u:�:w..u..LU-1.11.1,.LJ,LJ=L..Li-=LlL-l::;.&...L��-U.IJ,I 7: 1 0 0 21 55, 2011 . PM CID: PM C 31 36464 

---------...... .---....... --. ............. -....---------,.---,.-.,.....
____. 

Behavioral inhibition in rhesus monkeys 
acaca mu atta 1s re ate to t e airways response, ut not immune measures, commonly associated with 

asthma. PLoS One 8:71575, 2013. PMCID: PMC3739724 
!Excluded by Requester !Cognitive dysfunction after inhalation versus intravenous anesthesia in elderly

atients. Anesthes1olo 117:676-678, 2012. PMC Journal-in-progress 
Excluded by Requester Animal models of working memory: A review of tasks that 

m1g in screening rug rea men s for the memory impairments found in schizophrenia. 
Ne1Jroscjence and bjobehayjoral reviews 37·2111-2124 2012 PMC Jo1Jrnal-io-oroaress !Excluded by Requester
Vamping: Stereology-based automated quantification of fluorescent puncta size and density. J Neurosci 
Methods 209:97-105, 2012. PMCID: PMC34O2578 

Excluded by Requester elective changes 
in o ogy in mon ey pre ron a cor ex corre a e w1 aging-related cognitive
im airment. J Neurosci 30:7507-7515 2010. PMCID: PMC2892969 

Excluded by Requester High-throughput, detailed, cell-specific neuroanatomy of dendritic 
spines using m1croiniec 1on an confocal microscopy. Nat Protec 6:1391-1411, 2011. PMCID: 
PMC3566769 

!Excluded by Requester I Characterizing spatial tuning functions of neurons in the auditory cortex of young
and aged monkeys: A new perspective on old data. Front Aging Neurosci 4:36, 2013. PMCID: 
PMC3539457 

... I
Ex
_
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_
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_
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_
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_
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_
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_
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___ ___,
!Characterizing cognitive aging of associative memory in animal models. Front Aging
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Adult 
.__ _ __,,...,...-...,....,.,.....----,,----,,----,-------.,.,....----,--,--..,.,...--..,........,..,.,..,.,..-...,......,.,...----,-__, cognitive ability and socioeconomic status as mediators of the effects of childhood disadvantage on 

salivar cortisol in a in adults. Ps choneuroendocrinology 38:2127-2139, 2013. PMC Journal-in-progress 
Excluded by Requester Ranking network of a captive rhesus macaque society: 

a so histicated car orative kin dom. PLoS One 6:17817 2011. PMCID: PMC3058001 
In Press 

Excluded by Requester ulti-scale clustering by building a robust and '------:e=-===:-:,;-:-u=ra,;"";,m;,;-:e=nc::,;-r,,o==��=;-:,:-:=�rn-;,:,:,--rr;,:-ne�8: e56259 2013. PMCI D: PMC3570468 

Excluded by Requester Chemical characterization of oligosaccharides in the milk of six species of 
New and Old World monkeys. Glycoconj J 27:703-715, 2010. PMCID: PMC3002168 

!Excluded by Requester !Latent variables affecting behavioral response to the human intruder test in
infant rheslJs macaqqes (Macaca mutatta} Am J Primatol 75:314-323, 2013. PMCID: PMC3581725 

!Excluded by Requester �isk factors for stereotypic behavior and self-biting in rhesus
macaques (Macaca mulatta): Animal's history, current environment, and personality. Am J Primatol 75:995-
1008 2013. PMCID: PMC3973020 

Excluded by Requester he effects of predictability in daily husbandry routines on captive 
acaca mu atta. I Anim Behav Sci 143:117-127, 2013. PMCID: PMC3578712 

Excluded by Requester Synaptic correlates of memory and 
menopause in the hippocampal dentate gyrus in rhesus monkeys. Neurobiol Aging 33:17-28, 2012. 
PMCIP· PMC3031995 

!Excluded by Requester
I Synaptic characteristics of dentate 

gyrus axonal boutons and their relationships with aging, menopause, and memory in female rhesus 
monkeys ,I Nemosci 31 ·7737-7744 2011 PMCID· PMC31Q3Q72 

!Excluded by Requester
I Synaptic distributions of 

GluA2 and PKMs in the monkey dentate gyrus and their relationships with aging and memory. J Neurosci 
2:7 -7 44 2 12. PM ID: PMC3391702 

bases of cognitive decline in aged rhesus 

Excluded by Requester Effects of social isolation on 
ucocort1co1 re u at1on 1n soc1a mamma s. av 62:314-323, 2012. PMCID: PMC3449017 

Excluded by Requester Lactational programming? Mother's milk energy predicts infant behavior and 
emperamen in r esus macaques (Macaca mulatta). Am J Primatol 72:522-529, 2010. PMCID: 

PMC3377500 
!Excluded by Requester I Food in an evolutionary context: insights from mother's milk. Journal of the science of 

food and a riculture 92:2219-2223, 2012. PMCID: PMC3836823 
---;,:-:,:��T"""!':T"r,,,:""T"""__. 

Primate milk: Proximate mechanisms and ultimate perspectives. Evol Anthropol 20:9-
.,,,.....,......,�......;i.u....i......1...J.K.1�,Ll,Ll.u..u=.u..i.;;.1,1,1.l,�ss 

A semi-automated pipeline for the segmentation of rhesus macaque 
.....___,�������a'T"t1 �on�a �cr�o"".'.'s"'.'.""'s a wide a e ran e. PLoS One 9:e89456, 2014. PMCID: PMC3933562 

Excluded by Requester Postnatal development of the ----------...-....... ..------------a-c_a_c_a _m_u .... a..,.,..a ....... : ...... -0 -ng-1 .... u ...... 1-na_,...m___.ag netic resonance imaging study . 
..-----'..Lll,,,I.L.1.1.&J..,gJ,.1.1.1.1.u.;;,,...:..u..i..:::..u.u..L....L.u....L.1.1.1.Lo:;.1.1..LI.I.IJu....:;......,.1...1..�ub ahead of print]. PMC: Journal-in-Progress 

Human amnesia and the medial temporal lobe illuminated 
.____, _______ ..,._...,_ ___ ....,........,. __ ...... ....,.._ y neurops indings for patient E.P. Proc Natl Acad Sci USA 110:1953-

1962 2D13 PMCID· PMC3666743 

, IOI 1cnr11-io-ocoocess 
!Excluded by Requester

I intranasal vasopressin affects pair bonding and 
peripheral gene expression in male Calf,cebus cupreus. Genes, Brain, and Behav 10:375-383, 2011. 
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Degree of Chinese ancestry affects behavioral characteristics of 
--..,-;,n,,=�=,.-,,,i,===""T"ll"7�=:-,,mu=�. J Med Primatol 42:2O-27, 2013. PMCID: PMC36324O4 
Excluded by Requester Species diversity and relative abundance of lactic acid bacteria in the milk of rhesus

monkeys <Macaca mu{atta} .1 Med Primatal 40·52-58 2011 PMQID: PMC3697O67 
!Excluded by Requester JHierarchical and serial processing in the

spatial auditory cortical pathway is degraded by natural aging. J Neurosci 30:14795-14804, 2010. PMCID:
PMC3O56545 

!Excluded by Requester 
1 Conserved Subcortical and Divergent Cortical Expression of Proteins

Encoded by Orthologs of the Aufism Risk Gene MET. Cereb Cortex 21 :1613-1626, 2011. PMCID:
PMC3116738 

!Excluded by Requester I Enhancing genotyping of MAOA-LPR and 5-
HTT-LPR in rhesus maca ues Macaca mulatta. J Med Primatol 41 :407-411 2012. PMCID: PMC3492537 

Excluded by Requester Epigenetic regulation of 
sero onrn ranspor er expression an e av1or rn 1n an r esus macaques. enes, Brain Behav 9:575-582, 
201 o PMCID· PMC2921O11

!Excluded by Requester !serotonin pathway gene-
gene and gene-environment interactions influence behavioral stress response in infant rhesus macaques. 

Plasma omega 3 
.__ __ ...,......---,,--,--.....,.....,..,...---................. --...,......-----,--..--.,....,.......,..,...-........ --.......,,----,-..-----,,-� po yunsaturate atty ac1 status an monounsaturate atty ac1 s are a tere y c ronic social stress and 

predict endocrine responses to acute stress in titi monkeys. Prostaglandins Leukot Essent Fatty Acids 
84:71-78. 2011. PMC Journal-in-progress 

... IEx_c _iu_ d _ed..,..b _y_R
...,.
e_qu_ e

.,..,.
st _er-....----,---,----,,-----,-.....,....-,--____,ISocial and non social content d iff ere ntially modulates 

visual attention and autonomic arousal in rhesus macaques. PLoS One 6:26598, 2011. PMCID: 
PMC32O2553 

... IEx _c_1u_ d ... 
ed 
... 
b 
... 
y_R_e_qu 

.... 
e_st _er __ .....,... __ ____,,.........._..,.._...,.---,,-.....-----' Selective changes in foraging behavior following 

bilateral neurotoxic amygdala lesions in rhesus monkeys. Behav Neurosci 124:761-772, 2010. PMCID: 
PMC3034241 !Excluded by Requester I Eye-tracking with nonhuman primates is now more accessible than ever before. 
Am J Primatol 73:562-569, 2011. PMCID: PMC3O84536 

!Excluded by Requester 
I How can social network analysis contribute to social behavior

research rn a lied etholo I Anim Behav Sci 138:152-161, 2012. PMCID: PMC33572O3 
Excluded by Requester Acute and chronic stress increase 

concentrations 1n syc oneuroen ocnnology 35:1055-1062, 2010. PMCID: 

.,_Ex_c_ iu_ d _ed_b_y_R_e_qu_ e_st_e _r ______ Basic emotions: A Reconstruction. Emotion Review 4:238-244, 2012.
Excluded by Requester 
Excluded by Requester 

Network stability Is a balancing act of personality, power, and conflict dynamics in rhesus macaque
societies. PLoS One 6:22350, 2011. PMCID: PMC3153932 

!Excluded by Requester 
bTowards improved animal models for evaluating social cognition and its disruption in

schizophrenia: I he NTRICS initiative. Neurosc Biobehav Rev 37:2166-2180, 2013. PMC Journal-in-

Field and laboratory methods in human milk 
.__ ________ ,--...--........ "TT'---""l"l""�""""'"�rT'"""""'����r-----�-------' 

Excluded by Requester 
Excluded by Requester 
mo ecu ar s1gna ures o neurogenes1s 1n e 1ppocampa su granu ar
Develoomeot 140'4633-4644 2013 PMCID· PMC38P946

... 1Ex_c_ 1u_ d _ed_b_y_R_e_qu_ e_st_er ________________________ __,I Oxytocin and vasopressin in
children and adolescents with autism spectrum disorders: Sex differences and associations with 

� ...... -_____ _.Human-directed contra-aggression training using positive reinforcement with single and
multiple trainers for indoor-housed rhesus macaques. Appl Anim Behav Sci 132:178-186, 2011. PMCID:
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A comparative analysis of the dendritic organization of principal neurons in the 
,...._

_
...-a,,_e- ra-.-a_n...,...-c-en-.-ra-.-n_u_c .... e-'1 of the rhesus macaque and rat amygdala. J Comp Neurol 522:689-712, 2013. 
��G ,law11al-in-progress 

1��
1.��:!,?Y � mechanism emerges for the critical period hypothesis for estrogen treatment. Proc Natl Acad 

Sci 11$8 1Q8·143Z5-143Zp, 2011. PMCID: PMC3167531 
!Excluded by Requester �he ageing cortical synapse: hallmarks and implications for cognitive decline. Nat

Rev Neurosci 13:240-250, 2012. PMCID: PMC3592200 
!Excluded by Requester !Preparatory effects of distractor

suppression: evidence from visual cortex. PLoS One 6:27700, 2011. PMCID: PMC3229494 
!Excluded by Requester }Potential therapeutic uses of BDNF in neurological and psychiatric disorders. 

Nat Rev Drug D 1scov 10:209-�19, 2011. PMC Journal-in-progress 
!Excluded by Requester 

Maternal autoantibodies are associated with abnormal brain enlargement in a subgroup of children with
r. Br in Beh v Imm n : 1- 2 1 . PM ID: PM 41177 

Brain enlargement is associated with regression in preschool-age boys with autism spectrum
�=""""',.i..ders. Proc Natl Acad Sci U SA 108:20195-20200, 2011. PMCID: PMC3250128 

Excluded by Requester rnma mo e s  o 
neurologic disorders: A nonhuman primate model of spinal cord injury. Neurotherapeutics 9:380-392, 2012.
PMCID: PMC3337011 

!
Excluded by Requester 

Methods for functional assessment after C7 spinal cord hemisection in the rhesus monkey. Neurorehabil 

Excluded by Requester Predictors of matrilineal 
---::::07-:v-:::-e::ier ==:::-:-:;::,-:,:�rg:::--:e::--::::c-:::-a::::-pr::1v-:-:e::-c:::=::-:::r.:in::::'.g::--::::g�ro:::-:u-:-:p:::-:s::-:::,or-::i:r ::--::e:-::s�u�s-=m=a�ca:::-:q:::-:u-:-:e:::-:s::-rir;r::::a-:::-ca::::-c:::-:a::--::::m::-:u-:-ra=r.::a). J Am Assoc Lab Ani m 

Sci 49:196-201, 2010. PMCID: PMC2846008 

in1ca y re evan ormone rea men s a, o in uce sp 1nogenes 1s in pre ron a cor ex o age 
esus monke s. J Neurosci 32:11700-11705, 2012. PMCID: PMC3657730 

Excluded by Requester Metabolomic __ 
p __ e_n_o ... t _y_p, .... n-g _v_a ... , .... a ... t _e _s _ t,.,......e......,...

in-an_t,.....r,....e_s _u _s_ m_o_n __ e _y_ a _s _a _m _o_e,.,......o---u-m _a _n......,...,n __ a-nt-m_e....,t-a......-0 ..... ,sm. J Pediatr 
Gastroenterol Nutr 56:355-363, 2012. PMC Journal-in- ro ress 

enetic and environmental influences of daily and
intra-individual variation in testosterone levels in middle-aged men. Psychoneuroendocrinology 38:2163-

Excluded by Requester enetic influences on hippocampal volume differ as a function of 
.--...:::������c::::iiiw:1'31Iii:�:a::::i:i��=c.i·=.a.Q 59: 1123-11 31 , 2012. PMC ID: PMC3230702 
.__ ____________________ ....., Maturation of the hippocampal formation and amygdala 

in Macaca mulatta: A volumetric magnetic resonance imaging study. Hippocampus 20:922-935, 2010. 

......,=:-=�'T"""'���=-r--:,:-:,=�,,,.....---r-,-----r----,---.---:"'l'----

Why primate models matter. Am J Primatol 

Presence of a pair-mate regulates the 
.__ __ ....,...........,.._.,.....--,,--,--....,.....,--.,........,.......,..,... __ ...,...........,.....,....,--.............................. -... behavioral and physiological effects of opioid manipulation in the monogamous titi monkey ( Callicebus

cupreus). Psychoneuroendocrinology 38:2448-2461, 2013. PMCID: PMC3812423 
!Excluded by Requester

I 
Differences in titi monkey ( Callicebus cupreus) social

Progress Report Publications List Page 1362 
Obtained by Rise for Animals. 

Uploaded to Animal Research Laboratory Overview (ARLO) on 09/19/2020



Contact PD/Pl: Lewin, Harris, A Scientific-Units-001 (056) 

bonds affect arousal, affiliation, and response to reward. Am J Primatol 74:758-769, 2012. PMC Journal-in
ro ress 

Excluded by Requester patial and temporal processing of single auditory cortical 
neurons an popu a ions o neurons in e macaque monkey. Hear Res 271 :115-122, 2011. PMCID: 
PMC2941552 

Excluded by Requester Early social experience affects behavioral and 
1 ions 1n infant rhesus macaques (Macaca mulatta). Am J 

x ens 1ve span aneous p as 1c 1 y
o cor 1cosp ina proJec ions a er pnma e spina cor inJury. a eurosci 13:1505-1510, 2010. PMCID:
;MG3144760 

!Excluded by Requester !Brief Report: Antibodies reacting to brain tissue in 
asque spanish children w ith autism spectrum d isorder and their mothers. J Autism Dev Disord 2013 Sep 

1 � 1;
1 
� :

d 

of �
ri

:� PM:� PM::�;.: !
Excluded by Requ�Ste� �� :: 

!_Detection of �lasma autoantibodies to brain tissue in 
y u rn n wn w 1r u au 1 c  rum disorders. Bra in Behav lmmun 25:1123-1135, 2011. 

I
Excl"d;;;,�";;:::::::: !impact of aging brain circuits on cognition. Eur J Neurosci 37:1903-1915, 2013.

Excluded by Requester Abnormal structure or function of the amygdala is a common . 11. PMCID: PMC3O6O967 
Alterations of white matter

------,-.,.,.........,...-----,-...,..,.----,...,...---,-----,--------,-------,,,.,.,..... tracts following neurotoxic hippocampal lesions in macaque monkeys: a diffusion tensor imaging study.
Hippocampus 20:906-910, 2010. PMCID: PMC2888866 

!Excluded by Requester 
Volumetric correlates of spatiotemporal working and recognition memory impairment in aged rhesus
monke s. Cereb Cortex 21 :1559-1573 2011. PMCID: PMC3116736 

e eva e ex ra-ax 1a u 1 in in an s w o eve op au ism spec rum 
.------'.......,........,......,.........,......._.......,.......,.........,.......,_......,..'""""""'......._........,""""""l-'25-2835, 2013. PMCID: PMC375446O 

Using markov chain monte carlo (MCMC) to visualize and test 
--

........ e.....,.1-n-ea_ r..,1 '""y _a_s _s _u _m_p..,..
1_o _n _o...,...,...-----__,..----erry class of models. Anim Behav 84:1523-1531, 2012. PMCID: 

PMC3775275 
... !E _

xc
_
1u

_
d ... ed ... b_

y
_
R

_
e

_
qu

_
e

_
st

_
er _______ ,.....,.._...,..._.--___ ....,. ___ ___,,...........--....... .---....------�rief Report:

Symptom onset patterns and functional outcomes in young children with autism spectrum disorders. J
Autism Dev Disord 41 :1727-1732, 2011. PMCID: PMC32651O5 

!Excluded by Requester I A pathophysiological framework of 
,...._ _ _,h'"""

1-p -po_ c_a_m_ p_ a_,l_d,....y-st .... u _n _c .... t
1
0_n 

__ 
in _a_g_e_

in_g_ a_ n_d......-...... d 1-s-e-as_e ___ N .... a....,.t_R .... e _v_N...,.,eu rosci 1 2:585-601 , 2011 . PM CID: 
PMC3312472 

!Excluded by Requester I Serotonin transporter genotype modulates
HPA axis output during stress: effect of stress, dexamethasone test and ACTH challenge. Transl Dev
Ps ch 1 :21130 2013. PMC Journal-in- ro ress 

Excluded by Requester Evidence for differential 
--='l"l"TT"=�'""'..,.,,.,,...,.,.,�"l"l'Tl"l'""l"l'T'"'l"l"l",�r,""T'\'7"'1"1"!'!'.""Tll'J'l'T'P'T"''!7TT!=n'T"'"r'."'l-'T'l'TTl"l"T""J"l'Tr'."P�=-rl"ll�rn-l'tism 4 :30, 201 3. PM CID: 

PMC3846139 

... I
Ex

_
c
_
i u

_
d

_
ed

_
b

_
y

_
R

_
e

_
qu

_
e

_
st

_
e
r _________________________ ... lAge-related changes in the 

mesial temporal lobe: the parahippocampal white matter region. Neurobiol Aging 33:1168-1176, 2012. 
PMCID: PMC31583OO 

!Excluded by Requester 
'Cortisol concentrations in the milk of rhesus monkey

rfiotners are associated w,m coriflaertt terfiperarfierlt 1 1 sons, but not daughters. Dev Psychobiol 53:96-104,

imilarity in temperament between mother and offspring rhesus 
-

-
�=r�����1 r-e�r"'!""e"'!""nc"'!""e�s�a�n�"Tl"'!""e�r�o�e�of mo noam i ne oxidase-a and serotonin transporter promoter 
oalvmarobism aeoatvoes Dev Psvcbabial 53·549-563 2011 PMCID: PMC3162344 

!Excluded by Requester 
I The effects of birth timing and ambient
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temperature on the hypothalamic-pituitary-adrenal axis in 3-4 month old rhesus monkeys. 
Psvcbaoe11raeodaccioalaov 3a·2zos-2z12 2Pl l PMCID: PMC3812365 

!Excluded by Requester j Early rearing interacts with temperament and housing to
influence the risk for motor stereotypy in rhesus monkeys (Macaca mulatta). Appl Anim Behav Sci 132:81-
89, 2011. PMCID: PMC3O84485 

Excluded by Requester 

Excluded by Requester 
,__ __________________________________ _,Long-term influence

of normal variation in neonatal characteristics on human brain development. Proc Natl Acad Sci USA 
109:20089-20094, 2012. PMCID: PMC3523836 

!Excluded by Requester !Synaptic estrogen receptor-a levels in
prefrontal cortex in female rhesus monkeys and their correlation with cognitive performance. J Neurosci 

___ ......... _._........,.'-'--'-'-_,_,_....._.........,..,__,......,...........,,: PMC2951OO3 
,___...,.,,,.,,,,.,.,,,.,,,,.=..-....,,,.,,..,,,...,,.,,,.,�=,,.,,,.,,�� 

Longitudinal stability of friendships in rhesus monkeys (Macaca mulatta):

c arac enza 1On o au oan I o 1es o erg1c neurons in e cen ra nervous sys em pro 
subset of children with autism. Mol Autism 2:5 2011. PMCID: PMC31O8923 

Progress Report Publications List 

xpenmen a cross-species 1n ec 1On o common marmose s y 
, 2013. PMCID: PMC3722195 
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SCIENTIFIC COMPONENTS: BRAIN, MIND, AND BEHAVIOR RESEARCH UNIT 

VERTEBRATE ANIMALS 

The California National Primate Research Center (CNPRC) vivarium is a component of the UC Davis 
Association for Assessment and Accreditation of Laboratory Animal Care International (AAALAC)-accredited 
program. The most recent AAALAC review of the UC Davis Animal Care Program resulted in Full 
Accreditation with no recommendations for improvements, attesting to the high quality standards at UC Davis 
and the CNPRC. At UC Davis, a single Institutional Animal Care and Use Committee (IACUC) oversees all 
animal use in research and teaching in order to ensure that the highest ethical and animal welfare standards 
are met. UC Davis animal facilities are routinely inspected by the UC Davis Attending Veterinarian, Excluded by

Excluded by nd the IACUC. 
Requester

Requester 

1. Proposed Use of Animals. The CNPRC maintains approximately 5 000 animals for investigators locally,
regionally, and nationally. The current CNPRC vivarium consists SpecificAnimal f indoor animal s ace. 
The outdoor animal housing area include Specific Animal field corral Specific orn cribs Specific Animal The
outdoor space is used primarily to suppor e ong- erm breeding program. The rhesus pro uctIon colony 
provides research subjects (males and females) that span the entire lifespan ranging from newborns to 
juveniles, prime reproductive age adults, to geriatric stages of life. Approximately 1,700 of the 5,000 rhesus 
monkeys at the CNPRC are housed indoors. Animal rooms are maintained within the recommended 
guidelines established by the current edition of the Guide for the Care and Use of Laboratory Animals and 
the Animal Welfare Act. The CNPRC maintains two SPF rhesus colonies totaling 1,730 animals. SPF Level 
1 rhesus monkeys are free of Cercopithecine herpesvirus-1 (Herpes B-virus), SRV, SIV, and STLV. The 
SPF Level 1 colony of ~1,500 animals range in age from newborns to mature adults. These animals are 
housed in designated field corrals, corn cribs, and indoor animal rooms. SPF Level 2 includes pure Indian 
origin rhesus that are free of seven persistent viruses including the four Level 1 viruses plus simian foamy 
virus, rhesus rhadinovirus, and rhesus cytomegalovirus. The CNPRC also supports 12 long-tailed 
macaques for long-term projects funded by other sources. All are housed indoors and according to the 
CNPRC Primate Well-Being Plan comparable to rhesus monkeys. A small colony of titi monkeys (~86) are 
socially housed generally in family groups. 

CNPRC policies provide maximum occupational health and safety including mandatory guidelines for 
safely working with nonhuman primates and their fluids, cells, and tissues. Included are the following 
requirements when entering animal areas: uniforms, scrubs, or buttoned laboratory coats; designated work 
shoes or shoe covers; a facemask; full coverage eye goggles or face shields; and gloves. All work 
conducted in the laboratories is under the required BSL2+ conditions and according to the CNPRC training 
documents and standard operating procedures (SOPs) for the colony and experimental procedures. All 
work conducted in the laboratories are under the required BSL2+ conditions and according to the CNPRC 
employee handbook, standard operating procedures (SOPs) for the colony and for defined procedures and 
in the Pl Biological Use Authorization (BUA), and related facility and laboratory training documents required 
for employment. 

2. Justification of Animal Use, Species Choice, and Numbers. The CNPRC provides the optimal
environment in which to conduct studies with monkeys because of the unique facilities and expertise of the
personnel. The use of nonhuman primates is crucial for the study of human health and disease. Nonhuman
primates provide important translational and preclinical models because of reproductive, developmental,
physiologic, and immunologic similarities. The major colony at the CNPRC consists of rhesus macaques as
the species most frequently used in biomedical research and requested by the majority of investigators.
The colony is housed under three different conditions: indoor housing, outdoor group housing in corn cribs,
and half-acre outdoor field corrals. Animal numbers selected for projects are typically determined by a
power analysis as described in individual IACUC-approved protocols.

3. Veterinary Care. The CNP i the direction of the Associate Director for Primate 
Services (Chief Veterinarian) Excluded by Requester Veterinary support is provided by Veterinarians and 
Animal Health Technicians s see nma e Medicine Services). Staff clinicians provide routine 
surveillance of overall colony health and management practices as part of routine physical examinations. 
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Animals in the outdoor animal colony are weighed, tuberculin tested, immunized for measles and tetanus 
as needed, serum banked as required, and examined routinely by a veterinarian twice annually. Animals 
housed outdoors are brought indoors to the hospital for treatment until resolution of the clinical problem 
and then returned to the social group as quickly as possible to maintain social stability. The hospital has an 
approximate average daily census of 100 animals (maximum 200). Animals in the indoor colony are 
weighed bi-monthly, tuberculin tested twice annually, vaccinated for measles as needed, serum banked as 
required, and examined by a Veterinarian generally before assignment to research projects and/or during 
annual evaluations. Indoor-housed animals on morning health report are assessed by a clinician and 
typically treated in their home cages as needed. Approximately 160 animals are on health report daily with 
a daily average of 45 animals requiring follow-up care. In addition to clinical care, the veterinary staff 
members also perform research and veterinary care surgeries (~300 major surgical procedures annually). 
Clinical veterinary staff members also conduct colony-based projects on new anesthetic agents, improved 
vaccines for animal health, and new surgical techniques. Surveillance for tuberculosis is essential for the 
continued health status of the CNPRC colonies. 

4. Provisions to Minimize Discomfort, Pain, and Injury. Discomfort is minimized with appropriate sedation,
analgesics, and handling techniques. All possible anesthetics and analgesics are included and
administered under the direction of a CNPRC veterinarian. Animals are sedated with ketamine
hydrochloride (5-30 mg/kg intramuscular [IM]), telazol (5-8 mg/kg IM), or ketamine with dexmedetomidine
(0.015-0.075 mg/kg IM; with reversal atipamezole at a comparable dose) routinely to minimize discomfort
during experimental procedures. For surgical procedures, animals are intubated and maintained under
isoflurane (to effect), with post-operative monitoring for 2-3 days and administration of oxymorphone (0.15
mg/kg) or buprenorphine (0.01 -0.03 mg/kg) for 3 days per veterinary discretion. Animals are monitored by
the veterinary staff for alertness and activity post-anesthesia, including daily assessment for appetite,
hydration, and stool quality. Sutures and condition (e.g., appetite, hydration) are assessed daily for 7 days
post-operatively, discomfort is assessed and scored 3 days post-operatively. Antibiotics and other related
pharmacologic agents are administered under the supervision of a CNPRC veterinarian according to the
CNPRC formulary. The CNPRC maintains a full veterinary staff (Senior Veterinarians, Veterinary
Residents, Animal Health Technicians, Veterinary Pathologists, Pathology Technicians) (see all sections of
Primate Services). Veterinarians are on call 24 hours a day, seven days a week. The CNPRC maintains an
animal hospital, surgery and radiology suites, infectious and noninfectious nonhuman primate nurseries, an
infectious isolation unit, and anatomic and clinical pathology services. UC Davis complies with NIH policy
on animal welfare, the Animal Welfare Act, and all other applicable federal, state, and local laws.

5. Methods of Euthanasia. Animals are euthanized by an overdose of pentobarbital (e!120 mg/kg
intravenously) consistent with the recommendations of the American Veterinary Medical Association
(AVMA) Guidelines on Euthanasia. All methods include well-established CNPRC SOPs as noted above,
which are approved by the UC Davis IACUC.
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SCIENTIFIC COMPONENTS: BRAIN, MIND, AND BEHAVIOR RESEARCH UNIT 

BIBLIOGRAPHY AND REFERENCES CITED 
Excluded by Requester

au ism a er rain grow an 
develacment in lbe cbes11s monkey Transl Psvcb 3·2?8 2013 PMCID· PMC3?31783

!Excluded by RequeSter 
- JActivation of the maternal 

immune system during pregnancy alters behavioral development of rhesus monkey offspring. Biol 

Serotonin transporter genotype modulates HPA 
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SCIENTIFIC UNITS: BRAIN, MIND AND BEHAVIOR RESEARCH UNIT 

LETTERS OF SUPPORT 

Letters of support from the individuals named below are provided on the pages that follow. 

Excluded by Requester 
1 . ....._ _____ ___.PhD. Regents' Professor, Psychology, Neurology, and Neuroscience; Evelyn F. 

McKnight Chair for Learning and Memory in Aging; Director, Evelyn F. McKnight Brain Institute; 
Director, ARL Division of Neural Systems, Memory and Aging; Associate Director, BI05 University of 
Arizona 

2. IExcluded by Requester I PhD, Tiffany and Margaret Blake Distinguished Professor of Psychology and of
Psychiatry and Behavioral Neuroscience; Director, Center for Cognitive and Social Neuroscience, The 
University of Chicago 

!
Excluded by Requester I 3. _______ _,PhD, Dean of Basic Sciences and the Graduate School of Biomedical Sciences;
Professor, Arthur M. Fishberg Department of Neuroscience, Friedman Brain Institute; W.T.C. Johnson 
Professor of Geriatrics and Palliative Medicine, Icahn School of Medicine at Mount Sinai 

Excluded by Requester 
4. AS, LATg, Center for Neuroscience, University of California, Davis
_______ ...... 

s.l
Excluded by RequeSter I MD, PhD, Professor, Department of Neurosciences; Director, Center for Neural

Repair; Director, Translational Neuroscience Institute, University of California, San Diego 
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m THE UNIVERSITY 
�- OF ARIZONA. 

May 2, 2014 

Brain, Mind & Behavior Unit 
California National Primate Research Center 
c/o Karen L. Bales 
University of California 
Davis, CA 95616 

Dear Colleagues, 

Life Sciences North Bldg. 
PO Box 245115 

Tucson. AZ85724-5115 
Phone: (520)626-2096 

FAX: (520)626-2618 

I am writing this letter to express my strong and enthusiastic support for renewal of 
the base grant for the California National Primate Research Center. This center 
serves as a national resource, such that investigators such as myself, who are not 
on-site, are able to run large non-human primate research programs from remote. I 
am a Regents' Professor at the University of Arizona, Director of the Evelyn K. 
McKnight Brain Institute, and former President of the Society for Neuroscience. 
Since 2001, I have carried out research on aging and the hippocampus at the 
CNPRC. This research has been supported by the National Institute for Aging for 32 
years. The existence of the NIA-supported aged rhesus macaque colony at the 
CNPRC, as well as the extensive su ort services for outside scientists, have made 
this research possible Excluded by Requester ur local core scientist liaison, supervises 
on-site personnel, pa 1c1pa es 1n mee 1ngs with veterinary staff, facilitates space 
requests and generally aids in helping the research run smoothly. 

In summary, the CNPRC is a critical national resource whose excellent facilities, 
animal colonies, scientific expertise, and services deserve continued funding and 
support from NIH. 

Sincerely, 

Excluded by Requester 

Letters Of Support 

� Evelyn F. McKnight 
�// Brain Institute 
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THE UNIVERSITY OF 

CHICAGO 
CENTER FOR COGNITIVE AND SOCIAL NEUROSCIENCE 

May 29, 2014 

Dear Colleagues, 

I have been asked to write a letter of support for the renewal of the P51 base grant for the 
California National Primate Research Center, and I am happy to do so. I am on the faculty in the 
Department of Psychology and the Department of Psychiatry and Behavioral Neuroscience at the 
University of Chicago. Recently, I have served as a member of the National Institutes of Health 
Center for Scientific Review (CSR) Advisory Council (2011-2013) and as a member of the 
Department of Health and Human Services National Advisory Council on Aging (2004-2007). I 
believe I have a good sense of NIH goals and standards. 

My personal research interests are focused on exploring the fundamentally social nature of 
humans - how our biology has been shaped by our sociality, and how, in turn, our embeddedness 
in social groups affects our biology, including our gene expression, and through these processes 
our health. One individual attribute that I have been studying for more than two decades is 
perceived social isolation, or loneliness, a psychological disposition that involves the perception 
that one is on the social perimeter and a disposition that confers significant risk for morbidity and 
mortality. Our understanding of the biological mechanisms that mediate the loneliness-health 
relationship - and potential treatments to affect both the psychological as well as biological 
dysfunction in loneliness -- has been hampered by the lack of a valid animal model. Rodents, for 
example, may be suitable for some questions but do not possess the elaborate sociality that 
characterizes our species. A better model is the rhesus monkey, which shares significant 
similarities in social, as well as immune, endocrine, and central nervous system functionin

,..._
. ______ __

With a MERIT award fro 
· 

al Institute on Aging, I have been collaborating wit Excluded by RequeSter 

C C 
Excluded by

C 
. 

f 
. 

!Excluded by Requ !at NPR (an Requester t U LA) on a comparative study o lonelmess 
(operationalized behaviora y as a 1screpancy between an animal's preferred and actual social 
environment), with a special focus on underlying endocrine, inflammatory, and genomic 
conelates. The work that we proposed in this grant was possible only because of the resources 
available at CNPRC. These resources included not only the collaborative expertise of Dr. 

Ex
R 
clude

t
d by but also the field cage resource and the staff resow-ces at the Center.eques er 

At its base, loneliness involves a discrepancy between social interest and social attainment. To 
identify animals that are lonely in a way that is most similar to loneliness in humans, we needed 
to study individuals that are in large, naturalistic, year-round social groups - and because there 
are 24 field cages of rhesus monkeys at CNPRC and world experts in primatology such as 

5848 South Universi Avenue, Kell 406 • Chica o, IL 60637 
Excluded by Requester 

Letters Of Suppo Page 1370 
Obtained by Rise for Animals. 

Uploaded to Animal Research Laboratory Overview (ARLO) on 09/19/2020



Contact PD/Pl: Lewin, Harris, A Scientific-Units-001 (056) 

Excluded by 
Requester 

e had the opportunity to investigate the behavioral concept of loneliness in 

non uman primates. Loneliness, like pain, is not a particularly common disposition, so a large 

number of socially living animals needed to be screened to identify such animals, and to 
distinguish them from animals that also show low social attainment but are presumably satisfied 

with that status (paralleling what we have found in humans when distinguishing between 
introversion, where being alone is pleasant and preferred, and loneliness, where being with 

others or alone is dysphoric because neither is the prefened social environment). The field cage 
environment was a remarkable resource to accomplish this task. Also important was the 

expertise of staff at CNPRC who understand social behavior and who can observe and record 

social behavior accurately, and staff that can perform blood sampling and animal capture and 

relocation for the additional behavioral testing that we required. In short, CNPRC had all of the 
pieces in place to enable someone with no prior experience with nonhuman primates to establish 

a research presence to investigate a psychobiological phenomenon that has the potential for 
enormous translational impact. 

I believe that the unique resources at CNPRC make it well-positioned to contribute to our own 

research program, but more importantly, the resources and expertise at the CNPRC make it well 

positioned to contribute to the programs of many others scientists who are seeking to understand 
the relationship between social functioning and mechanisms that influence health and well being. 

I am fully supportive of the renewal of the CNPRC' s P51 base grant. 

Sincerelv. 
Excluded by Requester 
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Icahn 
School of 
Medicine at 
Mount 
Sinai 

Apr il 24, 2014 

!Excluded by Requester
I 

Department of Psychology
UC-Dav is 
Dav is, CA 95616 

Excluded by 

Excluded by Requester 

Dea 
Requester and Colleagues,

I am happy to write th is letter in support of cont inued funding for the Cal ifornia 
Nat ional Pr imate Research Center (CNPRC). I am Dean of Bas ic Sc iences and the 
Graduate School of B iomed ical Sc iences at the Icahn School of Med icine at Mount 
Sinai , Professor in the F ishberg Department of Neurosc ience and the Fr iedman Brain 
Institute, and the Willard T.C. Johnson Professor of Ger iatr ics and Palliative Medic ine 
(Neurobiology of Aging). I have a long collaborative histo ry with the CNPRC, where I 
have carr ied out studies on estrogen replacement and its effects on cognition and 
cortical c ircuit ry in rhesus macaques, funded by a PO1 from the National Inst itute of 
Aging for the last 13 years. Th is grant has been renewed twice and contains a fairly 
large subcontract to the CNPRC, since all of the live animal experiments are done at
CNPRC. It would not be possible to have received the initial grant or the renewals 
without the resources prov ided by the aging colony of rhesus monkeys housed at the
CNPRC as well as the expertise of colleagues such as!Excluded by Requester 

!Excluded by Requester 71 n add it ion to all as._p_e_ c-=-ts-o7f _a _n,..
i m-a-,l"'Th_u_s"T"b_a _n_,d,....

ry_a_n_d __ __J 

ger iatric veter inary care, the CNPRC has provided endocr ine assays, supervis ion of on-
site employees, help with animal rotocols and man other services wh ich have 
facil itated work for off-site Pis. Excluded by Requester as our Core Sc ientist 
l iaisons for the last f ive years, nave een mva ua the log istics of this 
complex research project. The CNPRC is a un ique inst itut ion of nat ional importance 
that prov ides resources and expert ise such as those assoc iated with the aged macaque
colony that just are not available any where else. I enthusiastically support full renewal 
of the base grant funding for the CNPRC. 

Excluded by Requester 
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-----Original Message----
From!Excluded by Requester 
Sent: Wednesday, April 23, 2014 12:17 PM 
ToiExcluded by Requester I 
Subject: Thank you! 

Excluded by
Hi Requester 
I jus wan e o wn e you and thank you endlessly for the time you have allowed a couple of employees 
from CNPRC to come out and give us some guidance on chair training and establishing successful pairs at 
CNS. 

��
1
��:t�*- . ... - ltook some time to come out and give me some chair training tips for an animal I was 

having some aifficulty with. His expertise is priceless! He is extremely helpful, patient, and down right 
amazing. The things he taught me in just a small amount of time have been vital and invaluable to my 
learning and teachin rocess here with my primates, as well as, the personnel and primates from the 
other labs here b

Exc
R
luded 

t such an important factor in the primate world. His humane and safe traininge ues 
techniques mak:e a aspects of working with primates less stressful to both the animal and the handler. 
We are so lucky to have him at the Primate Center!!!

Excluded byJ �as also been an extremely valuable resource for us over at CNS. She is promptly available
Request8r· -- with advice and guidance via email and has visited 2-3 times to help improve my assessment skills of 

primate social behavior and assist in first time pairing. Assessing possible pairs is extremely detailed and 
takes a lot of skill and expertis�:;'.c����?es !knowledge has played an integral role in guiding me on what
to look for, as well as, allowing me to train other laboratory personnel here at CNS. Prior tdExcluded by 

lp,,�1gisr� help, CNS had one intermittent pair established. Now out of the 27 animals housed at CNS, ltem 
are successfully paired. I appreciate the ability to have CNPRC as a resource and hope the relationship 
can be reciprocated continuously. 

Sincere Iv 
Excluded by Requester

Letters Of Support Page 1373 
Obtained by Rise for Animals. 

Uploaded to Animal Research Laboratory Overview (ARLO) on 09/19/2020



Contact PD/Pl: Lewin, Harris, A Scientific-Units-001 (056) 

UNIVERSITY OF CALIFORNIA, SAN DIEGO 

BERKELEY • DAVIS • IRVINE• LOS ANGELES• MERCED• RIVERSIDE• SAN DIEGO• SAN FRANCISCO 

Excluded by Requester 

June 3, 2014 

Dear Colleagues, 

Excluded by Requester 

UCSD 

SANTA 8ARBAR1\ • SANTA CRUZ 

9500 GILMAN DRIVE 

LA JOLLA, CALIFORNIA 92093-0626 

I strongly support the renewal of the P51 base grant for the California National Primate 
Research Center at the University of California, Davis. I am the Director of the Center for 
Neural Repair and a Professor of Neurosciences at University of California, San Diego. The 
goal of my lab is to discover and evaluate treatments to restore function following spinal cord 
injury (SCI). 

While our experiments in rats and mice have identified promising approaches for the treatment 
of spinal cord injury and Alzheimer's disease, successful translation to humans is greatly 
assisted by non-human primate testing_ Rodents and primates differ greatly in immune 
function, as well as CNS anatomy, function, and size. The corticospinal tract, for example, is 
critical for fine hand motor function in primates, but not in rodents, making non-human primate 
models critical for the assessment of hand function after SCI. In addition, my lab has identified 
spontaneous sprouting of neurons in the corticospinal tract as a novel target for therapeutic 
intervention; this spontaneous sprouting had not been revealed in our rodent studies. Finally, 
our pilot work in stem cell transplantation in the non-human primate has revealed both 
promising results and multiple challenges not observed in rodents (and probably present in 
humans). The availability of the non-human primate model will therefore greatly enhance 
these studies' predictive value for human translation. 

My non-human primate research program in spinal cord injury repair has remained exclusively 
at the CNPRC for the last 20 years due to the unique resources available there. For example, 
our project makes extensive use of the surgical resources at CNPRC, and the facilities are 
superb for the kind of work we do. More important, perhaps, is the skill of the technical staff 
that assists with the surgeries - from anesthesia techs to staff veterinarians, everyone knows 
the background of the project, and performs at very high levels to support the program. In 
addition, the CNPRC has the resources to collect and process tissue samples, prepare 
budgets for grant proposals, and manage animal use protocols. Finally, the large breeding 
colony at CNPRC ensures that there will be a sufficient number of animals available that meet 
our strict inclusion criteria. 

Moreover, based on our work at the primate center we have translated growth factor gene 
therapy to human clinical trials in Alzheimer's disease. One of our programs is in Phase 2 
multicenter clinical trials across the United States, and this program was heavily dependent on 
studies we performed at the CNPRC. We will soon translate a second gene therapy program 
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for Alzheimer's disease to clinical trials, also heavily dependent on preclinical studies 
performed at the CNP RC. 

In all our translational studies, the non-human primate model has been essential for 
determining dosing and scaling of therapies. We learned things that we simply could not learn 
in any model other than the non-human primate model. For our human translational programs, 
the resources of the CNPRC have been essential and, we believe, have directly had a positive 
impact on translation to the clinic. 

In conclusion, as a frequent user of CNPRC's surgical and support services, I enthusiastically 
support this renewal application. CNPRC's resources are critical to advance a translational 
agenda in spinal cord research. 

Sincerely, 
Excluded by Requester 
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SCIENTIFIC COMPONENTS: BRAIN, MIND, AND BEHAVIOR RESEARCH UNIT 

RESOURCE SHARING PLAN 

A detailed Resource Sharing Plan is included in the Overall component of this application. 
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APPLICATION FOR FEDERAL ASSISTANCE 

SF 424 (R&R) 

5. APPLICANT INFORMATION

Legal Name*: 

Department: 

Division: 

Street1 *: 

Street2: 

City•: 

County: 

State*: 

Province: 

Country*: 

ZIP/ Postal Code*: 

Regents of the University of California 

Sponsored Programs 

Office of Research 

1850 Research Park Drive 

Suite 300 

Davis 

CA: California 

USA: UNITED ST A TES 

956186153 

Person to be contacted on matters involving this application 

Prefix: First Name•: Middle Name: 

Ms. Alyssa 

Position/Title: 

Street1 •: 

Street2: 

City*: 

County: 

State•: 

Province: 

Country*: 

ZIP/ Postal Code*: 

Contracts and Grants Analyst 

1850 Research Park Drive 

Suite 300 

Davis 

CA: California 

USA: UNITED STATES 

956186[53 

Phone Number*: 530-754-7827 Fax Number: 530-754-7879 

7. TYPE OF APPLICANT*

Other (Specify): 

0MB Number: 4040-0001 

Expiration Date: 06/30/2016 

Organizational DUNS*: 04 71200840000 

Last Name*: Suffix: 

Bunn 

Email: aabunn@ucdavis.edu 

H: Public/State Controlled Institution of Higher Education 

Small Business Organization Type 0 Women Owned 0 Socially and Economically Disadvantaged 

11. DESCRIPTIVE TITLE OF APPLICANT'S PROJECT*
Infectious Diseases Research Unit

12. PROPOSED PROJECT

Start Date·

05/01/2015

Tracking Number: GRANT117037 42 

Ending Date• 

04/30/2020 

Funding Opportunity Number: PAR-14-226 . Received Date: 07/15/2014 
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0MB Number: 4040·0010 

Expiration Date: 06/3012016 

Project/Performance Site Location(s) 

Project/Performance Site Primary Location 

Organization Name: 

Duns Number: 

Street1 •: 

Street2: 

City*: 

County: 

State*: 

Province: 

Country*: 

Zip / Postal Code*: 

University of California Davis 

0471200840000 

One Shields Ave 

Davis 

CA: California 

USA: UNITED STATES 

956165270 

Project/Performance Site Congressional District*: 

File Name 

Additional Location(s) 

Tracking Number: GRANT117037 42 

0 I am submitting an application as an individual, and not on behalf of 

a company, state, local or tribal government, academia, or other type of 

organization. 

CA-003 

Page 1378 

Funding Opportunity Number: PAR-14-226. Received Date: 
2014-07-15T19:19:27.000-04:00 

Obtained by Rise for Animals. 
Uploaded to Animal Research Laboratory Overview (ARLO) on 09/19/2020



Contact PD/Pl: Lewin, Harris, A Scientific-Units-002 ( 170) 

RESEARCH & RELATED Other Project Information 

1. Are Human Subjects Involved?* o Yes e No 

1.a. If YES to Human Subjects 

Is the Project Exempt from Federal regulations? 0 Yes 0 No 

If YES, check appropriate exemption number: - 1 - 2 - 3 _4 - 5 - 6

If NO, is the IRB review Pending? o Yes 0 No 

IRB Approval Date: 

Human Subject Assurance Number 

2. Are Vertebrate Animals Used?* • Yes 0 No 

2.a. If YES to Vertebrate Animals 

Is the IACUC review Pending? O Yes 0 No 

IACUC Approval Date: 

Animal Welfare Assurance Number 

3. Is proprietary/privileged information included in the application?* • Yes 0 No 

4.a. Does this project have an actual or potential impact - positive or negative - on the environment?* 0 Yes 

4.b. If yes, please explain:

4.c. If this project has an actual or potential impact on the environment, has an exemption been authorized or an O Yes

environmental assessment (EA) or environmental impact statement (EIS} been performed? 

4.d. If yes, please explain:

5. Is the research performance site designated, or eligible to be designated, as a historic place?* O Yes 

5.a. If yes, please explain:

6. Does this project involve activities outside the United States or partnership with international o Yes

collaborators?*

6.a. If yes, identify countries:

6.b. Optional Explanation:

Filename 

7. Project Summary/Abstract* ID_Abstract.pdf 

8. Project Narrative*

9. Bibliography & References Cited ID_BibliographyReferencesCited.pdf

10.Facilities & Other Resources ID _Faci I itiesOtherResources. pdf 

11.Equipment ID_Equipment.pdf 
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SCIENTIFIC COMPONENTS: INFECTIOUS DISEASES RESEARCH UNIT 

ABSTRACT 

The mission of the Infectious Diseases Research Unit is to develop nonhuman primate models for 
investigating host-pathogen interactions and thereby build a foundation for intervening against a wide range of 
infectious diseases. The Research Unit is composed of six Core scientists drawn from the Schools of Medicine 
and Veterinary Medicine who maintain a high level of extramural grant funding for nonhuman primate research 
and conduct studies on a broad range of infectious pathogens, including bacteria and viruses causing acute or 
chronic/persistent infections. The Unit is well-integrated into the prominent theme of comparative medicine at 
UC Davis, and each of its members maintain robust extramural collaborations on projects involving infectious 
disease research in macaques. Basic and translational research efforts in the Infectious Diseases Research 
Unit focus on mechanisms of infectious agent transmission and pathogenesis, protective immunity and 
vaccinology, and testing and development of therapeutic approaches. The Infectious Diseases Research Unit 
is leading investigations on the role of the host microbiome in health and disease in nonhuman primates. In 
addition, members of the Unit directly contribute to the major theme of lifespan health at the California National 
Primate Research Center through studies spanning fetal to aged rhesus macaques. Outcomes of such studies 
will aid in understanding mechanisms of inflammatory diseases and promote the development of novel 
countermeasures that maintain and/or restore healthy immune function throughout life. 
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SCIENTIFIC COMPONENTS: INFECTIOUS DISEASES RESEARCH UNIT 

FACILITIES AND OTHER RESOURCES 

........ ---.M.l.lilLl.llol:.I.Lll!is: 

main laborator 
Prop rietary Info 

P rop r ietary Info he laboratories are fully equipped for all molecular and immunologic 
ana yses. o t e wor ,s con ucte according to Biosafety Level 2 guidelines. The room also includes two
biological safety cabinets for non-infectious tissue culture work, CO2 incubators, microscope, and centrifuge. 
The room is equipped with an inspected chemical fume hood. Two s-20°C and a s-80° C freezers are within 
this space in addition to two 4° refrigerators. Larger pieces of equipment are located within shared equipment 
rooms. Tissue culture work with infectious agents is conducted in shared facilities located within the CCM and 
CNPRC, and tissue culture work is conducted according to Biosafety Level 2 guidelines. 

�
eluded by

R 011ester 
�,pn,tacy 1mo 

I bas dedicated laboratao, spacelP rop rietary Info
l include._d

_
a -re-fu- 1 -ly-eq_ u_ i _p _p _e _d _ l _a _b _o _ra_ t _o _ry-a-re_ a_ s_,- t-is_s _u _e _ c_ u_ l _tu_r _e _ r _o _o _m_s_,___, 

microscopy room, BSL-2 and BSL-3 laboratories that total 2,500 sq. ft. 
Excluded by Requester P ropr ietary Info 

occupies laboratories at the Primate Center encompassing ,,,,_P _ro-pr
..,..

i -,---,-,-------'----'-----------. dd itional laboratory space is assoc�,a=:::r-:-:=::-rr:::-:::e�m:::--:m::::-:-:u-=n-=or.:o:-:::g�y-,--.......
an re). 

Excluded by Prop rietary Info Requeste r ccupies la .... b
_
o
_
r
_
a

_
to

_
r
_
ie

_
s_at

_
t
_
h

_
e..._ ___________ ___. __ w

_
h

_
ic

_
h_ s_u....__orts his infectious disease 

studies. The shared P rop rietary Info accommodate work on 
viruses in primary a , BCG, H. pylon). These 
laboratories contain ducted biosafety cabinets, refrigerators and freezers, tissue culture incubators, 
microscopes, tabletop centrifuges, and automatic pipetors. 

Excluded by 
Requester occupies 1,600 sq. ft. of assigned space at the CCM and has all necessary microbiology 

laboratory equipment for studies of H. pylori. His research personnel have direct access to large shared 
equipment items and procedure rooms at CCM. 

Clinical: Clinical care and related procedures at he CNPRC are conducted in the hospital area containing pre
and post-surgery suites, outpatient, hospital and isolation wards, surgery, and pathology suites. The Clinical 

Pathology Laboratory includes services for hematology, clinical chemistry, bacteriology, parasitology, and 
serology (see Primate Services).

Animal: The vivarium, which is part of the UC Davis AAALAC-accredited program, includes indoor animal 

space including animal rooms, hospitals, surgery suites, nurseries, radioactive monitoring housing areas, and 
infectious animal housing. The outdoor animal housing area includes half-acre field corrals and corn-cribs as 
described in other sections of the application. Primate Services is centralized and provides animal care, colony 
management, research support, training, occupational safety, and a staff of expert animal handlers. The 
Clinical Pathology Laboratory in Anatomic and Clinical Pathology Services provides diagnostic support 
services as noted. The veterinary staff includes on-site veterinarians for clinical care (24/7), veterinary 
pathologists, and animal health technicians, all described in other sections of the application. See Primate 
Services sections for more details. 

Computer: Colony demographics, breeding management, and health and pathology are all computerized, and 
Information Technology Services provides desktop support and other related services. Biostatistics services 
and Biomedical Informatics support are also provided on campus and through the UC Davis CTSC. Multiple 
Macintosh and PC computer systems and appropriate software for word processing, graphics, spreadsheets, 
and statistical analyses are all available. 
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Excluded by Requester Excluded by Requester 

Office have offices at the CNPRC 
'--....... -r::----,--,----,-,------------......... have an office Proprietary Info nd Proprietary Info

!---,----,-.,----,----,-.,,.,..,,,..-...,..,-.,....,..-------' Administrative Officer and five administrative staff support the faculty (total of 8 Proprietary Info

Other: The CNPRC provides the optimal environment for studies with nonhuman primates based on the 
facilities and support services available. All laboratories are regularly inspected by UC Davis, Yolo County, and 
California agencies to assure compliance with regulations regarding the use of biohazardous agents and 
infectious, chemical, and radioactive waste. 

!Proprietary Info 
Microbiome and gene expression analyses will be performed through the 

I Proprietary Info �his f aci I ity has successfully ... l-ev_e_r _a _g _e_d_ t�h_e _ e_ x_1-st-in_g_s-tr _e _n _g-th-s�in____, 
gene expression and microbiota analyses for nonhuman primate studies. The HMSB Core is designed to 
provide researchers with easily accessible, customized, and cost-effective resources for integrating analyses of 
microbial community structure and host-microbe interactions in health and disease. The services from the Core 
include, nucleic acid extraction and sample processing for library construction and next-generation sequencing 
(NGS), functional analysis of NGS data sets, and microarray-based gene expression profiling using the 
Affymetrix GeneChip system. The NGS analytical services offered utilize state-of-the-art open f 
platforms and other customized scripts developed by fellow HMSB Core Associate-Director Excluded by Requester

PhD. The HMSB Core has developed and optimized methodologies for processing and ana yzing sma size 
tissue and fluid samples from nonhuman primates and for the evaluation of gene expression and the 
microbiota from fecal, mucosa!, and body fluid samples of rhesus macaques. 
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SCIENTIFIC COMPONENTS: INFECTIOUS DISEASES RESEARCH UNIT 

EQUIPMENT 

Excluded by 
Requester Microcentrifuges (5), agarose mini-gel apparatus (5)/power supply (3), acrylamide gel apparatus 

(BIORAD Mini-Protean II) (2), western blot apparatus (3) (1-Hoeffer and 2 lmmunetics Miniblotter 28), 3000V 
power supply (Fisher #FB-600) (2), Eppendorf Gradient Thermocycler, Refrigerator/Freezer, Belco 
hybridization oven; microplate reader (BIORAD model 550), Slab gel dryer (BIORAD model 483, laminar flow 
biological cabinet (Forma) (3), ultralow Cryostar freezers (3), liquid nitrogen tanks for long-term storage of cells 
(3), CO2-humidified incubators (Forma Scientific) (4), 2 T J-6 centrifuges (Beckman) (2). 

Excluded by Requester 
he laboratory is equipped with centrifuges, tissue sectioning apparatus, incubators, freezers, 

ge e ec rop oresis equipment, microfuges, microscopes with cameras and computers, tissue culture hoods, 
chemical safety hoods, a cytospectrophotometer, and immunoblot apparatus. Two BSL-2 laboratories with 
tissue culture and chemical safety hoods are available to perform monkey sample processing. A BSL-3 
laboratory is available for infectious sample processing work. Two separate closed laboratories are available 
for immunohistochemistry work and for non-infectious tissue culture work. A small closed laboratory is 

available for real-time PCR. Core Facilities and general laboratory support services with autoclaves, glass 

washing, medical waste disposal, dry ice, and ice machines are available. Through the shared laboratories on 
the same floor, laser-capture microdissection (Arcturus XT Laser Capture Microdissection System), frozen or 
fixed tissue sectioning equipment, lyophilizer, flow cytometers, ultracentrifuges, bacterial culture room, 
bioanalyzer, confocal microscope, Fluidigm, realtime PCR equipment (ABI Viia 7 - The Viia 7 System), ELISA 
readers, preparatory centrifuges, etc. are available. In addition, electron microscopy and histopathology 
services, FAGS analysis and a Cell sorter and laser scanning cytometer available. Complete availability to the 
equipment is available for performing cellular, molecular, immunological and pathological analyses of the 
monkey samples. 

Excluded by Requester 

Temperature controlled CO2 incubators (4), s-20°c (2) and S-80°C (2) freezers, liquid
,__"""'n

""'1 """ro"'"'g"""e"""n
,,.......,

a
"'"n"""""'s

,,.......,o""r,,......,,c"""'e'"'u,.,,,ar cryopreservation (1 ), Zeiss inverted microscopes (2), biosafety cabinets (4), 
temperature-controlled table top centrifuges (2), microfuges (2), heatblocks, gel and immunoblot apparatus, 
Perkin-Elmer GeneAmp 9600/9700 thermal cyclers (1 ), Omni Bead Mill homogenizer used in preparation of 
tissue samples for microbiome work. 

Excluded by 
Requester hemical hoods (2), s-20°C freezers, deli-type refrigerators, computers (4), a laser printer, table-

top centrifuges, a microplate reader, autoblot, gel electrophoresis systems, water bath incubator, bacterial 
incubator, rotator, rocker, vortexes, automatic pipetors, hotplate, microgram and gram scales, a clean air 
workstation, a PCR thermocycler, and a Luminex system (detection instrument, vacuum manifold plate washer, 
dedicated computer) for multiplex immunoassay. 

Excluded by 
Requester Equipment located in the CNPRC and CCM labs o :ti::t!�Y r shared by all CNPRC investigators : 

Perkin-Elmer GeneAmp 9600 thermal cyclers (4), automated p ate washer (1 ), biosafety cabinets (10), 
Wallac 96-well format scintillation counters (2), ELISA readers (3), rotary shakers (2), tissue culture incubators 

(16), gel apparatus (8), immunoblot apparatus (4), preparatory centrifuges (6), cytocentrifuge (1 ), Omicron 
cryostat (1 ), Zeiss Axioimager-1 automated microscope with an Apotome lmager for brightfield and 5 color 
fluorescence optics connected to an Axiovision digital imaging workstation (1); Zeiss Axioplan 2 
photomicroscope with a motorized stage and brightfield and fluorescence optics connected to a Zeiss Axiocam 
camera interfaced with an Pentium computer which runs Axiovison software; Adobe Photoshop (1); Becton
Dickinson FACSCalibur flow cytometer with 2 lasers capable of 4 color analysis (1 ), FACSAria cell sorter with 3 
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PCR machine) (2) at the CNP RC and a H.L. Shephard Cesium irradiator (1) at the CCM. 
Excluded by 
Requester Includes a laminar flow hood, fume hoods (2), CO2 incubators (3), standard incubators (2), a 

microscope and an inversion microscope, thermocyclers (3) (including 1 BioRad real time thermocycler), 42 

refrigerators (2), S-202 freezers (2), S-80Q freezers (2) (located in common space), microcentrifuges (3), 
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balances (2), pH meter, bench top centrifuge, Genepix 41 00A scanner, protein and DNA electrophoresis 
equipment, NanoDrop 2000c, MiniBeadbeater-16 cell disruptor, and waterbaths (2). 

Laboratories in the CCM are equipped with multiple light, phase, dark and fluorescent microscopes, 
photomicroscopes, dissecting microscopes, inverted microscopes, macrophotography unit, multiple class II 
biohazard containment cabinets, vented stainless steel tissue cutting table, rotary shakers, adjustable 
temperature incubators, analytical balances, multiple :S-80°C freezers, ice machines, scintillation counters, 
orbital shaking incubators, electrophoresis equipment, electroporation apparati, water baths, shaking water 
baths, assorted :S-20 freezers, high speed refrigerated centrifuges, ultracentrifuges, spectrophotometers, pH 
meters, DNA thermal cyders, ELISA readers, bench top centrifuges, autoclaves, survey meters, exhaust 
hoods, microwave ovens, UV view boxes, gel photography apparatus, liquid nitrogen refrigerator, and other 
general laboratory equipment. Core laboratories at CCM contain two instruments for Taqman assay (ABI 
Prism 7700 Sequence Detector, Perkin Elmer; ABI Prism 7900HT Sequence Detection System, Applied 
Biosystems) that are available for shared use. All CCM e ui ment and laborator s ace is available for 

Specific Animal Location BSL-2 and 
BSL-3 with laminar flow biosafety cabinets, tissue culture incubators, and microscopes. CCM also 

11..1.11....w.ll,!..,.a ... s"'"'a,.....,.,......,1 sq. ft. fully equipped research histopathology laboratory with automated tissue processing and 
embedding equipment. 

The HMSB Core also oversees the use and maintenance of a number of shared equipment resources for the 
School of Medicine. The list of equipment includes an Arcturus XT Laser Capture Microdissection system, a 
Leica RM2255 Microtome, and an ABI Viia 7 RT-PCR system that can be used for more defined and targeted 
gene expression studies. Shared equipment also includes a LICOR Odyssey Infrared lmager for fluorescence 
scanning and quantitation, a Qiagen Pyromark 024 for real-time sequence analysis for epigenetics research 
and genetic analysis, and a Qiagen QIAcube system for integrating automated, low-throughput sample 
preparation into the workflow. The HMSB Core utilizes 2 lllumina MiSeq Systems that are operated by the 
Genome Center's DNA Technologies Core and also conveniently located in the same building (GBSF). 
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Expiration Date: 06/3012016 

RESEARCH & RELATED Senior/Key Person Profile (Expanded) 

I 
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Expiration Date: 06/30/20t 6 

RESEARCH & RELATED BUDGET - SECTION A & B, BUDGET PERIOD 1 

ORGANIZATIONAL DUNS*: 0471200840000 
Budget Type*: • Project O Subaward/Consortium 
Enter name of Organization: Regents of the University of California 

Start Date*: 05-01-2015 End Date*: 04-30-2016 Budget Period: 1 

A. Senior/Key Person

Prefix First Name• Middle 

Name 

Last Name* Suffix Project Role* Base Calendar Academic Summer Requested Fringe Funds Requested($)* 

1. Excluded by Requester
Salary ($) Months Months Months Salary ($)* Benefits ($)*

Scientific Unit Institutional Base EFFORT 0.0 0.0 33,172.00 11,096.00 44,268.00 
Leader/Core Salary
Scientist 
Core Scientist 
Core Scientist 

......... , , , ,  .. , ................. , ,  .. 

