
Notice of Award 
PRIMATE RESEARCH CENTER GRANT Federal Award Date: 11/03/2015 

Department of Health and Human Services 
National Institutes of Health 

OFFICE OF THE DIRECTOR, NATIONAL INSTITUTES OF HEAL TH 

Grant Number: 3P51 OD011132-55S1 REVISED 
FAIN: P51O0011132 

Principal lnvestigator(s): 
MICHAEL M JOHNS, MD 

Project Title: Support of Yerkes National Primate Research Center 

Ms. Sommers, Holly 
Director, Pre-award Grants Adm 
1599 Clifton Road NE, 4th Floor 
1599-001-1 BA 
Atlanta, GA 303224250 

Award e-mailed to: osp@emory.edu 

Period Of Performance: 
Budget Period: 08/24/2015 - 04/30/2016 
Project Period: 05/01/1997- 04/30/2016 

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 EMORY UNIVERSITY 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 P51 OD011132. 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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Dawn Walker 
Grants Management Officer 
OFFICE OF THE DIRECTOR, NATIONAL INSTITUTES OF HEALTH 

Additional information follows 
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SECTION I -AWARD DATA-3P51OD011132-55S1 REVISED 

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

Fringe Benefits 
Personnel Costs (Subtotal) 
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 TOTAL FEDERAL AWARD AMOUNT VEAR ( 55) 

$105,682
$25,998

$131,680
$367,334

$499,014
$224,556
$723,570
$723,570 
$723,570 

$0 

GRANT NUMBER TOTAL FEDERAL AWARD AMOUNT 
3P51OD011132-55S1 $723,570 
5P51OD011132-55 $9,510,024 
TOTAL $10,233,594 

SUMMARY TOTALS FOR ALL YEARS 
YR I THIS AWARD I CUMULATIVE TOTALS 
55 I $723,570 I

Fiscal Information: 
CFDA Name: 
CFDA Number: 

Research Infrastructure Programs
93.351 

EIN: 1580566256A1 
Document Number: PRR000165I 
PMS Account Type: G (Pooled) 
Fiscal Vear: 2015 

I CAN 
8014499 12015 

$723,570

NIH Administrative Data: 
RA c u 

PCC: CMP01 / OC: 414C /Released:. ame 
ommons ser 10/30/2015 

Award Processed: 11/02/2015 11 :00:45 

$10,233,594 

SECTION 11-PAYMENT/HOTLINE INFORMATION -3P51OD011132-55S1 REVISED 

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

SECTION Ill -TERMS AND CONDITIONS -3P51 OD011132-55S1 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 
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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 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) P51OD011132. 
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 represents the final year of the competitive segment for this grant. See the NIH 
Grants Policy Statement Section 8.6 Closeout for complete closeout requirements at: 
http://grants.nih.gov/grants/policy/policy.htm#gps. 

A final expenditure Federal Financial Report (FFR) (SF 425) must be submitted through the eRA 
Commons (Commons) within 120 days of the expiration date; see the NIH Grants Policy 
Statement Section 8.6.1 Financial Reports, http://grants.nih.gov/grants/policy/policy.htm#gps, for 
additional information on this submission requirement. The final FFR must indicate the exact 
balance of unobligated funds and may not reflect any unliquidated obligations. There must be no 
discrepancies between the final FFR expenditure data and the Payment Management System's 
(PMS) quarterly cash transaction data. A final quarterly federal cash transaction report is not 
required for awards in PMS B subaccounts (i.e., awards to foreign entities and to Federal 
agencies). NIH will close the awards using the last recorded cash drawdown level in PMS for 
awards that do not require a final FFR on expenditures or quarterly federal cash transaction 
reporting. It is important to note that for financial closeout, if a grantee fails to submit a required 
final expenditure FFR, NIH will close the grant using the last recorded cash drawdown level. If the 
grantee submits a final expenditure FFR but does not reconcile any discrepancies between 

Page-4 Obtained by Rise for Animals.
Uploaded to Animal Research Laboratory Overview (ARLO) on 09/19/2020



expenditures reported on the final expenditure FFR and the last cash report to PMS, NIH will 
close the award at the lower amount. This could be considered a debt or result in disallowed 
costs. 

A Final Invention Statement and Certification form (HHS 568), (not applicable to training, 
construction, conference or cancer education grants) must be submitted within 120 days of the 
expiration date. The HHS 568 form may be downloaded at: http://grants.nih.gov/grants/forms.htm. 
This paragraph does not apply to Training grants, Fellowships, and certain other programs-Le., 
activity codes C06, R13, R25, S10. 

Unless an application for competitive renewal is submitted, a final progress report must also be 
submitted within 120 days of the expiration date. Instructions for preparing a Final Progress 
Report are at: http://qrants.nih.gov/grants/funding/finalprogressreport.pdf. Any other specific 
requirements set forth in the terms and conditions of the award must also be addressed in the 
final progress report. Institute/Centers may accept the progress report contained in competitive 
renewal (type 2) in lieu of a separate final progress report. Contact the awarding IC for IC
specific policy regarding acceptance of a progress report contained in a competitive renewal 
application in lieu of a separate final progress report. 

NIH strongly encourages electronic submission of the final progress report and the final invention 
statement through the Closeout feature in the Commons, but will accept an email or hard copy 
submission as indicated below. 

Email: The final progress report and final invention statement may be e-mailed as PDF 
attachments to: NIHCloseoutCenter@mail.nih.gov. 

Hard copy: Paper submissions of the final progress report and the final invention statement may 
be faxed to the NIH Division of Central Grants Processing, Grants Closeout Center, at 301-480-
2304, or mailed to: 

National Institutes of Health 
Office of Extramural Research 
Division of Central Grants Processing 
Grants Closeout Center 
6705 Rockledge Drive 
Suite 5016, MSC 7986 
Bethesda, MD 20892-7986 (for regular or U.S. Postal Service Express mail) 
Bethesda, MD 20817 (for other courier/express deliveries only) 

NOTE: If this is the final year of a competitive segment due to the transfer of the grant to another 
institution, then a Final Progress Report is not required. However, a final expenditure FFR is 
required and should be submitted electronically as noted above. If not already submitted, the 
Final Invention Statement is required and should be sent directly to the assigned Grants 
Management Specialist. 

Treatment of Program Income: 
Additional Costs 

SECTION IV - OD Special Terms and Conditions - 3P51 OD011132-55S1 REVISED 

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

CHANGE IN Pl 
This revision reflects the PO and GMS approval of the change of principal investigator from Dr. 
Stewart Caughman to Dr. Michael Johns, in accordance with the grantee's request dated October 
15,2015. 

All previous terms and conditions remain in effect. 

SUPPLEMENT 
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This supplemental award provides $723,570 ($499,014 direct costs and $224,556 associated 
facilities and administrative costs) to support specific pathogen free (SPF) rhesus monkeys that 
were transferred from the New England Primate Research Center (NPRC) to the Yerkes National 
Primate Research Center, in accordance with the grantee's request dated 9/25/2014. These 
funds may not be expended for any other purpose without the written prior approval of the ORIP. 

BUDGET PERIOD/AWARD AMOUNT 
This grant has been issued with an 8-month budget period with 12 months of monetary support. 

PRE-AWARD AUTHORITY 
This award includes preaward cost authorization to incur costs for approved grant activities back 
to the beginning of the parent awards current budget period of May 1, 2015. 

SUBJECT FOA 
This award is subject to the conditions set forth in PAR-14-226, "Limited Competition: National 
Primate Research Centers (P51 )," 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://qrants.nih.gov/grants/guide/pa-files/PAR-14-226.html 

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): 

eluded 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. 

PRIOR APPROVAL 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, carryover requests) must be submitted to the 
assigned Grants Management Specialist and Programmatic Official. Please refer to Part II 
Chapter 8 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 

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: Jenelle D. Wiggins 
Email: jenelle.wiggins@nih.gov Phone: (301) 435-0843 Fax: (301) 480-3777 

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

GRANT NUMBER: 3P51OD011132-55S1 REVISED 

INSTITUTION: EMORY UNIVERSITY 

Budqet Year 55 
Salaries and Waqes $105,682 
Frinqe Benefits $25,998 
Personnel Costs (Subtotal) $131,680 
Other Costs $367,334 
TOTAL FEDERAL DC $499,014 
TOTAL FEDERAL F&A $224,556 
TOTAL COST $723,570 

Facilities and Administrative Costs Year 55 
F&A Cost Rate 1 45% 
F&A Cost Base 1 $499,014 
F&A Costs 1 $224,556 
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Notice of Award 
PRIMA TE RESEARCH CENTER GRANT Federal Award Date: 08/24/2015 

Department of Health and Human Services 
National Institutes of Health 

OFFICE OF THE DIRECTOR, NATIONAL INSTITUTES OF HEAL TH 

Grant Number: 3P51 OD011132-55S1 
FAIN: P51O0011132 

Principal lnvestigator(s): 
STEWART W CAUGHMAN, MD 

Project Title: Support of Yerkes National Primate Research Center 

Ms. Sommers, Holly 
Director, Pre-award Grants Adm 
1599 Clifton Road NE, 4th Floor 
1599-001-1 BA 
Atlanta, GA 303224250 

Award e-mailed to: osp@emory.edu 

Period Of Performance: 
Budget Period: 08/24/2015 - 04/30/2016 
Project Period: 05/01/1997- 04/30/2016 

Dear Business Official: 

The National Institutes of Health hereby awards a grant in the amount of $723,570 (see "Award 
Calculation" in Section I and "Terms and Conditions" in Section Ill) to EMORY UNIVERSITY 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 P51 OD011132. 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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Dawn Walker 
Grants Management Officer 
OFFICE OF THE DIRECTOR, NATIONAL INSTITUTES OF HEALTH 

Additional information follows 
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SECTION I -AWARD DATA-3P51OD011132-55S1 

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

Fringe Benefits 
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 TOT AL FEDERAL A WARD AMOUNT YEAR ( 55 ) 

$105,682
$25,998 

$367,334 

$499,014
$224,556
$723,570
$723,570 
$723,570 

$723,570 

GRANT NUMBER TOTAL FEDERAL AWARD AMOUNT 
3P51OD011132-55S1 $723,570 
5P51OD011132-55 $9,510,024 
TOTAL $10,233 594 

SUMMARY TOTALS FOR ALL YEARS 
YR I THIS AWARD I CUMULATIVE TOTALS 
55 I $723,570 I

Fiscal Information: 
CFDA Name: 
CFDA Number: 

Research Infrastructure Programs
93.351 

EIN: 1580566256A1 
Document Number: PRR000165I 
PMS Account Type: G (Pooled) 
Fiscal Year: 2015 

I CAN 
8014499

NIH Administrative Data: 
eRA Commons User 

12015 
$723,570

PCC: CMP01 / OC: 414C / Released: ame 08/18/2015 
Award Processed: 06/15/2015 11 :31 :44 

SECTION II - PAYMENT/HOTLINE INFORMATION -3P51OD011132-55S1 

$10,233,594 

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 -3P51OD011132-55S1 

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. 
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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 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) P51OD011132. 
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 represents the final year of the competitive segment for this grant. See the NIH 
Grants Policy Statement Section 8.6 Closeout for complete closeout requirements at: 
http://grants.nih.gov/grants/policy/policy.htm#gps. 

A final expenditure Federal Financial Report (FFR) (SF 425) must be submitted through the eRA 
Commons (Commons) within 120 days of the expiration date; see the NIH Grants Policy 
Statement Section 8.6.1 Financial Reports, http://grants.nih.gov/grants/policy/policy.htm#gps, for 
additional information on this submission requirement. The final FFR must indicate the exact 
balance of unobligated funds and may not reflect any unliquidated obligations. There must be no 
discrepancies between the final FFR expenditure data and the Payment Management System's 
(PMS) quarterly cash transaction data. A final quarterly federal cash transaction report is not 
required for awards in PMS B subaccounts (i.e., awards to foreign entities and to Federal 
agencies). NIH will close the awards using the last recorded cash drawdown level in PMS for 
awards that do not require a final FFR on expenditures or quarterly federal cash transaction 
reporting. It is important to note that for financial closeout, if a grantee fails to submit a required 
final expenditure FFR, NIH will close the grant using the last recorded cash drawdown level. If the 
grantee submits a final expenditure FFR but does not reconcile any discrepancies between 
expenditures reported on the final expenditure FFR and the last cash report to PMS, NIH will 
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close the award at the lower amount. This could be considered a debt or result in disallowed 
costs. 

A Final Invention Statement and Certification form (HHS 568), (not applicable to training, 
construction, conference or cancer education grants) must be submitted within 120 days of the 
expiration date. The HHS 568 form may be downloaded at: http://grants.nih.gov/grants/forms.htm. 
This paragraph does not apply to Training grants, Fellowships, and certain other programs-Le., 
activity codes C06, R13, R25, S10. 

Unless an application for competitive renewal is submitted, a final progress report must also be 
submitted within 120 days of the expiration date. Instructions for preparing a Final Progress 
Report are at: http://qrants.nih.gov/grants/funding/finalprogressreport.pdf. Any other specific 
requirements set forth in the terms and conditions of the award must also be addressed in the 
final progress report. Institute/Centers may accept the progress report contained in competitive 
renewal (type 2) in lieu of a separate final progress report. Contact the awarding IC for IC
specific policy regarding acceptance of a progress report contained in a competitive renewal 
application in lieu of a separate final progress report. 

NIH strongly encourages electronic submission of the final progress report and the final invention 
statement through the Closeout feature in the Commons, but will accept an email or hard copy 
submission as indicated below. 

Email: The final progress report and final invention statement may be e-mailed as PDF 
attachments to: NIHCloseoutCenter@mail.nih.gov. 

Hard copy: Paper submissions of the final progress report and the final invention statement may 
be faxed to the NIH Division of Central Grants Processing, Grants Closeout Center, at 301-480-
2304, or mailed to: 

National Institutes of Health 
Office of Extramural Research 
Division of Central Grants Processing 
Grants Closeout Center 
6705 Rockledge Drive 
Suite 5016, MSC 7986 
Bethesda, MD 20892-7986 (for regular or U.S. Postal Service Express mail) 
Bethesda, MD 20817 (for other courier/express deliveries only) 

NOTE: If this is the final year of a competitive segment due to the transfer of the grant to another 
institution, then a Final Progress Report is not required. However, a final expenditure FFR is 
required and should be submitted electronically as noted above. If not already submitted, the 
Final Invention Statement is required and should be sent directly to the assigned Grants 
Management Specialist. 

Treatment of Program Income: 
Additional Costs 

SECTION IV - OD Special Terms and Conditions - 3P51OD011132-55S1 

SUPPLEMENT 
This supplemental award provides $723,570 ($499,014 direct costs and $224,556 associated 
facilities and administrative costs) to support specific pathogen free (SPF) rhesus monkeys that 
were transferred from the New England Primate Research Center (NPRC) to the Yerkes National 
Primate Research Center, in accordance with the grantee's request dated 9/25/2014. These 
funds may not be expended for any other purpose without the written prior approval of the ORIP. 

BUDGET PERIOD/AWARD AMOUNT 
This grant has been issued with an 8-month budget period with 12 months of monetary support. 

PRE-AWARD AUTHORITY 
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This award includes preaward cost authorization to incur costs for approved grant activities back 
to the beginning of the parent awards current budget period of May 1, 2015. 

SUBJECT FOA 
This award is subject to the conditions set forth in PAR-14-226, "Limited Competition: National 
Primate Research Centers (P51 )," 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.nih.gov/qrants/quide/pa-files/PAR-14-226.html 

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/fyq 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): 

rcluded 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. 

PRIOR APPROVAL 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, carryover requests) must be submitted to the 
assigned Grants Management Specialist and Programmatic Official. Please refer to Part II 
Chapter 8 the NIH Grants Policy Statement for the activities and/or expenditures that require NIH 
approval at http://qrants.nih.gov/qrants/policy/nihqps/nihqps.pdf 

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 CONTACTS 

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: Jenelle D. Wiggins 
Email: jenelle.wiggins@nih.gov Phone: (301) 435-0843 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: 3P51OD011132-55S1 

INSTITUTION: EMORY UNIVERSITY 

Budqet Year 55 
Salaries and Waqes $105,682 
Frinqe Benefits $25,998 
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Other Costs $367,334 
TOTAL FEDERAL DC $499,014 
TOTAL FEDERAL F&A $224,556 
TOTAL COST $723,570 

Facilities and Administrative Costs Year55 
F&A Cost Rate 1 45% 
F&A Cost Base 1 $499,014 
F&A Costs 1 $224,556 
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Pl: JOHNS, MICHAEL M Title: Support of Yerkes National Primate Research Center 

Received: 09/25/2014 FOA: PAR14-226 Council: 05/2015 

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

CENTERS (P51) 

3 P51 OD011132-55S1 Dual: RI Accession Number: 3737228 

IPF: 2384501 Organization: EMORY UNIVERSITY 

Former Number: Department: EVP Health Affairs 

IRG/SRG: ZRG1 BBBP-T (46)P AIDS:Y Expedited: N 

Subtotal Direct Costs Animals: Y New Investigator: N 

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

Year 55: 499,014 Clinical Trial: N 

Year 56: 0 Current HS Code: 10 

Year 57: 0 HESC:N 

Year 58: 0 

Year 59: 0 

Senior/Key Personnel: Organization: Role Category: 

Stewart Wright Caughman Emory University PD/Pl 

Appendices 

YNPRC_IACUC_APPROVAL 1018451114,New_Director_lnformation101845111 
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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
00011132

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 IApplication Identifier c. Previous Grants.gov Tracking Number
2014-09-25

5. APPLICANT INFORMATION Organizational DUNS*: 066469933 

Legal Name*: Emory University 

Department: 

Division: 

Street1 *: 1599 Clifton Road NE, 4th Floor 

Street2: I 599-001- IBA 

City*: Atlanta 

County: DeKalb 

State*: GA: Georgia 

Province: 

Country*: USA: UNITED ST ATES 

ZIP/ Postal Code*: 30322-4250 

Person to be contacted on matters involving this application 
Prefix: Ms. First Name*: Holly Middle Name: Last Name*: Sommers Suffix: 

Position/Title: Director, Pre-award Grants Adm 

Street1 *: 1599 Clifton Road NE, 4th Floor 

Street2: I 599-001-1 BA 

City*: Atlanta 

County: DeKalb 

State*: GA: Georgia 

Province: 

Country*: USA: UNITED ST ATES 

ZIP/ Postal Code*: 30322-4250 

Phone Number*: (404) 727-2503 Fax Number: (404) 727-2509 Email: osp@emory.edu 

6. EMPLOYER IDENTIFICATION NUMBER (EIN) or (TIN)* 1-580566256-A 1

7. TYPE OF APPLICANT* 0: Private Institution of Higher Education 

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

8. TYPE OF APPLICATION*

ONew 0 Resubmission 

0 Renewal 0 Continuation • 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*
Support of Yerkes National Primate Research Center

12. PROPOSED PROJECT

Start Date* Ending Date* 

05/01/2015 04/30/2016 

Tracking Number: GRANT117 43383 

If Revision, mark appropriate box(es). 

•A.Increase Award 0 B. Decrease Award O 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

GA-005

Funding Opportunity Number: PAR-14-226 . Received Date: 
2014-09-25T16:38:19.000-04:00 

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



Contact PD/Pl: Caughman, Stewart Wright 

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

Prefix: First Name•: Stewart Wright 
Exec VP, Health Affrs 
Emory University 

Middle Name: Last Name*: Cauglunan Suffix: 
Position/Title: 
Organization Name*: 
Department: 
Division: 
Street1 *: 
Street2: 

City*: 
County: 
State*: 

Province: 
Country•: 
ZIP / Postal Code*: 

EVP Health Affairs 
Exec.V.P. for Health Affairs 
1440 Clifton Rd 
Fourth Floor 

Atlanta 
DeKalb 
GA: Georgia 

USA: UNITED ST A TES 
303221053 

Phone Number*: 404-727-5390 Fax Number: 

15. ESTIMATED PROJECT FUNDING

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

$723,570.00 
$0.00 

$723,570.00 
$80,000.00 

Email*: scaughm@emory.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 File Name: 

19. AUTHORIZED REPRESENTATIVE

Prefix: First Name*: Aaronette 
Sponsored Rsch Analyst, Sr. 

Middle Name: Seaton 
Position/Title*: 
Organization Name*: 
Department: 
Division: 
Street1 •: 
Street2: 

City*: 
County: 
State*: 

Province: 
Country•: 
ZIP / Postal Code*: 

Emory University 
Office of Sponsored Programs 
Research Administration 
1599 Clifton Road NE, 4th Floor 
I599-001-I BA 

ATLANTA 
DeKalb 
GA: Georgia 

USA: UNITED ST A TES 
30322-4250 

Phone Number*: 404-727-2503 Fax Number: 404-727-2509 

Signature of Authorized Representative* 

Aaronette Seaton Floyd 

20. PRE-APPLICATION File Name:

Last Name*: Floyd 

Email*: asfloyd@emory.edu 

Date Signed* 

09/25/2014 

Suffix: 

21. COVER LETTER ATTACHMENT File Name:RPJ_F5 l_Rev_App_Cover_9_25_141018450912.pdf

Tracking Number: GRANT117 43383 Funding Opportunity Number: PAR-14-226 . Received Date: 
2014-09-25T16:38:19.000·04:00 
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Contact PD/Pl: Caughman, Stewart Wright 

424 R&R and PHS-398 Specific 

Table Of Contents 

SF 424 R&R Cover Page- ---

Table of Contents----

Summaries-----------------------

Component Summary-----------------------------

Performance Sites Summary--------------------- - --

Human Subjects - Clinical Trial - HESC - Vertebrate Animals Summary--

Composite Application Budget Summary------------------ -

Component Budget Summary-----------------------------

Categories Budget Summary--------

Senior/Key personnel Summary-------- 

Biosketches------- ----

Performance Sites------------

Research & Related Other Project lnformation------------- ----------------------

Project Summary/Abstract(Description)--------- -----------------

Project Narrative--------------·----

Facilities & Other Resources-------------------------

Equipment------------·------------

Research & Related Senior/Key Person---------------------

PHS398 Cover Page Supplement-------------------

PHS 398 Research Plan--------------

Appendix 

lntroduction-----------·----

Speciflc Aims------------------------------------

Research Strategy-------------------------

Progress Report Publications List---------------------------------

Vertebrate Animals------------------------

Bibliography & References Cited-------------------------------------

Resource Sharing Plans---------·---------

Number of Attachments in Appendix: 2 

Animal-Resources 

Animal-Resources-001 (100) - Support of Yerkes National Primate Research Center--Year 55 Supplement 

Support for Colony Resources 

Performance Sites-------------------------------------

Research & Related Other Project lnformation-------------------------

Project Summary/Abstract(Description)-------- -

Project Narrative----------------------------

Table of Contents Page 3 

Page Numbers 

3 

5 

5 

6 

7 

8 

9 

10 

14 

15 

24 

25 

26 

27 

28 

32 

35 

36 

38 

39 

40 

41 

65 

117 

118 

119 

121 

122 

123 

124 

125 

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



Contact PD/Pl: Caughman, Stewart Wright 

Appendix 

Facilities & Other Resources,-------------------

Equipment------

Research & Related Senior/Key Person---------------

Research & Related Budget Year -1----------------

Budget Justification----------

Research & Related Cumulative Budget--------------------------------

PHS398 Cover Page Supplement------

PHS 398 Research Plan------------------------------

lntroduction-----

Specific Aims----------------------------------

Research Strategy-------------------------

Progress Report Publications List--------

Vertebrate Animals-------------------------

Bibliography & References Cited------- -----------

Resource Sharing Plans--------------------------

Number of Attachments in Appendix: 1 

Table of Contents 

126 

130 

133 

134 

137 

141 

142 

144 

145 

146 

147 

158 

159 

160 

161 

Page 4 
Obtained by Rise for Animals.

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



Contact PD/Pl: Caughman, Stewart Wright 

Components 

Overall 

Animal-Resources-001 (100) 

Component Project Title 

Component 

Summary 

Organization Name 

Support of Yerkes National Primate Emory University 

Research Center 

Support of Yerkes National Primate Emory University 

Research Center-· Year 55 

Supplement Support for Colony 

Resources 

Contact PD/Pl Name 

or Project Lead Name 

Caughman, Stewart Wright 

excluded by Requester 
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Contact PD/Pl: Caughman, Stewart Wright 

Applicant 

Organization 

Emory University 

Organization Name City 

Emory University, Yerkes Lawrenceville 

National Primate Research 

Center 

Emory University, Yerkes Lawrenceville 

National Primate Research 

Center 

Tracking Number: GRANT11743383 

Project/Performance 

Site Location(s) Summary 

City State/Province Country 

Atlanta GA UNITED STATES 

State/Province Country Component 

GA UNITED STATES Animal-Resources-001 (100) 

GA UNITED STATES Overall 

Page 6 

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

2014-09-25T16:38:19.000-04:00 

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



Contact PD/Pl: Caughman, Stewart Wright 

Components 

Overall 

Animal-Resources-001 (100) 

Tracking Number: GRANT11743383 

Human Subjects 

Clinical Trial 

Human Embryonic Stem Cells 

Vertebrate Animals 

Summary 

Human Subjects Clinical Trial HESC Involved Vertebrate Animals 

N 

N 

N y 

N y 
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Contact PD/Pl: Caughman, Stewart Wright 

Composite Application Budget Summary 

Categories Budget Budget Budget Budget Budget TOTALS 

Period 1 Period 2 Period 3 Period 4 Period 5 

Salary, Wages and Fringe Benefits 131,680 0 0 0 0 131,680 

Equipment 0 0 0 0 0 0 

Travel 0 0 0 0 0 0 

Participant/Trainee Support Costs 0 0 0 0 0 0 

Other Direct Costs (excluding Consortium) 367,334 0 0 0 0 367,334 

Consortium Costs 0 0 0 0 0 0 

Direct Costs 499,014 0 0 0 0 499,014 

Indirect Costs 224,556 0 0 0 0 224,556 

Total Direct and Indirect Costs 723,570 0 0 0 0 723,570 

Total Direct Costs less Consortium F&A 

Category Budget Budget Budget Budget Budget TOTALS 

Period 1 Period 2 Period 3 Period 4 Period 5 

Total Direct Costs less Consortium F&A 499,014 0 0 0 0 499,014 
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Contact PD/Pl: Caughman, Stewart Wright 

Component Budget Summary 

Components Categories Budget Budget Budget Budget Budget TOTALS 

Period 1 Period 2 Period 3 Period 4 Period 5 

Animal-Resources- Salary, Wages and Fringe Benefits 131,680 0 0 0 0 131,680 

001 (100) 

Equipment 0 0 0 0 0 0 

Travel 0 0 0 0 0 0 

Participant/Trainee Support Costs 0 0 0 0 0 0 

Other Direct Costs (excluding 367,334 0 0 0 0 367,334 

Consortium) 

Consortium Costs 0 0 0 0 0 0 

Direct Costs 499,014 0 0 0 0 499,014 

Indirect Costs 224,556 0 0 0 0 224,556 

TOTALS Total Direct and Indirect Costs 723,570 0 0 0 0 723,570 

TOTALS 723,570 0 0 0 0 723,570 
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Contact PD/Pl: Caughman, Stewart Wright 

Categories Components Budget 

Period 1 

R&R Budget - Senior/Key Person Animal-Resources- 9,942 

Funds Requested 001 (100) 

TOTALS 9,942 

R&R Budget - Other Personnel Animal-Resources- 121,738 

Funds Requested 001 (100) 

TOTALS 121,738 

R&R Budget - Section A & B. Total Animal-Resources- 131,680 

Salary, Wages and Fringe Benefits 001 (100) 

(A+B) 

TOTALS 131,680 

R&R Budget - Section C. Total Animal-Resources- 0 

Equipment 001 (100) 

TOTALS 0 

R&R Budget - Domestic Travel Animal-Resources- 0 

001 (100) 

TOTALS 0 

R&R Budget - Foreign Travel Animal-Resources- 0 

001 (100) 

TOTALS 0 

R&R Budget - Section D. Total Animal-Resources- 0 

Travel 001 (100) 

TOTALS 0 

R&R Budget - Tuition/Fees/Health Animal-Resources- 0 

Insurance 001 (100) 

Tracking Number: GRANT11743383 

Categories Budget Summary 

Budget Budget 

Period 2 Period 3 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

Budget Budget TOTALS 

Period 4 Period 5 

0 0 9,942 

0 0 9,942 

0 0 121,738 

0 0 121,738 

0 0 131,680 

0 0 131,680 

0 0 0 

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: Caughman, Stewart Wright 

TOTALS 

R&R Budget - Stipends Animal-Resources-

001 (100) 

TOTALS 

R&R Budget - Trainee Travel Animal-Resources-

001 (100) 

TOTALS 

R&R Budget - Subsistence Animal-Resources-

001 (100) 

TOTALS 

R&R Budget i l ½ Other Animal-Resources-

Participants/Trainee Support Costs 001 (100) 

TOTALS 

R&R Budgetic',½ Section E. Total Animal-Resources-

Participants/Trainee Support Costs 001 (100) 

TOTALS 

R&R Budgetic',½ Materials and Animal-Resources-

Supplies 001 (100) 

TOTALS 

R&R Budgetic',½ Publication Costs Animal-Resources-

001 (100) 

TOTALS 

R&R Budgeti l ½ Consultant Animal-Resources-

Services 001 (100) 

TOTALS 

R&R Budget ic', ½ ADP/Computer Animal-Resources-

Services 001 (100) 

TOTALS 

Tracking Number: GRANT11743383 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

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: Caughman, Stewart Wright 

R&R Budgetil½ Animal-Resources-

Subawards/Consortium/Contractua 001 (100) 

I Costs 

TOTALS 

R&R Budget il ½ Equipment or Animal-Resources-

Facility Rental User Fees 001 (100) 

TOTALS 

R&R Budget i l ½ Alterations and Animal-Resources-

Renovations 001 (100) 

TOTALS 

R&R Budget i l ½ Other Direct Cost Animal-Resources-

1 001 (100) 

TOTALS 

R&R Budget i l ½ Other Direct Cost Animal-Resources-

001 (100) 

TOTALS 

R&R Budget i l ½ Other Direct Cost Animal-Resources-

3 001 (100) 

TOTALS 

R&R Budget i l ½ Section F. Total Animal-Resources-

Other Direct Cost 001 (100) 

TOTALS 

R&R Budget i l ½ Section G. Total Animal-Resources-

Direct Cost (A thru F) 001 (100) 

TOTALS 

R&R Budget i l ½ Section H. Animal-Resources-

Indirect Costs 001 (100) 

TOTALS 

Tracking Number: GRANT11743383 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

339,216 0 0 

339,216 0 0 

28,118 0 0 

28,118 0 0 

0 0 0 

0 0 0 

367,334 0 0 

367,334 0 0 

499,014 0 0 

499,014 0 0 

224,556 0 0 

224,556 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 339,216 

0 0 339,216 

0 0 28,118 

0 0 28,118 

0 0 0 

0 0 0 

0 0 367,334 

0 0 367,334 

0 0 499,014 

0 0 499,014 

0 0 224,556 

0 0 224,556 
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Contact PD/Pl: Caughman, Stewart Wright 

R&R Budget il ½ Section I. Total Animal-Resources- 723,570 

Direct and Indirect Costs (G +H) 001 (100) 

TOTALS 723,570 

Tracking Number: GRANT11743383 

0 0 

0 0 

0 0 723,570 

0 0 723,570 
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Contact PD/Pl: Caughman, Stewart Wright 

Name Organization 

Caughman, Stewart Wright Emory University 

Excluded by Requester 
Emory University 

Emory University 

Tracking Number: GRANT11743383 

Senior/Key Personnel 

Summary 

Role on Project 

PD/Pl(Contact) 

Other: Project Lead 

Other: Colony Director 

Page 14 

Components 

Overall 

Animal-Resources-001 (100) 

Animal-Resources-001 (100) 
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Contact PD/Pl: Caughman, Stewart Wright 

BIOGRAPHICAL SKETCH 

Provide the following information for the Senior/key personnel and other significant contributors. 
F 

eluded by Requester 
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Contact PD/Pl: Caughman, Stewart Wright 
0MB Number: 4040·0010 

Expiration Date: 06/3012016 

Project/Performance Site Location(s) 

Project/Performance Site Primary Location 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. 

Organization Name: 
Emory University, Yerkes National Primate Research 
Center 

Duns Number: 

Street1 *: 

Street2: 

City*: 

County: 

State*: 

Province: 

Country•: 

Zip / Postal Code*: 

066469933 

2409 Taylor Lane 

Lawrenceville 

Gwinnett 

GA: Georgia 

USA: UNITED STATES 

30043-2921 

Project/Performance Site Congressional District*: 

File Name 

Additional Location(s) 

Tracking Number: GRANT11743383 

GA-007 
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Contact PD/Pl: Caughman, Stewart Wright 

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 • No

IACUC Approval Date: 01-24-2014

Animal Welfare Assurance Number A3180-01 

3. Is proprietary/privileged information included in the application?* O Yes e 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* Project_Sununary_v3_OVERALL1018,i:d.0l 1 p,,� 

8. Project Narrative* Narrative_Overview 10 I 8451 I 07.pdf 

9. Bibliography & References Cited Bibliographyl018450916.pdf

10.Facilities & Other Resources Resourcesl01845 I I I 7.pdf 

11.Equipment Equipment 10 I 84 50920. pdf 

Page 25 
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Contact PD/Pl: Caughman, Stewart Wright 

Project Summary 

This competing revision application seeks additional support for the Yerkes Base Grant (P51 OD 11132) that 
will allow expansion of the rhesus macaque specific pathogen free (SPF) colony by the inclusion of SPF 
animals from the New England Primate Research Center (NEPRC). The YNPRC has recorded substantial 
progress in the present reporting period (5/1/2011 - present), as reflected in over 540 publications, 
construction of new animal facilities, and progressive expansion of its research funding base, even in the era 
of an extremely competitive NIH funding environment. The continued growth of our research base, coupled 
with the more specialized demands of investigators for genetically well-characterized nonhuman primates, 
have strained the capacity of our existing rhesus macaque SPF breeding colony, and resulted in the need to 
obtain significant numbers of animals from outside sources. With the support of ORIP leadership, Yerkes has 
partnered with the NEPRC to facilitate the transfer of approximately 135 SPF breeding animals from the 
NEPRC SPF colony. The incorporation of the animals into the Yerkes SPF breeding program will enhance the 
Center's ability to serve as a resource to core investigators and to scientists nationally and internationally, all 
for the ultimate goal of advancing human health. These supplemental activities are well-aligned with our 
central goals of supporting research programs focused on scientific problems relevant to human health, and 
providing the resource infrastructure and expertise in appropriate scientific and veterinary specialties to 
support such research. 
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Narrative-Overview 

The central mission of the Yerkes NPRC is to support research in the areas of infectious disease, 
neuroscience and transplantation that help advance human health. The additional resources provided by this 
revised application will support the expansion of our breeding colony of rhesus macaques at Yerkes by 
accepting the transfer of rhesus macaques from the New England Primate Research Center specific pathogen 
free breeding colony, thereby advancing our ability to support translational research here at Yerkes. 
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Excluded by 
Requester 

Resources 
Laboratory: 
The Yerkes Genomics Core, located at the YNPRC Main Station has 850 square feet of 
laboratory space at the Yerkes main campus. This space houses two full time technicians and 
one full time bioinformaticist. Equipment within the core includes an lllumina HiSeq1000 
genome analyzer, cluster generation PCR system, multiple PCR machines, Affymetrix 3000 7G 
gene chip scanner, two Affymetrix wash stations, and necessary basic laboratory equipment 
needed for the operation of this equipment (a complete list is provided in the Equipment 
section). Each research member has a dedicated Widows machine, but the bioinformaticist has 
an lllumina-compute workstation for next generation analysis. In addition the Genetics Core has 

�---� 

access to the Emory Com utin Core for processer or ram intensive next generation 
sequencing ana y · �---�and the bioinformaticist each has a 120 ft. office adjacent to 
the lab. Each technician has a cubicle adjacent to the lab. 

eluded by 
equester has 550 sq feet of genetics laboratory space at the Yerkes Field Station. This 

space contains bench space for four individuals, Fume hood, and all necessary equipment to 
perfom relevent genetic analysis, including DNA extraction, PCR, Sanger sequencing and SNP 
genotyping. 