Core Scientist 
Core Scientist 

0.0 0.0 18,150.00 6,071.00 24,221.00 
. ..................... , .. , ..................................... .......................... ,, ...................................................... . 

0.0 0.0 18,150.00 3,957.00 22,107.00 
, ,  .. , ,  .. , .. ,, .. , .. ,, .. , .. , ,  .. , .. ,, .. , .. ,, ...................... ... ,, ,  ........ , , ,  ........ ,,, ............... , , ,  .................................... . 

0.0 0.0 7,605.00 2,544.00 10,149.00 
. .......... ,, ............ ,, .................................... .......................... ,, ...................................................... . 

0.0 0.0 18,150.00 7,239.00 25,389.00 

2. 
3. 
4. 
5. 
6. Core Scientist 0.0 0.0 18,150.00 3,957.00 22,107.00 

-.................................................................................................................................................... ..______ 
......_ 

__ 
___. ............................................................... .................................................................................. . 

Total Funds Requested for all Senior Key Persons in the attached file 

Additional Senior Key Persons: File Name: Total Senior/Key Person 148,241.00 

B. Other Personnel

Number of Project Role*

Personnel*

Calendar Months Academic Months Summer Months Requested Salary ($)* Fringe Benefits• Funds Requested ($)* 

Post Doctoral Associates 
....................................................................................................... ...................................... ...................................... ...................................... .................................................. ·································· ... ········· ................................................. . 

Graduate Students 

.............................. �.n.?.�.�W�?..u.��.e. .. �t.��.e.�.��························· ...................................... ...................................... ...................................... .................................................. .............................................. ................................................. . 
Secretarial/Clerical 

��R
1iif.���·:::::. :::¥���ff�;;f�:��Nt��ff::

················· ······ ··········1iE;�
RT 

3 Total Number Other Personnel 

RESEARCH & RELATED Budget {A-B} (Funds Requested) 

Tracking Number: GRANT117037 42 

1 ................................... ...................................... .................................................. .............................................. ..... ........................................... . 33,270.00 17,600.00 50,870.00 
................................... · · · ···••·······""" '""" ''"" ' '' ' "'"""' .................................................. · • · • · · ••·•• · · • • · · • · · · · · • • · ·  ................... ..... ........................................... . 

29,841.00 9,982.00 39,823.00 
Total Other Personnel 90,693.00 

---------

Total Salary, Wages and Fringe Benefits (A+B) 238,934.00 
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RESEARCH & RELATED BUDGET - SECTION C, D, & E, BUDGET PERIOD 1 

ORGANIZATIONAL DUNS*: 0471200840000 

Budget Type*: • Project O Subaward/Consortium 

Enter name of Organization: Regents of the University of California 

Start Date*: 05-01-2015 End Date*: 04-30-2016 Budget Period: 1 

C. Equipment Description

List items and dollar amount for each item exceeding $5,000 

Equipment Item Funds Requested($)* 

Total funds requested for all equipment listed in the attached file 0.00 

Additional Equipment: 

D. Travel

File Name: 

Total Equipment 0.00 

1. Domestic Travel Costs ( Incl. Canada, Mexico, and U.S. Possessions)

Funds Requested ($)* 

12,000.00 

0.00 2. Foreign Travel Costs

E. Participant/Trainee Support Costs

1. Tuition/Fees/Health Insurance

2. Stipends

3. Travel

4. Subsistence

5. Other:

O Number of Participants/Trainees 

RESEARCH & RELATED Budget {C-E} (Funds Requested) 

Tracking Number: GRANT11703742 

Total Travel Cost 

Total Participant Trainee Support Costs 

Page 1390 

12,000.00 

Funds Requested ($)* 

0.00 

0.00 

0.00 

0.00 

0.00 
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RESEARCH & RELATED BUDGET- SECTIONS F-K, BUDGET PERIOD 1 

ORGANIZATIONAL DUNS*: 0471200840000 

Budget Type*: • Project O Subaward/Consortium 

Enter name of Organization: Regents of the University of California 

Start Date*: 05-01-2015 End Date*: 04-30-2016 Budget Period: 1 

F. Other Direct Costs Funds Requested($)* 

1. Materials and Supplies 4,000.00 

2. Publication Costs 8,000.00 

3. Consultant Services 0.00 

4. ADP/Computer Services 0.00 

5. Subawards/Consortium/Contractual Costs 0.00 

6. Equipment or Facility Rental/User Fees 0.00 

7. Alterations and Renovations 0.00 

Total Other Direct Costs 12,000.00 

G. Direct Costs Funds Requested ($)* 

H. Indirect Costs

Indirect Cost Type 

1. MTDC Primate Center Rate

Cognizant Federal Agency 

(Agency Name, POC Name, and POC Phone Number) 

I. Total Direct and Indirect Costs

Total Direct Costs (A thru F) 262,934.00 

Indirect Cost Rate (%) Indirect Cost Base ($) Funds Requested ($)* 

22. 7 262,934.00 59,686.00 
----------< 

Total Indirect Costs 59,686.00 

DHHS, ERNEST WILLARD, (415) 437-7820 

Total Direct and Indirect Institutional Costs (G + H) 

Funds Requested ($)* 

322,620.00 

Funds Requested ($)"I 

0.00 

K. Budget Justification* File Name: ID_BudgetJustification.pdf 

(Only attach one file.) 

RESEARCH & RELATED Budget {F-K} (Funds Requested) 

Tracking Number: GRANT11703742 
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Expiration Date: 06/30/20t 6 

RESEARCH & RELATED BUDGET - SECTION A & B, BUDGET PERIOD 2 

ORGANIZATIONAL DUNS*: 0471200840000 
Budget Type*: • Project O Subaward/Consortium 
Enter name of Organization: Regents of the University of California 

Start Date*: 05-01-2016 End Date*: 04-30-2017 Budget Period: 2 

A. Senior/Key Person

Prefix First Name• Middle 

Name 

Last Name* Suffix Project Role* Base Calendar Academic Summer Requested Fringe Funds Requested($)* 

1. 

2. 
3. 
4. 
5. 
6. 

Excluded by Requester 
Salary ($) Months Months Months Salary ($)* Benefits ($)* 

Scientific Unit Institutiona l Base EFFORT 0.0 0.0 33,504
.
00 11,799.00 45,303.00 

Leader/Core Salary 
Scientist 
Core Scientist 
Core Scientist 

...... ,,,, .. , . . . . . ..... . . . . . . .  ,, ..

Core Scientist 
Core Scientist 
Core Scientist 

0.0 0.0 18,150.00 6,392.00 24,542.00 
. ................... , .. , ........................ . ............ . ............... .......... ,, ...................................................... .

0.0 0.0 18,150.00 4,144.00 22,294.00 
. ........ ,, .. , .. ,, .. , .. ,, .. , .. ,, .. , .. ,, .......... . . .......... ... ,,, ........ ,,, ........ ,,, ............... ,,, ....... ............................. .

0.0 0.0 7,681
.
00 2,705.00 10,386.00 

. ........ ,, ............ ,, .................................... .......................... ,, ...................................................... . 

0
.
0 0

.
0 18,150

.
00 7,659.00 25,809.00 

0.0 0.0 18,150.00 4,144.00 22,294.00 
...._ __________________ _. .................................. .__ _____ L... __ ...,1 .............................................................. .................................................................................. . 

Total Funds Requested for all Senior Key Persons in the attached file 

Additional Senior Key Persons: 

B. Other Personnel

Number of Project Role*

Personnel*

Post Doctoral Associates 

File Name: Total Senior/Key Person 150,628.00 

Calendar Months Academic Months Summer Months Requested Salary ($)* Fringe Benefits• Funds Requested ($)* 

....................................................................................................... .................................... .. ...................................... ...................................... .................................................. .............................................. .................................................. 

Graduate Students 

.............................. �.n.?.�.�W�?..u.��.e. .. �t.��.e.�.��························· ...................................... ...................................... ...................................... .................................................. .............................................. ................................................. . 
Secretarial/Clerical 

...................... : : : ::: Q�it :t.�:c.�
:
ri(��i:�LJ.P.P.?�1:.,�:.lle..a;�

l

u�ui.a::.l;l;t�::..�-y ___ l,_E.,.F,..,F.-O_R_T __ __,[ :: ::: : : ::: : ::: : : ::: : : ::::::: ::: : ::: : : :: : : :: :::::: ::: : : ::: : : :: : ::: : ::::: ::: : ::::::: ::::::::: :::::��:�o.�::�:o. :::::: :::::: ::::::: :::::: �� :¥.�� §o. ::::: : : : ::::::: ::::::::: ::)#.:�:s.1::�:o.
2 TBN Core Scientists 2.4 29,957.00 10,550.00 40,507.00 
3 Total Number Other Personnel Total Other Personnel 92,698.00 

RESEARCH & RELATED Budget {A-B} (Funds Requested) 

Tracking Number: GRANT117037 42 

---------

Total Salary, Wages and Fringe Benefits (A+B) 243,326.00 
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Contact PD/Pl: Lewin, Harris, A Scientific-Units-002 ( 170) 

RESEARCH & RELATED BUDGET - SECTION C, D, & E, BUDGET PERIOD 2 

ORGANIZATIONAL DUNS*: 0471200840000 

Budget Type*: • Project O Subaward/Consortium 

Enter name of Organization: Regents of the University of California 

Start Date*: 05-01-2016 End Date*: 04-30-2017 Budget Period: 2 

C. Equipment Description

List items and dollar amount for each item exceeding $5,000 

Equipment Item Funds Requested($)* 

Total funds requested for all equipment listed in the attached file 0.00 

Additional Equipment: 

D. Travel

File Name: 

Total Equipment 0.00 

1. Domestic Travel Costs ( Incl. Canada, Mexico, and U.S. Possessions)

Funds Requested ($)* 

12,360.00 

0.00 2. Foreign Travel Costs

E. Participant/Trainee Support Costs

1. Tuition/Fees/Health Insurance

2. Stipends

3. Travel

4. Subsistence

5. Other:

O Number of Participants/Trainees 

RESEARCH & RELATED Budget {C-E} (Funds Requested) 

Tracking Number: GRANT11703742 

Total Travel Cost 

Total Participant Trainee Support Costs 

Page 1393 

12,360.00 

Funds Requested ($)* 

0.00 

0.00 

0.00 

0.00 

0.00 

Funding Opportunity Number: PAR-14-226. Received Date: 
2014-07-15T19:19:27.000-04:00 

Obtained by Rise for Animals. 
Uploaded to Animal Research Laboratory Overview (ARLO) on 09/19/2020



Contact PD/Pl: Lewin, Harris, A Scientific-Units-002 ( 170) 

RESEARCH & RELATED BUDGET- SECTIONS F-K, BUDGET PERIOD 2 

ORGANIZATIONAL DUNS*: 0471200840000 

Budget Type*: • Project O Subaward/Consortium 

Enter name of Organization: Regents of the University of California 

Start Date*: 05-01-2016 End Date*: 04-30-2017 Budget Period: 2 

F. Other Direct Costs Funds Requested($)* 

1. Materials and Supplies 4,120.00 

2. Publication Costs 8,240.00 

3. Consultant Services 0.00 

4. ADP/Computer Services 0.00 

5. Subawards/Consortium/Contractual Costs 0.00 

6. Equipment or Facility Rental/User Fees 0.00 

7. Alterations and Renovations 0.00 

Total Other Direct Costs 12,360.00 

G. Direct Costs Funds Requested ($)* 

H. Indirect Costs

Indirect Cost Type 

1. MTDC Primate Center Rate

Cognizant Federal Agency 

(Agency Name, POC Name, and POC Phone Number) 

I. Total Direct and Indirect Costs

Total Direct Costs (A thru F) 268,046.00 

Indirect Cost Rate (%) Indirect Cost Base ($) Funds Requested ($)* 

22. 7 268,046.00 60,846.00 
----------< 

Total Indirect Costs 60,846.00 

DHHS, ERNEST WILLARD, (415) 437-7820 

Total Direct and Indirect Institutional Costs (G + H) 

Funds Requested ($)* 

328,892.00 

Funds Requested ($)"I 

0.00 

K. Budget Justification* File Name: ID_BudgetJustification.pdf 

(Only attach one file.) 

RESEARCH & RELATED Budget {F-K} (Funds Requested) 

Tracking Number: GRANT11703742 
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Contact PD/Pl: Lewin, Harris, A Scientific-Units-002 ( 170) 0MB Number: 4040-0001 

Expiration Date: 06/30/20t 6 

RESEARCH & RELATED BUDGET - SECTION A & B, BUDGET PERIOD 3 

ORGANIZATIONAL DUNS*: 0471200840000 
Budget Type*: • Project O Subaward/Consortium 
Enter name of Organization: Regents of the University of California 

Start Date*: 05-01-2017 End Date*: 04-30-2018 Budget Period: 3 

A. Senior/Key Person

Prefix First Name• Middle 

Name 

Last Name* Suffix Project Role* Base Calendar Academic Summer Requested Fringe Funds Requested($)* 

1. Excluded by Requester

2. ................. 
3. 

4. ................. 
5. 

6 

Salary ($) Months Months Months Salary ($)* Benefits ($)* 
Scientific Unit Institutional Base EFFORT 0.0 0.0 33,604.00 12,237.00 45,841.00 
Leader/Core Salary
Scientist 
Core Scientis 
Core Scientis 
Core Scientis 
Core Scientis 
Core Scientis 

0.0 0.0 18,150.00 6,610.00 24,760.00 . ................... , .. , .................. , .................. .......................... ,, ...................................................... . 
0.0 0.0 18,150.00 4,280.00 22,430.00 . ........ ,, .. , .. ,, .. , .. , ,  .. , .. ,, .. , .. ,, ...................... ... ,, ,  ........ , , ,  ........ ,,, ............... , , ,  .................................... . 
0.0 0.0 7,846.00 2,857.00 10,703.00 . ........ ,, ............ ,, .................................... .......................... ,, ...................................................... . 

0.0 0.0 18,150.00 7,929.00 26,079.00 
0.0 0.0 18, 150.00 4,280.00 22,430.00 ................. ------------------...................................... ...._ ____ ___,, -----······································· .. ···· ................ .................................................................................. . 

Total Funds Requested for all Senior Key Persons in the attached file 

Additional Senior Key Persons: 

B. Other Personnel

Number of Project Role*

Personnel*

Post Doctoral Associates 

File Name: Total Senior/Key Person 152,243.00 

Calendar Months Academic Months Summer Months Requested Salary ($)* Fringe Benefits• Funds Requested ($)* 

....................................................................................................... ...................................... ...................................... ...................................... .................................................. .............................................. .................................................. 

Graduate Students 

.............................. �.n.?.�.�W�?..u.��.e. .. �t.��.e.�.��························· ...................................... ...................................... ...................................... .................................................. .............................................. ................................................. . 
Secretarial/Clerical ...................... ::::::Q�it:f �:c.�

:
ri(��i:�LJ.P.P.?���

l
u

d
:1
d by 

2 TBN Core Scientists 
3 Total Number Other Personnel 

RESEARCH & RELATED Budget {A-B} (Funds Requested) 

Tracking Number: GRANT117037 42 

1 ... l
E

_
FF

_o_
R

_
T 
_ __.! ... :: ::: ::: : : ::: : ::: : : ::: : : ::::::: ::: : ::: : : :: : : :: :::::: ::: : : ::: : : :: : ::: : ::::: ::: : ::::::: ::::::::: :::::�¥.:�s,�§o, :::::: :::::: ::::::: :::::: �:o. :�s,#.§o, ::::: : : : ::::::: ::::::::: :::::��A�!§O.

2.4 30,672.00 11,170.00 41,842.00 
Total Other Personnel 97,909.00 

---------

Total Salary, Wages and Fringe Benefits (A+B) 250,152.00 
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Contact PD/Pl: Lewin, Harris, A Scientific-Units-002 ( 170) 

RESEARCH & RELATED BUDGET - SECTION C, D, & E, BUDGET PERIOD 3 

ORGANIZATIONAL DUNS*: 0471200840000 

Budget Type*: • Project O Subaward/Consortium 

Enter name of Organization: Regents of the University of California 

Start Date*: 05-01-2017 End Date*: 04-30-2018 Budget Period: 3 

C. Equipment Description

List items and dollar amount for each item exceeding $5,000 

Equipment Item Funds Requested($)* 

Total funds requested for all equipment listed in the attached file 0.00 

Additional Equipment: 

D. Travel

File Name: 

Total Equipment 0.00 

1. Domestic Travel Costs ( Incl. Canada, Mexico, and U.S. Possessions)

Funds Requested ($)* 

12,731.00 

0.00 2. Foreign Travel Costs

E. Participant/Trainee Support Costs

1. Tuition/Fees/Health Insurance

2. Stipends

3. Travel

4. Subsistence

5. Other:

O Number of Participants/Trainees 

RESEARCH & RELATED Budget {C-E} (Funds Requested) 

Tracking Number: GRANT11703742 

Total Travel Cost 

Total Participant Trainee Support Costs 
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12,731.00 

Funds Requested ($)* 

0.00 

0.00 

0.00 

0.00 

0.00 

Funding Opportunity Number: PAR-14-226. Received Date: 
2014-07-15T19:19:27.000-04:00 

Obtained by Rise for Animals. 
Uploaded to Animal Research Laboratory Overview (ARLO) on 09/19/2020



Contact PD/Pl: Lewin, Harris, A Scientific-Units-002 ( 170) 

RESEARCH & RELATED BUDGET- SECTIONS F-K, BUDGET PERIOD 3 

ORGANIZATIONAL DUNS*: 0471200840000 

Budget Type*: • Project O Subaward/Consortium 

Enter name of Organization: Regents of the University of California 

Start Date*: 05-01-2017 End Date*: 04-30-2018 Budget Period: 3 

F. Other Direct Costs Funds Requested($)* 

1. Materials and Supplies 4,244.00 

2. Publication Costs 8,487.00 

3. Consultant Services 0.00 

4. ADP/Computer Services 0.00 

5. Subawards/Consortium/Contractual Costs 0.00 

6. Equipment or Facility Rental/User Fees 0.00 

7. Alterations and Renovations 0.00 

Total Other Direct Costs 12,731.00 

G. Direct Costs Funds Requested ($)* 

H. Indirect Costs

Indirect Cost Type 

1. MTDC Primate Center Rate

Cognizant Federal Agency 

(Agency Name, POC Name, and POC Phone Number) 

I. Total Direct and Indirect Costs

Total Direct Costs (A thru F) 275,614.00 

Indirect Cost Rate (%) Indirect Cost Base ($) Funds Requested ($)* 

22. 7 275,614.00 62,564.00 
----------< 

Total Indirect Costs 62,564.00 

DHHS, ERNEST WILLARD, (415) 437-7820 

Total Direct and Indirect Institutional Costs (G + H) 

Funds Requested ($)* 

338,178.00 

Funds Requested ($)"I 

0.00 

K. Budget Justification* File Name: ID_BudgetJustification.pdf 

(Only attach one file.) 

RESEARCH & RELATED Budget {F-K} (Funds Requested) 

Tracking Number: GRANT11703742 
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Contact PD/Pl: Lewin, Harris, A Scientific-Units-002 ( 170) 0MB Number: 4040-0001 

Expiration Date: 06/30/20t 6 

RESEARCH & RELATED BUDGET - SECTION A & B, BUDGET PERIOD 4 

ORGANIZATIONAL DUNS*: 0471200840000 

Budget Type*: • Project O Subaward/Consortium
Enter name of Organization: Regents of the University of California 

Start Date*: 05-01-2018 End Date*: 04-30-2019 Budget Period: 4 

A. Senior/Key Person

Prefix First Name• Middle 

Name 

Last Name* Suffix Project Role* Base Calendar Academic Summer Requested Fringe Funds Requested ($)* 

1. 

2. 

3. 

4. 

5. 

6. 

Excluded by Requester Scientific Unit 
Leader/Core 
Scientist 
Core Scientist 
Core Scientist 

Salary ($) Months Months Months

re-I n-s""tit"'"u.,.,.tio_n.;..a,.;.
I ..:....-.r:E"':'F,-;,F�O�R:,;,T-,o. o o. o

Base Salary 

Salary ($)* Benefits ($)* 
36,248.00 13,599.00 49,847.00 

o·.-o···············
o

·.-o·········· .. ·
1

·s:-i·siio'o ······ ........ i(a·o;io·o······ ......................... 24:g·sio·o
. ................. , .. , .................. , .................. ......................... ,, ....................................................... .

0.0 0.0 18,150.00 4,407.00 22,557.00 
............................................ o·.-o···············o·.-o···············s:i1·0:o"o ······ ........ 3J1·a·:oo················· .............. 1··1·:42a·:o·o 

Core Scientist 
, ...... ,, ............ ,, .................................... .......................... ,, ...................................................... . 

Core Scientist 0.0 0.0 18,150.00 8,164.00 26,314.00 
...•......•......•......•......•.......•................... ..............................•.................................................... 

Core Scientist 0.0 0.0 18,150.00 4,407.00 22,557.00 
..._ __________________ ............................................ ...._ ____ _,L ___ ___J,••··································· ...................... .................................................................................. . 

Total Funds Requested for all Senior Key Persons in the attached file 

Additional Senior Key Persons: 

B. Other Personnel

Number of Project Role*

Personnel*

Post Doctoral Associates 

File Name: Total Senior/Key Person 157,662.00 

Calendar Months Academic Months Summer Months Requested Salary ($)* Fringe Benefits• Funds Requested ($)* 

....................................................................................................... ...................................... ...................................... ...................................... .................................................. ·············································· ................................................. .

Graduate Students 
.............................. �.n.?.�.�W�?..u.��.e. .. �t.��.e.�.��························· ...................................... ...................................... ...................................... .................................................. .............................................. ................................................. . 

3 Total Number Other Personnel 

RESEARCH & RELATED Budget {A-B} (Funds Requested) 

Tracking Number: GRANT117037 42 

1 .................................... ...................................... .................................................. .............................................. ...... .......................................... . 37,424.00 22,012.00 59,436.00········••>0••••·•·•················ ······••·······"""'"""''"""""'"""""' .................................................. ·•·•··••·••··••··•·····••····················· ..... ···••··•···••··•····••·••············••·••··
31,300.00 11,742.00 43,042.00 

Total Other Personnel 102,478.00 
---------

Total Salary, Wages and Fringe Benefits (A+B) 260,140.00 
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Contact PD/Pl: Lewin, Harris, A Scientific-Units-002 ( 170) 

RESEARCH & RELATED BUDGET - SECTION C, D, & E, BUDGET PERIOD 4 

ORGANIZATIONAL DUNS*: 0471200840000 

Budget Type*: • Project O Subaward/Consortium 

Enter name of Organization: Regents of the University of California 

Start Date*: 05-01-2018 End Date*: 04-30-2019 Budget Period: 4 

C. Equipment Description

List items and dollar amount for each item exceeding $5,000 

Equipment Item Funds Requested($)* 

Total funds requested for all equipment listed in the attached file 0.00 

Additional Equipment: 

D. Travel

File Name: 

Total Equipment 0.00 

1. Domestic Travel Costs ( Incl. Canada, Mexico, and U.S. Possessions)

Funds Requested ($)* 

13,113.00 

0.00 2. Foreign Travel Costs

E. Participant/Trainee Support Costs

1. Tuition/Fees/Health Insurance

2. Stipends

3. Travel

4. Subsistence

5. Other:

O Number of Participants/Trainees 

RESEARCH & RELATED Budget {C-E} (Funds Requested) 

Tracking Number: GRANT11703742 

Total Travel Cost 

Total Participant Trainee Support Costs 

Page 1399 

13,113.00 

Funds Requested ($)* 

0.00 

0.00 

0.00 

0.00 

0.00 

Funding Opportunity Number: PAR-14-226. Received Date: 
2014-07-15T19:19:27.000-04:00 

Obtained by Rise for Animals. 
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Contact PD/Pl: Lewin, Harris, A Scientific-Units-002 ( 170) 

RESEARCH & RELATED BUDGET- SECTIONS F-K, BUDGET PERIOD 4 

ORGANIZATIONAL DUNS*: 0471200840000 

Budget Type*: • Project O Subaward/Consortium 

Enter name of Organization: Regents of the University of California 

Start Date*: 05-01-2018 End Date*: 04-30-2019 Budget Period: 4 

F. Other Direct Costs Funds Requested($)* 

1. Materials and Supplies 4,371.00 

2. Publication Costs 8,742.00 

3. Consultant Services 0.00 

4. ADP/Computer Services 0.00 

5. Subawards/Consortium/Contractual Costs 0.00 

6. Equipment or Facility Rental/User Fees 0.00 

7. Alterations and Renovations 0.00 

Total Other Direct Costs 13,113.00 

G. Direct Costs Funds Requested ($)* 

H. Indirect Costs

Indirect Cost Type 

1. MTDC Primate Center Rate

Cognizant Federal Agency 

(Agency Name, POC Name, and POC Phone Number) 

I. Total Direct and Indirect Costs

Total Direct Costs (A thru F) 286,366.00 

Indirect Cost Rate (%) Indirect Cost Base ($) Funds Requested ($)* 

22. 7 286,366.00 65,005.00 
----------< 

Total Indirect Costs 65,005.00 

DHHS, ERNEST WILLARD, (415) 437-7820 

Total Direct and Indirect Institutional Costs (G + H) 

Funds Requested ($)* 

351,371.00 

Funds Requested ($)"I 

0.00 

K. Budget Justification* File Name: ID_BudgetJustification.pdf 

(Only attach one file.) 

RESEARCH & RELATED Budget {F-K} (Funds Requested) 

Tracking Number: GRANT11703742 
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Contact PD/Pl: Lewin, Harris, A Scientific-Units-002 ( 170) 0MB Number: 4040-0001 

Expiration Date: 06/30/20t 6 

RESEARCH & RELATED BUDGET - SECTION A & B, BUDGET PERIOD 5 

ORGANIZATIONAL DUNS*: 0471200840000 

Budget Type*: • Project O Subaward/Consortium 

Enter name of Organization: Regents of the University of California 

Start Date*: 05-01-2019 End Date*: 04-30-2020 Budget Period: 5 

A. Senior/Key Person

Prefix First Name• Middle Last Name* Suffix Project Role* Base Calendar Academic Summer Requested Fringe Funds Requested($)* 

1. Excluded by Requester

2. 

3. 

4. 

5. 

6. 

Name Salary ($) Months Months Months Salary ($)* Benefits ($)* 

Scientific Unit Institutional EFFORT 0.0 0.0 37,335.00 14,418.00 51,753.00 
Leader/Core Base Salary

Scientist 

Core Scientist 

Core Scientist 
............... , , , ,  .. , ................. , , ,

Core Scientist 

Core Scientist 

Core Scientist 

0.0 0.0 18,150.00 7,009.00 25,159.00 
. .................. , .. , ..................................... .......................... ,, ...................................................... . 

0.0 0.0 18,150.00 4,534.00 22,684.00 
.., .. , .. ,, .. , .. ,, .. , .. , ,  .. , .. ,, .. , .. ,, ...................... ... ,, ,  ........ , , ,  ........ ,,, ............... , , ,  .................................... . 

0.0 0.0 8,560.00 3,306.00 11,866.00 
. ....... ,, ............ ,, .................................... .......................... ,, ...................................................... . 

0.0 0.0 18,150.00 8,416.00 26,566.00 

0.0 0.0 18, 150.00 4,534.00 22,684.00 
-------------------·········································· ,.___ 

____ 
_.._ 

__ 
__, ............................................................ .................................................................................. . 

Total Funds Requested for all Senior Key Persons in the attached file 

Additional Senior Key Persons: 

B. Other Personnel

Number of Project Role*

Personnel*

Post Doctoral Associates 

File Name: Total Senior/Key Person 160,712.00 

Calendar Months Academic Months Summer Months Requested Salary ($)* Fringe Benefits• Funds Requested ($)* 

....................................................................................................... .................................... .. ...................................... ...................................... .................................................. .............................................. .................................................. 

Graduate Students 

.............................. �.n.?.�.�W�?..u.��.e. .. �t.��.e.�.��························· ...................................... ...................................... ...................................... .................................................. .............................................. ................................................. . 

3 Total Number Other Personnel 

RESEARCH & RELATED Budget {A-B} (Funds Requested) 

Tracking Number: GRANT117037 42 

rlEFFORT 

2.4 

1 .............................. ...................................... .................................................. .............................................. ..... ........................................... . 
38,921.00 23,586.00 62,507.00 

.............................. · · · ···• • ·  ............................. .................................................. · • · • · · • •·••· · • • · · • · · · · · • • · ·  ................... ..... ........................................... . 

31,826.00 12,290.00 44,116.00 

Total Other Personnel 106,623.00 
---------

Total Salary, Wages and Fringe Benefits (A+B) 267,335.00 
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Contact PD/Pl: Lewin, Harris, A Scientific-Units-002 ( 170) 

RESEARCH & RELATED BUDGET - SECTION C, D, & E, BUDGET PERIOD 5 

ORGANIZATIONAL DUNS*: 0471200840000 

Budget Type*: • Project O Subaward/Consortium 

Enter name of Organization: Regents of the University of California 

Start Date*: 05-01-2019 End Date*: 04-30-2020 Budget Period: 5 

C. Equipment Description

List items and dollar amount for each item exceeding $5,000 

Equipment Item Funds Requested($)* 

Total funds requested for all equipment listed in the attached file 0.00 

Additional Equipment: 

D. Travel

File Name: 

Total Equipment 0.00 

1. Domestic Travel Costs ( Incl. Canada, Mexico, and U.S. Possessions)

Funds Requested ($)* 

13,506.00 

0.00 2. Foreign Travel Costs

E. Participant/Trainee Support Costs

1. Tuition/Fees/Health Insurance

2. Stipends

3. Travel

4. Subsistence

5. Other:

O Number of Participants/Trainees 

RESEARCH & RELATED Budget {C-E} (Funds Requested) 

Tracking Number: GRANT11703742 

Total Travel Cost 

Total Participant Trainee Support Costs 
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13,506.00 

Funds Requested ($)* 

0.00 

0.00 

0.00 

0.00 

0.00 

Funding Opportunity Number: PAR-14-226. Received Date: 
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Contact PD/Pl: Lewin, Harris, A Scientific-Units-002 ( 170) 

RESEARCH & RELATED BUDGET- SECTIONS F-K, BUDGET PERIOD 5 

ORGANIZATIONAL DUNS*: 0471200840000 

Budget Type*: • Project O Subaward/Consortium 

Enter name of Organization: Regents of the University of California 

Start Date*: 05-01-2019 End Date*: 04-30-2020 Budget Period: 5 

F. Other Direct Costs Funds Requested($)* 

1. Materials and Supplies 4,502.00 

2. Publication Costs 9,004.00 

3. Consultant Services 0.00 

4. ADP/Computer Services 0.00 

5. Subawards/Consortium/Contractual Costs 0.00 

6. Equipment or Facility Rental/User Fees 0.00 

7. Alterations and Renovations 0.00 

Total Other Direct Costs 13,506.00 

G. Direct Costs Funds Requested ($)* 

H. Indirect Costs

Indirect Cost Type 

1. MTDC Primate Center Rate

Cognizant Federal Agency 

(Agency Name, POC Name, and POC Phone Number) 

I. Total Direct and Indirect Costs

Total Direct Costs (A thru F) 294,347.00 

Indirect Cost Rate (%) Indirect Cost Base ($) Funds Requested ($)* 

22. 7 294,347.00 66,817.00 
----------< 

Total Indirect Costs 66,817.00 

DHHS, ERNEST WILLARD, (415) 437-7820 

Total Direct and Indirect Institutional Costs (G + H) 

Funds Requested ($)* 

361,164.00 

Funds Requested ($)"I 

0.00 

K. Budget Justification* File Name: ID_BudgetJustification.pdf 

(Only attach one file.) 

RESEARCH & RELATED Budget {F-K} (Funds Requested) 

Tracking Number: GRANT11703742 
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Contact PD/Pl: Lewin, Harris, A Scientific-Units-002 (170) 

SCIENTIFIC COMPONENTS: INFECTIOUS DISEASES RESEARCH UNIT 

BUDGET JUSTIFICATION 

PERSONNEL 
The personnel table provides an overview of the percent full time equivalent (FTE) devoted to CNPRC base 
grant functions and the funding source. Totals with an asterisk (*) represent those individuals whose effort is 
split among more than one component of the CNPRC. 

Percent{%) FTE devoted to CNPRC base 
functions b source 

Personnel Role P51 Pro ram Income Other Total 
Excluded by Requester 

Excluded by Requester 

Core Scientist, Unit Leader o/o Effort 
Core Scientist 
Core Scientist 
Core Scientist 
Core Scientist 
Core Scientist 
Core Scientist 
Core Scientist 10 

Unit Safet Coordinator o/o Effort 
0 

!Excluded by I . . . EFFORT 
Requester PhD, Core Sc1ent1st and Unit Leader ...,_.....,...___,.""T"T� ---.....,...,-""'.....,....,......,,. ....... .,._is Professor,

Department of Pathology and Laboratory Medicine, Sc oo o e 1cin Re uester d molecular 
mechanisms of pathogenesis in rhesus macaques experimentally infecte wI nes and has 
collaborated with extramural investigators to test anti-HIV vaccine and drug therapy approaches in simian 
AIDS models. In the SHIV/macaque model, he studies highly active antiretroviral therapy (HAART) and viral 
reservoirs. 

Excluded by Requester !EFFORT I o/o 
.__-=-...,.......,.....--� PhD, Core Scientist ........,__.,...-..,........,.....,......�months - Effort Excluded by is Professor, Department of

Pathology and Laboratory Medicine, School of Medicine, Director o e en er for Comparative Medicine 
(CCM), and CNPRC Interim Director Excluded by has characterized the natural history of RhCMV infection in the 
breeding corrals of rhesus macaques in w Ic RhCMV is endemic, and his laboratory develops key reagents 
and techniques to investigate molecular, virological, and immunological parameters of RhCMV infection for use 
at the CNPRC and at other institutions. 

Excluded by Requester ... ------. o/o Effort Excluded by 

PhD Core Scientist !EFFORT
I months Re�=--.&..Lloi.....a::.i;.i.ifessor and Chair, 

Department of edical' Microbiology and illlrtlUrlOio9y, School o e 1cine. Excluded by research program
focuses on gastrointestinal (GI) tract pathogenesis and defenses in the SIV/macaque model for simian AIDS. 
This includes studies of the effects of SIV infection on the magnitude and nature of the gut mucosal immune 
response to incoming pathogens or co-infections, specifically Salmonella typhimurium, role of gut mucosal 
innate immunity by characterizing functional defects in key immune cells, and impact of initiating early 
antiretroviral therapy in reversing GI tract mucosa! damage and restoring the mucosal immune functions. %Effort Excluded by Requester IEFFORT I EFFORT

D, PhD, Core Scientist ________ months total .-----.....LI..LU.L.u.u.:.;...._a....... 
�==:i-:-:-::-n:::-n::-:::--,�=�=:-:-:::' S · d R t · M d. · R h U •

t) Excluded by Requester s are wI e epro uc Ive cIences an egenera Ive e Icine esearc ni . _________ ___,is
Assistant Professor, Department of Medical Microbiolog

c 
and Immunology School of Medicine, and leads the 

Immunology and Pathogen Detection Resources Core-LExcluded by Requester I studies the interplay of host
microbe interactions in relation to immune system development. His studies are also examining the impact of 
microbial colonization on maturation of the immune system. 

'Excluded by Requester 
I 

..,,,.,,,.,,,...,,...,,,.,,,......----, % Effort 
....._ ________ ....,DVM, PhD, Core Scientist IEFFORT I months Re uester ....... � ...... 1,1,1,1,j�• 

Department of Pathology, Microbiology, and Immunology, School of Vet e 1cine Excluded by as 
maintained a long-standing research program in AIDS vaccine development and immunology in macaques. He 
has studied correlates of protective immunity of live-attenuated SIV vaccines, developed the mucosa! 
membrane transmission models for SIV infection via vaginal mucosa and penile membranes, and tested 
prophylactic microbicides. 
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Excluded by 
Requester IEFFORT I % Effort Excluded by 

MD, PhD, Core Scientist...,,.......,._.,.._.,....,..�month ester s Professor, Department 
,...._o"""f"""M,..,....ed"""'i

,...

ca"""'l,..,M,..,.,...ic_,robiology and Immunology, School of Medicine :ti::
t
!�Y is a microbiologist and infectious 

diseases physician with a longstanding interest in the pathogenesis o e 1cobacter pylori, which he studies in 
mice and nonhuman primates, as well as humans. 

TBN, Core Scientists (2) (1.2 calendar months - 10% each Core Scientist). The commitment of the Provost 
and respective Dean's of the Schools of Medicine and Veterinary Medicine, and the Colleges of Biological 
Sciences, Engineering, and Letters and Sciences (see Overview) to new faculty positions includes two Unit 
Core Scientist positions (see Research Strategy). One of the new faculty recruitments is proposed at the junior 
investigator level and one with a more established research program. 

I I 
EFFORT E::l Excluded byExcluded by Requester 

U . S f C d" h h U · . . mt a ety oor mato ...,._ ____ ...,.......Jmont s Requester serves as t e nit 
Safety Coordinator, provides assistance in the raining o s a f and students, coor mates and prepares sample 
shipments to investigators, and maintains the required documentation associated with these service activities. 

Administrative support for four of the six Core Scientists who are also faculty in the Center for Comparative 
Medicine (CCM) is provided through CCM. Administrative support for the other two Core Scientists is provided 
through their home department (Medical Microbiology and Immunology, School of Medicine). 

FRINGE BENEFITS 
Fringe benefits are calculated at the UC Davis federally negotiated rates, which are applied by title code and 
fiscal year (July through June). 

EQUIPMENT 
None requested 

TRAVEL 
$12,000 total is requested for each Core Scientist to attend a national meeting in their respective area of 
expertise (8 x $1,500). 

SUPPLIES 
$4,000 in general supplies is requested to support activities with new investigators and sharing of resources. 

OTHER EXPENSES 
$8,000 is requested for manuscript preparation and submission (8 x $1,000). 

SUBSEQUENT YEARS 
In Years 2 through 5, all non-personnel costs are increased by 3%. Personnel costs are increased based on 
projected salary escalations by title code and the UC Davis federally negotiated fringe benefit rates 

FACILITIES AND ADMINISTRATIVE COSTS (INDIRECT COSTS) 
Indirect Costs are budgeted in accordance with the UC Davis rate agreement dated August 19, 2013 at 22.7%, 
which is the negotiated rate for the CNPRC Base Grant. Per the UC Davis' rate agreement, this indirect cost 
rate is applied on a Modified Total Direct Cost basis, which includes all salaries and wages, fringe benefits, 
materials and supplies, services, travel, and the first $25,000 of each subgrant and subcontract. Excluded from 
the modified total direct costs are equipment; capital expenditures; charges for tuition remission; rental costs; 
scholarships and fellowships; as well as the portion of each subgrant and subcontract in excess of $25,000. 
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RESEARCH & RELATED BUDGET - Cumulative Budget 

Section A, Senior/Key Person 

Section B, Other Personnel 

Total Number Other Personnel 

Total Salary, Wages and Fringe 
Benefits (A+B) 

Section C, Equipment 

Section D, Travel 

1. Domestic

2. Foreign

Section E, Participant/Trainee Support 
Costs 

1. Tuition/Fees/Health Insurance

2. Stipends

3. Travel

4. Subsistence

5. Other

6. Number of Participants/Trainees

Section F, Other Direct Costs 

1. Materials and Supplies

2. Publication Costs

3. Consultant Services

4. ADP/Computer Services

5. Subawards/Consortium/Contractual
Costs

6. Equipment or Facility Rental/User
Fees

7. Alterations and Renovations

8. Other 1

9. Other 2

10. Other 3

Section G, Direct Costs 
(A thru F) 

Section H, Indirect Costs 

Section I, Total Direct and Indirect 
Costs (G + H) 

Section J, Fee 

Tracking Number: GRANT11703742 

Totals($) 

15 

63,710.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0 

21,237.00 

42,473.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

769,486.00 

490,401.00 

1,259,887.00 

0.00 

63,710.00 

0.00 

63,710.00 

1,387,307.00 

314,918.00 

1,702,225.00 

0.00 
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PHS 398 Cover Page Supplement 

1. Project Director / Principal Investigator (PD/Pl)

Prefix: 

First Name*: Harris 

Middle Name: A 

Last Name*: Lewin 

Suffix: 

2. Human Subjects

Clinical Trial? 

Agency-Defined Phase Ill Clinical Trial?* 

3. Permission Statement*

e No 

Q No 

O Yes 

O Yes 

0MB Number: 0925-0001 

If this application does not result in an award, is the Government permitted to disclose the title of your proposed project, and the name, 
address, telephone number and e-mail address of the official signing for the applicant organization, to organizations that may be 
interested in contacting you for further information (e.g., possible collaborations, investment)? 

O Yes e No 

4. Program Income*

Is program income anticipated during the periods for which the grant support is requested? Q Yes • No

If you checked "yes" above (indicating that program income is anticipated), then use the format below to reflect the amount and source(s). 
Otherwise, leave this section blank. 

Budget Period* Anticipated Amount ($)* 

Tracking Number: GRANT117037 42 

Source(s)* 
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PHS 398 Cover Page Supplement 

5. Human Embryonic Stem Cells

Does the proposed project involve human embryonic stem cells?* • No Q Yes 

If the proposed project involves human embryonic stem cells, list below the registration number of the specific cell line(s) from the following 
list: http://grants.nih.gov/stem_cells/registry/current.htm. Or, if a specific stem cell line cannot be referenced at this time, please check the box 
indicating that one from the registry will be used: 

Cell Line(s): □ Specific stem cell line cannot be referenced at this time. One from the registry will be used.

6. Inventions and Patents (For renewal applications only)

Inventions and Patents*: e Yes Q No 

If the answer is "Yes" then please answer the following: 

Previously Reported*: O Yes e No 

7. Change of Investigator/ Change of Institution Questions

□ Change of principal investigator / program director

Name of former principal investigator / program director: 

Prefix: 

First Name*: 

Middle Name: 

Last Name*: 

Suffix: 

□ Change of Grantee Institution

Name of former institution*: 

Tracking Number: GRANT117037 42 
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PHS 398 Research Plan 

Please attach applicable sections of the research plan, below. 0MB Number: 0925-0001 

1. Introduction to Application
(for RESUBMISSION or REVISION only) 

2. Specific Aims

3. Research Strategy*

4. Progress Report Publication List

Human Subjects Sections 

5_ Protection of Human Subjects 

6. Inclusion of Women and Minorities

7. Inclusion of Children

I---

Other Research Plan Sections 

8. Vertebrate Animals

9. Select Agent Research

1Q_ Multiple PD/Pl Leadership Plan 

11. Consortium/Contractual Arrangements

12. Letters of Support

13. Resource Sharing Plan(s)

I---

Appendix (if applicable) 

14. Appendix

Tracking Number: GRANT117037 42 

ID_SpecificAims.pdf 

ID _ResearchStrategy _pdf 

ID_ProgressReportPubs.pdf 

ID_ VertebrateAnimals.pdf 

ID_LettersofSupport.pdf 

1D_ResourceSharingPlan_pdf 
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SCIENTIFIC COMPONENTS: INFECTIOUS DISEASES RESEARCH UNIT 

SPECIFIC AIMS 

The Infectious Diseases (ID) Unit at the California National Primate Research Center (CNPRC) continues to 
advance nonhuman primate models of acute and chronic infectious diseases on a wide range of both viral and 
bacterial pathogens and to use these models for studies of pathogenesis and development of novel vaccines 
and therapies. Taking together individual member's expertise and collaborative activities, the Unit is very well 
poised for basic and translational research on infectious disease pathogenesis, vaccine and drug interventions, 
and studies of mechanisms of host-pathogen interactions. Such studies are performed with well-established 
analytical methods as well as emerging "-omics" approaches and technologies. Several members of the Unit 
are conducting "lifespan"-related research through studies of the effects of aging on infection, pathogenesis, 
and vaccine efficacy. Importantly, the Unit's research is also contributing to the management and health of the 
nonhuman primates housed at the CNPRC through development of infectious disease diagnostics used for 
maintaining Specific Pathogen Free (SPF) animals and through pathogenesis studies, thus ensuring 
availability of high-quality subjects for many biomedical research applications. Members of this Unit also 
engage the expertise of other CNPRC Scientific Research Units and Service Cores as well as existing campus 
resources and programs to facilitate basic host-pathogen research studies in nonhuman primates and to seek 
opportunities for potential translation of these studies into clinical application. Importantly, this Unit is well 
integrated into the prominent theme of comparative medicine at UC Davis through appointments in the Center 
for Comparative Medicine, the Schools of Medicine and Veterinary Medicine, and the use of resources in the 
Clinical and Translational Sciences Center (CTSC). Major accomplishments over the current funding period 
are grouped according to three inter-related investigational themes: (1) infectious disease models and 
mechanisms of pathogenesis, (2) immunology and vaccines, and (3) therapy for infectious pathogens and 
disease. Many of these host-pathogen studies in macaques have direct translational significance, and several 
Unit members either hold IRB approval for research involving human subjects or are conducting nonhuman 
primate studies that will be translated to clinical trials. The current ID Unit investigators, interacting with other 
CNPRC Scientific Research Units and Service Cores as well as collaborating with UC Davis and extramural 
investigators, are very well positioned to contribute to nonhuman primate research and provide essential 
services as described in the following Specific Aims: 

Specific Aim 1: Advance the CNPRC resource through scientific contributions to understanding host
pathogen interactions and treatment of infectious diseases across the age spectrum. 
Plan. The ID Unit will advance the CNPRC resource through scientific contributions towards the understanding 
of host-pathogen interactions and treatment of infectious diseases. Accordingly, Unit members fulfill several 
functions: (1) conduct mechanistic and interventional studies using the nonhuman primate as a laboratory 
animal model for infectious diseases, (2) contribute towards the understanding of lifespan health by 
investigating immune ontogeny and aging, particularly in relation to host responses to pathogen infection, the 
role of persistent infections on immune function, and age-related changes in vaccine responses, and (3) 
provide scientific expertise to advance the development of novel rhesus macaque microbiome resources. 

Specific Aim 2: Provide nonhuman primate expertise and services to investigators at the regional and 
national levels to advance NIH-supported research excellence. 
Plan. The ID Unit provides unique expertise and service towards enhancement of the CNPRC resources, as 
related to infectious diseases, at both a regional and national level. This includes development of 
methodologies and reagents using the nonhuman primate as a laboratory animal model. 

Specific Aim 3: Mentor and train the next generation of translational nonhuman primate investigators. 
Plan. A central mission is to mentor and train new investigators at all career stages in the development of 
expertise in primatology, the design and study of nonhuman primate models of human health and disease, 
team science, and the conduct of multidisciplinary translational investigations. 

Specific Aim 4. Ensure the highest standards of research and animal care for the CNPRC resource. 

Plan. ID Unit Core Scientists will continue to play an active role in maintaining the health of CNPRC colony 

animals through participation in the Colony Management Committee, Infection Control Committee, and other 

key infrastructure and administrative functions related to immunology and infectious diseases. 
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SCIENTIFIC COMPONENTS: INFECTIOUS DISEASES RESEARCH UNIT 

RESEARCH STRATEGY 

INTRODUCTION 
The Infectious Diseases (ID) Unit f" 1 O 

· 
r I Ch t I f r D" Igure rgamza Iona ar: n ec IOUS Iseases 

studies a variety of host-pathogen 
interactions in nonhuman primates 
through multidisciplinary 
collaborations that make 
mechanistic discoveries, establish 
new disease models, and provide a [ 

[ Harris Lewin, Pl 

'Excluded by 

Requester I Interim Director

Infectious Diseases Research Unit 

I 
l 

]
basis for clinical interventions. by ,r Exclude Excluded by Requester 

I Excluded by Requester 
·t Members of the Unit (Figure 1) are 

integrated into other centers and 
programs at UC Davis and thus can
draw on many state-of-the-art 
resources for biomedical research. 
Basic and translational research 
activities in the Unit are organized 

, ' ' 

.
..... ..... .... 

Unit Leader 

!�eluded by 

Requester 
Unit Safety Coordinator 

J 

TB�s1

Jl 

I

into three investigation al themes: (1) infectious disease models and mechanisms of pathogenesis, (2) 
immunology and vaccines, and (3) therapy for infectious pathogens and disease. Furthermore, Unit members 
contribute service activities, based on their infectious disease expertise that benefit the health and 
management of the macaque colony (Table 1 ). 

Table 1. Infectious Diseases Research Unit Personnel, Affiliation, and CNPRC Role 
I Personnel UC Davis Campus Affiliation CNPRC Role 

Excluded by Requester Department of Pathology and Laboratory • Interim Director, Core Scientist
Medicine, School of Medicine • Infection Control Committee 
Department of Medical Microbiology and • Core Scientist 
lmmunoloav, School of Medicine • Colony Manaqement
Department of Medical Microbiology and • Immunology and Pathogen
Immunology, School of Medicine Detection Resources Core

• Colony Manaqement 
Department of Pathology and Laboratory • Unit Leader 
Medicine, School of Medicine • Research Advisory Committee
Department of Pathology, Microbiology, and • Colony Management
lmmunoloav, School of Veterinary Medicine Committee 
Department of Medical Microbiology and • Colony Management
lmmunoloav, School of Medicine 

I TBN (2) Based on joint recruitments Core Scientists
Excluded by Requester CNPRC Unit Safetv Coordinator

JoIm appoImmem in Heproauc11ve ;:,cIences and Regenerative Medicine Research Unit; TBN=to-be-named 

Table 2 shows the support for the ID Unit per the FOA. A small component of salary is supported on the P51 
base grant (see budget justification), and represents the commitment to the mission, outreach, and services. 
Extramural grant funding is shown in Table 3, below. 

Table 2. Support for the Infectious Diseases Research Unit (does not include research grants per the FDA. See
Unit grant funding Table 3, below) 

May 1, 2014 to April 30, 2015 May 1, 2015 to April 30, 2016 
P51 Base Grant $244,847 $262,934 

Program Income from P51 $0 $0 

Other Sources $0 $0 

TOTAL $244,847 $262,934 

Response to Summary Statement.lreviewers' comments
reviewers' comments
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reviewers' comments 

SIGNIFICANCE 
Because of genetic, physiologic, and immunologic similarities with humans, macaques are directly relevant for 
developing models of human diseases used to investigate mechanisms of pathogenesis and to discover, test, 
and develop novel interventions. During the current funding period, Unit Core Scientists were successful in 
obtaining extramural grants that totaled approximately $32.6 million (Table 3). Productivity of the ID Unit is also 
shown by 104 publications in peer-review journals (May 1, 2010 to April 30, 2014). 

*Does not include currently funded grants May 1, 2014 to April 30, 2015, to date, of $6,608,127

Progress and Major Accomplishments: Contributions to the CNPRC Mission 

TOTAL* 

$32,611,261 * 

Scientific Accomplishments. The combined Figure 2. Social Network Analysis for the ID Unit 

research expertise of the ID Unit has expanded Excluded by Requester

during the current funding period beyond its historic 
focus on nonhuman primate models of viral 
infections to include studies of bacterial pathogens 
and an emphasis on mucosal immunology. The 
expanded focus has resulted in a broader 
knowledge base and augmented extramural funding 
support to enable investigations of a wider range of 
pathogens and interventional strategies through 
intra- and inter-unit interactions at the CNPRC as 
well as through extramural collaborations (Figure 
2). Letters of support from extramural scientists are 
included in the Appendix. Selected host-pathogen 
studies are described for each of the three 
investigational themes to highlight important 
accomplishments and the highly interactive nature 
of the members of the ID Unit. 

1. Infectious Disease Models and Mechanisms

Research Strategy Page 1412 
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of Pathogenesis 
Cytomegalovirus (CMW�ll;lll.Qfl- To establish the macaque model of rhesus CMV (RhCMV) infection and 
disease at the CNPRC, �

cl
��:t�t has defined the natural history of the virus in breeding corrals of rhesus

...... __. .................... ""'-... · ...... """""·"'-I Rh Is enaemi 
Exc�uded 

et al., 1994]. These studies, conducted in collaboration with 

(Reproductive Scie b e u Regenerative Medicine Unit) and other investigators, are----.--........ -.............. en Ica no on y or the health and ,..U.ol.l.J.ia:I.I.Ll;;:,.i,,IJ,r.:.I.I.L...I.IJ....L....i.J,/...lny macaques, but also for testing novel vaccine 
approaches based on CMV vectors Excluded by RequeSter 003]. Key reagents and techniques to investigate
molecular, virological, and immuno RhCMV infection have been developed. Notable

examples include fibroblast-adapted and epitheliotropic strains of RhCMV, development of serological 

assays for lgA, lgM, and lgG antibody responses to RhCMV infection, real-time PCR assays to quantify 
RhCMV genomes in rhesus macaque tissues and bodily fluids, and development of the fetal pathogenesis 
model of RhCM�Exclude��y l2006;1��1

1
�::

1
��y 12011 ].

H. pylori Colon12'ftl'BH aha Pathogenesis. I he gastric atho en, H. pylori, which is prevalent in many 
develo in countries, was shown for the first time b Excluded by in collaborative studies involving Dr. 

Excluded by CNPRC patholo ist to induce expression o an ImIcro 1al e tides (defensins) in the gastric 
mucosa of rhesus macaque Excluded by 2013; !�clude? by ! 2006] Excluded by is also using this model to
examine the interplay between expression of host glycans that serve as receptors for H. pylori, and 
expression of bacterial outer membrane proteins that serve as adhesins; results of these studies 
demonstrate crosstalk of bacterium and host and provide a basis for additional studies of mechanisms of H. 

pylori colonization and disease hi hi relevant to human health . 
M. tuberculosis lnfectio Excluded by ollaborated wit Excluded by Respiratory Disease Unit) in a project that 

used the macaque model or . tu erculosis infection an Isease progression to demonstrate the feasibility
of stereologic sampling principles for the quantitation of bacterial burden and lesions (granulomas) in lung of
experimentally infected animals. In addition, a computerized tomography (CT) imaging method was tested in
a pilot study to monitor disease progression; the results showed that CT could be used to assess the impact
of anti-M. tuberculosis drugs and vaccines during the live-phase of preclinical trialsl��I.u�e.��Y I 2O11 ].
These findings offer significant promise with regard to the considerable challenges to glo6al1luman health by
M. tuberculosis infections.

'Excluded by Requester
I lmmunomodulatory Mechanisms .

.... .,..,...-,--...,...--__,....,.....____. a member of both the ID and the Reproductive 

Sciences and Regenerative Medicine Units, has used the macaque model for AIDS to show that regulatory T 
cells (Tregs) from young but not old macaques were associated with disease progression in SIV infected 
macaques !Excluded by Requester I 2O12]. In an interventional study, Th 17 and T-reg populations were 

pharmacologically altered to evaluate the im act of induced changes on dise · · · 
performed in collaboration with Excluded by (UCSF) and CNPRC Affiliates Excluded by RequeSter
Reduction in the size of the Th ce compartment was associated with increase ac ena rans oca IOn, 
higher viral loads, and less robust CD4+ T cell responses to SIV. These findings have significant implications 
for understanding immune-mediated rotection against HIV. In comparative analysis of the gut and lung 
mucosae in SIV infection Excluded by has identified protective mucosal innate immune networks including
defensins Excluded by Requester U rvine) and innate anti-viral restriction factors !Excluded by 

f 
2011].

Experimen a + ce epletion studies lfxcluded by I UCSF) highlighted 8t'rffi81ltfp0r car1ce bf non-
cytolytic T cell activity in anti-viral protecticWt0/W�fig et al., 201 O]. Current studies of microbiota and 
metabolomics with other Core and Affiliate Scientists show changes in the microbiota diversity at the 

mucosal sites during viral infection and inflammation. 
2. Immunology and Vaccines

Novel CMV Vaccine Strategies. In studies with direct translational potential for human CMV infection, Dr.
!Excluded by !has shown that immunization of macaques with viral IL-10 elicited immune responses protective 

a ainst RhCMV challenge; this result could fundamentally change the paradigm for human CMY yaccjnes
Ex uded �Y- .. et al., 2014]. In studies of vaccine safety, a collaboration between !Excluded by Requester I ReQl.l'l�......,..,...,.,............ldifications in RhCMV-based vaccine vectors have been demonstrated to result in significantly

reduced pathogenesis in the ex uisitely sensitive fetal macaque model. This work has set the basis for a new 
collaboration wit Excluded by Requester Oregon Health Sciences University) aimed at testing the safety of 

Excluded�
h
��l�������j��s�:����:��t:f;������::�i��r����

cterial jh�:����� that immunization with a chimericRequeSlefive-attenuated simian/human immunodeficiency virus (SHIV) results in a systemic infection that induces a 

moderate oopulation of SIV-specific CD8+ T and CD4+ T cells with cytolytic potential in the vaginal mucosa 
Ex

R 
clude

t
d by et al., 2012]. This study provides proof that vaccines can prevent infection after vaginal SIVeques er 
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inoculation and suggests that a clinically relevant prophylactic vaccine for HIV can be developed. The results 
of additional vaccine studies using adenovirus (Ad) vectors in macaques recapitulated the lack of protection 
against HIV acquisition in the HIV STEP clinical trial. In collaboration with Merck Research Laboratories, AdS 
seropositive maca ues immunized with �...,.ia,,'""'""---"-"""tor SIV vaccine were shown to be at greater risk of
challenge infectio Excluded by et al., 2012 Excluded by has also studied mechanisms of sexually transmitted
pathogens, includi and HSV-2. u se of immune cells (B cells, plasma cells, T cells, dendritic
cells) wer · · · in the penile tissues, and lgG and antiviral antibodies were detected on foreskin
secretion :ti::t!�Y 2011 ]. This is the first description of antiviral effector immune responses in the foreskin 
of primate , s include eliciting antiviral immunity at this and other mucosal sit · · tion. 
Innate Immune and Vaccine Mediated Control of Influenza A Virus Replicatio 

Excluded by has also
shown that treatment with IFN-al ha si nificantl reduced influenza A virus replication in t e trachea of
experimentally infected macaques Excluded by 2011 ]. Antibody present at the time of challenge, and not
anamnestic B cell responses, con erre pro ec I0n from the re-challenge. Novel proprietary adjuvants were 
shown to enhance immune responses to FluZone®, a commercial vaccine, and these enhanced responses 
improve vaccine-mediat��....,,.,,.........._...,,,,.,.irus replication in elderly and juvenile animals with important practical 
implications for humans Excluded by 2014]. Requester 

3. Therapy for Infectious Pathogens and Disease· · · 
ue Model of Antiretroviral Therapy. In collaborative studies involving 
(Emory University), antiretroviral therapies based on either 3 or 4 drug 

.,........,.'.:�ciiE�affic1oiiinissmaflvieerl5eeeeiin7sfficowwvrnilio5"ssuppress virus loads to very low levels in RT-SHIV infected macaques 
..,,._,....._,...._ _ _.et al., 201 0; 2014]. Comprehensive analysis of the tissue and organ distribution of vRNA and vDNA 

demonstrated widespread persistence of residual virus in tissues during therapy. This model is very useful 
for testing pharmacologic therapies aimed at eliminating latent virus or establishing a "functional" cure. 
Novel Therapies tor Idiopathic Chro · · is a significant problem at the NPRCs. Dr. 