The Yerkes Virology Core, located at the YNPRC Main Station has 983 square feet of 
laboratory space divided between two rooms. The main laboratory space houses two full time 
technicians as well as standard equipment for western blotting, PCR, and ELISAs, while the 
smaller laboratory area is a dedicated PCR clean room. Equipment within the core includes a 
Bio-rad Bioplex 200 Luminex system, a Perkin Elmer GeneAmp PCR system 9700, an 
Eppendorf Gradient Thermocycler, a Bio-rad CFX96 Real-time PCR cycler, a GeneOuant 
RNNDNA Calculator, a Bio-rad Turboblot, two Apple iMacs, multiple PCR clean hoods, and all 
the necessary equipment for the performance of PCR, real-time PCR, Western blot analysis, 
and ELISAs. Both rooms are located on the third floor of the Emory Vaccine Center within the 
Division of Microbiology and immunology at Yerkes NPRC. Additionally, the Virology Core 
manages the BSL-3 facilities within the Emory Vaccine Center and has access to these facilities 
for preparation of viruses and virological products. 

Clinical Pathology Laboratory 
The clinical pathology laboratory, located at the Yerkes' Main Center, has the capability of 
performing hemogram evaluations, blood chemistry evaluations, bacterial cultures, parasite 
examinations, and the capability for determination of phenotype of peripheral blood 
mononuclear cells and their subsets (B cells, T cells, CD4 cells, CD8 cells and ratio. A separate 
isolated laboratory is available for working with blood specimens and retrovirus-infected 
nonhuman primates. 

Necropsy and Pathology Laboratory, located at the Yerkes' Main Center, has the capability for 
postmortem examinations and tissue collection and processing. The necropsy suite with its 
down-draft table is well suited for conducting extensive postmortem and examinations. In 
addition, it contains an anteroom for changing into personal protective equipment, four freezers, 
walk-in cold room, storage room and fume hood. To augment the necropsy examinations, the 
necropsy room is equipped with computer access to animal records, a computerized necropsy 
reporting and record keeping systems and a digital camera. Three pathologists are available on 
an alternating week basis and one supervisor and a necropsy technician also shares duties. 
Each pathologist has his/her won microscope as well as the department having a five-heading 
teaching microscope. 
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The Histology and Electron Microscopy Laboratory has the capability of performing routine 
histology services including special stains and procedures as requested. The electron 
microscope laboratory has full capability of processing tissues for ultrastuctural evaluation of 
tissues and other specimens. Both laboratories are located at the Yerkes' Main Center. 

Daily deliveries from the Field Station to the Main Center permit the transport of samples to the 
YNPRC the Cores as needed. 

Clinical: The Clinical Veterinary Medicine, Administration, and Research building (CVMAR) was 
completed and occupied in 2009 which includes 16,130 total square feet containing the hospital, 
treatment rooms, and surgical suite. In addition, the building includes office space for the 
division of veterinary medicine, colony management, research services, and genetics lab. The 
Field Station has three full time veterinarians, a veterinary resident, and 5 full time veterinary 
technicians. The Field Station has a dedicated clinical veterinary medicine building for the 
treatment of sick and injured animals including a digital x-ray machine, a fully equipped surgical 
suite, including a separate animal re area and surgeon scrub room, PET scanner, pharmacy 
two animal treatment rooms, and pecifi

I
c for animal housing. 

rnma 
ocation 

Animal: 

The Field Station consists of pecific Animal Location

s and smaller indoor - outdo 
Is area are compoun 

See table below. The 
�__...""T"'T....,....,----:T--r----:---.-----.--..,.......,---,,,=--___,,.,.---,,----,--.--,�-,-r-r-....,..,,---! 

Ie tatIon ocate approximate y 30 mI es nort east o t e aIn tation on the Emory 
campus, has a population of 1775 rhesus monkeys, 127 sooty mangabeys, and 27 
chimpanzees. Approximately 97% of animals at the Field Station are socially housed. 

SPACE SUMMARY TABLE 

Overview of Facilities at the YNPRC Field Station 

FACILITY I Indoor I Outdoor I GROSS FUNCTION 

SOFT SOFT SQ FT 
pecific Animal Location Animal Housinq 

Animal Housinq 
Animal Housina 
Animal Housinq 
Animal Housinq 

C-1 I I I 560 Office Space 
,pecific Animal Location Animal Housinq 

Animal Housina/Laboratorv 
Animal Housing /Office/ 
Research / Clinical 
Animal Housinq 
Animal Housinq 
Animal Housina 
Chimp Housing 

G-2 Test I I I 600 Chimp Laboratory 
G-7 I I I 700 Storaqe 
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G-8 2,205 Behavioral testina/Kitchen 
G-9 660 Office Space 
G-10 660 Office Space 
G-11 2 520 Office Space 

Specific Animal Location I Chimp Housina 
li-1::l , ,o4U Shower/Conference 
G-14 1,882 Laboratory/Office Space 
G-15 1.620 Shower 
pecific Animal Location Animal Housina 

Animal Housina 
Animal Housina 
Animal Housing 
Animal Housing 
Animal Housina 
Animal Housing 
Animal Housing 
Animal Housing 
Animal Housina 
Animal Housina 
Animal Housina 
Animal Housing 
Animal Housina 
Animal Housing 
Animal Housing 
Animal Housing 
Animal Housina 

Cage Washer 570 Cage Wash 
Buildina 
Chow Storaae 384 Feed Storaae 
Shed #1 2,500 Storaae 
Shop 4,000 Shop Facility 
Shop Storage 480 Storaae 

pecific Animal Location 

TOTAL FIELD 16,923.5 190,382 282,213 

STATION 

The compound areas are constructed o 
pecific Animal Location 

pecific Animal Location 

These runs have been constructed or modified 
'--�--�-�--����-�-�-....... wit pass t roug pane s t at a ow or varying ousing configurations to augment behavioral 

management and enrichment techniques in addition to providing a way to introduce animals and 
form new social groupings. 

Th 
Specific Animal Location 

ere are 
pecific Animal Location tment room and 

animal housing for SPF clinical cases and animal holding. Specific Animal Location urrently has a 
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treatment room, four rooms for animal holding, and six testing rooms that serve as a behavioral 
and cognitive testing area for monkeys. There is a chimpanzee cognitive testing area 
associated with area G2. 

Computer: 
Each member of the project faculty and staff have desktop computers connected to a 
University-wide network that provides e-mail and internet access. Computers also provide 
access to the animal medical research system (ARMS) as well as Vet PACS for review of digital 
images acquired at the Main Center. Each member of the project faculty and staff have office 
space and access to network printers, copiers, fax and scanning machines. 

Excluded by 

,,,_,..,......,,.J.J..L>,<..........,pace is provided to faculty members at the Field Station ----�� Requester 

��1i�:t��Y station� ______ __.Cubicle space is available at the Field Station for each sta mem er.
�---�Adminis ra 1ve support is provided through the Division of Animal Resources and the Division of 

Developmental & Cognitive Neuroscience. 

Conference room space is also available at both the Main Station and the Field Station for small 
and large conferences. Conference rooms are all equipped with the capability to project 
computer presentations and video conferencing. 

Other 
The onsite facilities maintenance team, staffed by a supervisor and three experienced 
craftsmen, maintain the buildings, compounds, and caging at the Field Station. On occasion, 
work is contracted out to provide industry if additional personnel or expertise is needed. The 
facilities maintenance unit constructs and maintains animal caging, maintains utilities serving 
animal and people areas, and provides support to ongoing animal management or research 
programs. The unit has expertise in working with all types of material (metal, plastic, or wood) 
and in constructing or maintaining primate housing to meet program needs. 

Facilities & Other Resources Page 31 
Obtained by Rise for Animals.

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



Contact PD/Pl: Caughman, Stewart Wright 

Equipment 

Veterinary Medicine - Field Station 
• 2 Anesthesia machines with isoflurane vaporizers
• 1 Surgivet small animal ventilator
• 2 Anesthesia monitoring devices for ECG, pulse oximeter, indirect blood pressure, respiratory rate and

body temperature
• 1 Cardell veterinary monitor for blood pressure and heart rate
• 1 Valleylab Surgistat II electrocautery machine
• 1 Surgivet Convective warming blanket
• Heska Vet/IV 2/2 fluid pump
• 1 New Era syringe pump
• Precision Medical Hi-Flow suction pump
• Digital radiograpy
• Progeny digital dental radiograpy
• Dental unit with high & low speed drills, ultrasonic cleaner
• GE LogiQe Vet ultrasound machine
• 5 digital scales for body weights
• Autoclave
• Gas Sterilizer
• 8 neonatal isolettes
• Olympus BX 41 Microscope with digital camera
• Hand-held refractometer

Field Station Animal Resources 
• 60 two-way radios available for communication between all departments at the Field Station
• 1 centrally located three rack cage wash machine
• 1 Bobcat skid steer on premises used to grade compounds, erect enrichment structures and climbers

or other maintenance work.
• 1 Dingo mini excavator on premises used to perform compound maintenance and assist with installing

enrichment and climbing structures
• 4 gas powered Toro workman utility vehicles on premises used to transport animals, feed or other

supplies associated with animal care.
• 3 Electric powered utility vehicles on premises used to transport animals, feed or other supplies

associated with animal care.
• 1 transport van utilized to move animals, equipment and supplies. This vehicle is also approved as a

back up vehicle to transport animals between facilities. This van is equipped with extra ventilation and
the interior is fabricated with surfaces that can be cleaned and sanitized.

• 1 Large capacity trailer mounted pressure washer on premises used to pressure wash compound
surfaces and structures

• 1 forklift on premises used to transport cage racks to the cage washer as well as move supplies. An
additional Forklift is on site for use by the Facilities crew to move caging, supplies and other equipment.

• 1 walk in cooler centrally located used to store fresh produce.
• 2- 8' x 20' storage containers. These air conditioned units have been sealed and modified to hold dry

foods. The temperatures in these units are monitored remotely.
• There are several emergency generators to provide backup power for lights and air handling systems in

all animal areas.

Yerkes NPRC Genomics Core 
• Beckman refrigerated centrifuge
• Thermo -80 C freezer
• -20 C freezer
• Biological Safety Cabinet
• Laboratory refrigerator
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• lllumina HiSeq1000 genome analyzer
• Cluster generation PCR system(C-bot)
• Covaris M220 Focused-ultasonicator
• AB 9700 PCR machines (3)
• Affymetrix 3000 7G gene chip scanner
• Affymetrix wash stations (2)
• Qiagen QIAcube sample prep station
• Qiagen Tissuelyser II
• Nanodrop 1 000 spectrophotometer
• Qubit Fluorometer
• (3) Widows machines with appropriate software licenses for analysis (Partek, Bioconductor, Golden

Helix, Velvet, Bowtie, AceView)
• lllumina-compute workstation for complex analysis
• Access to the Emory Computing Core for processer or ram intensive analysis
• Necessary basic laboratory equipment needed for the operation of this equipment
• Fluidigm C1 Single cell Auto Prep System
• Fluidigme Biomark HD expression assay platform

eluded by Requester 

enetics Laborator Field Station 
• Applied Biosystems 3730 genetic analyzer
• AB 9700 PCR machines (4)
• Software licenses for genetic analysis programs
• Hettich universal 320 centrifuge
• Nanodrop 2000 Spectrophotometer
• Eppendorf 5415 centrifuge
• Sorvall RC5C plus ultra-high speed centrifuge
• Hydra 96 well pooling robot
• Hettich Retina 420R Bench top refrigerator centrifuge
• Revco Ultra Freezer (-79 C)
• Promega Maxwell Nucleic Acid Extraction system
• -20 freezer
• 4 degree lab refrigerator

Yerkes NPRC Virology Core 
• Eppendorf Centrifuge 5417C
• Vortexes (x 4)
• Baker BSC x2
• Thermo Scientific -BOC

• Cry of ridge -200C
• Precision Waterbath (37oC)
• Corning Stirrer/hotplate
• Beckman Coulter Microfuge R
• Voltage Power Sources (X 4)
• BioRad Turboblot
• Thermoylne Stirrer/hotplate
• Sartorius Scale
• Mettler PJ 4000 Scale
• GeneQuant RNA/DNA Calculator
• VWR 4oC Fridge
• Precision Waterbath (37oC/57oC)
• Hoefer Orbital Shaker
• Amana Microwave
• BioRad Bioplex 200 Luminex system
• Baker BSC x2
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• Kalpana Apple computer

• Amana -20C freezer

• Revco -20oC
• Minicentrifuge

• Fisher lsotemp -20oC
• Eppendorf Gradient Thermocycler

• Applied Biosystems GeneAmp PCR System 9700

• PCR Hood

• BioRadCFX96 Real-time Cycler
• Labnet miniplate spinner MPS1000
• BioRad Power Pac 300

Clinical Pathology Lab 
• Sysmex semi-automated hematology analyzers (2)
• Spectrophotometer

• FAGS Calibre flow cytometer
• FACScan Flow Cytometer

• Light microscopes (5)
• Incubators (4)

• Nu-Aire biological safety hoods

• Centrifuges ( 4)
• Abbott i-Stat analyzer

Necropsy and Pathology Facilities 
• Ultra-Cold freezers (4)

• Microscopes with cameras (in pathologists' offices) (3)
• Five-headed teaching microscope (in office area)
• Digital camera

• Walk in cold room

• Downdraft table

• Fume Hood

Histology and Electron Microscopy Lab 
• Tissue-T ek VIP Tissue Processor
• Tissue-Tek DRS Stainer
• Tissue Embedding Center

• Automatic Microtome

• Dissecting Scope
• Rotary Microtomes (2)

• Microscopes (2)

• Digital Scale
• Waterbaths ( 4)

Microwave
• Slide warmers (2)

• Darkfield Scope
• Knife Sharpener

• Zeiss EM 1 0 Electron Microscope
• Leica Ultracut Ultramicrotome

• Gatan Digital Camera System
• Diamond Knife

• Vacuum Evaporator

• Refrigerator
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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? 

Stewart Wright 

Caughman 

Agency-Defined Phase Ill Clinical Trial?* 

3. Permission Statement*

Q 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 ($)* 
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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 
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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 Q No 
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Previously Reported*: O Yes Q No 

7. Change of Investigator/ Change of Institution Questions

□ Change of principal investigator / program director
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Tracking Number: GRANT11743383 

Page 37 

Funding Opportunity Number: PAR-14-226. Received Date: 
2014-09-25T16:38:19.000·04:00 

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



Contact PD/Pl: Caughman, Stewart Wright 

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: GRANT11743383 

Introduction_Overall_ v41018451131.pdf 

Overall_Specifi c _Aims IO 18450967. pdf 

Overall_Res_Stra tegy IO I 845 I I 48_pdf 

Prog_Rept _pub_Li st IO 18450928-pdf 

Vertebrate_Animals 1018450932-pdf 

Resource_Sharing_Plan I 018450935-pdf 

New_Directo r_Infonnation l018451 l 19.pdf 

YNPRC_I ACUC_A PPR OV AL1018451 I 14.pdf 

Page 38 

Funding Opportunity Number: PAR-14-226. Received Date: 
2014-09-25T16:38:19.000-04:00 

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



Contact PD/Pl: Caughman, Stewart Wright 

INTRODUCTION 

This competing revision application seeks additional support for the Yerkes National Primate Research Center 
(YNPRC) Base Grant (P51 OD 11132) that will allow expansion of the rhesus macaque specific pathogen free 
(SPF) colony by the inclusion of SPF animals from the New England Primate Research Center (NEPRC). The 
YNPRC has recorded remarkable progress in the present reporting period (5/1/2011 - present), as evidenced 
by numerous high quality publications (over 540, including multiple publications in high profile journals), 
construction of new animal facilities, including a state-of-the-art transplantation and BL3 facility, and expansion 
of its research funding base, even in the era of an extremely competitive NIH funding environment, with a 13% 
increase in research funding in FY 2014. 

The continued growth of our research base at Yerkes, coupled with the more specialized demands of 
investigators for genetically well-characterized nonhuman primates, have strained the capacity of our existing 
rhesus macaque SPF breeding colony, and resulted in the need to obtain animals from outside sources. With 
the support of ORIP leadership, Yerkes has partnered with the NEPRC to facilitate the transfer of 
approximately 135 SPF breeding animals from the NEPRC SPF colony. The NEPRC SPF rhesus macaque 
breeding colony was established in 1988 and represents one of the oldest and best-characterized SPF rhesus 
macaque colonies in the United States. Virologic monitoring for B virus, STLV, SIV, and SRV has been 
conducted using rigorously established protocols with no breaks in SPF status since 1992. Breeding has been 
carefully managed, and the entire breeding colony has undergone comprehensive MHC class I typing using 
next generation sequencing techniques. The planned closure of the NEPRC puts at risk a valuable resource 
that represents an investment of tens of millions of research dollars and necessitates transfer of this valuable 
resource to other NRPCs. 

The incorporation of the NEPRC animals into the Yerkes SPF breeding program will preserve this invaluable 
resource, as well as enhance the YNPRC's ability to serve as a resource to core investigators and to scientists 
nationally and internationally, all for the ultimate goal of advancing human health. The additional funding 
requested in this application provides support for the ongoing care of the breeding animals, including detailed 
virologic monitoring and genetic characterization. These supplemental activities are well-aligned with our 
central goals of supporting research programs focused on scientific problems relevant to human health, and 
providing the resource infrastructure and expertise in appropriate scientific and veterinary specialties to 
support such research. 
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SPECIFIC AIMS 

The Yerkes National Primate Research Center of Emory University is one of eight National Primate Research 
Centers sponsored by the Office of Research Infrastructure Programs of the National Institutes of Health. With 
the support of the P51 grant, the Yerkes Primate Center operates two principal facilities: a Main Station on the 
Emory University campus, which provides animal housing facilities, research laboratories and support services 
and a 117 acre Field Station located 30 miles north of Atlanta, which provides housing for nonhuman primate 
breeding colonies, research laboratories including a genetics laboratory, and facilities for studies of the social 
behavior and biology of semi-free ranging nonhuman primates. The central objectives of our Center are: 

• Carry out basic and applied research using nonhuman primates in the service of developing knowledge,
treatments, interventions, and cures that will benefit humanity.

• Provide regional and national resources for data, consultative expertise, biologic and genetic material and
specialized facilities and equipment useful in supporting primate related research.

• Study the natural biology of primate species that are of research importance for the purpose of enhancing
their scientific utility, health and well-being through appropriate laboratory and field studies.

• Develop improved practices of primate breeding, husbandry and genetic definition to help meet research
needs for pedigreed, disease-free animals of defined quality, and assure the continued availability of
species of biomedical research importance.

• Provide opportunities for research involvement and experience in primatology to graduate students,
postdoctoral fellows, visiting scientists and faculty members, as well as high school students and teachers.

• Disseminate the findings of studies and technical advances in primate research to the scientific community
by reports in internationally recognized, refereed journals, professional conferences, and on-site open
house opportunities

Rhesus macaques are one of the most common nonhuman primate species used in biomedical research, both 
at the national level and at the Yerkes NPRC. The rhesus macaque is widely acclaimed as the premier 
preclinical model of HIV infection, as well as a preeminent model for neuroscience, transplant medicine and 
infectious diseases other than HIV. In recent years, there has been an increase in the demand for specific 
pathogen free (SPF) rhesus macaques in general, and SPF macaques with specific genetic backgrounds in 
particular. At Yerkes, we have observed progressive increases over the past four years in the requests for 
rhesus macaques, coupled with the expansion of our research funding base, which grew by 13% in FY 2014. 
The central objective of this competing revision application is to provide support for the incorporation of 
animals from the NEPRC breeding colony to the Yerkes SPF breeding colony. Specifically, we propose the 
integration of NEPRC rhesus macaques into the Yerkes breeding colony to augment the supply of SPF 
rhesus macaques available to support NIH-funded research 

The growth of the fully pedigreed, SPF colonies at the YNPRC by integration of the NEPRC animals will 
provide a supply of high-quality and well-characterized rhesus macaques for investigators at Emory University 
and elsewhere that will support our research mission for decades to come. 
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RESEARCH STRATEGY 

The Yerkes National Primate Research Center of Emory University is one of eight National Primate Research 
Centers sponsored by the Office of Research Infrastructure Programs of the National Institutes of Health. The 
Yerkes Center was founded by Dr. Robert M. Yerkes, Yale University, as the Laboratory of Primate Biology in 
Orange Park, Florida in 1930. This laboratory, the first in the United States dedicated to the use of nonhuman 
primates as research subjects, became affiliated with Emory University in 1956. In 1965, the laboratory and the 
nonhuman primates were moved to new facilities on the Emory campus as one of the NIH-sponsored Regional 
Primate Research Centers. The designation as a National Primate Research Center occurred in 2001. The 
original research programs of Dr. Yerkes were directed toward studies of the behavior and biology of nonhuman 
primates, especially the chimpanzee. Since becoming affiliated with Emory University and especially during the 
past 20 years, the research programs of the Yerkes Center have become much more diversified. Although 
behavioral studies continue to be important at the Yerkes Center, the major core research programs now include 
emphases in microbiology and immunology, neuroscience, developmental disorders, and neurological and 
psychiatric diseases. This evolution of change in the focus of our research program is in alignment with the focus 
on translational research by the National Institutes of Health and by the Office of Research Infrastructure 
Programs. 

The Yerkes National Primate Research Center is a unit of the Robert W. Woodruff Health Sciences Center of 
Emory University. The Principal Investigator of this grant, Dr. S. Wright Caughman, is the Executive Vice 
President of Health Affairs for the University. He reports to the President of Emory University, who reports to 
the Board of Trustees. The Yerkes Center Director, eluded by Requester reports to Dr. Caughman and serves 
as one of the Deans and Directors of the University. e en er irec or Is responsible for the overall 
administration and general operation of the Center with respect to research activities, support services, 
allocation of resources, faculty and staff appointments, base grant budget and other Center responsibilities. 

Organizational Chart 
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Mission Statement 

Yerkes National Primate Research Center of Emory University conducts innovative biomedical and 
biobehavioral research to improve the health and well-being of humans and nonhuman primates. We foster an 
open exchange of ideas, interdisciplinary and collaborative research, and publication of fundamental 
discoveries. We provide the resources, training, and leadership to foster scientific creativity and excellence. 
We espouse the highest standards of scientific integrity, mutual respect for colleagues, and compassionate 
and conservative use of a diverse population of nonhuman primates and other laboratory animals. 

Core Values 

The core values of the Woodruff Health Sciences Center, of which Yerkes National Primate Research Center 
is a part, are Caring, Excellence and Integrity. During our Yerkes strategic planning sessions, our faculty and 
staff developed a set of six core values (Excellence, Collegiality, Stewardship, Integrity, Creativity/Innovation, 
and Individual Opportunity) that very much aligned with those of the Woodruff Health Sciences Center. 

Vision Statement 

To be recognized as the leading center in the world for both basic and applied research using nonhuman 
primates in the service of humanity. 

The YNPRC conducts its program in accordance with the objectives defined by the Office of Research 
Infrastructure Programs, National Institutes of Health. The objectives of this program, as stated in the ORIP 
Administrative Document National Primate Research Centers Program Guidelines (Seventh Edition), are to 
provide funds for (a) specialized research resources (physical facilities, technology, professional and technical 
staffing and a variety of nonhuman primate species) for research studies applicable to the solution of human 
health problems, (b) pilot research projects, and (c) studies on nonhuman primate biology that improve the 
health and well-being of the animals. Support is provided through the Program to: 

• Provide regional and national resources for normative data, consultative and collaborative expertise,
biologic and genetic material, and specialized facilities and equipment useful in supporting primate
related research

• Conduct pilot (basic and applied) biomedical research projects in areas requiring the use of nonhuman
primates, which are aimed at the solution of human health and societal problems, and which should
lead to independent grant support related to the disease or health problem being studied

• Study the natural biology of primate species that are of potential research importance for the purpose of
enhancing their scientific utility, health, and well-being through appropriate laboratory and field studies

• Develop improved practices of primate breeding, husbandry and genetic definition to help meet
research needs for pedigreed, disease-free animals of defined quality, and to assure the continued
availability of species of biomedical research importance whose wild populations are considered
threatened or endangered

• Provide opportunities for research involvement and experience in primatology to undergraduate and
graduate students, postdoctoral fellows, visiting scientists, and junior faculty members, as well as short
term learning assignments for students of the health professions

• Disseminate the findings of studies and technical advances in nonhuman primate research to the
scientific community, by reports in internationally recognized, peer-reviewed journals and other
appropriate media
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The significance of the Center's mission arises from the conduct of a research program focused on scientific 
problems relevant to human health and the NIH mission in providing resource infrastructure and expertise in 
appropriate scientific and veterinary specialties to support such a program and to enhance the Center's ability 
to serve as a resource to core investigators as well as to scientists regionally, nationally and internationally. 
The program is aligned with the NIH mission, the ORIP strategic plan and with national health priorities. 

The Yerkes National Primate Center and its closely affiliated scientific centers (Emory Vaccine Center, Emory 
Center for AIDS Research, the Emory Transplant Center, and the Emory Institute for Drug Development) have 
produced a cadre of interdisciplinary teams to address issues in vaccinology, immunology, immunobiology, 
neuropharmacology, behavioral neuroscience, cognitive neuroscience, behavioral neuroendocrinology, visual 
neuroscience, imaging, and functional genomics. This network provides a rich fabric of scientific and 
technological expertise that enhances the scientific outcomes of all scientists doing research at Yerkes, 
including core staff scientists, and outside investigators from Emory University Departments and other 
institutions. 

As is detailed through this proposal, the Yerkes National Primate Research Center has demonstrated 
significant accomplishments during the last funding period and proposes work in this revision application 
consistent with the stated objectives. In particular, the Yerkes Primate Center has developed an outstanding 
core research program, extensive collaborative relationships with scientists based in other Emory University 
departments and hospitals, and a broad collaborative network of affiliate and collaborative investigators 
including those from the CDC, Children's Healthcare of Atlanta hospitals, and the Atlanta Veterans Affairs 
Medical Center. Additionally, the Yerkes Center has established close links with the Emory University Clinical 
Translational Science Award (CTSA; the Emory CTSA involves the Morehouse School of Medicine and the 
Georgia Institute of Technology and is called the Atlanta Clinical Translational Science Institute, ACTSI). 

Organizational Framework 

• Brief History and Relationship to Emory University
The Yerkes National Primate Research Center of Emory University is one of eight National Primate Research
Centers sponsored by the Office of Research Infrastructure Programs of the National Institutes of Health. The
Yerkes Center was founded by Dr. Robert M. Yerkes, Yale University, as the Laboratory of Primate Biology in
Orange Park, Florida in 1930. This laboratory, the first in the United States dedicated to the use of nonhuman
primates as research subjects, became affiliated with Emory University in 1956. In 1965, the laboratory and the
nonhuman primates were moved to new facilities on the Emory campus as one of the NIH-sponsored Regional
Primate Research Centers. The designation as a National Primate Research Center occurred in 2001. The
original research programs of Dr. Yerkes were directed toward studies of the behavior and biology of nonhuman
primates, especially the chimpanzee. Since becoming affiliated with Emory University and especially during the
past 20 years, the research programs of the Yerkes Center have become much more diversified. Although
behavioral studies continue to be important at the Yerkes Center, the major core research programs now include
emphases in microbiology and immunology, neuroscience, developmental disorders, and neurological and
psychiatric diseases. This evolution of change in the focus of our research program is in alignment with the focus
on translational research by the National Institutes of Health and by the Office of Research Infrastructure
Programs. Administratively, the Yerkes Center is a Division of the Robert W. Woodruff Health Sciences Center.

• The Robert W. Woodruff Health Sciences Center
The Robert W. Woodruff Health Sciences Center coalesces those components within Emory University
concerned with patient care, education of health professionals, research affecting health and illness and
policies for prevention and treatment of disease. The Health Sciences Center consists of the School of
Medicine, the Nell Hodgson Woodruff School of Nursing, the Rollins School of Public Health, Emory University
Hospitals and Clinics, and the Yerkes National Primate Research Center. The Health Sciences Center
provides clinical care through Emory University Hospital, the Emory Clinic, Emory Midtown Hospital, and its
major affiliates that include Grady Memorial Hospital, Atlanta Veterans' Affairs Medical Center, Children's
Healthcare of Atlanta, and Wesley Woods Geriatric Center. Research funding within the Health Sciences
Center was $479.3 million in FY14, representing a substantial increase in recent years and over 92% of the
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Emory University's overall funding. The Woodruff Center has some 2,511 faculty members, 1,557 adjunct and 
volunteer faculty and collaborative scientists and a staff of 15,167 including Emory Healthcare. 

• Emory University
Emory University, founded in 1836, has grown into a teaching, research and service institution with an 
enrollment of approximately 10,250 students including undergraduates, graduate students and professional 
students. The University campus stands on 631 hilly and wooded acres six miles northeast of downtown 
Atlanta. A co-educational, privately administered University, Emory awards approximately 3,500 degrees 
annually. The University's main divisions include Emory College, Oxford College, the Woodruff Health 
Sciences Center, the School of Theology, the School of Law, Emory Business School and the Graduate 
School of Arts and Sciences. 

• Organization and Administrative Structure of the Yerkes Center
The Yerkes National Primate Research Center is a unit of the Robert W. Woodruff Health Sciences Center of 
Emory University. The Principal Investigator of this grant, Dr. S. Wright Caughman, is the Executive Vice 
President for Health Affairs and Director of the Robert W. Woodruff Health Science Center. He reports to Dr.

eluded by Requester the President of Emory University, who reports to the Board of Trustees. The Yerkes 
enter Irector Excluded by Requester reports to the Executive Vice President of Health Affairs and serves as

one of the Deans an Irec ors o e University. The Yerkes Director is responsible for the overall 
administration and general operation of the Center with respect to research activities, support services, 
allocation of resources, faculty and staff appointments, base grant budget and other Center responsibilities. 
The Center senior administration includes an Associate Director for Scientific Programs, Associate Director for 
Animal Resources, Associate Director for Pathology and Executive Administrator/Chief Business Officer. The 
Yerkes Center has four core scientific research Divisions. 

The Yerkes Center currently houses approximately 3100 nonhuman primates including chimpanzees and six 
species of monkeys. There are 18 core scientists, 14 service faculty and 28 scientists in residence at Yerkes. 
The remainder of the 124 faculty holds affiliate, collaborative or visiting scientist positions. In addition to the 
faculty, there are 406 staff employees (FTE). 

In program planning and policy, the Yerkes Director is guided by the recommendations of outside advisors, 
including a National Science Advisory Board, Emory University policy and oversight, and several internal 
committees, as well as by NIH and ORIP policies and guidelines. Additionally, the Yerkes Science Advisory 
Committee and the Yerkes Resources Allocation Advisory Committee evaluates all research proposals, with 
respect to mission relevance and resource availability and provides recommendations and data summaries. The 
daily operations of the Center are the responsibility of the Yerkes Director, together with the Associate Director 
for Scientific Programs, the Executive Administrator (also called the Chief Business Officer}, and the Associate 
Director for the Division of Animal Resources and the Associate Director for Pathology. The Associate Director 
for Animal Resources is responsible for veterinary services, animal care, animal records and enrichment, 
regulatory compliance, research services, colony management, environmental health and safety and 
occupational health. Also, the Division of Animal Resources provides research support services for outside 
investigators. 

National Scientific Advisory Board: The NSAB advises the Center Director with regard to strategic planning, 
program activities, scientific growth of the Center and administrative organization and management. The 
NSAB meets annually, on site, and also convenes as necessary by conference calls. The NSAB membership 
includes: 

�oition/Aaioo 
eluded by Requester 

Professor & Chair, Department of Anatomy & Neurobiology 
private Source !School of Medicine

�tics 
eluded by Requester

I 
ssociate Professor, Department of Molecular and Human Genetics and 
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e Graduate School of Biomedical Sciences 
Professor Deoactrneot of Ne11rnscieoce 

Department of Veterinary Sciences 
Director, Michael E. Keeling Center for Comparative Medicine and Research 
University of Texas MD Anderson Cancer Center 

Scientific Advisory Committee: The Scientific Advisory Committee (SAC), which is comprised of the Center 
Director, Division Chiefs, Yerkes Chief Business Officer, the Chief of Public Affairs, and staff scientists, reviews 
all scientific proposals from non-Yerkes/Emory investigators for scientific merit and availability of resources, 
prior to review by the RAAC and initiation of any project using nonhuman primates at the Yerkes Center. A 
Study Intent Questionnaire (SIQ) is completed and submitted, via the Yerkes website, to the SAC facilitator 
who then forwards the SIQ to the appropriate Yerkes Division Chief/Pl for further review. If the project is 
deemed feasible, the Yerkes Division Chief/Pl will contact the investigator requesting completion of a Research 
Intent Proposal (RIP) that will be entered into the SAC database and reviewed by the SAC to determine 
whether Yerkes has the resources to support the proposed study. Yerkes/Emory investigators are not required 
to submit a SIO, but must submit a RIP at the time they route a grant to Yerkes Business & Finance Office for 
review. RIP's submitted by Yerkes/Emory investigators are not reviewed by the committee but are recorded in 
the SAC database used for tracking resource allocation. This committee meets monthly in order to review 
requests in a timely manner. 

Resource Allocation Advisory Committee: The Resource Allocation Advisory Committee (RAAC), prior to 
initiation of any IACUC protocol, must review all projects, both internal and external, requiring Center 
resources. This committee meets monthly to review and make recommendations regarding research 
applications requiring animal and other Center resources. This committee also tracks resource commitments 
and actions needed to meet these requirements in instances where resource limitations (e.g. animals or space) 
preclude immediate availability. A new subcommittee of RAAC was created to focus on individual animal 
assignments in order to improve the efficiency of the assignment process. An electronic RAAC program 
designed by Yerkes IT was implemented by this committee in 2013. This program facilitates electronic 
submission and tracking of RAAC applications along with an innovative program for identifying animals for 
assignments. 

Animal Resources Management: The Center has a team for Animal Resources Management at the Main 
Station. This group meets monthly and includes members from Veterinary Staff, Animal Care, Behavioral 
Management, Research Resources, Occupational Health and Safety, Training and Facilities Management. 
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The group reviews new and ongoing projects that affect animal resources such as animal acquisitions and 
shipments, quarantine, new research protocols and facility maintenance and construction needs that affect 
animal housing areas. The goal of this group is to enhance communication amongst all units of Division of 
Animal Resources at the Main Station. 

Colony Management: The Center has a Colony Resources Manager and a team that oversees the colonies at 
the Field Station and balances colony production needs with research needs and resource availability. This 
individual works closely with the Assistant Director of Animal Resources at the Field Station, Associate 
Veterinarians and others at the Field Station. A Colony Director was hired to start in October 2015 who will 
lead the colony management team. 

A Colony Management Committee meets bimonthly to review progress and concerns, and plans for anticipated 
future research and colony maintenance requirements. The colony management group consists of 
representative from colony management, veterinary medicine, research staff and animal care. Three members 
of the Colony Management team participate in the ORIP sponsored NPRC Breeding Colony Management 
Consortium, which includes representatives from all eight NPRCs. The Consortium hosts monthly 
teleconferences and meets annually, with the goal of facilitating communication and efficiencies of colony 
management among the NPRCs. 

Regulatory Compliance: The Emory University Institutional Animal Care and Use Committee (IACUC) must 
approve all research involving animals at Yerkes. The Committee is charged with ensuring proper care, use, 
and humane treatment of animals used in research, testing and education. Animals are not assigned to any 
research project until IACUC approval is received. The Emory IACUC is composed of 37 voting members (27 
full and 1 O alternate) and 20 nonvoting ex officio members divided into two Committees. Each Committee 
meets twice monthly and evaluates all University research proposals that involve the use of laboratory animals. 
This results in an IACUC meeting occurring every two weeks to review protocols. The proposals are provided 
to all IACUC members prior to the scheduled committee meeting. Each proposal receives a veterinary consult 
prior to review, then is presented by a primary and secondary reviewer at the meeting with discussion and 
review by the committee members culminating in a motion and a vote at the meeting. The outcome of the 
proposal will have only one of the following determinations: approval, modifications are necessary to obtain 
approval, approval withheld, or deferral to the next meeting. All research protocols receive a thorough review, 
regardless of whether they were submitted to an outside funding agency or are being internally funded. The 
latter type of proposal is also reviewed for scientific merit. Committee members are not present for review of 
proposals on which they are involved and have a conflict of interest. 

In addition to the approval of research applications involving animals, the Committee also inspects all research 
and animal facilities semi-annually and compiles a report with results and recommendations from these 
inspections to the Institutional Official. We have 18 voting members from Yerkes who serve on the IACUC. 

Accreditation: The Yerkes NPRC is fully accredited by AAALAC, with the most recent site visit having been in 
February 2014 and letter of accreditation received in July 2014. The current site visit occurred February 19-21, 
2014. Fu II accreditation was received. 