!Excluded by ((Project Scientist mentored by Excluded by RequeSter and collaborators at UCSF have shown that 
treatmen\ of macaques displaying IC wI e min m I r Ii i by restoring mucosal barrier 
functions and reducing overall bacterial attachment Excluded by Requester 2012]. In addition, helminth 
colonization was associated with changes in the comm ic bacteria. These results also 
defined ICD in macaques as a tractable preclinical model for ulcerative colitis in which these clinically 
beneficial effects can be further investigated. In studies wit� �reatmenLoLJGDwithpr�� by

(inulin) was associated with changes in GI microbiota and resolution 1n some animals. Requester 

Service Activities. Core Scientists actively engage in a variety of services that enhance the nonhuman 
primate resource. These include model and assay development, colony management, diagnostics, training, 
and committee work. Members of the ID Unit have developed many key reagents and techniques to investigate 
host-pathogen interactions for several viral and bacterial agents (see below). These efforts are critically 
important for establishing specific colony management practices and infrastructure improvements. The Unit 
has the expertise needed to enhance the quality of macaques in the colony through studies of the microbiome 
and its influence on health and disease in a wide age-range of animals. Four Unit members have also served 
as reviewers of CNPRC ilot project proposals, and two have served as collaborators: 
• Excluded by Requester Department of Microbiology and Immunology, UC Davis, with CNPRC Core

cIen Is Excluded on version of Regulatory T-cells in the Gut during Acute SI\/. · "
PhD, Genome Center, UC Davis with CNPRC Core i n is Excluded by Assessment of a

'""ff'l��-l'!""l:",�ate Model of Human Mammary RNA during Lactation" �
c

��
de

u
d et a ., 2013

Members of the Unit have co · tensively to services in the Immunology and Pathogen Detection
Resources Core. In particular �cIii:1��Y has developed assays and reagents for detecting RhCMV antibod

n P R assays for virus) an p aye a ey role in establishing the SPF Level 2 maca ue colon Excluded by 
Excluded by 2008]. For immunological studies, validated assays have been developed by Excluded by Requester

for quantitation of functional Treg cells, IL-17-producin cells such as Th17 and Tc17 cells, and comprehensive 
panels for phenotyping antigen-presenting cells Excluded by expertise in detection and epidemiology of H.
pylori is valuable for collecting data on the prevalence of this agent in different age groups of macaques. His 
laboratory has developed culture, PCR, and serological (ELISA) assa

:
s that are used for monitoring 

transmission and seroprevalence of H. pylori in different SPF groups[ [Affiliate Scienti�� by

Core Scientist) has developed a novel and sensitive antibody neutdmzatl 1 assay 1& measles virus �5oy�,grr

monkey samples for surveillance studies and for monitoring efficacy of vaccination in the colony. In addition, 
the ID Unit has facilitated the testing of a commercial measles virus vaccine for use by the NPRC Consortium
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by participating in experimental design and data analysis. ID Unit members maintain inventories of various 
reagents and specimens obtained during the course of their research projects. This material (i.e., 
cryopreserved cells, cryopreserved and fixed tissues, histology slides, plasma samples, antibodies), as well as 
relevant data (e.g., clinical information) is available upon request. Each member has shared various items and 
protocols with both intramural and extramural investigators. 
INNOVATION 
Facilitating Use of Macaque Models of Human Disease. The ID Unit has the expertise and capability to 
contribute to new studies of infection and immunit over the entire a e-range of maca ues. Accordingly, the 
Unit is fully aligned with the Figure 3. Lifespan Health Research in the ID Unit

overarching theme of lifespan health Excluded by CMVpathogenesis CMVpathogenesis CMVpathogenesis 
R 

thogenesis CMV pathogenesis 
research at the CNPRC (Figure 3). equeSler Vaccine Vaccine Vaccine 

The human immune system is in a Microbiome Microbiome Microbiome 

state of flux from birth onward due to siv 

developmentally regulated events and 
the host's responses to a wide range 
of beneficial and pathogenic infectious 
agents. Repeated exposure to 
antigens, particularly chronic/ 
persistent infections, may shape the 
immune system such that deleterious 
long-term effects, including 

SIV 
Microblome 

Tuberculosis 
vaccine 

Helicobacter 

transmission 

SIV transmission 
SIV immunology 

SIV 
lmmunomodulatlon 

SIV therapy 

SIV 
SIV Vaccine 

Helicobacter 

pathogenesis 

Microblome 

SIV 
Influenza virus 

Vaccine adjuvants 

inflammation and immune "T----,==L----1------1------1-----4----� 
senescence, become manifest later in Prenatal Infancy Adolescent Adult Aged

life. Rhesus macaque models, closely reflecting human conditions, are being used to investigate if, and to what 
extent, the immunological environment differs between juvenile and adult monkeys infected with persistent 
infectious agents, including RhCMV and H. pylori. These studies aim to study the interplay of 
immunomodulatory functions of the agent and maturation of host immune responses at the molecular and 
cellular levels. The Unit is well positioned for new studies aimed at defining the impact of the microbiome in 
health and disease and for exploring new interventional strategies against infectious pathogens as part of the 
broader emphasis on lifespan research. Examples of original investigations in maca ues include studies of 
HSV-2 transmission and its role as a cofactor for infection with other pathog n Excluded by ligated intestinal 
loop model for investigating pathogen interactions and disease mechanisms Excluded by e fects of H. pylori

�c1��fl9�c:tiononJhegastricmicmbiotal - !and development of a vaccine against RhCMV Excluded by
q �orefront of Nonhuman Primate Research. In support of the highly translational nature o 1s research, 

several Unit members have IRB approval for studies involving human subjects or are currently involved in 
nonhuman primate studies that serve as a preclinical venue for subsequent clinical trials. Several Unit 
investigators have initiated studies using genomics and transcriptomics technologies with an emphasis on 
analyzing both microbial flora (microbiomics, viromics) and host responses (pathways and networks of innate 
and adaptive immunity, stress responses, and regulatory and metabolic responses). In keeping at the forefront 
of biomedical research, members of the ID Unit are investigating infection and immunity in relation to aging 
(Figure 3). As mentioned above, the ID Unit has played a major role in the development of new diagnostics for 
macaques that directly detect infectious agents (e.g., RhCMV, H. pylori, measles virus) and host responses; 
these methods have been used to study transmission and define prevalence in colony macaques at the 
CNPRC. New studies on the microbiome at multiple anatomic sites (i.e., GI tract, vagina, oral cavity, lung) 
position the ID Unit at the forefront of nonhuman primate microbiome research. 

APPROACH 
Specific Aim 1. Advance the CNPRC resource through scientific contributions to understanding host
pathogen interactions and treatment of infectious diseases across the age spectrum. 
Members of this Unit seek opportunities for basic infectious disease studies with potential for translation into 
clinical application through intra- and extramural interactions (Figure 2). Importantly, this Unit is well integrated 
into the prominent theme of comparative medicine and animal modeling at UC Davis and within the emerging 
theme of lifespan health research (Figure 3). Examples of specific future research activities of ID Unit 
members, and their collaborators, are highlighted for each of the three investigational themes. 
1. Infectious Disease Models and Mechanisms of Pathogenesis
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Excluded by . !Excluded by L HSV-2 Model Requester is collaborating witt1 ... �_eg.._u_e _st...,er ____ [University of Washington) to define the
pathobiology o vagina -2 infection in nonhuman primates and the effect of HSV-2 infection on vaginal
SIV transmission. He has established the HSV-2 infection model in rhesus macaques and made progress
defining the virology and immunology of HSV-2 infection. After optimization, this model will enable the testing
of candidate prophylactic HIV-1 and HSV vaccines and microbicides in a biologically relevant context. 
CMV in ,.Lll,l..........i.&.1,1,.1;i.ll..l;'lopmental Disease. In a collaborative project with researchers at the UC Davis MIND
Institute �

c1i::
t��

Y ims to determine whether congenital CMV infection significantly increases the risk for
postnata v ent of autism spectrum disorder (ASD). This collaboration includes!Excluded by Requester 
(Department of Public Health Sciences) and Core Scientis���1.��:.��Y !(Brain, Mind, and Behavior Unit)
who studies ASD-like disease in rhesus macaques. SubstanY1anon of a potential role of CMV in humans will
lead to novel avenues of investigation. 
H. pylori Pathogenesis. Expression of the H. pylori type IV bacterial secretion system (T 4SS) involvin a
pathogenicity island, is being analyzed during colonization and infection in rhesus macaques. Excluded by 

studies the role of CagY as a molecular switch that alters the function of the T 4SS and "tune�s��e�o:--:::sr----'
inflammatory response so as to maximize persistent infection. Because immune tolerance early in life may 
alter selection of · he will also examine the effects of age on CagY on T4SS function through 
collaboration with �

c1i::
t��

Y (Respiratory Diseases Research Unit). 
2. Immunology an accmes !Excluded by Requester 

I AIDS and Mucosal lmmunology/Vaccines. _____________ have developed a model to
characterize the role of vaginal inflammation and its relationship to the vaginal microbiome; these efforts will
investigate the mechanism by which bacterial vaginosis enhances HIV-1 transmission. Additional studies are
aimed at determining · · · I immune response found in the foreskins of SIV-infected maca ues are
also present in men Excluded by has obtained IRB approval in collaboration wit Excluded by Requester Re uester 
(Department of Medicine , or s uaies to determine how best to elicit antiviral immunity in the foreskin by
vaccination. Excluded by

GI Tract Mucosa! Immunology Requester focuses on the effects of SIV infection on immune sensing 
and the subsequent responses of the gut mucosa! immune system to bacterial pathogens versus non
pathogenic commensal bacteria in the GI tract. Assays for the measurement of changes in the gut microbiota
of rhesus macaques are being established in the UC Davis Host-Microbe Systems Biology Core (see Aim 2).
The novel intestinal loop model will be utilized to analyze molecular and immunologic aspects of early gut
mucosa! responses to pathogens com�ared to res onses to commensal microbiota during SIV infection. 
CMV Vaccines. In collaboration with Excluded by Requester (Oregon Health and Science University), Ors. 

Excluded by Requester are evaluating the pathogenic potential of modified RhCMV-based SIV vaccine vectors. 
ey w1 e ermine whether genetic modificati n in h Rh MV genome reduce intrauterine pathogenesis. 

Vaccines against Acute Viral Pathogens Excluded by aims to determine the nature of the immune
responses that protected influenza virus H3N -immunize macaques from challenge with the heterosubtypic
H1 N1 virus. In collaboration with the NIH Vaccine Research Center, he will define immune correlates to
develop an anti-influenza virus vaccine that can reliabl elicit a ro riate responses. With the veterinary staff
at the CNPRC (see Primate Medicine Services Excluded by is testing a new live-attenuated measles
virus vaccine and ways to establish rapid diagnosis o vira exan em in colony animals. In addition, he plans
to study improved methods and adjuvants for infant vaccination against measles virus infection. 

3. Therapy for Infectious Pathogens and Disease 
Anti-Latency Therapy for HIV/AIDS. As members of the NIH-su orted Collaboratory of Antiviral
Researchers for Eradication (CARE) of HIV-1 Excluded by Requester (Affiliate Scientist) have begun to
test novel pharmacologic approaches for in ucing reac 1va mg virus rom latent cell reservoirs in the
SHIV/macaque model. Novel "anti-latency" compounds that regulate viral transcription are being tested for
safety and efficacy at either reducing or eliminating virus from reservoirs. 
Treatment �L......L:-........:.,:�m-derived bovine immune lobulin (SBI) is composed primarily of concentrated 
bovine lgG Excluded by mentored b Excluded by Requester plans to study the effects of SBI treatment on 
ICD in macaques. e ypothesis is that SBI consumption can alter the microflora composition as well as 
neutralize the toxins (e.g., immunopotent TLR ligands) of colonic bacteria. The results of such studies on 
mitigating ICD will impact the health and well-being of colony macaques. 

Contribute towards the understanding of lifespan health by investigating immune ontogeny and aging.
A major area of study focuses on the long-term effects of persistent pathogens on the immune system which is
in a dynamic state from birth onward due to developmentally regulated events and the host's responses to a
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wide range of beneficial and pathogenic infectious agents. The SPF Level 2 colony is approaching 12 years of 
existence and thus provides a uniquely valuable resource for investigators to study the indigenous viral flora in 
relation to development and maturation of the immune system as well as susce tibilit to various atho ens. 

Immune System Development Impacted by Persistent Infection Excluded by Requester aim to 
characterize the immunological differences between juvenile and adu mon eys In ec e wI persistent 
viruses, notably RhCMV. Statistical analyses reveal significant differences between age and SPF cohorts in: 
percentages and absolute numbers of peripheral lymphocyte subsets, concentration of cytokines secreted by 
peripheral blood mononuclear cells in response to mitogen and RhCMV antigen, and the percentage of 
animals shedding RhCMV. Importantly, these results provide a basis for further studies that will test the 
hypothesis that early exposure to CMV imparts a long-term impact on host immune function that, coupled 
with an aging immune system, restricts the generation of protective levels of vaccine-induced immunity. 
Immune System Maturation and Microbiota. Recent studies bylExcluded by Requester 
and Ardeshir have shown that breast-fed infants develop robust pd,.,.,p""'□..,, .... a'"'uO""'r""'IS......,.,O""I ..,.rt,..,1e""'r""fl""O'"ry.,........,.....,c""'e""l"'IS.-, -a""S""'w"'""e ... 11-a"'s..----_. 
Th17 cells within the memory pool, while bottle-fed infants do not. These findings may partly explain the 
variable human susceptibility to conditions with an immune basis, as well as variable protection against 
certain infectious diseases. These investigators also characterized differences in the microbiota of the 
breast- and bottle-fed groups, thus setting the stage for analyzing microbial components in immune system 
maturation and for testing diets and other interventions that modulate immunologic development. 

Provide scientific expertise to advance the development of novel macaque microbiome resources. 
There is increasing recognition that the composition of the primate microbiome may have far-reaching 
implications for health and disease. Developments in "-omics" methods offer important new opportunities to 
enhance infectious disease research in nonhuman primates and thereby enhance translation. 

Microbiome Resources. Several Unit investigators have initiated studies that use genomics and 
transcriptomics technologies to analyze interactions of the microbial flora and host res onses. The campus 
Host-Microbe Systems Biology Core in the School of Medicin Excluded by Requester Affiliate Scientist 
in the Department of Microbiology and Immunology), as wel as o er -omIcs acII Ies and bioinformatics 
capabilities at UC Davis, will be essential for these activities (see Overview). The partnership with BGI will 
enable high volume DNA and RNA sequencing. Further expansion and coordination of -omics research at 
the CNPRC will be important for implementing a "systems biology" approach to understand the complexities 
of infectious diseases, particularly chronic infections in outbred species such as rhesus monkeys. 
Macaque Microbiome. Several CNPRC investigators have initiated studies of macaque microbiomes found 
in healthy animals and in association with certain diseases Excluded by uses the SIV/macaque model for 
HIV transmission to investigate the vaginal microbiome in re a IOn o e potential increased risk of viral 

Excluded8\'.:quisitiorf · bas developed the intestinal loop model to analyze molecular and immunologicRequeSle&s ects of earl ut mucosal res onses to pathogens versus commensal microbiota during SIV infection. 
Excluded by Requester have generated data supporting the hypothesis that neutralization of 

proinflammatory bacterial antigens will resolve colonic inflammation. Accordingly, the role of the microflora 
composition in ICD will be studied, and therapies will be tested to neutralize toxins. 

Specific Aim 2. Provide nonhuman primate expertise and services to investigators at the regional and 
national levels to advance NIH-supported research excellence. 
Unit Core Scientists fulfill their roles by providing a variety of services that enhance the nonhuman primate 
resource. For example: (1) Colony management in the oversight and serological/molecular analyses of the 
SPF colonies; (2) Infrastructure improvements in the development of BSL3 housing and extramural funding; 
(3) CNPRC Committees including the Colony Management, Research Advisory, and Infection Control
Committees, as well as University committees such as the Institutional Animal Care and Use Committee; (4)
Core Services such as the Immunology and Pathogen Detection Resources Core.

The composition of the nonhuman primate microbiome may have far-reaching implications for health. 
Accordingly, the ID Unit is taking the lead in a comprehensive characterization of the microbiome in various 
macaque SPF populations at the CNPRC in different age groups. Studies of the microbial flora will be 
integrated with studies of host responses. A biological specimen repository, consisting of rectal swabs and 
fecal samples from macaques, has been established and will be expanded to several age groups. Plans 
include making portions of these samples available to other investigators pursuing microbiomics and 
metabolomics investigations. Future plans also include the creation of a digital repository of freely accessible 
experimental protocols to facilitate expanded studies of various pathogens in macaques; depositing viral and 
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bacterial strains with American Type Culture Collection (or equivalent) to facilitate distribution of key reagents; 
and increase outreach to investigators who plan to translate nonhuman primate studies into clinical trials. 
Specific Aim 3. Mentor and train the next generation of translational nonhuman primate investigators. 
All members of the ID Unit have been actively involved in teaching, training, and mentoring as well as in 
various research communication activities and outreach. Core scientists provide didactic lectures at the 
graduate and undergraduate levels, actively participate in graduate programs and teaching, maintain 
leadership roles in seminars and symposia, and serve as research mentors for veterinary students through the 
Students Training in Advanced Research (STAR) program, and for CNPRC staff, fellows, junior faculty, and 
visiting scientists. Graduate group membership (leadership roles) for ID Unit Core scientists includes: 
Comparative Pathology (Academic Advisor, Executive Committee, Chair of Educational Policy committee}, and 
Microbiology (Academic Advisor). Participation in teaching includes (*Instructor of Record): PMl27O (Advanced 
Immunology), PMl128* (Animal Virology), PMl29O* (Graduate Seminar), MMl210 (Animal Models of Infectious 
Diseases), MMl48OA (Medical Immunology), MMl48O8 (Medical Microbiology), MIC162 (Virology), and 
MIC262* (General and Molecular Virolo . S ecific examples of ID Unit mentoring of individuals supported by 
NIH trainin rants include Excluded by Requester in the Animal Models of Infectious Diseases Training 
Progra Excluded by Requester in the CTSC T32 
Predoctora 1n1ca esearc raining rogram, an Excluded by Requester in the NIH 
Building Interdisciplinary Research Careers in Women's Health (BIRCWH) Training Program. 
Infectious disease research in nonhuman primates will benefit from interactions with several new university
wide biomedical research activities that are described in the overall section including the CTSC, Data Science 
Institute, Human Genomics Initiative, Center for Mucosal Health, and the West Coast Metabolomics Center 
(see Overview). An important example of a new program that highlights integration of the CNPRC with the UC 
Davis campus is the Research Investments in Science and Engineering (RISE) Program. A major project in the 
RISE program, "Protecting the Fragile Intestine: Integrating Microbiota and Mucosal Health", is led by ID Unit 

Exclud@&ire ScientistJ !with key faculty drawn from several other departments. Since funding of the RISE
Reque�rbposal, several new NIH grants have been submitted by CNPRC Core and Affiliate Scientists that address 

the microbiome from a variety of anatomical perspectives; this is anticipated as another area of research 
growth during the next funding period. The Center for Comparative Medicine, located immediately adjacent to 
the CNPRC, promotes the concept of "One Medicine" through interdisciplinary comparative medical research, 
teaching, and model development. Its research mission is to investigate the pathogenesis of human disease, 
using experimental animal models and n r II rrin nim I i . Im r antly, four CNPRC Core
Scientists are members of the CCM faculty Excluded by Requester 

Two new Core Scientists in the ID Unit will be an excellent complement to the basic and translational research 
activities in the Unit and will contribute to the management of the resource. Candidates will have PhD, MD, 
DVM, or combined degrees and will enter at the Assistant or Associate Professor level. These individuals will 
have strong accomplishments in infectious disease research and animal modeling. Examples of research 
activities include development of new nonhuman primate models of infectious pathogens, immunology and 
vaccinology studies, development of novel therapies for infectious diseases, and analysis of the microbiota in 
health and disease. Such studies can be conducted in a wide age-range of animals and thus will enhance the 
theme of lifespan research at the CNPRC. Through studies of host-pathogen interactions, new Core Scientists 
can contribute to the animal resource, for example by characterization of the infectious agents and microbiota 
in colony macaques and development of new assays for infectious agents and host responses. Appointments 
may be in the School of Medicine (e.g., Microbiology or Pathology, Division of Infectious Diseases) or in the 
School of Veterinary Medicine (Pathology, Microbiology, and Immunology). 

Specific Aim 4. Ensure the highest standards of research and animal care for the CNPRC resource. 

ID Unit Core Scientists will continue to play an active role in maintaining the health of CNPRC colony animals 
through participation in the Colony Management and Infection Control Committees, and other key infrastructure 
and administrative functions related to immunology and infectious diseases. 

CORE SCIENTIST NARRATIVES 

Core Scientist Excluded by Requester Professor, Department of Pathology and Laboratory Medicine, School 
of Medicine, C ...,,l,!,�i.1.1...,..,w�enm C Director 
Research Progra �

cl

��:t�t has characterized the natural history of RhCMV infection in the breeding corrals 
of rhesus macaques 1n w 1c hCMV is endemic, and his laboratory develops key reagents and techniques to 
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investigate molecular, virological, and immunolo ical arameters of RhCMV infection for use at ......, ....... _ ....... .....,.._...., 
and at other institutions. In collaboration wit Excluded by Oregon Health and Science University) Exclu,��d by

Excltfed by .. ,. pre evaluating the pathogenic potent Ia o modified RhCMV-based SIV vaccine vectors. In stu Ies
Req" 

1W macaques directly related to lifespan healt Excluded by is conducting a comprehensive analysis of the 
immune system. These studies may identify no Re ueSter es to deal with problems associated with immune 
senescence, such as poor responses to vaccines in elderly individuals. 
Contributions to the CNPRC Mission: CNPRC Interim Director; Research Advisory Committee; Infection 
Control Committee; development of the macaque model for studies of RhCMV pathogenesis and vaccination; 
mentor trainees pursuing research in nonhuman primates; 18 publications (May 1, 2010-April 30, 2014). 
-------1Excluded by Requester 
Core Scientist

.__ 
_______ PhD, Professor and Chair, Department of Microbiology and Immunology, 

School of Medicine 
Excluded by

Research Program Requester research program focuses on GI tract pathogenesis and defenses in the 
SIV/macaque model or sIm Ian . This includes studies of the effects of SIV infection on the magnitude and 
nature of the gut mucosal immune response to incoming pathogens or co-infections, specifically Salmonella
typhimurium, role of gut mucosal innate immunity by characterizing functional defects in key immune cells, 
impact of initiating early antiretroviral therapy in reversing GI tract mucosal damage and restoring the mucosal 
immune functions, and development of novel assays for measuring cytokine responses at the single-cell level. 
Contributions to the CNPRC Mission: Leadership in mucosal immunology and microbiome research; 
Director, Host-Microbe Systems Biology Core; Collaborations with Affiliates studying innate immunity and the 
microbiome, mentorship of trainees and junior faculty interested in nonhuman primate research; intra- and 
inter-Unit collaborations and synergy for projects focused on mucosal immunity; 18 publications (May 1, 2010-
April 30, 2014). 

C S . . Excluded by Requester 
ore c1ent1st:.__ _______________ ssistant Professor, Department of Microbiology and 

Immunology, School of Medicine, lmmunolo and Pathogen Detection Resources Core 
Research Program Excluded by Requester studies the interplay of host-microbe interactions in relation to 
immune system development. His work on immune regulation, with an emphasis on Th17 and Treg cells, sets 
the stage for exploring the role of the microbiome in setting the balance of T cell subsets with implications for 
inflammation in the GI tract, particularly in the SIV/macaque model of simian AIDS. He participates in research 
on defining mechanisms of pathogenesis of ICD and testing novel immunomodulatory treatment modalities. 
His studies are also examining the impact of microbial colonization on maturation of the immune system. 
Contributions to the CNPRC Mission: Lead, Immunology and Pathogen Detection Resources Core; 
leadership within the CNPRC on microbiome and metabolome projects; collaborations with Affiliate 
investigators studying the interplay of the microbiome and host immune development; mentoring trainees 
interested in nonhuman primate research; intra- and inter-Unit collaborations and synergy for projects focused 
on tolerance and microbial trafficking; 7 publications (May 1, 2010-April 30, 2014). 
--------1Excluded by 
Core Scientist: Requester PhD, Professor, Department of Pathology and Laboratory Medicine, School of
Medicine, Unit Lea er...------. 
Research Program: 1��I.��:.��Y I has studied molecular mechanisms of pathogenesis in rhesus macaques 
experimentally infected with SIV/SHIV clones and has collaborated with extramural investigators to test anti
HIV vaccine and drug therapy approaches in simian AIDS mod _ _........,........_...,HIV/macaque model, he studies 
highly active antiretroviral therapy (HAART) and viral reservoirs Excluded by s using this model to test novel 
therapeutic approaches, based on small-molecule viral inducers a aim to eliminate virus from these 
reservoirs in a multidisciplinary collaboration supported by a U19 grant from NIH which involves 17 principal 
investigators from 12 research institutions and industry. Additional related studies aim to analyze 
pharmacologic properties of viral activators and the penetration of antiretroviral drugs and in the RT
SHIV/macaque model. 
Contributions to the CNPRC Mission: Unit leader; Research Advisory Committee; development of protocols 
for sensitive detection of SIV/SHIV RNA and DNA in tissues and body fluids; leadership on HAART and novel 
approaches for treating latent HIV infection; multiplex serological detection of M. tuberculosis and 
pathogenesis/vaccine model of TB in macaques; 17 publications (May 1, 2010-April 30, 2014). 
------Excluded by Requester 
Core Scientist ----,-----,-----,---,DVM, PhD, Professor, Department of Pathology, Microbiology, and 
Immunology, School of Veterinary Medicine 
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Excluded by 
_R_e_s_e _a_r _c _h_P_r_o _g-ra-m----1: RequeSter

has maintained a long-standing research program in AIDS vaccine 
development and immuno ogy in macaques. He has studied correlates of protective immunity of live
attenuated SIV vaccines, developed the mucosal membrane transmission models for SIV infection via vaginal 
mucosa and penile membranes, and tested prophylactic microbicides. This includes pioneering studies of 
innate immunity and both cellular and antibody responses in these mucosal tissues. He has expanded his 
research into studies of influenza virus A infection and immunity to this virus in macaques and has shown the 
importance of adjuvants for eliciting protective immunity in elderly populations. He has begun to develop a 
macaque model for HSV-2 transmission and pathogenesis and is characterizing the vaginal mucosal 
microbiome in relation to inflammation and potential effects on viral transmission. 
Contributions to the CNPRC Mission: Development of protocols for analysis of adaptive and mucosal
immune responses; leadership in viral transmission via mucosal membranes; 29 publications (May 1, 2010-
April 30, 2014) . .,,,.....,........,.....,...,......--...., 
______ Excluded by

Core Scientist RequeSter MD, PhD, Professor, Department of Medical Microbiology and Immunology,
School of Medicine !Excluded by 
Research ProgramjRenuester is a microbiologist and infectious diseases physician with a longstanding 
interest in the pathogenesis of Helicobacter pylori. About 5 years ago he made the interesting observation that 
the functionality of the H. pylori type IV secretion system (T4SS), encoded on the cag pathogenicity island 
(cagPAI), is lost during experimental infection of rhesus macaques. This is a strategy used by the bacterium to 
modulate the host inflammatory response to its own purposes. He discovered that the key protein is CagY, an 
essential component of the H. pylori T4SS that has an unusual sequence structure. He aims to analyze this 
novel strategy by which a bacterial secretion system alters the host immune response, identify the 
mechanisms where the T4SS and host immunity intersect, and thereby develop a broader understanding of the 
relationship between chronic infection and inflammation. 
Contributions to the CNPRC Mission: Characterization of the prevalence of H. pylori in macaques,
development of immunological and PCR-based assays; 16 publications (May 1, 2010-April 30, 2014). 

ab e 4. n ect1ous T I I f 1seases R esearc mt xterna IY un ed h U . E II F d G rants 
I Pl ( Core Scientist Pf. Institution Type Title 

Excluded by Requester University of NIH R21 A Rhesus Macaque Model of 
North (AI077373) SIV-Malaria Co-Infection 
Carolina 

NIH R21 A Nonhuman Primate Model 
(HD056051) of Infant CMV Infection 

NIH R01 A Novel Oral Combination 
(DE019064) Pediatric HIV and TB Vaccine 

to Prevent Breast Milk 
Transmission 

UC Davis NIH R01 A Nonhuman Primate Model 
(AI049342) for Cytomeqalovirus Vaccines 
NIH R01 Evaluation of Protective CMV 
(AI063356) Vaccines in Rhesus 

Macaques 
NIH R01 Vaccine-Mediated Targeting 
(AI097629) of Viral IL 10 to Control HCMV 

Shedding and Reinfection 

NIH R01 Prevention of Primary HCMV 
(AI049342) Infection by Vaccinating 

Aqainst HCMV Encoded-IL 10 
Private 

Assessment of HCMV Source 
Vaccine Strategies in Rhesus 
Macaques 

University of NIH RC2 Evaluation of a CCR5 
New Mexico (CA148982) Vaccine for HIV Infection in 

the SIV/Macaque Model 

Research Strategy 

Description 
Goal is to develop a macaque 
model to study malaria infection 
and test interventions 

Evaluates immune responses to 
primary RhCMV infection in 
neonatal macaques 
Adjuvanted DNA/ MVA vaccines 
will be tested for SIV Infection in 
infant macaques 

Evaluates RhCMV viral IL-1 Oas 
a vaccine antiqen 
Tests RhCMV vaccines-based 
immunization with DNA and 
whole inactivated virus 
Studies post-exposure 
vaccination of macaques with 
RhCMV-encoded viral IL-10 
protein for reduced shedding and 
protection 
Goal is to produce and purify 
RhCMV gB as a vaccine antigen 
to be used with vlL-10 
Evaluates proposed human CMV 
(HCMV) vaccine modalities in 
macaques 
Immunization with CCR5 co-
receptor will be tested as a 
vaccine against SIV infection 
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Excluded by Requester 
UC Davis NIH R01 Pathogenesis of Intestinal The cellular basis of intestinal 

(DK043183) Dysfunction in Simian AIDS effects of SIV infection will be 
analyzed 

NIH R01 Intestinal Cytokine and T Cell Uses an intestinal loop model in 
{AI043274) Homeostasis in SIV Infection SIV infected macaques to study 

host-microbe interactions 
NIH R01 HIV Reservoir and CD4 Effects of immune activation in 

Repopulation in Gut GALT on HIV replication and 
Lymphoid Tissue pathogenesis are studied 

UC Irvine NIH R56 Evaluation of a Subunit Evaluates the efficacy of a new 
(AI093953) Chlamydia Trachomatis vaccine for chlamydia 

Vaccine in Rhesus Macaque 
Private Source NIH R01 HCMV Vaccine Produced Evaluates MV A constructs of 

(AI103960) from BAC-MVA that blocks HCMV vaccine antigens for 
Epithelial and Fibroblast Entry immunogenicity in rhesus 

monkeys 
NIH U01 Adjuvant Enhanced Antiviral Evaluate the usefulness of 
(AI074512) Immunity adding a CLOG adjuvant to 

influenza vaccines 
UC Irvine NIH R01 The Impact of Antibody and Goal is to determine infectivity of 

(AI102715) pH on Female-to-Male SIV immune-complexed viral 
Infection particles in macaques exposed 

by foreskin inoculation of SIV 
UC Davis Private Source Oral Drug Treatment for Oral antiretroviral drug regimens 

Enhanced Immune Control will be tested for inhibition of SIV 
Over HIV Replication in the SIV/macaque model 

UCSF NIH R21 Aberrant T Cell Function and Aberrant T cell function in CMV 
(EY018559) lmmunopathogenesis of CMV IRU is linked to differential 

Immune Recovery Uveitis restoration of inflammatory and 

Private Source regulatory T cell subsets 
NIH U01 A Novel Systemic and Evaluate the usefulness of 
(AI070976) Mucosal Adjuvant for adding a VEE replicon adjuvant 

Biodefense to influenza vaccines 
University of NIH R01 Evolution and Emergence of Evaluates the presence of SFV 
Wash (AI078229) Simian Retroviruses in South and SRV in humans in 

Asia Bangladesh 
University of NIH R01 Drug Bio-Distribution in HIV Use a novel mass spectrometry 
North Tissue Reservoirs approach to assess levels of 
Carolina antiretroviral druqs in tissues 
UC Davis Private Source Pharmacologic Properties of Define the pharmacologic 

Viral Inducers properties of anti-HIV latency 
agents in macaques 

Evaluation of Novel Anti-TB This project tests new anti-TB 
Vaccines in Nonhuman vaccines based on attenuated M.

Primates tuberculosis vectors 
UC Davis NIH urn Martin Delaney Collaboratory Develop novel pharmacologic 

{AI096113) to Eradicate HIV Infection approaches to induction of 
HIV/SIV from latent reservoirs 

UC Davis r
rivate Source Meningococcal Vaccines in New meningococcal vaccines 

Infant Rhesus Macaques will be tested for immunogenicity 
UCSF NIH U19 Bay Area Hepatitis C Examine differential 

Cooperative Research Center effectiveness of anti-HGV drug 
regimens and effects on NK cells 
and APC 

UC Davis NIH P01 Mechanisms of Protection This project models the HIV 
(AI082278) from and Enhanced STEP vaccine trial where 

Susceptibility to HIV Infection adenovirus responses may have 
and Vaccination enhanced HIV infection 

NIH R01 SIV Transmission in Male Define the virology and 
(AI094620) Nonhuman Primate immunology of penile SIV 

transmission 
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Dept of 
Defense 

NIH R01 
{AI098488) 

Excluded by Requester 
Private Source NIH R01 

(RR025996) 

-

NIH R01 
{AI095113) 

NIH P01 
(AI094417) 

'-'rivate Source 

UC Davis NIH R01 
(DE021273) 

NIH R21 
(AI088471) 

UC Davis NIH R01 
(AI081037) 

NIH RC1 
{AI086597) 

NIH R21 
(AI080788) 

NIH R01 
(AI070803) 

University of NIH RC1 
Tennessee (A1078514) 

NIH RC2 
{Al087550) 

UC Davis Private Source 

Private Source NIH P01 
(AI058708) 

Research Strategy 

Effect of FGl-101-1A6 on SIV 
Transmission 

Modeling Inflammation in HIV 
Transmission 

Primate Model Towards HIV 
Eradication Strategies 

Development and 
Characterization of Safety-
Enhanced RhCMV/SIV 
Vectors 
Development of an Effector-
Memory T Cell AIDS Vaccine 
(Core B) 
Development of an 
attenuated CMV vector for an 
HIV/AIDS vaccine 
Attenuated RhCMV Delta 1 0 
SIV Oral Vaccine Vectors 
Encoding TLR5 Ligands 

Development and 
lmmunogenicity of Attenuated 
RhCMV Delta 10 Vaccine 

Role of H. pylori Outer 
Membrane Proteins in 
Colonization and Host 
Response 
Defensin Gene Copy Number 
and Primate Innate Immunity 

Helicobacter pylori and the 
Gastric Microbial Community 
in Rhesus Macaques 

Modulation of Outer 
Membrane Protein 
Expression in Helicobacter 
ovlori 

Development of a Novel 
Gastrointestinal 
Radiomitigator 
Preclinical Development of a 
GI Radiation Countermeasure 
Evaluation of Long-term 
Efficacy and Safety of Anti-
Viral Drugs in Monkey Models 
Preclinical Safety, Toxicity, 
and lmmunogenicity of 
ContreVir 
Molecular Mechanisms of HIV 
Post-Integration Latency 

Evaluate the ability of a 
monoclonal antibody to block 
SIV transmission or suppress 
virus 
Define local cellular immunity in 
macaques inoculated with HSV-2 
on reactivation and SIV infection 
A combination of 5 anti-retroviral 
drugs will be tested in the 
SHIV/macaque model 
Study RhCMV vectors for 
attenuation and induction of 
protective anti-SIV immunity 

Study RhCMV vectors for 
attenuation and induction of 
protective anti-SIV immunity 
Test the safety of attenuated 
RhCMV vaccine vectors after 
inoculation into macaques 
Determine if a TLR2 agonist can 
augment the protection immune 
responses from an RhCMV 
vector 
Evaluates whether deletion of 
RhCMV-encoded viral IL-10 
improves immunogenicity of 
RhCMV vectors for SIV 
Studies the role of outer 
membrane Bab proteins in H. 
pylori colonization and host 
response 
Examines the role of number of 
defensing genes in innate 
immunity 
Examine the effects of H. pylori 
on the gastric microbial 
community, and in turn study the 
effect that this community has on 
H. ovlori colonization
Analyzes changes in OMP 
expression and bacterial 
colonization 

Preclinical development of a GI 
radiation countermeasure 

Preclinical development of a GI 
radiation countermeasure 
Testing of efficacy of 
antiretrovirals in SIV-infected 
rhesus monkeys 
Testing a proprietary intervention 
for viral infection in macaques 

Uses the SHIV/macaque model 
to test novel anti-latency 
compounds 
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SCIENTIFIC COMPONENTS: INFECTIOUS DISEASES RESEARCH UNIT 

PUBLICATIONS Ma 1, 2010 to A ril 30, 2014 

contro o vira s e mg o owing r esus 
. . -2890 2011. PMCID: PMC3O67943 

Envelope-modified single-cycle SIV 
.__s,.....eCTe..,....c=-1v_,,e...,..y-e""'"n,...,.,....,a,....,n,.....,c.....,.e....,.s__,,.a...,.n=

1
..,..o..,.....,,..y-r.,..,,e....,.s-=p...,..o=n..,....se.,....s,.....,__,,.a...,.n...,....-...,.p....,.a=r ....,1a,.....-y---=p...,.ro,..,....,..e...,..c...,s_.ag ai nst repeated, low-dose vaginal 

challen e. J Virol 84:10748-10764 2010. PMCID: PMC295O576 

ra serum- erive ovme 1mmunog o u in improves uo ena immune 
unction in patients with HIV enteropathy. AIDS 27:2207-2217, 2013. PMCID: 

Patterns of acute 
.._ __ ""'r c:c-:e=s::-:-u-;-:;;s:--cc;:;:-;-y=o=m:-:;:;e:-,::g""a..,.,

O
::-:-v,-,-;1 r,.,.,u""s-rr=r...,...,..'f"TT""7==o=-:::c-=�=�=�=TTC::-rr1.....-r..-: 1""'n=e::-:;c�1 ""O-::;:n-. "T"Tr.=:;cr-r,,.,....-±-: 354-635 7, 201 2. 

PMCID: PMC3372188 

n VIVO 
,...._---�--,-,-..-.-..---,----..----.---.-----�-.,.,....--,--,..,...----,-.,..,....-..-----.---,-,-----' expression o e ,co acter py on v 1ru ence genes in patients wit gastnt1s, u cer, an gastric cancer. Infect 

lmmun 80:594-601, 2012. PMCID: PMC3264312 
.... �_c_ 1u _

de
..,..
d
_
b_y_

R
.,.,.
eq

.,.,.
u_
es
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t
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er
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-
..,....-

-
........ --.----,-="""---=-.,,..,,......,....,,..,,....,,,..,,..,,,.........,.....,,....,...,....-.�he human fetal immune response to

he atitis C virus ex osure in utero. J Infect Dis 203:196-206, 2011. PMCID: PMC3O71O71 

n I o y-me 1a e pro ec 10n
against mucosa s 1m 1an- uman 1mmuno e 1c 1ency virus c a enge o macaques immunized with alphavirus 
replicon particles and boosted with trimeric envelope glycoprotein in MF59 adjuvant. J Virol 84:5975-5985, 
2010. PMCID: PMC2876657 

eluded by Req uester Functional plasticity in the type IV secretion system of Helicobacter pylori.
PLoS Pathog 9:e1OO3189, 2013. PMCID: PMC3585145 

erapeu 1c e mm 1n ec 1On o macaques w 1 

idiopathic chronic diarrhea alters the inflammatory signature and mucosal microbiota of the colon. PLoS 
Pathog 8:e1OO3OOO, 2012. PMCID: PMC3499566

f=xcluded by Reques ter I Myocarditis, 
disseminated infection, and early viral persistence following experimental coxsack1ev 1rus B infection of 
cynomolgus monkeys. PLoS One 8:e74569, 2013. PMCID: PMC3767629 

eluded by Requester Protein arginine methyltransferase 1-directed methylation of 
Kaposi sarcoma-associated herpesvirus latency-associated nuclear antigen. J Biol Chem 287:5806-5818, 
2012. PMCID: PMC3285351 

eluded by Requester Multiplex analysis of Src '--
-

�a= m�
1 y�=

1n,.....,a.....,.s....,.e- s�
1g=n,.....a�

1
=n....,.g����..,....,.....����������������n ......... ol 8:488-496, 201 0. PMC 

Journal-in-Pro ress 

ase a Juvants en ance t e 1mmunogernc 1ty an e ect 1veness o 
lphavirus replicon

esus macaques. Vaccine 
29·931-940 2011 PMCID· PMC3026063 
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c
_
iu

_
de

_
d
_
b

_
y

_
R

_
eq_

u
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er 
___________________________ __,I Efficacy of influenza

vaccination of elderly rhesus macaques is dramatically improved by addition of a cationic lipid/DNA 

Memory B cells and CD8+ lymphocytes do 
,...._--�-��----�--�---�---.--�-�---' virus rep 1ca 1On a er omologous re-challenge of rhesus macaques. no con ro seasona 1n 
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Pl a$ One 6'e21756 2f 11. PMCID: PMC3126839
fcluded by Requester Attenuation of innate immunity by cytomegalovirus IL-10 establishes a long-term 

deficit of adaptive antiviral immunity. Proc Natl Acad Sci USA 107:22647-22652, 2010. PMCID: 
PM 124 

aposI s sarcoma-assocIa e 
erpesvirus replication and is targe e y a  vIra ranscnp Iona ac or. Iro 5:3283-3293, 2011. PMCID: 

PMC3067885 
eluded by Requester 

pa ogenesIs o epI emIc an enzoo Ic I ungunya v iruses in a pregnan 
omparative 

esus macaque model. Am J 
Troo Med Hva 83:1249-1258. 2010. PMCID: PMC2990040 

f<cluded by Requester llmmunogenicity of a vaccine formulated 
with the Chlamydia trachomatis serovar F, native major outer membrane protein in a nonhuman primate 

outcome in com at mJunes Is assoc iate 
2013. PMCID: PMC3827499 

a unique set o prote in rans 

eluded by Requester Cluster analysis of host 
.___....,,c.,..,y=o,....,..,.,m=e,,.......,,r=es=p=o=n""'s..,e=s,.........,

0
,........,,..,..,1 o"'="'e=e=n=s=e........,.p=a=o=g""'e"""n'""s,........,.,,m,........,,a....,w==o,..,e,........,,.,..,..,,...,,,........,,e.,..,x....,v=,.,...,vo=--"e,..,.x=p=o=s�u· re model (WEE M). BMC 

Microbial. 12:79, 2012. PMCID: PMC3430575
fcluded by Requester 

J Biomarkers of Helicobacter pylori-associated gastric cancer. Gut 
M icrobes 4:532-540 2013. PMCID: PMC3928163 

�--�------------� 

MyD88 adaptor-like (Mal) functions in the epithelial barrier and 
contn utes to intestinal integrity via protein kinase C. Mucosal lmmunol 7:57-67, 2014. PMC Journal-in-
Pro ress 

Evidence 
'----�-�--�-�--�--����-�---�-�-�--���------,-,--, o an increase pat ogen ic ootpnnt In t e Ingua m icro Iome o untreate pat ients. BMC 

Microbiol 12:153, 2012. PMCID: PMC3438044
f=xcluded by Requester 

J Using the nonhuman primate model of HCMV to guide vaccine development. Viruses 
6:1483-1501 2014. PMCID: PMC4014706 

eluded by Requester 
eluded by Ira ecay Ine Ics in e Ig y ac Ive an ire rovIra erapy- rea e r esus macaque mo e o 

PLoS One 5:e11640, 2010. PMCID: PMC2909142 

clude_d by Analysis of multiply spliced transcripts in lymphoid tissue reservoirs of rhesus macaques infected with
RT-SHIV during HAART. PLoS One 9:e87914, 2014. PMCID: PMC3914874 

f=xcluded by Requester I Use of specific-pathogen-free (SPF) rhesus macaques to 
better model oral pediatric cytomegalovirus infection. J Med Primatol 41 :225-229, 2012. PMCID: 
PMC3367395 

f=xcluded by Requester I A recombinant 
measles virus unable to antagonize STAT1 function cannot control inflammation and is attenuated in 
rhesus monke s. J Viral 85:348-356 2011. PMCID: PMC3014164 

The early interferon alpha subtype response in infant �-=-=-=--=-,,,,.,...,...,,�===-=-:=-n.,...,...,..,=""T""Trr-"T'"""ft'"-=-c =u=ir.,...,..,,,,m=""m"'"'u"""n=--=e,-hef ic S ndr 55: 14-28, 201 O. P MC ID: PM C2927738 
Host immune responses to a viral 

'---------�----�----�-------�----' immune modulating protein: immunogenicity of viral interleukin-10 in rhesus cytomegalovirus-infected 

Vaccination against a virus.__ __ e_n_c _o-.-e-.---c-y .... o....--m_e_s_ 1 _g _n 1
.,..

1
-ca-n-..-y_r _e _s ..... r-1c.,..s--v 1-ra-r--c...--....--- ---r-...,....�--..........,,...,...,..23-11 331 , 201 3. PM CID: 

PMC3807330 

eluded by Requester Molecular 
characterization of stool microbiota in HIV-Infected subjects by panbacterial and order-level 16S ribosomal 
DNA (rDNA) Quantification and correlations with immune activation. J Acquir Immune Defic Syndr 57:363-
370, 2011. PMCID: PMC3153564 
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PLoS Pathog 6:e1OO1O52, 2010. PMCID: PMC2924359
pcluded by Requester I Use 

of real-time, label-free analysis in revealing low-affinity binding to blood group antigens by Helicobacter

Jori. Anal Chem 83:6336-6341 2011. PMCID: PMC3155641 

eluded by Requester a oes not a ect sImIan Immuno e IcIency vrus mac 
rep IcatIon in vaccinate or unvaccinated indian rhesus macaques following intrarectal challenge exposure. 
I Viral 85·12399-l 24O9 2011 PMCID· PMC32O934O

f:xcluded by RequeSter I viral RNA levels and env variants in semen and 
tissues of mature male rhesus macaques infected with SIV by penile inoculation. PLoS One 8:e76367, 
2013. PMCID: PMC3795772 

eluded by Requester Intestinal epithelial barrier disruption through altered mucosal microRNA expression in 
....... ----..-----,-,-1 uman Immuno e 1ciency virus and simian immunodeficiency virus infections. J Virol 88:6268-6280, 2014. 

PMC Journal-in-progress
�eluded by Requester Live-

attenuated lentivirus immunization modulates innate immunity and inflammation while protecting RM from 
. . 

ded by Requester 
.�:.��Y e vagina mucosa w I uman papI omavIrus pseu owIon vaccines e Ivenng 

sIm Ian ,mmuno e Ic Ienc virus DNA. J lmmunol 188:714-723 2012. PMCID: PMC32532O8 
Evaluation of Clostridium difficile fecal 

�--r--.-----.-....--.--r--r-et,,_e-c...,...t,-o-n--ru- r�1 n_g_a _ p_ r_o _s _p _e -ct ..... ,v_e_c _o_m_p_a_r�,s -o _n _o-r-,t,-w_o_m�o lecu lar tests, the i llu m igene C. difficile
and Xoert C difficite(Eoi tests I Clio Microbial 51 ·2?8-280 2013 PMCID· PMC35362O1 f cluded by Requester �IV replication in the infected 
rhesus macaque is limited by the size of the preexisting TH17 cell compartment. Sci Transl Med 4:136ra69, 
2012. PMCID: PMC352O6O7

eluded by Requester Th17 cells and regulatory T cells in elite 
con ro over MC Journal-in-Progress 

eluded by Requester Development of cytomegalovirus (CMV) 
immune recovery uveitis is associated with Th17 cell depletion and poor systemic CMV-specific T cell 
res onses. Clin Infect Dis 52:409-417 2011. PMCID: PMC3O6O886 

eluded by Requester Monocyte activation by interferon-a is associated with failure to achieve a sustained 
virologic response after treatment for hepatitis C virus infection. J Infect Dis 2013 Dec 1 O [Epub ahead of 

SIV antigen immunization induces 
�-=r=a=n=s'""

1 e""'n=-a=n=1g""'e""n=---=s=p-=e=c=
1 ,=c---.---=-ce-="TT"....,r=e-=s=p-=o=n=se-=-s,,,......,a=n=-=-....,s=-=e,.,.e-=-c=,v..,.,e,...y,-,--a=c=,v=a=e-=-s=-'vi ral replication in draining lymph 

nodes in retroviral suppressed rhesus macaques. Retrovirology 8:57, 2011. PMCID: PMC3148979 
eluded by Requester 

eluded by Requester n Op ImIze vaccine can serve as a OOS Or 
Ad5 and provide partial protection from a high-dose SIVmac251 challenge. Vaccine 30:3202-3208, 2012. 

ac enum u ercu os,s vaccine s rain 
,ency vIrus-In ec ed infant macaques. Clin Vaccine 

Genetic characterization of specific pathogen-free rhesus macaque (Macaca mulatta) populations at 
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the California National Primate Research Center (CNPRC). Am J Primatol 72:587-599, 2010. PMCID: 

eluded by Requester lasma antibody profiles as diagnostic 
biamarkers for t11herwlasis Clio Vaccine lmm,,oal 18·214B-2153 2011 PMf,ID: PMC3232686

fcluded by RequeSter _ Multiplexed measurements of 
immunomodulator levels in peripheral blood of healthy subjects: Effects of analytical variables based on 
anticoagulants, age, and gender. Cytometry B Clin Cytom 2014 Feb 26. doi: 10.1002/cyto.b.21147 [E-pub 

equencing e ranscnp ome o m1 
milk trum s mammary tissue. BMC Genomics 14:872, 2013. PMCID: PMC3871720 

eluded by Requester imian retroviruses: infection and disease--implications for immunotoxicology research in 
nma es. lmmunotoxicol 7:93-101 2010. PMC Journal-in-Pro ress 

'--------.--..---�--.---�-

The gut mucosa! viral reservoir in HIV-infected patients is not the major 
source o re oun p asma virem1a following interruption of highly active antiretroviral therapy. J Viral 
85:4772-4782, 2011. PMCID: PMC3126205 

fcluded by Requester l Role of fecal Clostridium difficile load in discrepancies
between toxin tests ana PGR. 1s quar1t1tat1or1 me �1ext step in C. difficile testing? Eur J Clin Microbial Infect 
Dis 31 :3295-3299, 2012. PMCID: PMC3753214 

fcluded by Requester I Simultaneous detection of antibodies to 
five simian viruses in nonhuman primates using recombinant viral protein based multiplex microbead 
immunoassa s. J Viral Methods 178:143-152 2011. PMCID: PMC3213204 

eluded by Requester Design and analysis of rhesus 
cytomegalovirus IL-10 mutants as a model for novel vaccines against human cytomegalovirus. PloS One 

._ __________________________________ _. Stereological 
analysis of bacterial load and lung lesions in nonhuman primates (rhesus macaques) experimentally 
infected with Mycobacterium tuberculosis. Am J Physiol Lung Cell Mol Physiol 301 :L731-L738, 2011. 
PMCID· PMC3213984 

f:xcluded by Requester I S1Vmac251 is inefficiently 
transmitted to rhesus macaques by penile inoculation with a single SIVenv variant found in ramp-up phase 
I m .  AID R H m R r vir 27:12 -12 2 11. PM ID: PM 227244 

Re-
'----��-��--�---�-�---�-��-������-��-----�-' 

evaluation of the coding potential and proteomic analysis of the BAG derived Rhesus cytomegalovirus 
strain 68-1. J Viral 86:8959-8973, 2012. PMCID: PMC3416160 

he impact of 
'---r-r.:e::-11:-:::c-::::-o�a-::::-c=e�r-:::p:-:'.y�o::--::r,:--1 :-:::,n:r.e:::-:c=10:--::::n:--'.o:::-:n:::-Ti�-:::-:::=::--:::-===:-r.::--:::-r-�e:::--::-ri::"'.e:::-:s::-:u�s::--::::::m:--::a:--::c:--::::a-::::q:-:--:u-::::-e-. nr='"7""1=-i-r:':e· 763 75, 201 3. 

PMCID: PMC3792980 
pciuded by Requester �he gastric microbial community, Helicobacter pylori colonization, and disease. Gut 

Microbes 2014 [Epub ahead of print]. 
!§:eluded by Requester I Exogenous IFN-alpha administration 

reduces influenza A virus replication in the lower respiratory tract of rhesus macaques. PloS One 
6:e29255, 2011. PMCID: PMC3248419 

pcluded by Requester INew directions for HIV vaccine development from animal models. Curr Opin 
HIV AIDS 8:376-381, 2013. PMC Journal-in-Progress 

-7 pro uct1on in munne ymp at1c en ot e 1a ce s an in uct1on in t e setting o
enia. Int lmmunol 25:471-483, 2013. PMCID: PMC3720065 

'-------------------� 
Effects of simian betaretrovirus serotype 1 (SRV1) infection on 

the differentiation of hematopoietic progenitor cells (CD34+) derived from bone marrow of rhesus 
maca ues Macaca mulatta . Com Med 62:61-68 2012. PMCID: PMC3276394 

eluded by Requester he mucosa! inflammatory response to non-typ almonel a in the 
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intestine is blunted by IL-1 O during concurrent malaria parasite infection. Mucosal lmmunol 2014 [Epub 
ahead of print). 

ecluded by RequeSter I L ife at the marg ins: modulation of attachment proteins in Helicobacter pylori. 
Gut Microbes. 2:42-6, 2011. PMCID: PMC3225796 

pcluded by Requester I Environmental determinants of transformation efficiency in 
Helicobacterovlori ,I Bactrriol. 196:337-44, 2014

ecluded by RequeSter . Inflammation, immun ity, and vacc ine development for Helicobacter pylori.
Helicobacter 16:26-32, 2011. PMC Journal-in-Progress 

in ec 10n en e 
responsiveness of antigen presenting cells to commensal PLoS One 8:e72789, 2013. 

an ire rov ira esus macaques improves 
deca kinetics. Ant imicrob A other 58:3927-3933, 2014. PMC Journal-In-Pro ress 

v 1ra 

eluded by Requester ranscript1on pro I mg revea s potent 1a mec anisms o ys 1os 1s in t e ora micro 1ome o 
rhesus maca ues with chronic untreated SIV infection. PLoS One 8:e80863 2013. PMCID: PMC3843670 

atura y occurring in ect 1ons 1n non- uman primates an 1mmunotox1c 1ty 
1m 1cat 1ons: 1scussion sessions. J lmmunotoxicol 7:138-146, 2010. PMC Journal-in-Progress 

eluded by Requester u Lib' -encoded open
reading frames are implicated in shedding and horizontal transmission of rhesus cytomegalovirus in rhesus 
monke s. J Virol 85:5105-5114 2011. PMCID: PMC3126184 

'-......--:---.-----,,-,---,-----,---,-,--...... 
Rapid SIV Env-specific mucosal and serum antibody induction augments 

cellular immunity in protecting immunized, elite-controller macaques against high dose heterologous SIV 
cballeoae Viral 411-SZ-102 2011 PMCIO· PMC3039060 

fcluded by Requester 
I Outcomes in patients tested for 

Clostridium difficile tox ins. Dia n Microbiol Infect Dis 74:369-373, 2012. PMCID: PMC3496840 
eluded by Requester Nosocomial diarrhea: evaluation and treatment of causes other than 

Clostridium difficile. Clin Infect Dis 55:982-989, 2012. PMCID: PMC365752 
ecluded by Requester IMyeloid dendritic cells isolated from tissues 

of SIV-infected rhesus macaques promote the induction of regulatory T cells. AIDS 26:263-273, 2012. 
PMCID: PMC3666583 

eluded by Requester Low dose penile 
SIVmac251 exposure of rhesus macaques infected with adenovirus 5 then immunized with a repl ication 
defective Ad5-based SIV gag/pol/nef vaccine recapitulates the results of the Phase l lb Step trial of a similar 

. . 

asma anti o y pro I es in non- uman primate tu ercu 0s 1s. 
Journal-in-Progress 
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_______________________ �I Exploratory study on plasma 
immunomodulator and antibody profiles in tuberculosis patients. Clin Vaccine lmmunol 20:1283-1290, 
2013. PMCID: PMC3754529 

eluded by Requester Expression 
.__�e_v_e�s-o�-c-a_n_ 1 �a�e _ g_ e_ n_e_s_in_u_n_g-1s_s_u_e_ o_v_ a_ c_ c _in_ a�e �-���---c -y _n_o _m_o�g_ u_ s_m_ a_ c_a�ques. J Med 

Primatol 42:161-164 2013. PMC Journal-in-Pro ress 

Sex differences matter in the gut: effect on mucosal 

........ im_ m_u _n _e _a_c-tiv_ a_t-io_n_ a_ n_d-in-fl _a _m_m_ a_t-io_n_. -B�io_l ____ e _r ....,4:10, 2013. PMCID: PMC3652739 

P rogress Report Publ ications List Page 1427 
Obtained by Rise for Animals. 

Uploaded to Animal Research Laboratory Overview (ARLO) on 09/19/2020



Contact PD/Pl: Lewin, Harris, A Scientific-Units-002 (170) 

eluded by Requester 

ps em- arr virus rep Ica I0n in e o ce pro I era I0n In in ame areas o co onIc mucosa o pa Ien s 
with inflammatory bowel disease. J Clin Virol 50:31-36, 2011. PMCID: PMC3052968

f=xcluded by Requester 
Enteric pathology and Salmonella-induced cell death in healthy and SIV-infected rhesus macaques. Vet 
Pathol 48:933-41, 2011. PMC Journal-in-Progress 

e e ec o ase me morp o ogy an I s c ange unng rea men on e accuracy o 
response evaluation criteria in solid tumours in assessment of liver metastases. Eur J Cancer 50:972-980, 
2014. PMC Journal-in-Progress f cluded by Requester 
SR. Memory CD4+ T lymphocytes in the gastrointestinal tract are a major source of cell-associated simian 
immunodeficiency virus in chronic nonpathogenic infection of African green monkeys. J Virol 86:11380-

na o a syn Ie ary supp emen in 
. . PMCID: PMC3414771 

1 expression in progressive rohns 

n ammatIon anergy in uman mtestIna macrop -
expression and NF-KB inactivation. J Biol Chem 285:19593-19604, 2010. PMCID: 

In captive rhesus macaques, cervicovaginal 
'---..,m=a""m"'m=a"1"'on:--;;1s"""co"'m=m"'o""n""'"u ... no,_.......,====--;.,......_..,."""'"""'="e"""p�olymicrobial microbiome. PloS One 7:e52992, 

2012. PMCID: PMC3532444 
pcluded by Requester IA limited number of simian 

immunodeficiency virus (SIV) env variants are transmitted to rhesus macaques vaginally inoculated with 
SIVmac251. J Virol 84:7083-7095. 2010. PMCID: PMC2898254 

f
.__

c_1u_de_ d_b_y_R_eq..,..u_es.,-te_ r--,---,-----,----,----,--,-------,-----,--,----,.--,---,,---.....,....,--,-,---,,-----,---,---'I Conserved
transcriptional unit organization of the cag pathogenicity island among Helicobacter pylori strains. Front 
Cell Infect Microbial 2:46 2012. PMCID: PMC3417554 

eluded by Requester Immune activation and regulation in SIV-P. fragile co-
, 013. PMCID: PMC3754117 

c=--;--;---:--:---::::------:----�-----------,viral dynamics during primary simian immunodeficiency 
virus in ec I0n: e ec o Ime- epen en virus in ec ivity. J Virol 84:4302-4310, 2010. PMC: PMC2863724 

��I
.��;.��Y �he use of nonhuman primate models of HIV infection for the evaluation of antiviral strategies. 

AIDS Res Hum Retroviruses 28:16-35, 2012. PMC Journal-in-Progress 
f.=xc1uded by Requester !Animal models of HIV transmission through breastfeeding and pediatric

HIV infection. Adv Ex Med Biol 743:89-108 2012. PMC Journal-in-Pro ress 

Compared to subcutaneous tenofovir, oral tenofovir disoproxyl fumarate administration 
.....,.,."'"",....,..,.mTl""""l'T""'7''"""'centrates the drug into gut-associated lymphoid cells in simian immunodeficiency virus-

innate antiviral gene expression, IFN-a, and cytolytic responses are 
recovery during simian immunodeficiency virus infection. J lmmunol 

c=--;--;��::-"'-'""'-:>....1.Ju:>.....""""1.JLI.LL---t::c.u..w.---'.LJ.L.LLL.L,;,.........eu....ta::..u.J.L.L<.{::SS 

Longitudinal patterns of viremia and oral shedding of rhesus 
'----r-......... --r----r---,----.-,.---, ........ ---,--....,..... r a movirus an retropentonea I romatosIs herpesviruses in age-structured captive breeding populations 

of rbes1 ,s rnacarn Ies CMacaca routatta) Como Med 61 ·60-?0 201 l PMCID· PMC3060420 

fcluded by Requester 
I A vaccine 

based on the rhesus cytomegalovirus UL 128 complex induces broadly neutralizing antibodies in rhesus 
macaques. J Virol 87:1322-1332, 2013. PMCID: PMC3554163 

f eluded by Requester 
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�
eluded by Requester I

�L _______________________________ �PPARy-
mediated increase in glucose availability sustains chronic Brucella abortus infection in alternatively 
activated macro ha es. Cell Host Microbe 14:159-170, 2013. PMCID: PMC3777723 

eluded by Requester 

Persistence of gut mucosal innate immune defenses by enteric a-defensin expression in the simian 
immunodeficiency virus model of AIDS. J lmmunol 186:1589-1597, 2011. PMCID: PMC4052980 
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SCIENTIFIC COMPONENTS: INFECTIOUS DISEASES RESEARCH UNIT 

VERTEBRATE ANIMALS 

The California National Primate Research Center (CNPRC) vivarium is a component of the UC Davis 
Association for Assessment and Accreditation of Laboratory Animal Care International (AAALAC)-accredited 
program. The most recent AAALAC review of the UC Davis Animal Care Program resulted in Full

Accreditation with no recommendations for improvements, attesting to the high quality standards at UC Davis 
and the CNPRC. At UC Davis, a single Institutional Animal Care and Use Committee (IACUC) oversees all 
animal use in research and teaching in order to ensure that the highest ethical and animal welfare standards 
are met. UC Davis animal facilities are routinely inspected by the UC Davis Attending Veterinarian,Excluded by 

eluded by nd the IACUC. RequeSter 
equester 

1. Proposed Use of Animals. The CNPRC maintains approximately 5 000 animals for investigators locally,
regionally, and nationally. The current CN PRC vivarium consists o Specific Animal f indoor animal s ace.
The outdoor animal housing area includesepecific Animal ,ield corral ���..'.:�:c orn cribs pecific Animal The 
outdoor space is used primarily to support the long-term breeding program. The rhe G""'to"n u I lony 
provides research subjects (males and females) that span the entire lifespan ranging from newborns to 
juveniles, prime reproductive age adults, to geriatric stages of life. Approximately 1,700 of the 5,000 rhesus 
monkeys at the CNPRC are housed indoors. Animal rooms are maintained within the recommended 
guidelines established by the current edition of the Guide for the Care and Use of Laboratory Animals and 
the Animal Welfare Act. The CNPRC maintains two SPF rhesus colonies totaling 1,730 animals. SPF Level 
1 rhesus monkeys are free of Cercopithecine herpesvirus-1 (Herpes B-virus), SRV, SIV, and STLV. The 
SPF Level 1 colony of ~1,500 animals range in age from newborns to mature adults. These animals are 
housed in designated field corrals, corn cribs, and indoor animal rooms. SPF Level 2 includes pure Indian 
origin rhesus that are free of seven persistent viruses including the four Level 1 viruses plus simian foamy 
virus, rhesus rhadinovirus, and rhesus cytomegalovirus. The CNPRC also supports 12 long-tailed 
macaques for long-term projects funded by other sources. All are housed indoors and according to the 
CNPRC Primate Well-Being Plan comparable to rhesus monkeys. A small colony of titi monkeys {~86) are 
socially housed generally in family groups. 

CNPRC policies provide maximum occupational health and safety including mandatory guidelines for 
safely working with nonhuman primates and their fluids, cells, and tissues. Included are the following 
requirements when entering animal areas: uniforms, scrubs, or buttoned laboratory coats; designated work 
shoes or shoe covers; a facemask; full coverage eye goggles or face shields; and gloves. All work 
conducted in the laboratories is under the required BSL2+ conditions and according to the CNPRC training 
documents and standard operating procedures (SOPs) for the colony and experimental procedures. All 
work conducted in the laboratories are under the required BSL2+ conditions and according to the CNPRC 
employee handbook, standard operating procedures (SOPs) for the colony and for defined procedures and 
in the Pl Biological Use Authorization (BUA), and related facility and laboratory training documents required 
for employment. 

2. Justification of Animal Use, Species Choice, and Numbers. The CNPRC provides the optimal
environment in which to conduct studies with monkeys because of the unique facilities and expertise of the
personnel. The use of nonhuman primates is crucial for the study of human health and disease. Nonhuman
primates provide important translational and preclinical models because of reproductive, developmental,
physiologic, and immunologic similarities. The major colony at the CNPRC consists of rhesus macaques as
the species most frequently used in biomedical research and requested by the majority of investigators.
The colony is housed under three different conditions: indoor housing, outdoor group housing in corn cribs,
and half-acre outdoor field corrals. Animal numbers selected for projects are typically determined by a
power analysis as described in individual IACUC-approved protocols.

3. Veterinary Care. The CNPRC vivarium is under the direction of the Associate Director for Primate
Services (Chief Veterinarian), Excluded by Requester eterinary support is provided by Veterinarians and
Animal Health Technicians ( edicine Services). Staff clinicians provide routine
surveillance of overall colony health and management practices as part of routine physical examinations.
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Animals in the outdoor animal colony are weighed, tuberculin tested, immunized for measles and tetanus 
as needed, serum banked as required, and examined routinely by a veterinarian twice annually. Animals 
housed outdoors are brought indoors to the hospital for treatment until resolution of the clinical problem 
and then returned to the social group as quickly as possible to maintain social stability. The hospital has an 
approximate average daily census of 100 animals (maximum 200). Animals in the indoor colony are 
weighed bi-monthly, tuberculin tested twice annually, vaccinated for measles as needed, serum banked as 
required, and examined by a Veterinarian generally before assignment to research projects and/or during 
annual evaluations. Indoor-housed animals on morning health report are assessed by a clinician and 
typically treated in their home cages as needed. Approximately 160 animals are on health report daily with 
a daily average of 45 animals requiring follow-up care. In addition to clinical care, the veterinary staff 
members also perform research and veterinary care surgeries (~300 major surgical procedures annually). 
Clinical veterinary staff members also conduct colony-based projects on new anesthetic agents, improved 
vaccines for animal health, and new surgical techniques. Surveillance for tuberculosis is essential for the 
continued health status of the CNPRC colonies. 

4. Provisions to Minimize Discomfort, Pain, and Injury. Discomfort is minimized with appropriate sedation,
analgesics, and handling techniques. All possible anesthetics and analgesics are included and
administered under the direction of a CNPRC veterinarian. Animals are sedated with ketamine
hydrochloride (5-30 mg/kg intramuscular [IM]), telazol (5-8 mg/kg IM), or ketamine with dexmedetomidine
(0.015-0.075 mg/kg IM; with reversal atipamezole at a comparable dose) routinely to minimize discomfort
during experimental procedures. For surgical procedures, animals are intubated and maintained under
isoflurane (to effect), with post-operative monitoring for 2-3 days and administration of oxymorphone (0.15
mg/kg) or buprenorphine (0.01-0.03 mg/kg) for 3 days per veterinary discretion. Animals are monitored by
the veterinary staff for alertness and activity post-anesthesia, including daily assessment for appetite,
hydration, and stool quality. Sutures and condition (e.g., appetite, hydration) are assessed daily for 7 days
post-operatively, discomfort is assessed and scored 3 days post-operatively. Antibiotics and other related
pharmacologic agents are administered under the supervision of a CNPRC veterinarian according to the
CNPRC formulary. The CNPRC maintains a full veterinary staff (Senior Veterinarians, Veterinary
Residents, Animal Health Technicians, Veterinary Pathologists, Pathology Technicians) (see all sections of
Primate Services). Veterinarians are on call 24 hours a day, seven days a week. The CNPRC maintains an
animal hospital, surgery and radiology suites, infectious and noninfectious nonhuman primate nurseries, an
infectious isolation unit, and anatomic and clinical pathology services. UC Davis complies with NIH policy
on animal welfare, the Animal Welfare Act, and all other applicable federal, state, and local laws.

5. Methods of Euthanasia. Animals are euthanized by an overdose of pentobarbital (�120 mg/kg
intravenously) consistent with the recommendations of the American Veterinary Medical Association
(AVMA) Guidelines on Euthanasia. All methods include well-established CNPRC SOPs as noted above,
which are approved by the UC Davis IACUC.
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SCIENTIFIC COMPONENTS: INFECTIOUS DISEASES RESEARCH UNIT 
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SCIENTIFIC UNITS: INFECTIOUS DISEASES RESEARCH UNIT 

LETTERS OF SUPPORT 

1. 

ort from the individuals named below are provided on the pages that follow. 
xcluded by Requester 

MD, Principal Investigator, HIV Vaccine Trials Network, Fred Hutchinson Cancer 
Research Center 

2.f:cluded by RequeSter IMD, PhD, Professor, Department of Pathology and Laboratory Medicine, 
University of California, Irvine 
eluded by 

3. equester D, Professor, Department of Medicine, Division of Hematology/Oncology, University of 
California, San Francisco 

4.fcluded by RequeSter !PhD, Professor, Department of Molecular Cell Biology, University of California,
Merced 

s. Leluded by Requester IMD, PhD, Professor of Medicine; Chief, Division of Experimental Medicine,
University of California, San Francisco
eluded by 

6. equester MD, Associate Director, Vaccine and Gene Therapy Institute, Oregon Health and 
Science University - West Campus 

and 
eluded by 

equester PhD, Senior Scientist, Vaccine and Gene Therapy Institute, Oregon Health and Science 
University - West Campus 
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April 28, 2014 

L
cluded by Requester 

Director 

HIV VACCINE 
TRIAL S N ETW O R K

California National Primate Research Center (CNPRC) 
University of California 
Davis, CA 95616 

=xcluded by Requester 
Dea1 

I am delighted to provide a letter of support for the renewal of the NIH Base 
Grant that supports the CNPRC. As you know, my personal research has been on STI 
infections in HIV-1; having made the initial observation that revalent HSV-2 increases 
the rate of HIV-1 acquisition. Hence, our work together with��Ii�:t��Y a recently
awarded R01 grant to determine how herpes simplex virus en ances 
transmission is of direct relevance and importance. Ultimately, the goal of the grant is 
to test strategies to blunt HSV associated inflammation and lower HIV transmission. 
We must use Herpes B virus negative multiparous rhesus macaques for this study of 
vaginal SIV transmission. It is possible to obtain enough of these animals for these 
studies at only two primate facilities in the world, one of which is the CNPRC. 

The relatively large size of the macaque population at the CNPRC and the 
rigorous approach to managing the colony provides investigators with unique animal 
populations that can be used to more accurately model human clinical conditions. Our 
HSV project is one example of how the large CNPRC colony supports important studies 
that may translate into important clinical advances. 

Lastly, as head of the HIV Vaccine Trials Network, I have found the group's work 
in HIV vaccine development to be invaluable. In summary, the CNPRC offers a unique, 
large and well-characterized colony of NHP that has produced important nonhuman 
primate models of human diseases. I very much look forward to utilizing the resources 
of the CNPRC in our future work. 

Sincerely yours, 

Principal Investigator, HIV Vaccine Trials Network 

Fred Hutchinson Cancer Research Center 

1100 Fairview Ave North, E3-300 • PO Box 19024 • Seattle, WA 98109 

www.hvtn.org • www.fhcrc.org 
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UNIVERSITY OF CALIFORNIA, IRVINE 

BERKELEY • DAVIS • IRVINE • LOS ANGELES • MllRCED • RIVERSIDE • SAN DIEGO • SAN FRANCISCO !
l SANTA llARBARA • SANTA CRUZ 

___________________________ ; 

Department of Pathology & Laboratory Medicine 
School of Medicine 

July 1, 2014 

eluded by Requester 

Medical Sciences r D440 
Irvine, Ca. 92697-4800 
OFFICE (949) 824-6574 
FAX (949) 824-2160 

'"T;:;r,e:;-;r:;-;1 m:;..-rn::�:;:.;:-��==;,.-,===-cr.m,;:;=..c""'2':n',arch Center

University of California, Davis 

eluded by 

Dear equester 

It is with great pleasure that I offer my support for your P51 submission for the California National 
Primate Center (CNPRC) and to emphasize the critical need for the nonhuman primate model to 
advance studies of discovery in small animals to relevant hosts that recapitulate the human condition_ 
can directly attest to the vital importance of the CNPRC because I was able to leverage the results 
generated by a pilot project awarded to me by the CNPRC in 2010 to an R56 award from NIH 
(AI093953; 04/01/11-03/31/13). The work evaluated the immunogenicity of the native form of the Major 
Outer Membrane Protein (MOMP) of Chlamydia trachomatis in a relevant primate host. This :study was 
predicated oil our prior work demonstrating the immunogenicity of MOMP in a mouse model. However, · 
since results in mice are often poor predictors of results in humans, we chose to take advantage of the 
opportunity provided by the call for Pilot Projects from the CNPRC to use the monkey model as a 

reclinical venue prior to potential! to human clinical trials_ The resuits from the CNP RC Pilot 
Excluded by ct resulted in one manu Vaccine, 29:3456 .. 64, 2011), and the R56 award was 
Excluded by ucted in rhesus macaques a a collaborator. The value added 
Requester 

�---� nducting studies in macaques was evident by ave been able to generate following 
conducting vaccine/ cha Henge studies with C. trach �<.a.LJ..:,_,�c.....c;u..c..J...U.J...I.J:i.u..u.JL..U..LJJ..:IJ..IIJ.J.1;,LIJ,JJ;;....J.U..JJ;ll.Jl.L..1£.LL.(0

studies and Ian to submit this work for ublication. 
ending Support e 1s an 
invaluable resource that broadly serves outside investigators who would not otherwise have access to 
this model. In sum, I strongly endorse the macaque and intellectual resources available at the CNPRC 
as critical for translating animal studies to better diagnostic, prevention, and treatment modalities in 

eclicine 
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UNIVERSITY OF CALIFORNIA, SAN FRANCISCO 
--·-

------------------------· .---------

B:ERKEL:EY • DAVIS • IRVltl:E • LOS AN'G:EI..ES • RIV:ERSID:E • SAtl MEGO • SAN rFtNIC�O : : SAtrno. BARBARA • SANTA CRUZ 
------------------------· ·---------

eluded by Requester 

DIVISION OF HEMATOLOGY/ONCOLOGY 

SAN FRANCISCO, CALIFORNIA 94143-1270 

April 25, 2014 

Excluded by Requester 

California National Primate Research Center (CNPRC) 
University of California 
Davis, CA 95616 

eluded by Requester 
Dear 

This letter is written in support of the renewal of the NIH Base Grant that funds the 
CNPRC. Because of my long-standing research program on HIV/AIDS, I will address primarily 
the importance of nonhuman primates for studies of pathogenesis of AIDS and for anti-HIV 
interventions. Certainly, the physiological and immunological similarities to humans make 
rhesus macaques a highly relevant species for studying this pathogen as . 
· .: · d' Th k f I · · UC D · ( eluded by Requester m1ectious 1seases. e wor o severa mvest1 ators at av1s e .. 

eluded by Requester has advanced 
macaque mode s o IV (and HIV) m ect10n for e uc1datmg mechamsms of pathogenesis, 
vaccine development, and development of anti-viral therapies (including analysis of viral 
reservoirs). Because of the relatively large size of the macaque population at the CNPRC, this 
resource offers unique oppo1tunities to conduct disease studies in a wide age range of animals. 
This fact is exemplified by previous and ongoing work on HIV infection and drug development 
in pediatric settings as well as in juvenile and adult animals. In addition, it is very important to 
recognize that this primate center has a highly trained veterinary staff and has optimized clinical 
care procedures that enable investigators to conduct comprehensive studies of acute and chronic 
infections. 

The collective scientific and veterinary expertise at CNPRC is also particularly important 
for new efforts on the theme of lifespan health research and toward the investigation of the role 
of the microbiome in health and disease. As an example of my respect for the UC Davis Center 
and the importance of work with nonhuman primate models, I convene a meeting 2-3 times a 
year as part of the Bay Area Targeted Action Group for HIV Vaccines, sponsored by the AIDS 
Research Institute at UCSF. This meeting rotates through different locations in Northern 
California and is often held at UC Davis with attendance of about 50 scientists. 
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In summary, the CNPRC offers a robust environment for a wide range of disease studies 

in nonhuman primate models. I very much look forward to witnessing future accomplishments 

in both basic and translational biomedical research at the CNPRC. 

Sincerely yours, 

eluded by Requester 
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UNIVERSITY OF CALIFORNIA 

BERKELEY • DAVIS • IRVINE • LOS ANGELES • MERCED • RIVERSIDE • SAN DIEGO • SAN FRANCISCO 

':xcluded by Requester 

Director 
California National Primate Research Center (CNPRC) 
University of California 
Davis, CA 95616 

Dea r
cluded by Requester 

May 4, 2014 

SANTA BARBARA • SANTA CRUZ 

I am delighted to provide a letter of support for the renewal of the NIH Base Grant that 
supports the California National Primate Research Center (CNPRC). I have had extremely 
productive interactions with the investigators at UC Davis Excluded by Requester nd the staff at 
the CNPRC. I am a biochemist by training and have no pnor experience o working with non
human primate models. Further, my research laboratory is at the University of California 
Merced, which is the newest UC campus, and our small animal facility has no plans to 
include primates. Since the trend at the NIH is toward translational research, I found myself
unable to move from the lab to an animal mo 

· 
my research. Therefore, I was 

extremely happy to begin a collaboration with e�
1ii:t��Y in order to have���� .......... �--, 

first time to primate models that could be use o a vance our experiments. eluded by Requester 

was extremely open and encouraging from our first meeting, actually suggesting a 
collaboration before I knew whether one might be feasible. 

Excluded by 

Working with 
RequeSter 

and the Primate Facility staff has been an excellent
experience. Everyone was very interactive, from initially working with me to set up the 
scientific basis of our proposed experiments, to determining the types of animals at the facility 
that could be used and how to do that most efficiently. The CNPRC researchers and staff 
were absolutely invaluable, as their extensive expertise of the in the studies of HIV prevention 
and pathogenesis using the SIV model of AIDS allowed us to map out our experiments. Our 
conversations were enlightening and thought provoking, and they continue to be so, in my 
continuing education regarding primate experiments. As we were preparing our recent grant 
proposal, the Davis group was extremely responsive, with multiple emails and phone 
conversations per day, allowing us to submit a strong grant proposal. This collaborative 
interaction was critical for our success in obtaining this NIH grant in the first round 
(1 R01 Al112011-01 "Silk-based formulation for microbicide delivery"). 
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Our research is centered on developing proteins as highly potent HIV entry inhibitors. 
Our group has made many protein variants and studied them both structurally and 
functionally. The most exciting use of our recent work is in the field of "HIV microbicides" 
which are intended to prevent the sexual spread of HIV. The field has been moving very 
quickly, so while a couple years ago the common wisdom was that known inhibitors 
formulated into a gel would serve this purpose, very recent clinical trials have shown that 
more advanced formulations would be required. Properties that are now deemed necessary 
for clinical trials include stability at high temperatures, and time release capability, among 
others. This has required assembling a multi-disciplinary group of investigators from multiple 
institutions to form the best team for producing and testing new inhibitors and formulations. 

Therefore, we are currently using our highly potent inhibitors in a silk film formulation, 
with the goal of determining whether this first-of-its-kind microbicide is suitable for human 
use. One of the first necessary steps is to examine the properties of the microbicide in non 
human primates, and these experiments will be carried out at UC Davis. There are very few 
animal models that are suitable for HIV studies, so it is critical for the experiments to have 
access to the UC Davis primate facility where SIV/SHIV can be used. 

I support the renewal of the CNPRC in the strongest possible terms. The CNPRC 
offers a robust environment for a wide range of disease studies in nonhuman primate models. 
From a small, young university I was able to leverage their expertise and facilities to put 
together a multidisciplinary team that is now proceeding to carry out state of the art 
experiments that were otherwise simply not available to us. I very much look forward to 
working with CNPRC researchers and staff for future accomplishments in both basic and 
translational biomedical research. 

Sincerely, 
Excluded by Requester 
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t:xcluded by Requester 

Scientific-Units-002 ( 170) 

University of California 

San Francisco 

Division of Experimental Medicine 

Department of Medicine, San Francisco General Hospital 

April 28, 2014 

!
Excluded by Requester 

Director 
California National Primal e Research Center (CNPRC) 
University of California 
Davis, CA 95616 

Dear !
Excluded by Requester 

I am very happy to provide this letter of support for the renewal of the NIH Base Grant 
For over three decades now, I've worked on various aspects 
, including the development and use of animal models of the 
I'm convinced that the best model is within nonhuman 

important to have centers such as ours. Indeed, the work of 

that supports the CNPRC. 
of the HIV/ AIDS epidemic 
disease. At this juncture, 
primates - and it is clearly 
investi1rntors at UC Davis 

Excluded by Requester 

macaque models ot ::-ilV 

includino- Excluded by Requester 
as a vance 

an m ect10n or e ucidating mechanisms of 
pathogenesis (including dy 
of various vaccine approa 
anti-viral therapies (includ 
size of the macaque popul 
this resource offers unique 
of animals as exemplified 
drug development in pedi 

sfunction of the GI tract), vaccine development (evaluation 
ches and mucosa! transmission of virus and immunity), and 
ing analysis of viral reservoirs). Given the relatively large 

ation at the CNPRC and the fact that it is a breeding facility, 
opportunities to conduct disease studies in a wide age-range 
by previous and ongoing work on AIDS pathogenesis and 

atric settings as well as juvenile and adult animals. As an 
example that highlights the importance of nonhuman primate models in general and of 

rk on aspects of immune ontogeny and on the fetal immune 
nly model system in which this can be done is in nonhuman 
nonhuman primate center in the world with the requisite 

CNPRC in particular, I wo 
response to HIV, and the o 
primates - and the only 
capabilities is yours. 

I wish you the best of luck in the submission of your grant. I very much look forward 
in both basic and translational biomedical research at the to future accomplishments 

CNPRC. 

Sincerely yours, 

Excluded by Requester 

Professor of Medicine 
Chief, Division of Experim ental Medicine 
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OREGON I
HEALTH 

&SCIENCE 
UNIVERSITY 

Vaccine and Gene 
Therapy Institute 

Research Development and 
Administration 

505 N.W. 185th Avenue 
Beaverton, OR 97006 
tel 503-418-2720 
fax 503-418-2719 

July 3, 2014 

Excluded by Requester 

Interim Director 
California National Primate Research Center, UC Davis 
One Shields Avenue 
Davis, CA 95616 

Excluded by Requester 

Dea 

We are writing to offer our unequivocal endorsement for your 
Base Grant renewal submission to NIH. In particular, we want to 
emphasize the unique capabilities, expertise, and technologies 
the CNPRC offers to investigators using the nonhuman primate 
models for lifespan health. Our research at the Vaccine and 
Gene Therapy Institute (Oregon Health & Science University) 
focuses on exploiting key aspects of cytomegalovirus natural 
history to develop a novel vaccine platform for many of the 
infectious pathogens that continue to plague humanity throughout 
the globe, including HIV and Mycobacterium tuberculosis. We 
have been using the nonhuman primate model as a preclinical 
venue to evaluate whether engineered variants of rhesus 
cytomegalovirus (RhCMV) expressing ectopic antigens can 
induce protective immune responses against pathogen challenge. 
Our work in rhesus macaques has clearly demonstrated that 
RhCMV expressing antigens of SIV induce protective T effector 
cell-based immune responses that protect 50% of vaccinated 
monkeys against repeated low dose mucosal challenge. 

A key step in advancing these studies to clinical trials is to 
evaluate RhCMV vector safety, and for this we have been using 
scientific expertise and research models available only through 
the CNPRC. In particular, we have had a Ion -standin and 
successful collaboration with Excluded by Requester

because of eluded by exte ns ..... ,v_e_w _o--,r ,--o -n........,._,,....,l"'TT"C.-n-a-,--u-ra"T"T"'�,s ...... o_r_y ___ �

and P.�
1,�i:.��Y ork on fetal growth and development. 

Col ect1ve y, we ave been able to construct modified RhCMV 
variants that (1) retain the potential for inducing protective 
immunity in juvenile and adult macaques, (2) are attenuated for 
growth in in vivo, and (3) are attenuated for pathogenesis for 

atho enesis in the acutely sensitive fetal macaque model of Ors. 
Excluded by Requester The results from the fetal macaque model 

are critically informing our approach for developing human CMV
based vaccine vectors. 
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In sum, we strongly support the efforts by the CNPRC to maintain and expand the nonhuman 
primate resources for enabling preclinical studies in a highly relevant primate host prior to 
human clinical trials. 

Sincere! 
eluded by Requester 

accine and Gene Therapy Institute 
.--.!.l.fE!OOn..tt.eaum...&...,:::iCJienc:e..1Jniversity--West Campus 

Senior Scientist, Vaccine and Gene Therapy Institute 
Oregon Health & Science University -West Campus 
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SCIENTIFIC COMPONENTS: INFECTIOUS DISEASES RESEARCH UNIT 

RESOURCE SHARING PLAN 

A detailed Resource Sharing Plan is included in the Overall component of this application 
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APPLICATION FOR FEDERAL ASSISTANCE 

SF 424 (R&R) 

5. APPLICANT INFORMATION

Legal Name*: 

Department: 

Division: 

Street1 *: 

Street2: 

City•: 

County: 

State*: 

Province: 

Country*: 

ZIP/ Postal Code*: 

Regents of the University of California 

Sponsored Programs 

Office of Research 

1850 Research Park Drive 

Suite 300 

Davis 

CA: California 

USA: UNITED ST A TES 

956186153 

Person to be contacted on matters involving this application 

Prefix: First Name*: Middle Name: 

Ms. Alyssa 

Position/Title: 

Street1 *: 

Street2: 

City*: 

County: 

State*: 

Province: 

Country*: 

ZIP/ Postal Code*: 

Contracts and Grants Analyst 

1850 Research Park Drive 

Suite 300 

Davis 

CA: California 

USA: UNITED STATES 

956186[53 

Phone Number*: 530-754-7827 Fax Number: 530-754-7879 

7. TYPE OF APPLICANT*

Other (Specify): 

0MB Number: 4040-0001 

Expiration Date: 06/30/2016 

Organizational DUNS*: 04 71200840000 

Last Name*: Suffix: 

Bunn 

Email: aabunn@ucdavis.edu 

H: Public/State Controlled Institution of Higher Education 

Small Business Organization Type 0 Women Owned 0 Socially and Economically Disadvantaged 

11. DESCRIPTIVE TITLE OF APPLICANT'S PROJECT*
Reproductive Sciences and Regenerative Medicine Research Unit

12. PROPOSED PROJECT

Start Date*

05/01/2015

Tracking Number: GRANT117037 42 

Ending Date• 

04/30/2020 

Funding Opportunity Number: PAR-14-226 . Received Date: 07/15/2014 
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0MB Number: 4040·0010 

Expiration Date: 06/3012016 

Project/Performance Site Location(s) 

Project/Performance Site Primary Location 

Organization Name: 

Duns Number: 

Street1 •: 

Street2: 

City*: 

County: 

State*: 

Province: 

Country*: 

Zip / Postal Code*: 

University of California Davis 

0471200840000 

One Shields Ave 

Davis 

CA: California 

USA: UNITED STATES 

956165270 

Project/Performance Site Congressional District*: 

File Name 

Additional Location(s) 

Tracking Number: GRANT117037 42 

0 I am submitting an application as an individual, and not on behalf of 

a company, state, local or tribal government, academia, or other type of 

organization. 

CA-003 
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RESEARCH & RELATED Other Project Information 

1. Are Human Subjects Involved?* o Yes e No 

1.a. If YES to Human Subjects 

Is the Project Exempt from Federal regulations? 0 Yes 0 No 

If YES, check appropriate exemption number: - 1 - 2 - 3 _4 - 5 - 6

If NO, is the IRB review Pending? o Yes 0 No 

IRB Approval Date: 

Human Subject Assurance Number 

2. Are Vertebrate Animals Used?* • Yes 0 No 

2.a. If YES to Vertebrate Animals 

Is the IACUC review Pending? O Yes 0 No 

IACUC Approval Date: 

Animal Welfare Assurance Number 

3. Is proprietary/privileged information included in the application?* • Yes 0 No 

4.a. Does this project have an actual or potential impact - positive or negative - on the environment?* 0 Yes 

4.b. If yes, please explain:

4.c. If this project has an actual or potential impact on the environment, has an exemption been authorized or an O Yes

environmental assessment (EA) or environmental impact statement (EIS} been performed? 

4.d. If yes, please explain:

5. Is the research performance site designated, or eligible to be designated, as a historic place?* O Yes 

5.a. If yes, please explain:

6. Does this project involve activities outside the United States or partnership with international o Yes

collaborators?*

6.a. If yes, identify countries:

6.b. Optional Explanation:

Filename 

7. Project Summary/Abstract* RSRM_Abstract.pdf 

8. Project Narrative*

9. Bibliography & References Cited RSRM_BibliographyReferencesCited.pdf

10.Facilities & Other Resources RSRM_FacilitiesOtherResources.pdf 

11.Equipment RSRM_Equipment.pdf 
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SCIENTIFIC COMPONENTS: REPRODUCTIVE SCIENCES AND REGENERATIVE MEDICINE RESEARCH UNIT 

ABSTRACT 

Core Scientists in the Reproductive Sciences and Regenerative Medicine Research Unit contribute to the 
California National Primate Research Center (CNPRC) mission through research projects supported by the NIH 
and other extramural sources (~$41.5 million) and by data-sharing through peer-reviewed publications (~110); 
by contributing expertise to the reproductive management of the CNPRC colonies; through a range of services 
to the greater research community (e.g., CNPRC Cores, consultations, NIH-supported Centers and outreach 
programs); and by mentoring and training undergraduate and graduate students, postdoctoral/clinical fellows, 
and faculty at all levels. Unit Core Scientists have an outstanding track record in the formation of 
multidisciplinary partnerships and teams as evident by grants, publications, and integration with UC Davis NIH
supported Centers including the Clinical and Translational Science Center (CTSC), West Coast Metabolomics 
Center, and Comprehensive Cancer Center; the UC Davis Stem Cell Program, Institute for Regenerative Cures, 
and Good Manufacturing Practices (GMP) Facility; the Radiochemistry Research and Training Facility; and the 
Center for Health and the Environment. Unit Core Scientists are committed to conducting translational research 
with nonhuman primates, and mentoring the next generation of investigators with expertise in primatology and 
the use of the monkey as a model for human health and disease. Unit Core Scientists will continue to bring their 
unique expertise and strong track record to collaborative multidisciplinary partnerships and teams in gamete 
biology and reproductive toxicology, regenerative medicine and gene therapy, the application of in vivo imaging 
tools and technologies for translational research, and the conduct of preclinical and investigational new drug 
(IND)-enabling studies for clinical translation. The depth and breadth of expertise of the Unit Core Scientists 
contributes substantially to the CNPRC mission, enhances the resource, and ensures that investigators 
nationwide can conduct state-of-the-art research with nonhuman primates at the highest quality level. 
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SCIENTIFIC COMPONENTS: REPRODUCTIVE SCIENCES AND REGENERATIVE MEDICINE RESEARCH UNIT 

FACILITIES AND OTHER RESOURCES 

Laboratories: 
Excluded b occupies 2,400 sq. ft. of laboratory space in the Genome and Biomedical Sciences Facility (GBSF) 
Requester 
�---� per Hall (both less than 1 mile from the Primate Center) including a biomedical instrumentation 

laboratory with multiple data acquisition stations, a dedicated dark room (250 sq. ft.) with optical bench, ambient 
light controls, plus five dedicated data acquisition stations for evaluating PET detector performance consisting 
of light-tight box, NIM modules, di�itizers, and data acquisition software. Laboratory equipment includes sealed
radioactive sources (68Ge, 22Na, 5Fe, 57Co), translation and rotation stages, scintillators (LSO, GSO, LuAP, 
BGO, Nal(TI), Csl(TI), plastic), many photodetectors (including photodiodes, APDs, PMTs), a wide array of 
pulse-processing NIM electronics, chilled dry air and liquid nitrogen-based detector cooling systems, 

,--L.LJ..>.1.JL..L>.1..>.LU.L""-U.J......,,.u........ ......... .LLL.l,LI.J..l./ saw, polishing machine, oven, furnace, and UV curing station for optical epoxies. 
ccupies laboratories at the Primate Center encompassing 500 sq. ft., and laboratory 

..__s_p_a_c_e _ in�_u_p_p_e_r �a�e-n�compassing 800 sq. ft. Additional laboratory space is associated with the Immunology 
=--:---':�'--'--'�'-"'-"'ien Detection Resources Core (see Core).
Exclu occupies laboratories at the Primate Center encompassing 968 sq. ft. and four laboratories at the Requester or Health and the Environment that are dedicated to endocrine methods including radioimmunoassays, �---� 

=-..,........,--,--,��e
,,,...

n
_
z
_._,

me immunoassays, and tissue culture. 
Excluded by occupies ~1,500 sq. ft. at the Primate Center with laboratories that are fully equipped for cell and Requester u ure; processing blood, marrow, and tissues; quantitative PCR; ELISAs and other related assays; �---� 

immunohistochemistry; in situ hybridization; and all essential methodologies under appropriate biosafety 
conditions (BSL2+). Four laboratories are dedicated for work with stem and progenitor cells (e.g., renal and 
endothelial progenitors, mesenchymal and hematopoietic stem and progenitor cells, human embryonic stem 
cells, induced pluripotent stem cells), and a separate laboratory is dedicated for the use of viruses and viral 
vectors (lentiviral and AAV vectors) and the radiolabeling of stem/progenitor cells for in vivo imaging. One 
laboratory is dedicated for the processing of specimens and two for isolation of DNA and RNA and related 
procedures. Imaging suites in the animal quarters for ultrasound and optical imaging also include areas for 

,::::--'':"'-':"'"':'-7-'�· ......... ......,.... ......... r-d procedures, including related equipment. 
occupies 968 sq. ft. laboratory space which is fully equipped for cell culture studies and 

..__c_ r_y _o _p -re_s_e-rv- a-.-10_n_.of gametes. 

Clinical: Clinical care and related procedures at he CNPRC are conducted in the hospital area containing pre
and post-surgery suites, outpatient, hospital and isolation wards, surgery, and pathology suites. The Clinical 
Pathology Laboratory includes services for hematology, clinical chemistry, bacteriology, parasitology, and 
serology (see Primate Services).

Animal: The vivarium, which is part of the UC Davis AAALAC-accredited program, includes indoor animal 
space including animal rooms, hospitals, surgery suites, nurseries, radioactive monitoring housing areas, and 
infectious animal housing. The outdoor animal housing area includes half-acre field corrals and corn-cribs as 
described in other sections of the application. Primate Services is centralized and provides animal care, colony 
management, research support, training, occupational safety, and a staff of expert animal handlers. The Clinical 
Pathology Laboratory in Anatomic and Clinical Pathology Services provides diagnostic support services as 
noted. The veterinary staff includes on-site veterinarians for clinical care (24/7), veterinary pathologists, and 
animal health technicians, all described in other sections of the application. See Primate Services sections for 
more details. 

Computer: Colony demographics, breeding management, and health and pathology are all computerized, and 
Information Technology Services provides desktop support and other related services. Biostatistics services 
and Biomedical Informatics support are also provided on campus and through the UC Davis CTSC. Multiple 
Macintosh and PC computer systems and appropriate software for word processing, graphics, spreadsheets, 
and statistical analyses are all available. 

Excluded by Requester 

I Office: all occupy an individual office at the CNPRC. Dr. 
�eluded by has an office at the GBSF, and Dr. Lasley has an office at the Center for Health and the Environment. 
,.,.equester 
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Other: The CNPRC provides the optimal environment for studies with nonhuman primates based on the 
facilities and support services available. All laboratories are regularly inspected by UC Davis, Yolo County, and 
California agencies to assure compliance with regulations regarding the use of biohazardous agents and 
infectious, chemical, and radioactive waste. 
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SCIENTIFIC COMPONENTS: REPRODUCTIVE SCIENCES AND REGENERATIVE MEDICINE RESEARCH UNIT 

EQUIPMENT 

e�Iii:1��Y NIM bins and electronics (including high voltage supplies, preamplifiers, shaping amplifiers, 
constant fraction discriminators, logic units, delays, gate and delay generators), pulse generators, data 
acquisition stations with light tight boxes, translation stages and automated data acquisition, fast digital 
oscilloscopes, photodetectors (PMTs, MCPMTs, PSPMTs, APDs, PS-APDs, SiPMs), oven, diamond saw, 

olishin table and radioactive sources. The CMGI, a campus facility for in vivo and bios ecimen imaging 
��"'?':---+,-----.�has a cyclotron and a radiochemistry laboratory, led b 'r---"""TT----.-r-' nd managed 

This laboratory contains an RDS 111 (Siemens Molecular maging, noxvI e, TN) 11 MeV 
1---n-���..iical cyclotron, primarily for the production of 18F and 11C to support PET imaging studies 

'--�-�....., see ultimodal Imaging Core). A MicroXCT-200 scanner (Xradia, Santa Rosa, CA) for high resolution 
specimen CT with a resolution of 1-20 µm, a fluorescence cryomicrotome (Barlow Scientific, Olympia, WA) that 
supports high resolution imaging of fluorescence in large tissue samples/whole organs, and a phosphor storage 
autoradiography system (Amersham Storm 860). Biomedical Engineering Machine Shop: Equipped with 2 
upright mills (Bridgeport Series 1) with 2 axis CNC capability, a lathe (12"x36", with direct read out), a band 
saw, a drill press, and a grinder/belt sander to fabricate components for mounting detectors and sources, and 
construct phantoms. Rapid prototyping facility: 3D printers (Objet Eden). 

pcluded by Requester I 
._L _____ �

-
�,......,Temperature controlled CO2 incubators (4), :5-20°C (2) and :5-80°C (2) freezers, liquid 

nitrogen tanks for cellular cryopreservation (1), Zeiss inverted microscopes (2), biosafety cabinets (4), 
temperature-controlled table top centrifuges (2), microfuges (2), heatblocks, gel and immunoblot apparatus, 
Perkin-Elmer GeneAmp 9600/9700 thermal cyclers (1 ), Omni Bead Mill homogenizer used in preparation of 
tissue samples for microbiome work. 
eluded by 

equester Beta scintillation counter, gamma counter, HPLC, robotic pipetting station (2), shaker, pH meters, 
scales, balances, refrigerator, freezers (2), fume hoods (3), microtiterplate readers, plate washers, table top 
centrifuges, absorbance monitors (2), gel electrophoresis equipment, Savant speed vac, robot liquid handler, 
spin plates, Centaur Assay Platform (see Endocrine Core), and other miscellaneous laboratory equipment. 
eluded by 

equester Available equipment includes Hereus incubators (14), s-20°C (10) and s-80°C (10) freezers, liquid 
nitrogen tan s for cellular cryopreservation (12), Zeiss and Leica microscopes (brightfield, darkfield, inverted) 
(5), WILD stereomicroscopes with fiberoptic illuminators for microdissection, biosafety cabinets (8), PCR 
enclosures (5), table top centrifuges (4), microfuges (4), QIAcube automated sample preparation system (1 }, an 
ultracentrifuge, spectrophotometers (2), ELISA plate readers (2), rotating waterbaths (4), heatblocks, gel and 
immunoblot apparatus, Perkin-Elmer GeneAmp 9600/9700 thermal cyclers (4), temperature controlled 
centrifuges (3), and controlled rate programmable CryoMed cryopreservation units (2). Equipment dedicated for 
research using NIH-approved human embryonic stem cells and induced pluripotent stem cells is provided in the 
Translational Human Embryonic Stem Cell Shared Research Facility (TSRF) in close proximity to the Primate 
Center (FAGS Ariail for flow cytometry and cell sorting, QIAcube, Leica cryostat, microtome, Zeiss Axio lmager 
microscope with fluorescence, Eppendorf Realplex2 Mastercycler). Imaging equipment includes a Phillips 
HDl®5000 SonoCT Ultrasound Imaging System, Xenogen IVIS®200 imaging system, and GE Discovery® 61 O 
PET/CT (see Multimodal Imaging Core). 

!=xcluded by Requester I �! _______ �Temperature controlled CO2 incubators (5), pH meter, refrigerator and freezer, Nikon 
dissection microscopes (2), Olympus CK2 inverted microscope with Hoffman optics, laminar flow hood, fume 
hood, centrifuge, microcentrifuge, Mettler AE240 balance, CryoMed programmable liquid N2 freezer, liquid N2 
sample storage tank, Beckman 640 Spectrophotometer, Olympus BH-Series phase contrast/fluorescent 
microscope with a model WV 3300 color Panasonic video camera, and electronic field timer, a Panasonic 
model NV-8200 1/2 inch video cassette recorder and a TV monitor, Nikon TE300 Inverted microscope with 
hoffman optics, fluorescence, environmental chamber and camera and Oosight imaging system; PM1000 cell 
microinjector, Narishige MN-188NE micromanipulators, microforge, pipette puller and BTX 2001 Electrofusion 
apparatus. 

Equipment Page 1451 
Obtained by Rise for Animals. 

Uploaded to Animal Research Laboratory Overview (ARLO) on 09/19/2020



Contact PD/Pl: Lewin, Harris, A Scientific-Units-003 (916) 
0MB Number: 4040·0001 

Expiration Date: 06/3012016 

RESEARCH & RELATED Senior/Key Person Profile (Expanded) 

I 
Excluded by Requester 

I 
Excluded by Requester 

Tracking Number: GRANT117037 42 

PROFILE - Project Director/Principal Investigator 

PROFILE - Senior/Key Person I 
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Contact PD/Pl: Lewin, Harris, A Scientific-Units-003 (916) 

I 
Excluded by Requester 

I 
excluded by Requester 

Tracking Number: GRANT117037 42 

PROFILE - Senior/Key Person 

PROFILE - Senior/Key Person 
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Contact PD/Pl: Lewin, Harris, A Scientific-Units-003 (916) 

excluded by Requester 

Tracking Number: GRANT117037 42 

ncncn c .... I 
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Contact PD/Pl: Lewin, Harris, A Scientific-Units-003 (916) 0MB Number: 4040-0001 

Expiration Date: 06/30/20t 6 

RESEARCH & RELATED BUDGET - SECTION A & B, BUDGET PERIOD 1 

ORGANIZATIONAL DUNS*: 0471200840000

Budget Type*: • Project O Subaward/Consortium 

Enter name of Organization: Regents of the University of California 

A. Senior/Key Person

Prefix First Name• Middle 

Name 

1. Excluded by Requester 

2. 

3. 

4. 

5. 

Start Date*: 05-01-2015

Last Name* Suffix Project Role* 

Scientific Unit 
Leader/Core 
Scientist 

Core Scientist 

Core Scientist .......... ,,,, .. , ................. ,, .. 
Core Scientist 

Core Scientist 
�-----------------�················"··············· 

Total Funds Requested for all Senior Key Persons in the attached file 

Additional Senior Key Persons: File Name: 

End Date*: 04-30-2016 Budget Period: 1 

Base Calendar Academic Summer Requested Fringe Funds Requested($)* 

Salarv ($) Months Months Months Salary ($)* Benefits ($)* 
Institutional Base EFFORT 
Salary 

0.0 0.0 36,300.00 7,913.00 44,213.00 

0.0 0.0 18,150.00 7,239.00 25,389.00 
..................... , .. , ......................... ............ .............. . . . ......... ,, ...................................................... . 

0.0 0.0 7,605.00 2,544.00 10,149.00 
. ......... ,, .. , .. ,, .. , .. ,, .. , .. ,, .. , .. ,, ........... ........... ... ,,, ........ ,,, ........ ,,, ........ ....... ,,, ....... ........................... .. . 

0.0 0.0 15,845.00 491.00 16,336.00 
.......... ,, ............ ,, .................................... .......................... ,, ...................................................... . 

0.0 0.0 18,150.00 6,071.00 24,221.00 
:1 

:

1 

Total Senior/Key Person 120,308.00 

B. Other Personnel

Number of Project Role*

Personnel*

Calendar Months Academic Months Summer Months Requested Salary ($)* Fringe Benefits• Funds Requested ($)* 

Post Doctoral Associates 
....................................................................................................... ......................... ............. ...................................... ...................................... .................................................. .............................................. .................................................. 

Graduate Students 

Undergraduate Students ....................................................................................................... ........ EFFORT 
1 Secretarial/Clerical 

4 Total Number Other Personnel 

RESEARCH & RELATED Budget {A-B} (Funds Requested) 

Tracking Number: GRANT117037 42 

27,855.00 14,735.00 42,590.00 
'' ........... ' , .................... ' .......................................... ......•........................................... ............ , .................................................................................. . 

40,854.00 21,612.00 62,466.00 

29,841.00 9,982.00 

Total Other Personnel 

Total Salary, Wages and Fringe Benefits (A+B) 
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Contact PD/Pl: Lewin, Harris, A Scientific-Units-003 (916) 

RESEARCH & RELATED BUDGET - SECTION C, D, & E, BUDGET PERIOD 1 

ORGANIZATIONAL DUNS*: 0471200840000 

Budget Type*: • Project O Subaward/Consortium 

Enter name of Organization: Regents of the University of California 

Start Date*: 05-01-2015 End Date*: 04-30-2016 Budget Period: 1 

C. Equipment Description

List items and dollar amount for each item exceeding $5,000 

Equipment Item Funds Requested($)* 

Total funds requested for all equipment listed in the attached file 0.00 

Additional Equipment: 

D. Travel

File Name: 

Total Equipment 0.00 

1. Domestic Travel Costs ( Incl. Canada, Mexico, and U.S. Possessions)

Funds Requested ($)* 

9,000.00 

0.00 2. Foreign Travel Costs

E. Participant/Trainee Support Costs

1. Tuition/Fees/Health Insurance

2. Stipends

3. Travel

4. Subsistence

5. Other:

O Number of Participants/Trainees 

RESEARCH & RELATED Budget {C-E} (Funds Requested) 

Tracking Number: GRANT11703742 

Total Travel Cost 

Total Participant Trainee Support Costs 
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9,000.00 

Funds Requested ($)* 

0.00 

0.00 

0.00 

0.00 

0.00 
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Contact PD/Pl: Lewin, Harris, A Scientific-Units-003 (916) 

RESEARCH & RELATED BUDGET- SECTIONS F-K, BUDGET PERIOD 1 

ORGANIZATIONAL DUNS*: 0471200840000 

Budget Type*: • Project O Subaward/Consortium 

Enter name of Organization: Regents of the University of California 

Start Date*: 05-01-2015 End Date*: 04-30-2016 Budget Period: 1 

F. Other Direct Costs Funds Requested($)* 

1. Materials and Supplies 3,000.00 

2. Publication Costs 6,000.00 

3. Consultant Services 0.00 

4. ADP/Computer Services 0.00 

5. Subawards/Consortium/Contractual Costs 0.00 

6. Equipment or Facility Rental/User Fees 0.00 

7. Alterations and Renovations 0.00 

Total Other Direct Costs 9,000.00 

G. Direct Costs Funds Requested ($)* 

H. Indirect Costs

Indirect Cost Type 

1. MTDC Primate Center Rate

Cognizant Federal Agency 

(Agency Name, POC Name, and POC Phone Number) 

I. Total Direct and Indirect Costs

Total Direct Costs (A thru F) 283,187.00 

Indirect Cost Rate (%) Indirect Cost Base ($) Funds Requested ($)* 

22. 7 283,187.00 64,283.00 
----------< 

Total Indirect Costs 64,283.00 

DHHS, ERNEST WILLARD, (415) 437-7820 

Total Direct and Indirect Institutional Costs (G + H) 

Funds Requested ($)* 

347,470.00 

Funds Requested ($)"I 

0.00 

K. Budget Justification* File Name: RSRM_BudgetJustification.pdf 

(Only attach one file.) 

RESEARCH & RELATED Budget {F-K} (Funds Requested) 

Tracking Number: GRANT11703742 
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Contact PD/Pl: Lewin, Harris, A Scientific-Units-003 (916) 0MB Number: 4040-0001 

Expiration Date: 06/30/20t 6 

RESEARCH & RELATED BUDGET - SECTION A & B, BUDGET PERIOD 2 

ORGANIZATIONAL DUNS*: 0471200840000 
Budget Type*: • Project O Subaward/Consortium 
Enter name of Organization: Regents of the University of California 

Start Date*: 05-01-2016 End Date*: 04-30-2017 Budget Period: 2 

A. Senior/Key Person

Prefix First Name• Middle 

Name 

1.
txcluded by Requester

2. 

3. 

4. 

5. 

Last Name* Suffix Project Role* Base Calendar Academic Summer Requested Fringe Funds Requested($)* 

Salary ($) Months Months Months Salary ($)* Benefits ($)* 
Scientific Unit Institutional Base EFFORT 0.0 0.0 36,300.00 8,289.00 44,589.00 
Leader/Core Salary
Scientist 
Core Scientist 
Core Scientist 

.......... , , , ,  .. , ................. , ,  .. 

Core Scientist 
Core Scientist 

0.0 0.0 18,150.00 7,659.00 25,809.00 
. .................... , .. , ......................... ............ .............. . . . ......... ,, ...................................................... . 

0.0 0.0 7,681.00 2,705.00 10,386.00 
. ......... ,, .. , .. ,, .. , .. , ,  .. , .. ,, .. , .. ,, ...................... . . . ,, , ........ , , ,  ...... . . ,,, ........ ....... , , ,  ....... ........................... .. . 

0.0 0.0 16,003.00 496.00 16,499.00 
. ......... ,, ............ ,, .................................... .......................... ,, ...................................................... . 

0.0 0.0 18,150.00 6,392.00 24,542.00 

Total Funds Requested for all Senior Key Persons in the attached file 

Additional Senior Key Persons: File Name: Total Senior/Key Person 121,825.00 

B. Other Personnel

Number of Project Role*

Personnel*

Calendar Months Academic Months Summer Months Requested Salary ($)* Fringe Benefits• Funds Requested ($)* 

Post Doctoral Associates 
....................................................................................................... ......................... ............. ...................................... ...................................... .................................................. .............................................. .................................................. 

Graduate Students 
Undergraduate Students �-----�······································································································· ···········•

·
1-FFORT ································· ······································ ·················································· ·············································· ·················································· 

1 Secretarial/Clerical � 28,134.00 15,563.00 43,697.00 

:::::::::::::r:::::
·
::::::�it:��fl�:��?:�.JExcluded by Requester 1 .. :

· 

4 Total Number Other Personnel 

RESEARCH & RELATED Budget {A-B} (Funds Requested) 

Tracking Number: GRANT117037 42 

...... ' , .................... ' . . . . ...................................... . . . . ..•........... . . . .............. . . . ............ . ........... , . . . .................. . . . ......... ................................................. . 

41,263.00 22,825.00 64,088.00................................. ...................................... .............. ................................... .............................................. ...... . ................................. .
29,957.00 10,550.00 40,507.00 

Total Other Personnel 148,292.00 

Total Salary, Wages and Fringe Benefits (A+B) 270,117.00 
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Contact PD/Pl: Lewin, Harris, A Scientific-Units-003 (916) 

RESEARCH & RELATED BUDGET - SECTION C, D, & E, BUDGET PERIOD 2 

ORGANIZATIONAL DUNS*: 0471200840000 

Budget Type*: • Project O Subaward/Consortium 

Enter name of Organization: Regents of the University of California 

Start Date*: 05-01-2016 End Date*: 04-30-2017 Budget Period: 2 

C. Equipment Description

List items and dollar amount for each item exceeding $5,000 

Equipment Item Funds Requested($)* 

Total funds requested for all equipment listed in the attached file 0.00 

Additional Equipment: 

D. Travel

File Name: 

Total Equipment 0.00 

1. Domestic Travel Costs ( Incl. Canada, Mexico, and U.S. Possessions)

Funds Requested ($)* 

9,270.00 

0.00 2. Foreign Travel Costs

E. Participant/Trainee Support Costs

1. Tuition/Fees/Health Insurance

2. Stipends

3. Travel

4. Subsistence

5. Other:

O Number of Participants/Trainees 

RESEARCH & RELATED Budget {C-E} (Funds Requested) 

Tracking Number: GRANT11703742 

Total Travel Cost 

Total Participant Trainee Support Costs 
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9,270.00 

Funds Requested ($)* 

0.00 

0.00 

0.00 

0.00 

0.00 
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Contact PD/Pl: Lewin, Harris, A Scientific-Units-003 (916) 

RESEARCH & RELATED BUDGET- SECTIONS F-K, BUDGET PERIOD 2 

ORGANIZATIONAL DUNS*: 0471200840000 

Budget Type*: • Project O Subaward/Consortium 

Enter name of Organization: Regents of the University of California 

Start Date*: 05-01-2016 End Date*: 04-30-2017 Budget Period: 2 

F. Other Direct Costs Funds Requested($)* 

1. Materials and Supplies 3,090.00 

2. Publication Costs 6,180.00 

3. Consultant Services 0.00 

4. ADP/Computer Services 0.00 

5. Subawards/Consortium/Contractual Costs 0.00 

6. Equipment or Facility Rental/User Fees 0.00 

7. Alterations and Renovations 0.00 

Total Other Direct Costs 9,270.00 

G. Direct Costs Funds Requested ($)* 

H. Indirect Costs

Indirect Cost Type 

1. MTDC Primate Center Rate

Cognizant Federal Agency 

(Agency Name, POC Name, and POC Phone Number) 

I. Total Direct and Indirect Costs

Total Direct Costs (A thru F) 288,657.00 

Indirect Cost Rate (%) Indirect Cost Base ($) Funds Requested ($)* 

22. 7 288,657.00 65,525.00 
----------< 

Total Indirect Costs 65,525.00 

DHHS, ERNEST WILLARD, (415) 437-7820 

Total Direct and Indirect Institutional Costs (G + H) 

Funds Requested ($)* 

354,182.00 

Funds Requested ($)"I 

0.00 

K. Budget Justification* File Name: RSRM_BudgetJustification.pdf 

(Only attach one file.) 

RESEARCH & RELATED Budget {F-K} (Funds Requested) 

Tracking Number: GRANT11703742 
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Contact PD/Pl: Lewin, Harris, A Scientific-Units-003 (916) 0MB Number: 4040-0001 

Expiration Date: 06/30/20t 6 

RESEARCH & RELATED BUDGET - SECTION A & B, BUDGET PERIOD 3 

ORGANIZATIONAL DUNS*: 0471200840000 

Budget Type*: • Project O Subaward/Consortium 

Enter name of Organization: Regents of the University of California 

A. Senior/Key Person

Prefix First Name• Middle 

Name 

1. Excluded by R equ ester

2. 

3. 

4. 

5. 

Start Date*: 05-01-2017 

Last Name* Suffix Project Role* 

Scientific Unit 
Leader/Core 
Scientist 

Core Scientist 

Core Scientist 
...... , , , ,  . . . ................. , , ,  

Core Scientist 

Core Scientist.__ __________________ _, ................................ . 
Total Funds Requested for all Senior Key Persons in the attached file 

Additional Senior Key Persons: File Name: 

End Date*: 04-30-2018 Budget Period: 3 

Base Calendar Academic Summer Requested Fringe Funds Requested($)* 

a ary on s S I ($) M th Months Months Salary ($)* Benefits ($)* 
Institution al Base FFOR T 
Salary 0.0 0.0 36,300.00 8,561.00 44,861.00 

0.0 0.0 18,150.00 7,929.00 26,079.00 
. .................. , .. , ......................... ............ .............. . . . ......... ,, ...................................................... . 

0.0 0.0 8,018.00 2,920.00 10,938.00 
.., .. , .. ,, .. , .. ,, .. , .. , ,  .. , .. ,, .. , .. ,, ........ . . . ........... . . . ,,, ........ , , ,  ..... . . . ,,, ............... , , ,  .................................... . 

0.0 0.0 16,760.00 534.00 17,294.00 
. ....... ,, ............ ,, .................................... .......................... ,, ...................................................... . 

0.0 0.0 18,150.00 6,610.00 24,760.00 

Total Senior/Key Person 123,932.00 

B. Other Personnel

Number of Project Role*

Personnel*

Calendar Months Academic Months Summer Months Requested Salary ($)* Fringe Benefits• Funds Requested ($)* 

Post Doctoral Associates 
..................................................................................................... .. ...................................... ...................................... ...................................... .................................................. .............................................. .................................................. 

Graduate Students 

Undergraduate Students ······································································································· ·············EFFORT
1 Secretarial/Clerical 

:::::::::::::i::::::::::::::t��h�ic.�i::�:�r:P?:�:l
;-

�-c- lu-d-ed-by_R_ e_q_ue-s-te - r-,[:
2 Core Scientists 

4 Total Number Other Personnel 

RESEARCH & RELATED Budge t {A-B} (Funds Reque sted) 

Trackin g Number: GRANT117037 42 

29,521.00 16,861.00 46,382.00 
........... ' , .................... ' . . . . ...................... . ............... . . . . ..•........... . . . .............. . . . ............ . ........... , . . . .................... .......... ................................................. . 

43,292.00 24,727.00 68,019.00 ...................................... ...................................... .............. ................................... .............................................. ...... . ................................. . 
30,744.00 11,196.00 41,940.00 

Total Other Personnel 156,341.00 

Total Salary, Wages and Fringe Benefits (A+B) 280,273.00 
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Contact PD/Pl: Lewin, Harris, A Scientific-Units-003 (916) 

RESEARCH & RELATED BUDGET - SECTION C, D, & E, BUDGET PERIOD 3 

ORGANIZATIONAL DUNS*: 0471200840000 

Budget Type*: • Project O Subaward/Consortium 

Enter name of Organization: Regents of the University of California 

Start Date*: 05-01-2017 End Date*: 04-30-2018 Budget Period: 3 

C. Equipment Description

List items and dollar amount for each item exceeding $5,000 

Equipment Item Funds Requested($)* 

Total funds requested for all equipment listed in the attached file 0.00 

Additional Equipment: 

D. Travel

File Name: 

Total Equipment 0.00 

1. Domestic Travel Costs ( Incl. Canada, Mexico, and U.S. Possessions)

Funds Requested ($)* 

9,548.00 

0.00 2. Foreign Travel Costs

E. Participant/Trainee Support Costs

1. Tuition/Fees/Health Insurance

2. Stipends

3. Travel

4. Subsistence

5. Other:

O Number of Participants/Trainees 

RESEARCH & RELATED Budget {C-E} (Funds Requested) 

Tracking Number: GRANT11703742 

Total Travel Cost 

Total Participant Trainee Support Costs 

Page 1462 

9,548.00 

Funds Requested ($)* 

0.00 

0.00 

0.00 

0.00 

0.00 
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Contact PD/Pl: Lewin, Harris, A Scientific-Units-003 (916) 

RESEARCH & RELATED BUDGET- SECTIONS F-K, BUDGET PERIOD 3 

ORGANIZATIONAL DUNS*: 0471200840000 

Budget Type*: • Project O Subaward/Consortium 

Enter name of Organization: Regents of the University of California 

Start Date*: 05-01-2017 End Date*: 04-30-2018 Budget Period: 3 

F. Other Direct Costs Funds Requested($)* 

1. Materials and Supplies 3,183.00 

2. Publication Costs 6,365.00 

3. Consultant Services 0.00 

4. ADP/Computer Services 0.00 

5. Subawards/Consortium/Contractual Costs 0.00 

6. Equipment or Facility Rental/User Fees 0.00 

7. Alterations and Renovations 0.00 

Total Other Direct Costs 9,548.00 

G. Direct Costs Funds Requested ($)* 

H. Indirect Costs

Indirect Cost Type 

1. MTDC Primate Center Rate

Cognizant Federal Agency 

(Agency Name, POC Name, and POC Phone Number) 

I. Total Direct and Indirect Costs

Total Direct Costs (A thru F) 299,369.00 

Indirect Cost Rate (%) Indirect Cost Base ($) Funds Requested ($)* 

22. 7 299,369.00 67,956.00 
----------< 

Total Indirect Costs 67,956.00 

DHHS, ERNEST WILLARD, (415) 437-7820 

Total Direct and Indirect Institutional Costs (G + H) 

Funds Requested ($)* 

367,325.00 

Funds Requested ($)"I 

0.00 

K. Budget Justification* File Name: RSRM_BudgetJustification.pdf 

(Only attach one file.) 

RESEARCH & RELATED Budget {F-K} (Funds Requested) 

Tracking Number: GRANT11703742 
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Contac t PD/Pl: Lewin, Harris, A Scientific-Units-003 (916) 0MB Number: 4040-0001 

Expiration Date: 06/30/20t 6 

RESEARCH & RELATED BUDGET - SECTION A & B, BUDGET PERIOD 4 

ORGANIZATIONAL DUNS*: 0471200840000 
Budget Type*: • Project O Subaward/Consortium
Enter name of Organization: Regents of the University of California 

Start Date*: 05-01-2018 End Date*: 04-30-2019 Budget Period: 4 

A. Senior/Key Person

Prefix First Name• Middle Last Name* Suffix Project Role* Base Calendar Academic Summer Requested Fringe Funds Requested($)* 

1. Excluded by Requester 

2. 

3. 

4. 

5. 

Name Salary ($) Months Months Months Salary ($)* Benefits ($)* 

Scientific Unit nstitutional Base EFFORT 0.0 0.0 36,300.00 8,815.00 45,115.00 
Leader/Core Salary 
Scientist 
Core Scientist 
Core Scientist 

............ , , , ,  .. , ................. , ,  .. 

Core Scientist 
Core Scientist 

0.0 0.0 18,150.00 8,164.00 26,314.00 
. ................................................ ............ .............. . . . ................................................................. . 

0.0 0.0 8,310.00 3,118.00 11,428.00 
. ........ ,, .. , .. ,, .. , .. , ,  .. , .. ,, .. , .. ,, .......... . ........... . . . ,,,  ........ , , ,  ...... . . ,,, ........ ....... , , ,  ....... ........................... .. . 

0.0 0.0 17,314.00 568.00 17,882.00 
. ............................................................ .......................... ,, ...................................................... . 

0.0 0.0 18,150.00 6,809.00 24,959.00 
................. . . ................ 

'----------------------' 

Total Funds Requested for all Senior Key Persons in the attached file 

Additional Senior Key Persons: 

B. Other Personnel

Number of Project Role*

Personnel*

Post Doctoral Associates 

File Name: Total Senior/Key Person 125,698.00 

Calendar Months Academic Months Summer Months Requested Salary ($)* Fringe Benefits• Funds Requested ($)* 

....................................................................................................... ......................... ............. ...................................... ...................................... .................................................. .............................................. .................................................. 

Graduate Students 
Undergraduate Students ·············1··············s�·���ti�1i11ci�·�1��i···································· ............ iF.Foifr·········· ............................................................................ ······························30:438:60 ··························1·1:903:60 .............................. 48:34·1·:60 

::::::::::::)::::::::::::::t��h�ic.�i::�:�r:P?:�
:
lExcluded by Requester 1:: ::::: :::::::::::::::::::::::::::::::::::::: :::::::::::::::::::::::::::::::::::::: ::::::::::::::·:::::::::::::::�i.:��#.§6- ::::::::::::::::::::::::::�:6.:#.�j§o. ::::::·········:::::::::::::::t9.:�9.�§o.

2 Core Scientists 31,300.00 11,742.00 43,042.00 

4 Total Number Other Personnel Total Other Personnel 162,282.00 

Total Salary, Wages and Fringe Benefits (A+B) 287,980.00 

RESEARCH & RELATED Budget {A-B} (Funds Requested) 
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Contact PD/Pl: Lewin, Harris, A Scientific-Units-003 (916) 

RESEARCH & RELATED BUDGET - SECTION C, D, & E, BUDGET PERIOD 4 

ORGANIZATIONAL DUNS*: 0471200840000 

Budget Type*: • Project O Subaward/Consortium 

Enter name of Organization: Regents of the University of California 

Start Date*: 05-01-2018 End Date*: 04-30-2019 Budget Period: 4 

C. Equipment Description

List items and dollar amount for each item exceeding $5,000 

Equipment Item Funds Requested($)* 

Total funds requested for all equipment listed in the attached file 0.00 

Additional Equipment: 

D. Travel

File Name: 

Total Equipment 0.00 

1. Domestic Travel Costs ( Incl. Canada, Mexico, and U.S. Possessions)

Funds Requested ($)* 

9,834.00 

0.00 2. Foreign Travel Costs

E. Participant/Trainee Support Costs

1. Tuition/Fees/Health Insurance

2. Stipends

3. Travel

4. Subsistence

5. Other:

O Number of Participants/Trainees 

RESEARCH & RELATED Budget {C-E} (Funds Requested) 

Tracking Number: GRANT11703742 

Total Travel Cost 

Total Participant Trainee Support Costs 
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9,834.00 

Funds Requested ($)* 

0.00 

0.00 

0.00 

0.00 

0.00 
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Contact PD/Pl: Lewin, Harris, A Scientific-Units-003 (916) 

RESEARCH & RELATED BUDGET- SECTIONS F-K, BUDGET PERIOD 4 

ORGANIZATIONAL DUNS*: 0471200840000 

Budget Type*: • Project O Subaward/Consortium 

Enter name of Organization: Regents of the University of California 

Start Date*: 05-01-2018 End Date*: 04-30-2019 Budget Period: 4 

F. Other Direct Costs Funds Requested($)* 

1. Materials and Supplies 3,278.00 

2. Publication Costs 6,556.00 

3. Consultant Services 0.00 

4. ADP/Computer Services 0.00 

5. Subawards/Consortium/Contractual Costs 0.00 

6. Equipment or Facility Rental/User Fees 0.00 

7. Alterations and Renovations 0.00 

Total Other Direct Costs 9,834.00 

G. Direct Costs Funds Requested ($)* 

H. Indirect Costs

Indirect Cost Type 

1. MTDC Primate Center Rate

Cognizant Federal Agency 

(Agency Name, POC Name, and POC Phone Number) 

I. Total Direct and Indirect Costs

Total Direct Costs (A thru F) 307,648.00 

Indirect Cost Rate (%) Indirect Cost Base ($) Funds Requested ($)* 

22. 7 307,648.00 69,836.00 
----------< 

Total Indirect Costs 69,836.00 

DHHS, ERNEST WILLARD, (415) 437-7820 

Total Direct and Indirect Institutional Costs (G + H) 

Funds Requested ($)* 

377,484.00 

Funds Requested ($)"I 

0.00 

K. Budget Justification* File Name: RSRM_BudgetJustification.pdf 

(Only attach one file.) 

RESEARCH & RELATED Budget {F-K} (Funds Requested) 

Tracking Number: GRANT11703742 
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Contac t PD/Pl: Lewin, Harris, A Scientific-Units-003 (916) 0MB Number: 4040-0001 

Expiration Date: 06/30/20t 6 

RESEARCH & RELATED BUDGET - SECTION A & B, BUDGET PERIOD 5 

ORGANIZATIONAL DUNS*: 0471200840000 
Budget Type*: • Project O Subaward/Consortium 

Enter name of Organization: Regents of the University of California 

A. Senior/Key Person

Prefix First Name• Middle 

.. , ___ 

1. 
Excluded by Requester 

2. 