OVERVIEW OF ANIMAL COLONIES 

The Division of Animal Resources is comprised of: (1) Veterinary Medicine; (2) Colony Management; (3) 
Animal Care-Main Station; (4) Animal Care-Field Station; (5) Behavioral Management; and (6) Animal Records. 
Through these units, the Division provides health care, research support, environmental enrichment, program 
management and maintenance of animal records for the diverse nonhuman primate population at the YNPRC. 
Primate breeding, including a specific pathogen free (SPF) colony are overseen, as well as the research 
colony, the rodent vivaria, and Comparative AIDS Core. 

Animal Census Tables 

As of 2/14/2014, overall size of the NHP colony is as follows: 
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1. Nonhuman primates supported partially, or in whole by the P51 base grant1
• 

Census date· 9/24/2014

Genus, Species 

M 

Cercocebus 
16 

torquatus atys 

Macaca fascicularis 

Macaca mulatta 
330 

(SPF) 

Macaca mulatta 
(Non-SPF) 

Macaca nemestrina 

Saimiri spp. 

Totals 346 

Breeding Colony2 

F u4 Total 

63 2 81 

740 119 1,189 

803 121 1,270 

Animals not in breeding colony3 

M F u4 Total 

49 29 0 78 

14 2 0 16 

438 537 26 1,001 

136 140 3 279 

2 1 0 3 

36 2 0 38 

675 711 29 1,415 

Total Colony 
Census 

159 

16 

2,190 

279 

3 

38 

2,685 

1 The SPF Macaca mulatta Breeding Colony is partially supported by a SPF U24 grant (U24 OD011023).
2Total number of animals in breeding colony including adult breeding animals and designated juvenile
replacements at time of report. 
3 Animals on protocol or otherwise not in the breeding colony at the time of report. 
4 Sex undetermined. 

2. Nonhuman primates not supported by the P51 base grant1•
Census date: 9/24/2014

Genus, Species Breeding Colony2 Animals not in breeding colony3 Total Colony 
Census 

M F u4 Total M F u4 Total 

Cercocebus 
8 0 0 8 8 

torquatus atys 

Macaca mulatta 
0 36 0 36 36 

(Non-SPF) 

Macaca mulatta 
39 70 0 109 14 11 0 25 134 

(SPF) 

Macaca mulatta 
23 67 31 121 121 

(SPF-Transplant) 

Pan troglodytes 31 38 0 69 69 

Totals 62 137 31 230 53 85 0 138 368 

1 Animals in these colonies are not supported by a SPF U24 or U42 grant. 
2 Total number of animals in breeding colony including adult breeding animals and designated juvenile 
replacements at time of report. 
3 Animals on protocol or otherwise not in the breeding colony at the time of report. 
4 Sex undetermined. 

RELATIONSHIP OF NEPRC COLONY TO OVERALL FUNCTION OF NPRC 
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Yerkes will be acquiring and integrating 135 rhesus macaques from the NEPRC colony into the YNPRC 
breeding colony. Two shipments of NEPRC animals have already arrived and one more shipment of breeding 
animals is scheduled in October. These animals will enhance the population of our SPF and genetically 
characterized breeding groups to develop into a sustainable population to meet our research demands. The 
large research portfolio at Yerkes results in a high demand for rhesus macaques for research assignments. 
The challenges of providing SPF animals with highly specific genotypes has resulted in a greater demand than 
supply. The infusion of the NERPC breeding animals will help enhance the Yerkes population to meet future 
demands. 

TABLE OF CORES 

Service Cores 
Primate Virology 
Bio markers 
3T MRI Imaging 
PET Imaging 
7.0T MRI Imaging 
Genomics Core 
Comparative AIDS Core 

Unit in Which It Resides 
Microbiology and Immunology 
Developmental and Cognitive Neuroscience 
Neuropharmacology and Neurologic Diseases 
Neuropharmacology and Neurologic Diseases 
Neuropharmacology and Neurologic Diseases 
Animal Resources 
Animal Resources 

OVERIEW OF TRAINING AND OUTREACH 

TRAINING 

Scientific 

The Center is actively involved in a number of training and continuing education activities. Students and 
Postdoctoral Fellows are an integral part of the scientific fabric of Yerkes and participate in all elements of the 
research mission. In this past year, some 150 undergraduate and graduate students received training and 
experience in Yerkes laboratories. During this same period, the Center employed 66 Postdoctoral Fellows. 
Yerkes currently is the focal point for a substantial portion of the Neuroscience Graduate Program at Emory. 
The Director of the NIH training grant that supports students in the Graduate Neuroscience Program and many 
members of the Neuroscience Program Executive committee, all reside at Yerkes. Additionally, almost 30% of 
graduate students in the Neuroscience and Immunology programs are carrying out their dissertation research 
in Yerkes laboratories, including several MD/PhD students. Essentially all of our Divisions have NRSA or NSF
supported students and we have worked with each Division in facilitating the process for trainees' applications 
to NIH/NSF or private foundations for financial support. We have two institutional training grants, developed 
and administered at Yerkes: the NIGMS Training in Systems and Integrative Biology-Neuroscience and the 
NIH BP/ENDURE training grant that supports under-represented minority undergraduate students in 
Neuroscience. The Yerkes Center is also the administrator of the NIH-funded UDALL Center of Excellence for 
Parkinson's disease at Emory University and houses two of the core scientists participating in this Center. In 
addition to research activities, the Parkinson's Disease Center is very active in education and community 
outreach for trainees and the general public. It also provides pilot grants to young investigators interested in 
developing new areas of research for Parkinson's disease. 

Since 2009fcluded by RequeSter ID.V.M., has been the Emory Laboratory Animal Medicine Residency Training
Program Assistant Director. In addition, Yerkes veterinary faculty members have taken responsibility as 
course directors for classes within the Residency Training program in collaboration with the Division of Animal 
Resources at Emory's School of Medicine. Yerkes also supports two residency positions per year. Our goal is 
to train and retain laboratory animal veterinarians who will grow with Yerkes, and help develop programs of 
research around their own specialties. All veterinary faculty continue to be actively involved in the Emory 
Laboratory Animal Medicine Program and remain closely partnered with the Division of Animal Resources at 
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the School of Medicine. In 2007, an NCRR R25 training grant enabled Yerkes to include an additional third 
year of specialized NHP training for three residents (one each year -funding to support years two and three of 
the training). In 2009 an administrative supplement to the R25 provided support for a fourth resident to enter 
the program. The three-year YNPRC NHP Residency Program builds upon our successful Emory/YNPRC 
two-year program and provides extensive nonhuman primate clinical and resource management experience for 
the residents. We have successfully recruited four trainees, all of them having completed the program between 
June 2009, and June 2011. In addition, all have obtained their ACLAM Board Certification, the gold standard 
to measure success of a Laboratory Medicine Training program. In light of the success of this specialized 
Training Program, YNPRC decided to continue to support a third year Fellowship in Nonhuman Primate 
Medicine and Management. We have already recruited four trainees for the Fellowship Program. The first one 
completed her training in June 2013 and obtained her ACLAM Board certification in July 2013. She is now a 
full time clinical veterinarian at Yerkes. The second trainee finished her fellowship training in July 2014 and 
took her ACLAM Board exam in July 2014. The remaining fellows will start the program respectively in July 
2014 and 2015. 

YNPRC has continued to provide opportunities for veterinary internships and externships. These opportunities 
introduce veterinary students to the field of lab animal medicine and have sometimes led to students applying 
for lab animal residency positions as offered by the School of Medicine/YNPRC. Two of our current residents 
have been through our externship program. In 2013, eight externs and one intern came to YNPRC for a period 
of time which varies between three to ten weeks. Students from veterinary technical schools also have 
participated in externships and have sometimes been motivated to apply for available technical positions at 
Yerkes where they could put to good use their new found knowledge of nonhuman primates. We did hire one 
of the veterinary technician externs in 2013. The various students work closely with veterinary faculty, 
residents and technicians to gain a working knowledge and appreciation of the specialty of nonhuman primate 
medicine. 

The Yerkes Center is linked with several components of the Emory University Clinical Translational Science 
Award (CTSA); (here called the Atlanta Clinical and Translational Science Institute -ACTSI -which includes 
Morehouse School of Medicine and the Georgia Institute of Technology). The key functional areas of the 
ACTSI that the Yerkes Center is involved with include brain imaging and education. 

In the summer of 2013, Yerkes hosted an intern from Drexel University's Master of Laboratory Animal Science 
Program. This intern completed a three-month assignment of working with various units of Animal Resources, 
obtaining supervisory and management experience and skills. 

Yerkes has collaborated with the Institute on Neuroscience (ION) at Georgia State University to continue to 
enable high school students and middle and high school teachers to participate in scientific research. Success 
with this program has led to a five-year NIH grant to continue the ION program. 

In addition, the Center regularly hosts scientific seminars and sponsors frequent talks (Lunch and Learn, 
Frontiers in Neuroscience) by faculty for the staff to promote understanding of the scientific mission. 

Employee Training 

Prior to beginning employment, all personnel are given a packet that provides information on the Yerkes 
Center, general information on primate research, the nonhuman primate behavioral management program, 
laboratory animal zoonoses information, personnel policies, Center security information, standards and 
procedures for working safely at the Center, training information, and biosafety issues (e.g., B-virus 
information). Supervisors are responsible for training employees in procedures that specifically relate to their 
areas of responsibility. Individuals with practical experience are appointed to train new employees/students 
within their units. All new employees (investigators, animal care personnel, research technicians, etc.) and 
students/volunteers receive an approximately 1 hour orientation that includes a slideshow related to 
organization of the Yerkes Center, procedures for handling incidents and potential exposures, and general 
guidelines for working safely in laboratory and animal research settings. All new employees complete training 
on Emory's Blackboard site, including a "Yerkes Orientation" module in addition to other modules as are 
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relevant to the employee's job responsibilities. All personnel who will have animal contact are required to 
complete Animal User Orientations that cover nonhuman primate and/or rodent biology, U.S. regulations and 
guidelines for laboratory animals, IACUC policies, identifying and reporting sick animals and reporting animal 
welfare concerns. Animal Research personnel are required to complete applicable AALAS Learning Library 
online training modules and be added to an existing IACUC protocol prior to working with animals. A hands-on 
instructional tour of the nonhuman primate and/or rodent research facility is required for research personnel to 
gain access to these areas. General information memoranda are circulated providing any new information or 
reminding personnel of existing standards when necessary. 

Training classes are provided as part of Yerkes continuing education efforts. These classes are based on the 
American Association for Laboratory Animal Science certification program. Although all Animal Care 
Technicians are encouraged to work toward certification by AALAS, the AALAS certification examination is not 
mandatory. Regular staff meetings are conducted at which time there is generally a review of some aspects of 
husbandry and care that relate to certification. Manuals for the Assistant Laboratory Animal Technician, 
Laboratory Animal Technician and the Laboratory Animal Technologist are made available to Yerkes 
technicians without charge for use in the in-house training program or for self-study. Additionally, the Emory 
University IACUC Office subscribes to the AALAS Learning Library for online, individualized training. The 
Yerkes Center pays the fee for the certification examination at each level. A salary increase is provided to 
individuals who achieve certification. Currently, the Training Coordinator for the Yerkes Department of Animal 
Resources coordinates the training requirements for personnel who work with research animals. After 
completing the Animal User Orientations, trainings offered to animal users at Yerkes include 1) aseptic surgery 
technique (mandatory for anyone conducting surgery); 2) rodent biomethodology including restraint, blood 
collection techniques and injection procedures; 3) humane rodent euthanasia methods; and 4) behavioral 
management of nonhuman primates. Instructional manuals for identifying sick rodents are distributed to 
animal research and animal care personnel. The Training Coordinator is a member of the IACUC 
Subcommittee on Training and Continuing Education, which develops the policy on rate, frequency and types 
of training and continuing education requirements for animal users at Emory University and Yerkes. 

Forty percent of the Main Station animal care unit and 45% of the Field Station animal care unit are AALAS 
certified at some level. Opportunities for additional training are also available when Animal Care Technicians 
attend National AALAS, SEAALAS and AALAS District IV meetings in 2014. Supervisors and Managers have 
been attending Webinars sponsored by NABR, OLAW, USDA and AAALAC. Additionally, Continuing 
Education sessions are available for Veterinary Technicians through the Gwinnett Veterinary Medical 
Association monthly meetings. 

In addition to the initial orientation which includes information on zoonoses (including B-Virus), biosafety, 
personal protective equipment, and Center policies on safety, the Yerkes Environmental Health and Safety 
Officer conducts and/or facilitates annual training programs for all personnel. These annual training programs 
include but are not limited to: (1) B-virus training for all staff who work with nonhuman primates or nonhuman 
primate blood or tissues; (2) annual updates on the use of personal protective equipment to include a review of 
current requirements, demonstration on how to use PPE, and information on the storage, limitations of and 
decontamination and disposal of PPE; (3) information on hazards communications and the chemical hygiene 
plan, including how to work with hazardous chemicals, how to respond to a spill, labeling and storage 
requirements, disposal procedures and Material Safety Data Sheets (MSDS); (4) biosafety reviews which 
includes a review of biosafety level 1-4, blood borne pathogens standards, biological safety cabinets, 
emergency procedures, disposal practices, and a review of zoonoses; (5) radiation safety which includes 
discussion of the characteristics of radiation, safe use and storage, disposal, and employee monitoring; (6) 
ergonomics training for employees in animal care, research, or any other position that involves strenuous or 
repetitive physical activity; and (7) fire safety training which includes fire prevention strategies, evacuation 
plans, emergency procedures, and training for the use of fire extinguishers; and (8) respirator program which 
includes annual fit testing, training, and medical surveillance. 

OUTREACH 

The Center employs the following mechanisms to disseminate the scientific and technical achievements of the 
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resource: 

1. Publications in peer-reviewed scientific journals.
2. Presentations to the scientific community at local, national and international scientific meetings.
3. Exhibit booth, on behalf of all National Primate Research Centers, at the annual Society for

Neuroscience meeting.
4. News releases distributed to media and the resulting articles.
5. A Web site, www.verkes.emorv.edu, that provides an overview of the Center, our research programs

and news releases about the latest findings. Some scientific cores (e.g., Genomics, Biomarkers and
Imaging) have links on the Yerkes Web site to separate Web sites that provide more information on the
services available and rates.

6. Talks to groups touring the Yerkes National Primate Research Center's two campuses.
7. Presentations to the public at community meetings and other public fora as well as to junior high and

high school students.
8. Literature distributed to presentation and tour participants as well as that provided to other Emory

University departments to distribute as appropriate (e.g., Parents' Weekend for the university).
9. Articles in Emory University publications (e.g., Emory Magazine).
10. An internal Lunch and Learn program for Yerkes employees. Outside scientists also present lectures

throughout the year.

PROGRESS 

Overall Highlights 

The Yerkes National Primate Research Center has demonstrated significant progress in meeting each of our 
key objectives during the reporting period and consequently, has made significant contributions to behavioral, 
biomedical and translational research and research training at Emory University and via collaborations on a 
regional and national basis. In particular, the Yerkes Primate Center has maintained outstanding core research 
programs, extensive collaborative relationships with scientists based in other Emory University departments 
and provided resources and services to a broad collaborative network of affiliate and collaborative investigators 
throughout the region and nation. These research programs, which involve the use of a variety of nonhuman 
primate species, and rodents where appropriate, are directed primarily toward four major research disciplines, 
representing the research divisions within the Primate Center: 1) Microbiology and Immunology; 2) 
Developmental and Cognitive Neuroscience, 3) Neuropharmacology and Neurologic Diseases and 4) 
Behavioral Neuroscience and Psychiatric Disorders. Also, through the Divisions of Animal Resources and 
Pathology, Yerkes provides support for outside investigators conducting research at the Yerkes Center, 
consistent with our ORIP mandated role as a regional and national resource. 

Supporting components (see also below) provide the following administrative units, activities and services: (1) 
Associate Director of Animal Resources, (2) Associate Director of Pathology, (3) Research Services unit that 
provides support for onsite and off-site investigators, (4) Tissue Distribution program that collects and 
distributes nonhuman primate biological specimens, (5) Occupational Health and Initial Orientation/Training 
Program, (6) Environmental Health and Safety Program and (7) Regulatory Compliance. There continues to be 
a strong emphasis on training, both on the job and more formal training, such as AALAS certification classes 
that are offered at both the Main Station and Field Station. These courses plus regular Lunch and Learn 
sessions and various staff meetings and training sessions in the Animal Care units contribute to better 
communication and improved performance. Additionally, last year we provided Animal Resources personnel, 
including all animal care personnel with courses in leadership, management, and conflict resolution. This year 
we provided follow-up programs and assessments. 

During the past year, the Center provided support for 185 investigators and 169 projects that were performed 
at the Center. These projects fall into the following categories: a) 14 Management projects, b) 149 Research 
projects, and c) 6 Pilot projects. While 29.6% of the projects were AIDS-related using SPID data, 
approximately 49% of our FY13 awarded funding (excluding the P51) is AIDS-related. These projects resulted 
in 162 published journal articles. This work was supported via the substantial outside funding garnered by 
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investigators associated with the YNPRC. Provision of specimens to investigators is another service provided 
by the Center, with some 2,697 specimens distributed in the most recent reporting period. Students and 
Postdoctoral Fellows also are an integral part of the scientific fabric of Yerkes and participate in all elements of 
the research mission. 

PROGRESS IN CORE SERVICE UNITS 

Division of Animal Resources 

The Division of Animal Resources consists of the units of Veterinary Medicine, Animal Care: Main Station, 
Animal Care: Field Station, Colony Management, Behavioral Management, Research Services, Environmental 
Health and Safety, and Animal Records. Through these units, the Division is responsible for the husbandry, 
clinical care, research support, behavioral management, animal record maintenance, and experimental 
interventions for the diverse nonhuman primate (NHP) population and two Rodent Research Facilities at the 
YNPRC. Division activities are at the Main Station, which is located on the Emory University campus, and at 
the Field Station, which is located 30 miles northeast of the Main Station. The Center primate breeding 
colonies are maintained at the Field Station, including specific pathogen free (SPF) research and production 
colonies. Oversight is also provided for the NHP research colonies, the Comparative AIDS Core, and the 
chimpanzee colony. 

Division faculty participate in teaching a number of nonhuman primate, laboratory animal medicine, and 
behavioral management courses at Emory University, and provide mentorship to graduate and technical 
students enrolled in various programs. Faculty members actively contribute to the Center's experimental and 
clinical research activities both in supportive and lead roles. 

There is a strong emphasis on training, both on-the-job and more formal training, including veterinary 
residency (detailed below), internship and externship training programs and formal continuing education 
classes for veterinary technicians in conjunction with Division of Animal Resources at Emory University. 
AALAS certification classes and continuing education classes are offered at both the Main Station and the 
Field Station, as are management training courses for personnel in all units. These outlets, plus various staff 
meetings and training sessions, contribute to better communication and improve safety and animal care 
procedures within the Division. 

The Division of Animal Resources now maintains a position for an animal training coordinator. This individual 
developed a new centralized training program focused on animal related procedures that is provided for all 
new staff working with animals. This training captures both investigative staff as well as animal resource staff 
to ensure uniform distribution of essential information. 

Yerkes Animal Resources hosts a monthly Comparative Medicine Seminar series in collaboration with the 
School of Medicine's Division of Animal Resources (DAR). The seminar series is devoted to discussion of 
topics pertinent to laboratory animal medicine and is attended by representatives from other institutions such 
as the CDC, VA Hospital, UGA, Zoo Atlanta, and other local universities. Continuing education credit is given 
for this series. 

The Division, along with DAR, administers the Emory University Laboratory Animal Medicine Residency 
Program for veterinarians. This two-year ACLAM accredited program provides training for graduate 
veterinarians in laboratory animal medicine with the option of a third year dedicated to specialized primate 
training. Two residents are recruited each year; spending one year in the Division of Animal Resources at the 
School of Medicine and one or two years at Yerkes. The residents participate in formal coursework, a research 
project, clinical medicine, colony management, IACUC activities, surgery, imaging, behavioral management, 
facility management and pathology rotations. Yerkes has been a recipient of NIH support (R-25 together with 
an administrative supplement, concluding in2011) to support a total of four residents to participate in an 
extended three-year residency focusing on primate health, care, and management. Moving forward, Yerkes will 
continue to support a third year fellowship for one resident (of the two per year) who is specifically interested in 
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primate studies. 

The Yerkes NPRC is fully accredited by AAALAC. An AAALAC site visit was held on February 19-21, 2014. 
The letter of accreditation was received July 3, 2014, conferring full accreditation. 

Key support units of the Division of Animal Resources include: 

Veterinary Medicine 
The Veterinary Medicine Unit provides clinical veterinary support for nonhuman primates and rodents 
housed at the Yerkes Center 24 hours per day 7 days per week. The clinical faculty is called upon to 
provide a wide range of clinical expertise to cover the diverse needs of the research and breeding 
colonies. In addition, the veterinary faculty provides research support to selected protocols by providing 
training as well as information to investigators about medical, surgical, and diagnostic procedures used 
in the research environment. Research support also consists of protocol review and consultation, 
sample collection, and maintenance of research and clinical data. Four of the twelve Yerkes 
veterinarians are Emory IACUC members (full or alternate) and participate in various IACUC 
subcommittees. Two of the veterinarians devote 50-60% of their time to research in imaging and 
neurobiology and development. The Unit of Veterinary Medicine also supports surgical services, 
providing for and developing sophisticated surgical procedures used in clinical and research settings. 
Veterinarians are responsible for all nonhuman primate postoperative care. Particular emphasis has 
been on the veterinary support for the continuously growing transplant and infectious disease research 
program. The radiology section provides plain and contrast radiographic studies along with ultrasound 
and echocardiography as necessary for many research and clinical applications. Digital radiology is in 
place at both the Main Station and the Field Station. Anesthetic support is provided for multiple imaging 
studies using CT, MRI, and PET techniques. In collaboration with investigators, the Yerkes 
veterinarians provide information and expertise for development of new animal models as well as the 
refinement of existing models. 

The preventive medicine program is administered through the Veterinary Unit, which includes the 
quarantine program for newly acquired animals and routine surveys of all NHPs. Routine surveys for 
the chimpanzee colony include tuberculin testing, physical examinations and vaccine administration. 
Additionally, blood is collected for serum chemistries, hematology, and for evaluations associated with 
genetic profiling of the colony animals. Routine surveys for other NHP species also include physical 
examinations, tuberculin testing and anthelmintics administration as well as the collection of blood 
specimens to characterize the colony in tissue typing and paternity. The sentinel and quarantine 
programs in the rodent research facilities are likewise overseen by Veterinary Medicine, and include full 
necropsy and histopathology evaluation, as well as parasitology testing and blood collections for 
serology every four months. 

Colony Management - Field Station 
The Colony Management Unit is a support service at the Field Station to oversee the management and 
breeding of the NHP colony in order to meet production and scientific needs for the Center. 
Responsibilities include evaluation of animal housing allocation for the Field Station and development 
of a plan to match resources with projected colony and research needs. As with most primate colonies 
in research facilities, the rhesus macaque (Macaca mulatta) accounts for the majority of animals 
assigned to research projects, and represents about 85% of Yerkes' NHPs. Other NHP species 
maintained at the Field Station include the sooty mangabeys ( Cercocebus atys), and chimpanzees 
(Pan troglodytes). Additional support services provided by this unit at the Field Station include: 
assisting research and veterinary medicine units with the re-introduction of animals removed due to 
medical treatment or social conflict; accessing animals for specific research and social management 
needs; providing assistance in yearly group surveys; and conferring with investigators regarding social 
dynamics and management as they impact research requirements. Colony support services include: 
participation in animal housing construction planning, developing and maintaining social status 
hierarchies and genealogies on all breeding groups, census, collection of biological specimens, tracking 
and documenting new births, and insertion of microchips and infant tattooing for identification purposes. 
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At the beginning of 2009 a geneticist was recruited to enhance the genetic characterization of all 
populations housed at Yerkes. To that end, microsatellite based paternity analysis has been performed 
for the rhesus macaque and sooty mangabey populations, which in turn has allowed for the creation of 
multigenerational pedigrees for each population. In addition, haplotype analysis of the MHC region of 
the genome has been completed within both species to better understand how individual variants 
influence transplantation success, vaccine development, and disease progression. SNP based 
ancestry analysis has also been completed within the rhesus macaque population, which identified a 
small number of subjects with Chinese rhesus heritage. These animals were subsequently removed 
from the breeding population. Finally, we now do all paternity analysis with a SNP based approach 
using a Fluidigm genotyping system. To date, we have completed SNP based parentage analysis for 
~900 animals with no discrepancies between SNP and microsatellite results. This migration to SNP 
based assays allows us to be both quicker and more cost efficient when compared to our old 
microsatellite based approaches. 

With the renewal of the ORIP supported U24 SPF grant and the completion of an ARRA administrative 
supplement, the transitioning of the rhesus breeding colonies at the Field Station to full SPF status is 
complete with all of the compounds in full SPF status. 

Primate Care and Housing - Main Station 
The Animal Care Unit at the Yerkes Main Station provides for the routine daily husbandry for research 
and colony animals located on the Emory Campus. The census of nonhuman primates maintained at 
the Main Station is approximately 1000, representing 6 different species including chimpanzees. 
Currently, the YNPRC has 102 animal holding rooms in 14 buildings. Each room has a holding capacity 
of 4-6 animal racks of four cages apiece. All of these buildings have the capability for social housing, 

e ending o signment and clinical status of the animal. Currently, one of the buildings has an
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· 
· · 

.......... _�completed construction in 2013 that contains both a
BSL 3 anima acI Ity and designated anima ousing and support for transplant medicine research. The 
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,,_.,.. omprised of indoor/outdoor enclosures
and one play area. The center has been reorganizing social groups of chimpanzees in order to relocate 
animals, create larger social groups and increase the number of chimpanzees living in compounds the 
Field Station. 

The Animal Care staff work closely with both the Veterinary and Behavior Management units. General 
husbandry procedures include routine observations and the reporting of any abnormal clinical signs or 
activity of the animals to the appropriate veterinary medical staff and to a supervisor. A standard 
workday consists of first verifying the health and well-being of all animals; ensuring that they have water 
and a cleaned environment prior to feeding. Enrichment takes place in the afternoon, and Animal Care 
technicians also have the responsibility of cleaning and re-stocking enrichment devices, as well as 
checking watering devices and a second feeding. Water is available to all animals ad libitum unless 
restricted water intake is required for health or research reasons. All of this takes place according to 
approved SOPs. 

Oversight and support of animals housed at the Main Station is provided by the Animal Care Unit 24/7, 
and night staff are on site during the off hours to monitor the animals and administer any medications. 

On-going training is a critical function of the Animal Care Unit. Technicians are offered classes to assist 
them in preparing to take certification tests offered by the American Association for Laboratory Animal 
Science (AALAS). To facilitate this process, technicians are divided into groups led by a certified 
technologist. Currently, one employee is certified at the CMAR level, 6 have attained LATG, 7 are 
certified LAT, and 6 certified at the ALAT level. Rotating members of the Animal Care staff are 
sponsored to attend regional and national AALAS conferences and upon their return make 
presentations to their colleagues on the knowledge gained during the meetings. AALAS certification is 
required for senior level positions and personnel attaining levels of AALAS certification are rewarded 
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with salary increases. 

As part of continuing education, Animal Care personnel meet bimonthly to review Standard Operating 
Procedures and other topics relevant to work. Research Scientists periodically give presentations on 
their work to Animal Care technicians to provide a better understanding of the research supported by 
daily husbandry and care activities. Animal care personnel participate in a behavioral management 
training program which focuses on identification of species typical as well as abnormal behavior of the 
primates housed at the center. This fosters positive interaction between Animal Care, Veterinary, and 
Research staff. 

Primate Care and Housing-Field Station 
The Yerkes Field Station is 30 miles northeast of Emor Universit . It is situated on a 

Specific Animal Location 

�--------------------------------� 

Station complements the Main Station by providing facilities for nonhuman primate breeding. 
he Field 

Additionally a number of programs, including genetic analysis and bio-behavioral research activities, 
take place at the Field Station. 

The Animal Care administrative resources are designed in a similar manner to the Main Station. There 
is considerable interaction on most levels between the two sites, with direct communication between 
the Assistant Director of Animal Resources at the Field Station and the Associate Director of Animal 
Resources. 

The Animal Care Unit of the Field Station provides the around the clock daily husbandry and care for 
research and breeding colony animals housed at the facility. Census totals at the Field Station average 
1788 animals and include rhesus macaques, sooty mangabeys and chimpanzees. The major 
responsibilities of the Animal Care staff are to provide the daily feeding, cleaning, enrichment, care and 
observation of all animals, as well as to ensure the safety and appropriateness of the animal 
environment. Other duties of the Animal Care staff include, but are not limited to, recognizing and 
reporting abnormal clinical signs or behavioral activity by the animals to the appropriate veterinary 
medical staff, providing support and assistance during routine diagnostic and therapeutic procedures, 
and assisting with the administration of medicines that are part of the preventive medicine program. 
Additionally, Animal Care staff are cross trained so that they may assist research staff and veterinary 
staff with animal accessing and handling or to assist the colony management staff with issues 
pertaining to animal management. Recently we have instituted a new, in-house, behavioral 
management certification component to our technician training program. Animal Care Technician IV's 
provide care after hours, including administering treatment and performing animal observations and 
facility security rounds. The Animal Care Operations Manager lives on site and is available to assist 
with after hour emergencies. 

All four Managers and Supervisors hold some level of AALAS technician certification. Additionally, one 
manager holds CMAR certification. Eight eligible animal care technicians are certified at the ALAT and 
LAT levels and three technicians at the LATg level. Several Colony Management and Veterinary 
Technicians are also certified at different levels. 

A six person Facilities staff assists with maintaining the animal compounds as well as maintaining the 
facility physical plant. Both Animal Care staff and the Facilities staff work together, along with 
Veterinary and Behavioral Management staff, to provide safe enrichment structures and to monitor the 
safety of the animal areas and the security of the facility. 

Behavioral Management 
The behavioral management/enrichment program at the Yerkes Center aims to promote and maintain 
primate well-being through collaboration among the Behavioral Management, Veterinary Medicine, 
Animal Care, and Research Units. The behavioral management program includes daily implementation 
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of the program, the conduct of scientific investigation to advance knowledge in this realm, and 
regulatory aspects of primate welfare. 

Elements of the program include social contact, animal training and other positive interactions with 
humans, feeding enrichment, structural enrichment, manipulable objects (durable and destructible), 
devices permitting foraging/grooming/problem-solving, and sensory enrichment such as music and 
videotape viewing. Several enrichment techniques are used concurrently for each primate and they are 
scaled to the species, age class, and individual needs of animals, as well any requirements of research 
projects. The program is dynamic, permitting modification of techniques in accordance with in-house 
assessments and findings from the scientific literature. New items are added to the program through an 
approval system. Behavioral assessments are conducted by Behavioral Management staff to identify 
normal and abnormal behavior patterns. Animal care personnel receive training on normal and 
abnormal behavior, and about behavioral management. Animals exhibiting psychological distress are 
treated through an amplification of enrichment, training, adjustment of social dynamics, and/or 
pharmacological means. We have a positive reinforcement animal training program with specified goals 
of facilitating animal care, research and veterinary procedures. Daily enrichment and training are 
implemented by Animal Care and Behavioral Management personnel. Behavioral research on a variety 
of topics has been conducted, presented, and published. This research contributes to the development 
of a firm scientific foundation to underlie improvements in the behavioral management/enrichment of 
nonhuman primates. Recent research topics include comparing socialization strategies for rhesus 
monkeys, describing the use of positive reinforcement training for restraint, evaluating factors that 
influence the expression of abnormal behavior, and using positive reinforcement training for biological 
sample collection. Another recent publication is a general review of behavioral management for rhesus 
macaques. 

The regulatory responsibilities of the behavioral management unit involve working through the Emory 
University IACUC and addressing issues related to the USDA oversight and the AAALAC accreditation 
process. A formal review of enrichment, social housing and animal training issues for each 
Emory/Yerkes research protocol using primates is performed by Behavioral Management staff as a part 
of the IACUC review process. Scientific justifications are evaluated for any requested restrictions on 
social housing or enrichment, animal training techniques are evaluated for appropriateness, and the 
use of subjects requiring special attention (e.g., infants) as defined by the USDA is scrutinized. This 
process permits tailoring enrichment implementation to specific research projects. 

Animal Records 

The Yerkes animal records system transitioned in September 2013 from the Animal Records System 
(ARS), an lnformix Database software, to a new Animal Research Management System (ARMS) 
developed on Oracle 11 g with Business Objects reporting service. This new system was developed in 
collaboration with the Washington National Primate Research Center (WaNPRC). All NHP records are 
maintained by the Animal Records Office. Computerized records were initiated in 1990, and animal 
record data prior to that time is primarily paper. The minimum data recorded for each animal includes 
species, sex, date of birth, and location, and annual survey data including body weight, tuberculin test 
results, immunizations, and project assignment. Clinical and laboratory data that may be generated are 
also included. With respect to IACUC protocols, computer based records are maintained on the specific 
IACUC assignment of the animal, the number of animals approved by the study, and number of animals 
that have been assigned to or used in the study. Information for the rodents is maintained through the 
Granite system from Topaz Technology with the Emory School of Medicine's (SOM's) Division of 
Animal Resources. 

The Animal Records Unit is responsible for updating the ARMS data and ensuring that the Principal 
Investigators' accounts are charged the appropriate per diem and animal use fee rates on a monthly 
basis. Animal Records personnel also consult with grants management personnel to make sure that 
accounts are legitimate and that the funding for each study is used appropriately as stipulated in the 
project guidelines. 
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The Animal Records Supervisor continues to coordinate regularly with the Information Technology 
Department, Associate Director of Animal Resources and Administration to continue the transition from 
ARS to ARMS. Modifications and supplements to the ARMS system are ongoing in collaboration with 
other primate centers. 

Research Services 

The Research Services unit is responsible for carrying out a wide range of animal related administrative 
and technical research support activities for a large number of internal and external investigators and 
Animal Resources faculty. 

Administrative support includes providing consultation to internal and external investigators during the 
project development stage and after IACUC approval. Support is given to help with finalizing samples 
collection protocols, tracking blood volume collections and developing budgets for grant submissions. 
Research Services personnel also assist collaborating investigators in the development of and 
adherence to IACUC protocols, including new applications, renewals, and modifications. 

Research Services provides direct technical research support for both onsite and offsite investigators 
undertaking experimental studies. Experimental scheduling with investigators and laboratory staff, as 
well as other support teams, is arranged by Research Services. Research Services personnel are 
responsible for animal experimental interventions including collecting biological samples, administering 
infectious agents, experimental and clinical treatments, and immunization and vaccinations, and 
assisting with minor surgeries and CSF collections. They also perform other necessary animal work; for 
example, training animals for procedures and developing improved techniques to enhance efficiency. 

Research Services is also responsible for the recording and entering of animal access records into the 
ARMS. These data includes animals' weights, TB test results, and clinical observations at time of 
access in addition to any experimental interventions. 

Finally, Research Services provides support to the Division of Pathology tissue distribution program 
through the collection of biological samples from colony animals to help meet approved specimen 
requests from internal and external investigators. 

Environmental Health and Safety Office 
The Yerkes Environmental Health and Safety Office is responsible for the overall management of the 
Environmental Health and Safety Program; Occupational Health Program; Orientation and Training 
Program; and Compliance and Quality Assurance Programs at Yerkes. The Yerkes Environmental 
Health and Safety Officer (YEHSO) has a dual reporting structure, reporting to the Associate Director 
for Animal Resources as well as to the Director of the Emory University Environmental Health and 
Safety Office, as an Assistant Director. The YEHSO represents the EHSO on the Institutional Animal 
Care and Use Committee (IACUC). The YEHSO reviews IACUC protocols to address any occupational 
health and safety concerns. The YEHSO is also a voting member of the Emory University Health and 
Biosafety Committee. 

The Emory EHSO is responsible for conducting a broad-based program for implementing mandated 
Federal and State laws, regulations, and guidelines, as promulgated by the Occupational Safety and 
Health Administration (OSHA), Environmental Protection Agency (EPA), and the Georgia Department 
of Natural Resources (GADNR). The Emory EHSO provides oversight and guidelines for activities 
involving infectious agents, recombinant DNA, radioactive isotopes, hazardous chemicals, asbestos, 
lead and other occupational hazards. 

The Occupational Health Program covers all employees, students, volunteers, and adjunct or visiting 
faculty working at Yerkes. The initial health assessment includes: 1) tuberculin test, T-spot or 
surveillance; 2) a baseline blood sample of all individuals working with animals or in a laboratory (serum 
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is collected and stored in the serum bank); and 3) a health assessment determined by information 
collected in the employee access memo. The health assessment, which includes a physical 
examination, medical history and an evaluation of immunizations, is administered by Emory University's 
Employee Health Services. An Employee Health provider is on-site at the Main Station most Fridays to 
conduct new employee and annual health assessments, update immunizations, and provide respirator 
medical clearance. A physical agility assessment is required for Animal Care Technicians working with 
nonhuman primates. In 2013, 287 individuals were processed through the Center's Occupational 
Health Program and 98 employees received medical clearance to wear a respirator. Annual health 
assessments are provided for employees who work in level 3 containment and those who wear a 
respirator. Allergies and health status are assessed in conjunction with the TB surveillance at least 
annually for all employees. 

A database is maintained to track TB testing and serum bank specimens. Individuals are notified via e
mail when their TB test/Surveillance or blood collection is due. In 2013, a total of 793 TB tests and 30 
T-spots were completed and follow-up was provided when needed. This office works closely with
Emory University's Employee Health Services and the local health department to report, and refer for
follow-up treatment and care, any individual with a TB test that is read as positive. Also in 2013, 183
serum bank specimens were drawn and stored in the Center's serum bank.

Orientation and Training 
The Yerkes Orientation and Training Program currently provides 35 safety-related training programs. 
Many of these programs are now available as on-line courses. During 2013, 673 individuals completed 
Lab Safety training and 530 attended B-virus training. 

Yerkes Orientation is presented through a live presentation that provides general information 
concerning the Center; covering the illness and exposure protocol and addressing safe work practices. 
Altogether, 219 individuals completed Yerkes Orientation in 2013, including orientation for 9 outside 
contractors. 

During Yerkes Orientation, each person receives a packet of material related to the work they will be 
doing while at the Center. Individuals working with animals or animal specimens receive a copy of the 
"Laboratory Animal Zoonoses" packet. Individuals working with nonhuman primates receive a packet 
with information about the Behavioral Management program. All new personnel receive the 
"Injury/Exposure Protocol" which details steps that should be taken in case of an injury or exposure 
while working at either the Main Station or the Field Station. New personnel are also asked to complete 
on- line modules via Blackboard (Emory's on-line classroom) or the Emory Learning Management 
System (ELMS). These modules are assigned in accordance to a person's job functions. Each person 
completes the Yerkes Orientation module, which covers the Standard Operating Procedures that apply 
to everyone working at the Center. Additional modules may include: Lab Safety Training; Biosafety 
Training; Personal Protective Equipment Training; Working in the Vivarium; ABSL-3 Laboratory 
Training; Cage washer Safety Training; Radiation Safety Training; Animal Chemical Safety Training, 
MRI Safety Training, Respiratory Protection Training, and Vivarium ABSL-3 Training. 

In addition, all personnel who will have research-related contact with animals are required to complete 
additional training related to the care and use of research animals. New research personnel attend a 
species specific didactic orientation with the Yerkes Division of Animal Resources Training Coordinator 
and complete AALAS (American Association for Laboratory Animal Science) modules on-line following 
the live orientation sessions. Successful completion of AALAS training is a requirement for IACUC 
protocol approval. 

Individuals working with animals or in a laboratory also receive a form entitled "Understanding of 
Laboratory Risks". It is a requirement that this form be signed by the supervisor and the new employee 
and returned to the office of the Occupational Health Program Coordinator before receiving an 
ID/access card to the Yerkes Center. 

Research Strategy Page 58 
Obtained by Rise for Animals.

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



Contact PD/Pl: Caughman, Stewart Wright 

In accordance with the University's IACUC policy, all individuals working under an IACUC protocol must 
be added to that protocol before they can be granted access to the Center. All ID/access cards are held 
until verification is received that the protocol has been modified. 

Individual access to ABSL-3/BSL-3 facilities is granted following completion of required training and 
mentoring, as well as any occupational health requirements. Personnel working in level 3 containment 
facilities are required to attend a live training session and update occupational health requirements 
annually in order to maintain access to the facility. In 2013, 40 individuals attended BSL-3 laboratory 
training and 41 individuals attended ABSL-3 facility training. Additional ABSL3 Training programs are 
being developed to prepare for the new NHP BSL3 facility currently under construction. 

The Yerkes EHSO also works with the Emory Fire Safety Department to conduct fire drills and provide 
hands-on training for the use of fire extinguishers. This training is offered at the Main Station and at the 
Field Station. In 2013, 61 individuals attended Fire Extinguisher training. 

Safety Prag ram 
The Yerkes Environmental Health and Safety Officer (YEHSO) is responsible for implementation and 
monitoring of the Environmental Health and Safety Program at the Center. The Yerkes Environmental 
Health and Safety Officer provides guidance and oversight for regulatory compliance, environmental 
health and safety training, safety inspections, hazard identification, risk assessments, investigations 
related to employee injuries and exposures, and workers compensation program. This individual also 
develops and implements policies and procedures to support a safe and healthy work place. The 
YEHSO reviewed and followed up on 220 incident reports in the last year. 

The Yerkes Environmental Health and Safety Committee is made up of 20 representatives from various 
departments within the Center. The committee reviews injury and illness trends, Standard Operating 
Procedures related to safety, and compliance reports. The committee met four times in 2013. 

Compliance Program 
The Yerkes Training and Compliance Coordinator (TCC) is responsible for monitoring and maintaining 
employee compliance with required training programs. 

Yerkes' Quality Assurance (QA) Program conducted on-going QA monitoring events including weekly 
inspection of the Vivarium ABSL-3 facility, monitoring, trending and reporting animal escapes, 
assessment of training compliance, and validation of the Yerkes access system. 

The TCC has also collaborated with members of the Emory Environmental Health and Safety Office to 
streamline training modules and share training information. As the EHSO continues to work towards an 
online training system, the TCC will continue to liaise with EHSO to ensure that training guidelines and 
documentation are equivalent and accessible to employees, students and visitors. The TCC has also 
begun the process to transition on-line training from Blackboard to the Emory Learning and 
Management System (ELMS) by meeting with EHSO, ELMS administrators, and Yerkes IT. 

Division of Pathology 

The Division of Pathology, with oversight and management from the Yerkes Associate Director for Pathology, 
provides research, service pathology, and diagnostic support to investigators for laboratory animals at Yerkes 
and the larger Emory community using laboratory animals as well as external investigators from academic 
institutions and the private sector. 

Service Pathology 
The Service Pathology unit contributes to colony surveillance, provides diagnostic support to the 
Veterinary unit, and provides tissues and diagnostic services for scientific investigators (i.e., necropsy, 
histopathology, clinical pathology, etc.). It encompasses all aspects of diagnostic pathology, and is 
composed of the necropsy laboratory, histopathology laboratory, and molecular pathology and clinical 

Research Strategy Page 59 
Obtained by Rise for Animals.

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



Contact PD/Pl: Caughman, Stewart Wright 

pathology laboratory, each with a supervisor and staff. 

The unit is staffed by three veterinary pathologists, a pathology laboratory supervisor, five medical 
technologists, one trainee technician, one research technician, a histopathology laboratory supervisor, 
who is a histology/electron microscopy technologist, one histology technician, two IHC technicians, and 
three necropsy room technicians. 

Gross and histopatholoqy 
The number of nonhuman primate necropsies performed in 2013 totaled 538. In addition, 209 
necropsies were performed on other laboratory species (predominantly mice and rats) at the Center. 
Center pathologists perform necropsy examinations on all nonhuman primates that die or are 
euthanized, as well as rodent necropsies submitted for clinical reasons, colony management and 
experimental purposes. In addition, pathologists collaborate with internal and external investigators in 
their experimental studies and participate in symposia at the national and international level presenting 
research, clinical and experimental data. 

The Yerkes Division of Pathology plays a significant role in providing diagnostic and research support 
to the SOM's Division of Animal Resources (DAR), and the entire Emory laboratory-animal program. 
During 2013 over 55 cases were processed, analyzed and finalized for SOM's Division of Animal 
Resources. 

The veterinary pathologists are also involved in training the laboratory animal medicine residents at the 
DAR in the School of Medicine at Emory and veterinary medicine students that are selected to 
participate in the McClure Comparative Pathology Externship at the Center. They teach laboratory 
animal pathology courses, train and supervise students and residents emphasizing gross pathology 
and histopathological findings relevant to accurately diagnosing clinical and experimental cases. 

During 2013, the Histopathology Laboratory processed 1,166 cases including nonhuman primate and 
rodent necropsies, biopsies, and various cases from investigators at Emory and outside the University. 
The number of paraffin blocks processed was 9,994 and microscopic slides 6,597. There were 625 
special stains prepared as well as 3,197 slides sectioned for other procedures. There were also 20 
cases examined by electron microscopy. 

During 2013, the Molecular Pathology Core Laboratory processed samples from nonhuman primates 
and rodents submitted by both Emory and external investigators. The lab processed 1,605 unstained 
sections, 961 slides for immunohistochemistry and 155 for in situ hybridization. 

Clinical Pathology 
During 2013, the Clinical Pathology Laboratory received 35,649 specimens. There were 15,302 
hematology examinations. These included CBCs, reticulocytes, differentials and white blood cells and 
platelet counts as well as coagulation tests and malaria examinations. There were 6,038 microbiology 
tests done. These included both clinical and experimental cultures, necropsy and sterility specimens. 

There were 103 immunology flow cytometry determinations done using a variety of panels designed to 
accommodate individual researchers and research programs. There were 4,41 O chemistry panels 
done, these included I-stat panels as well as comprehensive chemistry profiles (super chems) which 
were done in house. Parasitology testing included 4,179 fecal examinations and impression smears. 
The clinical pathology laboratory also did 407 urine analyses, 206 bone marrow, 16 pregnancy tests 
and 12 spinal fluid exams as well as processing of 52 samples for virology cultures and the preparation 
of 3,327 samples sent out for serology testing. 

Medical Technologists from the Clinical Pathology Laboratory are also in charge of phlebotomy for the 
Employee Health Program and for the procurement of volunteer blood samples for research. 
Technologists drew blood from 188 employees for post-exposure testing as well as 414 employees for 
biennial serum bank requirements. The Center's serum bank inventory is maintained by Yerkes' 
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Clinical Pathology Laboratory staff. A total of 162 active human donors are registered to provide blood 
to 23 different investigators as part of the Research Blood Donor Phlebotomy program. The total 
amounts drawn in 2013 were 2,821 tubes and 24,668 milliliters of blood. 

Clinical Pathology technologists also aid in employee health infection control. Six Pathology employees 
are certified to administer and read TB tests. 

Tissue Archive and Biological Material Procurement Services 
The Center's pathology archives include a collection of microslides and paraffin blocks of nonhuman 
primates necropsied since July 1966. Formalin fixed tissues from nonhuman primates are maintained 
for approximately 10 years prior to disposal. Formalin fixed great ape tissues have been retained since 
1966. Tissues are collected from all major organ systems during necropsy examination for formalin 
fixation for subsequent use in the preparation of microslides for histological examination. Following 
examination, all microslides are filed by year and case number at the Center. In addition, formalin-fixed 
tissues and paraffin blocks have been maintained on file for each necropsy and biopsy case. Tissues 
are not routinely collected at necropsy from clinically normal animals that were sacrificed for 
experimental reasons. The conversion of the Center's pathology archive to an electronic database 
continues and will be expanded in the coming years to facilitate not only rapid identification of desired 
samples but also provide the capacity for data mining and better exploitation of this resource in the 
future. We continue to expand this inventory to years preceding 1988 when the first electronic records 
were established at Yerkes working from hard copy reports that are also preserved by scanning onto 
electronic media. Pathologists continue to collect specimens for the novel tissue bank whereby select 
animals undergo expanded tissue collections followed by even more extensive processing, comprising 
flash frozen, OCT embedded unfixed and paraformaldehyde fixed/paraffin embedded tissue as well as 
tissue into RNAlater. In addition, cells are cryopreserved from blood, spleen, lymph nodes, liver and 
mucosal tissues for the purpose of functional, histological, proteomic and genomic analyses. 

An important contribution to biomedical research is the provision of biological specimens to 
investigators at Yerkes and other regional, national and international institutions. The Senior Program 
Coordinator within the Division of Pathology manages and provides oversight for biological specimen 
requests from internal and external investigators through the Yerkes Biological Materials Procurement 
Program. The collection and distribution of these specimens makes it possible for scientists to take full 
advantage of the materials available and allows non-Primate Center investigators to work with cells and 
tissues to which they would otherwise not have access. This allows Yerkes to serve as a national and 
international resource for biomedical investigators throughout the U.S. and other parts of the world. In 
2013, 2,697 samples were provided to 69 investigators located at Yerkes, Emory and at institutions 
around the U.S. and the world. 

Research Program and Research Project Support 
Division of Pathology faculty collaborate with internal and external investigators in development and 
oversight of new protocols. This includes assistance with scientific expertise, preparation of 
experimental protocols, budget development, preparation and submission of IACUC and Environmental 
Health and Safety protocols. Working with Yerkes Division of Animal Resources, the Division of 
Pathology also provides laboratory and scientific support during the entire performance of an 
experimental protocol, analysis of data and publication of results. 

Division of Pathology faculty members contribute to multiple research programs such as SIV/AIDS 
infection, TB infection, babesiosis, evaluation of dengue pathogenesis, the optimization of novel malaria 
models, listeriosis, and causes of diarrhea in infant macaques, the testing of experimental vaccine 
platforms for HIV, malaria and influenza, cancer and diabetes in aging monkeys, immune activation in 
transgenic monkeys and cardiovascular diseases. 

The Division also provides shipping services for the Center and its investigators, including shipment of 
clinical samples and hazardous (infectious) samples by IATA-certified shipping/research technicians. In 
2013, Yerkes' Shipping Unit packaged and shipped 417 shipments of biological samples shipping to 
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investigators and laboratories in the United States, France, Germany and Canada. 

Finally, this division shares with the Division of Animal Resources the responsibility for oversight, 
monitoring and preparation of permit applications and periodic reports to various regulatory agencies 
including Fish and Wildlife Service, Georgia DNR, Drug Enforcement Administration, Centers for 
Disease Control and Prevention, and United States Department of Agriculture. 

As well as responsibility for the aforementioned permit and regulatory agency licenses and 
registrations, the Senior Program Coordinator within the Division of Pathology assists internal 
investigators with determination of the permits and registrations necessary to facilitate their research 
projects. This includes research of proper permit or registrations needed, assistance with preparation 
and submission of applications, tracking review progress and receipt and dissemination of permits and 
registrations to the requesting investigator. 

CHANGES IN KEY PERSONNEL 

�--------
who had served as Director of the Yerkes NPRC since 2001, announced that he 

�-�--�---

after the identification of a suitable successor. This announcement prompted the 
appointment o a searc committee co-chaired b .....,.,P"l'7"'e"117'1.,.........rnrrr--_fUllJ;fili.uLilLlUJ..i:;>laryngology and former
Executive Vice President for Health Affairs and Cn , ..__,�-��-�_.Chair of the Department 
of Pathology and Laboratory Medicine. The search committee had a broad base of membership that included 
five Department Chairs and other distinguished members from the Emory University School of Medicine, 
Emory College, and the Rollins School of Public Health. A nationwide search, coordinated by the executive 
search firm, Korn Ferry, ensued, resulting in the evaluation of scores of applications, and the selection of a 
slate of 10 candidates for initial in person interviews followed by two rounds of detailed onsite interviews for 
the top two candidates. In March of 2014, eluded by Requester MD, was named as the incoming Director of 
Yerkes to succeed Excluded by Requester 

At the time of his appointment ��1
,��:,��Y erved as director of the New England Primate Research Center 

(NEPRC), chairman of the NEPRC Division of Immunology and professor of medicine at Harvard Medical 
School and Massachusetts General Hospital. In addition, he has held various leadership roles at Harvard 
Medical School, including Director of the Developmental Research Core for the Harvard Center for AIDS 
Research and Associate Director of the Harvard Committee on Microbiologic Safety. His research interests 

r.=--;-;-�L""-��......_..>.<.U...L.J.I� pathogenesis and vaccine development, and he has published over 130 scientific 
ssumed the position as Director of Yerkes on August 1, 2014, and worked closely with 

�,......,.,"'"""'�� _o_ v_e_r _a_t _w _o _ m�onth transition period. 

SUMMARY OF PLANS, CHALLENGES, AND OPPORTUNITIES 

Summary of Strategic Issues 

In recent years, as work with nonhuman primate models has become increasingly important in a number of 
realms, the Center has experienced accelerated growth in the scope of its research programs and research
support activities. In this time, the Center has strengthened the quality of its core research program, 
established an integral role within the Health Sciences Center and Emory University via a broad set of 
collaborative projects and cross-appointments with the School of Medicine and other campus units, and 
substantially increased its role as a national resource via the provision of resources and services to 
investigators nationally. The goals established by the Yerkes Center's previous strategic plan (2006 - 2010) 
have been largely accomplished. Our continuing overall goal is to ensure that the YNPRC has the expertise, 
experience, animals, supporting resources and institutional commitment required to successfully contribute 
significantly to national health priorities. Looking forward, a number of broad goals have been identified on 
which the Center will focus during the next five years, and these will be clarified during the Fall, 2014, strategic 
planning sessions. They are: 
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• Sustain existing and develop new research programs of excellence focused on discovery science and
translational medicine, with a priority on realms where nonhuman primates provide valuable or
necessary models

• Ensure alignment of research goals and objectives with national and local objectives including the
ORIP Strategic Plan, the new NIH themes, as well as emerging priorities including local and national
health initiatives

• Modify recruitment, evaluation and retention policies, including training and development, for both
faculty and staff that will facilitate attracting and keeping top-quality personnel at all levels of the
organization

• Enhance resource management to better provide animals, space, specialized equipment and expertise
needed to support the research objectives of the Yerkes Research Center

• Further develop the consortium of the eight National Primate Research Centers and the ORIP to
promote the objectives of the NPRC program, and share genomic and other data, information and
resources to improve efficiency and enhance the collective value of the resources

• Increase our community outreach, both locally and nationally, including to NIH, to increase knowledge
about and pubic approval of the activities of the Center and to develop a base for seeking support in a
development campaign

• Lead the development and use of new scientific methods including imaging, genomics and proteomics,
and nonhuman primate transgenic models for neurodegenerative diseases

• Develop strategies to enhance recognition of the substantial teaching, mentoring, and scholarly
activities that occur at Yerkes

• Ensure sound fiscal management including prudent budgeting, revenue enhancement initiatives and
development of a reserve or endowment fund to provide for long-term stability

Strengths and Challenges of Our Program 

The internal assessments and planning processes also examined our current strengths and challenges and 
identified opportunities for the future as well as potential threats that could impede progress. The main points 
are summarized below: 

Strengths 

• Vibrant, supportive University/Regional environment (the CDC, Georgia State University, Georgia
Institute of Technology, Georgia Research Alliance)

• National reputation, and confluence of associated centers (Emory Vaccine Center, Center For AIDS
Research, Emory Institute for Drug Development, Atlanta Clinical Translational Science Institute, Emory
Transplant Center)

• Highly skilled/experience support teams

• Participation in consortium of eight National Primate Research Centers and enhanced partnership with
NIH/OD

• Valuable research colony, colony management makes it largely self-sustaining
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• Front-line technologies - Imaging, Biomarkers, Tetramer Cores, Genetics, Transgenics, and Virology

Challenges 

• Need to enhance resource management (do more with less)

• Improve animal resource matching (genetic profile for specific projects; MHC typing)

• Insufficient space to meet some current and projected research, recruitment and animal needs

• Lack of adequate fiscal reserves and endowment funds

• Need new sources of funds (e.g., Development, IP) to expand and continue to modernize and stay
competitive

Opportunities 

• Reorganization of our Scientific Divisions has better aligned us with national health priorities and the
consequent growing value of primate models

• Multidisciplinary, collaborative environment and best place for team science

• Emergent tools and technologies (brain imaging, genomics, transgenics, next generation sequencing of
nonhuman primates now possible at Emory)

• Scarcity of primate research facilities that can carry out the breadth and technology-based research
possible at the Yerkes Center

• Development efforts and new emphasis on development of Yerkes-originated intellectual property (IP)

Threats 

• Failure to modernize and expand infrastructure; many Yerkes facilities are aged and in need of repair
and renovation

• Climate of economic uncertainty affects morale, productivity, and sense of job security

• Increased regulatory burden and threats of animal rights activism impair efficiency

• Pressure to trade off short-term thinking for long-range imperatives

• Highly dependent on NIH funding which faces projected leveling (or decline)

The goal for this proposed period (5/1/15 - 4/30/16) is to incorporate a subset of animals from the NEPRC 
breeding colony in order to manage the breeding colony for maximum animal production to reach appropriate 
population and age stratification. If achieved, the expanded YNPRC SPF rhesus macaque breeding colony will 
be recognized as a national research-related resource for readily available rhesus macaques of various ages 
and known pedigree, ancestry of origin, and MHC genotypes. The integration of this cohort of animals into our 
breeding program will enable us to continue to meet the needs of our NIH supported scientific projects, thus 
meeting the national health objectives. 
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2011 Yerkes Publications 

eluded by Requester 

Rhesus monkeys see who they hear: spontaneous cross-modal 
'-----��-�-� memory or amI Iar conspecifics. PLoS One. 2011 ;6(8):e23345. PMC3160873 

eluded by Requester 

eluded by Requester 
.__ ___________________ �Lack of detectable HIV-1-specific 

CD8(+) T cell responses in ZambianHIV-1-exposed sero-negative partners of HIV-1-positive
individuals. J Infect Dis. 2011 Jan 15;203(2):258-62. PMC3071055 

rcluded by Requester 
IP t I d" . . f I b d" t" d th ff t �-----------��� aren a 1v1s 1on o a or, coor ina 10n, an e e ec s 

of family structure on parenting in monogamous prairie voles (Microtus ochrogaster). Dev
Psychobiol. 2011 Mar;53(2):118-31. PMC3164816 

fcluded by Requester I Learning vaccinology from viral infections. J Exp Med. 2011 Nov 
21 ;208(12):2347-9. PMID: 22110181; PMC3256975 

rcluded by Requester lu d d. h n erstan Ing t e 
Global Problem of Drug Addiction is a Challenge for IDARS Scientists. Curr Neuropharmacol.
2011 Mar;9(1):2-7. PMC3137181 

rxcluded by Requester 
� 

. . L-�----����---r-----.--------�,......... he effects of selective h1ppocampal 
damage on tests of oddity in rhesus macaques. Hippocampus. 2011 Oct;21(10):1137-46.
PMC3014996 

icluded by Requester 

I .__ ___________________ ___. Effect of 7 ,8-dihydroxyflavone, a 
small-molecule TrkB agonist, on emotional learning. Am J Psychiatry. 2011 Feb;168(2):163-
72. PMC3770732

eluded by Requester 
Influence of chronic dopamine transporter 

.___1n"T""'"'T
1 -, .... ,o-n----.---y ................................. 0-n_m_ o....,.o-r---r-e-r-a -v�,o-r -, -s ..... e_e_p_, _.and hormone levels in Rhesus monkeys. Exp 

Clin Psychopharmacol. 2011 Oct 24; [Epub ahead of print] PMC3302935 
eluded by Requester 

xcluded by Requester Blocking of a4j37gut-homing integrin during 
'---------------------' 

acute infection leads to decreased plasma and gastrointestinal tissue viral loads in simian
immunodeficiency virus-infected rhesus macaques. J. lmmunol. 186: 1044-59, 2011. 
PMC3691699 

eluded by Requester 

eluded by Requester .__ ________ __. lmmunovirological analyses of chronically simian immunodeficiency 
virus SIVmnd-1- and SIVmnd-2-infected mandrills (Mandrillus sphinx). J Virol. 2011
Dec;85(24):13077-87. Epub 2011 Sep 28. Erratumin: J Virol. 2012 Feb;86(3):1900.
PMC3233116 

pcluded by Requester 
I L..l ______________ �Behavioral outcomes of late-onset or early-onset

orbital frontal cortex (areas11/13) lesions in rhesus monkeys. Ann NY Acad Sci. 2011 
Dec;1239:71-86. PMC3740330 
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!
eluded by Requester I 

'--="""-,--=-=-...,.....,...-:--,--..,...,,....-=-,--,,=-,--=-Monkeys recall and reproduce simple shapes from memory. Curr
Biol. 2011 May 10;21 (9):774-8. PMC3090493 

1
xcluded by Requester 

I '-----=----=-=------=------,--,�-------=___,,,.....systems vaccinomics: the road ahead for vaccinology. 
OMICS. 2011 Sep;15(9):529-31. PMC3166178 
eluded by Requester 

eluded by Requester Role of donor genital tract 
�-----------------------� 

HIV-1 diversity in the transmission bottleneck. Proc Natl Acad Sci US A. 2011 Nov 
15;108(46):E1156-63. PMC3219102 
eluded by Requester 

eluded by Requester Indeterminate and 
'---,.,-----,---,-,-�--,.--,---,----,..,_,.----,---,-�,...,.....,..--,.,.---.,...-----,,..,.... discrepant rapid HIV test results in couples' HIV testing and counselling centres in Africa. J 

Int AIDS Soc. 2011 Apr 8;14:18. PMC3086828 
pcluded by Requester 

I ._l ____ ----,-__,,..----,--____,,----....,........,,,.......,...�Generalized immune activation and innate immune
responses in simian immunodeficiency virus infection. Curr Opin HIV AIDS. 2011 
Sep;6(5):411-8. Review. PMC3261611 

eluded by Requester 
Efficient, graph-based white matter 

._c_ o_ n_n_e_c.,...
1-v 1 ..... y----,,-r-om_ o_ r� 1e-n ..... a---.-.-10- n��1s .... r .... I -u...,.,1�0-n--,,-u-nc......,....10_n_s _ v�1a�multi-d irectional graph propagation, 

SPIE Medical Imaging 2011, Proceedings of SPIE: Medical Imaging 2011, Vol. 7962S, pp. 1-
8. PMID: 23066452; PMC3468156

icluded by Requester I ._ 
_
_________ ___.lmmunogenomics and systems biology of vaccines. lmmunol. 
Rev. 239:197-208, 2011. PMC3253346 
eluded by Requester Laminar dif ferences in gamma 

.__a_n----.-a-r-p-r---a- c-o..--e-re_n_c_e�1-n...,......e _v _e _n.-ra-r---.--
-

--.------"'T"""'> .......... -""T'"">" ...... ci U S A.2011 Jul
5;108(27):11262-7. PMC3131344 

pcluded by Requester 
I 

L._____________________ �V\ctivation of µ-opioid receptors in the
dorsal striatum is necessary for adult social attachment inmonogamous prairie voles.
Neuropsychopharmacology. 2011 Oct;36(11):2200-10. doi: 10.1038/npp.2011.117.
PMC3176565
eluded by Requester 

Gene expression differences among primates are 
.__a_ s_s_o_c�1a...,..te-..--w....,

1t,,,_c.....-a_n _g _e _s�1 n-a�1s_,,t_o_n _e _e_p�,g- e�netic modification. Genetics. 2011 
Apr;187(4):1225-34. PMC3070530 

pcluded by RequeSter l1ngroup-outgroup bias in contagious yawning by chimpanzees 
supports link to empathy. PLoS One. 2011 Apr 6;6(4):e18283. PMC3071812 

,=xcluded by Requester 1st d I t' f 't' d ff t' ._ ________________ ____. ress mo u a I0n o cogni Ive an a ec Ive 
processes. Stress. 2011 Sep;14(5):503-19. PMC3313908 
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L
cluded by Requester 

I '--------------�---�----------__._Measuring HIV 
fusion mediated by envelopes from primary viral isolates. Methods. 2011Jan;53(1 ):34-8. 
Epub 2010 Jun 8. PMC3563671 

rcluded by Requester !Mother-to-infant
transmission of simian immunodeficiency virus is rare in sooty mangabeys and is associated 
with low viremia. J Viral. 2011 Jun;85 12 :5757-63.E ub 2011 Mar 30. PMC3126302 
eluded by Requester 

eluded by Requester he hypervariable - capsid protein resi ues
comprise HLA-driven CD8+ T-cell escape mutations and covarying HLA-independent 
polymorphisms. J Viral. 2011 Feb;85(3):1384-90. PMC3020512 
eluded by Requester 

P.�
1

,��:,��Y Neuroanatomical evidence for reciprocal regulation of the corticotrophin-
releasing factor and oxytocin systems in the hypothalamus and thebed nucleus of the stria
terminal is of the rat: Implications for balancing stress and affect. Psychoneuroendocrinology.
2011 Oct;36(9):1312-26. PMC3142325
eluded by Requester 

eluded by Requester 
Functional capacity of 

'------------------------' 

Mycobacterium tuberculosis-specific T cell responses in humans is associated with 
mycobacterial load. J lmmunol. 2011 Sep 1 ;187(5):2222-32. PMID: 21775682; PMC3159795 
eluded by Requester 

eluded by Functional specializations of intestinal dendritic cell and macrophage subsets 
==='-----' 

that control Th17 and regulatory T cell responses are dependent on the T cell/APC ratio, 
source of mouse strain, and regional localization. J lmmunol. 2011 Jul 15;187(2):733-47. 
PMC3131424 

eluded by 
equester shift toward birthing relatively large infants early in human evolution. Proc Natl 
Acad Sci USA. 2011 Jan 18;108(3):1022-7. PMC3024680 
icluded by Requester L '-----------��ortical potentials evoked by deep brain stimulation in the 

subthalamic area. Front Syst Neurosci. 2011 ;5:30. PMC3097379 
xcluded by Requester 

eluded by Requester eno ype, unc 10n, an 
gene expression profiles of programmed death-1 (hi) CD8 T cells in healthy human adults. J 
lmmunol. 2011 Apr 1;186(7):4200-12. PMID: 21383243; PMC3723805. 
f cluded by Requester 

!why don't 
CD8+ T cells reduce the lifespan of SIV-infected cells in vivo? PL oS Comput Biol. 2011 
Sep;7(9):e1002200. PMC3182865 
eluded by Requester 

Localization and pharmacological modulation of 
........,....,...,.......,.-,..--re_c _e _p�o-rs�,-n--n-

--

�
--

-
--rr"'"-,---,us of parkinsonian monkeys. Exp Neural. 2011 

Jun;229(2):429-39. PMC3100374 
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i
cluded by Requester 

I '--.,..,...-.,.--,---,---,--.,.,---,--------,----,---,---,-,.-,----,-,----,-__,,----Adenovirus type 5 induces
vitamin A-metabolizing enzymes in dendritic cells and enhances priming of gut-homing CD8 
T cells. Mucosal lmmunol. 2011 Sep;4(5):528-38. PMC3097311 

Excluded by Requester 

Excluded by 
�I h h d' 

. 
'd f h 'd b' d' 

. 
d h' Requester f"' t oug Ivergent in resI ues o t e peptI e in Ing site, conserve c Impanzee 

Patr-AL and polymorphic human HLA-A*02 have overlapping peptide-binding repertoires. J 
lmmunol. 2011 Feb 1;186(3):1575-88. PMC3124313 

L
cluded by Requester 

Tools for translational neuroscience: PTSD is associated with heightened fear responses 
using acoustic startle but not skin conductance measures. Depress Anxiety. 2011 Dec 
21;28(12):1058-66. PMC3229665 

eluded by Requester 

xtrastnata - 1 e receptors mo u ate asa gang Ia pat ways in norma an
monkeys. J Neurophysiol. 2011 Nov 30; [Epub ahead of print] PMC3311684 

f cluded by Requester ITh f A
A
12 e presence o 

seeds, and not age per se, is critical to the initiation ofAl2 deposition in the brain. Acta 
Neuropathol. 2012 Jan;123(1 ):31-7. Epub 2011 Nov 20. PMC3297471 

�eluded by Requester
I ..... L _______ �----------------�·A transcriptomic analysis 

of type 1-111 neurons in the bed nucleus of the stria terminalis. Mal Cell Neurosci. 2011 
Apr;46(4):699-709. Epub 2011 Feb 17. PMC3066260 

xcluded by Requester 

eluded by Requester lloimmunization to transfused HOD red blood cells 
is not increase in mice with sickle cell disease. Transfusion. 2012 Feb;52(2):231-40. doi: 
10.1111/j.1537-2995.2011.03255.x. Epub2011 Jul 25. PMC3218203 

f cluded by Requester 

Menopause occurs late in life in the captive chimpanzee (Pan troglodytes). Age (Dordr). 2011 
Dec 22; [Epub ahead of print] PMC3448982 

rcluded by Requester
I '----.,---.,..--,.---,..,...,---'Effects of selective neonatal hippocampal lesions on tests of object

and spatial recognition memory in monkeys. Behav Neurosci. 2011 Apr;125(2):137-49. 
PMC3072249 

rcluded by Requester I . . . 
._ ________ _.Neonatal h1ppocampal lesions In rhesus macaques alter the 
monitoring, but not maintenance, of information in working memory. Behav Neurosci. 2011 
Dec;125(6):859-70. PMC3226899 

eluded by Requester 

eluded by Requester Hand preferences for coordinated bi manual actions in 777 great 
apes: implications for the evolution of handedness in hominins. J Hum Evol. 2011 
May;60(5):605-11. Epub 2011 Feb 21. PMC3068228 
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!
eluded by Requester 

I ,__ _______________ ___,Spontaneous prosocial choice by chimpanzees. 
Proc Natl Acad Sci US A. 2011 Aug 16;108(33):13847-51. PMC3158226 

Fcluded by Requester I
N h . , • • h · · · ,__ ________ � on uman primate positron emIssIon tomograp y neuroImagIng In

drug abuse research. J Pharmacol Exp Ther. 2011 May;337(2):324-34. PMC3083112 
eluded by Requester 

eluded by 
I d . h t . . I B . b . d . hequester ncrease In eren 1ntestIna granzyme expression may e associate wit 

SIV pathogenesis in Asian non-human primates. J Med Primatol. 2011 Dec;40(6):414-26. doi: 
10.1111/j.1600-0684.2011.00482.x. PMC3193863 

eluded by Requester 
Functional connectivity and integrative properties of globus pallidus ,...._--��-� neurons. euroscience. 2011 Dec 15;198:44-53. Epub 2011 Jul 27. PMC3221766 

rcluded by Requester
I L-------------------' Spontaneous primary squamous cell carcinoma of 

the lung in a rhesus macaque (Macaca mulatta). J Am Assoc Lab Anim Sci. 2011 
May;50(3):404-8. PMC3103294 
eluded by Requester 

!
eluded by Requester 

I ,__ ______ -=---TLR2 signaling contributes to rapid inflammasome activation during F.
novicida infection. PLoS One. 2011 ;6(6):e20609. Epub 2011 Jun 16. PMC3116832 

!
eluded by Requester 

I 
,__---..----..,.,..---...,.....Pathogenic protein seeding in Alzheimer disease and other

neurodegenerative disorders. Ann Neurol. 2011 Oct;70(4):532-40. Review. PMC3203752 

rcluded by Requester

MyD88 plays an essential role in inducing B cells capable of differentiating into antibody
secreting cells after vaccination. J Viral. 2011 Nov;85(21 ):11391-400. PMID: 21865389; 
PMC3194946 
xcluded by Requester 

eluded by Requester CD1b 
tetramers bind a� T cell receptors to identify a mycobacterial glycolipid-reactive T cell 
repertoire in humans. J Exp Med. 2011 Aug 29;208(9):1741-7. PMID: 21807869; 
PMC3171094 

Excluded by Requester 

Excluded by Requester !Programming the magnitude and persistence of
,....._ ____________ __, 

antibody responses with innate immunity. Nature. 2011 Feb 24;470(7335):543-7. PMID: 
21350488; PMC3057367 

eluded by Requester 

eluded by Requester Ign1 Ican mo 1 Iza I0n o o conven Iona an 
regulatory T cells with AMD3100. Blood. 2011 Dec 15;118(25):6580-90. Epub 2011 Oct 11. 
PMC3242720 
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!
eluded by Requester 

I 
._ _________ ....,Increasing oxytocin receptor expression in the nucleus accumbens 

of pre-pubertal female prairie voles enhances alloparental responsiveness and partner 
preference formation as adults. Horm Behav. 2011 Nov;60(5):498-504. Epub 2011 Aug 7. 
PMC3210320 
eluded by Requester 

���--� Serological memory and long-term protection to novel H1 N1 influenza virus after 
skin vaccination. J Infect Dis. 2011 Aug 15;204(4):582-91. Epub 2011 Jun 17. PMC3144165 

ere ra amy rn - pro eos as1s 1s regu a e y e mem rane ranspo pro ein 
............. -��in ..... mice. J Clin Invest. 2011 Oct;121(10):3924-31. Epub 2011 Sep 1. PMC3195473 

eluded by Requester 

eluded by Requester Plasmacytoid dendritic cells are recruited to the colorectum and 
'----,...,..----,---,----,-----.....,..... ..... contri ute to immune activation during pathogenic SIV infection in rhesus macaques. Blood. 