3. 

4. 

5. 

Start Date*: 05-01-2019

Last Name* Suffix Project Role* 

Scientific Unit 
Leader/Core 
Scientist 

Core Scientist 

Core Scientist 
...... , , , ,  .. , .

....
....

.......
. , ,  .... . 

Core Scientist 

Core Scientist
.__ __________________ __, ............................. . 

Total Funds Requested for all Senior Key Persons in the attached file 

Additional Senior Key Persons: File Name: 

End Date*: 04-30-2020 Budget Period: 5 

Base Calendar Academic Summer Requested Fringe Funds Requested($)* 

Salary ($) Months Months Months Salary ($)* Benefits ($)* 

nstitutional Base EFFORT 0.0 0.0 36,300.00 9,069.00 45,369.00 
�alary 

0.0 0.0 18,150.00 8,416.00 26,566.00 
. ................... , .. , ......................... ............ .............. . . .......... ,, ...................................................... . 

0.0 0.0 8,560.00 3,306.00 11,866.00 
. ........ ,, .. , .. ,, .. , .. , ,  .. , .. ,, .. , .. ,, ......... . . . . . . . ...... . . . ,,, ........ , , ,  ..... . . . ,,, ........ ....... , , ,  ....... ............................. . 

0.0 0.0 17,834.00 603.00 18,437.00 
. ........ ,, ............ ,, .................................... .......................... ,, ...................................................... . 

0.0 0.0 18,150.00 7,009.00 25 ,159.00 
. .__ ____ --1... __ ____J····································· ..

..
.....

.
....

.....
....

...
......

.
.......

.........
.....

..
....

.....
. ....

..
....

.....
......

..
....

.....
...... 

. 

Total Senior/Key Person 127,397.00 

B. Other Personnel

Number of Project Role*

Personnel*

Calendar Months Academic Months Summer Months Requested Salary ($)* Fringe Benefits• Funds Requested ($)* 

Post Doctoral Associates 
....................................................................................................... ...................................... ...................................... ...................................... .................................................. .............................................. .................................................. 

Graduate Students 

Undergraduate Students 
·············1··············s�·���ii�1i11ci�·�1��i·····

······························· ···········EFFoRT 

::::::::::::::::::::::
·
::::::t��h�ic.�c�:�r:P?:rf=xcluded by Requester I

2 Core Scientists 

4 Total Number Other Personnel 

RESEARCH & RELATED Budget {A-B} (Funds Requested) 

Tracking Number: GRANT117037 42 

31,351.00 18,999.00 50,350.00 
....

.
. ..

.
........ ' , .................... ' 

.
........................

.
.........

.
...... ......•........................................... ............ , 

...
..................

..
........................................................... . 

45,982.00 27,865.00 73,847.00 
31,826.00 12,290.00 

Total Other Personnel 

Total Salary, Wages and Fringe Benefits (A+B) 
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44,116.00 

168,313.00 

295,710.00 
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Contact PD/Pl: Lewin, Harris, A Scientific-Units-003 (916) 

RESEARCH & RELATED BUDGET - SECTION C, D, & E, BUDGET PERIOD 5 

ORGANIZATIONAL DUNS*: 0471200840000 

Budget Type*: • Project O Subaward/Consortium 

Enter name of Organization: Regents of the University of California 

Start Date*: 05-01-2019 End Date*: 04-30-2020 Budget Period: 5 

C. Equipment Description

List items and dollar amount for each item exceeding $5,000 

Equipment Item Funds Requested($)* 

Total funds requested for all equipment listed in the attached file 0.00 

Additional Equipment: 

D. Travel

File Name: 

Total Equipment 0.00 

1. Domestic Travel Costs ( Incl. Canada, Mexico, and U.S. Possessions)

Funds Requested ($)* 

10,129.00 

0.00 2. Foreign Travel Costs

E. Participant/Trainee Support Costs

1. Tuition/Fees/Health Insurance

2. Stipends

3. Travel

4. Subsistence

5. Other:

O Number of Participants/Trainees 

RESEARCH & RELATED Budget {C-E} (Funds Requested) 

Tracking Number: GRANT11703742 

Total Travel Cost 

Total Participant Trainee Support Costs 
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10,129.00 

Funds Requested ($)* 

0.00 

0.00 

0.00 

0.00 

0.00 
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Contact PD/Pl: Lewin, Harris, A Scientific-Units-003 (916) 

RESEARCH & RELATED BUDGET- SECTIONS F-K, BUDGET PERIOD 5 

ORGANIZATIONAL DUNS*: 0471200840000 

Budget Type*: • Project O Subaward/Consortium 

Enter name of Organization: Regents of the University of California 

Start Date*: 05-01-2019 End Date*: 04-30-2020 Budget Period: 5 

F. Other Direct Costs Funds Requested($)* 

1. Materials and Supplies 3,376.00 

2. Publication Costs 6,753.00 

3. Consultant Services 0.00 

4. ADP/Computer Services 0.00 

5. Subawards/Consortium/Contractual Costs 0.00 

6. Equipment or Facility Rental/User Fees 0.00 

7. Alterations and Renovations 0.00 

Total Other Direct Costs 10,129.00 

G. Direct Costs Funds Requested ($)* 

H. Indirect Costs

Indirect Cost Type 

1. MTDC Primate Center Rate

Cognizant Federal Agency 

(Agency Name, POC Name, and POC Phone Number) 

I. Total Direct and Indirect Costs

Total Direct Costs (A thru F) 315,968.00 

Indirect Cost Rate (%) Indirect Cost Base ($) Funds Requested ($)* 

22. 7 315,968.00 71,725.00 
----------< 

Total Indirect Costs 71,725.00 

DHHS, ERNEST WILLARD, (415) 437-7820 

Total Direct and Indirect Institutional Costs (G + H) 

Funds Requested ($)* 

387,693.00 

Funds Requested ($)"I 

0.00 

K. Budget Justification* File Name: RSRM_BudgetJustification.pdf 

(Only attach one file.) 

RESEARCH & RELATED Budget {F-K} (Funds Requested) 

Tracking Number: GRANT11703742 
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Contact PD/Pl: Lewin, Harris, A Scientific-Units-003 (916) 

SCIENTIFIC COMPONENTS: REPRODUCTIVE SCIENCES AND REGENERATIVE MEDICINE RESEARCH UNIT 

BUDGET JUSTIFICATION 

PERSONNEL 
The personnel table provides an overvie w of the percent full time equivalent (FTE) devoted to CNPRC base 
grant functions and the funding source. Totals with an asterisk (*) represent those individuals whose effort is 
split among more than one component of the CNPRC. 

Personnel 
Excluded by Requester 

TBN 

TBN 
xcluded by Requester 

TBN=to-be-named 
eluded by Requester 

Percent(%) FTE devoted to CNPRC base 
functions by source 

Role P51 I Program Income I Other I Total
Core Scientist, Unit Leader Yo Effort 
Core Scientist 

Core Scientist 

Core Scientist 

Core Scientist 

Core Scientist 10 I 0 I 90 I 100

Core Scientist 10 I 0 I 90 I 100

Administrative Assistant Yo Effort 
Unit Safety Coordinator 

I PhD, Core Scientist and Unit I
EFFORT 

I �
% Effort 

lr:
cluded by

Leader months equester i s 

Professor and Vice Chair for Research in the De artment of l-'edIatncs, with a ·oint a ointment in 1 1 p J pp e
Department of Cell Biology and Human Anatomy, School of Medicine. She is the Director of the Center for Fetal 
Monkey Gene Transfer for Heart, Lung, and Blood Diseases, Associate Director of the UC Davis Stem Cell 
Program, and Multimodal Imaging Core lead.lExcluded by !translational research program has a particular 
focus on the fetus and infant with ongoing studies that address regenerative medicine across the age groups, 
tissue engineering, stem cell transplantation, gene therapy, and the application and use of state-of-the-art in

vivo imaging modalities and tools. 

i I 
Yo Effort eluded by Requester FFORT Excluded by I '-�------,.._. PhD, Core Scientist

._ 
____ _. months Requester is Professor, Department of 

Biomedica Engine · of Engineering, with a joint appoin ment in the Department of Radiology, 
School of Medicine Excluded by the Direct avis Center for Molecular and Genomic Imaging, and Reauester 
a member of the u Imo a maging Core Excluded by research interests center around biomedical imaging 

RP.OI JP.SIP.r 

and in particular the development and app Ica IOn of in vivo molecular imaging systems. His major 
accomplishments have been in developing and applying very high resolution systems for PET, in particular the 
invention of the microPET technology for preclinical imaging that was subsequently widely adopted in academia 
and industry and used extensively for nonhuman primate intracranial imaging. 

MD, PhD, Core Scientis months totalfFFORT !months
eluded by Requester FFORT 

t:,:��lr
t 

I '--s� a-re�-w�1t-t�e �n�e -c�t1-ou_s_ ... Iseases Research Unit eluded by Requester is Assistant Professor, Depar 
of Medical Microbiology and lmmunolo School of Medicine, and leads the Immunology and Pathogen 
Detection Resources Core. eluded by Requester is interested in microbial control over immune system 
development, and in immun sfer vectors and stem/progenitor cells in organ systems 
including the eye. He is participating in projects related to the microbiome and developmental paradigms that 
include a focus on immune ontogeny, the impact of environmental exposures, and the fetal/maternal interface. 

eluded by IEFFORT I �
0 Effort eluded by 

equester hD, Core Scientist ..___....,,......,....__,,month equester is Professor Emeritus, Department 
o opu a IOn Health and Reproduction, School of Vetennar e IcIne, ssociate Director, Center for Health 
and the Environment, and leads the Endocrine Core. elude? by research program encompasses women's 
healthy aging, and he brings a focus on environmen eaues er human reproductive health. His research 
activities have led to a novel hypothesis for the rise in adrenal steroids during the menopausal transition, and 
the validation of the nonhuman primate model for these and related studies. 
eluded by Requester 
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Contact PD/Pl: Lewin, Harris, A Scientific-Units-003 (916) 

Gynecolo School of Medicine, and the Chair of the Molecular, Cellular, and Integrative Physiology Graduate 
Group Excluded by Requester provides services in assisted reproductive technologies including semen 
er o reservation and distribution through Colony Management and Research Services (see Primate Services). 

research focuses is on the use of the rhesus monkey as a model for human reproduction in 
'-----..,,.,e::-=ar,.,.e""'a""'s....,o,,......,.s""p""'e�rm biology and cryopreservation, oocyte maturation and early embryo culture, and reproductive 

toxicology. 

TBN Core Scientists (2) (1.2 calendar months - 10% each Core Scientist). The commitment of the Provost 
and respective Dean's of the Schools of Medicine and Veterinary Medicine, and the Colleges of Biological 
Sciences, Engineering, and Letters and Sciences (see Overview) to new faculty positions includes two Unit 
Core Scientist positions (see Research Strategy). One of the new faculty recruitments is proposed at the junior 
investigator level and one with a more established research program. 

eluded by Requester 
IE

FFORT
I l° 

Effort 
I 

Excluded by 
Administrative Assistant-. ----�_months Requester 

�--s -up_p_o_r�t�o-r�r�1m�ate Center-related activities and programs. 
provides administrative 

'=:eluded by Requester 
I MS U . S f C d" k

FFORT 
l h % Effort

L . , mt a ety oor mator 
........ ����......+.mont s 

'-::;;:-;::;:::;-;:t..::::;;�;;......,......,...,..J 
erves as the 

Unit Safety Coordinator, provides assistance in ti e u a11I111g 01 laff and student and prepares 
sample shipments to investigators, and maintains the required documentation associated with these activities. 

FRINGE BENEFITS 
Fringe benefits are calculated at the UC Davis federally negotiated rates, which are applied by title code and 
fiscal year (July through June). 

EQUIPMENT 
None requested 

TRAVEL 
$9,000 total is requested for each Core Scientist to attend a national meeting in their respective area(s) of 
expertise (6 x $1,500). 

SUPPLIES 
$3,000 in supplies is requested to support activities with new investigators and sharing of resources. 

OTHER EXPENSES 
$6,000 is requested for manuscript preparation and submission (6 x $1,000). 

FACILITIES AND ADMINISTRATIVE COSTS (INDIRECT COSTS) 
Indirect Costs are budgeted in accordance with the UC Davis rate agreement dated August 19, 2013 at 22. 7%, 
which is the negotiated rate for the CNPRC Base Grant. Per the UC Davis' rate agreement, this indirect cost 
rate is applied on a Modified Total Direct Cost basis, which includes all salaries and wages, fringe benefits, 
materials and supplies, services, travel, and the first $25,000 of each subgrant and subcontract. Excluded from 
the modified total direct costs are equipment; capital expenditures; charges for tuition remission; rental costs; 
scholarships and fellowships; as well as the portion of each subgrant and subcontract in excess of $25,000. 
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Contact PD/Pl: Lewin, Harris, A Scientific-Units-003 (916) 

RESEARCH & RELATED BUDGET - Cumulative Budget 

Section A, Senior/Key Person 

Section B, Other Personnel 

Total Number Other Personnel 

Total Salary, Wages and Fringe 
Benefits (A+B) 

Section C, Equipment 

Section D, Travel 

1. Domestic

2. Foreign

Section E, Participant/Trainee Support 
Costs 

1. Tuition/Fees/Health Insurance

2. Stipends

3. Travel

4. Subsistence

5. Other

6. Number of Participants/Trainees

Section F, Other Direct Costs 

1. Materials and Supplies

2. Publication Costs

3. Consultant Services

4. ADP/Computer Services

5. Subawards/Consortium/Contractual
Costs

6. Equipment or Facility Rental/User
Fees

7. Alterations and Renovations

8. Other 1

9. Other 2

10. Other 3

Section G, Direct Costs 
(A thru F) 

Section H, Indirect Costs 

Section I, Total Direct and Indirect 
Costs (G + H) 

Section J, Fee 

Tracking Number: GRANT11703742 

Totals($) 

20 

47,781.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0 

15,927.00 

31,854.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

619,160.00 

780,107.00 

1,399,267.00 

0.00 

47,781.00 

0.00 

47,781.00 

1,494,829.00 

339,325.00 

1,834,154.00 

0.00 
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Contact PD/Pl: Lewin, Harris, A Scientific-Units-003 (916) 

PHS 398 Cover Page Supplement 

1. Project Director / Principal Investigator (PD/Pl)

Prefix: Excluded by Requester 

First Name*: 

Middle Name: 

Last Name*: 

Suffix: 

2. Human Subjects

Clinical Trial? 

Agency-Defined Phase Ill Clinical Trial?* 

3. Permission Statement*

e No 

Q No 

O Yes 

O Yes 

0MB Number: 0925-0001 

If this application does not result in an award, is the Government permitted to disclose the title of your proposed project, and the name, 
address, telephone number and e-mail address of the official signing for the applicant organization, to organizations that may be 
interested in contacting you for further information (e.g., possible collaborations, investment)? 

O Yes e No 

4. Program Income*

Is program income anticipated during the periods for which the grant support is requested? Q Yes • No

If you checked "yes" above (indicating that program income is anticipated), then use the format below to reflect the amount and source(s). 
Otherwise, leave this section blank. 

Budget Period* Anticipated Amount ($)* 

Tracking Number: GRANT117037 42 

Source(s)* 
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Contact PD/Pl: Lewin, Harris, A Scientific-Units-003 (916) 

PHS 398 Cover Page Supplement 

5. Human Embryonic Stem Cells

Does the proposed project involve human embryonic stem cells?* Q No e Yes 

If the proposed project involves human embryonic stem cells, list below the registration number of the specific cell line(s) from the following 
list: http://grants.nih.gov/stem_cells/registry/current.htm. Or, if a specific stem cell line cannot be referenced at this time, please check the box 
indicating that one from the registry will be used: 

Cell Line(s): □ Specific stem cell line cannot be referenced at this time. One from the registry will be used.

6. Inventions and Patents (For renewal applications only)

Inventions and Patents*: e Yes Q No 

If the answer is "Yes" then please answer the following: 

Previously Reported*: O Yes e No 

7. Change of Investigator/ Change of Institution Questions

□ Change of principal investigator / program director

Name of former principal investigator / program director: 

Prefix: 

First Name*: 

Middle Name: 

Last Name*: 

Suffix: 

□ Change of Grantee Institution

Name of former institution*: 

Tracking Number: GRANT117037 42 
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Contact PD/Pl: Lewin, Harris, A Scientific-Units-003 (916) 

PHS 398 Research Plan 

Please attach applicable sections of the research plan, below. 0MB Number: 0925-0001 

1. Introduction to Application
(for RESUBMISSION or REVISION only) 

2. Specific Aims

3. Research Strategy*

4. Progress Report Publication List

Human Subjects Sections 

5_ Protection of Human Subjects 

6. Inclusion of Women and Minorities

7. Inclusion of Children

I---

Other Research Plan Sections 

8. Vertebrate Animals

9. Select Agent Research

1Q_ Multiple PD/Pl Leadership Plan 

11. Consortium/Contractual Arrangements

12. Letters of Support

13. Resource Sharing Plan(s)

I---

Appendix (if applicable) 

14. Appendix

Tracking Number: GRANT117037 42 

RSRM_SpecificAims.pdf 

RSRM_ResearchStrategy_pdf 

RSRM_ProgressReportPubs-pdf 

RSRM_ VertebrateAnima]s_pdf 

RSRM_LettersofSupport.pdf 

Resource_Sharing_Plan.pdf 
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Contact PD/Pl: Lewin, Harris, A Scientific-Units-003 (916) 

SCIENTIFIC COMPONENTS: REPRODUCTIVE SCIENCES AND REGENERATIVE MEDICINE RESEARCH UNIT 

SPECIFIC AIMS 

Unit Core Scientists have established extramural-funded programs; successfully developed new models, tools, 
and technologies that are unique to the CNPRC; and provide a range of services to the research community 
through established Cores and NIH-supported service programs. Unit Core Scientists fulfill the CNPRC mission 
by enhancing the nonhuman primate resource through new assay and model development, new in vivo imaging 
paradigms, sharing unique cells and tissues, by participating in the management of the reproductive colonies, 
and through the mentoring of trainees and junior faculty. The action plan for the next funding period focuses on 
promoting translational research opportunities with nonhuman primates, developing and validating refined 
primate models of human disease, recruiting new faculty to the program, and capitalizing on campus initiatives 
and growth areas. Core Scientists will continue to build and sustain partnerships locally, regionally, and 
nationally in response to NIH strategic priorities and investigator needs, and promote the recruitment of trainees 
at all career stages. 

Specific Aim 1. Advance the CNPRC resource through scientific achievements and research excellence 
in reproduction and development, regenerative medicine, gene therapy, and in vivo imaging. 
Plan. The goals for the next funding period include studies with nonhuman primate models of human 
reproductive health and disease and innovative regenerative strategies to support new clinical trials. Studies will 
contribute to the understanding of the underpinnings of lifespan health through state-of-the-art research and 
technology development at the maternal/fetal interface, in reproductive maturation and aging, and using new 
biomarkers, diagnostic tools, and stem/progenitor cell populations across the age spectrum. Monkeys share 
many reproductive, developmental, genetic, and immunologic features with humans and these similarities offer 
the opportunity for Core and Affiliate Scientists to explore susceptibility to the environment, which can have a 
lasting impact depending on the timing and type of exposure. Investigations will also focus on overcoming 
roadblocks to human clinical trials with genetic and cell-based therapies that are tailored to the age of the 
patient, and address long-term safety and cell fate. 

Specific Aim 2. Contribute unique expertise and services to enhance the nonhuman primate resource at 
the local, regional, and national levels. 
Plan. The extensive expertise of Core Scientists contributes to the foundation for services in established Cores 
(e.g., Endocrine, Immunology, Multimodal Imaging) and colony management; through extensive outreach 
efforts in the NHLBI Center for Fetal Monkey Gene Transfer for Heart, Lung, and Blood Diseases; and in grants 
and contracts where investigators from other institutions serve as principal investigator (Pl) and Core Scientists 
serve as the on-site Pis. Unit Core Scientists will ensure scientific and technologic expertise is available for 
investigators at all career stages, and maintain unique specimen repositories with nonhuman primate cells and 
tissues for collaborative research opportunities, pilot projects, and NIH grant submissions. 

Specific Aim 3. Mentor and train the next generation of translational nonhuman primate investigators. 
Plan. Core Scientists will ensure trainees at all levels develop expertise in primatology; the design, 
development, and study of primate models of human disease; team science; and the conduct of 
multidisciplinary translational investigations. They will continue to provide mentoring to undergraduate trainees 
through internships and related UC Davis programs and graduate students in a range of graduate groups; 
participate in training programs for students, fellows, and junior faculty (e.g., Stem Cell Training Program; 
Building Independent Research Careers in Women's Health [BIRCWH]; CTSC T32, Mentored Clinical Research 
Training Program, K12); serve as Instructor-of-Record and through didactic lectures in core courses; plan and 
participate in seminar series, symposia, and workshops; and present at national and international meetings on 
the research and training opportunities at the CNPRC. The Unit will promote the recruitment of new faculty to 
the CNPRC program and through joint appointments in academic departments. 

Specific Aim 4. Promote high standards of research and animal care. 
Plan. Core Scientists will continue to contribute to high quality standards and research through service support 
to the colony and by meeting current and future research needs of investigators and trainees nationwide. 
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SCIENTIFIC COMPONENTS: REPRODUCTIVE SCIENCES AND REGENERATIVE MEDICINE RESEARCH UNIT 

RESEARCH STRATEGY 

INTRODUCTION 
Core Scientists in the Reproductive Figure 1. Organizational Chart: Reproductive Sciences and 
Sciences and Regenerative Medicine R M d" · eaenerat1ve e ICtne 

[ 
1
1
Excluded by 
Requester 

Harris Lewin, Pl l 
I Interim Director I 

Research Unit (Figure 1) contribute to 
the CNPRC mission by their respective 
areas of research excellence; providing 
their expertise in the reproductive 
management of the CNPRC colonies; 
through a range of services to the greater I Reproductive Sciences and Regenerative Medicine Research Unit l 
research community (e.g., Cores, 
consultations, collaborations, NIH-
supported Centers and outreach 
programs); and by mentoring trainees at 
all levels. Unit Core Scientists have an 
outstanding record in the formation of 
multidisciplinary partnerships and teams 
and are well-integrated in UC Davis NIH

,r 

Excluded by Requester 
,r 

I 

' 
!

eluded by Requester 
TBN (2) 

Unit Leader Jl 
-

I 
Excluded by 
Requester 

I Administrative Assistant I 
I Excluded by 

� uni! ;::,aie,y 1..,oora1na,or J Requester 

supported Centers including the Clinical and Translational Science Center (CTSC) and West Coast 
Metabolomics Center; the UC Davis Stem Cell Program, Institute for Regenerative Cures, and Good 
Manufacturing Practices (GMP) Facility; the Radiochemistry Research and Training Facility; and the Center for 
Health and the Environment. Core Scientists bring their expertise and strong track records to collaborative, 
multidisciplinary partnerships and teams in gamete biology and reproductive toxicology, regenerative medicine 
and gene therapy, and the use of in vivo imaging modalities and tools for translational research. Extramural 
grants have been the primary source of support for Unit Core Scientists (see below). 

a e epro uct1ve T bl 1 R d s ·  c1ences an d R  egenerat1ve M d". R e 1c1ne esearc h U . P nit ersonne, 1 1at1on, an I AffT d CNPRC R le 0 

Personnel UC Davis Campus Affiliation CNPRC Role 

Excluded by Requester Department of Biomedical Engineering, • Core Scientist
Colleqe of Enqineerinq • Multimodal lmaqinq Core
Department of Medical Microbiology and • Core Scientist
Immunology, School of Medicine • Immunology and Pathogen

Detection Resources Core
Department of Population Health and • Core Scientist
Reproduction, School of Veterinary Medicine • Endocrine Core
Departments of Pediatrics and Cell Biology • Core Scientist, Unit Leader
and Human Anatomy, School of Medicine • Multimodal Imaging Core

• CNPRC Committees
• Core Scientist

Department of Obstetrics and Gynecology, • Primate Services
School of Medicine • Colony Manaqement Committee

TRN f:,,>l Based on joint recruitments Core Scientists 
eluded by Requester I CNPRC Administrative Assistant 

I CNPRC Unit Safety Coordinator 
• Joint appointment in 1ntect1ous u1seases Research Unit; TBN=to be named 

Table 2 shows the support for the Reproductive Sciences and Regenerative Medicine Unit per the FOA. A small 
component of salary is supported on the P51 base grant (see budget justification), and represents the 
commitment to the mission, outreach, and services. 

Table 2. Support for the Reproductive Sciences and Regenerative Medicine Research Unit (does not include 
research grants per FOA. See Unit grant funding Table 3, below) 

May 1, 2014 to April 30, 2015 May 1, 2015 to April 30, 2016 
P51 Base Grant $262,557 $283,187 
Proqram Income from P51 $0 $0 
Other Sources* $1,263,697 $931,139 

*R24 and other related resource grants TOTAL $1,526,254 $1,214,326 
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reviewers' comments 

Resoonse to Summarv Statement. I
eviewers' comments 

SIGNIFICANCE 
During the current funding period, Unit Core Scientists collaborated with 86 Affiliate Scientists and other 
investigators from institutions across the U.S. (60 from UC Davis), published 11 O manuscripts, and mentored 92 
trainees (undergraduate students to junior facult . Extramural grants during the current funding period totaled 
approximately $37 million ($41.5 million wit Excluded by grants) (Table 3).

Reauester 
Table 3. Extramural Fund in for Re roductive Sciences and Re enerative Medicine (Ma 1, 2010 to A ril 30, 2014) 

Ma 2010-A ril 2011 Ma 2011 -A ril 2012 Ma 2012-A ril 2013 Ma 2013-A ril 2014 TOTAL* 

$10,817,567 $10,334,292 $7,200,313 $8,614,629 $36,966,801* 
*Does not include $4.5 million for Dr. Cherry's funded grants administered by the Department of Biomedical Engineering or currently
funded grants May 1, 2014 to April 30, 2015, to date, of $7,366,284

Progress and Major Accomplishments: Contributions to the CNPRC Mission 
Focus on Lifespan Health. Monkeys and humans share many reproductive and developmental features that 
emphasize their importance as translational models. Rhesus monkey colonies at the CNPRC parallel the 
human lifespan, and Unit Core Scientists have a clear dedication to the study of lifespan health from the earliest 
stages of development through aging populations. The unique expertise in the Unit provides a means to 
address research questions associated with all developmental stages (embryo, fetus, newborn, infant), 
juveniles; young adults; pre-menopausal/transitional reproductive stages; and advanced geriatrics (Figure 2). 
Core Scientists conduct studies on gamete biology and the impact of environmental factors, reproductive and 
developmental toxicology, utilize unique fetal models of congenital and acquired diseases (e.g., obstructive 
renal disease, acquired infectious diseases with colleagues in the Infectious Diseases Research Unit), and have 
unique strengths in gene therapy and stem cell transplantation across the age spectrum. They have also made 
seminal discoveries on the menopausal transition as it relates to healthy aging that has had a major impact on 
the field and provided insights of direct relevance to humans. 
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Figure 2. Core Scientists in the xcluded by 
Reproductive Sciences and Requester 
Regenerative Medicine Research 
Unit address all developmental 
stages in their research, conduct 
studies through the maturation and 
aging process, and utilize geriatric 

Novel imaging agents, instrumentation, and tools 
Radiopharmaceutical preclinical testing 

-

Immune ontogeny Microbiome 
Tolerance induction 

Environmental Menopausal Healthy I 

toxlcants transition aging 

rhesus monkey populations in their -

Congenital and acquired diseases Regenerative medicine and gene therapy research. The fastest growing Fetal/Infant therapies Tissue engineering 

population in the U.S. consists of Stem/Progenitor cell age-related differences 

older adults; the Unit is in a unique Reproductive toxicology Gamete biology, cryopreservation 
-

position to address consequences Early embryo culture Oocyte maturation 

Environmental hazar<1s I I Reproductive toxicity I 
of early life exposures on future 

I I I I health and aging. Prenatal Infancy Adolescent Adult AQed 

1. Reproductive Biology and Toxicology. Studies focus on in vitro maturation and cryopreservation of
oocytes and address improving cryopreservation techniques for gametes that do not survive well with current
protocols, with special emphasis on methods compatible with artificial insemination. Understanding the
function of granulosa and cumulus cells and their impact on the health of oocytes includes the NIH Primate
Embryo Gene Expression Resource (PREGER) led Excluded by Requester (Michigan State University), and a
series of publications that assess gene expression in mura granu osa an cumulus cells as well as oocytes,
to redic ooc Ii and embr o developmental outcome, which can be applied to evaluation of human

Excluded by 2O12-Excluded by 2011 ]. This resource also provides cells to investigators and Requester ...,....,.......,....,...,.....,......,.......,.,...__,....,,.,... 'Requester Ivers1ty. 

Studies at the CNPRC include discovery and development of new methods to monitor human reproductive 
health using assays · i arac · · les and changes that occur with reproductive
maturation and agin eluded by 2013 Excluded by Requester 2001 ]. For example dehydroepiandrosteroneeauester �-----....,....... 
sulfate was establish or female aging and found to be useful in evaluating monkeys in the 
aged colony. It was demonstrated that ovarian steroids change both the structure and function of the adrenal 

lands, which may explain differences in meno ausal symptoms and health trajectories in women. Studies in 
�clude

t
d by oration with 1 1a e · · 

-----�_,
Brain, Mind, and Behavior Research Unit) in aged eques er eys showed that hormone rep acement protocols may fail to provide substantial cognitive benefit. The 

translational impact of these studies is evident in the Study of Women's Health Across the Nation (SWAN), 
which emphasizes the importance of nonhuman primates for reproductive research, and the contributions 
made by Unit Core Scientists. 
Investigations have also shown that mature female rhesus monkeys provide an excellent model for
investigating both the natural progression of aging and changes in susceptibility to the adverse effects of· · · h can have a different impact depending on the timing of exposure. Studies by

have focused on models of reproductive toxicology includin environmental
.........,,e..,.,x=p"""o"""s.,...,u""'re,.......,..o,,........,e""'n,...,,,...,o,....,c=r=1n'""e--=1=s=ru...,.,p.,,.,J_ing chemicals and effects of binge alcohol consumptio ��I.u�:.��Y 2014]. 

The gene expression 12atterns of oocytes were also altered, indicating a potential for trans enerational 
effects. In collaborationf<cluded by Requester !{Washington State University), studies b Excluded by 
investigated the effects of Bisphenol A (BPA) on metabolism with a articular emphasis on t e ovar ed by 
al. 2012]. The impact on other tissues was show eluded by Requester 201 · · lu RequeSter
lung in collaboration with an Affiliate Scientist in the Respiratory Diseases Unit 

eluded by RequeSter 2013].

2. Regenerative Medicine. Essential in the translation of cell-based therapies to the clinics is establishing
safety, and nonhuman primates provide the essential brid e between mouse studies and human clinical
trials. The human xenograft model developed by clude

t
d by provides a way to study human cells in a

primate host with an intact immune system. For ex eaues,er e methods to expand human umbilical cord
blood CD34+ cells for fetal transplantation has been accomplished and new postnatal imaging paradigms
developed in this model. These and related investigations have provided important insights not previously
appreciated by the collection of blood or bone marrow and showed the importance ,QLf Jllill!.!..!Il!IJ. t.e..s:Q.eil.Q.e'._�
imaging (BLI) to longitudinally monitor cell fate in vivo (see Multimodal Imaging Core

�-�---�--�201 O]. Based on extensive expertise in regenerative medicine research, funding from the a I ornIa nstItute
for Regenerative Medicine (CIRM) was achieved for two Disease Team grants during the current funding
period. These grants focus on the conduct of IND-enabling studies with nonhuman primates in order to

Research Stra tegy Page 1479
Obtained by Rise for Animals. 

Uploaded to Animal Research Laboratory Overview (ARLO) on 09/19/2020



Contact PD/Pl: Lewin, Harris, A Scientific-Units-003 (916) 

xcluded by Requester 

=--���e FDA required data for a Phase I clinical trial. In collaboration with 
'-=,.,--,,---,.,--,-,--,--,,-,-='"""-..,.,.,.,..----' 

studies are advancing a cell-based therapy for Huntington's disease. The funding of this 17.8 million 
'--'-----,.;-=,rl....enefited from two pilot projects conducted at the CNPRC, one using the fetal model for safety testing 

of the cell product (supported through philanthropic funds) and a second pilot project in juvenile monkeys 
which was su orted by the UC Davis CTSC. Recent funding of a CIRM Disease Team award (Co-Pis 

xcluded by Requester represents an international effort with partners in the UK that is focused on tissue 
ent trachea to meet FDA requirements for an IND application. Grant funding of $4.4 

million was specifically designated for studies to be conducted with nonhuman primates. 

3. Gene Therapy. The NHLBI Center for Fetal Monkey Gene Transfer for Heart, Lung, and Blood
Diseases, established in 2001, is a unique resource that serves a crucial role in the gene therapy field by
addressing essential questions in gene deliver and roviding investigators collaborative opportunities to test
new vector constructs that advance the fiel Excluded by Requester 2012]. Any investigator funded by the
NHLBI is eligible to submit a Letter of Intent. The call for proposals (see right)
is circulated annually, posted on the NHLBI website under Resources and on
the Center for Fetal Monkey Gene Transfer, CNPRC, CTSC, and American
Society of Gene and Cell Therapy websites, presented at national meetings, 
and published in Molecular Therapy on the back cover annually. Applications 
are requested after review and approval of the submitted Letters of Intent. 
Investigators selected for funding by a standing advisory committee have the 
opportunity to participate in the study. This program also routinely provides 
cells, tissue sections (frozen, formalin-fixed), RNA, and DNA to investigators
nationwide upon request throughout the calendar year. During the current 
funding period the program successfully achieved a second competitive 5-year
renewal, continuing a highly successful outreach program that has provided
access to and supported studies with nonhuman primates for over 44 NHLBI
investigators nationwide (Table 4).

I __ ,.. ___ , .. ,_ ... , .......
=::u�.;..�"'�!::.=':�C.::
,..,._illPIUl<IMIYto�IOIDk«.<4.(tl>J..0....,,.1,0. 

�=:.,":;':.,�.:,�-=
� ....... _ ... ...,t .... -----�-- .. 
flWrl',n,MJl(�H--,11-0,A.ffm<III ........ -... -.. ,_,'""'...,.."'""" ... --.� 

__ ,.. __________ ...,. ...... ,,..,.. __
=-..... .:. :: .��� �:� """'!".!::.;!.� !,,.!! C:.."= 
,,..� ... �,..,, .. ,...,.,ti .... �

c....,.. .. _,...,.,,;,-.""" ........ - ...... .-.. 11!' ... 
ac-111-.-,e--11N-.11,-..,,..,_,..,..,.,._,.,..._ 
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�-::..":::,��-=:�=�:.i::::.::
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,..==�-::,:�.::.
.,

i:.-=.�=.-:=!:.".!:ic:=,��
-�ll;a"-

a e T bl 4 E f I xamp es o nvest1aators wit I Ot ro1ects . h p·1 P . s db h C UDDOrte ►Vt e enter or eta on ev f F IM k G ene T f rans er
I lnvestiaatnr Institution Grant# Project Title 

Excluded by Requester Indiana HL053586 Administration of c-kit Blocking Antibody to Rhesus 
University Monkeys and Effects on Hematopoiesis 
University of HL089221 Systemic and Cardiac Gene Transfer with Novel AA V 
North Carolina Vectors 
University of HL059407 Efficiency, Stability, and Safety of AAV-Mediated Liver-
Pennsylvania Directed Gene Transfer in Neonatal Monkeys 
Baylor College HL087836 Evaluation of the Safety and Expression of Hexon 
of Medicine PEGylated Adenoviral Vector Expressing Human FVIII 
UC San HL082665 Translational Primate Studies to Assess Efficacy and 
Francisco Safety of Autoloqous Transplantation 
Childrens HL060231 Developmental Modulation of Fibrosis in Fetal Lung 
Hospital LA 
University of HL059412 Studies on Repeat Administration of rAAV9 Vector for 
Florida Cardiac and Respiratory Myopathies 
UCLA HL073014 In Vivo Transduction of a Lentiviral Vector Expressing 

ADA in Infant Rhesus Monkeys 
UCLA HL053586 Examination of the Immune Response to Transgene-

Encoded Proteins in the Early Neonatal Period 
Stanford HL099776 Co-Stimulation Blockade to Prevent Stem Cell Rejection 

Studies have also addressed long-term safety (lentiviral and adeno-associated virus [AAV] vectors) in 
monkeys up to ~1 0 years of age that were transferred prenatally (e.g., intraperitoneal, intrathoracic, 
intramyocardial, intraportal, intrahepatic) (see Multimodal Imaging Core). The leap from preclinical 
discovery to human subjects research is challenging, and the program has proven crucial in navigating the 
regulatory process by supporting projects that provided data for new clinical trials. Each aspect of the clinical 
development plan was facilitated aiding investigators in addressing regulatory barriers. Examples include: 

• Assessed the use of busulfan in young monkeys to model non-myeloablative conditionin which were
critical for translating this appr h in rrent ongoing ADA-SC ID clinical trial Excluded by UCLA; see 

Ex I d d b Requester 
letter) xcluded by Requester 2014 cu e Y 2013]. 

Requester 
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• A series of studies have been instrumental in achievin the overall goal of utilizing AAV expression of
human acid alpha-glucosidase in Pompe patient �;,I,��:.��Y niversity of Florida; see letter). Initial 
studies established the utility of AAV serotype 1 in non uman primate muscle, and the results of this and a
related study were a component of an IND submission for the use of AAV in 3 to 14-year-old patients who 
had developed ventilator dependenc��:.I_u�:.�?Y 12013]. Studies also identified novel properties of 
AAV2/9, and showed Rituximab and Sirolimus were effective in overcoming neutralizing antibodies to AAV. 

• A study in young monkeys focused on identifying a safe and robust AAV delivery method for regional limb
gene transfer for Duchenne muscular dystrophy patients. Outcomes were incorporated in a pre-IND 
submission !Excluded by Requester !University of North Carolina at Chapel Hill; see letter). 

• Through an NIAID supplement to the Gene Therapy Center, studies in monkeys assessed safety and gene
transfer efficiency of a lentiviral vector that showed no adverse events in fetal and juvenile monkeys. These 
studies were critical in gaining approv� for an IND application and conducting the first-in-human trial of an
expressed siRNA in a lentiviral vector _

eluded by RequeSter !City of Hope)Excluded by 2010]. Requester 
4. Translational Imaging. The Unit has a long-standing commitment to providing imaging services to the 

research communit see Multimodal Imaging Core). This service function was initiated with the Ultrasound 
Imaging Progra Excluded by 2005] and more recently, the development of BLI specific to monkeys which has

Dnn,uu·•♦nr 

transformed the a 11 y o monitor long-term gene expression [Tarantal and Lee, 201 O], and provided new 
ways to compare and contrast outcomes when different cell sources and routes of transplantation are used. 
The recent acquisiti

� 
of a state-of-the-art GE Discovery®610 PET/CT scanner (NIH S10 High-End

Instrumentation Gran =':.I.u�:.�?Y I represents a major achievement. This is the first hybrid unit with a 64-
slice CT installed in the U.S. and at a Primate Center (see Core). New imaging paradigms are under 
development including those focused on the maternal/fetal interface. Projects have also focused on the 
synthesis of new radioimmunoconjugates using radioactive copper 64 

· conium (89Zr) for cell 
trafficking, and radiolabeling methods to identify engrafted human cells��Iii:t��Y 2012; 2013]. 

Serving the Needs of Investigators Locally, 
Excluded by RequeSter 

Regionally, and Nationally. Unit Core Scientists play an 
extensive role in collaborations and providing unique and 
accessible opportunities for investigators and trainees 
that contributes substantially to the NPRC mission. Figure 
3 highlights interactions in a social network analysis. 

Figure 3. Collaborations represent institutions nationwide and 
internationally. Green shows examples of institutions in 
California, blue are institutions nationally, and red are 
international collaborations. The size of the nodes represent 
the number of collaborations for each Core Scientist, and the 
number of collaborations with other Core Scientists are evident 
by the width of the lines. 

Mentoring: Opportunities for Trainees and 
Investigators. Core Scientists trained and mentored 32 
undergraduate students (through 199 special study 
research credits, the UC Davis Internship and Career 
Center, and the Biology Undergraduate Scholars 
Program, BUSP), 23 graduate students in a variety of 
graduate groups (e.g., Biomedical Engineering; 
Biochemistry, Molecular, Cell, and Developmental 
Biology; Comparative Pathology; Immunology; Molecular, 

.....,_----r-=---,----.---,---..,.,...-----,------.-----.-............ ---' Cellular, and Integrative Physiology), 17 postdoctoral fe ows, an 20 Junior Invest Igators an p ysIcIan-
scientists during the current funding period (Table 5). 
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T bl 5 E a e xamp1es o ramees fT . en ore IY epro uc Ive cIences an M t db R d f S .  dR egenera Ive e Icme f Md" . C ore s · r t cIen Is s
Trainee Training Experience Outcomes 

,::Xcluded by Requester BUSP year-long internship and Selected in 2013 to represent UC Davis at the Annual 
Summer Honors project Biomedical Research Conference for Minority Students 
Tissue engineering strategies: focus CTSC T32 trainee and Stem Cell Training Program 
on the kidney Scholar; current postdoctoral fellow at Stanford 
Oocyte cryopreservation Returned to complete graduate program, University 

Medical Center Gottingen, Germany 
Constructed one of the first PET Awarded the prestigious Bruce Hasegawa Young 
insert prototypes for use in a 7T MRI Medical Imaging Scientist Award from the IEEE in 2013 
based on solid state photo detectors 
Children's Miracle Network Resident 2012 Pediatric Resident Research Award from the 
Mentored Research Project Western Society for Pediatric Research; current fellow 

at UCSF 
CTSC Highly Innovative Award to • Accepted into the BIRCWH Training Program
study the distribution of Lp(a) in the . Undergraduate trainee involved in the 
rhesus monkey model presented at campus forum 

• The Stem Cell Training Program (co-Plsf'.cluded by RequeSter
I includes a 0 U"Mln;;fty of Ci111ifofl'Ma, O.ivl:i; 

study 

core curriculum linked with the CTSC, a Stem Cell/Regenerative Medicine 
Seminar Series, and weekly journal club which is led by a CNPRC Senior 

Tr,1ml�oNI H1mun Embryonic Sttm C .. $�red RHfirdl hc1llty 

$_,_,., ..... c..:::�.=::---

Scientist, eluded by Requester who completed training in the inaugural year 
of the program. 1 1a e w1 the UC Davis Stem Cell Program is the 
Translational Human Stem Cell Shared Research Facility, a campus-wide 
service facility dedicated to the study of human stem cells. The facility 
includes cell culture laboratories, cell sorting, a molecular and histology core, 
controlled-rate cryopreservation and cell storage, and an infrastructure of 
experienced personnel that provide services and training (see flyer, right). 
This centralized facility is located on-site at the CNPRC and provides training 
opportunities to students at UC Davis, UC Merced, and the California State 
Universities (e.g., Sacramento, Humboldt). The facility was established with a 
$3 million CIRM investment and UC Davis matching funds. 

SERVK:ES 

• Core Scientists are also members of other training programs including: Interdisciplinary Training for Autism
Excluded by rch (le y Brain, Mind, and Behavior Research Unit); and Comparative Lung Biology 
Excluded by ed1c1ne e y · · 

....._,�_...,........
Respiratory Diseases Research Unit). UC Davis was oneRequeSter first institutions to receive a Broa enin x eriences in Scientific Training (BEST) Award that is linked

Wit t e CTSC (co-Pl eluded by Requester 

• The NHLBI Annual Gene erapy ympos1um or eart, ung, an Blood Diseases is currently in the 13th 

year of NIH support (matching support provided by the CNPRC and CTSC). The intent of these annual
interdisciplinary scientific symposia is to provide a novel and informal scientific setting for the dissemination 
and exchange of new ideas and research findings by bringing together students, fellows, and junior 
investigators who do not typically interact at other meetings. Trainees are supported through a competitive 
process and have the opportunity to present their research in a brief oral presentation followed by a poster 
session, and interact with leading scientists in the gene therapy and regenerative medicine fields. 

INNOVATION 
Unit Core Scientists have outstanding records of achievement that highlight innovation and support that studies 
that are at the forefront of nonhuman primate research. Examples include: 
• Models of Reproductive Toxicology, Senescence, and Aging. An established CNPRC strength is the

depth of reproductive endocrinology research and related assays developed by Excluded by Requester 
2012; 2013]. Over the past decade a great deal of information has been accumula e in man eys regar 1ng 
the interaction of hormone signals governing the ovarian cycle (see Endocrine Core). Urinary biomarkers are 
applied to characterize follicular growth with urinary estrone conjugates, the synchrony of the periovulatory 
hormone cascade at ovulation, the development of the corpus luteum (pregnanediol-3-glucuronide, PdG), and 
conception (monkey chorionic gonadotropin [mCG]). The comparison of these patterns allows the 
identification of differences in endocrine function in cohorts of animals classified by age. New models of 
reproductive toxicology have been developed reflecting environmental exposure to endocrine disrupting 
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chemicals, the increasing occurrence of alcohol consumption/binge drinking, and the impact of BPA exposure 
and potential link with future disease. 

• Fetal Proof-of-Concept Models. The fetal proof-of-concept model has been utilized for a range of
applications including to explore new strategies for treating congenital diseases by capitalizing on the
functional immaturity of the fetal immune system. Prenatal transplant of human cells has established
xenograft models for testing new transplant and imaging protocols (see Multimodal Imaging Core), as well
as a rigorous model in which to evaluate safety. For example, a fetal intracranial approach was used for the
transplant of human mesenchymal stem/stromal cells (MSC) in proof-of-concept studies focused on patients
with Huntin ton's disease. The fetal rhesus cytome · athogenesis model ·ointl optimized

Excluded by Infectious Diseases Research Unit) eluded by RequeSter et al., 2006 Excluded by 2002], is a RequeSter 1--------' f h ff f Aff'I' S · · H I h RP.rnJP.S!P.r U · · ) mponent o researc e orts o 1 Iate cIentIst Excluded by regon ea t niversIty 
�-...,.t-o _e_v�aluate human CMV as a vaccine vector for HI -an o er c inically relevant pathogens for which no 

vaccines exist. In an effort to translate findings in the monkey model to human clinical trials this team is 
testing modified RhCMV vec or for f , which is supported by NIH grants and rivate Source 
award. These studies infor ��

I
1�i:1��Y decisions on the vectors to advance to pr._e_c�in-,-c-a�c�in-,c-a�e- s�in-g-_�n ..... 

other collaborat' · cIen Is ��I.��;,��Y UCSF) that builds on prior findings of fetal:maternal
microchimeris ��I.��;.��Y 2003; 2 , a new s rategy targeting polymorphic MHC gene se uences 
was used to show that maternal:fetal microchimerism occurs in the monkey com arable to humans Excluded by 

Excluded by 2014]. Ot er s u le . ._,____,.---,-..,..... upported by NIH grants and a rivate Source ... u .... es ... te
.,.,.
r
....,..... 

_ ___,
RequeSter the unique aspects of the fetal model to explore innovative hypotheses on the induction of tolerance to

SIV in utero as a means to protect against postnatal challenge. 
• Translational Imaging. The campus Research Investments in Science and Engineering (RISE) Program was

implemented to facilitate the formation and enhancement of interdisciplinary teams to carry out research in
areas of strategic importance (see Overview). Following a rigorous review rocess, one of the 13 projects
selected was a submission b theme leader and Core Scientist ��l_uded by with theme faculty Drs.
eluded by Requester (Department of Radiology), and �clude_d by Pl, UC Davis CTSC).

The goal is to translate novel molecular imaging agents and devices for clinical research studies, and perform
first-in-human molecular imaging studies at UC Davis. Dynamic PET/CT imaging using the new imaging
system is a major component of these studies (see Core). New compounds produced in the UC Davis GMP
facility will ensure the necessary data is obtained to conduct FDA-approved clinical trials. These studies
represent a strong example of innovation for in vivo imaging driven by Unit Core Scientists.

APPROACH 
The goals for the next funding period build upon expertise, productivity, and innovation; strong ties with 
institutional and national programs; and maximize resources for research. Core Scientists will expand areas of 
common interest, translate research findings to clinical trials, and continue a strong track record of building 
partnerships nationally, and in response to NIH strategic priorities. The Unit will actively promote recruitment of 
investigators, and provide expertise and services to meet the growing needs of investigators and trainees. 
Specific Aim 1. Advance the CNPRC resource through scientific achievements and research excellence. 
Reproductive health and toxicology are high priority research areas where nonhuman primates will continue 
to play an essential role, and where Core Scientists provide their expertise. Reproductive health is tightly linked 
with the focus on lifespan health, and the impact of early environmental exposures on the development and 
evolution of reproductive function particularly during lifetime transitions (e.g., puberty, menopause). Models of 
BPA exposure will be expanded to focus on how the effects during development may impact juvenile and adult 
health as a collaborative effort. The binge ethanol model has important implications for epigenetics and advising 
young women about alcohol consumption pre-pregnancy. These models have cultivated new local and national 
collaborations and the plan is to expand to interface with other disciplines such as breast cancer in later life, and 
the role the oocyte plays in the epigenetics of transgenerational effects. 
Progress in the regenerative medicine and gene therapy fields will depend on predictive primate models. 
Ongoing investigations will build on existing strengths to explore: 
• New resources and tools to provide opportunities for the in vitro design (cells, natural scaffolds) and in vivo

testing (transplant, in vivo imaging) of regenerative strategies tailored to patient age and disease.
• The role and fate of seeded stem/progenitor cells in tissue-engineered tracheal implants, the safety of the

approach, and the efficacy of these interventions. These are critical questions that necessitate thorough
investigations in nonhuman primates to address central issues required by the FD Excluded 2013].

by 
Requeste 
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• Innovative chimeric AAV capsid vectors developed through library and rational design for defined disease and
cell targeting. For example, giant axonal neuropathy is an early-onset fatal neurodegenerative disorder, and 
represents an excellent candidate for gene replacement therapy using capsid backbones that show unique 
neuronal tropism. These recently initiated studies will benefit from new funding opportunities in the NIH Brain 
Initiative and current collaborations with junior faculty in the MIND Institute (see Pilot Research Program). 

• Tracking of radiolabeled stem/progenitor cells is limited by half-life thus a new approach for long-term imaging
is under development that will permit repeat administration of any stem/progenitor cell population. These 
investigations leverage expertise, infrastructure, and tools that will ensure success in translation including 
human instrumentation; whole-body dynamic imaging; and a Radiochemistry Facility that provides the 
logistics for bench-to-bedside radiopharmaceutical conveyance. 

Long-standing expertise in fetal development and fetal/maternal interactions (e.g., cell and DNA trafficking) will 
be critical in the study of models focused on the developmental origins of disease. The NICHD Scientific
Vision for the Next Decade highlights research areas where nonhuman primates will serve a critical role such as 
the pathophysiology of maternal/fetal interactions, maternal/fetal immunity, and the exposome (effect of 
environment on the fetus). The rise in allergic and autoimmune diseases h\abliahts the s1isceptjbj!jtv of immune
pathways, and inflammation is a common theme for many chronic disease�Excluded by RequeSter }o14]. 
The NIA Living Long and Well in the 21st Century: Strategic Directions for Research on Aging includes a 
research goal on improving the understanding of healthy aging and disease. The challenges and roadblocks 
identified include determining how cellular changes associated with aging contribute to decreased function, and 
the role stem and progenitor cells and their microenvironment play. Core and Affiliate Scientists are in a unique 
position to adapt current insights to develop new biological resources, tools, and technologies for studies 
focused on aging including the role of chronic inflammation, regeneration/repair, and new in vivo imaging tools 
that breaks new ground and extends prior discoveries. In vivo imaging will focus on sensitive tools such as: 
• Anatomical and functional data to establish normative reference values for monkeys as they age in correlation

with low-level chronic inflammation.
Excluded by in an gr Brain, Mind, and Behavior Unit) on the role of circulating maternal Requester 
�---� 

ies that have been ter key fetal events associated with autism spectrum disorder. 
• Studies that address new ways to radiolabel human stem/progenitor for long-term analyses post-transplant.
• New radiopharmaceuticals and imaging agents; the unique partnership with PETNET functions as a pipeline

for commercialization of the concepts and compounds developed, which will be tested in rhesus monkeys. 
Specific Aim 2. Contribute unique expertise and services. 
Services, Outreach, and Resources. Unit Core Scientists will continue to advance translational research by 
fostering an environment that encourages and supports scientific expertise critical to the mission of the CNPRC, 
enhances research infrastructure, and increases efficiencies in the use of CNPRC resources. Services currently 
provided through Cores and outreach programs such as the Gene Therapy Center will continue, and new 
opportunities will be expanded such as through the West Coast Metabolomics Center. The CTSC Facilities, 
Cores, and Resources website will be updated with new resources and services as they are developed. 
R ·t . eluded by Requester .11 "d d d t· t· ( C I epos1 ones . .__��-�-........., 

w1 ���.__ ........ 4rov1 e cryopreserve repro uc 1ve issues see o ony 
Management an esearc ervices e�'ii:t��Y maintains a biorepository of paraffin- and OCT-embedded 
tissues, DNA, RNA, serum and plasma, cryopreserved whole tissues, peripheral blood mononuclear cells, and 
stem/progenitor cells (e.g., hematopoietic, mesenchymal, endothelial; fetal to aged) to meet investigator needs. 
All specimens are collected, processed, and stored according to standard protocols and documented in a
secure database. This database has an automatic backup function performed by CNPRC IT staff to ensure
integrity, and storage systems are armed with alarms that are monitored by UC Davis facilities 24/7. 
Specific Aim 3. Training and Mentoring. 
Core Scientists will continue their strong track record in training and mentoring at all career stages. The 
commitment of the Provost and Dean's of many UC Davis Schools and Colleges to new faculty positions at the 
CNPRC provides unprecedented opportunities to link with campus strategic opportunities such as the School of 
Medicine Translational Genomics Initiative with a recruitment that emphasizes expertise in early life genomics.
This will also effectively capitalize on the strengths in the Genome Center, NIH West Coast Metabolomics
Center, and BGl@UCDavis; early life genomics is one of the thematic focus areas in the School of Medicine
Translational Genomics Initiative. In addition, similar to the recruitment o�Excluded by Requester �egenerative 
expertise in the lung will address lifespan health and targeted therapies based on age. While specific areas can 
be identified it will be important to cast a wide net for these recruitments to attract a broad and diverse 
candidate pool that can bring novel research synergies and opportunities, and applicants that can meet the NIH 
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requirements for Core Scientists. The School of Medicine Mentoring Academy and the well-established CTSC 
focus on junior faculty career development provides many opportunities to support these recruitments. Other

__ .;...;re:;..;:c=e
.;..;,
nt School of Medicine recruitments in the vision sciences/regenerative medicine field includelB<cluded by Requester I 

�':.I.��;.��Y who will be transitioning to UC Davis and participate as a CNPRC Affiliate Scientist. The further mentoring
o o er Affiliate Scientists is an ongoing priority (e.g. eluded by Requester throu h ilot rejects 
and submitted grants. Other PhD-level investigators in the Unit (e.g., &eluded by Requester have 
developed unique primate-related expertise in reproductive sciences and regenera Ive me Icine, are su mitting 
grants, and will continue to add strength to the program as the CNPRC builds for the future. 
Specific Aim 4. Promote high standards of research and animal care. 
Core Scientists will continue to contribute to the highest quality research standards and service support to meet 
current and future research needs of investigators nationwide. As a component of the mentoring and training 
mission, Unit Core Scientists educate investigators at all career stages on ways to appropriately balance the 
research needs with the highest ethical standards while meeting the regulatory requirements. Core Scientists 
will continue to contribute to the CNPRC through their campus service activities in the Institutional Animal Care 
and Use Committee (IACUC) and Animal Care Program, and participation in key CNPRC committees such as 
the Research Advisory Committee, Colony Management Committee, and Morbidity and Mortality Committee. 
CORE SCIENTIST NARRATIVES 
Core ScientistlB<cluded by RequeSter !PhD, Professor, Department of Biomedical Engineering, College of
Engineering, Director of the UC Davis Center for Molecular and Genomic Imaging, Multimodal Imaging Core 
Research Program: !£.�I_u�:.��Y I research interests center around biomedical imaging and in particular the 
development and application of in vivo molecular imaging systems. His major accomplishments have been in 
developing and applying very high resolution systems for PET, in particular the invention of the microPET 
technology for preclinical imaging that was subsequently widely adopted in academia and industry. He has 
contributed to the development of very high performance detectors for PET, and to multimodality imaging 
systems. He developed the first hybrid PET/MRI system, and this technology is now being translated for clinical 
use. The technologies developed have been broadly applied in biomedical science to study disease processes 
and measure the effects of novel therapeutic interventions. Major projects at the present time are: (1) the 
development of a total-body PET scanner for human biomedical research that will allow PET studies to be 
performed 40-times faster, or with 40-times lower radiation dose; (2) evaluation of new ceramic scintillator 
materials and silicon photomultipliers for PET detectors; (3) development of next generation animal PET and 
PET/MRI prototype scanners; (4) compact single photon imagers for animal studies; (5) novel phosphor-coated 
scintillators for depth-of-interaction encoding in PET; and (6) developing the concept of Cerenkov luminescence 
imaging as a novel way to image beta-emitting radionuclides non-invasively. &eluded by 

Contributions to the CNPRC Mission: Multimodal Imaging Core; work with Requester - egic
planning for in vivo imaging at the CNPRC; oversee radiotracer development (with B<cluded by RequeSter and
quality control and quality assurance of PET scanners; in vivo imaging workshops (2010 to 2012); search 
committee for new CNPRC Director; 23 publications (May 1, 201 Oto April 30, 2014). 
Table 6. Exam les of Affiliates and Collaborations (Selected) 

Name and Institution Pro·ect Title Collaborative Activities 
eluded by Requester Enabling technologies for Ultra-high Sensitivity PET R01-CA170874 

scanners (PQ13) 
High Throughput Design, Synthesis, and In Vivo RC4-EB012836 

'-T-------------�i Evaluation of Tar eted Molecular Ima ing Agents 
Core Scientist &eluded by RequeSter MD, PhD, Assistant Professor, Department of Medical 
Microbiology and lmmunolo , chool of Medicine, Immunology and Pathogen Detection Resources Core 
Research Program eluded by Requester is interested in microbial control over immune system 
development, and in transfer vectors and stem/progenitor cells. He is participating 
in projects related to the microbiome and developmental paradigms that include a focus on immune ontogeny, 
the impact of environmental exposures, and the fetal/maternal interface. 
Contributions to the CNPRC Mission: Immunology and Pathogen Detection Resources Core; leadership on 
microbiome and metabolome projects; 6 peer-reviewed publications (May 1, 201 Oto April 30, 2014). 
T bl 7 E I f AffT d C II b 

. 
a e xamp1es o 1 ,ates an o a orations
Name and Institution Project Title Collaborative Activities 

l=Xcluded by Requester
I 

Aberrant T Cell Function and lmmunopathogenesis R21-EY018559 
of CMV Immune Recovery Uveitis 
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Excluded by
Requester

Core Scientist'-----.......--......---- hD, Professor Emeritus, Department of Population Health and Reproduction,
School of Veterinary e ssociate Director, Center for Health and the Environment, Endocrine Core 
Research Program �clude

1

d by esearch program encompasses two distinct disciplines, the first directed 
towards women's hea'""y"aging. e is the lead of the animal core for P42-ES04699, which is in its 8th year and
employs the nonhuman primate model for studies relevant to the health assessment and management of mid
aged women. He is also involved in the population-based SWAN that has studied over 3,000 mid-aged women 
longitudinally for 12 years in five clinical sites. Together, these activities have led to a novel explanation for the 
rise in adrenal steroids during the menopausal transition and the validation of the nonhuman primate model. 
The second aspect of his research program focuses on environmental hazards to human reproductive health. 
These projects are compound-specific and range from industrial solvents (benzene) to personal care product 
enhancements (triclorcarban in bar soaps) as well as off-gased plasticizers (phthalates). He participates in a 
Superfund Program Project supported for 18 years by NIEHS/EPA in which he serves as the Project Leader. 
Contributions to the CNPRC Mission: Endocrine Core; colony management, diagnostic assay development; 
17 peer-reviewed publications (May 1, 2010 to April 30, 2014). 
T bl 8 E I f AffT t d C II b f a e xamp1es o 11a es an o a ora ions 
I Name and Institution Project Title Collaborative Activities 

Excluded by Requester In Utero and Neonatal Effects of Triclocarban R21-ES016802 
Genes and Hormonal Fetal Antecedents to Sex P50-MH082679 
Difference in the Brain in Depression 
Neurological and Reproductive Effects of Hexane R01-ES014049 

C S . . 
�
Excluded by Requester 

PhD p f d V Ch . f R h D f p d' · d ore c1ent1st , ro essor an ice air or esearc epartment o e Iatncs an 
Department of L;e11 OI0I00v ana Murnan Anatomy, School of Medicine, Unit Leader, Multimodal Imaging Core 
Research Programl��1-��;.��Y !translational research program has a particular focus on the fetus and infant
with on oin studies mat aaaress re enerative medicine, tissue en ineerin , stem cell trans lantation, g g  g g g p g ene 
therapy, and the application and use of in vivo imaging modalities. She has a long-standing and productive 
track record in fostering partnerships and productive collaborations. She has studied human and nonhuman 
primate renal, endothelial, hematopoietic, mesenchymal, epithelial, and embryonic stem and progenitor cells 
from a lites an perspective and for transplant and developed novel transplant paradigms that use in

Excluded by ging to monitor ce ra i · integrates with campuswide programs and presents 
Requester . ,m,;"""',..,...,....,..,.,.,,...,., . rtance of nonhuman primates for tran I rch at the national level. 