2011 Sep 8;118(10):2763-73. PMID: 21693759; PMC3172794 

rcluded by Requester 
I .__ ____________________ ___, Detecting cognitive impairment 

by eye movement analysis using automaticclassification algorithms. J Neurosci Methods. 
2011 Sep 30;201 (1 ): 196-203. PMC3403832 
eluded by Requester 

eluded by Requester Prevention of infection by a 
'--g -ra_n_u"T"

o_c_y"T"e ___ m_a_c _ro_ p-.-a_g_e-co�o -ny- --s .... 1_m _u"T"a�1n-g�a-c .... o _r _c _o _-e_x_p_.ressing DNA/modified vaccinia 
Ankara simian immunodeficiency virus vaccine. J Infect Dis. 2011 Jul 1 ;204(1 ):164-73. 
PMC3143670 

rcluded by Requester 
N ,_ ______________ ___. o Acquisition: a New Ambition for HIV Vaccine

Development? Curr Opin Virol. 2011 Oct;1(4):246-253. PMC3210480 
xcluded by Requester 

e�
1

ii:t:�Y rime-boost vaccination with heterologous live vectors encoding SIV gag and 
"-"m�u""1'"'"'m-e-n_c...,...,..,.-1-1 gp160 protein: efficacy against repeated mucosal R5 clade CSHIV 
challenQes. Vaccine. 2011 AuQ 5;29(34):5611-22. Epub 2011 Jul 14. PMC3154722 

=><eluded by Requester 

Vaccination against heterologous R5 clade C SHIV: prevention of infection and correlates of 
protection. PLoS One. 2011 ;6(7):e22010. Epub 2011 Jul 20. PMC3140488 

!eluded by Requester 

I '-----------�--------------_,Soluble AT2 seeds are

potent inducers of cerebral 12-amyloid deposition. J Neurosci. 2011 Oct 12;31(41):14488-95. 
PMC3229270 

Progress Report Publications List Page 70 
Obtained by Rise for Animals.

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



Contact PD/Pl: Caughman, Stewart Wright 

eluded by Requester 

eluded by Requester 
he relevance of non-human primate and rodent malaria models 

for humans. Malar. J. 10:23, 2011, PMC3041720 
eluded by Requester 
eluded by Requester 

The schizophrenia susceptibility factor dysbindin and its associated ,..__ _______ __, 

complex sort cargoes from cell bodies to the synapse. Mal Biol Cell. 2011 Dec;22(24):4854-
67. Epub 2011 Oct 12. PMC3237628
eluded by Requester 

ce s prov1 e part1a protection against ose recta 
ge o r esus macaques. Mal Ther. 2011 Feb;19(2):417-26. Epub 2010 Nov 16. 

PMC3034846 
eluded by Requester 

eluded by Requester Development of a 
'----------------------------� 

highly selective, orally bioavailable and CNS penetrant M1agonist derived from the MLPCN 
probe ML071. Bioorg Med Chem Lett. 2011 Nov1 ;21 (21 ):6451-5. Epub 2011 Aug 24. 
PMC3190051 

!eluded by Requester 

I .... ---,----..,..,....-,-----.---,--,.........,.---____,..,.....synergistic activation of dopamine 01 and TrkB
receptors mediate gain control of synaptic plasticity in the basolateral amygdala. PLoS One. 
2011;6(10):e26065. Epub 2011 Oct 14. PMC3193533 

!
eluded by Requester 

I .... -,---,------,--....,,...--,-----.-=,.....,......------.,---,-------- Longitudinal diffusion tensor
imaging and perfusion MRI investigation in a macaque model of neuro-AIDS: a preliminary 
study. Neuroimage. 2011 Sep 1;58(1):286-92. Epub 2011 Jun 1. PMC3144312 

�xcluded by Requester 
I · .... L ________________________ __._Munne gamma-

herpesvirus immortalization of fetal liver-derived B cells requires boththe viral cyclin D 
homolog and latency-associated nuclear antigen. PLoS Pathog.2011 Sep;7(9):e1002220. 
Epub 2011 Sep 8. PMC3169539 
eluded by Requester 

eluded by Requester cell 
ep1 ope mapping an c arac enza 10n o na ura y acquire an I o ,es o e asmodium 
vivax merozoite surface protein-3a (PvMSP-3a) in malaria exposed individuals from Brazilian 
Amazon. Vaccine. 2011 Feb 17;29(9):1801-11. Epub 2011 Jan 6. PMC3065243 

rcluded by Requester 
I .__� _______ __,CART peptide stimulation of G protein-mediated signaling in 

differentiated PC12 cells: identification of PACAP 6-38 as a CART receptor antagonist. 
Neuropeptides. 2011 Oct;45(5):351-8. Epub 2011 Aug 19. PMC3170513 

pcluded by Requester 

I ._! ____________________ _.Macrophage replication screen 
identifies a novel Francisella hydroperoxide resistance protein involved in virulence. PLoS 
One. 2011 ;6(9):e24201. Epub 2011 Sep 6. PMC3167825 
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icluded by Requester 

I ,...._ __________________________ ___.Select ive target ing 
of human a llorespons ive CD8+ effector memory T ce lls based on CD2 express ion. Am J 
Transplant. 2011 Jan; 11 (1 ):22-33. PMC3057516 

L
cluded by Requester 

I Nonhuman 
'----------=------=-------,--=------=------=------' 

Pr imates do Dec lare! A Compar ison of Dec larat ive Symbol and Gesture Use in Two Ch ildren, 
Two Bonobos, and A Ch impanzee. Lang Commun. 2011 Jan1 ;31 (1 ):63-74. PMC3079886 
eluded by Requester Planum tempora le grey matter 

,__a _s -ym_m_ e_,,,t_,,.r ie- s----,-in -c--=h.....,i _m_ p_ a_n _z _e -es__,,,..:-a-n----,-tr -o -gT"""
lo--r-y.,....te-s...,..,-v-e-rv- e-t,.....,.,."""h....,.lo- r�ocebusaeth iops sa baeus), 

rhesus (Macaca mu latta) and bonnet (Macaca rad iata) monkeys. Neuropsycholog ia. 2011 
Jun;49(7):2004-12. Epub 2011 Apr 8. PMC3151738 
eluded by Requester 

e�
1
��:t��Y The B ce ll response is redundant and h igh ly focused on V1V2 dur ing ear ly 

subtype C infect ion in a Zambian seroconverter. J. V iro l. 85:905-15, 2011. PMC3020014 

!eluded by Requester 

I -___,,..,.....,......,...,...,.....,...,.,....,......,......,_,,....=-,..,.,....,...,...,...�,....,....,.___,,..,......,....,,.....,......,.....,.....,..�-.--=--rMycobacter ium tubercu los is H ip1 dampens
macrophage pro1ntlammatory responses by llm1ting toll-like receptor 2 activat ion. Infect 
lmmun. 2011 Dec;79(12):4828-38. PMC3232659 

l':xcluded by Requester I . . . -l __________ �Wnt signa ling 1n amygda la-dependent learning and memory. J
Neurosc i. 2011 Sep 14;31(37):13057-67. PMC3184457 

eluded by Requester 

eluded by 
equester ssoc iat ion of chemok ine receptor gene (CCR2-CCR5) haplotypes w ith acquisit ion and 

con ro l of HIV-1 infect ion in Zambians. Retrov iro logy. 2011 Mar 23;8:22. PMC3075214 
icluded by Requester 

I �----------�Dendrit ic cell contro l of to lerogen ic responses. lmmunol Rev. 
2011 May;241 (1 ):206-27. Rev iew. PMC3094730 

!eluded by Requester 

I .__ ____________________ ____.Functiona l ana lys is and treatment 
of human-d irected undes irable behav ior exh ib ited by a captive ch impanzee. J App l Behav 
Ana l. 2011 Spr ing;44(1 ):139-43. PMC3050472 
eluded by Requester 

eta otrop1c g utamate receptor antagonist protects opam1nerg1c an 
nora renerg ic neurons from degenerat ion in MPTP-treated monkeys. Bra in. 2011 Jul;134(Pt 
7):2057-73. PMC3122374 

icluded by Requester I ,__ ______ __,The cort icostr iatal and cort icosubtha lamic pathways: two entr ies, one 
target. So what? Front Syst Neurosc i. 2011 ;5:64. Epub 2011 Aug 1. PMC3149683 

fcluded by Requester 
IA genet ic linkage map and comparat ive 

mapp ing of the pra irie vole (M icrotus ochrogaster) genome. BMC Genet.2011 Jul 7;12:60. 
PMC3143096 
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�eluded by Requester 
I I Impact of ,....______________________________ ____. 

a functional KIR2DS4 allele on heterosexual HIV-1 transmission among discordant Zambian 
couples. J Infect Dis. 2011 Feb 15;203(4):487-95. PMC3071217 

eluded by Requester 

,,�
1

.��:,��Y Early induction of polyfunctional simian immunodeficiency virus (SIV)-specific T 
lymphocytes and rapid disappearance of SIV from lymph nodes of sooty mangabeys during 
primary infection. J lmmunol. 2011 May1;186(9):5151-61. PMC3130630 
eluded by Requester Estradiol and progesterone modify the effects of the 

'-s-=--e.,....,r=o,....o=-n=-1n,.,.......,.,.re.,....,u....,...p,.....-e-a,...,.e.,..........r=a=n-=-sp,,....o=e.,....,r,.....,p.,.....oe-Ty"""'m=-=""'or-phism on serotonergic responsivity to citalopram. Exp 
Clin Psychopharmacol. 2011 Dec;19(6):401-8. PMC3253022 

rcluded by Requester 
I . . ._ ___________________ __,Estrad 1ol effects on behavior and serum

oxytocin are modified by social status and polymorphisms in the serotonin transporter gene in 
female rhesus monkeys. Horm Behav. 2011 Apr;59(4):528-35. PMC3081406 

pcluded by Requester 
I ._l __________ �Body weight decreases induced by estradiol in female rhesus 

monkeys are dependent upon social status. Physiol Behav 2011 102:382-388. PMID: 
21130792 PMC3026435 

pcluded by Requester 
I ..... L __________ _,Phasic and sustained fear are pharmacologically dissociable in 

rats. Neuropsychopharmacology. 2011 Jul ;36(8): 1563-7 4. doi: 10.1038/npp.2011.29. Epub 
2011 Apr 6. PMC3138660 

Lack of clinical AIDS in SIV-infected sooty mangabeys with significant CD4+ T cell loss is 
associated with double-negative T cells. J Clin Invest. 2011 Mar 1; 121 (3): 1102-10. Epub 
2011 Feb 7. PMC3049370 

pcluded by Requester 

I ..... l____,,..,,-----.,..,....-....,..,....--,---,------,-,------,----,------,----,--,---'S IV infection in natural hosts: resolution
of immune activation during the acute-to-chronic transition phase. Microbes Infect. 2011 
Jan;13(1):14-24. PMC3022004 
eluded by Requester 

eluded by Requester SIGLEC12, a human-specific segregating (pseudo) gene, encodes a 
s 1gna mg mo ecule expressed in prostate carcinomas. JBiol Chem. 2011 Jul 
1 ;286(26):23003-11. PMC3123068 
eluded by Requester 

D-cycloserine facilitates socially reinforced learning inan animal model
,...._r_e,,_e_v_a_n.-.-o _ a_ u..,...1 _s _m_ s___.pectrum disorders. Biol Psychiatry. 2011 Aug 1 ;70(3):298-304. 

PMC3164818 
�eluded by Requester 

I ._I ___________ _.CART peptide inhibits locomotor activity induced by 
simultaneous stimulation of 01 and 02 receptors, but not by stimulation of individual 
dopamine receptors. Synapse. 2011 Jan;65(1):1-7. doi:10.1002/syn.20815. PMC2939215 
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eluded by Requester 
apid brain-derived neurotrophic factor-dependent 

seques ra I0n o amyg a a and hippocampal GABA(A) receptors via different tyrosine 
receptor kinase B-mediated phosphorylation pathways. Neuroscience. 2011 Mar 10;176:72-
85. PMC3077298

!eluded by Requester 
I ._ ________ __,Neuroimaging and drug taking in primates. Psychopharmacology

(Berl). 2011 Jul;216(2):153-71. PMC3232674 

Excluded by Requester 

=><eluded by Requester !Systems biology of vaccination for seasonal
,....._ _________________ _. 

influenza in humans. Nat lmmunol. 2011 Jul 10;12(8):786-95. PMC3140559 

[:
eluded by Requester 

I Fear 

extinction in traumatized civilians with posttraumatic stress disorder: relation to symptom 
severity. Biol Psychiatry. 2011 Mar 15;69(6):556-63. PMC3052965 

!
eluded by Requester 

I ..... .....,....,.........,,.,,.-,.....,....,�...,.........,"'T"'T"....,.....,.....,......,..'"'"""",.,-,-..,......,.....,......,....�...,...,.....,...,--..,......,....�,-,--,.......,.........-.,.........N atu ra I variation at position 45 in
the 01 domain of lineage Ill killer cell 1mmunoglobuhn-hke receptors (KIR) has major effects 
on the avidity and specificity for MHC class I. lmmunogenetics. 2011 Aug;63(8):543-7. doi: 
10.1007/s00251-011-0527-7. PMC3160831 

L
cluded by Requester 

F. Infection, viral dissemination, and antibody responses of rhesus macaques exposed to the
human gamma retrovirus XMRV. J Viral. 2011 May;85(9):4547-57. PMC3126245

Depletion of CD4 + T cells abrogates post-peak decline of viremia in SIV-infected rhesus 
macaques. J Clin Invest. 2011 Nov 1 ;121 (11 ):4433-45. PMC3204830 

rcluded by Requester I ._ _________________ __,A genome-wide study of DNA methylation
patterns and gene expression levels in multiple human and chimpanzee tissues. PLoS 
Genet. 2011 Feb;7(2):e1001316. PMC3044686 

Excluded by Requester 

icluded by Requester I Low levels of SIV infection in sooty mangabey central memory CD4+ T cells
.__a_r _e _a -ss_o_c-1a�1te-ia..,....with limited CCR5 expression. Nat Med. 2011 Jun 26;17(7):830-6. PMID: 

21706028; PMC3253129 
pcluded by Requester 

I ..... l ___________ �Effect of familiarity and viewpoint on face recognition in 
chimpanzees. Perception. 2011 ;40(7):863-72. PMC3342667 
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Excluded by Requester 

,________ ...., 
The importance of surface-based cues for face discrimination in non-

human primates. Proc Biol Sci. 2011 Jul7;278(1714):1964-72. Epub 2010 Dec 1. 
PMC3107657 

eluded by 
equester The evolution of face processing in primates. Philos Trans R Soc LondB Biol Sci. 

2011 Jun 12;366(1571):1764-77. Review. PMC3130377 

The inversion effect reveals species differences in face processing. Acta Psychol 
.............,.��-011 Sep;138(1):204-10. PMC3208376 

emporary disruption of fear-potentiated startle following PKMT,I 
'--=1n=1 =1 =1o=n.....,.1=-n-r-c--,e,....a=m�yg=-=r,!ala. Nat Neurosci. 2011 Mar;14(3):295-6. Epub 2011 Jan 23. Erratum 

in: Nat Neurosci.2011 Dec;14(12):1617. PMC3080103 
eluded by Requester 

eluded by Requester Pain symptomatology and pain medication use in civilian 
,______________ ___, 

PTSD. Pain. 2011 Oct;152(10):2233-40. Epub 2011 Jun 12. PMC3201986 

rcluded by Requester 
I .____-�-----------��-�-�----,-,,Elephants know when they need a

helping trunk in a cooperative task. Proc Natl Acad Sci U S A. 2011 Mar22; 108(12):5116-21. 
Epub 2011 Mar 7. PMC3064331 

eluded by 
equester The human brain: rewired and running hot. Ann NY Acad Sci. 2011 May;1225 

Suppl 1:E182-91. doi: 10.1111/j.1749-6632.2011.06001.x. PMC3103088 
txcluded by Requester 

��
1

1
��:.��Y IIAVI Early Infection Cohort Study Group. Transmitted HIV-type 1 drug resistance 
among individuals with recent HIV infection in East and Southern Africa. AIDS Res Hum 
Retroviruses. 2011 Jan;27(1 ):5-12. PMC3045073 

icluded by Requester 

I ,__ ________ �Immunological mechanisms of vaccination. Nat lmmunol. 2011 
Jun;12(6):509-17. Review. PMC3253344 

icluded by Requester 
I .__ ____________ _. A spatial view of the CD8+ T-cell response: the case of 

HCV. Rev Med Viral. 2011 Nov;21(6):347-57. Epub 2011 Jul 5. PMC3549591 

rcluded by Requester 
I �----------------_ ..... Potential confusion of contaminating CD16+ 

myeloid DCs with anergic CD16+ NK cells in chimpanzees. Eur J lmmunol. 2011 
Apr;41(4):1070-4. PMC3106337 
eluded by Requester 

eluded by Requester Discovery and optimization 
of a novel, selective and brain penetrant M1 positive allosteric modulator (PAM): the 
development of ML169, an MLPCN probe. Bioorg Med Chem Lett. 2011 May 1;21(9):2697-
701. PMC3082000
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pcluded by Requester 

I I LFA-1 blockade
....._ _________________________ __, 

induces effector and regulatory T-cell enrichment in lymph nodes and synergizes with CTLA-
41g to inhibit effector function. Blood. 2011 Nov 24; 118(22):5851-61.Epub 2011 Oct 4. 
PMC3228500 

::Xcluded by Requester 

��1.��.;,��Y I Post-traumatic stress disorder is associated with PACAP and the PAC1 receptor. 
Nature. 2011 Feb 24;470(7335):492-7. Erratum in: Nature. 2011 Sep1 ;477(7362):120. 
PMC3046811 

Continuity, divergence, and the r
,cloded by Reqc5tec 

� evolution of brain language pathways. Front Evol Neurosc1. 011 ;3:11. Epub 2012 Jan 3. 
PMC3249609 

pcluded by Requester 
I ._I _______________ ___.Post-conflict affiliation by chimpanzees with 

aggressors: other-oriented versus selfish political strategy. PLoS One.2011 ;6(7):e22173. 
Epub 2011 Jul 20. PMC3140506 

!eluded by Requester 
I ._��--�-��==-1Third-party postconflict affiliation of aggressors in chimpanzees. Am

J Primatol. 2011 Apr;73(4):397-404. doi: 10.1002/ajp.20912. Epub 2010 Dec 8 . 

rcluded by Requester 
� ._ _____________ _, 1B binding in aged primate brain: enrichment of high-

affinity sites in humans with Alzheimer's disease. Neurobiol. Aging 32:223-34, 2011. 
PMC2891164 

b<cluded by Requester 

.... 
�

_
•c

_

iu

_
de

_
d

_
by

_

R

_
e
_
q

_
ue

_

st
_
er ____________ ....,C_omparative transcriptomics of extreme 

phenotypes of human HIV-1 infection and SIV infection in sooty mangabey and rhesus 
macaque. J Clin Invest. 2011 Jun 1 ;121 (6):2391-400. Epub 2011 May 9. PMC3104754 
eluded by Requester he role of socio-communicative rearing 

env1ronmen s 1n e eve opmen o soc1a an physical cognition in apes. Dev Sci. 2011 
Nov;14(6):1459-70. PMC3198823 
eluded by Requester 

eluded by 
equester RS-SHIV induces multiple defects in T cell function during early infection of rhesus 

macaques including accumulation of T reg cells in lymph nodes. PLoS One. 2011 Apr 
5;6(4 ):e18465. PMC3071731 

pcluded by Requester 

I .... L ________ �Pharmacokinetics of fluoxetine in rhesus macaques following multiple
routes of administration. Pharmacology. 2011 ;88(1-2):44-9. Epub 2011 Jul 14. PMC3595567 
eluded by Requester 

eluded by Requester eterm1nat1on o spat1a an tempera 1stn ut1on o m1crog 1a y 
high-resolution, high-throughput automated analysis reveals different amyloid plaque 
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populations in an APP/PS1 mouse model of Alzheimer's disease. Curr Alzheimer Res. 2011 
Nov;8(7):781-8. PMC3117051 
eluded by Requester 

eluded by Requester Ive 
attenuated Listeria monocytogenes vaccine vector expressing SIV Gag is safe and 
immunogenic in macaques and can be administered repeatedly. Vaccine 29:476-86, 2011. 
PMC3039419 

pcluded by Requester 

I I Hepatitis C virus is 
'--------------------------' 

primed by CD81 protein for low pH-dependent fusion. J Biol Chem. 2011 Sep 
2;286(35):30361-76. Epub 2011 Jul 7. PMC3162395 

!eluded by Requester 
I ,__ ____________________________ _.Direct regulation of complex

I by mitochondrial MEF2D is disrupted in a mouse model of Parkinson disease and in human 
patients. J Clin Invest. 2011 Mar 1 ;121 (3):930-40. PMC3049386 

fcluded by Requester
I Aging of 

the cerebral cortex differs between humans and chimpanzees. Proc Natl Acad Sci U S A. 
2011 Aug 9;108(32):13029-34. PMC3156199 
eluded by Requester 

eluded by Requester .._ ____________ _,Schistosoma mansoni enhances host susceptibility to 
mucosal but not intravenous challenge by R5 Clade C SHIV.PLoS Negl Trap Dis. 2011 
Aug;5(8):e1270. PMC3149020 

Excluded by Requester 

:=xcluded by Requester !JeVelopment Ota tier 1 K::> 
clade C simian-human immunodeficiency virus as a tool to test neutralizing antibody-based 
immunoprophylaxis. J Med Primatol. 2011 Apr;40(2):120-8. Epub 2010 Nov 2 . 

!eluded by Requester 
I .....,.,_-...,.......,...---,--....,.,....----,--------,-..,,... Calcitonin gene-related peptide in the bed nucleus of

the stria terminalis produces an anxiety-like pattern of behavior and increases neural 
activation in anxiety-related structures. J Neurosci. 2011Feb 2;31(5):1802-10. PMC3088995 

eluded by Requester 
eluded by Requester Differential immune system DNA methylation and cytokine regulation 

....,_1n_ p_ o_s...,.._ ...... r_a_u _m_a..,..
1_c _s,,_r _e-ss

_.disorder. Am J Med Genet B Neuropsychiatr Genet. 2011 
Sep; 1568(6):700-8. Epub 2011 Jun 28. PMC3292872 

Fcluded by Requester !Th I · t "b t' t b I 1· ._ ________________ ___. a amIc con n u ions o asa gang Ia-
related behavioral switching and reinforcement. J Neurosci. 2011 Nov9;31(45):16102-6. 
Review. PMC3235411 

Excluded by Requester 
I �L-�--------------�---�----� Characterization of dental

pulp stem/stromal cells of Huntington monkey tooth germs. BMC Cell Biol. 2011 Sep 
12;12:39. PMID: 21910887; PMC3189880 
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L
cluded by Requester 

I 
Disparate associations of HLA class I markers with HIV-1 acquisition and control of viremia in 
an African population. PLoS One. 2011 ;6(8):e23469. PMC3157381 

Lcluded by Requester 
I 

Biochemical specificity of van Economo neurons in hominoids. Am J Hum Biol. 2011 Jan
Feb;23(1 ):22-8. Review. PMC3004764 

r=xcluded by Requester
b �---------------------� himpanzee vocal signaling points to 

a multimodal origin of human language. PLoS One. 2011 Apr20;6(4):e18852. PMC3080370 
eluded by Requester 

eluded by Requester 
IA VI African HIV 

Research Network. Human leukocyte antigen variants 8*44 and B*57 are consistently 
favorable during two distinct phases of primary HIV-1 infection in sub-Saharan Africans with 
several viral subtypes. J Viral. 2011 Sep;85(17):8894-902. PMC3165830 

�eluded by Requester I_ 
�L ______ �IGeometric distortions affect face recognition in chimpanzees (Pan 
troglodytes) and monkeys (Macaca mulatta). Anim. Cogn. 14:35-43, 2011. PMC3014412 

rcluded by Requester lo·tt . I b 
. 

d 
.

d h' f t ,_ _________________ _. 1 erent1a rain- enve neurotrop 1c ac or 
expression in limbic brain regions following social defeat of territorial aggression. Behav 
Neurosci. 2011 Dec;125(6):911-20. PMC3232038 

eluded by Requester 

eluded by Requester Automated detection of amyloid-r3-related cortical and subcortical 
signal changes in a transgenic model of Alzheimer's disease using high-field MRI. J 
Alzheimers Dis. 2011 ;23(2):221-37. PMC3030673 

eluded by Requester 

eluded by Requester Islet xenotransplantation 
'------,---,.........,.--,,,---,-----,----,-.,........,.---,--------=-----,--...,.....,,.... 

using gal-deficient neonatal donors improves engraftment and function. Am J Transplant. 
2011 Dec;11(12):2593-602. PMID: 21883917; PMC3226931 

rcluded by Requester p . . . . 
._,,_---,,--,--------,,---,,----' enrh1nal cortex removal d1ssoc1ates two memory systems

in matching-to-sample performance in rhesus monkeys. J Neurosci. 2011 
Nov9;31(45):16336-43. PMC3241006 
eluded by Requester 

eluded by Requester 
�------�Sirolimus enhances the magnitude and quality of viral-specific CD8+ T-

cell responses to vaccinia virus vaccination in rhesus macaques. Am J Transplant. 2011 
Mar; 11 (3):613-8. PMC3076606 

Lcluded by Requester 

Enhanced mucosal immune responses to HIV virus-like particles containing a membrane
anchored adjuvant. M Bio. 2011 Feb 15;2(1 ):e00328-10. PMC3039440 
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fcluded by RequeSter 
eifferential structural plasticity of corticostriatal and thalamostriatal axo-

spinous synapses in PTP-treated Parkinsonian monkeys. J Comp Neural. 2011 Apr 
1;519(5):989-1005. PMC3049901 

!eluded by Requester 
I '-----=-----=-_ __,Neuroglial plasticity at striatal glutamatergic synapses in Parkinson's

disease. Front Syst Neurosci. 2011 ;5:68. Epub 2011 Aug 23. PMC3159891 
eluded by Requester 

eluded by Requester CD4-like immunological function by CD4-
T cells in multiple natural hosts of simian immunodeficiency virus. J Viral. 2011 
Sep;85(17):8702-8. Epub 2011 Jun 29. PMC3165829 

pcluded by RequeSter I Effects of stabilization of the gp41 cytoplasmic domain on fusion 
activity and infectivity of SIVmac239. AIDS Res Hum Retroviruses. 2011 Nov;27(11 ):1213-
22. PMC32067 42 
eluded by Requester 

eluded by Requester Expression of Siglec-11 by human and chimpanzee ovarian stromal cells, 
with uniquely human ligands: implications for human ovarian physiology and pathology. 
Glycobiology. 2011 Aug;21 (8):1038-48. PMC3130538 
eluded by Requester 

xcluded by Requester oop
anti o y u y protects cross-c a e an e IcIts -ce immunity in macaques mucosally 
challenged with an R5 clade C SHIV. PLoS One. 2011 Mar 31;6(3):e18207. PMC3069056 

eluded by Requester 

eluded by Requester Prior exposure to an attenuated Listeria vaccine 
does not reduce immunogenicity: pre-clinical assessment of the efficacy of a Listeria vaccine
in the induction of immune responses against HIV. J Immune Based Ther Vaccines. 2011 
Jan 18;9:2. PMC3033796 

!eluded by Requester 
I �--------__. Deep-brain stimulation for basal ganglia disorders. Basal Ganglia.

2011 Jul 1 ;1(2):65-77. PMC3144572 

rcluded by Requester 
I .__ _________ ___,A novel device to suppress electrical stimulus artifacts in 

electrophysiological experiments. J Neurosci Methods. 2011 Sep 30;201 (1 ):1-8. Epub 2011
Jul 1. PMC3167981 

rcluded by Requester 
I ._ __________ __,Pathological basal ganglia activity in movement disorders. 

Neuroscience. 2011 Dec 15;198:232-44. PMC3209553 

eluded by Requester 

eluded by Requester 

reactive anti omInate t response against 
influenza virus infection. J. Exp. Med. 208:181-93, 2011, PMC3023136
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rcluded by Requester
� he effect of 

resilience on posttraumatic stress disorder in trauma-exposed inner-city primary care 
patients. J Natl Med Assoc. 2011 Jul;103(7):560-6. PMC3691279 

!eluded by Requester 

I .__ _________________ ----,-__ ___.Roles of the M1 muscarinic
acetylcholine receptor subtype in the regulation of basal ganglia function and implications for 
the treatment of Parkinson's disease. J Pharmacol Exp Ther. 2012 Mar;340(3):595-603. Epub 
2011 Dec 1. PMC3286317 

eluded by 
equester Can understanding social preferences in rodents lead to novel pharmacotherapies 
or socIa anxiety and avoidance in psychiatric disorders? Neuropsychopharmacology. 2011 

Oct;36(11 ):2151-2. PMID: 21918516 PMC3176571 

!eluded by Requester 
I ... -,--.,....,...------...,..,.-----,--___,.�stimulus similarity and encoding time influence

incidental recognition memoryin adult monkeys with selective hippocampal lesions. Learn 
Mem. 2011 Feb 25; 18(3): 170-80. Print 2011. PMC3056513 
eluded by Requester 

eluded by Requester Cumulative mechanisms of lymphoid tissue 
'---------------------' 

fibrosis and T cell depletion inHIV-1 and SIV infections. J Clin Invest. 2011 Mar 1 ;121 (3):998-
1008. PMC3049394 

eluded by Requester 

eluded by Requester In vivo hypermutation of xenotropic murine leukemia virus-
related virus DNA in peripheral blood mononuclear cells of rhesus macaque by APOBEC3 
proteins. Virology. 2011 Dec 5;421 (1 ):28-33. Epub 2011 Oct 6. PMID: 21982221 
PMC3208790 
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2012 Yerkes Publications 

!eluded by Requester 
I �--------------�The Functional Evolution of Mammalian Odorant 

Receptors. PloS Genet 2012 Jul;8(7):e1002821. PMID: 22807691 PMC3395614 
eluded by Requester 

e�Iii:t��
Y 95 kDa protein of Plasmodium vivax and P. cynomolgi visualized by 3-D 

omograp y In the caveola-vesicle complexes (SchOffner's dots) of infected erythrocytes is a 
member of the PHIST family. Mal Microbial 2012 Jun;84(5):816-31. PMID: 22537295 
PMC3359410 

rcluded by Requester 
� -------------------� he role of early life experience and species 

differences in alcohol intake in microtine rodents. PLoS One 2012;7(6):e39753. PMID: 
22745824 PMC3382173 

Excluded by Requester I ._L ________ _.Fear extinction and BDNF: translating animal models of PTSD to the

clinic. Genes Brain Behav. 2012Jul;11(5):503-12. PMID: 22530815 PMC3389160 

rcluded by RequeSter I influence of chronic dopamine transporter 
inhibition by RTl-336 on motor behavior, sleep, and hormone levels in rhesus monkeys. Exp 
Clin Psychopharmacol. 2012 Apr;20(2):77-83. PMID: 22023668 PMC3302935. 

!eluded by Requester 

I ---------------=-_ ___,Contributions of neuroimaging to understanding sex
differences in cocaine abuse. Exp Clin Psychopharmacol. 2012 Feb;20(1 ):2-15. PMID: 
21875225 PMC3269558 

Characterization of anti-HIV-1 neutralizing and binding antibodies in chronic HIV-1 subtype C 
infection. Virology. 2012 Nov 25;433(2):410-20. PMID: 22995189 PMC3488441 

icluded by Requester 

I ,__ _____________ _,Human Cells Display Reduced Apoptotic Function 
Relative to Chimpanzee Cells. PLoS One. 2012;7(9):e46182. PMID: 23029431 PMC3460825 

L
""'"" by Req"5lfil 

Nondepleting Anti-CD40-Based Therapy Prolongs Allograft Survival in Nonhuman Primates. 
Am J Transplant. 2012 Jan;12(1):126-35. PMID: 21920020; PMC3259281 

f cluded by Requester 
IR · d "f' egIon- an sex-specI Ic 

changes in CART mRNA in rat hypothalamic nuclei induced by forced swim stress. Brain Res 
2012 Oct 15;1479:62-71. PMID: 22960117 PMC3468742 

rcluded by Requester IM k h ·t· "th t . . . I 'f" t' t k �--------� on eys s ow recogni I0n wI ou priming In a c assI Ica I0n as .
Behav Processes 2012 Sep 1. pii: S0376-6357(12)00172-6. PMID: 22975587 PMC3541476 
eluded by Requester 

eluded by Requester - su type superm ecte 

individuals mount low autologous neutralizing antibody responses prior to intrasubtype 
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superinfection. Retrovirology. 2012 Sep 20;9:76. PMID: 22995123 PMC3477039 
eluded by Requester 

he cystine-glutamate transporter enhancer N-acetyl-L
cysteIne attenuates cocaIne-In uced changes in striatal dopamine but not self-administration 
in squirrel monkeys. Pharmacol Biochem Behav. 2012 Apr;101(2):288-96. PMID: 22244740 
PMC3288731 

icluded by Requester I. �---------------__.fdenosine A2A receptor in the monkey basal 
ganglia: Ultrastructural localization and colocalization with the metabotropic glutamate 
receptor 5 in the striatum. J Comp Neural. 2012 Feb 15;520(3):570-89. PMC3338154 

Lcluded by Requester 

ls-
lymphocyte dysfunction in chronic HIV-1 infection does not prevent cross-clade neutralization 
breadth. J Viral. 2012 Aug;86(15):8031-40. PMID: 22623771 PMC3421653 

�eluded by Requester h t b' I f 1 pys ems 10 ogy o 
'----------�-----�--���-���,........,_ natural simian immunodeficiency virus infections. Curr Opin HIV AIDS. 2012 Jan;7(1 ):71-8. 
22134342 

rcluded by RequeSter INeuropeptide regulation of fear and anxiety: Implications 
of cholecystok1nin, endogenous op1oids, and neuropeptide Y. Physiol Behav. 2012 Dec 
5;107(5):699-710. PMID: 22429904 PMC3532931 

eluded by Requester 

P.�
1

,��:t��
Y Differential infection patterns of CD4+ T cells and lymphoid tissue viral burden distinguish

progressive and nonprogressive lentiviral infections. Blood 2012 Nov 15;120(20):4172-81. 
PMID: 22990012 PMC3501715 

pcluded by Requester 
I �l _________________ �lmmuno-histochemical localization of VGluT2

in primary visual cortex varies across primate taxa: Evidence for human specializations in the 
laminar distribution of geniculocortical projections. Brain Behav Evol 2012;80(3):210-21.
PMID: 22889767 PMC3503454 
eluded by Requester 

P.�
1

1��:1��Y Identification of new therapeutic targets by genome-wide analysis of gene
expression in the ipsilateral cortex of aged rats after stroke. PLoS One. 2012;7(12):e50985.
PMID: 23251410 PMC3521001
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es
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te

_

r 
__ �IThe behavioral, anatomical and pharmacological parallels between 

social attachment, love and addiction. Psychopharmacology (Berl). 2012 Nov;224(1):1-26. 
PMID: 22885871 PMC3469771 

�eluded by Requester 

�
=><_c _lud_ e _d _by _R_e _qu_es_ te_r _________ �_�IA Blueprint for HIV Vaccine Discovery. Cell

Host Microbe. 2012 Oct 18;12(4):396-407. PMID: 23084910 PMC3513329 

Excluded by Requester I ._L _______ ___,Pluripotent stem cells models for Huntington's disease: prospects and 
challenges. J Genet Genomics. 2012 Jun 20;39(6):253-9. PMID: 22749012; PMC4075320 
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_ Natural SIV hosts: 
icluded by Requester 

� ._s_h-ow_in _g_A-I-o�s�t�h-e_d_o _o-r.-s-c-1e_n_c _e_, �2-a�,-2�; 3�3-5-:�, ,-a�a---9-3_-p-M�I □-:-2-2-4-0......n-.3 83; PMC3822437 

r
cluded by RequeSter 

I The Path to microRNA Therapeutics in Psychiatric and 
Neurodegenerative Disorders. Front Genet. 2012 May 17;3:82. PMID: 22629284; 
PMC3354561 

eluded by Requester Prelimbic BDNF and TrkB signaling regulates 
....,c:::-::o:-::n=-=s:--:::0"'

1
-:::l'

a
=10:-::n=-=o�o=--::a

=-=p=-=p:--:::
e

c..
1 .. 1v'""'e

=--=
a�nd aversive emotional learning. Transl Psychiatry. 2012 Dec 

18;2:e205. PMID: 23250006 PMC3565191 

r
cluded by Requester 

Multiploid CD61 + Cells Are the Pre-Dominant Cell Lineage Infected during Acute Dengue 

Virus Infection in Bone Marrow. PLoS One. 2012;7(12):e52902. PMID: 23300812 
PMC3531377 

e ro e o an ima mo e s or researc on severe ma aria. 
Feb;8(2):e1002401. PMID: 22319438 PMC3271056 

eluded by 
equester Research chimpanzees may get a break. PLoS Biology 2012; 10(3):e1001291. 
PMID: 22479150 PMC3313912 

!eluded by Requester 

I ...__,� __________ __,Postnatal development of electrophysiological properties
of principal neurons in the rat basolateral amygdala. J Physiol 2012 590 (Pt 19):4819-4838. 
PMID: 22848043 PMC3487039 
eluded by Requester 

eluded by Requester oning an ana ysIs o soo y manga ey a erna Ive

corecep ors a suppo sImIan immunodeficiency virus SIVsmm entry independently of 
CCR5. J Virol. 2012 Jan;86(2):898-908. PMC3255830 

icluded by Requester 

I �----------�------------------ Neural correlates 
of attention bias to threat in post-traumatic stress disorder. Biological Psychiatry 2012 Mar 
10;90(2):134-142. PMID: 22414937 PMC3340884 

rcluded by Requester 

White matter integrity in highly traumatized adults with and without post-traumatic stress
disorder. Neuropsychopharmacol. 2012 Nov;37(12):2740-6. PMID: 22871912 PMC3473340 

r
cluded by Requester 

Attention bias toward threat is associated with exaggerated fear expression and impaired 
extinction in PTSD. Psychol Med. 2012 Mar;42(3):533-43. PMC3690118 
eluded by Requester 

Chronic overexpression of corticotropin
L....-::,re

=

e
=
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=n=
r
=

a
=-r-=

a
=m:--:-y=g=

a
=

a
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=s=' H PA axis hyperactivity and behavioral

anxiety associated with gene-expression changes in the hippocampus and paraventricular 
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nucleus of the hypothalamus. Psychoneuroendocrinology. 2012 Jan;37(1 ):27-38. 
PMC3164918 

eluded by Requester 
ell type specific 

e e I0n o �, ,�,.. a p a In -con amIng neurons en ances anxiety and disrupts fear
extinction. Proc Natl Acad Sci USA 2012 Oct 2;109(40):16330-5. PMID: 22992651 
PMC3479581 

!
eluded by Requester 

I ._ ______________ �In vivo optogenetic control of striatal and thalamic 
neurons in non-human primates. PLoS One. 2012;7(11):e50808. PMID: 23226390 
PMC3511281 
eluded by Requester 

eluded by Requester 
e e IOn Q 

speci ic immune-modulatory genes ram modi ied vaccinia virus Ankara-based HIV vaccines 
engenders improved immunogenicity in rhesus macaques. J Viral. 2012 Dec;86(23):12605-
15. PMID: 22973033 PMC3497691

pcluded by Requester 
I._ I  _________________ __.Automated cognitive testing of monkeys in 

social groups yields results comparable to individual laboratory-based testing. Animal 
Cognition. 2013 May;16(3):445-58. Epub 2012 Dec 21. PMID: 23263675 PMC3625694 

L
cluded by Requester 

I 
Quantitative proteomic and genetic analyzes of the Schizophreni Susceptibility Factor 
Dysbindin identify novel roles of the biogenesis of lysosome related organelles Complex 1. J 
Neurosci 2012 Mar 14;32(11 ):3697- 711. PMID: 22423091 PMC3313842 

icluded by Requester 

I .__ _____________________ __.Arg kinase regulates prefrontal 
dendritic spine refinement and cocaine-induced plasticity. J Neurosci. 2012 Feb 
15;32(7):2314-23. doi: 10.1523/JNEUROSCl.2730-11.2012. PMID: 22396406; PMC3386297 

L
cluded by Requester 

Action control is mediated by prefrontal BDNF and glucocorticoid receptor binding. Proc Natl 
Acad Sci U S  A. 2012 Dec 11 ;109(50):20714-9. PMID: 23185000; PMC3528547 

rcluded by Requester
I ._ _______________________ _,Presynaptic muscarinic M2 

receptors modulate glutamatergic transmission in the bed nucleus of the stria terminalis. 
Neuropharmacology. 2012 Mar;62(4):1671-83. PMID: 22166222 PMC3269526 

rcluded by Requester
� DTI

tractography analysis of infralimbic and prelimbic connectivity in the mouse using high
throughput MRI. Neuroimage. 2012 Nov 1 ;63(2):800-11. PMID: 22796992 PMC3488432 

fcluded by Requester 

Mapping of the mouse olfactory system with manganese-enhanced magnetic resonance 
imaging and diffusion tensor imaging. Brain Struct Funct. 2012 Apr 24. PMID: 22527121 
PMC3425724 

�
eluded by Requester 

I ..... L ____________________________ __.Extrastriatal
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D2-like receptors modulate basal ganglia pathways in normal and parkinsonian monkeys, J 
Neurophysiol 2012 Mar;107(5):1500-12. PMID: 22131382 PMC3311684 

!eluded by Requester 
I �---------�Identifying gnostic predictors of the vaccine response. Curr Opin 

lmmunol. 2012 Jun;24(3):332-6. PMID: 22633886 PMC3383371 

rcluded by Requester ID 'ff t' I d. t . b t· f t . t �----------------� 1 eren Ia Is n u I0n o sero onin recep or
subtypes in BNST(ALG) neurons: Modulation by unpredictable shock stress. Neuroscience 
2012 Dec 6;225:9-21. PMID: 22922122 PMC3479341 

!
eluded by Requester 

I ._ _________ _. In vivo knockdown of GAD67 in the amygdala disrupts fear 
extinction and the anxiolytic-like effect of diazepam in mice. Transl Psychiatry. 2012 Nov 
13;2:e181. PMID: 23149445 PMC3565763 

!
eluded by Requester 

b .... ......,..,..._......,.........,.........,...--___,,-__,,..-....,........,___,,-___. ocial rank, chronic ethanol self-administration, and 
diurnal pituitary-adrenal activity in cynomolgus monkeys. Psychopharmacology (Berl). 2012 
Nov; 224(1):133- 43. PMID: 22526537 PMC3469782 

icluded by Requester I 
...._ _________________________ __.� longitudinal analysis 

of circulating stress-related proteins and chronic ethanol self-administration in cynomolgus 
macaques. Alcohol Clin Exp Res. 2012 Jun;36(6):995-1003. PMID: 22141444 PMC3324628 

Lcluded by Requester 
I 

Menopause occurs late in life in the captive chimpanzee (Pan troglodytes). Age (Dordr) 2012 
Oct;34(5):1145-56. PMID: 22189910 PMC3448982 
eluded by Requester 

eluded by Requester rospeC S Or ma ana e 1m1na IOn In non- mazon1an regions 0 

Latin America. Acta Trap. 12 Mar;121(3):315-23. PMID: 21781953 PMC3224666 

rcluded by Requester 
I .__ ________________ __. Nonhuman primate models of Alzheimer-like 

cerebral proteopathy. Curr Pharm Des 2012;18(8):1159-69. PMID: 22288403 PMC3381739 
eluded by Requester 

eluded by Requester Mutation at positively selected positions in the 
In mg sI e or - s ows a 1 is a more refined but less adaptable NK cell 

receptor than KIR2DL3. J lmmunol. 2012;189(3):1418-30. PMID: 22772445 PMC3439511 
�eluded by Requester 

I ._I ____________________ ___.Spatial Alterations between CD4+ 
TFH, B and CD8+ T cells during SIV infection: T/B cell homeostasis, activation and potential 
mechanism for viral escape. J lmmunol. 2012:188:33247-3256. PMID: 22387550 
PMC3311732 

�eluded by Requester 
I ._I _________________________ __._Planum temporale 

asymmetries correlate with corpus callosum axon fiber density in chimpanzees (Pan 
troglodytes). Behav Brain Res 2012 Oct 1 ;234(2):248-54. PMID: 22766214 PMC3422564 
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pcluded by Requester 
I 

.... l ______________ ___,tThe neural and cognitive correlates of aimed throwing
in chimpanzees: a magnetic resonance image and behavioural study on a unique form of 
social tool use. Philos Trans R Soc Lond B Biol Sci. 2012 Jan12;367(1585):37-47. 
PMC3223792 

eluded by Requester 
omparative distribution 

o cen ra neuropep I e in e prame Icro us oc rogas er) and meadow (M. 
pennsylvanicus) vole. Peptides 2012 Dec 20;40C:22-29. PMID: 23262357 PMC3625676 

�eluded by Requester
I L .... ______________________________ ___, Genetic 

variations and heterosexual HIV-1 infection: analysis of clusteredgenes encoding CC-motif 
chemokine ligands. Genes lmmun. 2012 Feb; 13(2):202-5. PMC3559129 

Regulatory element copy number differences shape primate expression profiles. Proc Natl 
Acad Sci US A. 2012 Jul 31 ;109(31 ):12656-61. PMID: 22797897 PMC3411951 

eluded by Requester 

==""'--,....... 

Case report: Cerebrovascular accident (stroke) in captive, group-housed, female 
chimpanzees. Comp Med 2012 Aug;62(4):322-9. PMID: 23043787 PMC3415376 

eluded by Requester 

�
c

-
iu_de_d _by_R_ e_qu_es _te_ r ________________ �Comparative analysis of portal

cell infiltrates in AMA positive versus AMA negative PBC. Hepatology 2012 May;55(5):1495-
506. PMID: 22135136 PMC3299932

rcluded by Requester
I ._ _______________ _,lntra-accumbal administration of shRNAs against 

CART peptides cause increases in body weight and cocaine-induced locomotor activity in 
rats. Brain Res 2012 Oct 30;1482:47-54. PMID: 22975438 PMC3487597 
eluded by Requester 

eluded by Requester 
lmmunogenetic Management Software: A new tool for 

�------------� 

visualization and analysis of complex immunogenetic datasets. lmmunogenetics 2012 
Apr;64(4):329-36. PMID: 22080300 PMC3514553 

!eluded by Requester 
I '-.,..,.----,----.,.-_,.--,---=--.,--.,.,.--.,-,--,-.,.-..,.,.,.,...--,-----,., Repression of bacterial 

lipoprotein production by Francisella novicida facilitates evasion of innate immune recognition. 
Cell Microbial. 2012 Oct;14(10):1531-43. PMC3443312. PMID: 22632124 

eluded by Requester 

eluded by Requester 
.________ _. 

Prolonge gaseous ypothermia prevents the upregulation o 
phagocytosis-specific protein Annexin 1 and causes low amplitude EEG activity in the aged 
rat brain after cerebral ischemia. J Cereb Blood Flow Metab 2012 Aug;32(8):1632-42. PMID: 
22617647 PMC3421103 

!
eluded by Requester 

I ._ _________________ ___,Impaired safety signal learning may be a 
biomarker of PTSD. Neuropharmacology. 2012 Feb;62(2):695-704. Epub 2011 Mar 4. 
PMC3146576 
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r
cluded by Requester 

I '--=----,--=--.,....-,-,__,.-,------..,.,._--,------,-----,--'Non-human Primate T ra nspla nt Mode Is Finally
Evolve: Detailed lmmunogenetic Analysis Creates New Models, and Strengthens the Old. Am 
J Transplant 2012 Apr;12(4):812-9. PMID: 22177005 PMC3482466 

pcluded by Requester 

I .... L-.-----.--....--......---�---.-....---.-,.-----' Identification of variables contributing 
to superovulation eff1c1ency tor production of transgenic prairie voles (Microtus ochrogaster). 
Reprod Biol Endocrinol 2012 Jul 27;10:54. PMID: 22839095 PMC3488334 

icluded by Requester 

I .... ....,....,...---=-=....,.-,=-....,....,..-==-....,-,=-...,....,.,,,,....,...,,�-=-A map of visual space in the primate entorhinal cortex.
Nature. 2012 Nov 29;491(7426):761-4. PMID: 23103863 PMC3565234 Lcluded by Requester I .... ________________ �Strategies to alleviate original antigenic sin 
responses to influenza viruses. Proc Natl Acad Sci US A. 2012 Aug 21 ;109(34):13751-6. 
PMID: 22869731 PMC3427092 
eluded by Requester 

eluded by Requester Dynamics of simian 
'-----..,.........,,------=,.....,.,....,----=---------� immunodeficiency virus SIVmac239 infection in pigtail macaques. J Virol.2012 

Jan;86(2):1203-13. PMC3255820 
excluded by Requester 

=><eluded by Requester I Loss of mucosa I CD103+ DCs and IL-17 + 
and IL-22+ lymphocytes is associated with mucosal damage in SIV infection. Mucosal 
lmmunol 2012 5:646-57. PMID: 22643849 PMC3443541 icluded by Requester

I �----------------_,......Distinct TLR adjuvants differentially stimulate
systemic and local innate immune responses in non-human primates. Blood 2012 Mar 
1; 119(9):2044-55. PMID: 22246032 PMC3311246 

pccluded by Requester 
I .... I _____________________ ___.Quantitative assessment of a 

framework for creating anatomical brain networks via global tractography. Neurolmage 2012 
Jul 16;61(4):1017-30. PMID: 22484406 PMC3407566 

J. Influence of HLADRB1 and HLA-DQB1 alleles on lgG antibody response to the P. vivax
MSP-1, PvMSP-3_ and PvMSP-9 in individuals from Brazilian endemic area. PLoS One.
2012;7(5):e36419. Epub 2012 May 23. PMID: 22649493 PMC3359319

�
eluded by Requester I 

.... L----,--,---,-------,-----=-:-,-:=--=-'rrhe dynamic role of beta-catenin in synaptic plasticity.
Neuro harmacolo . 2012 Jan;62(1 ):78-88. PMC3196058 

._ ________ __,Fear conditioning, synaptic plasticity and the amygdala: implications 
for posttraumatic stress disorder. Trends Neurosci. 2012 Jan;35(1 ):24-35. PMID: 21798604 
PMC3206195 

icluded by Requester 

I ._ ___________________ ..... The serotonin 2C receptor antagonist SB
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242084 exhibits abuse-related effects typical of stimulants in squirrel monkeys. J Pharmacol 
Exp Ther. 2012 Sep;342(3):761-9. PMID: 22685342 PMC3422522 

!eluded by Requester 
I �-------------�Effects of serotonin 2C receptor agonists on the 

behavioral and neurochemical effects of cocaine in squirrel monkeys. J Pharmacol Exp Ther. 
2012 May; 341(2):424-34. PMID: 22328576 PMC3336818 

icluded by Requester 

I .__ ___________________ �Case report: Osteochondromatosis in a
Rhesus macaque (Macaca mulatta). Comp Med. 2012 Apr; 62(2):149-52. PMID: 22546923 
PMC3318254 

Excluded by Requester 

��
I

ii:t��Y !Differential Glade-specific HLAB*3501 association with HIV-1 disease outcome is
linked to immunogenicity of a single Gag epitope. J Viral. 2012 Dec;86(23):12643-54. PMID: 
22973023 PMC3497693 

,__ _____ _. BAG-based sequencing of behaviorally-relevant genes in the prairie vole. PLoS 
One 2012;7(1 ):e29345. PMID: 22238603 PMC3253076 
eluded by Requester 

eluded by Requester cu e an pos rauma Ic s ress symp oms In a prospec Ive gene x environment 
s u y o  a university campus shooting. Arch Gen Psychiatry. 2012 Jan;69(1):89-97. Epub 
2011 Sep 5. PMC3738299 
eluded by Requester 

Paucity o IL- 1-producing 
'----,........,...,.,..., ..... --:-c-:-eTT"s:----::1 s-a:-:s:-:s--:-o--:-c.....,,1 a:-re-:-:r-.,..,.w.,..,1 =--,l"'l':"',,....,....c:-:e:-TT"":re:-:p:.e=10:-:n:----::1 n.....,.......,..1

..,,,n....-::'ection of rhesus macaques. 
Blood 2012 Nov 8;120(19):3925-35. PMID: 22990011 PMC3496953 

!eluded by Requester 
I �------------------�Social subordination produces distinct 

stress related phenotypes in female rhesus monkeys. Psychoneuroendocrinology, 2012 
37:1071-1085. PMID: 22244748 PMC3358530 

!eluded by Requester 

I �___,,--____,.....,,....----,.,..--.....,.........,,....--,---,-----....,........social subordination impairs hypothalamic-pituitary
adrenal function in female rhesus monkeys. Horm Behav 2012 Sept 62:389-399. PMID: 
22940527 PMC34 7727 4 

!eluded by Requester 
� �--....----,,.....,......---,.-�.......---.---,--�-� ocial stress interacts with diet history to promote

emotional feeding in females. Psychoneuroendocrinology 2012 Sep;37(9):1479-90. PMID: 
22377541 PMC3597464 

eluded by Requester 

P.�
I,�i:,��Y SIV-induced alternations in monocyte TNF-a production contribute to reduced 
immune ac 1vation in sooty mangabeys. J Virol 2012 Jul;86(14):7605-15. PMID: 22553338 
PMC3416282 
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Lcluded by Requester I _ .Alpha 1
._a_d .... r_e_n _e -rg-,-c -re_ c_ e_p .... to_r_s_ a_ r _e ..... lo_c_ a ..... I-,z-e....,d_o_n_ p_ r_e _s -yn_ a_ p....,t-,c- e ..... l_e _m_e_n .... ts-m"""'t ..... h_e _n_u_c .... le_u_s_ a_ c_c_u_m....,b_.ens and 

regulate mesolimbic dopamine transmission. Neuropsychopharm 2012 Aug;37(9):2161-72. 
PMID: 22588352 PMC3398716 
eluded by Requester 

eluded by Requester 
ognitive dys unction in psychiatric isorders: c aracteristics, causes an the 

quest for improved therapy. Nat Rev Drug Discov. 2012 Feb 1 ;11 (2):141-68. doi: 
10.1038/nrd3628. 

�
eluded by Requester L 

._L _______ �rrhe oxytocin system in drug discovery for autism: Animal models and 
novel therapeutic strategies. Horm Behav. 2012 Mar;61 (3):340-50. PMC3483080 
eluded by Requester 

Use of replication restricted recombinant vesicular stomatitis virus vectors for detection of 
�---antigen-specific T cells. J lmmunol Methods. 2012 Jan31 ;375(1-2):118-28. Epub 2011 Oct 8. 

PMC3253942 
eluded by Requester 

ffects of 
exposure o amp e amine enva Ives on passive avoI ance pe ormance an e central 
levels of monoamines and their metabolites in mice: Correlations between behavior and 
neurochemistry. Psychopharmacology (Berl). 2012 Apr;220(3):495-508. PMC3289749 

pcluded by Requester Systems vaccinology: learning to compute the behavior of 
vaccine induced immunity. Wiley lnterdiscip Rev Syst Biol Med. 2012 Mar-Apr;4(2):193-205. 
PMC3288517 

__ r_
c

_i
u

_
de

_
d

-
by

_
R

_
e

_
qu

-
es

-
te

_
r 
____ ___.�YStems vaccinology: its promise and challenge for HIV vaccine 

development. Curr Opin HIV AIDS. 2012 Jan;7(1 ):24-31. PMC3253345 
pcluded by Requester 

I I Chronic but not 
�--------------------------� 

acute virus infection induces sustained expansion of myeloid suppressor cell numbers that 
inhibit viral-specific T cell immunity. Immunity. 2013 Feb 21 ;38(2):309-21. PMID: 23438822; 
PMC3869405 

eluded by Requester 

eluded by Requester CD40 Blockade 
Iro ,mus o Imensm in an MHC-Defined 

Rhesus Macaque Transplant Model. Am J Transplant. 2012 Jan;12(1 ):115-25. PMID: 
21929643; PMC3259212 

icluded by Requester 

I .__�--
����------

������
� Human-specific evolution of killer cell

immunoglobulin-like receptor recognition of major histocompatibility complex class I 
molecules. Philos Trans R Soc Lond B Biol Sci 2012 Mar 19;367 (1590):800-11. PMID: 
22312047 PMC3267113 

Progress Report Public ations List Page 89 
Obtained by Rise for Animals.

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



Contact PD/Pl: Caughman, Stewart Wright 

eluded by Requester 

eluded by Requester 
High-performance metabolic profiling of 

.......,.p�a=s=m=a�ro=m�s�e�ve=n�m�a�m=m�a�1a=n�s=p=ec=1�e=s�o=r�s�1=m�u�a=n-=-'eo·us environmental chemical 
surveillance and bioeffect monitoring. Toxicology 2012 May 16;295(1-3):47-55. PMID: 
22387982 PMC3332037 

:eluded by Requester
I .... L ________________ _. Exploring the organization of face space in

nonhuman primates. Q J Exp Psychol (Hove). 2012;65(12):2411-34. PMID: 22670823 
PMC3544001 

icluded by Requester I ._ ________ ...,IA metaplasticity-like mechanism supports the selection of fear 
memories: role of protein kinase a in the amygdala. J Neurosci, 2012 Jun 6;32(23):7843-51. 
PMID: 22674260 PMC3375025 

eluded by Requester 

'-�----,-J 

ehavioral Toxicology of Cognition: Extrapolation from Experimental Animal 
Models to Humans Behav Toxicol Symp Overview. Neurotoxicol Teratol 2012 Mar;34(2):263-
73. PMID: 22311110 PMC3308173

xcluded by Requester 

eluded by Requester omparative RNA sequencing reveals substantial 
genetic variation in endangered primates. Genome Res. 2012 Apr;22(4):602-10. PMID: 
22207615 PMC3317143 

!
eluded by Requester 

� ._���-���-__, opography of the chimpanzee corpus callosum revealed by DTI.
PLoS One. 2012; 7(2): e31941. PMID: 22355406 PMC3280318 

Excluded by Requester 

Excluded by Requester I Role of transmitted Gag 
'-----------�-------------�.....,......... CTL polymorphisms in defining replicative capacity and early HIV-1 pathogenesis. PLoS 

Pathog. 2012 Nov;8(11):e1003041. PMID: 23209412; PMC3510241 

pcluded by Requester 
I L�-------� New paradigms in type 2 immunity. Science. 2012 Jul 27;337(6093):

431-5. PMID: 22837519; PMC4078898
eluded by Requester 

eluded by Requester vidence for kidney '-------------------------� 
rejection after combined bone marrow and renal transplantation despite ongoing donor 
chimerism in rhesus macaques. Am J Transplant 2012 Jul;12(7):1755-64. PMID: 22642491 
PMC3387328 

�eluded by Requester L ._l ______________ �J:3DNF function as a potential mediator of bipolar 
disorder and post-traumatic stress disorder comorbidity. Mol Psychiatry. 2012 Jan;17(1 ):22-
35. Epub 2011 Sep 20. PMC3690922

Excluded by Requester 

Excluded by Requester High-level, lasting antiviral immunity induced by a bimodal AIDS vaccine and 
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boosted by live-virus exposure: prevention of viremia. AIDS. 2012 Jan 14;26(2):149-55. 
PMC3767758 

rcluded by Requester
I Social status 

modifies estradiol activation of social and sexual behavior in female rhesus monkeys. Horm 
Behav 2012 Nov;62:612-620. PMID:23046624; PMC4010104 

f eluded by Requester

Clinical subtypes of anterocollis in parkinsonian syndromes. J Neurol Sci. 2012 Apr 15;315(1-
2):100-3. PMC3495550 

L
cluded by Requester 

I '----------------------------' 
Differences between 

chimpanzees and bonobos in neural systems supporting social cognition. Soc Cogn Affect 
Neurosci 2012 Apr;7(4):369-79. PMID: 21467047 PMC3324566 
eluded by Requester 

Exogenous seeding of cerebral 12-amyloid deposition in l2APP-transgenic rats. J 
�-,...,...,...eu

__,

r
..,...

oc�e
...,...

m. 2012 Mar;120(5):660-666. PMID: 22017494; PMC3293176

rcluded by Requester 

Early intervention may prevent the development of Posttraumatic Stress Disorder: A 
randomized pilot civilian study with modified prolonged exposure. Biol Psychiatry. 2012 Dec 
1 ;72(11 ):957-63. Epub 2012 Jul 4. PMID: 22766415 PMC3467345 

icluded by Requester 
I �-----------------------------� 
Loss of 

effector and anti-inflammatory natural killer T lymphocyte function in pathogenic simian 
immunodeficiency virus infection. PLoS Pathog 2012 Sep;8(9): e1002928. PMID: 23028326 
PMC3447755 

rcluded by Requester I . . . . 
,_ __________________ �Basal ganglia act1vIty patterns In

parkinsonism and computational modeling of their downstream effects. Eur J Neurosci 2012 
Jul;36(2):2213-28. PMID: 22805066 PMC3400124 

eluded by Requester 
Spike-timing precision 

�------�----�-��----��----� 

an neurona sync rony are en ance y an In erac I0n e een synaptic inhibition and 
membrane oscillations in the amygdala. PLoS.One 2012;7(4):e35320. PMID: 22563382 
PMC3338510 

eluded by Requester 

eluded by eurobiological changes mediating the effects of chronic fluoxetine on cocaine 
use. Neuropsychopharmacology. 2012 Jul;37(8):1816-24. PMID: 22434223 PMC3376314 Lcluded by Requester I '----�-----�Systems biology in understanding HIV pathogenesis and guiding 
vaccine development. Curr Opin HIV AIDS. 2012 Jan;7(1):1-3. PMC4080717 

rcluded by Requester
� '-----------------------� wo functional reticulocyte 

binding-like (RBL) invasion ligands of zoonotic Plasmodium knowlesi exhibit differential 
adhesion to monkey and human erythrocytes. Malar J. 2012 Jul 6;11(1 ):228. PMID: 
22770469 PMC3464698 
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eluded by Requester 

D-1 blockade
in ec I0n re uces ypenmmune ac Iva I0n an micro- Ia translocation in 

rhesus maca ues. J Clin lnvest 2012 Ma 1·122 5 :1712-6. PMID: 22523065 PMC3336983 
eluded by Requester 

.__________________________ __, 
Structural and functional 

insights into alphavirus polyprotein processing and pathogenesis. Proc Natl Acad Sci USA 
2012 Oct 9;109(41):16534-9. PMID: 23010928 PMC3478664 

eluded by Requester 

eluded by Requester 
uman-specific histone methylation signatures at transcription start 

sI es In pre ran a neurons. PLoS Biology 2012;10(11):e1001427. PMID: 23185133 
PMC3502543 

fxcluded by Requester 

I .... L _________________ __,A hybrid multi-stage protein vaccine induces
protective immunity against murine malaria. Infect lmmun 2012 Apr;80(4):1491-501. PMID: 
22252877 PMC3318412 

icluded by Requester 

I .__ ____________________________ __._Regulatory T 
cells exhibit decreased proliferation but enhanced suppression after pulsing with sirolimus. 
Am J Transplant. 2012 Jun;12(6):1441-57. PMID: 22300641 PMC3471086 

icluded by Requester L ._ _________________ ___,rarkinson's disease therapeutics: new
developments and challenges since the introduction of levodopa. 
Neuropsychopharmacology. 2012 Jan;37(1 ):213-46. Epub 2011 Sep 28. PMC3238085 

eluded by Requester 

eluded by Requester Neuropil distribution in the cerebral cortex differs between humans 
and chimpanzees. J Comp Neurol 2012 Sep 1 ;520(13):2917-29. PMID: 22350926 
PMC3556724 

icluded by Requester 

I �---------�Monkeys benefit from reciprocity without the cognitive burden. Proc 

Natl Acad Sci USA 2012 Sep 18;109(38):15191-6. PMID: 22949668 PMC3458399 
eluded by Requester 

eluded by Requester 
L..,_ _______________ ___,J� ycosy atIon o In uences Immune-tIssue 

targeting during primary infection that leads to immunodeficiency or viral control. J Viral 2012 
Sep;86(17):9323-36. PMID: 22718828 PMC3416168 
eluded by Requester 

RS b oc a e is well tolerate an in uces changes in the tissue distribution o 
+ an CD25+ T cells in healthy, SIV-uninfected rhesus macaques. J Med Primatol.

2012 Feb;41 (1 ):24-42. Epub 2011 Nov 14. PMC3265632icluded by Requester 

I �---------------------�Social learning of a commun-icative 
signal in captive chimpanzees (Pan troglodytes). Biol Lett 2012 Aug 23;8(4):498-501. PMID: 
22438489 PMC3391466 
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icluded by Requester 

I ,...._ _________ ____.Rhesus monkeys (Macaca mulatta) show robust evidence for 
memory awareness across multiple generalization tests. Anim Cogn. 2012 May;15(3):409-19. 
PMID: 22183204 PMC3335934 

Excluded by Requester 

=Xcluded by Requester 
!Alternative immunomodulatory strategies for xenotransplantation:

�------� 

CD40/154 pathway-sparing regimens promote xenograft survival. Am J Transplant 2012 
Jul;12(7):1765-75. PMID: 22458586 PMC3387302 
icluded by Requester 

I .__ ________ _, Dihydrotestosterone differentially modulates the cortisol response of 
the hypothalamic-pituitary-adrenal axis in male and female rhesus macaques, and restores 
circadian secretion of cortisol in females. Brain Res. 2012 Jan 6;1429:43-51. PMID: 
22088823 PMC3249634 

eluded by Requester 

ocIa envIronmen Is assocIa e wI gene regu a ory vana I0n in e 
rhesus macaque immune system. Proc Natl Acad Sci USA 2012 Apr 24;109(17): 6490-5. 
PMID: 22493251 PMC3340061 

eluded by Requester 

eluded by Requester rea men o -In ec e soo y manga eys wI a ype- agonis resu s 
in decreased virus replication without inducing hyper immune activation. Blood. 2012 Jun 
14;119(24):5750-7. PMID: 22550346 PMC3382934 
eluded by Requester 

An open-ended plea or the development o a global database o HIV vaccine responses . 
.._ _ ____,,,....u__.rr Opin HIV AIDS. 2012 Jan;7(1):10-6. PMC3253342 

Excluded by Requester 

,=xc1uded by Requester I Rapid and massive virus specific plasma blast responses 
during acute dengue virus infection in humans. J Virol. 2012 Mar;86(6):2911-8. Epub 2012 
Jan 11. PMC3302324 
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2013 APR Publications 
pcluded by Requester 

I I �DCYAP1R1 
genotype associates with post-traumatic stress symptoms in highly traumatized African
American females. Am J Med Genet B Neuropsychiatr Genet. 2013 Apr;162B(3):262-72. doi: 
10.1002/ajmg.b.32145. Epub 2013 Mar 15. PubMed PMID: 23505260; PubMed Central 
PMCID: PMC3738001 

pcluded by Requester 

I ._
l _____________________ __.ln vivo blockade of the programmed 

cell death-1 pathway using soluble recombinant PD-1-Fc enhances CD4+ and CD8+ T cell 
responses but has limited clinical benefit. J lmmunol. 2013 Dec 15;191 (12):6060-70. 
PMID:24227774 PMC3858463 

eluded by Requester 

eluded by Requester Isease 
progression by infecting HIV-1 subtype in a seroconverter cohort in sub-Saharan Africa. Aids. 
2013;27 17 :2775-86. PubMed PMID: 24113395; PubMed Central PMCID: PMC3815107 

eluded by Requester 

eluded by Requester Amygdala-dependent 
��r-e-=-a-=-r�,s=-r�e-=-g-=-u'T"a�e-=--=r-i=-:-:y�p=-r:r::r�,n=-m�,c=-=e=-a=-n::-:r=-:-um=a-=-n-=-s-=-w�,=-i�1"<'P'<, . .....-=c�, ....-=-::ra=-=n=-=s-rt ed. 2013Jun 

5;5(188):188ra73. doi: 10.1126/scitranslmed.3005656. PMID: 23740899; PMCID: 
PMC3732318 

pcluded by Requester 

I .... l _______________ __,Dissociation of visual localization and visual
detection in rhesus monkeys (Macaca mulatta). Animal Cognition. doi: 10.1007/s10071-013-
0699-7; PMID: 24258204; PMC3988222 

pcluded by Requester I ._L __________________ _..Effects of methamphetamine self-
administration on actigraphy-based sleep parameters in rhesus monkeys. Psychopharmacol 
(Berl). 2013 May;227(1):101-7. PMID: 23263461 PMC3622170 

pcluded by Requester 

I ._
I 

__ 

_,_ _ _,.....,...-
-_,_-.,........,.------,---___,,---------' 

Social stress and the 
polymorphic region of the serotonin reuptake transporter gene modify estradiol induced 
changes on central monoamine concentrations in female rhesus monkeys. J Neuroendocrinol. 
2013 Apr;25(4):321-8 PMID: 23253112 PMC3605214 

eluded by Requester 

,ca I0n, c oning an c arac enza I0n o 
D and A/O infectious molecular clones. Virology. 2013 Feb 5;436(1 ):33-48. PMID: 23123038 
PMC3545109 
eluded by Requester Serial position functions after selective hippo-campal 

.....,.e=-=s ..... 10=-n=-s=-, ..... n -m---=-o-=-n r-e=-y-=s-: ....-El'":'e-=-cr:ts-o':"'l'"'"'T"e'."Ta-=--'ys and interference, Be hav Processes. 2013 Feb ;93: 155-
66. PMID: 23246643 PMC3684055
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Fcluded by Requester . . Live virus exposure 
of vaccine-protected macaques alters the anti-HIV-1 antibody repertoire in the absence of 
viremia. Retrovirology 2013; June 21; 10:63. PMID: 23800339 PMCID: 3695773 

f cluded by Requester I V · t· · anaIon In
vasopressin receptor (Avpr1a) expression within a species creates diversity in behaviors 
related to monogamy. Harm Behav. 2013 Mar;63(3):518-26. Epub 2013 Jan 28. PMID: 
23370363 PMC3602142 

pcluded by Requester 

I .... L-..-----r---....,,......-....,........Dissociation of active working memory and passive recognition in
rhesus monkeys. Cognition. 2013 Mar;126(3):391-6. PMID: 23287420 PMC3558612 

pcluded by Requester 
I .... L ______ �--� Recognition errors suggest fast familiarity and slow recollection in 

rhesus monkeys. Learn Mem. 2013 Jul 17;20(8):431-7. PubMed PMID: 23864646; 
PMC3718198. 

eluded by Requester 

eluded by Requester Dendritic morphology of pyramidal neurons in the chimpanzee neocortex: 
regional specializations and comparison to humans. Cereb Cortex. 2013 Oct;23(10):2429-36. 
PMID: 22875862 PMC3767963 

eluded by Requester 

eluded by Requester Synaptogenesis and development of pyramidal neuron 
'--=e=n::r:r=1 =1cc--:m=o=rp:-c-:o=o=g=y-:-:--:::1n:-rc-=e--=c=1m==-:!panzee neocortex resembles human. Proc Natl Acad Sci U 

S A. 2013 Jun 18;110 Suppl 2:10395-401. PMID:23754422; PMC3690614 
pcluded by Requester 

I ._I ______________________ _  � Different early rearing 
experiences have long-term effects on cortical organization in captive chimpanzees (Pan 
troglodytes). Dev Sci. 2013 Nov 11 ;PubMed PMID: 24206013. PMCID: PMC3959747 

!
eluded by Requester 

I '--�-�---���-�---�����-�etabotropic glutamate receptor 4 in
me oasal ganglla or parRlnsonlan monReys. Ultrastractural localization and 
electrophysiological effects of activation in the striatopallidal complex. Neuropharmacology. 
2013 Mar;66:242-52. PMID: 22634360 PMC3490034 

L
cluded by Requester 

I . . Transcriptional 
----,,,.,..,....---::------,---....,.......-,�,,,....,......,......,...---,----,--......,....-,----,----,----� profiling of experimental CD8(+) lymphocyte depletion in rhesus macaques infected with 

simian immunodeficiency virus SIVmac239. J Virol 2013 87:433-43. PMID: 23097439 
PMC3536408 
eluded by Requester 

eluded by Requester eron 
pro uctIon an unction In sooty manga , :e . doi: 
10.1371/journal.ppat.1003597. PMID: 24009514; PMCID: PMC3757038 

1::xcluded by Requester 

excluded by Requester Live attenuated Rev-independent 
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NersIv enhances acquisition of heterologous SIVsmE660 in acutely vaccinated rhesus 
macaques. PLoS ONE 8(9) 2013: e75556. doi: 10.1371. PMID: 24098702; PMC3787041 
eluded by Requester 

eluded by Requester .__ ____________ __.Immunological and virological analyses of rhesus 
macaques immunized with chimpanzee adenoviruses expressing SIVgag/tat and challenged 
intra-rectally with repeated low-dose of SIVmac. J Viral 2013 Jun 26 PMID: 238048645; 
PMCID: PMC3754116 

eluded by Requester 
eluded by Requester 

ypothalamic proteoglycan 
syndecan-3 is a novel cocaine addiction resilience factor. Nat Commun. 2013 Jun 5;4:1955. 
PMID: 23736082; PMCID: PMC3709481 

eluded by Requester 

eluded by Requester rain aging In umans, c Impanzees an rag o y es an 
r esus macaques acaca mulatta): MRI studies of macro- and microstructural changes. 
Neurobiol Aging. 2013 34(10):2248-60. PMID: 23623601; PMCID: PMC3777544 

icluded by Requester 

I ._ __________ ___. Host-pathogen interaction in HIV infection. Curr Opin lmmunol.
2013;25:463-9. PMID 23890585; PMC2253775842 

icluded by Requester 

I ._ ____________________ __.Can non-human primates serve as
models for investigating dengue disease pathogenesis? Front Microbial. 2013 Oct 11 ;4:305. 
eCollection 2013. Review. PMID:24130557; PMC3795305 

pcluded by Requester 
I I A Mason-._ ______________________________ __. 