�----,:,-------,,,-' 

Contributions to the CNPRC Mission: Unit Leader, Research Advisory Committee, Multimodal Imaging Core; 
Director, NHLBI Center for Fetal Monkey Gene Transfer for Heart, Lung, and Blood Diseases; Colony 
Management Advisory Committee and Mortality Review Committee; coordinate and facilitate investigator and 
trainee research needs (e.g., pilot projects, NIH grants); Stem Cell Training Program; Chair/Vice Chair, UC 
Davis IACUC and Animal Care Program Leadership Team; member of the CTSC leadership team; 32 peer-
reviewed publications (May 1, 201 Oto April 30, 2014). 
T bl 9 E I f AffT d C II b . (S I d)a e xamp1es o 11ates an o a orations e ecte 

Name and Institution Project Title 
Excluded by Requester Phase 1/11 Study of AA V9-GAA Gene Transfer 

in Pompe Disease 
Development of Live Attenuated Vaccines 
aqainst Chlamydia! Genital Tract Disease 
West Coast Central Comprehensive 
Metabolomics Resource Core 
Development and In Vivo Characterization of 
Safety-Enhanced RhCMV/SIV Vectors; 
Development of an Effector-Memory T Cell 
AIDS Vaccine; Development of an Attenuated 
CMV Vector for an HIV/AIDS Vaccine 

Collaborative Activities 
IND-enabling studies 

CNPRC P51 Pilot Project and 
Private Source I 
U24-DK097154 (Promotion and 
Outreach Core; Pilot projects) 
• R01-AI095113
• P01-AI094417

L
"'"'" Soocce 

I 
C S . . �Excluded by Requester I PhD p f . R 'd d D' D' . . fore c1ent1s ._ ___________ __, , ro essor-in- esI ence an Irector, IvIsIon o 
Reproductive Endocrinology and Infertility, Department of Obstetrics and Gynecology, School of Medicine, and 
the Chair of the Molecular, Cellular, and Integrative Physiology Graduate Group 

Excluded by h Program: �-----�research focuses on the use of the rhesus monkey as a 
Requester r human reproduction in the areas of: (1) sperm biology and cryopreservation, (2) oocyte maturation 

an ear y embryo culture, and (3) reproductive toxicology. In order to improve the outcome for all males, not a 
select few, her research has focused on freezing epididymal sperm and a multifactoral design to individualize 
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freezing extender components. Contraception development is also a major emphasis of male reproduction 
studies. Investigations on oocyte maturation and embryo developme µ_J..J.a.lj=-J.l.Ll.,..u...;i;�...vn growth factors and 
gene expression as well as mechanisms for transgenerational effects ��1.��:

1
��Y has utilized all of the 

above systems to evaluate reproductive impact of potential toxicants. Co a orations wit clinical faculty provide 
human samples and the basis for translational studies on oocyte health and ovarian/reproductive tract function. 
Contributions to the CNPRC Mission: Banking of sperm from males at colony endpoints; development of an 
alternative diet for idiopathic chronic diarrhea; identify obesity in the colony and approaches for prevention; 
provide frozen sperm to primate researchers; Colony Management Advisory Committee; 27 peer-reviewed 
publications (May 1, 2010 to April 30, 2014) 
T bl 10 E I f AffT d C II b a e xamp es o 1 ,ates an o a orat ons 
I Name and Institution Project Title Collaborative Activities I 

txcluded by , University of Maryland Gluconeogenesis and Energy Substrates in Pending Support 
Requester Primate Ovary 

Michigan State University Effect of Follistatin on Embryo Development Pilot studies I 
I 

Excluded 
T�hle 11. Reproductive Sciences and Regenerative Medicine Research Unit Funded Grants (does not includ€ by 

�clude,d by larants administered bv the Deoartment of Biomedical Enaineerina) Requester 

I Pl l �,.,,,,,. - Pl\ Institution Type Title Description 
Excluded by Requester University of =>rivate Source Development of Attenuated Testing of novel immunization 

Pittsburgh Vaccines against Chlamydia! strategies to overcome chlamydia-
Genital Tract Disease related disease 

UC Davis NIH R01 Flow Effects on Studies focus on how migration of 
(HL068035) Endothelial/Trophoblast placental trophoblast cells is 

Interactions regulated by blood flow 
NIH R01 Mechanisms of Rhesus Characterization of a novel 
(HD057114) Trophoblast Stem Cell trophoblast stem cell system 

Differentiation 
UCSF NIH R01 Positive/Negative Selection Address issues limiting allogeneic 

(HL107974) in Minimally Ablative transplantation by a novel gene 
Transplants delivery vector to genetically 

engineer donor stem cells 
UC Davis NIH P42 Biomarkers of Exposure to This is a superfund basic research 

(ES004699) Hazardous Substances and traininq proqram 
Loma Linda NIH R01 Nonhuman Primate Models Studies to overcome gal antibodies 
University (AI052079) for Human that result in rejection in 

Xenotransplantation xenogeneic transplants 
UCLA NIH R01 In vivo ADA Gene Delivery New gene transfer techniques for 

(Al074043) for the Treatment of SCIO ADA-SCIO using lentiviral vectors 
in infant monkeys 

Michigan NIH R24 Primate Embryo Gene Online resource with a database 
State (RR015253, Expression Resource and other useful tools including 
University OD 012221) oocytes and embryos converted to 

cDNA libraries 
UC Davis Private Source Supplemental FAA on Test new formulas in infant 

Formula Intake monkeys 
Metabolomics Study metabolomics biomarkers in 

relation to infant nutrition 
UCSF NIH R01 The Impact of Tolerance in Oral tolerance induction tested 

(AI090677) the Newborn on Lentiviral prenatally and SIV challenge 
Infection postnatal Iv 

NIH R01 Interruption of Maternal- Studies on novel prenatal transfer 
(AI084109) Fetal transmission of HIV techniques to induce tolerance and 

block SIV infection postnatallv 
Private Source Design of an Effective Novel approach to vaccination in 

Vaccine against HIV: An fetal and infant monkeys 
Alternative 

UC Davis NIH R01 Response of Rhesus Sperm Study methods to efficiently 
(RR016581) to Crvopreservation cryopreserve sperm 

Mt. Sinai NIH P01 Estrogen and the Aging Reproductive endocrine studies in 
(AG016765) Brain aqinq monkeys 
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=>rivate Source I 
=Xcluded by Requester UC Davis I Task order #19 New imaging PET radioligand 

University of NIH P01 Neutralizing Antibody and New approaches for studies on 
North (HL112761) AAV FIX Gene Therapy AAV to overcome neutralizing 
Carolina antibodies for hemophilia 
UC Davis NIH R13 Annual Gene Therapy Support for a multi-year national 

(HL072168) Symposium for Heart, Lung, gene therapy symposium 
and Blood Diseases 

NIH R24 Center for Fetal Monkey Gene transfer strategies with 
(HL085794) Gene Transfer for Heart, lentiviral and AAV vectors in 

Lung, and Blood Diseases monkey models; extensive 
outreach to NHLBI investigators 

NIH S10 PET/CT for Nonhuman Equipment grant to purchase a GE 
(RR025063) Primate Imaging PET/CT clinical imaging system 
NIH S10 Ultrasound Imaging for Equipment grant to replace an 
(00016261) Nonhuman Primate ultrasound clinical imaging system 

Translational Research 
NIH S10 Nonhuman Primate IVIS Equipment grant to replace an 
(00018102) Spectrum lmaaina optical imaaina system 
CIRM Translational Human Support for campus facility and 
CL 1- Embryonic Stem Cell Shared infrastructure specifically for 
00504 Research Facility human stem cell research 
CIRM Annual Gene Therapy Additional support for gm, 1 om, 11 m, 
CG-99019, Symposium for Heart, Lung, 1 ih Annual Gene Therapy 
99029, 
99039, and Blood Diseases Symposium supported by the 
07538 NHLBI (new funding each year) 
CIRM Tissue Engineered IND-enabling studies for tissue 
DR3- Recellularized Tracheal engineered trachea replacements 
07281 Implants 
CIRM Preclinical Model for Differentiation of human ES cells 
RC1- Labeling, Transplant, and In towards renal lineages and 
00144 Vivo Imaging of transplant into the fetal monkey 

Differentiated Human model of obstructive renal disease 
Embryonic Stem Cells 

CIRM In Vivo Imaging for the Studies focus on enhancing PET 
RT1- Detection and Quantitation imaging technologies for stem cell 
01019 of Transplanted research 

Stem/Progenitor Cells in 
Nonhuman Primates 

CIRM In Utero Model to Assess the These studies focus on fetal 
TR1- Fate of Transplanted Human hematopoietic stem cell 
01269 Cells for Translational transplantation and methods to 

rivate Source Pediatric Therapies enhance enqraftment 
UC Davis lmmunoprotective Properties Understand reproductive fitness 

of Sperm Glycocalyx and diaqnostics for male infertility 
UC Davis NIH R24 Rhesus Monkey Oocyte Provide bank of oocytes, 

(RR025880, Resources accessory cells, ovarian tissue, 
OD 010967) and cell lysates for investiaators 
NIH R01 Effects of Fetal Bisphenol A With co-Pl Patricia Hunt, study 
(ES016770) Exposure on Oogenesis maternal exposure to BPA and 

impact on fetal oogenesis 
NIH R01 Binge Ethanol and Oocyte Impact of binge ethanol 
(AA019595) Quality consumption on oocyte quality 

Private Source Efficacy of Ultrasound Effects of therapeutic ultrasound 
Treatment as Male on sperm and role as potential 
Contraceptive contraceptive 

UC Davis CIRM MSC Engineered to Produce IND-enabling studies for the 
DT2 BDNF for Huntington's treatment of Huntington's disease 

disease 
UC Davis NIH R01 Differentiating Human ESC Cell differentiation and transplant 

(DK075415) towards Hepatocytes into the fetal monkey model 
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SCIENTIFIC COMPONENTS: REPRODUCTIVE SCIENCES AND REGENERATIVE MEDICINE UNIT 

PUBLICATIONS (May 1, 2010 to April 30, 2014) 

fcluded by Requester IExperimentally-
lflOUCeO ges1a11or1a1 anarogen excess a1sr□p1s g1□coreg□1a11or1 1r1 mesas monKey aams and their female 

ew cova en cap ure pro es or imag ing an 
disulfide bond formation. Bioconjugate Chem 22:1479-1483, 2011. PMCID: PMC3158659 

I immune response to
.__�.::_:;:J'clI'�i£--Iir'�S�.:I'X'..I'S.r'.Z'��.,;:-.r.I".7.rJlJ'�ZJ'.f:.7J'.t'Jr.irI..I1JI'S.7l:.Z-2�ffZ'.21.,J'�,::-2:,.r;:<�J�LiJL.>.L.l.r ..,_,__,__,_,w..,;......,_.__., 71 
'-----------------------------------' 

Analysis of maternal
microchimerism in rhesus monkeys (Macaca mulatta) using real-time quantitative PCR amplification of MHC

. . . . 

eluded by Requester aractenzat 1on o growt , g omeru ar num er, an 
ney. Anat Rec 296:1747-1757, 2013 PMC Journal-in-

Multiple clinically relevant hormone 
.____,.,.,.....,..e=ra:-,p,-y---,-re,,...g=-1

=m,....,e,....,n'""s--r:a,..,1 r-T"Co,--1 m=p=ro:-v-:e,.........,.c-=-o=g=n=
1 1-v-=-e-=-u=n-=-c=

10..,...n-=--1
=n-a-=--g=e,....,,...-:o,-v=a...,.n-=-e-=-c=o m ized rhesus monkeys. Neu robio I 

Aging 34:1882-1890, 2013. PMCID: PMC3622837 
-f_c_ iu_de_ d_ b_y_R_eq_ u_es_ t _er _____________________________ l Inverse zonation of

hepatocyte transduction with AAV vectors between mice and non-human primates. Molec Gen Metab
104:395-403, 2011. PMCID: PMC32699O7 

F
cluded by Requester 

AAV-mediated gene transfer in the perinatal period results in expression of FVII at levels that protect against
fatal s ontaneous hemorrha e. Blood 119:957-966, 2012. PMCID: PMC327172O 

Dynamics 
.___=or=

in=r=a'""'-r-::o,..,.,.,-,:
1c,-u""'a::-cr'""'g::T."":"uc=o=s=e=-=,.,.u r=in=-g=-r:-u=e=

in=
1z=--::a=1o=n,..,o::-r-:===-�=--=-,...-,,::-==-=-r.::,-r.-::-r.:--::--i......-=T""T"''"="TT"T""":=-=:::,....,.,.,,.,.,.,..,"'""".,......_· 1 95, 2011 . 

PMCID: PMC3O11036 
�xcluded by Requester I Establishment of clonal MIN-0 transplant lines for

molecular imaging via lentiviral transduction and in vitro culture. PLoS One 7:e3935O, 2012. PMCID:

Excluded by Requester 1sp eno exposure a ters eve opmenta gene express ion in t e eta r esus 
macaque uterus. PLoS One 9:e85894, 2014. doi: 10.1371/journal.pone.OO85894. PMC Journal-in-progress 

n Press 

1e ary sugar in ea y ema e pnma es 
pertur s oocyte maturat ion an ,n vttro pre- imp antat 1on em ryo development. Endocrinology 2014 Apr 
14:en2O1411O4 E ub ahead of rint.

eluded by Requester Rhesus monkey cumulus cells revert to a 
mural granulosa cell state following an ovulatory stimulus. Endocrinology 153:5535-5545, 2012. PMCID: 
PMC34732OO 

!§<eluded by Requester !Follicle growth, ovulation, and luteal formation in primates and rodents: A
comparative perspective. Exp Biol Med 238:539-548, 2013. PMC Journal-in-progress 

pcluded by Requester I Maternal bisphenol A
ex osure impacts the fetal heart transcriptome. PLoS One 9(2):e89O96, 2014. PMCID: PMC3934879 

Excluded by -� unctional whole-brain imaging in behaving rodents. Nature Methods 8:301-303, 2011. PMCRequester 
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�
eluded by Requester 

I L Physics in Nuclear Medicine. 4th Edition, E lsevier, Philadelph ia,
'--..-.2 .... 0----, 2......--. -------------' 
pcluded by Requester I Costs and

consequences of cellular compartmentalization and substrate competition among human enzymes involved 
in andro en and estro en s nthesis. Biol Re rod 86:1-8 2012. PMC Journal-in- ro ress 

eluded by Requester Modulation of ,.__.......,,...,...., ......... .....,,,....,.....,..-.,....,....,.,..,,...,...,....,....,.=,...,...,...,......,...,...,...,.,.""""",.......,T71"1'1..-,.,,,......,....,....,..........,....,,,...,....,..-,.,,.,......,.,,......,....,....,...........,....,,rr,r........,....,....,....,.,..,....,..,.n1,e i nte rventi on.

'----------------------------------� 
Imag ing and timing 

performance of 1 cm x 1 cm pos it ion-sens itive solid-state photomultipler. J lnstrum 8:CO2O33, 2013. PMC 
Journal-in-progress 

rcluded by Requester I The role of low-density lipoprotein (LDL) and high-
density lipoprotein (HDL) in comparison with whole egg yolk for sperm cryopreservat ion in rhesus monkeys. 
Asian J Androl 13:459-464, 2011. PMCID: PMC3739331 

f<cluded by Requester I Antioxidants, oxyrase, and mitochondrial
uncoup ler 2,4-dinitrophenol improved postthaw surv ival of rhesus monkey sperm from ejaculates with low 
er osurv ival. Fertil Steril 94:2359-2361, 2010. PMC Journal-in- ro ress 

ammalian oocytes are targets for 
prostag landin E2 (PGE2) action. Reprod B iol Endocrinol 8:131, 201 O. PMCID: PMC29888O1 

Maturat ion and fertilizat ion of nonhuman primate oocytes are compromised by 
'------,=r,s-;====�---=��� -2 inhi i r. F r ii ril :12 -12 2 11. PM ID: PM 2 

Effects of triclocarban on intact immature male rat: Augmentation of androgen 
'----------� 

eluded by Requester 
action. Reprod Sci 18:119-127, 2011. PMCID: PMC3O31453 

f=xcluded by Requester I Joint L 1 and total variation regularization for fluorescence 
molecular tomography. Phys Med Biol 57:1459-1476, 2012. PMCID: PMC338OO88 

,=xc1uded by Requester pmpact of bisphenol A 
exposure on hippocampus sp ine synapses and midbrain dopamine neurons in non-human primates: 
caotrastioa effects at different develaomeotal staaes Ne11rataxical 35·113-120 2013 ;MCID: PMC366O149

f<cluded by Requester JDynamic regulation of 
Wnt7a in the primate endometr ium: Implications for regeneration. Endocrinology 153:1063-1069, 2012. 
PMCID: PMC3281546 

f=xcluded by Requester performance and limitations of positron em iss ion 
tomography (PET) scanners for imaging very low activity sources. Physica Medica do i:pii:S112O-
1797 13 00051-3, 2013. PMCID: PMC379582O 

B inge drink ing prior to pregnancy detection in a nonhuman 
._ __ r..,..im-at,_e-: -=B,_e.,....h _a...,vi,....o-ra-.-l _ e_v _a..-

lu_a..,..,ti-o -n -o..,..f -o=tts_r..,..in - .�Alcohol Clin Ex Res 2013 Oct 24 E ub ahead of rint

Excluded by Requester In vivo tracking of Th1 cells by PET reveals quant itative and temporal distr ibution and 
s ec 1 1c omin in I m hatic tissue. J Nucl Med 2014 Jan 16. E ub ahead of rint]. 

SIV replication in the infected 
.__""r ""'e..,s"""u""s,..,m=a""'c""aq=,u'""e""'""'1s::-r:,1m=1 ""'e.,,,...."""y:-T<:::-:::-,=:::--=�""e=-=p""re""'e""x.,.,,1s=in=-::g:-,-..,..,.....,......,,c""'e,rr-::c""'o""'m""p""'a=-=r:.-:m�e nt. Sci Trans! Med 4: 1 36 ra69, 

2012. PMCID: PMC352O6O7 
Th17 cells and regulatory T cells in elite 

��---....... �.L..�::...;.J....�r ...... �:,._,�:;-...... -q_,11_T....r...��.::....:r...:..�f\.L..r....,.
,.., ..... -:-.:..u�7''"",r....:r-.::....�rrLLIT.._r1c,1CTu..i.l1�-f..r-��-=-'>1.-..... �i5"".:,_7_.2._.�:r:r-""t:> MC ID: PM C21399494

Development of CMV immune recovery uveitis 
'-,1-::::,s--,a"'s""'s""o"'c"'1a=e;::r--;w=1 ...--,,,_....,...."c"'e,.......,=r-e""p_,.e=1O""'n.........,.a""'n=-;,;-p"oo"r;;--;<s-;-;y,.,s "'e,..,.m=-=1"c,...M V-specific T cell responses. Cl in Infect Dis 

52:409-417 2011. PMCID: PMC3O6O886 

Excluded by Requester onocy e ac 1va 1On y in er eron-a 1s assoc1a e w 1 a1 ure o ac 1eve a sus aine 
virolog ic response after treatment for hepat itis C virus infection. J Infect Dis 2013 Dec 1 0 [Epub ahead of 

B isphenol A alters early 
,....__"""'o""o""'"g""en::<"Ce"'"'s..,.1s,.......,.1"'""n """""""e-r,::e:r-a.-r-:o...,-v.,..a'"""ry,.,.......,o,,......,=__,,..,=.,..,.,...-===.,.......,==-=--=s-=-...,....,.,,....-r....,...,,...........,O9: 17525-17530, 2012. 

PMCID: PMC3491481 
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�eluded by Requester 
I ._L ______________________ __.Ontogeny of CD24 in the human kidney. Kidney 

Int 77:1123-1131, 2010. PMC Jou rnal-in-p rog ress 
ecluded by Requester IA specific family of interspe rsed 

repeats (SIN Es) facilitates meiotic synapsis in mammals. Mol Cytogenet 6:1. doi: 10.1186/1755-8166-6-1, 
2013. PMCID: PMC3545902 
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r -----�I Applications for p reclinical PET/MRI. Sem Nucl Med 43:19-29, 2013. PMC 

Jou rnal-in-progress 
�eluded by Requester 

CA. Int ra-amniotic IL-1f3 induces fetal inflammation in rhesus monkeys and alte rs the r egulato r y T cell/lL-17 
balance. J lmmunol 191:1102-1109 2013. PMCID: PMC3720768 

-------------�Pharmacokinetics and biodist r ibution of a human monoclonal antibody to 
oxidized LDL in cynomolgus monkey using PET imaging. PLoS One 7:e45116, 2012. PMCID: PMC3444451 

Loss of fe rtilization potential of dessicated rhesus macaque 
'---......,,..,...........,..,..,....,,.,...,.......,..,...,,..,.....,.,.....,.,........,.....,.......,.,..,..,....,.,.,.....,...,.,..,.... _ _,,.., r obiolo 62:161-166 2011. PMC Journal-in- ro ress 

Assessment of luteal function in the vervet monkey as a means to develop a model for obesity-related 

women o 1 ate ra sa p 1ngo-oop o rectomy. enopause 
c::-..,.....-:-�"-'-'=��'-"'-'---=-><'-'-'--'---'--'-"-'-'......,...,.,_,.,_.!..!...l.!,"-'--'-''-'----"��r

...,
ss 

d r enal androgens du r ing the menopausal transition. Ob/Gyn Clin 
North Am 38:467-475 2012. PMCID: PMC3185242 

fcluded by Requester
: I Ovarian ad renal inte ractions du r ing the menopausal t ransition.

Mine r va G1necol 65:641-651 2013. PMC Journal-in- ro ress 
eluded by Requester And r ostenediol 

complements transition. enopause 19:657-663, 2012. PMCID: 
PMC3366061 

eluded by Requester 

eluded by Requester xtensive effects Of in vitro

oocyte matu ration on rhesus monkey cumulus cell t r ansc r iptome. Am J Physiol Endoc r inol Metab 301:E196-

X- ray luminescence optical tomog r aphy imaging: expe r imental studies. --;,,;-::-.,-:--:-r-:.-.-:-:-:-::--;;;�=,_....,_-;,;-;;-:.--:2,_;0"'1,#.3. PM C Jou rn al-in-progress
Simultaneous PET and multispect ral 3-dimensional fluorescence 

�----===-=r====�1m=-=a=in=-=g::-:::-:sy-:--:s:-re=-=m=-........ �ucl Med 52: 1268-1275, 2011. PMC Journal-in-prog ress 
'----,-----------J 

. Antioxidant treatment in the absence of exogenous lipids and proteins p r otects 
r esus macaque spe r m rom cryop rese rvation-induced cell memb r ane damage. Theriogenology 76:168-
176 2011. PMCID: PMC3109175 

ymp a 1c en o e 1a ce s p r ov 1 e an in uc 1 e source o e omeos a 1c cy o me 1n e r eu m-
ot I m ho enia. Int lmmunol 25:471-483, 2013. PMCID: PMC3720065 

In vivo Cerenkov luminescence imaging: A new tool 
'------,,---,---,-,---,--=.,-,..,..=----=�--,-,,....,,....,,,........,...,,.....,,..=-,....,,.... fo r molecula r ima in . Phil Trans R Soc A 369:4605-4619, 2011. PMCID: PMC3263789 

Dehydroepiand rosterone sulfate levels reflect 
'------.----.......-,-,-...,.........---.-------,----,,,-----,------' uct 1on an response to human chorionic gonadotropin challenge in 

I ri . M n 2 : 2 - 2 1 . PMCID: PMC3546135 
Essential role of ubiquitin C'-----.,e=r

=m=1
=n=a.,.-,:�y=�=:-r-��....-:=..-.-,��.,...,.,m:-=m=a=m=m�a�1

=a=n-o=o=c=y=e=-=m=a�u=
ra=10�n:-.-ce11 Physiol 227 :2022-2029, 

2012 PMC lrn ,roal-io-orooress 

f eluded by Requester !ontological aspects of plu r ipotency and sternness
genes in the r hesus monkey and human. Gene Exp r Patte rns 11 :285-298, 2011. PMC Jou r nal-in-p r og r ess 
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�
eluded by Requester 

I ._L ______________________ ___. Decellularized rhesus monkey kidney as a three-
dimensional scaffold for renal tissue engineering. Tissue Eng Part A 16:2207-2216, 2010. PMCID: 
P�t1C294?94? 

eluded� Requester I Renal tissue engineering with decellularized rhesus 
monke s: A e-related differences. Tissue En Part A 17:2891-2901, 2011. PMCID: PMC3226054 

eluded by Requester Tissue specificity of decellularized rhesus monkey 
kidney and lung scaffolds. PLoS One 8:e64134, 2013. PMCID: PMC3661477 

Ptl,���equester 
i-,,,:---....,.,..,......,..,----,--.,.,...------,,...,...,...,...T="-r---.--:----:----...,......,---,----,,�---,,....,.,...----..,..,....r--=.....-----.-----'uantitative, simultaneous PET/ R or intra-tumoral imaging wit a MR-compat1 e PET scanner. J 

Nucl Med 53:1102-1109, 2012. PMCID: PMC3552656 

�--··--·-- Irnca y re evant ormone treatments aI to in uce spinogenesIs in pre ronta cortex o age 
female rhesus monke s. J Neurosci 32: 11700-11705, 2012. PMCID: PMC3657730 

eluded by Requester ew shielding configurations for a simultaneous PET/MRI scanner 
at 7T. J Ma n Reson 239C:50-56, 2013. PMC Journal-in- ro ress 

eluded by Requester 

eluded by 

Allergy 42:1104-1118, 2012. PMC Journal-in-progress 
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__ __,,-,----,----,-----,.,..,..,....---,----..,.......,.�==----:----.-:-,------,----,,--.-�1 Optimal whole-body
PET scanner configurations for different volumes of LSO scintillator: a simulation study. Phys Med Biol 

Ultra staging to unmask the prescribing of adjuvant therapy in 
�-c�a�n�c�e=r�p�a=1=e=n=s�:��e�u=u�r=e-o�p�p�o�r=u=n=1�y�o-1=m-age micrometastases using total-body 18F-FDG PET scanning. 

J Nucl Med 55:696-697, 2014. PMC Journal-in- ro ress 
eluded by Requester EGF-like ligands mediate progesterone's anti-

apoptotic action on macaque granulosa cells. Biol Reprod 88:18, 2013. doi: 10.1095/biolreprod.112.103002 
PMC Journal-in-progress 

f½cluded by Requester I hCG-induced down-regulation of PPARy and liver X 
receptors promotes periovulatory progesterone synthesis by macaque granulosa cells. Endocrinology 
151 :5865-5872 2010. PMCID: PMC2999485 

f
cluded by Requester : l Experimental assessment of resolution improvement of 

zoom-in PE I. Phys Med 810156:N165-174, 2011. PMC Journal-in-progress 
fcluded by Requester �pplication of silicon photomultipliers to positron emission tomography. Ann Biomed 

Eng 39:1358-1377, 2011. PMCID: PMC3069330 
f<cluded by Requester I Simulation of light transport in scintillators based on 3D characterization of crystal 

surfaces. Phys Med Biol 58:2185-2198, 2013. PMCID: PMC3651918 
,§<eluded by Requester I Pulse shape discrimination and classification methods for 

continuous depth-of-interaction encoding PET detectors. Phys Med Biol 57:6571-6585, 2012. PMCID: 
PMG346262Z 

fcluded by Requester I Predicting the timing properties of phosphor-
coated scintillators using Monte Carlo light transport simulation. Phys Med Biol 59:2023-2039, 2014. PMC 

rn I-in- r r 

elude
? 

by Changes in the frequency and in vivo vessel-forming ability of rhesus monkey circulating endothelial eaues er y-forming cells across the lifespan (birth to aged). Pediatr Res 71:156-161, 2012. PMCID: 
PMC3358134 

eluded by Requester 1-T-'1
===

::::--i-=-.-:;-;::-====-:::-i-==�-=----=--==-:-=r-===,........,.""ff"T�==:-:==--:-==,,,,...-,-:::--:=:-:=""""'"__,IcIency o capsI sero ype vec ors in primary 
human hematopoietic stem cells in vitro and in a xenograft mouse model in vivo. Cytotherapy 15:986-998, 

Anti-non-Gal-specific combination treatment with an anti-idiotypic Ab and an inhibitory small 
�---,.p\'7"1Tl"',?<'T'TTI',"h,itigates the xenoantibody response. Xenotransplantation 2014 Mar 17 doi: 10.1111/xen.12096 

[Epub ahead of print]. 
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�eluded by Requester 
I ._L _____________________________________ __.Rhesus

monkeys and baboons develop clotting FVIII inhibitors in response to porcine endothelial cells or islets. 
Xeootcaosolaotatioo 2014 [Epub ahead of print]. Excluded by Requester 

I · · · L-----------�Coollng rate affects rhesus monkey sperm survival. J Med Pnmatol 41 :278-283, 
2012 PMC .Jomoal-io-oroaress f<cluded by Requester 
Reproductive hormones and obesity: 9 years of observation from the Study of Women's Health Across the 
Nation. Am J Epidemiol 171 :1203-1213, 2010. PMCID: PMC291549O 

pc1 uded by Requester I Obesity and lifespan health - Importance of the fetal environment. Nutrients
6:1725-1736, 2014. PMCID: PMC4O11O63 

pccluded by Requester pverexpression 
of TGF-f31 in fetal rhesus monkey lung results in prenatal pulmonary fibrosis. Europ Resp J 36:907-914, 
2010. PMCID: PMC3O74616 

eluded by Requester 
Excluded by Requester ,-.,....�-�-��--��------------���-�---��..--,on-mye oa a 1ve con 1 1oning regimen o increase engra men o gene-mo 1 1e 

hematopoietic stem cells in young rhesus monkeys. Mol Ther 20:1033-1045, 2012. PMCID: PMC3345994 
fcluded by Requester �ong-term luciferase expression monitored by bioluminescence imaging after adeno-

assoclatea v1r0s-medlated fetal gene delivery in rhesus monkeys (Macaca mulatta). Human Gene Ther 
21 :143-148, 2010. PMCID: PMC2829449 

pc1uded by Requester I Radiolabeling
and in vivo imaging of transplanted renal lineages differentiated from human embryonic stem cells in fetal 
monkeys. Mol lmag Biol 14:197-2O4, 2012. PMC Journal-in-progress 

f<cluded by Requester IRadiolabeling human peripheral blood stem cells for positron
emission tomography (PET) imaging in young rhesus monkeys. PLoS One 8:e77148, 2013. PMCID: 
PMC37897O2 

,=xc1 uded by Requester !Use of large animal and nonhuman primate models for cell therapy and tissue
engineering. In: Tissue Engineering in Regenerative Medicine, Stem Cell Biology and Regenerative 
Medicine series, Springer Science and Business Media DOI: 10.1007/978-1-61779-322-6, Chapter 21, pp. 
393-413 2011

.... f_c _iu _de _d _b _y_Re _q_ue_s_te _r _____ _,lcenter for Fetal Monkey Gene Transfer for Heart, Lung, and Blood Diseases: An
NHLBI resource for the gene therapy community. Human Gene Ther 23:1130-1135, 2012. PMCID: 
PMC349SSSl f<cluded by Requester I The U.S. Initiative: Clinical and Translational Science
Awards - The UC Davis Perspective. In: (Alving B, Dai K, Chan SHH, editors) Translational Medicine-What, 
Why and How· An International Persnective Transl Bes Biomed Basel Karner Yall,me 3 nn 18-28, 2013. 

f?cluded by Requeste r I Similarity of
bisphenol A pharmacokinetics in rhesus monkeys and mice. Environ Health Perspectives 119:422-430, 
2011 PMCID· PMC3080921 

L
cluded by Requester 

The Biomedical Resource Ontology (BRO) to enable resource discovery in clinical and translational 

Bisphenol A alters the 
L...--���-����---�-----�������������-= t e r  esus monkey mammary g an . PN 109:8190-8195, 2012. PMCID: PMC3361442 
pccluded by Requester jFrozen-thawed rhesus sperm retain normal morphology and highly 

progressive motility but exhibit sharply reduced efficiency in penetrating cervical mucus and hyualuronic 
acid el. Cr obiolo 62:15-21 2011. PMCID: PMC3O44926 

Phenotypic transition of the collecting duct 
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-.......... -10___,med Bi otech nol 2010 :696034, 201 O. PM CID: 

PMC2796364 

,=xc1uded by Requester !Congenital urinary tract obstruction: defining markers of 
developmental kidney injury. Pediatr Res 72:446-454, 2012. PMC Journal-in-progress 

pc1uded by Requester !Fetal exposure to bisphenol-A alters 
conducting airway cellular development by changing epithelial secretory product expression. Environ Health 
Perspect 121 :912-918, 2013. PMCID: PMC3734491 
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icluded by Requester 
I '-----,..,,,.,---,-.,_--,--,_----,---.,---,------ Ethanol, acetaldehyde and estradiol affect growth and

differentiation of rhesus monkey embryonic stem cells. Alcoholism: Clin Exp Res 35:1534-1540, 2011. 
PMCID: PMC3139714 

f=xcluded by Requester �he preimplantation embryo is a target for 
relaxin secretion durin regnancy. Fertil Steril 96:203-207, 2011. PMC Journal-in-progress 

eluded by Requester he efficacy of ultrasound treatment as a reversible male contraceptive in the 
rhesus monkey. Reprod Biol Endocrinol 10:81, 2012. PMCID: PMC3447693 

!§eluded by Requester I Bisphenol A (BPA) 
pharmacokinetics with daily oral bolus or continuous exposure via silastic capsules in pregnant rhesus 
monkeys: Relevance for human exposures. Reprod Tax 2014 Feb 17. pii: S0890-6238(14)00020-3. doi: 
10.1016/j.reprotox.2014.01 .007. [Epub ahead of print] 

l§<cluded by Requester !AAV8-mediated hepatic gene transfer in infant
rhesus monkeys (Macaca mulatta). Mal Ther 19:2012-2020, 2011. PMCID: PMC3222523 

The use of long acting 
�-s-u�c-u�a-n_e_o_ u_s�e-v_o_n_o-rg-e-s�r-e���- g-e��e-p-o�a-s_a_n _ e�e-c� 1 -v _e _ c _o_n�r-a_c_e-p=1v_ e_o_p� 1 ..... on for cotton-top tamarins

(Saguinus oedipus). Zoo Biol 30:498-522, 2011. PMC Journal-in-progress 
l§c1uded by Requester I Signal and noise properties of position-

n i iv v I n h 2 11. PM ID: PMC3180891 
Continuously delivered ovarian 

�-----------------------------� 

steroids do not alter dendritic spine density or morphology in macaque dorsolateral prefrontal cortical 
neurons. Neuroscience 4522:841-845, 2013. PMC Journal-in-progress 
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SCIENTIFIC COMPONENTS: REPRODUCTIVE SCIENCES AND REGENERATIVE MEDICINE RESEARCH UNIT 

VERTEBRATE ANIMALS 

The California National Primate Research Center (CNPRC) vivarium is a component of the UC Davis
Association for Assessment and Accreditation of Laboratory Animal Care International (AAALAC)-accredited
program. The most recent AAALAC review of the UC Davis Animal Care Program resulted in Full
Accreditation with no recommendations for improvements, attesting to the high quality standards at UC Davis
and the CNPRC. At UC Davis, a single Institutional Animal Care and Use Committee (IACUC) oversees all
animal use in research and teaching in order to ensure that the highest ethical and animal welfare standards
are met. UC Davis animal facilities are routinely inspected by the UC Davis Attending Veterinarian,Excluded by

eluded by and the IACUC. Requester 
equester 

1. Proposed Use of Animals. The CNPRC maintains approximately 5 000 animals for investigators locally,
regionally, and nationally. The current CNPRC vivarium consists f Specific Animal of indoor animal space.
The outdoor animal housing area include Specific Animal field corral Specific orn en s Specific Animal The

I or.Ation mmAI 

outdoor space is used primarily to suppo · - m breeding program. The rhe....,.,......,.....,...,..'""".,.,....,.....,...,..,ony
provides research subjects (males and females) that span the entire lifespan ranging from newborns to
juveniles, prime reproductive age adults, to geriatric stages of life. Approximately 1,700 of the 5,000 rhesus
monkeys at the CNPRC are housed indoors. Animal rooms are maintained within the recommended
guidelines established by the current edition of the Guide for the Care and Use of Laboratory Animals and
the Animal Welfare Act. The CNPRC maintains two SPF rhesus colonies totaling 1,730 animals. SPF Level
1 rhesus monkeys are free of Cercopithecine herpesvirus-1 (Herpes B-virus), SRV, SIV, and STLV. The
SPF Level 1 colony of ~1,500 animals range in age from newborns to mature adults. These animals are
housed in designated field corrals, corn cribs, and indoor animal rooms. SPF Level 2 includes pure Indian
origin rhesus that are free of seven persistent viruses including the four Level 1 viruses plus simian foamy
virus, rhesus rhadinovirus, and rhesus cytomegalovirus. The CNPRC also supports 12 long-tailed
macaques for long-term projects funded by other sources. All are housed indoors and according to the
CNPRC Primate Well-Being Plan comparable to rhesus monkeys. A small colony of titi monkeys (~86) are
socially housed generally in family groups.

CNPRC policies provide maximum occupational health and safety including mandatory guidelines for safely
working with nonhuman primates and their fluids, cells, and tissues. Included are the following requirements
when entering animal areas: uniforms, scrubs, or buttoned laboratory coats; designated work shoes or shoe
covers; a facemask; full coverage eye goggles or face shields; and gloves. All work conducted in the
laboratories is under the required BSL2+ conditions and according to the CNPRC training documents and
standard operating procedures (SOPs) for the colony and experimental procedures. All work conducted in
the laboratories are under the required BSL2+ conditions and according to the CNPRC employee
handbook, standard operating procedures (SOPs) for the colony and for defined procedures and in the Pl
Biological Use Authorization (BUA), and related facility and laboratory training documents required for
employment.

2. Justification of Animal Use, Species Choice, and Numbers. The CNPRC provides the optimal
environment in which to conduct studies with monkeys because of the unique facilities and expertise of the
personnel. The use of nonhuman primates is crucial for the study of human health and disease. Nonhuman
primates provide important translational and preclinical models because of reproductive, developmental,
physiologic, and immunologic similarities. The major colony at the CNPRC consists of rhesus macaques as
the species most frequently used in biomedical research and requested by the majority of investigators. The
colony is housed under three different conditions: indoor housing, outdoor group housing in corn cribs, and
half-acre outdoor field corrals. Animal numbers selected for projects are typically determined by a power
analysis as described in individual IACUC-approved protocols.

3. Veterinary Care. T� CNP RC vivarium j� under the direction of the Associate Director for Primate Services
(Chief Veterinarian) eluded by Requester jveterinary support is provided by Veterinarians and Animal Health
Technicians (AHTs) (see Primate Medicine Services). Staff clinicians provide routine surveillance of overall
colony health and management practices as part of routine physical examinations. Animals in the outdoor
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animal colony are weighed, tuberculin tested, immunized for measles and tetanus as needed, serum 
banked as required, and examined routinely by a veterinarian twice annually. Animals housed outdoors are 
brought indoors to the hospital for treatment until resolution of the clinical problem and then returned to the 
social group as quickly as possible to maintain social stability. The hospital has an approximate average 
daily census of 100 animals (maximum 200). Animals in the indoor colony are weighed bi-monthly, 
tuberculin tested twice annually, vaccinated for measles as needed, serum banked as required, and 
examined by a Veterinarian generally before assignment to research projects and/or during annual 
evaluations. Indoor-housed animals on morning health report are assessed by a clinician and typically 
treated in their home cages as needed. Approximately 160 animals are on health report daily with a daily 
average of 45 animals requiring follow-up care. In addition to clinical care, the veterinary staff members also 
perform research and veterinary care surgeries (~300 major surgical procedures annually). Clinical 
veterinary staff members also conduct colony-based projects on new anesthetic agents, improved vaccines 
for animal health, and new surgical techniques. Surveillance for tuberculosis is essential for the continued 
health status of the CNPRC colonies. 

4. Provisions to Minimize Discomfort, Pain, and Injury. Discomfort is minimized with appropriate sedation,
analgesics, and handling techniques. All possible anesthetics and analgesics are included and administered
under the direction of a CNPRC veterinarian. Animals are sedated with ketamine hydrochloride (5-30 mg/kg
intramuscular [IM]), telazol (5-8 mg/kg IM), or ketamine with dexmedetomidine (0.015-0.075 mg/kg IM; with
reversal atipamezole at a comparable dose) routinely to minimize discomfort during experimental
procedures. For surgical procedures, animals are intubated and maintained under isoflurane (to effect), with
post-operative monitoring for 2-3 days and administration of oxymorphone (0.15 mg/kg) or buprenorphine
(0.01 -0.03 mg/kg) for 3 days per veterinary discretion. Animals are monitored by the veterinary staff for
alertness and activity post-anesthesia, including daily assessment for appetite, hydration, and stool quality.
Sutures and condition (e.g., appetite, hydration) are assessed daily for 7 days post-operatively, discomfort is
assessed and scored 3 days post-operatively. Antibiotics and other related pharmacologic agents are
administered under the supervision of a CNPRC veterinarian according to the CNPRC formulary. The
CNPRC maintains a full veterinary staff (Senior Veterinarians, Veterinary Residents, Animal Health
Technicians, Veterinary Pathologists, Pathology Technicians) (see all sections of Primate Services).
Veterinarians are on call 24 hours a day, seven days a week. The CNPRC maintains an animal hospital,
surgery and radiology suites, infectious and noninfectious nonhuman primate nurseries, an infectious
isolation unit, and anatomic and clinical pathology services. UC Davis complies with NIH policy on animal
welfare, the Animal Welfare Act, and all other applicable federal, state, and local laws.

5. Methods of Euthanasia. Animals are euthanized by an overdose of pentobarbital (�120 mg/kg
intravenously) consistent with the recommendations of the American Veterinary Medical Association
(AVMA) Guidelines on Euthanasia. All methods include well-established CNPRC SOPs as noted above,
which are approved by the UC Davis IACUC.
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SCIENTIFIC COMPONENTS: REPRODUCTIVE SCIENCES AND REGENERATIVE MEDICINE RESEARCH UNIT 
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SCIENTIFIC UNITS: REPRODUCTIVE SCIENCES AND REGENERATIVE MEDICINE RESEARCH UNIT 

LETTERS OF SUPPORT 

Letters of support from the individuals named below are provided on the pages that follow. 
Excluded by Requester 

1 . .........,..-----==------=,-,----'MD, PhD, Professor and Powell University Chair in Genetics; Director, Powell Center
for Rare Disease Research; Associate Chair of Pediatrics, University of Florida 

Excluded by Requester 

2-.........,..�-���....,..,...,,MD, Professor, Microbiology, Immunology & Molecular Genetics and Pediatrics,
University of California, Los Angeles 

3 
Excluded by Requester 

MD, Associate Professor in Residence, David Geffen School of Medicine, 

Excluded by Requester 
4. PhD, Assistant Professor, Department of Psychiatry and Behavioral Sciences, UC

......,1':ITl'TC'""lrrnnurr,n,c:'TTTnln', University of California, Davis

s.l
Excluded by RequeSter fhD, Professor, Department of Psychology; Director, Gene Therapy Center, 

School of Medicine, University of North Carolina at Chapel Hill 

6. 
eluded by Requester 

MD, PhD, Professor, Department of Pathology & Laboratory Medicine; Director, 
---.---.--' erapy rogram, University of Pennsylvania School of Medicine 
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UF FLORIDA 
College of Medicine 

Department of Pediatrics 

Child Health Research Institute 

Powell Center for Rare Disease Research 

xcluded by Requester 
July 10, 2014 

PO Box 100296 

Gainesville, FL 32610 

Office: (352) 273-6563 

Fax: (352) 273-5461 

ro essor, epar men s o e ia rics and Cell Biology and Human Anatomy, 
School of Medicine Reproductive Sciences Unit Leader, California National Primate Research Center, 
Center for Fetal Gene Transfer for Heart, Lung, and Blood Diseases 
University Of California, Pedrick and Hutchison Roads Davis, CA 95616-8542 

Excluded by 

Dear Requester 

Please accept this letter as enthusiastic support of your renewal application for funding of the 
California National Primate Research Center. Over the previous nine years of NHLBI support through 
your Center for Fetal Monkey Gene Transfer for Heart Lung and Blood Diseases we have had the 
opportunity to conduct critical experiments with the goal of bringing gene transfer studies to pediatric 
populations with inherited disease. The first collaboration lead to a key understanding of the 
biodistribution and longevity of expression of AA V vectors in primates. Subsequently, we were able to 
establish a novel feature of AA V9 in its ability to transduce cardiac tissue. These studies have lead the 
way to a series of experiments in support a clinical program in young children with Pompe disease. 
Facilitated by the support of data from the Center we received approval of an Investigational New Drug 
Application by the FDA for a novel gene therapy study and the study has just completed enrollment. One 
year data from the first cohort is very promising and several key publications have resulted from this work. 
The long-term success of this and related clinical studies will certainly depend future collaboration with 
the Center. 

There is also no doubt that the annual symposia on Fetal Gene Transfer provides participants with 
a unique opportunity to interact with colleagues in a small, topic-focused setting that encourages 
discussion and collaboration. The interactions at this meeting have proven to be an excellent context for 
collaboration with members of the gene therapy community as well as with members of the Center for 
Fetal Gene Transfer. As an example, from my own laboratory, several students have had the opportunity 
to participate in the meeting and give oral and poster presentations, which has been an invaluable 
experience. The participation of students and post-doctoral fellows in the symposia is especially important 
and allows those who are in the early stages of their career to gain experience in presentation as well as the 
chance to participate in discussions with established investigators. This unique training opportunity will 
assure that we continue to recruit talented young scientists to the field of gene therapy. 

The Center for Fetal Gene Transfer is a unique resource for primate experiments that are critical in 
bridging the gap between rodent studies and clinical application. For myself and the students from my lab 
who have participated in these symposia over the past several years, the knowledge we have gained as well 

The Foundatlglref�01tt1pp(;iptor Nation 
An Equal Opportunity Institution 
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as the collaborations they have fostered have greatly benefited our work and will certainly help in assuring 

that the gene therapy projects we have established with continue to make an impact in human studies and 
change future medical care in inherited disease. 

Best regards, 

Excluded by Requester 

Professor and Powell University Chair in Genetics 

Director, Powell Center for Rare Disease Research 

Associate Chair of Pediatrics 
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UNIVERSITY OF CALIFORNIA, LOS ANGELES UCLA 

BERKELEY• DAVIS• IRVINE• LOS ANGELES• MERCED• RJVERSIDE • SAN DIEGO• SAN FRANCISCO SANTA BARBARA • SANTA CRUZ 

July 7, 2014 

Excluded by Requester 

ro essor an ice- air for Research, Department of Pediatrics, School of Medicine 

Unit Leader, Reproductive Sciences and Regenerative Medicine, California National Primate 

Research Center 

Center for Fetal Monkey Gene Transfer for Heart, Lung, and Blood Diseases 

Translational and Pilot Programs Director, UC Davis Clinical and Translational Science Center 

eluded by 

Dear equester 

I am writing to state my enthusiastic support for the renewal of the Primate Center base 

grant. As you know, I have been a member of the Advisory Committee for the Center for Fetal 

Monkey Gene Transfer for Heart, Lung and Blood Diseases since its inception and have been in 

involved in the review of the annual Pilot Project applications and have attended each of the 

annual scientific symposia. I strongly believe that this is a unique and highly valuable resource 

for the field of gene therapy and the pilot projects supported have been instrumental in 

assessing the translational potential for a variety of gene therapy approaches which has led to 

clinical applications. The extremely high quality of the work performed in the Center with the 

array of technologies available for in vivo interventions and imaging make these studies highly 

reliable as pre-clinical models. My own group has directly used the NHLBI Center for Fetal 

Monkey Gene Transfer for Heart, Lung and Blood Diseases for pilot studies of non

myeloablative pre-transplant conditioning and direct in vivo gene delivery using lentiviral 

vectors, which are underlying current and future clinical trials of gene therapy for ADA-deficient 

SCIO and sickle cell disease. Additionally, you and I have shared R01 and P01 awards for 

other studies done at the Center. These studies have led to direct clinical applications for our 

trials of gene therapy for immune deficiency diseases and sickle cell disease, e.g. the use of 

non-myeloablative conditioning with busulfan that we modeled in rhesus infants (1,2). Other 

novel studies on biodistribution of in vivo administered lentiviral vectors will have applications to 

the treatment of a variety of genetic disorders (3-6) 

In addition, the annual symposia have been rich sources of knowledge sharing with great 

combinations of speakers from diverse areas (gene therapy, imaging science, bioengineering). 

The small meeting setting allows direct interactions among investigators and has spawned 

many productive collaborations. 
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The Primate Center is a crucial resource that is essential for our translational studies and 

ongoing collaborations with you. I am highly supportive of the renewal of this vital support. 

Sincerely, 

Excluded by Requester 

Professor, Microbiology, Immunology & 
Molecular Genetics and Pediatrics 

University of California, Los Angeles 

eluded by Requester 

Excluded by Requester 
'--------------------------� 

Effects of busulfan dose 

escalation on engraftment of infant rhesus monkey hematopoietic stem cells after gene marking 

by a lentiviral vector. Exp Hematol. 2006 Mar;34(3):369-81. PMID: 16543071 

2_ 
eluded by Requester 

Excluded by Requester Nonmyeloablative conditioning regimen to increase engraftment of gene-

modified hematopoietic stem cells in young rhesus monkeys. Mol Ther. 2012 May;20(5):1033-

45 PMID: 22294147 

3_ r
cluded by Requester

Lentiviral vector gene transfer into fetal rhesus monkeys (Macaca mulatta): lung-targeting 

ap roaches. Mol Ther. 2001 Dec;4 6 :614-21. PMID: 11735346 
eluded by Requester 

4 . .._ ___________________ _.
HIV-1-derived lentiviral vectors and

fetal route of administration on transgene biodistribution and expression in rhesus monkeys. 

Gene Ther. 2005 May;12(10):821-30. PMID: 15815706 

5 
eluded by Requester 

Excluded by Requester n rapu monary an 1n ramyocar 1a gene rans er in r esus mon eys 

acaca mu atta : sa ety and efficiency of HIV-1-derived lentiviral vectors for fetal gene delivery. 

Mol Ther. 2005 Jul·12 1 :87-98. PMID: 15963924 
eluded by Requester 

Excluded by Requester 1---------------------------------'

ffects of Vector Backbone and Pseudotype on Lentiviral Vector-Mediated Gene 
'-------� 

Transfer: Studies in Infant ADA-Deficient Mice and Rhesus Monkeys. Mol Ther. 2014 Jun 13. 

[Epub ahead of print] PMID: 24925206 
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DAVID GEFFEN SCHOOL OF MEDICINE AT UCLA 

!Excluded by Requester 
I 

Excluded by Requester 

Associate Professor 

UCLA, School of Medicine 

July 14, 2014 

Excluded by Requester 

a I ornIa a Iona nma e Research Center 
University of California, Davis 
Pedrick and Hutchison Roads 
Davis, CA 95616-8542 

Excluded by Requester 

Dear 

I am very pleased to write a strong letter of support for Primate Center base grant renewal. 
As you know I am quite happy that you encouraged me to pursue monkey studies to examine a 
model with an immune system closer to that of humans. As you are aware, we have 
demonstrated that we have operational tolerance to foreign proteins in our mouse model by 
administration of gene therapy vectors in utero and in neonates. It has been quite encouraging 
that we saw a similar finding in the limited studies that we performed in monkeys with you as part 
of the pilot study and animals provided by your Center for Fetal Monkey Gene Transfer For 
Heart, Lunq, and Blood Diseases located at the California National Primate Research Center. I 

Pending Support 

As you are also aware, we are completing the data analysis to submit this work as a 
combined mouse and monkey manuscript that I think we be of significance in the field. On the 
horizon, I have been working with the NHLBI Gene Therapy Resource Program to obtain 
approval for vector aliquots so we can perform additional studies in your monkey model in utero. 
This will be quite interesting to determine if the fetal immune system can be altered. As you know 
the aim of all of these studies is to determine if we can develop new therapies for inherited 
protein disorders in humans. With certain secreted and intracellular protein disorders, such as 
Hemophilia A and Pompe Disease respectively, the ability of overcoming the established 
immune response to protein replacement therapy is very difficult in what are both life threatening 
(Hemophilia A) and fatal (Pompe Disease) disorders that lack good alternatives today in these 
situations. If we can establish operational tolerance, as has been suggested by our limited data 
to date in monkeys, this may change substantially both the treatment and out come for patients 
with these and other disorders and so change the paradigm of when certain disorders can begin 
treatment. 

I look forward to our continue collaboration in these important areas of investigation. 

Sincerely, 
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Excluded by Requester 
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UNIVERSITY OF CALIFORNIA, DA VIS 

BERKELEY• DA VIS• IRVINE• LOS ANGELES• MERCED• RIVERSIDE• SAN DIEGO• SAN FRANCISCO 

Excluded by Requester 

!Excluded by Requester
I 

California National Primate Research Center 

July 12, 2014 

Professor and Vice-Chair for Research, Department of Pediatrics, and 
Department of Cell Biology and Human Anatomy, UC Davis School of Medicine 

SANTA BARBARA •SANTA CRUZ 

Translational and Pilot Programs Director, UC Davis Clinical and Translational Science Center 
Davis, CA 95616 

Dea 

eluded by 
equester 

I am writing to stress how crucial the facilities and researchers at the California National Primate Research 
Center (CNPRC) have been for my career development at UC Davis. In particular, your support and 
encouragement for my plans to use the primate model have greatly expanded the horizons of my research, 
and led directly to new discoveries on prenatal brain development in my laboratory. I am deeply indebted 
and grateful for the invaluable resources, including prenatal monkey brain tissue, which you have provided 
for my research program. 

My laboratory research centers on determining how CNS development is regulated under normal and 
pathological conditions, as a means for identifying factors that contribute to the etiology of 
neurodevelopmental disorders. The developing monkey CNS closely models the complexity of human 
brain development, something that is not captured by rodent models. As such, the monkey model of brain 
development offers key advantages. For example, monkey brain development is not compressed into a 
short period of time, but proceeds on a pace matched by that in the human brain - allowing us to both 
identify and manipulate important steps in brain development. Your support, and the innovative resources 
at the CNPRC have made primate research in my laboratory possible. 

I am very excited to continue our established collaboration to work together on development of new 
primate models for CNS disorders. I also look forward to completing our investigation on neural precursor 
cell development in the prenatal macaque brain through our CNPRC Pilot Grant Award. 

Sincerely, 
Excluded by Requester 

Department of Psyc iatry an 
UC Davis MIND Institute 
Sacramento, CA 95817 
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� 

lT.11 

Excluded by Requester 

UNC 
SCHOOL OF MEDICINE 

GENE THERAPY CENTER 

July 6, 2014 

THE UNIVERSITY 

of NORTH CAROLINA 

at CHAPEL HILL 

GENE THERAPY CENTER 

7119 THURSTON BOWLES 

CAMPUS BOX 7352 

CHAPEL HILL, NC 27599-7352 

Professor, Departments of Pediatrics and Cell Biology and Human Anatomy 

Reproductive Sciences and Regenerative Medicine Unit Leader 
California National Primate Research Center 

Center for Fetal Monkey Gene Transfer for Heart, Lung, and Blood Diseases 
University of California, Davis 

=Xcluded by Requester 

Dear 

T 919.962.3285 

F 919.966.0907 

I am pleased to provide this letter of strong support for the competitive renewal of the California 

National Primate Research Center (CNPRC) base grant. As a recipient of support to conduct a project in 
the NHLBI Center for Fetal Monkey Gene Transfer for Heart, Lung and Blood Diseases, I can speak 

directly to the importance of this resource. First it should be noted that the services are outstanding and 

make available to the research community a truly unique opportunity to carry out non-human primate 
studies. Similar to other colleagues, we have been able to test our novel AA V vector constructs in 
nonhuman primates, which would not have been possible without your assistance and support. More 

importantly, these experiments provide critical data for feasibility studies in humans. 

For these reasons, I should mention that these experiments are crucial from a scientific perspective as 
well as regulatory (i.e., FDA). For example, in one of our studies we are trying to evaluate the best 

vector for gene delivery for the heart. As a result of the non-invasive imaging we are able to carry out at 
your facility; we reduced the number of animals in the experiment dramatically and could obtain data in 

real time. This was the data presented to the FDA in the pre IND package in order to carry out "pivotal" 
tox bio-distribution studies. I have not been able to find this expertise of services elsewhere truly 

making your capabilities "one of a kind". 

Because we have a specific interest in using in vivo imaging techniques (PET/CT, optical imaging) to 
monitor gene expression long-term and non-invasively we are appreciative that you have developed very 

unique capabilities in monkeys that further enhances our interest and provides more opportunities to 
explore in vivo imaging in nonhuman primates. This not only advances the field but allows us to develop 

methods for the use of similar protocols in humans. Your center and this topic are timely since we have 
ongoing safety trials related to non-invasive imaging for DMD clinical studies. As we discussed, we 

ge11etherapy. tmc. edu 
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have plans to submit an NIH application for non-human primate studies based on the results of this 
project. We hope that the outcome will be a continued success as we have already experienced with your 
unique Center. 

I also wanted to mention the new AA V targeted vectors we are now studying with you for 
intracranial/neural applications. Again, the unique imaging capabilities you have developed (e.g., 
ultrasound guided procedures, bioluminescence) are crucial in the development and study of this model. 

I look forward to continued studies with you on our recently funded PO 1, and to further use your unique 

resources and expertise. 

Professor/Director 
Pharmacology/Gene Therapy Center 
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� Penn Medicine 
University of Pennsylvania School a/Medicine 

July 10, 2014 
Excluded by Requester 

nmate Research Center 
University of California, Davis 
Pedrick and Hutchinson Roads 
Davis CA 95616-8542 

txcluded by Requester 
Dear 

Gene Therapy Program 

Department of Pathology and Laboratory Medicine 
Division ofTransfusion Medicine 

I am writing to express my support for your competing renewal application for the California National Primate 
Research Center. 

I have interacted with your Gene Therapy Center on multiple occasions and have found the resource you provide 
both unique and critical to the progression of gene therapy. Before I review the specifics of the interactions I want 
to comment on the value of having access to nonhuman primates for gene therapy research. 

My experience with gene therapy research spans 20 years and involves different vector platforms (retrovirus, 
adenovirus and adeno-associated virus) in small and large animals and in clinical trials. These complete data sets 
of experiments in mice, monkeys and humans have led to several important themes including the value of 
nonhuman primates in simulating host vector interactions in humans. Smaller animal models are of limited value 
in assessing the role of natural infections on gene therapy or the potential of T cells to capsids and transgene 
products in extinguishing expression. The response of the nonhuman primate to vectors much better simulates 
what is seen in humans. This is even more complicated when evaluating younger primates such as in the setting 
of in utero or immediate post natal gene therapy where nonhuman primates are necessary. 

I have had the privilege of participating in the Center's annual scientific conference which is extremely well 
organized and of value. In the day of large society meetings we miss out on the interactions that occur with 
smaller meetings such as that run by the Gene Therapy Center. 

Another interface with the Center was in the evaluation of novel AA V vectors discovered in my laboratory for in
vivo gene therapyjExcluded by rras one of the first to call me when we published the new the AA V vectors. She 
was extremely effective in establishing the scientific and administrative foundation for a sharing of reagents with 
her group and in the evaluation in NHPs. The data that emerged were first rate and of significant value to the 
field. 

The more recent collaboration we forged in the Gene Therapy Center related to the development of gene therapy 
for liver metabolic diseases. My lab is pursuing approaches for liver directed gene therapy in parallel for two 
disorders which are both funded by NIH in separate POis: familial hypercholesterolemia in the treatment of 
adolescents and adults and ornithine transcarbamoylase deficiency (OTCD) for the treatment of children. An 
Ethics Advisory Board was convened to help guide the pre-clinical development of both programs, the most 
complicated being that involving clinical studies of AA V gene therapy for OTCD. In collaboration with the 
Advisory Board and our clinical collaborators, we established a working model for using gene therapy for OTCD 
which involves administering vector to newborns with severe OTCD after they recover from their neonatal crisis 
of hyperammonemia. The goal would be to achieve some metabolic stability in the newborns as they await liver 

pcluded by Requester 
TRL Suite 1000, 125 S. 31" Street I Philadelphia PA 19104-3403 ._I ______________ _. 
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transplantation which is the standard of care but not safely done until they are about l year of age or 10 kg in size. 
In summary gene therapy would provide a "bridge to transplant." The critical question is at what age can we 
deliver the vector and achieve high and stable gene transfer. Studies in mice indicated that high level expression 
could be achieved at any age but that transgene expression was transient when vector was administered before 1 
week of age. We believe the instability was due to the early proliferation of hepatocytes realized in a new born 
and the dilution and/or activate of vector genomes. 

We contacted the Center about performing pilot studies on human rhesus macaques administered AAV8 vector 
expressing a reporter gene. Specifically, 1 week old male animals (OTCD is X linked recessive) are delivered 
AA V8 vector via a peripheral vein and sacrificed either 1 week or 4 weeks later. Our data showed incredibly high 
transduction of hepatocytes (almost 90% following 3x 10E12 GC/kg) in animals sacrificed 1 week after injection. 
However, transduction efficiency declined 10 fold over the ensuing 3 weeks consistent with what we saw in mice. 
We are now conducting studies in collaboration with the Center with animals slightly older to see if we can define 
the window of development in primates when more stable transgene expression can be achieved. These data are 
viewed a seminal by the scientists, clinicians and the Advisory Board in establishing the rational for a clinical 
trial. 

In summary, the California National Primate Research _,....,..I..I..Ll.....__...,__, ........ �·a1 for ensuring the ongoing needs and 
opportunities provided in gene therapy remain available. ��1i�:,��Y runs a great program and is extremely 
collaborative and effective in providing access to the resources o e enter. 

Sincerely, 
Excluded by Requester 
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SCIENTIFIC UNITS: REPRODUCTIVE SCIENCES AND REGENERATIVE MEDICINE RESEARCH UNIT 

RESOURCE SHARING PLAN 

A detailed Resource Sharing Plan is included in the Overall component of this application. 
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APPLICATION FOR FEDERAL ASSISTANCE 

SF 424 (R&R) 

5. APPLICANT INFORMATION

Legal Name*: 

Department: 

Division: 

Street1 *: 

Street2: 

City•: 

County: 

State*: 

Province: 

Country*: 

ZIP/ Postal Code*: 

Regents of the University of California 

Sponsored Programs 

Office of Research 

1850 Research Park Drive 

Suite 300 

Davis 

CA: California 

USA: UNITED ST A TES 

956186153 

Person to be contacted on matters involving this application 

Prefix: First Name•: Middle Name: 

Ms. Alyssa 

Position/Title: 

Street1 •: 

Street2: 

City*: 

County: 

State•: 

Province: 

Country*: 

ZIP/ Postal Code*: 

Contracts and Grants Analyst 

1850 Research Park Drive 

Suite 300 

Davis 

CA: California 

USA: UNITED STATES 

956186[53 

Phone Number*: 530-754-7827 Fax Number: 530-754-7879 

7. TYPE OF APPLICANT*

Other (Specify): 

0MB Number: 4040-0001 

Expiration Date: 06/30/2016 

Organizational DUNS*: 04 71200840000 

Last Name*: Suffix: 

Bunn 

Email: aabunn@ucdavis.edu 

H: Public/State Controlled Institution of Higher Education 

Small Business Organization Type 0 Women Owned 0 Socially and Economically Disadvantaged 

11. DESCRIPTIVE TITLE OF APPLICANT'S PROJECT*
Respiratory Diseases Research Unit

12. PROPOSED PROJECT

Start Date·

05/01/2015

T racking Number: GRANT117037 42 

Ending Date• 

04/30/2020 

Funding Opportunity Number: PAR-14-226 . Received Date: 07/15/2014 
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0MB Number: 4040·0010 

Expiration Date: 06/3012016 

Project/Performance Site Location(s) 

Project/Performance Site Primary Location 

Organization Name: 

Duns Number: 

Street1 •: 

Street2: 

City*: 

County: 

State*: 

Province: 

Country*: 

Zip / Postal Code*: 

University of California Davis 

0471200840000 

One Shields Ave 

Davis 

CA: California 

USA: UNITED STATES 

956165270 

Project/Performance Site Congressional District*: 

File Name 

Additional Location(s) 

T racking Number: GRANT117037 42 

0 I am submitting an application as an individual, and not on behalf of 

a company, state, local or tribal government, academia, or other type of 

organization. 