Pfizer Monkey Virus Gag-GFP Fusion Vector Allows Visualization of Capsid Transport in Live 
Cells and Demonstrates a Role for Microtubules. PLoS One. 2013;8(12):e83863.PMID: 
24386297; PMC3873405 

icluded by Requester 
I .__ _______ ___. Bonobos respond to distress in others: Consolation across the age 

spectrum. PLoS One. 2013;8(1 ):e55206. PMID: 23383110 PMC3559394 
eluded by Requester 

Development of socio-emotional competence in bonobos. Proc Natl 
...,,_----,-.,.....--r"T'T"7........,........,...,..'73 Nov 5;110(45):18121-6. PMID: 24127600; PMC3831480 

icluded by Requester 

I ---,-----,.,....--,--,-..---..,.,....---,-----,--,-----,--..,.,....-,-----

Longitudinal image 
reg is tr at ion with temporally-dependent image similarity measure. IEEE Trans Med Imaging. 
2013 Oct;32(10):1939-51. PMID: 23846465; PMC3947578 

icluded by Requester 

I ._ ______________________ __. Cerebral Amyloid Angiopathy 
in an aged Sooty Mangabey (Cercocebus atys). Comp Med 63:515-520, 2013. PMID: 
24326228; PMC3866990 

icluded by Requester 

I .________________________________ _. 
Striatal-

enriched protein tyrosine phosphatase - STEPs toward understanding chronic stress-induced 
activation of CRF neurons in the rat BNST. Biol Psychiatry. 2013 Dec 1;74(11 ):817-26. PMID: 
24012328; PMC3757458 
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!
eluded by Requester 

I ....,=,----,-----,-___,,.,..=------,---=-=-==--___,,.__,_-,---__.c entra I CR F neurons a re not created eq ua I:
Phenotypic differences in CRF-containing neurons of the rat paraventricular hypothalamus 
and the bed nucleus of the stria terminalis. Front Neurosci. 2013 Aug 30;7:156. PMID: 
24009552; PMC3757458 

pcluded by Requester I
�l _______ �Role of bed nucleus of the stria terminalis and amygdala AMPA 

receptors in the development and expression of context conditioning and sensitization of 
startle by prior shock. Brain Struct Funct. 2013 Aug 11 ;PubMed PMID: 23934654; 
PMC3921263

I
''"'"' by Req"5"' 

j 
Developmentally divergent effects of Rho-kinase 

1111110111011 011 coca, 11e- ar ,a BDISF-1110□ cea o h avioral plasticity. Behav Brain Res. 2013 Jan 
14;243C:171-175. PMID: 23327740 PMC3619219 

rcluded by RequeSter f ACAP and the PAC1 receptor in post-traumatic stress disorder.
Neuropsychopharm. 013 Jan;38(1 ): 245-6. doi: 10.1038/npp.2012.147. PMID: 23147486 
PMC3521970 
eluded by Requester 

Elevated rate of fixation of endogenous retroviral elements 
..........,1n"""TTa-=-p-:-r:-o=r ,......1n-=-1

.....,..,........-c.,......a::-n:-:r-........ TrT1.....,........,..genomic sequences: impact on transcriptional regulation. 
PLoS One. 2013;8(3):e58532. PMID: 23516500; PMCID: PMC3597737 

!eluded by Requester I ._---��--�---' The relative contribution of proximal 5' flanking sequence and 
m 1crosatelhte variation on brain vasopressin 1a receptor (Avpr1a) gene expression and 
behavior. PLoS Genet. 2013 Aug;9(8):e1003729. PMID: 24009523; PMC3757045 

rcluded by Requester

Hepatic stellate cells preferentially induce Foxp3+ regulatory T cells by production of retinoic 
acid. J lmmunol 2013 Jan 28 [Epub ahead of print]. PMID: 23359509 PMC3575565 
eluded by Requester 

eluded by 
equester 

-----� A randomized, double-blind, controlled trial of the 17D yellow fever virus vaccine given 
in combination with immune globulin or placebo: comparative viremia and immunogenicity. 
Am J Tro Med H . 2013 Jan;88 1 :172-7. PMID: 23208880; PMC3541731 

eluded by Requester 

Postnatal maturation of GABAergic 
-------------------� 

transmission in the rat basolateral amygdala. J Neurophysiol. 2013 Aug;110(4):926-41. 
PMID: 23719209; PMC3742982 

Excluded by Requester 

Excluded by RequeSter !Cloning and analysis of sooty mangabey alternative
coreceptors mat support s 1m 1an immunodeficiency virus SIVsmm entry independently of 
CCR5. J Virol. 2012 Jan;86(2):898-908. PMID: 22090107; PMC3255830 

eluded by Requester 

eluded by Requester e re at1on o eve opmenta c anges 1n rain serotonin transporter 
(5HTT) and 5HT1A receptor binding to emotional behavior in female rhesus monkeys: effects 
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of social status and 5HTT genotype. Neuroscience 2013 228:83-100. PMID: 23079633 
PMC3607538 

eluded by Requester 
FKBP5 Genotype �a- n--.--.------,,----r-r-nt,....e-g�n,.,...ty- o---,,-,t,r--...,.....----,---.-____,,,........-r-----,�------.-�a-rm-a -co---r-ogy. 2013 Nov 20.

PMID: 24253961; PMC3957115 

eluded by Requester 

eluded by Requester Chronic interferon-a decreases dopamine 2 receptor 
.......... �......-------.--.-............,.---.-�-�---.----' In mg an s na a opamme re ease in association with anhedonia-like behavior in 

nonhuman primates. Neuropsychopharmacology 2013; 38: 2179-87. PMID: 23657438; 
PMC3773667 

eluded by Requester 

eluded by Requester CD4+ T cells support production of simian immunodeficiency 
virus nv anti o Ies t at en orce CD4-dependent entry and shape tropism in vivo. J Virol. 
2013 Sep;87(17):9719-32. doi: 10.1128/JVl.01254-13.PMID: 23824793; PMC3754144 

1--------' Decreased plasticity of coreceptor use by CD4-ndependent SIV Envs that 
'--------''erge in vivo. Retrovirology 2013 Nov 12;10(1):133. doi: 10.1186/1742-4690-10-133. 

PMID: 24219995; PMC3833851 
eluded by Requester 

eluded by Requester lmmunotherapy of chronic hepatitis C 
"--=v...,.,.1=ru=s:-:1=n=e=c=1=o=n....,.,w=1rc:-a=n=1 =o::-::r:-:1e=s=-a=-g=a=1=n=sc-:p=r=o=g=ra=m=m=e:-::r-:c=e=-'death-1 (PD-1 ). Proc Natl Acad Sci U 

S A. 2013;110:15001-6. PMID 23980172; PMC3773803 icluded by Requester I �--------�Asymmetries of the parietal operculum in chimpanzees (Pan 
troglodytes) in relation to handedness for tool-use. Cereb Cortex 2013 Feb;23(2):411-22. 
PMID: 22368087 PMC3539455 

eluded by Requester 
Neonatal hippocampal damage impairs specific 

��oo�-p�a_c _e _a_s -so- c�,-a�,o-n-s�,-n -a�u-m_ a_ c_a_q_u_e _s, ........ ehav Neurosci. 2013 Feb; 127( 1 ):9-22. PMID: 
23398438 PMC3736558 icluded by Requester

I ,__ _________________ __, Increased asymmetry, evolvability and 
plasticity in human brain evolution. Proc Biol Sci. 2013 Jun 22;280(1761 ):20130575. PMID: 
23615289; PMC3652445 

icluded by Requester 

I ,__ ________________ __.GABAergic inputs from direct and indirect 
striatal projection neurons onto cholinergic interneurons in the primate putamen. J Comp 
Neurol. 2013 Aug 1 ;521 (11 ):2502-22. PMID: 23296794 PMC3983787 

pcluded by Requester I �L---�----------�--�Cytoskeletal determinants of stimulus-response
habits. J Neurosci. 2013 Jul 17;33(29):11811-6. PMID: 23864670. PMC3713723 
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eluded by Requester 
The 

or I o ron a co ex regu a es ou come- ase ecIsIon-ma ing via e a era s riatum. Eur J 
Neurosci. 2013 Aug;38(3):2382-8. PMID: 23651226. PMC3864662 
eluded by Requester 

orticosteroid-induced neural remodeling predicts 
behaviora vu nerabi ity an resi ience. J Neurosci. 2013 Feb 13;33(7):3107-12. PMID: 
23407965 PMC3711631 

r
cluded by RequeSter !Play Caging Benefits the Behavior and
Activity of Singly-Housed Rhesus Macaques (Macaca mulatta) in the Laboratory. J Am Assoc 
Lab Anim Sci. 2013 Sep;52(5):534-40. PMID: 24041207; PMC3784657 

icluded by Requester

I Process versus
------------------,-,,---------� 

product in social learning: Comparative diffusion tensor imaging of neural systems for action 
execution-observation matching in macaques, chimpanzees, and humans. Cereb Cortex. 
2013 May;23(5):1014-24. PMID: 22539611; PMC3615349 

eluded by Requester 

Differences in neural activation for object directed grasping in chimpanzees and 
.._-,"""""'...........,..,.... J Neurosci. 2013 Aug 28;33(35):14117-34. PMID: 23986247; PMC3756757 

icluded by Requester 

I ,...._ ________ _.Working memory for temporal order is impaired after selective
neonatal hippocampal lesions in adult rhesus macaques. Behav Brain Res. 2013 Feb 
15;239:55-62. PMID: 23137699 PMC3804023 

eluded by Requester 

eluded by Requester ,__ _____________________________ _. 
Loss of immune escape mutations during persistent HCV infection in pregnancy 

'----,-----' en ances replication of vertically transmitted viruses. Nat Med. 2013; 19: 1529-33. PMID 
24162814; PMC3823809 

eluded by Requester 
Re-evaluation of PD-1 expression 

'--.-y--c-e......--s _a_s _ a _m_a_r,....e_ r.....,.....o-r -,m-m_u _n _e _ e_x-.----...----r�-.......... --,, infection. PLoS One. 
2013;8(3):e60186. PMID: 23555918; PMC 3610666 

eluded by 
equester Independence of data points in the measurement of hand preferences in 
prima es: s a istical problem or urban myth? Am J Phys Anthropol. 2013 May;151(1):151-7. 
PMID: 23460350 PMC3631286 
eluded by Requester 

Regional and hemispheric variation in cortical thickness in 
.._c.....,,�m_p _a-nz_ e_e_s.....,.....-an---,-tr-og--.--,odytes). J Neurosci. 2013 Mar 20;33(12):5241-8. PMID: 23516289 

PMC3643894 

r_
c

_
lud

_
e

_
d 

_
by

_
R

_
eq

_
u

_
es

_
te

_
r 

_________ �I A polymorphic indel containing the RS3
microsatellite in the 5' flanking region of the vasopressin V1 a receptor gene is associated with 
chimpanzee (Pan troglodytes) personality. Genes Brain Behav. 11 (5):552-558. PMID: 
22520444 PMC3389165 

eluded by Requester 
Within- and between-task 
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chimpanzees (Pan troglodytes). J Comp Psychol. 2013 Jan 28. PMID: 23356440; 
PMC3842357 

eluded by Requester 
Are chimpanzees really so poor at 

'-u-n�e-rs�a-n�1 -n_g_ 1 _m_p_e-ra�1v_e_p_o_ 1_n_1n-g�.�-o-m_e_n_e_w�.---1a a and an alternative view of canine and 
,-CI-L.I.C:i....,,;;.........,.cll....l...U..U..,..IJ.IJ.I.I.LI.....JL-...L...l. ............ ......,,e. 2013;8(11 ):e79338. PMID: 24278128; PMC3835830 

Initiation of joint attention is associated with morphometric 
�va- r�,a�,o-n-,-n.......- -e -a -n"T"e- r�,o- r -c �m- g_u...,..ate cortex of chimpanzees (Pan troglodytes). Am J Primatol. 

2013 May;75(5):441-9. PMID: 23300067 PMC3609881 
eluded by Requester 

e�1ii:t��
Y Brain white matter microstructure alterations in adolescent rhesus monkeys exposed to 

ear y life stress: associations with high cortisol during infancy. Biology of Mood & Anxiety 
Disorders. 2013 Dec 2;3(1):21. PMID: 24289263; PMC3880213 

eluded by Requester 
Effects of stress on AMPA receptor distribution and 

�..--__,,..,.--,--.,.....---.----r--,---.----,...........----,,.,......... unction in the basolateral amyg ala. Brain Struct Funct. 2013 May 5. [Epub ahead of print]. 
PMID: 23644586; PMC3884034 
eluded by Requester 

eluded by Requester Identification of 
novel markers for mouse CD4(+) T follicular helper cells. Eur J lmmunol. 2013;43:3219-32. 
PMID 24030473; PMC3947211 

Thy1-expressing neurons in the basolateral amygdala may mediate ear 
'-'-...--r-,,,...,.,-r--...,..Neurosci. 2013 Jun 19;33(25):10396-404. PMID: 23785152; PMC3685835 

eluded by Requester 

e�1ii:t��
Y Reduced neural activation during an inhibition task is associated with impaired 

ear In 1 1 I0n in a traumatized civilian sample. Cortex. 2013 Jul-Aug;49(7):1884-91. PMID: 
23020899 PMC3540153 

pciuded by Requester 

I I.__�..,,...,.=..,,..,...----,----,--_,._,_-___,.. __ ..,., Plasmodi um vivax merozoite surface protei n-3
(PvMSP3): expression of an 11 member multigene family in blood-stage parasites. PLoS 
One. 2013 May 23;8(5):e63888. PMID: 23717506; PMC3662707 

eluded by Requester 
he inhibition of cocaine-induced locomotor activity by CART 

� .......... ......,...,.,.,.......,-s--.--o -st.,...a--...-te_ r_ r _e _p _e -at.,...e-r-'cocaine administration. Neurosci Lett. 2013 Aug 29;550:179-83. 
PMID: 23819981; PMC3901563 

eluded by Requester 
Self-propagation of pathogenic protein aggregates in 

�....,n=e,.,..u=ro=e=g=e=ne=r=a=1v-=e:--.:r:-1s�eases. Nature. 2013 Sep 5;501 (7465):45-51. PMID: 24005412; 
PMC3963807 
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eluded by Requester 
(2013). Cutting Edge: CD1a Tetramers and 

.........,..,....,,...ex=ra=m=-=-e=rs,..--r:,...,,.e=n=
1
.,....,.., .... u,..,,m=a=n�1p=o=p:-:e'""'p=1 ...,,.e-r-- pecific T Cells Ex Vivo. J lmmunol. 2013 

Nov 1;191(9):4499-503. PMID: 24089190; PMC3845436

!eluded by Requester 
I '-----,,--,-----.---.-----.--.----.---,------.--__,.,.,------. ..... A novel AX +/BX- paradigm to

assess fear learning and safety-signal processing with repeated-measure designs. J 
Neurosci Methods. 2013 Apr 15;214(2):177-83. PMID: 23376500; PMC3644366 

eluded by Requester 

:�
1

ii:t��Y e ationships between - 7 + subsets, regs and p s that distinguish among 
infected elite controllers, low, medium and high viral load rhesus macaques. PLoS One. 
2013;8(4):e61264. PMID: 23620737; PMC3631185. 

e�
1

ii:t��Y Longitudinal transcriptomic dysregulation in the peripheral blood of transgenic 
un Ing on's disease monkeys. BMC Neurosci. 2013 Aug 17;14{1 ):88. PMID: 23957861; 

PMC3751855 
pcluded by Requester 

I I The development of the hypothalamic-
.___ p-1t�u�1t-a-ry_a_d�re_n_a�I-a-x�1s-1�n - r�h-e-su_s_m _o_n�k-e-ys- :�E-ff_e_c..,.t_s _o�f _a ..... ge, sex, and early experience. Dev 

Psychobiol. 2013 Jan;56(1 ):86-95. PMID: 23192465 PMC4005596 
eluded by Requester 

Correlates of relative 
'---------------------�-------' resistance against low-dose rectal simian immunodeficiency virus challenges in peripheral 

blood mononuclear cells of vaccinated rhesus macaques. J Leukoc Biol. 2013 Mar;93(3):437-
48. PMID: 23271702 PMC3579023

reluded by Requester �pleen-dependent 
regulation of antigenic variation in malaria parasites: Plasmodium knowlesi SICAvar 
expression profiles in splenic and asplenic hosts. PLoS One. 2013;8(1 0):e78014. 
PMID: 24205067; PMC3799730 

xeluded by Requester 

eluded by Requester eCP2 regulates the synaptic 
expression of a dysbindin-BLOC-1 network component in mouse brain and human induced 
pluripotent stem cell-derived neurons. PloS One. 2013;8: e65069. PMID 23750231; 
PMC3672180 

L
eluded by Requester 

CD4+ and CD8+ T-cell responses to latent antigen EBNA-1 and lytic antigen BZLF-1 during 
persistent lymphocryptovirus infection of rhesus macaques. J Virol. 2013 Aug;87(15):8351-
62. PMID:23698300; PMC3719796

L
eluded by Requester 

lvif 
proteins from diverse primate lentiviral lineages use the same binding site in APOBEC3G. J 
Virol. 2013;87:11861-71. PMID 23986590; PMC3807359 
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i
cluded by Requester 

I ._ _______________________ ___,Mapping putative hubs in 
human, chimpanzee and rhesus macaque connectomes via diffusion tractography. 
Neuroimage. 2013 80:462-74. PMID: 23603286; PMC3720835 

i
cluded by Requester 

I '-------.---.---.---.-------....----..-....... systems biological approaches to
measure and understand vaccine immunity in humans. Semin lmmunol. 2013 Oct 
31 ;25(3):209-18. PMID:23796714; PMC3797847 
eluded by Requester 

re icting network activity ram high throughput metabo omics. o omput iol. 
2013;9(7):e1003123. doi: 10.1371/journal.pcbi.1003123. Epub 2013 Jul 4. PubMed PMID: 
23861661· PMC3701697 
eluded by Requester 

eluded by Requester Belatacept and Sirolimus Prolong Nonhuman 
'-.......---....--........ -......... ...---.......... .......--.......... .........,......----.----.-........ quirement for Memory T Cell Depletion. Amer J 

Transplant. 2013 Feb;13(2):320-8. PMID: 23311611 PMC3558532 

!eluded by Requester 

I .___ __ ���--��----�_.In vivo electrophysiology of nigral and thalamic
neurons in alpha-synuclein over-expressing mice highlights differences from toxin-based 
models of parkinsonism. J Neurophysiol 2013 Dec; 110(12):2792-805. PMID:24068758; 
PMC3882812 

µeluded by Requester
I L .... ______________________ �. Platelets support a 

protective immune response to LCMV by preventing splenic necrosis. Blood. 2013 Feb 
7;121(6):940-50. PMID: 22566603; PMC3567341 
eluded by Requester 

eluded by Requester 
�-------------------------� 

CD 1 c tetramers detect 
ex vivo T cell responses to processed phosphomycoketide antigens. J Exp Med. 2013 Apr 
8;210(4):729-41. PMID: 23530121; PMC3620358 

eluded by Requester 

. o 1ca orrespon ence via u ca urve- ons ra1ne p enca eg1s ra 10n w1 
Application to Macaque Studies. Proc Soc Photo Opt lnstrum Eng. 2013 Mar 13;8669. doi: 
10.1117/12.2006459. PMID: 24357916; PMC3865241 
icluded by Requester 

I .... ______________ �Exploring epigenetic regulation of fear memory and 
biomarkers associated with post-traumatic stress disorder. Front Psychiatry. 2013 Jul 1 ;4:62. 
doi: 10.3389/fpsyt.2013.00062. PMID: 23847551; PMC3697031 

pcluded by Requester
I ._L ______________ _.Dopamine 13-hydroxylase inhibitors enhance the 

discriminative stimulus effects of cocaine in rats. J Pharmacol Exp Ther. 2013 
Dec;347(3):564-73. PMID: 24068832; PMC3836309 

eluded by Requester 

eluded by Requester The new small-molecule mixed-lineage kinase 
........,'T"":":::-c::-:i=:-=-T"TT'Tll"'ll'T....-n-�-:-:,s�ne=-:u-:-:r::-:::o:-:p-=-:ro=e�ct':-:

1v-:::e�a=-:n=-::r-:::anti-inflammatory in models of human 
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immunodeficiency virus-associated neurocognitive disorders. J Neurosci. 2013 Jun 
12;33(24):9998-10010. PMID: 23761895; PMC3682381 
eluded by Requester 

eluded by Requester cute SIV infection in sooty mangabey monkeys is 
'-------------------' 

characterized by rapid virus clearance from lymph nodes and absence of productive infection 
in germinal centers. PloS one. 2013; 8 (3) e57785 PMID: 23472105; PMC3589484 
eluded by Requester 

T lymphocytes 
........,a,...,.,n:-:r,c-ra:-:s:-:c:-uTa:-r:.-:-n.,.,.a:-:m=-:-m:-:a:'T""':

10
-:n.....,.....,.....,,.,=.,..,..,c-r:...,....,,..,,....,...:-:-.....-:--:-:--:-:r.,.....,,..,"'TT""C::-::-'.:r:,...,..,......,....,....,,,---,...,.10.,..... Psychiatry

71 (9):774-82. PMID: 22361077 PMC3354001 
eluded by Requester 

More than meets the eye-Myelinated axons crowd the 
'"'"'=su=c-a=a m=-:-:1c,.....,n=u-,-::c=eC"':'"u=s -. .......-=-:-:--i......-=1s-=-o=r =e-=-='rs 2013 Nov;28: 1811-1815. PM ID 23852565; 

PMC3825839 
eluded by Requester 

Dopaminergic dysregulation in prefrontal cortex of rhesus 
�m-o=n-e�y-s�o�ow- 1n �g-c�o�c �a-1n�e -se�- �a ...... ministration. Front Psychiatry. 2013 Aug 21 ;4:88. PMID: 
23970867; PMC3748374 

eluded by Requester 
eluded by Requester 

.__ ________________ �CRH receptor antagonism reverses the effect 
of social subordination upon central GABAA receptor binding in estradiol-treated 
ovariectomized female rhesus monkeys. Neuroscience. 2013 Oct 10;250:300-8. PMID: 
23856065; PMC3821982 

L
cluded by Requester 

Plasmodium coatneyi in rhesus macaques replicates the multi-systemic dysfunction of severe 
malaria in humans. Infect lmmun. 2013 Jun;81(6):1889-904. PMID: 23509137; PMC3676004 
eluded by Requester 

eluded by Requester ersona I y s rue ure in rown capuc in mon eys apaJus 
ape a : comparisons wI c Impanzees (Pan troglodytes), orangutans (Pongo spp.), and 
rhesus macaques (Macaca mulatta). J Comp Psycho!. 2013 Aug;127(3):282-98. PMID: 
23668695; PMC3744614 

icluded by Requester 

I ��---�-���--�-----� Selective serotonin 2A receptor antagonism
attenuates the effects of amphetamine on arousal and dopamine overflow in nonhuman 
primates. J Sleep Res. 2013 Oct;22(5):581-8. PMID: 23879373; PMC3808463 

L
cluded by Requester 

Serotonin 2A receptors differentially contribute to the abuse-related effects of cocaine and 
cocaine-induced nigrostriatal and mesolimbic dopamine overflow in nonhuman primates. J 
Neuroscience 2013 33(33): 13367-74. PMID: 23946394, PMCID: PMC2915932 

r
'l"ded by Req"est� 

2013. Viral Escape From Neutralizing Antibodies in Early HIV-1 Infection Drives An Increase 
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in Autologous Neutralization Breadth. PLoS Pathog. 2013 Feb;9(2):e1003173. PMID: 
23468623; PMC3585129 
eluded by Requester 

Validation of a field technique 
�-�--�-�-�-�--���-��--�--an c aractenzatIon o eca g ucocortIcoI meta o Ite ana ysIs in wild chimpanzees (Pan 

troglodytes). Am J Primatol. 2013 Jan;75(1):57-64. PMID: 22968979; PMC3619224 

O-mannosylation of the Mycobacterium tuberculosis adhesin Apa is crucial for T cell
antigenicity during infection but is expendable for protection. PLoS Pathog. 2013;9:e1003705.
PMID 24130497; PMC1673795050

Clinical use of colistin induces crossresistance to host antimicrobials in Acinetobacter 
..__�_.. aumannii. MBio. 2013 May 21 ;4(3):e00021-13. PMID: 23695834; PMC3663567 

L
cluded by Requester 

I �-------------------------_.. 
Chronic but not 

acute virus infection induces sustained expansion of myeloid suppressor cell numbers that 
inhibit viral-specific T cell immunity. Immunity. 2013 Feb 21 ;38(2):309-21. PMID: 23438822; 
PMC3869405 

eluded by Requester 

eluded by Requester 
Rapid evolution of binding 

'--=s=pe=c=1
=

1c=1
=

1e=s�a=n�e=x=p=re�s=s=
1o�n�pa=e=r=n=s�o�m�1

=
1
=o�r�y���-"=='re ated Siglecs in primates. FASEB J. 

2013 Dec 12; PMID: 24308974; PMC3929681 
icluded by Requester 

I �-----------�HIV-associated chronic immune activation. lmmunol Rev.
2013;254:78-101. PMID 23772616; PMC!D2023729961

eluded by Requester 

eluded by Requester Maintenance of 
In es Ina ce s an re uce micro Ia rans oca I0n In -In ec ed rhesus macaques
treated with interleukin (IL)-21. PLoS Pathog. 2013;9:e1003471. PMID 23853592; 
PMC3701718 

pcluded by Requester 
I 

L..L _______ __.Variable NK cell receptors and their MHC class I ligands in immunity, 
reproduction and human evolution. Nature Rev. lmmunol 2013 Jan 21 ;13(2):133-44. PMID: 
23334245 PMC3956658 

rcluded by Requester 
I .__ _____________ __.Intranasal oxytocin attenuates rhesus monkeys'

attentional bias to negative facial expressions. Psychoneuroendocrinology, 2013 Sep;38, 
1748-1756. PMID: 23490074; PMC3743934 

icluded by Requester 

I .__ ________ ___.Implications of memory modulation for post-traumatic stress and 
fear disorders. Nat Neurosci. 2013 Jan 28;16(2):146-53. PMID: 23354388 PMC3752300 
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xcluded by Requester 

eluded by Requester an VlrUS pa IC e VaCClna IOn pro ec S agains acqUISI IOn 
and confers control of viremia upon heterologous simian immunodeficiency virus challenge. 
Proc Natl Acad Sci U S  A. 2013;110:2975-80. PMID 23359688; PMC1703581900 

eluded by Requester 
Estimating the contribution of the gut to 

'--.-----,---,,-,------.-.---..--,,.,..,......,............,,..-....,......-.....,........,....-----,----r----' 
p asma viral oa in ectIon. etroviro ogy. 2013;10:105. PMID 24119218; 
PMC3854614 

pcluded by Requester 
I ._! _________________ _.Performance asymmetries in tool use are 

associated with corpus callosum integrity in chimpanzees (Pan troglodytes): A diffusion 
tensor imaging study. Behav Neurosci. 2013 Feb;127(1):106-13. PMID: 23398443 
PMC3939601 

µeluded by Requester 
I .... L ______________ _. Corpus callosal microstructure influences 

intermanual transfer in chimpanzees. Front Syst Neurosci. 2013 Dec 31 ;7:125. PMID: 
24427118; PMC3875866 
eluded by Requester 

(2012) Effect of sperm entry on blastocyst development 
........,,a=e-::-r .,.,,1n=-v"""1=r=o.........,..e=11=za=10:--cn:--::-an::-:r.,.,,1n:-=-::-'racytoplasmic sperm injection - mouse model. J Assist Reprod 

Genet. 2013 Jan;30(1 ):81-9. PMID: 23224695 PMC3553354 icluded by Requester 
I 

,__ ___________________ --=-_ _.Modeling Parkinson's disease in 
monkeys for translational studies, a critical analysis. Exp Neural. 2013 Sep 23;PubMed 
PMID: 24070854; PMC3962841 

rcluded by Requester 
[ ,_ ____________________ ____. Childhood Abuse and the

Experience of Pain in Adulthood: The Mediating Effects of PTSD and Emotion Dysregulation 
on Pain Levels and Pain-Related Functional Impairment. Psychosomatics. 2013 Oct 23. pii: r□□33-3 l82£ l 3 l□□2□ 3-X e�d ID· 2ol36□52Z · e Ill C399Z632
eluded by Requester 

the IAVI African HIV Research Network. HLA-8*57 versus HLA-8*81 in HIV-1 infection: Slow 
and steady wins the race? J Viral. 2013 Apr;87(7):4043-51. doi: 10.1128/JVl.03302-12. Epub 
2013 Jan 30. PMID: 23365442 PMC3624227 

pcluded by Requester 
I ._L ____________ �How fairly do chimpanzees play the ultimatum game?

Commun lntegrBiol. 2013 May 1;6(3):e23819. PMID: 23713135; PMC3656016 

�eluded by Requester
I .... L ____________________ __.Chimpanzees play the ultimatum

game. Proc Natl Acad of Sci USA, 2013 Feb 5;110(6):2070-5. PMID: 23319633 
PMC3568338 

xcluded by Requester 

uni Ie exp ana I0n or apes an 
13;110(33):E3050. PMID: 24137630; PMC3746903 

Progress Report Publications List Page 105 
Obtained by Rise for Animals.

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



Contact PD/Pl: C aughman, Stewa rt Wri ght 

r
xcluded by Requester 

I ,.... ___________________ _.Reply to Jensen et al.: Equitable offers
are not rationally maximizing. Proc Natl Acad Sci US A. 2013 May 14;110(20):E1838. PMID: 
23814870; PMC3657811 

icluded by Requester 

I ,.... _____________________ __.Immunity to viruses: learning from
successful human vaccines. lmmunol Rev. 2013 Sep;255(1 ):243-55. PMID: 23947360; 
PMC3748616 

pcluded by Requester

I ..... I _______________________ � Pathogenic cellular
phenotypes are germline transmissible in a transgenic primate model of Huntington's 
disease. Stem Cells Dev. 2013 Apr 15;22(8):1198-205. PMID: 23190281; PMC3613972 

Ex
cluded by Requester I ..... L ____ �---�The innate immune playbook for restricting West Nile virus infection.
Viruses. 2013 Oct 30;5{11 ):2643-58. doi: 10.3390/v5112643. Review. PMID: 24178712; 
PMC3856407 

icluded by Requester 

I '--,-----,---,--..,.......,,,-----,----__,,.--=--__,,.--__.Neonata I amygdala lesions alter basal cortisol
levels in infant rhesus monkeys. Psychoneuroendocrinology 2013 Jun;38(6):818-29. PMID: 
23159012; PMC3582756 

F
cluded by Requester 

lsex-
dependent role of the amygdala in the development of emotional and neuroendocrine 
reactivity to threatening stimuli in infant and juvenile rhesus monkeys. Harm Behav 2013 
Apr;63(4):646-58. PMID: 23380162; PMC3646621. 

pcluded by Requester 

I ..... I __ -,-,---.----.------..---.-------,------,---,---' Pervasive alterations of
emotional and neuroendocrine responses to an acute stressor after neonatal amygdala 
lesions in rhesus monkeys. Psychoneuroendocrinology. 2013 Jul;38(7):1021-35. PMID: 
23148887 PMC359397 4 

pcluded by Requester 

I I CD8 T Cell Memory
'------------------------------' 

Recall ls Enhanced by Novel Direct Interactions with CD4 T Cells Enabled by MHC Class II 
Transferred from APCs. PLoS ONE. 2013;8(2):e56999. PMID: 23441229; PMC3575485 

icluded by Requester 
I _ • , 0 Vocal learning of a communicative 

signal in captive chimpanzees (Pan troglodytes). Brain Lang. 2013 Dec;127(3):520-5. 

�
eluded by Requester 

I ..... L _ __,,.,.----,----,----,-...,....,....----,-----.,.....----,--.,..........,.--....,....,.A CRIS PR/CAS system
mediates bacterial innate immune evasion and virulence. Nature. 2013 May 
9;497(7448):254-7. PMID: 23584588; PMC3651764 

icluded by Requester 

I .__ ________ ___.Alternative roles for CRISPR/Cas systems in bacterial
pathogenesis. PLoS Pathog. 2013;9(10):e1003621. PMID: 24146613; PMC3798603 

..... r_
c

�

lud
_
e
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d

-
by

_
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�
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-
qu

-
es
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te

_
r
--,--�-,,...........1 Degeneration of a CRISPR/Cas system and its regulatory target 

during the evolution of a pathogen. RNA Biol. 2013 Sep 20;10(10). PMID: 24100224; 
PMC3866243 
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�
eluded by Requester 

I ..... L _______________ __.Parkinsonism-Related Features of Neuronal 
Discharge in Primates. J Neurophysiol. 2013 Aug;110(3):720-31. PMID: 23678015; 
PMC3742985 

Lcluded by Requester b · · o-b 1nd 1ng by
YY1 identifies the transcriptionally active, highly conserved set of CTCF-bound regions in 
primate genomes. Genome Biol. 2013 Dec 31;14(12):R148. PMID: 24380390; PMC4056453 

pcluded by Requester
I ..... L ____________________ �A Mechanistic Understanding of 

Allosteric Immune Escape Pathways in the HIV-1 Envelope Glycoprotein. PLoS Comput Biol. 
2013;9(5):e1003046. PMID: 23696718; PMC3656115 
eluded by Requester 

"n"""t"r Diffusion Tensor Imaging-Based Characterization of Brain Neurodevelopment in 
==;..;~nm=a-es_.. Cereb Cortex. 2013 Jan;23(1):36-48. PMID: 22275483 PMC3513950 

eluded by Requester 

eluded by Requester Therapeutic vaccination against the rhesus lymphocryptovirus EBNA-1 
........... ----r------.-........ ,.........,/ omo ogue, r A-1, elicits T cell responses to novel epitopes in rhesus macaques. J Virol.