CA-003 
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RESEARCH & RELATED Other Project Information 

1. Are Human Subjects Involved?* o Yes e No 

1.a. If YES to Human Subjects 

Is the Project Exempt from Federal regulations? 0 Yes 0 No 

If YES, check appropriate exemption number: - 1 - 2 - 3 _4 - 5 - 6

If NO, is the IRB review Pending? o Yes 0 No 

IRB Approval Date: 

Human Subject Assurance Number 

2. Are Vertebrate Animals Used?* • Yes 0 No 

2.a. If YES to Vertebrate Animals 

Is the IACUC review Pending? O Yes 0 No 

IACUC Approval Date: 

Animal Welfare Assurance Number 

3. Is proprietary/privileged information included in the application?* • Yes 0 No 

4.a. Does this project have an actual or potential impact - positive or negative - on the environment?* 0 Yes 

4.b. If yes, please explain:

4.c. If this project has an actual or potential impact on the environment, has an exemption been authorized or an O Yes

environmental assessment (EA) or environmental impact statement (EIS} been performed? 

4.d. If yes, please explain:

5. Is the research performance site designated, or eligible to be designated, as a historic place?* O Yes 

5.a. If yes, please explain:

6. Does this project involve activities outside the United States or partnership with international o Yes

collaborators?*

6.a. If yes, identify countries:

6.b. Optional Explanation:

Filename 

7. Project Summary/Abstract* RD_Abstract.pdf 

8. Project Narrative*

9. Bibliography & References Cited RD_Bibliography.pdf

10.Facilities & Other Resources RD _Faci I itiesOtherResources. pdf 

11.Equipment RD _Equipment. pdf 

Page1514 

0MB Number: 4040-0001 

Expiration Date: 06/30/20 t 6 

e No 

0 No 

e No 

e No 

Tracking Number: GRANT117037 42 Funding Opportunity Number: PAR-14-226. Received Date: 
2014-07 -15T19:19:27.000-04:00 

Obtained by Rise for Animals. 
Uploaded to Animal Research Laboratory Overview (ARLO) on 09/19/2020



Contact PD/Pl: Lewin, Harris, A Scientific-Units-004 (104) 

SCIENTIFIC COMPONENTS: RESPIRATORY DISEASES RESEARCH UNIT 

ABSTRACT 

The mission of the Respiratory Diseases Research Unit is to define the cellular and molecular mechanisms 
for diseases of the respiratory system as a foundation to develop therapeutic strategies. Core and Affiliate 
Scientists within the Research Unit utilize the nonhuman primate as an important translational animal model for 
understanding the pathogenesis of respiratory diseases that affect humans. Research programs within the 
Research Unit are multidisciplinary and synergistic, integrating the fields of inhalation toxicology, mucosal 
immunology, and neurophysiology in a comprehensive fashion to address critical scientific problems in 
pulmonary medicine. Moreover, each Unit Core Scientist serves as a resource to the California National 
Primate Research Center (CNPRC) by contributing unique expertise towards service cores and management. 
Major scientific focus areas within the Unit are to characterize the development of the respiratory system 
during early life, to understand the pathways by which lung development is regulated, and to investigate the 
long-term health impacts of environmental exposures. Unit Core and Affiliate Scientists have a long history of 
collaborative investigations on air pollution using rodent and nonhuman primate models to extrapolate the 
health effects of exposures on the human lung across the lifespan. A significant accomplishment during this 
funding period has been the construction of a new Respiratory Diseases Center at the CNPRC, with dedicated 
laboratory space for pulmonary research and a state-of-the-art Inhalation Exposure Facility. Completion of the 
proposed Specific Aims in this P51 renewal will strengthen the Respiratory Diseases Unit as a CNPRC 
resource by expanding research in emerging areas such as infectious disease, by increasing opportunities for 
investigators to conduct translational studies in a comparative fashion, and by mentoring junior investigators to 
develop into future nonhuman primate respiratory scientists. 
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SCIENTIFIC COMPONENTS: RESPIRATORY DISEASES RESEARCH UNIT 

FACILITIES AND OTHER RESOURCES 

Clinical: Clinical care and related procedures at he CNPRC are conducted in the hospital area containing pre
and post-surgery suites, outpatient, hospital and isolation wards, surgery, and pathology suites. The Clinical 
Pathology Laboratory includes services for hematology, clinical chemistry, bacteriology, parasitology, and 
serology (see Primate Services).

Animal: The vivarium, which is part of the UC Davis AAALAC-accredited program, includes indoor animal 
space including animal rooms, hospitals, surgery suites, nurseries, radioactive monitoring housing areas, and 
infectious animal housing. The outdoor animal housing area includes half-acre field corrals and corn-cribs as 
described in other sections of the application. Primate Services is centralized and provides animal care, colony 
management, research support, training, occupational safety, and a staff of expert animal handlers. The 
Clinical Pathology Laboratory in Anatomic and Clinical Pathology Services provides diagnostic support 
services as noted. The veterinary staff includes on-site veterinarians for clinical care (24/7), veterinary 
pathologists, and animal health technicians, all described in other sections of the application. See Primate 
Services sections for more details. 

Computer: Colony demographics, breeding management, and health and pathology are all computerized, and 
Information Technology Services provides desktop support and other related services. Biostatistics services 
and Biomedical Informatics support are also provided on campus and through the UC Davis CTSC. Multiple 
Macintosh and PC computer systems and appropriate software for word processing, graphics, spreadsheets, 
and statistical analyses are all available. 

icluded by Requester I Office: Wi hin h Respiratory Diseases Center at the CNPRC,.___,.,.,----,-....,..,....--=,--,----'each have 100 sq. ft.
offices. has a 120 sq. ft. office at the Center for Health and the Environment. eluded by has 
a 150 .......,......,.__......,_ __ ......,M3B on campus. eque5ler 

Other: The CNPRC provides the optimal environment for studies with nonhuman primates based on the 
facilities and support services available. All laboratories are regularly inspected by UC Davis, Yolo County, and 
California agencies to assure compliance with regulations regarding the use of biohazardous agents and 
infectious, chemical, and radioactive waste. 
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SCIENTIFIC COMPONENTS: RESPIRATORY DISEASES RESEARCH UNIT 

EQUIPMENT 

�eluded by Requester 
I �L--------� laboratory consists of laminar flow hoods (2), CO2 incubators (2), standard 4° 

refrigerators (2), �°C freezer (1 ), bench top centrifuges (2), PCR hood, a cytospin, and waterbaths (2). 

pcluded by Requester I laboratory includes laminar flow hoods (2), fume hoods (2), CO2 incubators (4), a
microscope and inverted microscopes (2), a thermocycler, 42 refrigerators (3), s-202C freezers (2), a s-802C 
freezer (located in the laboratory), one s-802 freezer (located in common space), a Taylor Wharton Cryogenic 
Storage Unit (capacity for 24,000 samples, located in common space), microcentrifuge, bench top centrifuges 
2 a PCR hood, protein and DNA electrophoresis equipment, and waterbaths (4). 

eluded by Requester 

A Leica LMD6000 laser capture microscope with DIC and cutting lenses from 6.3x to 150x; 
��a�s_e_r _ s_c�a-n_n_in_g�confocal microscope with long working distance water immersion lenses is located in the 

School of Veterinary Medicine and available on a recharge basis to image fluorescently stained whole mount 
tissues; ABI Step One Plus Taqman machine for RT-PCR; a Nexelom Cellometer for cell counting; a plate 
reading spectrophotometer with kinetic capability (SpectraMax Plus); nanodrop spectrophotometer; research 
quality epifluorescent microscopes with cameras and imaging software (3); embedding and sectioning systems 
(microtomes, embedders) for paraffin, frozen and resin sections are located at the Center for Health and the 
Environment; a cytospin for preparing slides for cell lavage differentials. 

eluded by Requester 
There is a wide array of instruments and related equipment for the measurement of pulmonary

�-----� 

function available i Excluded by laboratory and as described in the Inhalation Exposure Core. Requester 
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0MB Number: 4040·0001 

Expiration Date: 06/3012016 

RESEARCH & RELATED Senior/Key Person Profile (Expanded) 

I 
Exclu ded by Requester 

Tracking Number: GRANT117037 42 

PROFILE - Project Director/Principal Investigator 
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I 
xcluded by Requester 

I 
J=xcluded by Requester 

Tracking Number: GRANT117037 42 

PROFILE - Senior/Key Person 

PROFILE - Senior/Key Person 

I 

I 
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I 
Excluded by Requester 

Tracking Number: GRANT117037 42 

PROFILE - Senior/Kev Person 
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Contact PD/Pl: Lewin, Harris, A Scientific-Units-004 (104) 0MB Number: 4040-0001 

Expiration Date: 06/30/20t 6 

RESEARCH & RELATED BUDGET - SECTION A & B, BUDGET PERIOD 1 

ORGANIZATIONAL DUNS*: 0471200840000 
Budget Type*: • Project O Subaward/Consortium
Enter name of Organization: Regents of the University of California 

Start Date*: 05-01-2015 End Date*: 04-30-2016 Budget Period: 1 

A. Senior/Key Person

Prefix First Name• Middle 

Name 

Last Name* Suffix Project Role* Base Calendar Academic Summer Requested Fringe Funds Requested($)* 

1. 

2. 

3. 

4. 

Excluded by Requester 
Salary ($) Months Months Months Salary ($)* Benefits ($)* 

Scientific Unit nstitutional Base EFFORT 0.0 0.0 24,411.00 9,736.00 34,147.00 
Leader/Core !Salary 
Scientist 
Core Scientist 
Core Scientist 

.......... ,,,,  .. , ................. , ,  .. 

Core Scientist 

0.0 0.0 18,150.00 563.00 18,713.00 
. .................. , .. , ......................... ............ .............. . . .......... ,, ...................................................... . 

0.0 0.0 18,150.00 6,071.00 24,221.00 
. ....... ,, .. , .. ,, .. , .. ,, .. , .. ,, .. , .. ,, ........ . . ............ . . . ,,, ........ , , ,  ........ ,,, ........ ....... , , ,  ....... .......................... . .. . 

0.0 0.0 12,651.00 5,046.00 17,697.00 
........... ,, ..................... ,, .. 

.__ _________________ __, 
. ....... ,, .................................................. .......................... ,, ...................................................... . 

Total Funds Requested for all Senior Key Persons in the attached file 

Additional Senior Key Persons: 

B. Other Personnel

Number of Project Role*

Personnel*

Post Doctoral Associates 
Graduate Students 

File Name: Total Senior/Key Person 94,TTS.00 

Calendar Months Academic Months Summer Months Requested Salary ($)* Fringe Benefits* Funds Requested ($)* 

....................................................................................................... ...................................... ...................................... ...................................... .................................................. .............................................. .................................................. 

·············1··············�:·t:t��r:ti1:-�i���.�0·�� ......................... ············� ·································"··· ...................................... ······························2·1·:46·1·:60 ··························1·1·:353:60 ······························s2:s1·4:60
:::::::::::::�::::::::::::::t.��h�ic.�(:*:�r:P.?:fccluded by Requester il___J :::::::::::::::::::::::::::::::::::::: :::::::::::::::::::::::::::::::::::::: ::::::::::::::::::::::::::::::�:1A1:�§o. ::::::::::::::::::::::::::�:�:!?$.§o. ::::::::::::::::::::::::::::::�$.;���;�:o.

2 TBN Core Scientists 2.4 29,841.00 9,982.00 39,823.00 
4 Total Number Other Personnel Total Other Personnel 120,982.00 

Total Salary, Wages and Fringe Benefits (A+B) 215,760.00 

RESEARCH & RELATED Budget {A-B} (Funds Requested) 
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RESEARCH & RELATED BUDGET - SECTION C, D, & E, BUDGET PERIOD 1 

ORGANIZATIONAL DUNS*: 0471200840000 

Budget Type*: • Project O Subaward/Consortium 

Enter name of Organization: Regents of the University of California 

Start Date*: 05-01-2015 End Date*: 04-30-2016 Budget Period: 1 

C. Equipment Description

List items and dollar amount for each item exceeding $5,000 

Equipment Item Funds Requested($)* 

Total funds requested for all equipment listed in the attached file 0.00 

Additional Equipment: 

D. Travel

File Name: 

Total Equipment 0.00 

1. Domestic Travel Costs ( Incl. Canada, Mexico, and U.S. Possessions)

Funds Requested ($)* 

9,000.00 

0.00 2. Foreign Travel Costs

E. Participant/Trainee Support Costs

1. Tuition/Fees/Health Insurance

2. Stipends

3. Travel

4. Subsistence

5. Other:

O Number of Participants/Trainees 

RESEARCH & RELATED Budget {C-E} (Funds Requested) 

Tracking Number: GRANT11703742 

Total Travel Cost 

Total Participant Trainee Support Costs 
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9,000.00 

Funds Requested ($)* 

0.00 

0.00 

0.00 

0.00 

0.00 
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RESEARCH & RELATED BUDGET- SECTIONS F-K, BUDGET PERIOD 1 

ORGANIZATIONAL DUNS*: 0471200840000 

Budget Type*: • Project O Subaward/Consortium 

Enter name of Organization: Regents of the University of California 

Start Date*: 05-01-2015 End Date*: 04-30-2016 Budget Period: 1 

F. Other Direct Costs Funds Requested($)* 

1. Materials and Supplies 3,000.00 

2. Publication Costs 6,000.00 

3. Consultant Services 0.00 

4. ADP/Computer Services 0.00 

5. Subawards/Consortium/Contractual Costs 0.00 

6. Equipment or Facility Rental/User Fees 0.00 

7. Alterations and Renovations 0.00 

Total Other Direct Costs 9,000.00 

G. Direct Costs Funds Requested ($)* 

H. Indirect Costs

Indirect Cost Type 

1. MTDC Primate Center Rate

Cognizant Federal Agency 

(Agency Name, POC Name, and POC Phone Number) 

I. Total Direct and Indirect Costs

Total Direct Costs (A thru F) 233,760.00 

Indirect Cost Rate (%) Indirect Cost Base ($) Funds Requested ($)* 

22. 7 233,760.00 53,064.00 
----------< 

Total Indirect Costs 53,064.00 

DHHS, ERNEST WILLARD, (415) 437-7820 

Total Direct and Indirect Institutional Costs (G + H) 

Funds Requested ($)* 

286,824.00 

Funds Requested ($)"I 

0.00 

K. Budget Justification* File Name: RD_Justification.pdf 

(Only attach one file.) 

RESEARCH & RELATED Budget {F-K} (Funds Requested) 

Tracking Number: GRANT11703742 
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Contact PD/Pl: Lewin, Harris, A Scientific-Units-004 (104) 0MB Number: 4040-0001 

Expiration Date: 06/30/20t 6 

RESEARCH & RELATED BUDGET - SECTION A & B, BUDGET PERIOD 2 

ORGANIZATIONAL DUNS*: 0471200840000 

Budget Type*: • Project O Subaward/Consortium 

Enter name of Organization: Regents of the University of California 

Start Date*: 05-01-2016 End Date*: 04-30-2017 Budget Period: 2 

A. Senior/Key Person

Prefix First Name• Middle 

Name 

Last Name* Suffix Project Role* Base Calendar Academic Summer Requested Fringe Funds Requested($)* 

Salary ($) Months Months Months Salary ($)* Benefits ($)* 

1. Excluded by Requester Scientific Unit Institutional Base EFFORT 0.0 0.0 24,656.00 10,405.00 35,061.00 

2. 

3. 

4. 

Leader/Core Salary
Scientist 
Core Scientist 
Core Scientist 

..... , ,  . ................. , , , ,  .. , ................. , ,  .. 

Core Scientist 

0.0 0.0 18,150.00 563.00 18,713.00 
. ..................... , .. , ....................... . . ............ .............. . . .......... ,, ...................................................... . 

0.0 0.0 18,150.00 6,392.00 24,542.00 
, ,  .. , ,  .. , .. ,, .. , .. ,, .. , .. , ,  .. , .. ,, .. , .. ,, ........ ... ........... ... ,,, ........ , , ,  ........ ,,, ........ ....... , , ,  ....... ........................... .. . 

0.0 0.0 12,777.00 5,392.00 18,169.00 
. .......... ,, ............ ,, .................................... .......................... ,, ...................................................... . 

Total t-unas Hequestea tor a11 ::;enior Key 1-'ersons in the attached file 

Additional Senior Key Persons: 

B. Other Personnel

Number of Project Role*

Personnel*

Post Doctoral Associates 

Graduate Students 

File Name: Total Senior/Key Person 96,485.00 

Calendar Months Academic Months Summer Months Requested Salary ($)* Fringe Benefits* Funds Requested ($)* 

....................................................................................................... ...................................... ...................................... ...................................... .................................................. .............................................. .................................................. 

i �:�;:j�z,;;i:;j��
deot5

rFORT r 2i:676 00 ii :Wii 00 33:66600 
:::::::::::::�::::::::::::::t��h�ic.�(:*:�r:P.H��1.�i=,��y r ....................... ::::: :::::::::::::::::::::::::::::::::::::: :::::::::::::::::::::::::::::::::::::: ::::::::::::::::::::::::::::::3.:1:;�3.$.§0. ::::::::::::::::::::::::::�:1.:��$.§0. ::::::::::::::::::::::::::::::��;�o.�§o.

2 TBN Core Scientists 2.4 29,956.00 10,550.00 40,506.00 

4 Total Number Other Personnel Total Other Personnel 123,TT2.00 

Total Salary, Wages and Fringe Benefits (A+B) 220,257.00 

RESEARCH & RELATED Budget {A-B} (Funds Requested) 
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RESEARCH & RELATED BUDGET - SECTION C, D, & E, BUDGET PERIOD 2 

ORGANIZATIONAL DUNS*: 0471200840000 

Budget Type*: • Project O Subaward/Consortium 

Enter name of Organization: Regents of the University of California 

Start Date*: 05-01-2016 End Date*: 04-30-2017 Budget Period: 2 

C. Equipment Description

List items and dollar amount for each item exceeding $5,000 

Equipment Item Funds Requested($)* 

Total funds requested for all equipment listed in the attached file 0.00 

Additional Equipment: 

D. Travel

File Name: 

Total Equipment 0.00 

1. Domestic Travel Costs ( Incl. Canada, Mexico, and U.S. Possessions)

Funds Requested ($)* 

9,270.00 

0.00 2. Foreign Travel Costs

E. Participant/Trainee Support Costs

1. Tuition/Fees/Health Insurance

2. Stipends

3. Travel

4. Subsistence

5. Other:

O Number of Participants/Trainees 

RESEARCH & RELATED Budget {C-E} (Funds Requested) 

Tracking Number: GRANT11703742 

Total Travel Cost 

Total Participant Trainee Support Costs 
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9,270.00 

Funds Requested ($)* 

0.00 

0.00 

0.00 

0.00 

0.00 
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Contact PD/Pl: Lewin, Harris, A Scientific-Units-004 (104) 

RESEARCH & RELATED BUDGET- SECTIONS F-K, BUDGET PERIOD 2 

ORGANIZATIONAL DUNS*: 0471200840000 

Budget Type*: • Project O Subaward/Consortium 

Enter name of Organization: Regents of the University of California 

Start Date*: 05-01-2016 End Date*: 04-30-2017 Budget Period: 2 

F. Other Direct Costs Funds Requested($)* 

1. Materials and Supplies 3,090.00 

2. Publication Costs 6,180.00 

3. Consultant Services 0.00 

4. ADP/Computer Services 0.00 

5. Subawards/Consortium/Contractual Costs 0.00 

6. Equipment or Facility Rental/User Fees 0.00 

7. Alterations and Renovations 0.00 

Total Other Direct Costs 9,270.00 

G. Direct Costs Funds Requested ($)* 

H. Indirect Costs

Indirect Cost Type 

1. MTDC Primate Center Rate

Cognizant Federal Agency 

(Agency Name, POC Name, and POC Phone Number) 

I. Total Direct and Indirect Costs

Total Direct Costs (A thru F) 238,797.00 

Indirect Cost Rate (%) Indirect Cost Base ($) Funds Requested ($)* 

22. 7 238,797.00 54,207.00 
----------< 

Total Indirect Costs 54,207.00 

DHHS, ERNEST WILLARD, (415) 437-7820 

Total Direct and Indirect Institutional Costs (G + H) 

Funds Requested ($)* 

293,004.00 

Funds Requested ($)"I 

0.00 

K. Budget Justification* File Name: RD_Justification.pdf 

(Only attach one file.) 

RESEARCH & RELATED Budget {F-K} (Funds Requested) 

Tracking Number: GRANT11703742 
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Contact PD/Pl: Lewin, Harris, A Scientific-Units-004 (104) 0MB Number: 4040-0001 

Expiration Date: 06/30/20t 6 

RESEARCH & RELATED BUDGET - SECTION A & B, BUDGET PERIOD 3 

ORGANIZATIONAL DUNS*: 0471200840000 

Budget Type*: • Project O Subaward/Consortium 

Enter name of Organization: Regents of the University of California 

Start Date*: 05-01-2017 End Date*: 04-30-2018 Budget Period: 3 

A. Senior/Key Person

Prefix First Name• Middle 

Name 

Last Name* Suffix Project Role* Base Calendar Academic Summer Requested Fringe Funds Requested($)* 

1. 

2. 

3. 

4. 

Excluded by Requester 
Salary ($) Months Months Months Salary ($)* Benefits ($)* 

Scientific Unit Institutional Base EFFORT 0.0 0.0 25,898.00 11,313.00 37,211.00 
Leader/Core Salary

Scientist 

Core Scientist 0.0 0.0 18,150.00 578.00 18,728.00 
. ................ , .. , .................. , .................. ......................... ,, ....................................................... . 

Core Scientist 0.0 0.0 18,150.00 6,610.00 24,760.00 
. ................ , , , ,  .................... , , ,  ...... , ,  .. , .. , ,  .. , .. , ,  .. , .. , ,  .. , .. , ,  ...................... ... ,,, ........ , , ,  ........ ,,, ............... , , ,  .................................... . 

Core Scientist 0.0 0.0 13,421.00 5,863.00 19,284.00 
------------------············································ _____ ___, ___ ............................................................. .................................................................................. .

Total Funds Requested for all Senior Key Persons in the attached file 

Additional Senior Key Persons: 

B. Other Personnel

Number of Project Role*

Personnel*

Post Doctoral Associates 

Graduate Students 

File Name: Total Senior/Key Person 99,983.00 

Calendar Months Academic Months Summer Months Requested Salary ($)* Fringe Benefits* Funds Requested ($)* 

....................................................................................................... ...................................... ...................................... ...................................... .................................................. .............................................. .................................................. 

+ J;frf��,�;;�J�:�:=��:;:::,: ;r

FORT 

I j�:�::�r 1�;�HE :�;���: 
2 TBN Core Scientists 2.4 30,794.00 11,215.00 42,009.00 

4 Total Number Other Personnel Total Other Personnel 130,484.00 

Total Salary, Wages and Fringe Benefits (A+B) 230,467.00 

RESEARCH & RELATED Budget {A-B} (Funds Requested) 
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Contact PD/Pl: Lewin, Harris, A Scientific-Units-004 (104) 

RESEARCH & RELATED BUDGET - SECTION C, D, & E, BUDGET PERIOD 3 

ORGANIZATIONAL DUNS*: 0471200840000 

Budget Type*: • Project O Subaward/Consortium 

Enter name of Organization: Regents of the University of California 

Start Date*: 05-01-2017 End Date*: 04-30-2018 Budget Period: 3 

C. Equipment Description

List items and dollar amount for each item exceeding $5,000 

Equipment Item Funds Requested($)* 

Total funds requested for all equipment listed in the attached file 0.00 

Additional Equipment: 

D. Travel

File Name: 

Total Equipment 0.00 

1. Domestic Travel Costs ( Incl. Canada, Mexico, and U.S. Possessions)

Funds Requested ($)* 

9,548.00 

0.00 2. Foreign Travel Costs

E. Participant/Trainee Support Costs

1. Tuition/Fees/Health Insurance

2. Stipends

3. Travel

4. Subsistence

5. Other:

O Number of Participants/Trainees 

RESEARCH & RELATED Budget {C-E} (Funds Requested) 

Tracking Number: GRANT11703742 

Total Travel Cost 

Total Participant Trainee Support Costs 
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9,548.00 

Funds Requested ($)* 

0.00 

0.00 

0.00 

0.00 

0.00 
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Contact PD/Pl: Lewin, Harris, A Scientific-Units-004 (104) 

RESEARCH & RELATED BUDGET- SECTIONS F-K, BUDGET PERIOD 3 

ORGANIZATIONAL DUNS*: 0471200840000 

Budget Type*: • Project O Subaward/Consortium 

Enter name of Organization: Regents of the University of California 

Start Date*: 05-01-2017 End Date*: 04-30-2018 Budget Period: 3 

F. Other Direct Costs Funds Requested($)* 

1. Materials and Supplies 3,183.00 

2. Publication Costs 6,365.00 

3. Consultant Services 0.00 

4. ADP/Computer Services 0.00 

5. Subawards/Consortium/Contractual Costs 0.00 

6. Equipment or Facility Rental/User Fees 0.00 

7. Alterations and Renovations 0.00 

Total Other Direct Costs 9,548.00 

G. Direct Costs Funds Requested ($)* 

H. Indirect Costs

Indirect Cost Type 

1. MTDC Primate Center Rate

Cognizant Federal Agency 

(Agency Name, POC Name, and POC Phone Number) 

I. Total Direct and Indirect Costs

Total Direct Costs (A thru F) 249,563.00 

Indirect Cost Rate (%) Indirect Cost Base ($) Funds Requested ($)* 

22. 7 249,563.00 56,651.00 
----------< 

Total Indirect Costs 56,651.00 

DHHS, ERNEST WILLARD, (415) 437-7820 

Total Direct and Indirect Institutional Costs (G + H) 

Funds Requested ($)* 

306,214.00 

Funds Requested ($)"I 

0.00 

K. Budget Justification* File Name: RD_Justification.pdf 

(Only attach one file.) 

RESEARCH & RELATED Budget {F-K} (Funds Requested) 

Tracking Number: GRANT11703742 
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Contact PD/Pl: Lewin, Harris, A Scientific-Units-004 (104) 0MB Number: 4040-0001 

Expiration Date: 06/30/20t 6 

RESEARCH & RELATED BUDGET - SECTION A & B, BUDGET PERIOD 4 

ORGANIZATIONAL DUNS*: 0471200840000 

Budget Type*: • Project O Subaward/Consortium 

Enter name of Organization: Regents of the University of California 

Start Date*: 05-01-2018 End Date*: 04-30-2019 Budget Period: 4 

A. Senior/Key Person

Prefix First Name• Middle 

Name 

Last Name* Suffix Project Role* Base Calendar Academic Summer Requested Fringe Funds Requested($)* 

Salary ($) Months Months Months Salary ($)* Benefits ($)* 

1. Excluded by Requester Scientific Unit 
Leader/Core 
Scientist 

Institutional EFFORT 0.0 0.0 26,675.00 11,999.00 38,674.00 

2. 

3. 

4. 

Base Salary 

Core Scientist 0.0 0.0 18,150.00 596.00 18,746.00 
. .................. , .. , .................. , .................. .......................... ,, ...................................................... . 

Core Scientist 0.0 0.0 18,150.00 6,809.00 24,959.00 
. ................ , , , ,  .................... ,,...... .., .. , .. ,, .. , .. ,, .. , .. , ,  .. , .. ,, .. , .. ,, ...................... ... ,,,  ........ , , ,  ........ ,,, ............... , , ,  .................................... . 

Core Scientist 0.0 0.0 13,824.00 6,218.00 20,042.00 
-------------------·················································---------····················································· ....... .................................................................................. .

Total Funds Requested for all Senior Key Persons in the attached file 

Additional Senior Key Persons: 

B. Other Personnel

Number of Project Role*

Personnel*

Post Doctoral Associates 

Graduate Students 

File Name: Total Senior/Key Person 102,421.00 

Calendar Months Academic Months Summer Months Requested Salary ($)* Fringe Benefits* Funds Requested ($)* 

....................................................................................................... ...................................... ...................................... ...................................... .................................................. .............................................. .................................................. 

} J[f[f��,�;;��:;'.�:;;�:::,,:, tORT I �:����F ��;��t�E �:;�TT�: 
2 TBN Core Scientists 2.4 31,300.00 11,742.00 43,042.00 

4 Total Number Other Personnel Total Other Personnel 135,157.00 

Total Salary, Wages and Fringe Benefits (A+B) 237,578.00 

RESEARCH & RELATED Budget {A-B} (Funds Requested) 
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Contact PD/Pl: Lewin, Harris, A Scientific-Units-004 (104) 

RESEARCH & RELATED BUDGET - SECTION C, D, & E, BUDGET PERIOD 4 

ORGANIZATIONAL DUNS*: 0471200840000 

Budget Type*: • Project O Subaward/Consortium 

Enter name of Organization: Regents of the University of California 

Start Date*: 05-01-2018 End Date*: 04-30-2019 Budget Period: 4 

C. Equipment Description

List items and dollar amount for each item exceeding $5,000 

Equipment Item Funds Requested($)* 

Total funds requested for all equipment listed in the attached file 0.00 

Additional Equipment: 

D. Travel

File Name: 

Total Equipment 0.00 

1. Domestic Travel Costs ( Incl. Canada, Mexico, and U.S. Possessions)

Funds Requested ($)* 

9,834.00 

0.00 2. Foreign Travel Costs

E. Participant/Trainee Support Costs

1. Tuition/Fees/Health Insurance

2. Stipends

3. Travel

4. Subsistence

5. Other:

O Number of Participants/Trainees 

RESEARCH & RELATED Budget {C-E} (Funds Requested) 

Tracking Number: GRANT11703742 

Total Travel Cost 

Total Participant Trainee Support Costs 
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9,834.00 

Funds Requested ($)* 

0.00 

0.00 

0.00 

0.00 

0.00 
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Contact PD/Pl: Lewin, Harris, A Scientific-Units-004 (104) 

RESEARCH & RELATED BUDGET- SECTIONS F-K, BUDGET PERIOD 4 

ORGANIZATIONAL DUNS*: 0471200840000 

Budget Type*: • Project O Subaward/Consortium 

Enter name of Organization: Regents of the University of California 

Start Date*: 05-01-2018 End Date*: 04-30-2019 Budget Period: 4 

F. Other Direct Costs Funds Requested($)* 

1. Materials and Supplies 3,278.00 

2. Publication Costs 6,556.00 

3. Consultant Services 0.00 

4. ADP/Computer Services 0.00 

5. Subawards/Consortium/Contractual Costs 0.00 

6. Equipment or Facility Rental/User Fees 0.00 

7. Alterations and Renovations 0.00 

Total Other Direct Costs 9,834.00 

G. Direct Costs Funds Requested ($)* 

H. Indirect Costs

Indirect Cost Type 

1. MTDC Primate Center Rate

Cognizant Federal Agency 

(Agency Name, POC Name, and POC Phone Number) 

I. Total Direct and Indirect Costs

Total Direct Costs (A thru F) 257,246.00 

Indirect Cost Rate (%) Indirect Cost Base ($) Funds Requested ($)* 

22. 7 257,246.00 58,395.00 
----------< 

Total Indirect Costs 58,395.00 

DHHS, ERNEST WILLARD, (415) 437-7820 

Total Direct and Indirect Institutional Costs (G + H) 

Funds Requested ($)* 

315,641.00 

Funds Requested ($)"I 

0.00 

K. Budget Justification* File Name: RD_Justification.pdf 

(Only attach one file.) 

RESEARCH & RELATED Budget {F-K} (Funds Requested) 

Tracking Number: GRANT11703742 
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Contact PD/Pl: Lewin, Harris, A Scientific-Units-004 (104) 0MB Number: 4040-0001 

Expiration Date: 06/30/20t 6 

RESEARCH & RELATED BUDGET - SECTION A & B, BUDGET PERIOD 5 

ORGANIZATIONAL DUNS*: 0471200840000 
Budget Type*: • Project O Subaward/Consortium
Enter name of Organization: Regents of the University of California 

Start Date*: 05-01-2019 End Date*: 04-30-2020 Budget Period: 5 

A. Senior/Key Person

Prefix First Name• Middle 

Name 

Last Name* Suffix Project Role* Base Calendar Academic Summer Requested Fringe Funds Requested ($)* 

1. 

2. 

3. 

4. 

Excluded by Requester 
�����:-,;:M

'.!.:
o�n!!.th

'.!:
s::.......!!Months Months Salary ($)* Benefits($)* 

S . .
f. U 

. Institutional Base EFFORT O O O O 27 475 00 12 739 00 cIentI IC nit Salary . . , . , . 
Leader/Core 
Scientist 

40,214.00 

Core Scientis 0.0 0.0 18,150.00 614.00 18,764.00 
. ................... , .. , .................. , ...... ............ .............. . . . ......... ,, ...................................................... . 

Core Scientis 0.0 0.0 18,150.00 7,009.00 25,159.00 
. ........ ,, .. , .. ,, .. , .. , ,  .. , .. ,, .. , .. ,, .......... ............ . . . ,,,  ........ , , ,  ........ ,,, ........ ....... , , ,  ....... .......................... . .. . 

...... ............... �.°.r.e. .. �.?i�.�ti� ....... -... -.. -... -... -... -... -... -... -... -........ ..�:.0. ............... �:.0. ............. 1.�!.?.��.:�.0. .............. �.i�.O.�.'.�.O. ............................... �.�i�.�.�.'.�.O. ---------..-....... -...... .-----------�e attached file
----

Additional Senior Key Persons: 

B. Other Personnel

Number of Project Role*

Personnel*

Post Doctoral Associates 
Graduate Students 

File Name: Total Senior/Key Person 104,978.00 

Calendar Months Academic Months Summer Months Requested Salary ($)* Fringe Benefits* Funds Requested ($)* 

....................................................................................................... ...................................... ...................................... ...................................... .................................................. .............................................. .................................................. 

Undergraduate Students ·····························s�·���t�·�i�·
1
,ci�·�i�ai···································· ·········,EFFORT

·········:::T::::::::::::t.��h�ic.�(*:�r:P.?::: Excluded by Requester I
2 TBN Core Scientists 2.4 

4 Total Number Other Personnel 

RESEARCH & RELATED Budget {A-B} (Funds Requested) 

Tracking Number: GRANT117037 42 

Total Other Personnel 140,062.00 

Total Salary, Wages and Fringe Benefits (A+B) 245,040.00 
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Contact PD/Pl: Lewin, Harris, A Scientific-Units-004 (104) 

RESEARCH & RELATED BUDGET - SECTION C, D, & E, BUDGET PERIOD 5 

ORGANIZATIONAL DUNS*: 0471200840000 

Budget Type*: • Project O Subaward/Consortium 

Enter name of Organization: Regents of the University of California 

Start Date*: 05-01-2019 End Date*: 04-30-2020 Budget Period: 5 

C. Equipment Description

List items and dollar amount for each item exceeding $5,000 

Equipment Item Funds Requested($)* 

Total funds requested for all equipment listed in the attached file 0.00 

Additional Equipment: 

D. Travel

File Name: 

Total Equipment 0.00 

1. Domestic Travel Costs ( Incl. Canada, Mexico, and U.S. Possessions)

Funds Requested ($)* 

10,129.00 

0.00 2. Foreign Travel Costs

E. Participant/Trainee Support Costs

1. Tuition/Fees/Health Insurance

2. Stipends

3. Travel

4. Subsistence

5. Other:

O Number of Participants/Trainees 

RESEARCH & RELATED Budget {C-E} (Funds Requested) 

Tracking Number: GRANT11703742 

Total Travel Cost 

Total Participant Trainee Support Costs 
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10,129.00 

Funds Requested ($)* 

0.00 

0.00 

0.00 

0.00 

0.00 
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Contact PD/Pl: Lewin, Harris, A Scientific-Units-004 (104) 

RESEARCH & RELATED BUDGET- SECTIONS F-K, BUDGET PERIOD 5 

ORGANIZATIONAL DUNS*: 0471200840000 

Budget Type*: • Project O Subaward/Consortium 

Enter name of Organization: Regents of the University of California 

Start Date*: 05-01-2019 End Date*: 04-30-2020 Budget Period: 5 

F. Other Direct Costs Funds Requested($)* 

1. Materials and Supplies 3,376.00 

2. Publication Costs 6,753.00 

3. Consultant Services 0.00 

4. ADP/Computer Services 0.00 

5. Subawards/Consortium/Contractual Costs 0.00 

6. Equipment or Facility Rental/User Fees 0.00 

7. Alterations and Renovations 0.00 

Total Other Direct Costs 10,129.00 

G. Direct Costs Funds Requested ($)* 

H. Indirect Costs

Indirect Cost Type 

1. MTDC Primate Center Rate

Cognizant Federal Agency 

(Agency Name, POC Name, and POC Phone Number) 

I. Total Direct and Indirect Costs

Total Direct Costs (A thru F) 265,298.00 

Indirect Cost Rate (%) Indirect Cost Base ($) Funds Requested ($)* 

22. 7 265,298.00 60,223.00 
----------< 

Total Indirect Costs 60,223.00 

DHHS, ERNEST WILLARD, (415) 437-7820 

Total Direct and Indirect Institutional Costs (G + H) 

Funds Requested ($)* 

325,521.00 

Funds Requested ($)"I 

0.00 

K. Budget Justification* File Name: RD_Justification.pdf 

(Only attach one file.) 

RESEARCH & RELATED Budget {F-K} (Funds Requested) 

Tracking Number: GRANT11703742 
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Contact PD/Pl: Lewin, Harris, A Scientific-Units-004 (104) 

SCIENTIFIC COMPONENTS: RESPIRATORY DISEASES RESEARCH UNIT 

BUDGET JUSTIFICATION 

PERSONNEL 
The personnel table provides an overview of the percent full time equivalent (FTE) devoted to CNPRC base 
grant functions and the funding source. Totals with an asterisk (*) represent those individuals whose effort is 
split among more than one component of the CNPRC. 

Percent (%) FTE devoted to CNPRC base 
functions by source 

PE!r�nnnol Role P51 I Program Income I Other I Total
Excluded by Requester Core Scientist, Unit Leader % Effort 

Core Scientist 
Core Scientist 
Core Scientist 

ltsN Core Scientist 10 I 0 I 90 I 100 

TBN Core Scientist 10 I 0 I 90 I 100 

Excluded by Requester Administrative Assistant % Effort 
Unit Safety Coordinator 

I 1..1,,. ;lv-...,..., ·110111>,.,u 

!Excluded by Requester
I IEFFORT

PhD, Core Scientist and Unit Leader I �% Effort l�cluded by

months Requester is Associate 
. .  Professor in the Department of Anatomy, Physiology, and Cell Biology, Schoo o e ennary ed1cine. Dr. 

!?clude_d by I research program is focused on investigating the impact of environmental exposures (air pollution,
allergens, microbes) on pulmonary and immune system development during the first year of life. The overall 
goal of Excluded by research is to understand the mechanisms of susceptibility in the human infant that 
contribute to pe 1atnc airwa s dysfunction, which may ultimately lead to generation of new diagnostics and 
preventive therapies Excluded by erves as the CNPRC Associate Director for Research.Requester 

Excluded by Requester EFFORT 
.____,"""'T"-,----.....,

PhD, Core Scientis ..,.,_,--.....,.....,..,.,.....,.....,...,..... 1,...,....,...."""T"'!..JU;���is Professor in the Department
o natomy, ysiology, and Cell Bio ogy, c oo of Veterinary edicine and served as CNPRC Director
during the current funding perioqExcluded by Re lresearch is focused on airways epithelial, inflammatory, and 
immune cell interactions. His laboratory uses nonhuman primate models of asthma and chronic obstructive 
pulmonary disease (COPD) (emphysema) to investigate lung growth, differentiation and aging, particularly in 
response to inhaled allergens and pollutants. He developed an unbiased stereologic method of counting alveoli 

....... -....... ........,· independent of lung inflation and is an expert in the use of stereology for quantitative measures. Dr. 
�c�����

st is also a member of the Multimodal Imaging Core.

!EFFORT 
I 

% Effort Excluded by 
PhD, Core Scientist

..,......,,......_......,..-..... months Requester is Professor in the
.._,....e_p_a...,.rt _m_e_n..,...t -o-.--..... n-a....,.tomy, Physiolo and Cell 81ology, School of Veterinary e 1cine, and Professor of 

Pediatrics, School of Medicine Excluded by Requester research interests are focused on understanding the 
consequences in the lung of exposure o environmental tobacco smoke in monkeys during critical perinatal 
periods of development (from early gestation to 13 months postnatal age), using morphological, physiological, 
biochemical, and immunological and molecular approaches to measure effects. He has also studied the im act 
of allergens on innervation of the airways using a novel technique of lung whole mount sections. Excluded by

. . Requester 
1s a member of the Inhalation Exposure Core. .__ _____ _, 

Excluded by Requester .-------. % Effort Excluded by 

PhD, Core Scientist!EFFORT I months Reque rofessor, 
.....,,...e_p_a_r..,.m_e_n.,.o-.-......-na-.-o ...... my, Physiology, and Cell Biology, School of Veterinary Medicine. Excluded by research 

program in nonhuman primate lung physiology has focused on the development an va I a 10n o e rhesus 
monkey model of allergic asthma; the application of this model to study the interaction of allergen- and ozone
induced responses in infant monkeys; and the mechanism underlying the development of airway hyper
responsiveness in atopic and non-atopic asthma. He is the lead for the Inhalation Exposure Core. 

TBN, Core Scientists (2) (1.2 calendar months - 10% each Core Scientist). The commitment of the Provost 
and respective Dean's of the Schools of Medicine and Veterinary Medicine, and the Colleges of Biological 
Sciences, Engineering, and Letters and Sciences (see Overview) to new faculty positions includes two Unit 
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Contact PD/Pl: Lewin, Harris, A Scientific-Units-004 (104) 

Core Scientist positions (see Research Strategy). One of the new faculty recruitments is proposed at the junior 
investigator level and one with a more established research program. 

Excluded by Requester o/o Effort Excluded by . . . . '
EFFORT 

I 
________ __,,_

Administrative Assistant
..,....,......,.... ___ 

months Re uester provides adm1nistrat1ve 
suppo -related activities and programs. 

Excluded by EFFORT % Effort Excluded by
Requester PhD, Unit Safety Coordinato 

.....,_ _____ ..,.....,..
months Re uester erves as the Unit 

Safety Coordinator, provides assistance in the training o s a and stu en s, coordinates and prepares sample 
shipments to investigators, and maintains the required documentation associated with these activities. 

FRINGE BENEFITS 
Fringe benefits are calculated at the UC Davis federally negotiated rates, which are applied by title code and 
fiscal year (July through June) 

EQUIPMENT 
None requested 

TRAVEL 
$9,000 total is requested for each Core Scientist to attend a national meeting in their respective area(s) of 
expertise (6 x $1,500). 

SUPPLIES 
$3,000 in general supplies is requested to support activities with new investigators and sharing of resources. 

OTHER EXPENSES 
$6,000 is requested for manuscript preparation and submission (6 x $1,000). 

SUBSEQUENT YEARS 
In Years 2 through 5, all non-personnel costs are increased by 3%. Personnel costs are increased based on 
projected salary escalations by title code and the UC Davis federally negotiated fringe benefit rates. 

FACILITIES AND ADMINISTRATIVE COSTS (INDIRECT COSTS) 
Indirect Costs are budgeted in accordance with the UC Davis rate agreement dated August 19, 2013 at 22.7%, 
which is the negotiated rate for the CNPRC Base Grant. Per the UC Davis' rate agreement, this indirect cost 
rate is applied on a Modified Total Direct Cost basis, which includes all salaries and wages, fringe benefits, 
materials and supplies, services, travel, and the first $25,000 of each subgrant and subcontract. Excluded from 
the modified total direct costs are equipment; capital expenditures; charges for tuition remission; rental costs; 
scholarships and fellowships; as well as the portion of each subgrant and subcontract in excess of $25,000. 
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RESEARCH & RELATED BUDGET - Cumulative Budget 

Section A, Senior/Key Person 

Section B, Other Personnel 

Total Number Other Personnel 

Total Salary, Wages and Fringe 
Benefits (A+B) 

Section C, Equipment 

Section D, Travel 

1. Domestic

2. Foreign

Section E, Participant/Trainee Support 
Costs 

1. Tuition/Fees/Health Insurance

2. Stipends

3. Travel

4. Subsistence

5. Other

6. Number of Participants/Trainees

Section F, Other Direct Costs 

1. Materials and Supplies

2. Publication Costs

3. Consultant Services

4. ADP/Computer Services

5. Subawards/Consortium/Contractual
Costs

6. Equipment or Facility Rental/User
Fees

7. Alterations and Renovations

8. Other 1

9. Other 2

10. Other 3

Section G, Direct Costs 
(A thru F) 

Section H, Indirect Costs 

Section I, Total Direct and Indirect 
Costs (G + H) 

Section J, Fee 

Tracking Number: GRANT11703742 

Totals($) 

20 

47,781.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0 

15,927.00 

31,854.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

498,645.00 

650,457.00 

1,149,102.00 

0.00 

47,781.00 

0.00 

47,781.00 

1,244,664.00 

282,540.00 

1,527,204.00 

0.00 
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PHS 398 Cover Page Supplement 

1. Project Director / Principal Investigator (PD/Pl)

Prefix: 

First Name*: Harris 

Middle Name: A 

Last Name*: Lewin 

Suffix: 

2. Human Subjects

Clinical Trial? 

Agency-Defined Phase Ill Clinical Trial?* 

3. Permission Statement*

e No 

Q No 

O Yes 

O Yes 

0MB Number: 0925-0001 

If this application does not result in an award, is the Government permitted to disclose the title of your proposed project, and the name, 
address, telephone number and e-mail address of the official signing for the applicant organization, to organizations that may be 
interested in contacting you for further information (e.g., possible collaborations, investment)? 

O Yes e No 

4. Program Income*

Is program income anticipated during the periods for which the grant support is requested? Q Yes • No

If you checked "yes" above (indicating that program income is anticipated), then use the format below to reflect the amount and source(s). 
Otherwise, leave this section blank. 

Budget Period* Anticipated Amount ($)* 

Tracking Number: GRANT117037 42 

Source(s)* 
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PHS 398 Cover Page Supplement 

5. Human Embryonic Stem Cells

Does the proposed project involve human embryonic stem cells?* • No Q Yes 

If the proposed project involves human embryonic stem cells, list below the registration number of the specific cell line(s) from the following 
list: http://grants.nih.gov/stem_cells/registry/current.htm. Or, if a specific stem cell line cannot be referenced at this time, please check the box 
indicating that one from the registry will be used: 

Cell Line(s): □ Specific stem cell line cannot be referenced at this time. One from the registry will be used.

6. Inventions and Patents (For renewal applications only)

Inventions and Patents*: O Yes e No 

If the answer is "Yes" then please answer the following: 

Previously Reported*: O Yes Q No 

7. Change of Investigator/ Change of Institution Questions

□ Change of principal investigator / program director

Name of former principal investigator / program director: 

Prefix: 

First Name*: 

Middle Name: 

Last Name*: 

Suffix: 

□ Change of Grantee Institution

Name of former institution*: 

Tracking Number: GRANT117037 42 
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PHS 398 Research Plan 

Please attach applicable sections of the research plan, below. 0MB Number: 0925-0001 

1. Introduction to Application
(for RESUBMISSION or REVISION only) 

2. Specific Aims

3. Research Strategy*

4. Progress Report Publication List

Human Subjects Sections 

5_ Protection of Human Subjects 

6. Inclusion of Women and Minorities

7. Inclusion of Children

I---

Other Research Plan Sections 

8. Vertebrate Animals

9. Select Agent Research

1Q_ Multiple PD/Pl Leadership Plan 

11. Consortium/Contractual Arrangements

12. Letters of Support

13. Resource Sharing Plan(s)

I---

Appendix (if applicable) 

14. Appendix

Tracking Number: GRANT117037 42 

RD_SpecificAims.pdf 

RD_ResearchStrategy_pdf 

RD_ProgressReportPubs-pdf 

RD_ VertebrateAnimals.pdf 

RD _Leners. pd f 

RD _ResourceSharingP!an_ pdf 
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SCIENTIFIC COMPONENTS: RESPIRATORY DISEASES RESEARCH UNIT 

SPECIFIC AIMS 

The mission of the Respiratory Diseases Research Unit is to define the cellular and molecular mechanisms for 
of the respiratory system. The respiratory system, extending from the nares to the alveolar surfaces of the 
distal airways, is a highly complex cellular and architectural entity. Because the respiratory system is the 
largest interface between the organism and the environment, it is the primary target for all classes of airborne 
agents; among these agents are oxidant air pollutants, particulate products, infectious agents, and allergens. 
The fact that most of the respiratory system's growth and differentiation occurs over an extended period of time 
following birth in primate species (e.g., 8-10 years in humans) makes this organ system particularly vulnerable 
to environmental challenges that lead to persistent lung function deficits. Defining the development of the 
respiratory system during early life, understanding the pathways by which it is regulated, and investigating the 
long-term health impact of environmental exposures is a major research emphasis for the Respiratory 
Diseases Research Unit. Research by Unit Core and Affiliate Scientists utilize the nonhuman primate as a 
critically important translational animal model for understanding the pathogenesis of respiratory diseases that 
affect humans. As such, the Specific Aims for the next five-year funding period include: 

Specific Aim 1. Advance the California National Primate Research Center (CNPRC) resource through 

state-of-the art research that contributes towards understanding and treatment of respiratory 

disorders across the age spectrum. 
Plan. Core Scientists will conduct mechanistic and interventional studies in a multidisciplinary collaborative 
environment using the nonhuman primate as a translational animal model for human respiratory disease. The 
CNPRC resource will be utilized by investigating the impact of chronologic age on respiratory immunity, lung 
structure, and airway physiology in the context of lifespan health. In coordination with other CNPRC Scientific 
Research Units and Affiliate Scientists, the Unit will assemble investigative teams poised to respond to large
scale integrative strategic initiatives. 

Specific Aim 2. Contribute unique expertise and service towards enhancement of the CNPRC resource 
at both a regional and national level. 
Plan. Core Scientists will promote the CNPRC resource by serving as experts in the field of nonhuman primate 

respiratory disease and facilitating research conducted by external investigators. Recent construction of the 
Respiratory Diseases Center on-site will provide expanded inhalation exposure capabilities and opportunities 
for investigation of human respiratory disease using the nonhuman primate as a laboratory animal model. The 
Unit will continue to serve as a specialized biological specimen repository for catalogued nonhuman primate 

samples obtained through NIH funded studies in respiratory disorders such as asthma. 

Specific Aim 3. Train and mentor the next generation of nonhuman primate scientists in respiratory 

diseases. 

Plan. Core Scientists will support the development of new nonhuman primate investigators who will direct the 

future of the CNPRC resource. Training will emphasize nonhuman primate models of human respiratory 
disease and graduate/postdoctoral trainees will be recruited from ongoing campus fellowship programs and 

nationally. We will also use the CNPRC Pilot Research Program to encourage junior faculty to address 

translational research questions in respiratory disease using the nonhuman primate models developed by Core 

and Affiliate Scientists. 

Specific Aim 4. Ensure the highest standards of responsible conduct of research and animal care for 

the CNPRC resource. 
Plan. Respiratory Diseases Research Unit Core Scientists will play an active role in maintaining the health of 

CNPRC colony animals through key leadership positions in service cores and management. From a clinical 

perspective, Core Scientists will work directly with Primate Services to share specialized expertise in human 

lung-related procedures and respiratory conditions. 
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SCIENTIFIC COMPONENTS: RESPIRATORY DISEASES RESEARCH UNIT 

RESEARCH STRATEGY 

INTRODUCTION 

The Respiratory Diseases (RD) Unit is unique to the scientific unit structure of the CNPRC in that central to the 
research conducted by Core and Affiliate Scientists is an emphasis on a single organ system - the lung. The 
California National Primate Research Center (CNPRC) is also the only National Primate Research Center 
(NPRC) program with a scientific unit focused on pulmonary diseases (Figure 1 ). Because of the complexity of 
the respiratory system and the need to understand the basic mechanisms regulating the respiratory system's 
response to disease processes, the RD Unit promotes multidisciplinary integrated research programs. 
As individuals, each Core Scientist within the RD Figure 1. Organizational Chart: Respiratory Diseases 

Unit brings a distinct, non-overlapping area of 
research expertise to the CNPRC resource (Table 
1 ). Specialized research expertise within the RD 
Unit includes inhalation toxicology, mucosal 
immunology, and neurophysiology. With Affiliate 
Scientists, RD Unit Core Scientists collectively 
have demonstrated research synergism that has 
resulted in support by two NIEHS P01 funding 
mechanisms. Construction of the Respiratory 
Diseases Center during the current funding period 
provides new centralized laboratory space to be 
used for recruitment of pulmonary faculty and 
development of junior investigators in a collabora-

Harris Lewin, Pl 

Interim Director 

Respiratory Diseases Research Unit

Excluded by Requester 
TBN (2) 

tive environment. It is anticipated that expanded capacity provided by the state-of-the-art Inhalation Exposure 
Core will further support new research opportunities with NIH investigators and the private sector. 

a e T bl 1 R espIratory Iseases R esearc mt ersonne , 1 1at1on, an h U . P I AffT d CNPRC R I o e
Personnel UC Davis Campus Affiliation CNPRC Role 

I Department of Anatomy, Physiology, and • CNPRC Director (2000-2014)
Excluded by Requester 

Cell Biology, School of Veterinary • Multimodal Imaging Core
Medicine 
Department of Anatomy, Physiology, and • Unit Leader, Research Advisory Committee
Cell Biology, School of Veterinary • Associate Director for Research
Medicine • Colony Manaqement Committee
Department of Anatomy, Physiology, and • Inhalation Exposure Core
Cell Biology, School of Veterinary 
Medicine, and Department of Pediatrics, 
School of Medicine 
Department of Anatomy, Physiology, and • Lead, Inhalation Exposure Core
Cell Biology, School of Veterinary 
Medicine 

I I KN/?\ Based on joint recruitments Core Scientists 
Excluded by Requester 

I CNPRC Administrative Assistant 

I CNPRC Unit Safety Coordinator 
11::lN=lo-be-named 

Table 2 shows the support for the RD Unit per the FOA. A small component of salary is supported on the P51 
base grant (see budget justification), and represents the commitment to the mission, outreach, and services. 
Extramural grant funding is shown in Table 3, below. 

Table 2. Support for the Respiratory Diseases Research Unit (does not include research grants per the FOA. See 
Unit grant funding Table 3, below) 

May 1, 2014 to April 30, 2015 May 1, 2015 to April 30, 2016 

P51 Base Grant $212,426 $233,760 
Proqram Income from P51 $0 $0 
Other Sources $0 $0 

TOTAL $212,426 $233,760 
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SIGNIFICANCE 
Progress and Major Accomplishments: Contributions to the CNPRC Mission 
During the current funding period, RD Unit Core and Affiliate Scientists generated 53 publications and $5.1 
million in extramural funding (Table 3). While NIH funding has declined due to discontinuation of PO1 programs 
at NIEHS, we have been successful in diversifying our portfolio of extramural funding for nonhuman rimate 
research throu h other rantin a encies, such as the California Air Resources Board, Private source 
Private Source 

Table 3. Extramural Fundin 

ril 2014 TOTAL 

$5,138,172 

*Does not include currently funded grants May 1, 2014 to April 30, 2015, to date, of $146,135

Major collaborative accomplishments by RD Unit Core Scientists using the rhesus macaque as a nonhuman 
primate model for respiratory disease during the current funding period include: 
• Reported the detrimental effect of inhaled corticosteroid use on lung development using a rhesus

model of pediatric asthma. The risks for infants and young children receiving inhaled corticosteroid
therapy are largely unknown. Clinical studies indicate that inhaled corticosteroid therapy in preschool
children with symptoms of asthma result in decreased symptoms without influencing the clinical disease
course, but potentially affect postnatal growth and development. Using an infant rhesus macaque model of
pediatric asthma developed by RD Unit Core Scientists during the prior P51 funding period (2004-2009),
this study reported that several indicators of postnatal lung growth, differentiation, and function were
negatively affected by inhaled corticosteroid use, suggesting that this common pediatric treatment may
pose risks for normal development of human lungs Excluded by 2012].

Re uester 
• Provided microarray evidence showing comparable molecular profiles between the rhesus model

of allergic asthma and human atopic asthmatics. In collaboration with investigators from Genentech,
Inc., RD Unit Core Scientists reported microarray gene expression data obtained from the adult house dust
mite-induced rhesus asthma model, comparing it with data from human Th2-high asthma!Excluded by Requester
2011]. A comparison of lung gene expression profiles from human Th2-high asthma, the house dust mite
induced rhesus asthma model, and a common mouse asthma model indicated that genes associated with
Th2 inflammation are shared by all three species. However, pathophysiologic aspects of human asthma
(e.g., subepithelial fibrosis, angiogenesis, neural biology, immune host defense biology) were best
represented in the gene expression profile of the rhesus monkey model. This study has confirmed that the
CNPRC rhesus model of allergic asthma most closely recapitulates the human disease phenotype.

• Developed the first nonhuman primate model of pediatric H1 N1 influenza infection. Influenza is the
cause of significant morbidity and mortality in pediatric populations. In collaboration with!Excluded by Requester
from Lovelace Respiratory Research Institute in New Mexico, this study reported the outcome of H1 N1
infection in infant rhesus maca ue monkeys that resulted in significant pulmonary pathology that persisted
long after virus infection Excluded by 014]. Intrinsic developmental differences in infant airway epithelial
cells that contributed to increased susceptibility to influenza infection were also observed. Because current
pediatric influenza vaccine formulations cannot be used in children under 6 months of age, the CNPRC
rhesus model of pediatric H1 N1 infection will be particularly relevant for testing new immunotherapeutic
approaches to prevent the respiratory complications of infection.

• Demonstrated deficiencies of innate immune function in a nonhuman primate model of pediatric
airway epithelium. The immune mechanisms for neonatal susceptibility to respiratory pathogens are
poorly understood. In collaboration with!Excluded by Requester !from the University of Alabama, our
published study provided the first direct evidence that Toll-like receptor responses to lipopolysaccharide
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exposure in airway epithelia from infants and children are functionally distinct from adult epithelia. From a 
translational perspective, these findings are important as they suggest that respiratory pathogen 
susceptibilit in infants ma be partly explained by a hyporesponsive innate immune phenotype in airway 
epithelium Excluded by Requester 2011; 2013]. 

The Respiratory Diseases Resource Program currently maintains a biorepository of specimens collected 
from over 400 nonhuman primates utilized in multiple NIEHS and NHLBl-funded studies. Archived specimens 
that are banked on the CNPRC premises include fixed tissues, frozen tissues, RNA/DNA, serum, lavage fluid, 
and cryopreserved leukocytes. Requests for biospecimens by investigators are submitted electronically and 
processed by Excluded by Requester RD Unit). It should be emphasized that a significant amount of biospecimen 
banking is ro art of individual investigator-generated grants due to the high monetary and 
translational value of nonhuman primate studies; no P51 resources are utilized for the collection process. 
Biospecimens that are not immediately used for investigator-generated grants can be made available to 
external investigators through the Respiratory Diseases Resource Progra Ex I d db es are minimally used 
for documentation of specimen transfers and preparation of shipments b R/ ie:ter Y here is no charge for 
biospecimens but requestors must pay for shipping and acknowledge support from the RD Unit 
investigator-generated grants and the CNPRC P51 base grant should any data result in publications. From 
2010-2014, four investigators have formally requested nonhuman rimate biospecimens from the Respiratory 
Diseases Resource Program (Table 4). In 2014 Excluded by Requester utilized the nonhuman rimate 
biospecimens for generation of preliminary dat Pending support 

T I ab e 4. 1ospec1men 
I Name 

Excluded by Requester 

1stri ut1on to nvestigators o· b . utsi e 0 d UC Davis 
Institutional Affiliation Requested Biospecimens 
Boston University Paraffin embedded luno sections, lavaoe fluid, serum 
Washington University Paraffin embedded lung sections (42) 
UCSF Paraffin embedded lung sections (27) 
National Jewish Hospital Paraffin embedded lung sections (25) 

RD Unit Core Scientists play an active role in supporting investigators new to nonhuman primate research. 
Since 2010, RD Unit Core Scientists have served as collaborating scientists on four CNP RC pilot projects. A 
2010 CNPRC pilot project involving a collaboration between the RD Unit, the Reproductive Sciences and 
Regenerative Medicine Research Unit, an Excluded by Requester Cincinnati Children's Hospital and Medical 
Center) has been particularly successful cu n and multiple successful grant applications. 
A 2013 CNP RC pilot project led b Excluded by (UCSF) and RD Unit Core Scientists as collaborators has 
already resulted in a June 2014 grant su mission with a subcontract to the CNPRC. RD Unit Core 
Scientists are also highly committed to trainin ostdoctoral fellows to become the next generation of 
nonhuman primate investigators. For example, Excluded by Requester (mentored by!Excluded by I received a KO8 
award during the current funding period and is now an 1 1a e cientist within the RD Unit as well as a 
member of the Inhalation Exposure Core!Excluded by Requester [mentored b Excluded b n awardee of a 
CNPRC P51 supplemental ARRA-supported Postdoctoral Pilot Program proJec . Excluded by as been highly
productive during her tenure at the CNPRC, generating multiple publications and receiving competitive 
postdoctoral fellowshi awards through the Tobacco Related Disease Research Program as well as the 
Hartwell Foundation Excluded by is actively mentored within the RD Unit as she develops an independent 
research program wit an emp asis on nonhuman primate models. 

Contribution to the CNPRC Resource 
The scientific focus of the RD Unit is to enhance the use of the nonhuman primate as a translational model of 
respiratory disease, with the ultimate goal of developing new interventional targets and predictive biomarkers 
for human patients. Specific areas of research excellence within the RD Unit include inhalation toxicology, 
mucosa! immunity, neurophysiology, and airways remodeling. RD Unit Core and Affiliate Scientists have 
contributed to the understanding of respiratory disease pathogenesis with the following significant research 
outcomes: 
• Developed the first model of adult house dust mite-induced asthma in the rhesus macaque. The

,_..1.1.1.l,ow,W"""-,j..i..Ll,l;W,l,f,I-M, .... allergic asthma reported by CNPRC RD Unit Core and Affiliate Scientists in 2000 
2000] was the first nonhuman primate model to utilize the common human allergen, 

...._..,....o_u_se-.... u-s-m..,1 .... e-. ..,_he CNPRC rhesus model of allergic asthma exhibits all parameters of human asthma, 
including airways hyperresponsiveness, eosinophilia, and airways remodeling. 
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• Developed the first model of pediatric allergic asthma in the rhesus macaque. In 2003, CNPRC RD
Unit Core and Affiliate Scientists reported that cyclic ozone ex osures enhance allergic airways disease
and airways reactivity, if exposure takes place in early life Excluded by Requester 2003]. This study provided
direct experimental support for numerous human epidemiolog1c s u 1es ave implicated the first year
of life as a window of susceptibility for development of asthma.

• Developed the fir:;s1.m.ct.a.eUll.JlJa,inatal and pediatric environmental tobacco smoke exposures in the
rhesus macaque :ti::t!�Y s a leading expert in the area of environmental tobacco smoke and has 
jnyestjqatl

d the a1 w y I u fects of tobacco smoke during early life. Multiple studies reported by Dr. 
�clu�f,�:t using the rhesus monkey as a model confirm that environmental tobacco smoke exposure both qu 

in utero and durin ostnatal development can have significant detrimental effects on lung function and 
immune profiles Excluded by 201 OJ. 

RD Unit Core Scientists are well integrated into the thematic research area of lifespan health, and have 
actively engaged in projects that explore the full spectrum of respiratory disorders from the perinatal period 
through the post-meno ausal eriod of maturit Fi ure 3 . 

�----���-�--------------------� Exclud� . example .. .,__,,_I.W.l,LU,r.--.Lifespan Health Research Themes for Core Scientists in the RD Unit Reque�iveioped ' a vance Air Pollutant Exposures 

stereologic techniques to Allergens Alveolar Growth COPD 

accurately measure alveolar Air Pollutant Exposures 
number in aged rhesus Allergens Immunity 

monkey colony animals. 
Alveolar number significantly 
declined with increasing age, 
with a greater decline in post
menopausal females when 

Exclud�pared with male . ........ 

Secondhand Tobacco Smoke Airways Remodeling 

Prenatal 

Air Pollutant Exposures 
Allergens Neurophysiology 

Infancy Adolescent 

COPD 

Adult Aged Reque�1fa1.: 2013]. These fin......,
in--g""'"s_.....,.._..., 

�-----------------------------� 

correspond well with gender-dependent differences in 
susceptibility to chronic obstructive disease in human subjects, 
and are particularly notable in light of recent requirements for 
new NIH proposals to address sex diff�rences jn pre-cli,

ical 
studies. During the perinatal periodJ;><clud�d by ! has
investigated the long-term health outcomes of maternal 
environmental tobacco smoke exposure, which has resulted 
in publications describing deleterious effects on immunity, 
lung structure, cardiopulmonary h siolo and neural 
physiology in young rhesus monkey Excluded by 201 O]. Re uester 
In addition to independent research programs, RD Unit Core 
Scientists frequently collaborate with each other, as well as 
with external investigators on and off the UC Davis campus. 
As shown in the social network analysis (Figure 4), RD Unit 
Core Scientists are strongly linked with investigators on the 
UC Davis campus as de icted b thick gray lines); close 
proximity betwee Excluded by Requester emeritus from the 

savior 
lnstllutt 

to, 
Immunology 

Resaa,ch 

1.ovelace 
Rtsl)lr.JtOtV 

lnUltute 
Boston 

University 

Unrversltv Tunlt;u 
co1:.·�do:her11pea11t1cs 
National 

Cen�1nech university �Wish 
of Bern Center UnlW:UIIY 

of North 
C.irolln:ii M1chlg,an Sw1turl.:i�d 

Cincinnati SCatt-
c::;��;• u""'"'"" Excluded by

s,,.,to,d Requester 
1Jn1vetslty 

�nn:.ytv�nl � Sute 
un,verslty 

UnNersHv 
o/ Ut.11h UnNersltv 

of  Arlzon.1 

Unlvtrsitv 
., 

Loulh•lllt, 
KY 

Unlvus lV a.; VNAVAX 

Southt.tn 
01hfOll'll,li 

of TahnolOMlf:S Unlwrslty 
sC��n�g"�:� Pac,flcuc �vis of �nhus, 

Northwest Dcnm.11,.,_ 
UnhletSitY 
ofTex,s 

Southweuern 
Media.I 
Center 

IJnl....ersltY 
., 

Han0111er, 
Germ.11ny 

UCSr N"'tlon;al Duke 
Library UnNc, slt-y 

Exclude 
Oreoon 
���<>;,:' d by

I.Jntv!!rslty 
of 

Hhlngion 
••""'" Request

Center 
...._ _ ___, 

2010-2014 funding period), Excluded by Requester co:�:::"° 

reflect the frequency of our ""'m=e"""ra"'"c=1o""n""'s,....,.,u""'s""1n""'g,......,,.,e,....,,,n""'o""'n.,,,.,.,u""m"""a""n,,..... �-----------""-'"'_"'-"'-----� 
primate model of allergic asthma. Outreach efforts by the Unit 
as a whole are substantial, with collaborations in California 
(green), nationally (blue), and internationally (red) shown. 

Figure 4. Network plot analysis of internal and 
external interactions for Core Scientists wi thin 
the RD Unit. 

As an exam le of collaborative efforts by R
: :�: investig Excluded by Merck), Core ScientistslExcluded by Requester and Affiliate

�xclud�dJ�ntist .. - - ave developed a model ofrirtysema pneriotype o1 COPD. RrteLs monkeys eque��re treate with a vascular endothelial growth factor receptor 2 antagonist (Sugen), intratracheal polyinosinic
polycytidylic acid (poly l:C), and cyclic exposures of environmental tobacco smoke over 6 months. The CNPRC 
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nonhuman primate model of COPD is of particular interest to pharmaceutical companies because tobacco
smoke is strongly linked to obstructive airways disease and rodent models poorly recapitulate the obstructive
remodeling that is typically observed in older individuals. 

INNOVATION 
During the current funding period we deveiw,a...i...w.....w......Maw..w.i.w.i"'.l,ation with the Reproductive Sciences and

��Ii��f�enerative Medicine Unit {Gore Scientist ··· to establish a rhesus macaque model of
c�orioamnionitis in conjunction with neonatolog1s Excluded by Requester PhD, both
investigators from Cincinnati Children's Hos ital and Medical Center. Through the CNPRC Pilot Research
Program mechanism, Excluded by Requester initiated studies to investigate the immune mechanisms of
chorioamnionitis whic as since set ort a series of subcontracts supported by Cincinnati Children's Hospital
internal funds Excluded by is a human immunolo ist who is a recognized expert in T regulatory cell biology;
she was recently awarded Private Source grant to continue the study of fetal immunit in the 
nonhuman primate model o c o;r...i.i.��"""-IJw.w.....i...w.u..i...LwJ uilding upon her CNPRC pilot study, Excluded by Requester
received new NIH funding with Excluded by Requester see Brain Mind, and Behavior Research Unit) to 
examine the effects of perinatal stress on preterm birth an imm ni . Fin II , through our external
collaborations, we were also awarded a subcontract throu h the Private source to support a candidiasis
mucosal immunology model to study preterm birth with Excluded by Requester who was recently appointed
Chief Medical Officer for Cincinnati Children's Hospital. 
The CNPRC is the only center within the NPRC program to have
collective expertise in nonhuman primate respiratory biology
organized as a scientific research unit. The research impact of our
unique group of faculty was recognized as a major consideration for
award of an ARRA-funded C06 building grant to construct the
Respiratory Diseases Center. As fully described in the Inhalation
Exposure Core, completion of the new Respiratory Diseases Center
will significantly increase our capacity for conducting inhalation
toxicology studies. The new building (certification by Fall 2014)
(Figure 5) will enhance our ability to efficiently conduct large-scale
exposure studies using environmental tobacco smoke and other
pollutants, while providing new open bay laboratory/office space for Figure 5. The CNPRC Respiratory
faculty, fellows, staff, and students. The increase in laboratory space Diseases Center. 
will have an additional positive effect on our program by facilitating 
recruitment of new UC Davis faculty with research programs in respiratory disease.

APPROACH 
Specific Aim 1. Advance the CNPRC resource through state-of-the art research that contributes 
towards understanding and treatment of respiratory disorders across the age spectrum. 
The overarching research vision of the RD Unit is to advance the CNPRC resource by conducting innovative
scientific investigations in respiratory disease pathogenesis using state-of-the art technology. Based upon our
established strengths in pediatric lung disease models and long-standing expertise in inhalation biology, key
thematic areas for RD Unit Core and Affiliate Scientist research for the CNPRC P51 renewal will be as follows: 
• 

• 

• 

Normal Airway Development. RD Unit Core and Affiliate Scientists stud multiple�!:'.�� of non�uman
primate airway developmen�Excluded by !2011 !�clude

1

d by �014; Excluded by 014!��I���Y J2014].
As individual scientists, we target different cellular populations wI in e airways or investigate
physiological responses throughout the age spectrum. Our goal is to understand the normal development
of airways from the prenatal period through adulthood, such that the detrimental health impact of
environmental challenges throughout the lifespan can be accurately assessed. 

Age-Related Impact of Environmental Exposure on the Lung. RD Unit Core and Affiliate Scientists
investigate the pulmonary effects of allergens such as house dust mite, as well as exposure to ozone,
particulate matter, and secondhand tobacco smoke. The CNPRC Inhalation Exposure Core will serve as
a critical resource for Core and Affiliate Scientists interested in highly characterized environmental
exposures using nonhuman primates. 

Age-Related Impact of Immunity on the Lung. Immune responses within the lung mucosa are not well
understood, particularly in the very young. RD Unit Core and Affiliate Scientists study the role of airway
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mediators in immunity, trafficking of leukocytes, physiologic responses to inflammation, and the impact of 
environment on immunity within the lung. 

• Development of Therapeutics for Treatment of Chronic Lung Disease. RD Unit Core and Affiliate 
Scientists have worked closely with industry collaborators to test drug targets using the CNPRC rhesus 

_ ....................... .._ ....... ._._ .... · ........-sthma. The majority of targets have focused on the immune response in asthma 
-....... --.............. ----

2007]. Central to the applicability of the nonhuman primate as a model of respiratory 
disease is the expertise available in the Inhalation Exposure Core for measures of lung function, which is 
frequently the standard by which treatment efficacy is determined. 

Each RD · Scientist contributes a unique area of ex ertise to the research ro ram from airways 
remodelin Excluded immunology I;�;�/nd toxicology Excluded by to neurophysiolog Excluded by long with
RD Unit A 11ate cientists, coo integration o Re ueSler ive research prog��i-,1,iii1-,mt"l'!"l".�.s the Unit
ability to investigate lung disease throughout all stages of life (prenatal to aging populations), in multiple animal 
models. The progression from rodent to nonhuman primate models promotes new discoveries and rapid 
translation to preclinical studies. 
To diversify our research portfolio and continue to support the mission of the CNPRC, we have identified 
several scientific themes as emerging areas for the RD Unit, including respiratory pathogens, influence of the 
microbiome on lung disease, impact of stress on lung function, and systemic biomarkers of air pollutant 
exposures. Emerging research areas have been generated by novel and highly productive interactions 
between RD Unit Core Scientists and other Scientific Research Units. For example, Core Scientists in the RD 
Unit have collaborated wit��clude,d by In the Brain, Mind, and Behavior Research Unit on an R21 to 
investigate infant behavioral profiles that are dramatically predictive of non-atopic asthma later in life; RD Unit 
Core Scientists have provided expertise in the evaluation of immunity and airways physiology. In a similar 
manner, RD Unit Core Scientists have collaborated with l�c1

1
��:��Y !from the Infectious Diseases Research

Unit on a R56 award to generate a larger study to invesflgaie the early life impact of Helicobacter pylori
infection on the development of allergic asthma. We expect that continued collaborations with the Infectious 
Diseases Research Unit will determine if microbial exposure, particularly in early life, has an impact on lung 
function and mucosa! immunity. 

Excluded by Requester
Another emerging area of interest b ·opulmonary physiology, particularly. h . I . ,.....,...,,...'='...,...,.,,....,....,..,,,....,..,.,.,,.,,..,.-1Excluded by . . II . d . wit respect to envIronmenta part1cu a e ma er exposures . ...,.......,..,..... __ _,1s a nat1ona y recognize expert in

the area of climate change and is actively involved in NIH-supported consortium activities related to pollutant 
exposures. While ongoing studies and funding have emphasized rodent models, we anticipate that future 
proposals will incorporate nonhuman primate studies. 
Contributions to Lifespan Health Research. A focus of the current funding period is to develop new pediatric 
models of respiratory infection, leading to increased use of the nonhuman primate to study intervention 
strategies. As evidenced by recent outbreaks of Bordatella pertussis throughout the United States, efficacy of 
childhood vaccines for respiratory pathogens continues to be problematic, and RD Unit pediatric models 
provide the opportunity to comparatively assess host-pathogen immune responses. With the completion of the 
new Respiratory Diseases Center, we expect that the availability of environmental tobacco smoke exposure 
housing for large groups of rhesus monkeys will further provide new funding opportunities for Core and Affiliate 
Scientists. There has been significant interest by the pharmaceutical industry to develop a nonhuman primate 
model of COPD that is mediated by chronic tobacco smoke exposure; it is anticipated that our new facilities will 
significantly enhance our capabilities. Along with experimental models, we have also taken advantage of the 
CNPRC colony as a valuable resource for understanding the effect of environment on lung function and 
mucosal immunity, investigating the impact of ambient air pollutant exposures on susceptibility to disease. The 
area of mucosal immunity offers outstandin o ortunities for inter-unit collaborations in view of the recently 
funded RISE award in this area t Excluded by Core Scientist in the Infectious Disease Research Unit.
Based upon recent success in ide mune phenotypes in association with an acute air pollutant 
exposure event in the outdoor field corrals, the aged population of rhesus monkeys within the CNPRC colony 
may be assessed for adverse health outcomes. 
Positioning for the Future. The RD Unit will capitalize on strong host-pathogen research programs on the UC 
Davis campus and continue to invest our resources in the area of respiratory infectious disease. Another 
example of inter-unit collaboration between the RD Unit and the Infectious Diseases Unit has resulted in an 
investigation of H. pylori effects on development of lung mucosal immunity. We expect that the outgrowth of 
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our studies will yield valuable information on the microbiome of the infant distal lung that has not yet been 
reported for a primate species. In conjunction with our recent success in development of a pediatric influenza 
model, RD Unit Core Scientists along with influenza and vaccine investigators in the Infectious Diseases Unit 

!Excluded by Requester I are uniquely well positioned for large program funding initiatives that target 
respiratory infections in susceptible age groups. It should be emphasized that the ability for Core Scientists to 
conduct lines of investigation focused on both pediatric and geriatric age groups is a unique distinction of the 
CNPRC resource, capitalizing on the rich opportunities to study monkeys over the full lifespan. Further, this 
approach is in alignment with NIH primary prevention research proposals in which predictive biomarkers 
leading to early diagnosis of disease and treatment are emphasized. 
Specific Aim 2. Contribute unique expertise and service towards enhancement of the CNPRC resource 
at both a regional and national level. 
RD Unit Core Scientists enhance the CNPRC resource by way of outreach programs to support Affiliate 
Scientists and other investigators interested in utilizing the nonhuman primate as a model of respiratory 
disease. Establishment of collaborations via sharing of lung biospecimens from the Respiratory Diseases 
Resource Program is one approach to engaging new investigators to use the CNPRC. Information regarding 
specific exposure regimens and age of animals are available to outside investigators through the password
protected Unit website after application for use to Unit Core and Affiliate Scientists; this approach allows a wide 
use of available tissue specimens. This resource is currently available through a link on the NIH Nonhuman 
Primate Reagent Resource Site, available to investigators that utilize antibodies in their work. To further 
publicize this resource, we plan to approach the NIH Office of the Director/Office of Research Infrastructure 
Programs/Division of Comparative Medicine and NHLBI program officers to create a web link based on other 
resource databases. 
Another strategy for increasing visibility of the RD Unit is to incorporate the 
Respiratory Diseases Center as the new location for the UC Davis Lung 
Research Day. The UC Davis Lung Research Day is a widely attended 
scientific retreat supported by the UC Davis Schools of Medicine and 
Veterinary Medicine and the College of Engineering; it has been held 
consecutively for five years and was initiated as a mechanism to increase 
interactions between respiratory disease investigators, students, fellows, 
investigators new to the area, and pharmaceutical companies (150+ in 
attendance, 2014) (Figure 6). Presentations and o r ssions at the 
retreat are thematic, with topics changing annual! Excluded by erves on the 
planning committee for the annual event and the CNPRC 
resource in the context of respiratory diseases. We are preparing for the 
2015 UC Davis Lung Research Day to be held at the CNPRC which offers 
excellent opportunities for outreach. We will use the Respiratory Diseases 
Center for break out and poster sessions. CNPRC tours will be 
incorporated to allow visiting scientists an opportunity to learn about 
research capabilities throughout the center. 

Figure 6. Lung Research Day 2014. 
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In addition to our role as CNPRC investigators, RD Unit Core Scientists are actively engaged in pulmonary 
research across the UC Davis campus. There are over 30 faculty from 12 different departments on the campus 
whose research focuses on respiratory disease. The UC Davis group of pulmonary scientists has been 

,--..u;;;.i.,.1,,,1,1,,,1�· .i.:.u. by an NHLBl-supported T32 training grant that has been continuously funded for over 35 years 
Pl). As a component of the T32 training grant, a Friday morning seminar series is offered that 

......._"'"a-ra'""c...,s,...........,-60 individuals per week and serves as a forum for multidisciplinary presentations; RD Unit Core 
Scientists and postdoctoral fellows present annually in this seminar series. 

Specific Aim 3. Train and mentor the next generation of nonhuman primate scientists in respiratory 

diseases. 
To ensure that the RD Unit sustains a dynamic and productive research program, it is essential that new Core 
and Affiliate Scientists be added to the Unit during the next funding period. Because the CNPRC is the only 
NPRC with a Scientific Research Unit that emphasizes lung research, NIH-funded investigators with pulmonary 
and nonhuman primate expertise may be a small pool to draw from for potential new hires. We are cognizant 
of this limitation and have established a two-tier strategy for development of new nonhuman primate scientists 
in respiratory diseases for the immediate and distant future of the CNPRC. 
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The first step towards increasing RD Unit Core and Affiliate Scientists is to identify existing UC Davis
investigators with strong potential as future scientists focusing on nonhuman primates. As described in the
Pcoacess aod Maier Accarnolisb

,
ents section, we have fostered talented junior investigators such as Ors.

'Excluded by Requester . . . ._ ___________ _.to support their development of independent NIH-funded nonhuman primate 
research programs; both of these investigators will be provided shared laboratory/office space within the 
Respiratory Diseases Center where they will continue to receive career mentorin b RD Unit Core Scientists. 
The UC Davis School of Medicine has recently recruited Excluded by Requester ........ --...1,U;,QJ,Tl the University of 
P I • • • I f I . h R . ,....,_..-=..,,,..,,,.,,,..,......,.......,..,,..........-4Excluded by . 

'd h' ennsy vania to Join our pu monary acu ty in t e espIratory Iseases en er. Re uester Is a mI -career ire 
and a nationally recognized exP.ert in asthma

·I 
she is an NIH-funded investigator with a research program that 

primarily utilizes rodent model��:�I1��:
1��Y _has submitted an NIH R21 grant application,...J.U._·==w· ..l.<:Ll.:......Ju...u.:�-

mechanisms of stress on asthma in nonhuman primates in collaboration with the RD Unit Excluded by RequeSter 

and the Brain, Mind, and Behavior Unit (Capitanio); her grant a lication is currently under review. nit 
Core Scientists are very enthusiastic about the potential for Excluded by to become a CNPRC Affiliate Scientist. 

Requester 
Other Affiliate Scie · · campus who utilize the C rough the Inhalation
Exposure Core ar Excluded by RequeSter Colle e of Engineering) an Excluded by RequeSter School of Veterinary 
Medicine). While bo Excluded by Requester maintain research programs that emphasize rodent models 
of air pollution ex osure, eIr ong- erm goa Is o utilize nonhuman primate models in translational studies. 
Indeed, Exc luded by 

,as served as a co-jnyestjaafor on grant funding with RD Unit Core Scientists and has
recently co a ora e wI �Excluded by Requester _ Reproductive Sciences and Regenerative Medicine Unit). 
RD Unit Core Scientists can serve as critical nonhuman primate study liaisons for investigators with research 
programs that are heavily invested in rodent models. Consistent with the "One Health" concept that is 
emphasized on the UC Davis campus through interactions between the Schools of Medicine and Veterinary 
Medicine, the RD Unit comparative medicine approach is a translational pipeline, utilizing multiple animal 
models to conduct early discovery of novel mechanisms leading to essential safety and efficacy data for clinical 
trials in humans. 
In addition to increased efforts to facilitate development of Affiliate and Core Scientists within the RD Unit, we 
seek to identify junior faculty at the AssistanVAssociate Professor level who will compliment ongoing 
translational studies, with the ultimate goal of appointment as new RD Core Scientists. The recruitment of a 
new director and commitment of the UC Davis leadership to new faculty positions (see Overview and letter 
from the Provost) will provide the necessary opportunities to recruit new RD Unit Core Scientists. We will work 
directly with the Deans of the Schools of Veterinary Medicine and Medicine and Colleges of Biological 
Sciences and Engineering to establish academic positions within appropriate departments for recruited 
individuals; it should be emphasized that all RD Unit Core Scientists maintain academic positions withm UC
Davis departments. To build upon our strengths, we are particularly interested in identifying new faculty from
the following scientific areas: 
• Pulmonary Infectious Disease. In line with our recent success with a pediatric model of influenza and 

supported by interactions with the CNPRC Infectious Diseases Unit, a faculty member with a focus on host
pathogen and mucosal immune responses during respiratory infections will enhance our ability to conduct
studies in this area. This faculty position has the potential for partnering with the Center for Comparative 
Medicine (CCM), further leveraging campus investments (see letter from the CCM Associate Director). 

• Respiratory Toxicology. A faculty member who is focused on upper (nasal) airways or lower (alveolar) 
airways disease mechanisms will compliment ongoing expertise in tracheobronchial airways, particularly in 
relation to environmental exposures, asthma, and COPD. 

In looking towards the future of the RD Unit, in order to position ourselves for continued success, RD Core and 
Affiliate Scientists will continue our efforts to mentor UC Davis undergraduate students, graduate students, 
professional degree (MD, DVM), and postdoctoral fellows. In the current funding period, RD Unit Core 
Scientists supported the completion of 5 PhD students with an emphasis on nonhuman primate research. RD 
Unit Core Scientists serve as faculty advisors in multiple graduate groups on campus, including Comparative 
Pathology, Immunology, Pharmacology and Toxicology, and Molecular, Cellular and Integrative Physiology. 
RD Unit Core Scientists also participate as training faculty for students receiving NIH T32 training grant support 
(e.g., Comparative Lung Biology, Advanced Training in Environmental Sciences, additional grants listed on
biosketches). Undergraduate students from other institutions receive trainin in respiratory diseases at the 
CNPRC through summer internship programs. For example, Excluded by Requester graduate of UC Berkeley, 
received a National Science Foundation fellowship to obtain researc raining a the CNP RC with Exc luded by 
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Excluded by 
Requester Excluded by 

in the summer of 2013. Requester continued to work as a 50% laboratory assistant on an NIH 
....__..,..,.,u=�rted project wit Excluded by Requester (Infectious Diseases Unit) and was the first to receive a 

diversity supplement to e ase grant (Year 53, begins 07/01/14). The supplemental NIH funding
will provide support tot:;xclude

*
d by �o continue conducting research and receive training at the CNPRC while

she applies to the DVM/PhD program at UC Davis in Fall 2014. 

Specific Aim 4. Ensure the highest standards of responsible conduct of research and animal care for 
the CNPRC resource. 
RD Unit Core Scientists will play an active role in maintaining the health and social well-being of CNPRC 
colony animals through key leadership positions in Service Cores and the Colony Management Committee. 
From a clinical perspective, we will work directly with Primate Services to share specialized knowledge in 
human lung related procedures and respiratory conditions. One key example of how RD Unit Core Scientists 

�
0
xrt 

cootrjhqte� to the health and well-being of CNPRC colony animals is illustrated in recent publications with
1��I.��:.��Y !(Brain, Mind, and Behavio · · ich lung fu · nts and immune parameters 

are linked with an inhibited temperament :ti::t��Y t al., 2011 ��Ii::
t
��Y 2013]. While this study has 

important translational implications as no also demo ehavioral phenotypes in the 
colony may self-identify for ongoing respiratory decline. An additional example of how RD Unit Affiliate 
Scientists have contributed to colony health was illustrated in 2009, when an outbreak of a novel adenovirus in 
the CNPRC titi monkey colony resulted in fulminant neumonia, hepatitis, and morbidity Excluded by 2011 ]. 
Prior to identification of the cause of the outbreak, Excluded by shared his expertise in pu monary an critical 
care medicine with the CNPRC veterinary staff, which ultimately led to a diagnosis of viral pneumonia. 
CORE SCIENTIST NARRATIVES 
Core Scientist:IExcluded by Requester !PhD, Professor of Anatomy, Physiology, and Cell Biology, School of
Veterinary Medicine 
Research Program· Excluded by research is focused on airways epithelial, inflammatory, and immune cell• Re uester 
interactions. His labor onhuman primate models of asthma and COPD (emphysema) to investi ate 
lung growth, differentiation, and aging, particularly in response to inhaled allergens and pollutants Excluded by 

developed an unbiased stereologic method of counting alveoli that is independent of lung inflation. sing Is 
approach, he has recently investigated the postnatal alveolar growth of the rhesus macaque and human lung 
to show that they are almost identical in a two-phase growth model with exponential growth in the first two 
years followed by sustained growth that continues to full somatic growth. 
Contributions to the CNPRC Mission: CNPRC Director (2000-2014), Multimodal Imaging Core, Colony
Management Advisory Committee, 25 primate publications (May 1, 2010 to April 30, 2014). 
Table 5. Examples of Affiliates and Collaborations 

Name and Institution Project Title Collaborative Activities 
Excluded by Requester Satratoxin-G from the Black Mold Showed that Satratoxin-G caused 

Stachybotrys chartarum Induces Rhinitis and significant apoptosis of olfactory 
Apoptosis of Olfactory Sensory Neurons in the sensory neurons 
Nasal Airways of Rhesus 

Cellular, Molecular, Histopathologic, and Developed a rhesus monkey 
Physiologic Characterization of a Rhesus COPD (chronic bronchitis; 
Macaque Model of Chronic Obstructive emphysema) model of human 
Pulmonary Disease (COPD) disease 
Postnatal Alveolarization in Rhesus Defined abnormal accelerated 
Macaques Following Treatment Ozone/House alveolar growth following 
Dust Mite and Inhaled Steroids treatment with inhaled steroids 

Core Scientist· Excluded by PhD, Professor of Anatomy, Physiology and Cell Biology, School of Veterinary• Requester 
Medicine 
Research Program���1

,��;l��Y !research program is focused on investigating the impact of environmental
exposures (air pollution, a lerge� �i��obes) on pulmonary and immune system development during the first 
year of life. The overall goal ofj&�I.�ctby !research is to understand the mechanisms of susceptibility in the
human infant that contribute to pediatric airways dysfunction, which may ultimately lead to generation of new 
diagnostics and preventative therapies. Her research projects primarily emphasize the use of an infant rhesus 
macaque monkey model of childhood asthma and mucosal immune system development. 

Research Strategy Page 1552 
Obtained by Rise for Animals. 

Uploaded to Animal Research Laboratory Overview (ARLO) on 09/19/2020



Contact PD/Pl: Lewin, Harris, A Scientific-Units-004 (104) 

Contributions to the CNPRC Mission: RD Immunology Core Lead (2010-2014); Unit Leader; Associate 
Director for Research; Colony Management Committee; 15 primate publications (May 1, 2010 to April 30, 
2014). 
T bl 6 E a e f AffT 11ates an xamp es o d C II b o a orations 
I Name and Institution Project Title Collaborative Activities 
Excluded by Requester Host-Microbe Cross-Talk and Determining the fetal immune outcome 

PreQnancy Outcomes of chorioamnionitis 
Controlling Allergen-Specific Th2-Type Testing the efficacy of anti-Dectin 
Responses by Targeting DC Surface treatment on parameters of allergic 
Lectins sensi tization 
Mechanisms of Species Dependent Investigated the impact of early life 
Environmental Lung Injury ozone on innate immune functions 
Immune Effects of Episodic Ozone and Investigating persistent immune effects 
PM Exposure During Childhood of early life ambient wildfire smoke on 
Development colony monkeys 

Excluded by Requester 
Core Scientist:

._ 
______ _.. PhD, Professor of Anatomy, Physiology and Cell Biology, School of 

Veterinary Medicine and Professor of Pediatrics, School of Medicine 
Research Programf;><clude? by !research interests are focused on understanding the consequences in the
lung of exposure to environmental tobacco smoke in monkeys during critical perinatal periods of development 
(early gestation to 13 months postnatal), using morphological, physiological, biochemical, immunological, and 
molecular approaches to measure effects. He has also studied the impact of allergens on innervation of the 
airways using a novel technique of lung whole mount slices. 
Contributions to the CNPRC Mission: Inhalation Exposure Core, 12 primate publications (May 1, 201 O to 
April 30, 2014) 
T bl 7 E I f AffT t d C II b f a e xamp es o 11a es an o a ora ions 

Name and Institution Project Title 
Excluded by Requester Environmental Influences on 

Perinatal LunQ Development 
Environmental Influences on 
Perinatal Lung Development 
Environmental Influences on 
on.; atal Lung Development 

Collaborative Activities 
Impact of environmental tobacco smoke on 
mitochondrial damaQe 
CNS effects of perinatal environmental 
tobacco smoke 
Inflammatory response to environmental 
tobacco smoke in neonatal arteries 

:�
Excluded by Requester 

Core Scientist PhD, Professor of Anatomy, Physiology and Cell Biology, School of 
. . Veterinary Medicine .,,,...-,-,......,....----.... 

Research Program�:�1

1�:;,� 
by !research program in nonhuman primate lung physiology has focused on:

(1) the development and vafidation of the rhesus monkey model of allergic asthma; (2) the application of this
model to study the interaction of allergen- and ozone-induced responses in infant monkeys; and (3) the 
mechanism underlying the development of airway hyper-responsiveness in atopic and non-atopic asthma. Dr. 

�cluded_by l research is focused on understanding how episodic exposure to allergens and oxidant air R quc�'Bllutants influences the development of air�� l���ryatjoQ, and how altered neural development influence 
airway reactivity and neuro-immune functionf�u�fE� }continues to explore the role that components of 
airway serotonergic pathways play in temperament associated airway hyper-responsiveness and the role these 
components and airway hyper-responsiveness plays in accelerated lung aging in rhesus monkeys. 
Contributions to the CNPRC Mission: Lead, Inhalation Exposure Core; 15 primate publications (May 1, 201 O 
to April 30, 2014) 
T bl 8 E I f AffT d C II b f a e xamp es o 1 ,ates an o a ora ions
I ,_..,.,...,,. ,.,.,1 1 .. ,.•it11ti,.. .. Project Title 

Excluded by Requester Characterization of a Rhesus 
Macaque Model of Chronic 
Obstructive Pulmonary Disease 
Development of a multichannel 
gas analyzer for the evaluation of 
lung function 

Lung Gene Expression in Rhesus 
Macaque Allergic Asthma 

Research Strategy 

Collaborative Activities 
Developed a rhesus monkey COPD (chronic 
bronchitis; emphysema) model of human 
disease. 
Determine lung diffusing capacity, pulmonary 
blood flow, pulmonary capillary volume, and 
residual and/or functional residual volume in 
rhesus monkey usinQ a rebreathinQ technique 
Determined molecular pathways present in a 
house dust mite-induced rhesus asthma model 
by analyzinQ Qenomewide lunQ Qene expression 
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T bl 9 R a e . t esp1ra ory 1seases R esearc m un e ran s h U ·t F d d G t 
I Pl < Core Scientist) Institution Type Title Description 
Excluded by Requester UC Davis NIH K08 Airway Epithelium is Major Investigated the role of VEGF in 

(HL090913) Source of VEGF in Chronic the nonhuman primate model of 
Asthma asthma 

UC Davis Private Source Comparative Kinetics of Investigated the effect of 
Metabolism of Napthalene napthalene exposure on 
in Nasal Epithelial nonhuman primate nasal passages 

Private Source 
Microsomes 
Host-Microbe Cross-Talk This study will investigate the fetal 
and Pregnancy Outcomes immune effects of Ureaplasma 

infection during pregnancy in a 
nonhuman primate model of 
chorioamnionitis 

UC Davis Epigenetic Effects of The study will investigate the 
Cigarette Smoke on the mechanisms of persistence 
Infant Airway following tobacco smoke exposure 

in nonhuman primate airway 
epithelium 

Private Source Balance of Th17 Cells and This study will investigate the 
T regs in Candida Albicans contribution of Candida infection 
Vaginal Colonization in on vaginal mucosal immunity in 
Pregnant Macaques and pregnant nonhuman primates 
Humans 

UC Davis NIH P01 Pulmonary Effects of Investigated the impact of ozone 
(ES000628) Environmental Oxidant on the development of asthma in a 

Pollutants nonhuman primate model 

Private Cellular, Molecular, Developed a rhesus monkey 
Source Histopathologic, and COPD (chronic bronchitis; 

Physiologic emphysema) model of human 
Characterization of a disease 
Rhesus Macaque Model of 
Chronic Obstructive 
Pulmonary Disease 

UC Davis NIH R01 Role of Epithelium in This study will investigate the 
(HL097087) Airway Immunity developmental mechanisms of 

innate immune function in 
nonhuman primate airway 
epithelium 

California Persistent Immune Effects This study will investigate the 
Air of Wildfire PM Exposure effect of ambient wildfire smoke 
Resources During Childhood exposure on innate immune 
Board Development function and airways physiology in 

nonhuman primate 
UC Davis NIH R56 Role of Helicobacter Pylori This study will investigate the 

(AI091893) in the Pathogenesis of contribution of Helicobacter pylori 
Childhood Asthma on the development of asthma 

usinq a nonhuman primate model 
Private Source NIH R21 Controlling Allergen- This study will determine whether 

(Al101810) Specific Th2-Type inhibition of Dectin-1 can inhibit 
Responses by Targeting allergic symptoms in a nonhuman 
DC Surface Lectins primate model 

University of NIH P01 Mechanisms of Species Investigated the contribution of 
Alabama, (ES011617) Dependent Environmental infant ozone exposure on 
Birmingham Lung Injury persistent lung pathology in an 

nonhuman primate model 
UC Davis Private Immune Effects of Episodic This study will investigate the 

Source 
Ozone and PM Exposure effect of ambient wildfire smoke 

I 
During Postnatal exposure on platelet activation in 
Development nonhuman primates 
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SCIENTIFIC COMPONENTS: RESPIRATORY DISEASES RESEARCH UNIT 

..._ ___________________________________ __, 
Lung gene 

expression in a rhesus allergic asthma model correlates with physiologic parameters of disease and 
exhibits common and distinct pathways with human asthma and a mouse asthma model. Am J Pathol 

P ID· 

,...._ ____ _.Chronic lung disease in preterm lambs: effect of daily vitamin A treatment on alveolarization. 
Am J Ph siol Lun Cell Mal Ph siol 299:L59-L72, 2010. PMCID: PMC2904099 

Excluded by Requester 

eve opment o a r esus man ey ung geometry mo e an app IcatIon 
�l"!""P'l:"'!"l'TT'l"IT'l"!""l"l"Z"l'P'l"l"t"l"'Tl'lr'l"l"l"l'"'T'l"l""'l"l'l"!"l�=!7"1"1"! to humans. lnhal Toxicol 24:869-899, 2012. PMC: Journal-in-Progress 

zone exposure unng e ear y pos na a peno a ers e ,ming an pa ern o 
alveolar growth and development in nonhuman primates. Anat Rec 295:1707-1716, 2012. PMC Journal-in
Pro ress 

Electronic cigarettes: No such thing as a free lunch ... or puff. Chest 141 :1371-1372, 

ealth benefits from large-scale ozone reduction in the United States. Environ Health
404-1410 2012. PMCID: PMC3491929 

smoke 
--�u.l.l.l:..il..W..1..li<..a.u.l.l.l..l.:�"'1.I.LLlol.l.li<.U..i.......Wl.liU:.....1,,,J..i..:uaL.1.1J.L.U.i;..au.u....s...L....J...:.L;;..!,1,:::t.a...-.l.1..1.ao.i...1...Jw.i.'-lol.l,1J,1J,..L.J.SaJ.;;J.Li.;;J....L..1<gress 

Behavioral inhibition is 
----........ -......-......... ----.--....-----........ --........ ----......... ---,----........,... ........ -associated with airway hyperresponsiveness but not atopy in a monkey model of asthma. Psychosom Med 

Excluded by Requester 

ersIs en r In 1 Is an epI e Ia remo e Ing in uce y eye Ic ozone exposure In e nasa airways o in an 
mankevs Am ,I Pbvsial I I,00 Gell Mal Pbvsial 3QQ·l 242-254 2011 PMGID: PMC 3043815 

!Excluded by Requester lsatratoxin-G from the black mold 
Stachybotrys chartarum induces rhinitis and apoptosis of olfactory sensory neurons in the nasal airways of

· -· - regress 
Applying definitions of "asbestos" to 

--e�n�v""."'1�ro�n�m�e�n=a�a�n�TT"o�w�-�o�s�e�e�x�p�o�s�u r�e�e�v�e-r.s�a�n��e�a��erre�c=s-, �particu I arly m al ig nant mesothel ioma. J
Toxicol Environ Health B Grit Rev 14:3-39, 2011. PMCID: PMC3118487 

!Excluded by Requester 
I Increased CCL24/eotaxin-2 with postnatal 

ozone exposure in allergen-sens1t 1zed infant monkeys Is not associated with recruitment of eosinophils to 
airwa mucosa. Toxicol A I Pharmacol 257:309-318 2011. PMCID: PMC3226879 

Excluded by Requester Behavioral inhibition in rhesus monkeys 
acaca mu a a Is re a e o e airways response, u no immune measures, commonly associated with 

asthma. PLoS One 8:e71575 2013. PMCID: PMC3739724 
Excluded by Requester 

Excluded by Requester 

Excluded by Requester A second chance. Setting a protective ozone 
standard. Am J Res ir Grit Care Med 181 :297-299 2010. PMC Journal-in-Progress 

Excluded by Requester Reduction of collagen VII anchoring 
fibrils in the airway basement membrane zone of infant rhesus monkeys exposed to house dust mite. Am J 
Pbvsiol I 1100 Cell Mal Pbvsiol 298·1 543-1 54? 2Q1Q PMCID· PMC2853345 

!Excluded by Requester !Tuder R, and Goldkorn T.
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Neutral sphingomyelinase 2: a novel target in cigarette smoke-induced apoptosis and lung injury. Am J 
Res ir Cell Mal Biol 44:350-360 2011. PMC: PMC3095936 

egu a I0n an unc I0n o epI e Ia secre e ..._.......,.....,...........,,...............,.....,....,,......_.,..........,...,........,..............,.......,,....,....,...ed 188:42-50 2013. PMCID: PMC 3735246
Excluded by Requester Air pollution 

exposure during critical time periods in gestation and alterations in cord blood lymphocyte distribution: a 
cohort of livebirths. Environ Health 9:46 2010. PMCID: PMC2927516 

Excluded by Requester 
Excluded by Requester Exposure to air pollution in critical prenatal time windows and lgE levels 
in newborns. Pediatr Aller lmmunol 22:75-84, 2011. PMC Journal-in-Pro ress 

Excluded by Requester 

. cce era e s rue ura ecremen s in e aging ema e r esus macaque ung compare 
J Physiol Lung Cell Mol Physiol 304:L 125-L 134, 2013. PMCID: PMC3543639 

!Excluded by Requester !An official research policy statement of the American Thoracic
Society/European Respiratory Society: standards for quantitative assessment of lung structure. Am J 
Res ir Grit Care Med 181 :394-418 2010. PMC Journal-in-Pro ress 

quester 

monkeys and alters the regulatory T 

Excluded by Requester ncrease ensI y O In raepI e Ia mas Ce S
in patients with exercise-induced bronchoconstriction regulated through epithelially derived thymic stromal 
I m ho oietin and IL-33. J Aller Clin lmmunol 133:1448-1455 2014. PMCID: PMC4004718 

Excluded by Requester 
Excluded by Requester Increased lymphatic 

vesse engt Is associate wit t e I ro ast retIcu um an Isease seventy In usua interstitial pneumonia 
and nons ecific interstitial pneumonia. Chest 142:1569-1576, 2012. PMCID: PMC3515029 

---------------------------- he critically ill asthmatic-from ICU to 
rn I-in-Pr r 

Excluded by Requester Stereologic 
ana ysIs o ac ena oa an ung esIons in non uman pnma es esus macaques experimentally 
infected with Mycobacterium tuberculosis. Am J Physiol Lung Cell Mol Physiol 301 :L731-L738, 2011. PMC: 
PMCID3213984 

!Excluded by Requester
I The innate immune 

response to LPS in airway epithelium is dependent upon chronological age and antecedent exposures. Am 
J Res ir Cell Mal Biol 49:710-720 2013. PMC: PMCID3931090 

Excluded b Re uester 
--Excluded by Requester Postnatal episodic ozone results in persistent attenuation of pulmonary and 

------------

per i p her a I blood responses to LPS challenge. Am J Physiol Lung Cell Mal Physiol 300:L462-L471, 2011. 
PMC: PMCID3064293 

Excluded by Requester Prediction of lung function response for 
popu atIons exposed to a wi e range o ozone condItIons. n a Toxicol 24:619-633, 2012. PMC Journal-in-
Proaress 

!Excluded by Requester 
! ._ ______________________________ ___. Allergen and ozone exacerbate 

serotonin-induced increases in airway smooth muscle contraction in a model of childhood asthma. Intl Rev 
Ibocac Dis 83·529-542 2D12 PMC ,lo11CoaHo-Proaress 

!Excluded by Requester !Persistence of serotonergic enhancement of
airway response in a model of childhood asthma. Am J Respir Cell Mal Biol Jan 31 [Epub ahead of print] 
2014 PMG ,lm,roal-io-Prooress 

!Excluded by Requester !Postnatal exposure history
and airways: oxidant stress responses in airway explants. Am J Respir Cell Mol Biol 47:815-823, 2012. 
PMC: PMCID3547096 

Excluded by Requester zone exposure alters serotonin and 
-------,.--------....--.--....... ----,.-----------� serotonin receptor expression eve oping ung. ox1col Sci 134:168-179, 2013. PMC: 
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Imate change an 

Excluded by car Icos eroI 
Exp Allergy 42:1104-1118, 2012. PMCID: PMC3913647 

I I I I I y 
horac Soc 9:3-8, 2012. PMC Journal-in-

Modelling of individual subject ozone exposure ,..._ _ __,.,..,.......,.....,..,.....,,.,.,..,..,.,.,...,............,......,....,.,.......,.....,.,.,..,..,,.,...,.l'TT"'.,.,,.."'""'..,.......,......,,.........,.,.,..,.-1_ PM C Jou rn a I-i n-P rag ress
Vagal afferents contribute to exacerbated airway responses following ozone 

.__ __ .,......,,------,.___,.,.-----e--'s ir Ph siol Neurobiol 181: 277-285, 2012. PMCID: PMC3366056 
----------,-------------

on-cigarette tobacco and the lung. Clinic Rev Allerg lmmunolc 46:34-53, 
2014. PMC Journal-in-Progress 

!Excluded by Requester !A flexible,
open, decentralized system for digital pathology networks. Studies in health technology and informatics 

Excluded by Requester House-dust mite allergen 
,__

_
-==a:-:::n�o:::-ez,;--:0::-:n::-:e::--:::e":":'x::::-po:::=-s:::-:u-::r;-:::e�e:::".c:::-:r;-:::e�a-:::-s:::=-es:::--i,�1 s=a-::::m�in::::".e�'.l""'J""-=-re:::=-c:::-:e::-:p=o::::rs:--:-::in::-n::-:e::-i:::-::":ra::-:1::::-n::::is r:::e:-:::m:::--::re:::=-s:::-:p:::-: 1�rato ry nuclei. To x ico I Appl 
Pharmacol 247:204-210, 2010. PMCID: PMC20600210 

Excluded by Requester Secondhand tobacco smoke exposure differentially 
a ters nuc eus tractus so Itanus neurons at two I erent ages in developing non-human primates. Toxicol 
Appl Pharmacol 242:199-208, 2010. PMC Journal-in-Progress 

!Excluded by Requester I Distinct tachykinin NK1 receptor function in primate
nUcleUs tractus solltarl□s neUrons Is aysregUlatea after secondhand tobacco smoke exposure. Br J 

Excluded by Requester 

Excluded by Requester IL-17 and gammadelta T-lymphocytes play a 
_

_ 
c_r...,.1t 1 .... c-a.--ro..,.e ...... in---.-in_n_a-,,te ...... I m_m_u_n""'1t'""y _a_g_a ___ in_ s_,.t.......,---.---.,--......,.-""' U H-2. Microbes Infect 14: 11 33-1143, 201 2. 
PMQIP: PMC3483469 

!Excluded by Requester I Airway mast cells in a rhesus model of 
childhood aller ic airwa s disease. Toxicol Sci 116:313-322, 2010. PMCID: PMC2886865 

ame soo par Ic es: ce u ar 
. : PMC3111018 

.__ _________________________ __,Fetal exposure of rhesus macaques to 
bisphenol A alters cellular development of the conducting airway by changing epithelial secretory product 

!Excluded by Requester J Maternal and neonatal exposure to environmental tobacco 
exor

:
ssioo Erndroo 

:�
aitb Persoect 121 ·912-118, 2013. PMCID: PMC3734491 

smo e targets pro- 111 ammatory genes in neonatal arteries. J Cardiovasc Transl Res 3:696-703, 2010. 
PMGIP· PMG2993696 

!Excluded by Requester !susceptibility of the aging lung to environmental
in·ur . Seminars in res irator and critical care medicine 31 :539-553, 2010. PMC: Journal-in-Progress 

Excluded by Requester Perinatal tobacco smoke exposure increases 
vascular oxidative stress and mitochondrial damage in non-human primates. Cardiovasc Toxicol 10:216-

Prenatal nicotine exposure alters lung function 
,________________________ __,......._ an a irway geometry t espir Cell Mol Biol 46:695-702, 2012. PMCID: 

PMC3359906 

Progress Report Publications List Page 1557
Obtained by Rise for Animals. 

Uploaded to Animal Research Laboratory Overview (ARLO) on 09/19/2020



Contact PD/Pl: Lewin, Harris, A Scientific-Units-004 (104) 

SCIENTIFIC COMPONENTS: RESPIRATORY DISEASES RESEARCH UNIT 

VERTEBRATE ANIMALS 

The California National Primate Research Center (CNPRC) vivarium is a component of the UC Davis 
Association for Assessment and Accreditation of Laboratory Animal Care International (AAALAC)-accredited 
program. The most recent AAALAC review of the UC Davis Animal Care Program resulted in Full 
Accreditation with no recommendations for improvements, attesting to the high quality standards at UC Davis 
and the CNPRC. At UC Davis, a single Institutional Animal Care and Use Committee (IACUC) oversees all 
animal use in research and teaching in order to ensure that the highest ethical and animal welfare standards 

.,.......,..........,....."'1t. UC Davis animal facilities are routinely inspected by the UC Davis Attending Veterinarian, Excluded by
Excluded 

and the IACUC. Requester 
by 
Re uester 

1. Proposed Use of Animals. The CNPRC maintains approximately 5,000 animals for investigators locally,
regionally, and nationally. The current CNPR viv ri m consists of SpecificAnimal of indoor animal s ace.
The outdoor animal housing area include Specific Animal field corrals Specific corn cribs Specific Animal The
outdoor space is used primarily to support the long-term breeding program. The rhesus pro uctIon colony
provides research subjects (males and females) that span the entire lifespan ranging from newborns to
juveniles, prime reproductive age adults, to geriatric stages of life. Approximately 1,700 of the 5,000 rhesus
monkeys at the CNPRC are housed indoors. Animal rooms are maintained within the recommended
guidelines established by the current edition of the Guide for the Care and Use of Laboratory Animals and
the Animal Welfare Act. The CNPRC maintains two SPF rhesus colonies totaling 1,730 animals. SPF Level
1 rhesus monkeys are free of Cercopithecine herpesvirus-1 (Herpes B-virus), SRV, SIV, and STLV. The
SPF Level 1 colony of ~1,500 animals range in age from newborns to mature adults. These animals are
housed in designated field corrals, corn cribs, and indoor animal rooms. SPF Level 2 includes pure Indian
origin rhesus that are free of seven persistent viruses including the four Level 1 viruses plus simian foamy
virus, rhesus rhadinovirus, and rhesus cytomegalovirus. The CNPRC also supports 12 long-tailed
macaques for long-term projects funded by other sources. All are housed indoors and according to the
CNPRC Primate Well-Being Plan comparable to rhesus monkeys. A small colony of titi monkeys (~86) are
socially housed generally in family groups.

CNPRC policies provide maximum occupational health and safety including mandatory guidelines for 
safely working with nonhuman primates and their fluids, cells, and tissues. Included are the following 
requirements when entering animal areas: uniforms, scrubs, or buttoned laboratory coats; designated work 
shoes or shoe covers; a facemask; full coverage eye goggles or face shields; and gloves. All work 
conducted in the laboratories is under the required BSL2+ conditions and according to the CNPRC training 
documents and standard operating procedures (SOPs) for the colony and experimental procedures. All 
work conducted in the laboratories are under the required BSL2+ conditions and according to the CNPRC 
employee handbook, standard operating procedures (SOPs) for the colony and for defined procedures and 
in the Pl Biological Use Authorization (BUA), and related facility and laboratory training documents required 
for employment. 

2. Justification of Animal Use, Species Choice, and Numbers. The CNPRC provides the optimal
environment in which to conduct studies with monkeys because of the unique facilities and expertise of the
personnel. The use of nonhuman primates is crucial for the study of human health and disease. Nonhuman
primates provide important translational and preclinical models because of reproductive, developmental,
physiologic, and immunologic similarities. The major colony at the CNP RC consists of rhesus macaques as
the species most frequently used in biomedical research and requested by the majority of investigators.
The colony is housed under three different conditions: indoor housing, outdoor group housing in corn cribs,
and half-acre outdoor field corrals. Animal numbers selected for projects are typically determined by a
power analysis as described in individual IACUC-approved protocols.

3. Veterinary Care. The CNPRC vivarium is under the direction of the Associate Director for Primate
Services (Chief Veterinarian) Excluded by Requester Veterinary support is provided by Veterinarians and
Animal Health Technicians s see nma e Medicine Services). Staff clinicians provide routine
surveillance of overall colony health and management practices as part of routine physical examinations.
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Animals in the outdoor animal colony are weighed, tuberculin tested, immunized for measles and tetanus 
as needed, serum banked as required, and examined routinely by a veterinarian twice annually. Animals 
housed outdoors are brought indoors to the hospital for treatment until resolution of the clinical problem 
and then returned to the social group as quickly as possible to maintain social stability. The hospital has an 
approximate average daily census of 100 animals (maximum 200). Animals in the indoor colony are 
weighed bi-monthly, tuberculin tested twice annually, vaccinated for measles as needed, serum banked as 
required, and examined by a Veterinarian generally before assignment to research projects and/or during 
annual evaluations. Indoor-housed animals on morning health report are assessed by a clinician and 
typically treated in their home cages as needed. Approximately 160 animals are on health report daily with 
a daily average of 45 animals requiring follow-up care. In addition to clinical care, the veterinary staff 
members also perform research and veterinary care surgeries (~300 major surgical procedures annually). 
Clinical veterinary staff members also conduct colony-based projects on new anesthetic agents, improved 
vaccines for animal health, and new surgical techniques. Surveillance for tuberculosis is essential for the 
continued health status of the CNPRC colonies. 

4. Provisions to Minimize Discomfort, Pain, and Injury. Discomfort is minimized with appropriate sedation,
analgesics, and handling techniques. All possible anesthetics and analgesics are included and
administered under the direction of a CNPRC veterinarian. Animals are sedated with ketamine
hydrochloride (5-30 mg/kg intramuscular [IM]), telazol (5-8 mg/kg IM), or ketamine with dexmedetomidine
(0.015-0.075 mg/kg IM; with reversal atipamezole at a comparable dose) routinely to minimize discomfort
during experimental procedures. For surgical procedures, animals are intubated and maintained under
isoflurane (to effect), with post-operative monitoring for 2-3 days and administration of oxymorphone (0.15
mg/kg) or buprenorphine (0.01-0.03 mg/kg) for 3 days per veterinary discretion. Animals are monitored by
the veterinary staff for alertness and activity post-anesthesia, including daily assessment for appetite,
hydration, and stool quality. Sutures and condition (e.g., appetite, hydration) are assessed daily for 7 days
post-operatively, discomfort is assessed and scored 3 days post-operatively. Antibiotics and other related
pharmacologic agents are administered under the supervision of a CNPRC veterinarian according to the
CNPRC formulary. The CNPRC maintains a full veterinary staff (Senior Veterinarians, Veterinary Residents,
Animal Health Technicians, Veterinary Pathologists, Pathology Technicians) (see all sections of Primate
Services). Veterinarians are on call 24 hours a day, seven days a week. The CNPRC maintains an animal
hospital, surgery and radiology suites, infectious and noninfectious nonhuman primate nurseries, an 
infectious isolation unit, and anatomic and clinical pathology services. UC Davis complies with NIH policy
on animal welfare, the Animal Welfare Act, and all other applicable federal, state, and local laws.

5. Methods of Euthanasia. Animals are euthanized by an overdose of pentobarbital (�120 mg/kg
intravenously) consistent with the recommendations of the American Veterinary Medical Association
(AVMA) Guidelines on Euthanasia. All methods include well-established CNPRC SOPs as noted above,
which are approved by the UC Davis IACUC.

Vertebrate Animals Page 1559 
Obtained by Rise for Animals. 

Uploaded to Animal Research Laboratory Overview (ARLO) on 09/19/2020



Contact PD/Pl: Lewin, Harris, A Scientific-Units-004 (104) 

SCIENTIFIC COMPONENTS: RESPIRATORY DISEASES RESEARCH UNIT 

in a rhesus allergic asthma model correlates with physiologic parameters of disease and exhibits common 
and distinct pathways with human asthma and a mouse asthma model. Am J Pathol 179:1667-1680, 2011. 
PMCID: PMC3181391. 

!Excluded by Requester I Behavioral inhibition is 
associated with airway hyperresponsiveness but not atopy in a monkey model of asthma. Psychosom Med 

... Ex_ c_iu_d _ed_ b_y_R_e _qu_e _st _er ___________ Cross-species transmission of a novel adenovirus associated 
with a fulminant pneumonia outbreak in a new world monkey colony. PLoS Pathog 7:e1002155, 2011. 
PMCID: PMC3136464. 

!Excluded by Requester ! Increased CCL24/eotaxin-2 with postnatal ozone
exposure in allergen-sensitized infant monkeys is not associated with recruitment of eosinophils to airway 
m11casa Iaxical Anni Pbarmacal ?5Z·3Q9-318 2011 PMGIP· PMG3226BZ9 I" �,ss I

!Excluded by Requester 
I 

OM. Accelerated structural decrements in the aging female rhesus macaque lung compared with males. 
. . 

Excluded by Requester os na a epIso Ic ozone resu s in persIs en a enua I0n o pu monary an 
penp era oo responses to LPS challenge. Am J Physiol Lung Cell Mal Physiol 300:L462-L471, 2011. 
PMCID: PMC3064293. 

!Excluded by Requester I The innate immune 
response to LPS in airway epithelium is dependent upon chronological age and antecedent exposures. Am 
J Respir Cell Mal Biol 2013. PMCID: PMC3931090. !Excluded by Requester I Persistence of Serotonergic Enhancement of 
Airwa Res onse in a Model of Childhood Asthma. Am J Res ir Cell Mal Biol 2014 In ress . 

Excluded by Requester 

Excluded by 
Requester Lung effects of inhaled corticosteroids in a rhesus monkey model of childhood asthma. Clin Exp 

Alle
:

v 42· 1104-1118 2012 PMCID· PMC3913647 
!
Excluded by 

:
equester 

• 

CG. Allergic asthma induced in rhesus monkeys by house dust mite (Dermatophagoides farinae). Am J 

Excluded by R d · d f . h I . 1·t· h ff f II . . . d Requester epeate epIso es o ozone in a atIon amp 1 Ies t e e ects o a ergen sensItIzatIon an 
in a a I0n on airway immune and structural development in Rhesus monkeys. Toxicol Appl Pharmacol 
191 ·74-85 2003 PMC lrn 1coal-io-Pmacess 

!Excluded by Requester 
I Secondhand tobacco smoke exposure differentially 

alters nucleus tractus solitarius neurons at two different ages in developing non-human primates. Toxicol 

OX40 ligand inhibits thymic stromal lymphopoietin driven atopic 

Submitted 
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LETTERS OF SUPPORT 

Letters of support from the individuals named below are provided on the pages that follow. 

!
Excluded by Requester 

I 
1 . .__ _______ _.PhD, Associate Professor and Chair, Department of Environmental Health 

Sciences, School of Public Health, The University of Alabama at Birmingham 
Excluded by 

2. Requester D, Professor of Pediatrics, Division of Neonatology and Pulmonary Biology, the 
Perinatal Institute Cincinnati Children's Hospital Medical Center 
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June 20, 2014 
Excluded by Requester 

SCHOOL OF 

PUBLIC HEAL TH 

Department of Environmental Health Sciences 

California National Primate Research Center 

UC Davis 

Davis, CA 95616 

RE: CNPRC Respiratory Diseases Unit 
Excluded by 

Dear 
Requester 

It is with my highest enthusiasm that I write this letter of support for the renewal of the CNPRC PSl 

grant and, in particular, the Respiratory Diseases Unit. As you know, I am an Associate Professor and 

Department Chair of the Department of Environmental Health Sciences in the School of Public 

Health at the University of Alabama at Birmingham. I have many years of training in pulmonary 

toxicology and have served as Project Leader for an NIEHS supported P0l grant in which the CNPRC 

Respiratory Diseases Unit has played a critical role. In light of my previous experience and 

collaborations with CNPRC Respiratory Diseases Unit Core Scientists, it is very appropriate for me to 

offer feedback on the significance of this group of investigators. 

The Core Scientists within the Respiratory Diseases Unit have a long history of collaborations with 

external investi ators. For the studies conducted through my NIEHS P0l grant, I have worked 

primarily wit Excluded by RequeSter o investigate the health impact of early life ozone

exposure using the nonhuman primate as a model of infant development. While rodent models 

have provided information on toxicologic effects induced by air pollutants, understanding the long

term effects of early life exposures requires the use of a laboratory animal model that closely mimics 

normal growth of human children. I should emphasize that the studies conducted as a part of my 

P0l grant could not have been completed in any other facility within the United States, or 

internationally, for that matter. The CNPRC Respiratory Diseases group is optimally located in within 

a center that specializes in having an active breeding colony, as well as a state of the art inhalation 

exposure facility, providing unique expertise and resources for investigators such as myself. 

Based upon my background and positive experience working with the CNPRC Respiratory Diseases 

Unit, I completely and unreservedly support the renewal of the CNPRC PSl grant such that 

translational studies in pulmonary biology will continue for investigators in the future. 

Excluded by Requester 

Associate Professor and Chair 

Excluded by Requester 

Letters Of Support I 
Birmingham AL 35294-002 
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�\iv Cincinnati 
Id\ Children's· 

Excluded by Requester 

!Excluded by Requester June 18, 2014 

California National Primate Research Center
UC Davis 
Davis, CA 95616 

RE: CNPRC Respiratory Diseases Unit 

Excluded by Requester
Dear 

chanee the outcome• 

I am delighted to write this letter of support for the CNPRC Respiratory Diseases Unit P51 
renewal, and I do so without hesitation. I am a neonatologist by training and Professor at the 
University of Cincinnati Department of Pediatrics. I direct a NIH funded laboratory. My research 
program is focused on understanding the mechanisms of fetal lung inflammatory responses 
during chorioamnionitis. These earlier studies have primarily used the sheep model of 
pregnancy. Despite the many advantages of the sheep model, there are serious limitations. 
These include lack of quality reagents for high-resolution immunology. As you know, Rhesus 
macaques and humans have very similar immune development particularly in intrauterine life. 
This aspect is critical to the success of our program. I therefore actively sought your 
collaboration. I am particularly i1tecested io tbe tetal-materoal iotertar.e at the placenta and in
collaboration with my colleagues Excluded by RequeSter !from Cincinnati Children's 
Hospital, I have worked on multiple models of prenatal infection in the nonhuman primate at the 
CNPRC. Our interactions with your respiratory research group at the CNPRC has been a very 
positive experience as we all share the same passion for understanding perinatal immune 
mechanisms and developmental origins of pulmonary disease. 

,________ _, 

With the assistance of your research group, our recent studies in the nonhuman primate have 
alread ielded one a er and another manuscript is currently in review. We are also applying 
to Pending Support The CNPRC is one of the few facilities in the 
country t at as an extensive ree mg program that will allow studies during fetal development 
and investigators further support this program with unique expertise in mucosal immunology and 
lung biology. The support and help I received at the CNPRC has been uniformly outstanding. To 
the best of my knowledge, I would not be able to find this resource in any other institution. 
Therefore, I am very happy to endorse continued NIH support of the CNPRC Respiratory 
Diseases Unit for the next renewal period. I look forward to our continued collaborative work in 
Perinatal research. 

Sincerely, 
Excluded by Requester 

Cincinnati Children's Hospital Medical Center 
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RESOURCE SHARING PLAN 

A detailed Resource Sharing Plan is included in the Overall component of this application. 

Resource Sharing Plans Page 1564 
Obtained by Rise for Animals. 

Uploaded to Animal Research Laboratory Overview (ARLO) on 09/19/2020