2013 Dec;87(24):13904-10. PMID:24089556; PMC3838282 
pcluded by Requester 

I I Effects of 
.._ _________________________ __, 

continuously enhanced corticotropin releasing factor expression within the bed nucleus of the 
stria terminalis on conditioned and unconditioned anxiety. Mol Psychiatry. 2013 
Mar;18(3):308-19. PMID: 22290119; PMC3578178 

!
eluded by Requester 

b ._ __________ __. GRP antagonist infused into the bed nucleus of the stria 
terminalis impairs the acquisition and expression of context- but not discretely-cued fear. 
Learn Mem. 2013 Nov 19;20(12):730-9. PMID: 24255102; PMCID: PMC3834624 
Sink KS, Davis M, Walker D. Anxiogenic effects of CGRP within the BNST may be mediated 
by CRF acting at BNST CRFR1 receptors. Behav Brain Res. 2013 Apr 15:243:286-93. PMID: 
23376701 PMC3593796 
icluded by Requester 

I �------------------� Carbon-11 N-methyl alkylation of 
L-368,899 and in vivo PET imaging investigations for neural oxytocin receptors. Bioorg Med
Chem Lett. 2013 Feb 1 ;23(3):902-6. PMID: 23270988 PMC3756487 Lcluded by Requester I ---=-----,-----,,,,........,.--,--....,.....,.----,-......,..--=-=-,----,--___,,,,,..,....---,--...,,....... Investigation of an F-18 Oxytoci n
Receptor Selective Ligand via PET Imaging. Bioorganic & Medicinal Chemistry Letters. 
23(19):5415-20 PMID:23978650; PMC3955700 

eluded by Requester 
Subtle Microstruc-tural .....,..===-=--:='T"'.rr::-="""l"°<'l=T'.""."::=-!".=-=...,......,r7"'1"'TT,.-:=-=-=--c=-TT.:"'."":".::-=-,rT7-::r::,r-=-:r,-..y"'.".:s:-r.on ia. Neu robiol Dis. 2013

Cell-intrinsic mechanism involving 
.__...,......1g=-e -c-..,......a-s __ s_o_c�1a"'Te--.--w"""

1 n--.,...,v-e_ r _g _e _nr-o"""'u ,,_c _o _m_e_s _ o--r-T"TTT"'r-_,... infection in human and chimpanzee 
CD4 T cells. J Mol Med (Berl) 2013 Feb;91(2):261-70. PMID: 22945238 PMC3558668 
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�
eluded by Requester 

I �L----,---,-,--,-,----,,--,-,--,-,--,......,....-----,-.,.,.-,,--,--,----,---,----,--,-.,.....,..--.,..-----.,..---,-,-�The
association between childhood trauma and lipid levels in an adult low-income, minority 
population. Gen Hosp Psychiatry. 2013 Oct 19; PMID: 24315076; PMC3951665 
eluded by Requester 

eluded by Requester Naturally acquired immune responses to P. vivax merozoite surface 
pro ein a an merozoI e surface protein 9 are associated with reduced risk of P. vivax 
malaria in young Papua New Guinean children. PLoS Negl Trop Dis. 2013 Nov 
14;7(11 ):e2498. PMID: 24244763; PMC3828159 icluded by Requester 

I . Disrupted
'------,-.,-------,,--.,.......,.....,,..------,,.,..-----,-----,.,........,.,.........,-...,.......,.,-,------...,..,.,...------,,.,....----' amygdala- prefrontal functional connectivity in civilian women with posttraumatic stress 

disorder. J Psychiatr Res. 2013 Oct;47(10):1469-78. PMID: 23827769; PMC3743923 
eluded by Requester 

Environmental and social influences on neuroendocrine puberty and 
.....,__e..--av_ 1 _o _r _1n_ m_a _c -aq_ u_ e_s_.and other nonhuman primates. Horm Behav. 2013 Jul;64(2):226-39. 

PMID: 23998667; PMC3762264 
L

cluded by Requester 

M. Glutamate-dependent neuroglial calcium signaling differs between young and adult brains.
Science 2013 Jan 11 ;339(6116):197-200. PMID: 23307741 PMC3569008

eluded by Requester 
eluded by Requester 

�--------�Multifunctional double-negative T cells in sooty mangabeys 
mediate T-helper functions irrespective of SIV infection. PLoS Pathog. 2013;9(6):e1003441. 
PMID: 23825945; PMC3694849 

icluded by Requester 

I �---------------_,,.....,..Innate immune sensing of flaviviruses. PLoS
Pathog. 2013 Sep;9(9):e1003541. PMID: 24068919; PMC3771895 
eluded by Requester 

Glucocorticoid receptor regulation of action 
.__s _eT"'e-c ...... 1_0 _n _a_n---r--pr_e...,.r_o_n....,.a---r-c-o-r ..... 1-ca---r--.--e-n---r-r ..... I -1c _s_p-1 n_ e_ s_ .---J-..om mun I ntegr Biol. 2013 Nov 

1 ;6(6):e26068. PMID: 24563705; PMC3917952 

Reduced inflammation and lymphoid tissue immunopathology in rhesus macaques receiving 
anti-tumor necrosis factor treatment during primary simian immunodeficiency virus infection. J 
Infect Dis. 2013;207:880-92. PMID 23087435; PMC2043571439 
eluded by Requester 

eluded by 
equester n vivo administration o a J in i itor to chronically siv in ecte rhesus macaques 

ea s to NK cell depletion associated with transient modest increase in viral loads. PLoS 
One. 2013 Jul 26;8(7):e70992. PMID: 23923040; PMCID: 3724739 

eluded by Requester 

Developmental changes in spatial 
�=o==rg::-::a=-=n:-:-:1z=-=a=10

=-=n=-o::::-r-:n=-:e=-=u-:-::r=-=o�n�s--:-
1 n:.ic::".e::::-:n�e�o�co=e=x:-:--:::oT'C-:-:u-=m::-::a=-=n::-::s:-a�nd common chimpanzees. J Comp 

Neural. 2013 Dec 15;521(18):4249-4259. PMID:23839595; PMC4041080 
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pcluded by Requester 

I .... I __________ __, Episodic memory in nonhuman animals. Curr Biol. 2013 Sep
9;23(17):R801-6. PMID: 24028963; PMC3799964 

eluded by Requester 
Cognitive mechanisms of memory for order in rhesus monkeys 

.__....,.......,,-------,---,-,--,--.,......,...----' Macaca mu atta . ippocampus. 2013 Mar;23(3):193-201. PMID: 23197396 PMC3757570 

!:eluded by Requester 
I ..... L _________________________ � Ultrastructure of 

microglia-synapse interactions in the HIV-1 Tatinjected murine central nervous system. 
Commun lntegr Biol. 2013 Nov 1 ;6(6):e27670. PMID: 24563721; PMC3919816 

!:eluded by Requester 
I ..... L ________ � One-trial memory and habit contribute independently to performance in 

rhesus monkeys. J Comp Psycho!. 2013 Aug;127(3):319-28. PMID: 23106803 PMC3909651 
icluded by Requester 

I .__ ____________ __.Differential connectivity of short- vs. long-range extrinsic
and intrinsic cortical inputs to perirhinal neurons. J Comp Neural. 2013 Aug 1 ;521 (11 ):2538-
50. PMID: 23296922 PMC3983957

icluded by Requester 

I .__ ______________________ __.Assessment of adverse effects
of neurotropic drugs in monkeys with the "Drug Effects on the Nervous System" (DENS) 
scale. J Neurosci Methods. 2013 Apr 30;215(1):97-102. PMID: 23419700 PMC3628410 

eluded by Requester 

eluded by Requester rotection afforded 
vaccine can I a e 1n macaques c251 at challenge 

exposure. J Viral. 2013 Mar;87(6):3538-48. PMID 23325681; PMC3592147 
eluded by Requester 

eluded by Requester A conserved human T cell population 
�-----------------���. targets mycobacterial antigens presented by . Nat lmmunol. 2013 Jul;14(7):706-13. 

PMID: 23727893; PMC3723453 

f.__
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_

r 
__ ___.lrntterential striatal spine pathology in Parkinson's disease and cocaine 

addiction: A key role of dopamine? Neuroscience. 2013 Oct 22;251 :2-20. PubMed PMID: 
23867772; PMC3778087 

rcluded by Requester !social and
emotional predictors of the tempo of puberty in female rhesus monkeys. 
Psychoneuroendocrinology. 2013 Jan;38(1 ):67-83. PMID: 22658962; PMC3442129 

eluded by Requester 

eluded by Requester Cumulative impact of host and viral factors on HIV-1 viral-load 
control during early infection. J Viral. 2013 Jan;87(2):708-15. PMID: 23115285; PMC3554094 

pcluded by Requester I Long-term effects of neonatal hippocampal lesions on novelty 
preference in monkeys. Hippocampus. 2013 Sep;23(9):745-50. PubMed PMID: 23640834; 
PMC3775855.38. 
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Excluded by Requester 

.__ ______ __,Quantitative MRI Measures in SIV-lnfected Macaque Brains. J Clin Cell 
lmmunol. 2013;Suppl 7. pii: 005. PMID: 24244892; PMC3826881 
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2014 Yerkes Publications icluded by Requester 

b . _ . h 1mpanzees (Pan
troglodytes) can wait, when they choose to: A study with a hybrid delay task. Anim Cogn. 
2014 Mar;17(2):197-205. PubMed PMID: 23774954; PMCID: PMC3818314 

eluded by Requester 

eluded by Requester ivergent CD4+ T memory stem cell dynamics in pathogenic and 
nonpathogenic SIV infections. J lmmunol, 2014; 192: 4666-73. PMID: 24729621; PMCID: 
PMC4011949 
eluded by Requester 

nhanced 
1non ncorpora 10n or ycopro e 1ns with Compact 

V1/V2 Domains. J Virol. 2014 Feb;88(4):2083-94. PMID: 24335304; PMC3911571 
txcluded by Requester 

Excluded by Requester rrarget Cell Availability, Rather than 
Breast Milk Specific Factors, Dictates Mother-to-Infant Transmission of SIV. PLoS 
Patho ens, 2014 Mar 6;10 3 :e1003958. PMID: 24604066; PMC3946396 

�-------------�Cell-based therapies for Huntington's disease. Drug 
Discov Today. 2014 Mar 12. pii: S1359-6446(14)00074-9. PMID: 24631682; PMC4082729 

Broadly reactive human CDS T cells that recognize an epitope conserved between VZV, HSV 
and EBV. PLoS Pathog. 2014 Mar 27;10(3):e1004008. PMID: 24675761; PMC3968128 

f cluded by Requester
u I Extensive

Vascular Mineralization in the Brain of a Chimpanzee (Pan troglodytes). Comp Med. 
2014;64(3):224-9. PMID: 24956215 PMC4067587 

eluded by Requester 

eluded by Requester a-au oreac 1ve ce s recognize
natural skin oils that function as headless antigens. Nat lmmunol. 2014 Feb;15(2):177-85. 
PMID: 24362891; PMC3932764 
eluded by Requester 

Relationship Between Oscillatory Activity in 
o.......r,c--,e:--r,,--::-0�1c,-,:o-,-.....-,:-as=a::--r-J"....-a=nc--,g=1a---rTe�w..,..,o

'""""'
r,..,.....,,a=n-cr-T...,ac-cr:rc-=1 n-=-s..,,..onism in M PTP-treated Mon keys. Neu rob iol 

Dis. 2014 Apr 21;68C:156-166. PMID: 24768805 
icluded by Requester 

I �-------�Parental olfactory experience influences behavior and neural structure 
in subsequent generations. Nat Neurosci. 2014 Jan;17(1):89-96. doi: 10.1038/nn.3594. 
PMID: 24292232; PMC3923835 

icluded by Requester 
I �---------------�Postnatal developmental expression of regulator of G 

protein signaling 14 (RGS14) in the mouse brain. J Comp Neural. 2014 Jan;522(1):186-203. 
PMID: 23817783; PMC3883939 
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icluded by Requester 

I _ A Franc isella v irulence 
.___,f_a_ct,_o _r _c _aT""ta"T"ly_z _e _s _a_n-es_ s_e_n .... tl-a .... 1 -re_a _c .... t,-o -n - o"""'f .... b�,o .... t-, n _s_y _n...,th""""e- s-,s- .----M .... o"T"I .... M ..... ,-cr- 0 .... 6 ..... ,ol. 2014 Jan; 91 (2): 300-

14. PMID: 24313380; PMC3933004
L

cluded by Requester 

I . .Locahzat1on 
'--------------------------------' 

and Function of Dopam ine Receptors in the Subthalamic Nucleus of Normal and 
Park insonian Monkeys. J Neurophys iol. 2014 Apr 23. [Epub ahead of pr int] PMID: 24760789; 
PMC in progress 

pcluded by Requester 

I 
._l _____ ________________ _ 

__.(2013) Trends and propert ies 
of human cerebral cortex: Correlations with cort ical myelin content. Neuroimage. 2014 Jun;93 
Pt 2:165-75. PMID: 23567887; PMC3795824 

xcluded by Requester 

In v ivo basel ine measurements of hip jo int range of motion in suspensory and 
�n...,..o..,.....ns,,_u.....,..s...,...pe..,....n..,....,s,.....,.o�ry anthropo ids. Am J Phys Anthropol. 2014 Mar;153(3):417-34. PMID: 

24288178; PMC4023689 

L
cluded by Requester 

I . Genetic .__ ___________________________ _. 
Influences on Recept ive Jo int Attent ion in Ch impanzees (Pan troglodytes). Sci Rep. 2014 Jan 
20;4:3774. PMID: 24440967; PMC3895903 

pcluded by Requester 

I . 
I Poor receptive 
'--------------------------------' 

jo int attent ion skills are assoc iated w ith atyp ical grey matter asymmetry in the poster ior 
super ior temporal gyrus of ch impanzees (Pan troglodytes). Front Psycho!. 2014 Jan 29;5:7. 
PMID: 24523703; PMC3905213 

eluded by Requester 
eluded by Requester S . I b d' t· t d t · I h' oc1a su or ma 10n s ress an sero onin transporter po ymorp isms:

assoc1a ions w ith bra in white matter tract integrity and behavior in juvenile female macaques. 
Cerebral Cortex ePub Aug 1 PMID 23908263 

!
eluded by Requester 

I '-----,---....,...---,........,..,--...,....,..........,....___,,_.Neonatal les ions of orbital frontal areas 11 /13 in
monkeys alter goal-d irected behav ior but spare fear cond it ion ing and safety signal learning. 
Front Neurosc i. 2014 Mar 4;8:37. PMID: 24624054; PMC3940964 
eluded by Requester 

eluded by Requester 
tructure of the core ectodoma in of the 

._h,,_e_p_a...,.,t i
,,.,.tis__,,,.,,_v .... i r _u _s _e _n-ve_,1

,-o -pe_g.,....ly-co_ p_ r _o.,....te....,...
i n___,,.,.-,_ N,...,.a.....,t-u -re-. � 14 May 1 5; 509(7 500): 381-4. PM ID: 

24553139 

!eluded by Requester I ------------------�---=-'The Development of the Hypothalamic
Pitu itary-Adrenal Axis in Rhesus Monkeys: Effects of Age, Sex, and Early Experience. Devel 
Psychob iol 2014 Jan;56(1):86-95. PMID:23192465; PMC4005596 
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pcluded by Requester 
I ..... L __________ � ________ ____.Cognitive and motor aging in female

chimpanzees. Neurobiol Aging. 2014 Mar;35(3):623-32. PMID: 24112794; PMC3864620. 
eluded by Requester 

eluded by Requester n MHC-defined 
pnma e mo e revea s sIgni Ican reJec I0n o one marrow a er mIxe chimerism induction 
despite full MHC matching. Am J Transplant. 2010 Nov;10(11):2396-409. PMID: 20849552; 
PMC2980834 

µeluded by Requester 

Excluded by RequeSter �olecular signatures of
antibody responses derived from a systems biology study of five human vaccines. Nat 
lmmunol. 2014 Feb;15(2):195-204. PMID: 24336226; PMC3946932 

Lcluded by Requester 
I Apes

communicate about absent and displaced objects: methodology matters. Anim Cogn. 2014 
lao·17f1 )-85-94 PMID· 23681052· PMC3818454 

J. Mycobacterium tuberculosis impairs dendritic cell functions through the serine hydrolase
Hip1. J lmmunol. 2014 May 1; 192(9):4263-72. PMID: 24659689; PMC3995873

icluded by Requester I . . P,.ng1otens1n Type 1 
�-------------------------� 

Receptor Inhibition Enhances the Extinction of Fear Memory. Biol Psychiatry. 2014 Jun 
1 ;75(11 ):864-72. PMID: 2409451 O; PMC3975818 
icluded by Requester 

I ._ ________________________ �Refining the pole-and-
collar method of restraint: emphasizing the use of positive training techniques with rhesus 
macaques (Macaca mulatta). J Am Assoc Lab Anim Sci. 2014 Jan;53(1):61-8. PMID: 
24411781; PMC3894649 
eluded by Requester 

�--------�Oestradiol alters central 5HT1A receptor binding potential 
differences related to psychosocial stress but not differences to 5HTTLPR genotype in female 
rhesus monkeys. J Neuroendocrinol 2014 Feb;26:80-88. PMID: 24382202; PMC3962807 
eluded by Requester 

eluded by Requester �--------------�-estradiol alters central 5-HT1A receptor binding 
potential differences related to psychosocial stress but not differences related to 5-HTTLPR 
genotype in female rhesus monkeys. J Neuroendocrinol. 2014 Feb;26(2):80-8. PMID: 
24382202; PMC3962807 

!eluded by Requester 
I �---,-------.-----,------,--.,.,....----,----.--..,....,..,.----.-.,..,...D 1 dopaminergic and alpaha 1

noradrenergic receptors co-localize in dendrites of the rat prefrontal cortex. Neuroscience. 
2014 Jan 31 ;258:90-100. PMID: 24231738; PMC3913162 
eluded by Requester 

eluded by Requester Analysis of synaptic gene expression in the neocortex of primates 
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reveals evolutionary changes in gutamatergic neurotransmission. Cereb Cortex. 2014 Jan 9. 
[Epub ahead of print] PMID: 24408959 

L
''"''' by Req,est�

I 
Mycobacterium tuberculosis Hip1 Modulates Macrophage Responses through Proteolysis of 
GroEL2. PLoS Pathog. 2014 May 15;10(5):e1004132. PMID: 24830429; PMC4022732 

eluded by Requester 
4 mAChR-mediated 

mo u a I0n o g u ama ergIc ransmIssIon a co Icos na a synapses. ACS Chem Neurosci. 
2014 Apr 16;5(4):318-24.PMID: 24528004; PMC3990947 

icluded by Requester 

I �----------------�Age-related alterations of plasma glutathione 
and oxidation of redox potentials in chimpanzee (Pan troglodytes) and rhesus monkey 
(Macaca mulatta). Age (Dordr). 2014 Apr;36(2):719-32. PMID: 24532367; PMC4039255 

Excluded by Requester 
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_______________ 
___,1 Differential Escape Patterns within 

the Dominant Hla-8*57:03-Restricted Hiv Gag Epitope Reflect Distinct Clade-Specific 
Functional Constraints. J Viral. 2014 May;88(9):4668-78. PMID: 24501417; PMC3993828 

eluded by Requester 

eluded by Requester 
Performance of 

,__------�---���-----------------' 

a re-designed HIV selectest ELISA optimized to minimize vaccine-induced seropositivity in 
HIV vaccine trial participants. Clin Vaccine lmmunol. 2014 Mar;21 (3):391-8. PMID: 
24403525; PMC3957658 

eluded by Requester 

eluded by Requester Deficient IFN signaling by myeloid cells leads to 
MAVS-dependent virus-induced sepsis. PLoS Pathog. 2014 Apr 17;10(4):e1004086. PMID: 
24743949; PMC3990718 

eluded by Requester 
CCR2 

e IcIency ungunya Virus 
Arthritis. J Viral. 2014 Jun 15;88(12):6862-6872. PMID: 24696480; PMC4054367 

Dynamics of viremia in primary HIV-1 infection in Africans: Insights from analyses of host and 
viral correlates. Virology. 2014;449:254-62. PMID: 24418560; PMC3931417 

eluded by Requester 

eluded by Requester accine activation of the 

nutrient sensor GCN2 in dendritic cells enhances antigen presentation. Science. 2014 Jan 
17;343(6168):313-7. doi: 10.1126/science.1246829. PMID: 24310610; PMC4048998 
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icluded by Requester I ,...._ _______________ __.Islet cell xenotransplantation: a serious look
toward the clinic. Xenotransplantation. 2014 May 8. doi: 10.1111 /xen .12095. [Epub ahead of 
print] PMID: 24806830 ; PMC4047130 

Excluded by Requester 

Excluded by Requester 
I Passive

immunization of macaques with polyclonal anti-SHIV lgG against a heterologous tier 2 SHIV: 
outcome depends on lgG dose. Retrovirology 2014 Jan 20; 11 (1 ):8. doi: 10.1186/17 42-4690-
11-8. PMID: 24444350; PMCID: 3905655

eluded by Requester 

eluded by Requester 

eluded byt----------------------------------� 
P.m1P.stm The thalamostriatal system in normal and diseased states. Front Syst Neurosci. 2014;8:5. 

PMID: 24523677; PMC3906602 
eluded by Requester 

eluded by Requester 
PACAP receptor gene polymorphism 

,....__1 _m_p_a_c�s�e_a_r-re_ s_p_o_n_s _e_s _in-..-.-e-a_ m_y _g�a�a _ a_n��1
--'
ppocam pus. Proc Natl A cad Sci U S A. 2014 

Feb 25;111 (8):3158-63. PMID: 24516127; PMC3939867 
eluded by Requester 

Gene signatures 
'---,--,--�.,..---...---..-.---.,-,�...,..---......-..,...,....--,,,----�-�-.---..-...,......-' re ate erat 1 on pre uenza vacc ine-in ody response. Eur J 

lmmunol. 2014 Jan;44(1):285-95. PMID: 24136404; PMC3973429 icluded by Requester

I ,.... ____________ ___. Cortical inputs innervate calbindin-immunoreactive 
interneurons of the rat basolateral amygdaloid complex. J Comp Neural. 2014 Jun 
1·522 8 :1915-28. PMID 24285470· PMC3984626 

eluded by Requester 

Phosphodiesterase 1 0A inhibitor MP-10 effects in primates: Comparison with risperidone and 
mechanistic implications. Neuropharmacology. 2014 Feb;77:257-67. PMID: 24490227; 
PMC3934827 

!eluded by Requester 

p '---�---�---' ifferential responses of disease-resistant and disease-susceptible
primate macrophages and myeloid dendritic cells to simian hemorrhagic Fever virus infection. 
J Viral. 2014 Feb;88(4):2095-106. PMID: 24335289; PMC3911543 

icluded by Requester I '-----.-----,,--.,........,.__,,,.-=-....,....,.-----,___,,,........Neuronal loss in the caudal intralaminar thalamic nuclei in 
a primate model of Parkinson's disease. Brain Struct Funct. 2014 Jan;219(1):381-94. PMID 
23508713. PMC3864539 
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ROCK1 and LIM Kinase Modulate Retrovirus Particle Release and Cell-Cell Transmission 
Events. J Virol. 2014 Jun 15;88(12):6906-6921. PMID: 24696479; PMC4054354 

l
cluded by Requester 

I .__ ____________________ ,_,..,... ___ ___.In vivo evaluation of optic 
nerve development in non-human primates by using diffusion tensor imaging. Int J Dev 
Neurosci. 2014 Feb;32:64-8. PMID: 23831120; PMC3859836 
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VERTEBRATE ANIMALS 

1. This proposal will oversee the breeding and management of the NEPRC rhesus macaque colony being

integrated with the YNPRC rhesus macaque breeding colony. This includes 135 rhesus macaques from the

NEPRC being integrated into the YNPRC rhesus breeding colony of 1716 animals. The SPF rhesus breeding

colony will be managed to optimize breeding in order to provide research subjects to NIH-funded research

protocols. All such research will have separate independent funding and distinct IACUC approval for the work

conducted. This breeding project will employ routine procedures associated with colony management, animal

care and husbandry and the provision of appropriate clinical care and enrichment. All such activities are

governed by applicable law and regulations and are guided by SOPs in place at the YNPRC

2. The project uses Indian origin rhesus monkeys (Macaca mulatta) because that is the primate species in

greatest demand for research studies. The number of animals to be used for this project is based on an

optimal breeding colony required to produce some 350 progeny annually. Animals are housed in indoor

outdoor environments using either compound caging to house large groups of macaques (25 to120 animals) or

run-type caging that accommodates 6 to 15 animals.

3. Colony animals will be inspected daily by the breeding colony staff, animal care staff, and veterinary staff.

Any animal in need of medical treatment will be removed from its home housing type and treated by the on-site

veterinarian. A well-trained and experienced clinical veterinary staff is responsible for the clinical care of the

primate colony and at the Field Station, includes four clinical veterinarians, a veterinary resident, and five

veterinary technicians. In addition, the eight clinical veterinarians, a veterinary resident, an animal surgical

specialist and eight veterinary technicians located at the Yerkes Main Station supplement the care at the Field

Station when needed. All of the animals in the SPF colony have known medical history, which is maintained in

the Animal Records database, accessible from any desktop computer with the necessary privileges. Animals,

even those housed in social environments, receive daily enrichment (food or objects). The Emory University

Institutional Animal Care and Use Committee (IACUC) must approve all research involving animals at Yerkes.

The Committee is charged with ensuring proper care, use and humane treatment of animals used in research,

testing and education. In addition to reviewing management and research protocols, the Committee also

inspects all research and animal facilities semi-annually and produces reports and recommendations from

these inspections. The YNPRC is fully accredited by AAALAC, with the most recent site visit in February 2014

and letter of full accreditation issued in July 2014.

4. Procedures employed include routine colony and veterinary management practices and periodic blood

sampling to confirm viral status. Routine management practices include daily behavioral and clinical

observations of all animals. Animals are examined annually by a veterinarian. During the exam the animals are

TB tested, de-wormed, weighed, dental inspection, pregnancy check (if applicable), tetanus vaccine given, and

sample collection for virus screening is done. The animals are anesthetized with Ketamine (1 0mg/kg) or 

Telazol (3-5 mg/kg) IM. Animals are continually monitored by the veterinary staff until the animals have

recovered. Any ill and injured animal is provided with appropriate clinical care as determined by the veterinary

staff.

5. Euthanasia is not expected to be needed in the context of this revision application. However, if a clinical

situation arises and the clinical veterinary staff deems that euthanasia is warranted, the procedures will be

consistent with the recommendations of the AVMA Panel on Euthanasia using a combination of Ketamine (1 0

mg/kg, IM) and Pentobarbital (100 mg/kg, iv).
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RESOURCE SHARING PLAN 

Data sharing: Yerkes NPRC leadership and all Yerkes Core and Affiliated Scientists are committed to making 

the results of our research rapidly available to others. Results of studies conducted at the YNPRC are 

presented at national and international conferences and published in peer-reviewed journals in a timely 

fashion. Upon completion of experiments, data are shared in the form of peer-reviewed publications and the 

final versions of accepted manuscripts are deposited into the PubMed Central, in compliance with the Public 

Access Policy. Supplementary material is posted, when permitted, on the journal's website. 

Consistent with its long standing involvement with the NPRC specific pathogen free (SPF) program, Yerkes will 

continue to participate as a member of the SPF Coordinating Committee, previously established by ORIP, and 

will meet regularly with ORIP representatives and the Pis/leaders of other ORIP-supported SPF 

programs/projects to exchange information and discuss progress regarding successful breeding and 

management strategies. In addition, over the past several years, other collaborative approaches to resource 

sharing have been developed that will continue to be pursued during the proposed funding period. SPF Pis, in 

close collaboration with NIH/ORIP, have established a Breeding Colony Management Consortium, comprised 

of the SPF Pis, colony managers and others, which holds monthly teleconferences and annual face-to-face 

meetings during which progress and challenges are reviewed and, where appropriate, standardized consortia 

approaches adopted. This has led to the formation of other consortium groups in specialty areas such as 

genetics, behavioral management and viral analyses, which have greatly strengthened collaborative efforts 

and information exchange, and these will continue throughout the next phase of the project. Significant new 

information is shared widely, including presentations at national professional meetings and scientific 

publications. 

Other data may also be shared upon request within 30 days of acceptance for publication of the main findings 

from the final data set. Requests for data access are typically reviewed by the Principal Investigators and the 

Yerkes Director. Data and associated documentation are made available to users under a data-sharing 

agreement that provides for a commitment to: 1) using the data only for research purposes, 2) protection of 

data using appropriate secure computer technology; 3) restrictions on distributing data to third parties and 

destroying data upon completion of analysis; and 4) proper acknowledgement of the data resource. Upon 

completion of the data-sharing agreement, data will be made available through a password-protected website. 

Additional technical assistance will be made available at cost to the requestor. 

Sharing tissues and biological samples: A comprehensive bank of tissues and other biological specimens 

from research conducted at the YNPRC is made available to collaborators and other investigators throughout 

the nation. We have routinely shared tissue and biological samples with outside investigators, as long as this 

does not compromise tissues needed by the Scientific, Animal Service or Core Service Components of Yerkes. 

Investigators are required to complete a material transfer agreement when requesting tissue or other biological 

samples. 

Sharing sequence data: Sequence data are made available through National Center for Biotechnology 

Information, and viral clones and isolates are made available through the NIH AIDS Research Program 

(http://www.aidsreagent.org/) and/or directly through Yerkes Principal Investigators. Reagents developed 

during the course of research at Yerkes are made available to the NIH AIDS Research Program, or through 

material transfer agreements, with researchers at other institutions. 

Sharing DNA samples: Extracted DNA samples from animals housed at the YNPRC are made available to 

qualified investigators through the NPRC Biomaterials Distribution Program. The recipient pays the shipping 

charges and a portion of the costs associated with collecting and processing the tissues. Before a request is 

filled, the recipient will be advised of the estimated costs. Investigators are required to complete a material 

transfer agreement when requesting DNA samples. 
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Sharing model organisms: The Yerkes NPRC will continue to make animals produced under this award 

available to NIH-funded both at the Yerkes Center and via a formally established mechanism in which animals 

are first offered to the other participating centers through a web-based animal locator system. Should the 

animals not be required, their description/information will be forwarded to ORIP representatives and other 

NPRCs in case they are needed by other NIH-supported investigators. 

Genome-Wide Association Studies: N/A. 
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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*: 

Emory University 

1599 Clifton Road NE, 4th Floor 

1599-001-1 BA 

Atlanta 

DeKalb 

GA: Georgia 

USA: UNITED ST A TES 

30322-4250 

Person to be contacted on matters involving this application 

Prefix: First Name*: Middle Name: 

Ms. Holly 

Position/Title: 

Street1 *: 

Street2: 

City*: 

County: 

State*: 

Province: 

Country*: 

ZIP/ Postal Code*: 

Director, Pre-award Grants Adm 

1599 Clifton Road NE, 4th Floor 

1599-001- IBA 

Atlanta 

DeKalb 

GA: Georgia 

USA: UNITED STATES 

30322-4250 

Phone Number*: (404) 727-2503 Fax Number: (404) 727-2509 

0MB Number: 4040-0001 

Expiration Date: 06/30/2016 

Organizational DUNS*: 066469933 

Last Name*: Suffix: 

Sommers 

Email: osp@emory.edu 

7. TYPE OF APPLICANT* 0: Private Institution of Higher Education 

Other (Specify): 

Small Business Organization Type 0 Women Owned 0 Socially and Economically Disadvantaged 

11. DESCRIPTIVE TITLE OF APPLICANT'S PROJECT*
Support of Yerkes National Primate Research Center--Year 55 Supplement Support for Colony Resources

12. PROPOSED PROJECT

Start Date*

05/01/2015

Tracking Number: GRANT117 43383 

Ending Date* 

04/30/2016 

Funding Opportunity Number: PAR-14-226 . Received Date: 09/25/2014 
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Project/Performance Site Location(s) 

0MB Number: 4040·0010 

Expiration Date: 06/3012016 

Project/Performance Site Primary Location 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. 

Organization Name: 

Duns Number: 

Street1 *: 

Street2: 

City*: 

County: 

State*: 

Province: 

Country•: 

Zip / Postal Code*: 

Emory University, Yerkes National Primate Research 
Center 

066469933 

2409 Taylor Lane 

Lawrenceville 

Gwinnett 

GA: Georgia 

USA: UNITED STATES 

300432921 

Project/Performance Site Congressional District*: GA-007 

File Name 

Additional Location(s) 

Tracking Number: GRANT11743383 
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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 A3180-01 

3. Is proprietary/privileged information included in the application?* O Yes e 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* Proj_Summary _ Col_Resource_ v21018.1,'.i l 06t:. l)d f 

8. Project Narrative* Proj_Narrative_Col_Resource_v2 l O l 8d5 i Ci.i� .p l.f 

9. Bibliography & References Cited Bibliographyl018450943.pdf

10.Facilities & Other Resources Resourcesl01845 l l I 8.pdf 

11.Equipment Equipment! 018450938.pdf 
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Project Summary (Animal Resources) 

This competing revision application seeks additional support for the Yerkes Base Grant (P51 OD 11132) that 
will allow expansion of the rhesus macaque specific pathogen free (SPF) colony by the inclusion of SPF 
animals from the New England Primate Research Center (NEPRC). The continued growth of our research 
base, coupled with the conversion of the colony to SPF status and the more specialized demands of 
investigators for genetically well-characterized nonhuman primates, have strained the capacity of our existing 
rhesus macaque SPF breeding colony, and resulted in the need to obtain significant numbers of animals from 
outside sources. The NEPRC SPF rhesus macaque breeding colony was established in 1988 and represents 
one of the oldest and best-characterized SPF rhesus macaque colonies in the United States. The planned 
closure of the NEPRC puts a risk a valuable resource and necessitates transfer of this valuable resource to 
other NPRCs. With the support of ORIP leadership, Yerkes has partnered with the NEPRC to facilitate the 
transfer of approximately 135 SPF breeding animals from the NEPRC SPF colony. A comprehensive plan for 
the incorporation of the NEPRC breeding colony animals into the YNPRC SPF breeding colony has been 
established, which includes a three month quarantine, detailed virologic and TB testing, as well as behavioral 
evaluation and training. The transfer of these rhesus macaques to the YNPRC will be complete by the fall of 
2014, and after the conclusion of a standard quarantine period, the small harem groups will be merged into 
new large breeding groups at the Yerkes Field Station. The incorporation of animals from the NEPRC breeding 
colony into the Yerkes SPF breeding program will preserve this invaluable resource, as well as enhance the 
YNPRC's ability to serve as a resource to core investigators and to scientists nationally and internationally. 
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Project Narrative (Animal Resources) 

Yerkes partnered with the NEPRC to transfer 135 rhesus macaques to YNPRC to supplement the breeding 
colony. YNPRC has a robust research program with increasing demands for SPF, genetically-characterized 
rhesus macaques for project assignments. The addition of the NEPRC animals to the YNPRC colony will 
augment the breeding capacity and increase production, resulting in more animals available to meet 
assignments and pursue research, while maintaining the colony as a valuable resource. 
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Excluded by 
Requester 

Resources 
Laboratory: 
The Yerkes Genomics Core, located at the YNPRC Main Station has 850 square feet of 
laboratory space at the Yerkes main campus. This space houses two full time technicians and 
one full time bioinformaticist. Equipment within the core includes an lllumina HiSeq1000 
genome analyzer, cluster generation PCR system, multiple PCR machines, Affymetrix 3000 7G 
gene chip scanner, two Affymetrix wash stations, and necessary basic laboratory equipment 
needed for the operation of this equipment (a complete list is provided in the Equipment 
section). Each research member has a dedicated Widows machine, but the bioinformaticist has 
an lllumina-compute workstation for next generation analysis. In addition the Genetics Core has 
access to the Emory Com utin Core for processer or ram intensive next generation 
sequencing ana · �----�nd the bioinformaticist each has a 120 ft. office adjacent to 
the lab. Each technician has a cubicle adjacent to the lab. 

�--===------� 
eluded by 

equester has 550 sq feet of genetics laboratory space at the Yerkes Field Station. This 
space contains bench space for four individuals, Fume hood, and all necessary equipment to 
perfom relevent genetic analysis, including DNA extraction, PCR, Sanger sequencing and SNP 
genotyping. 

The Yerkes Virology Core, located at the YNPRC Main Station has 983 square feet of 
laboratory space divided between two rooms. The main laboratory space houses two full time 
technicians as well as standard equipment for western blotting, PCR, and ELISAs, while the 
smaller laboratory area is a dedicated PCR clean room. Equipment within the core includes a 
Bio-rad Bioplex 200 Luminex system, a Perkin Elmer GeneAmp PCR system 9700, an 
Eppendorf Gradient Thermocycler, a Bio-rad CFX96 Real-time PCR cycler, a GeneOuant 
RNNDNA Calculator, a Bio-rad Turboblot, two Apple iMacs, multiple PCR clean hoods, and all 
the necessary equipment for the performance of PCR, real-time PCR, Western blot analysis, 
and ELISAs. Both rooms are located on the third floor of the Emory Vaccine Center within the 
Division of Microbiology and immunology at Yerkes NPRC. Additionally, the Virology Core 
manages the BSL-3 facilities within the Emory Vaccine Center and has access to these facilities 
for preparation of viruses and virological products. 

Clinical Pathology Laboratory 
The clinical pathology laboratory, located at the Yerkes' Main Center, has the capability of 
performing hemogram evaluations, blood chemistry evaluations, bacterial cultures, parasite 
examinations, and the capability for determination of phenotype of peripheral blood 
mononuclear cells and their subsets (B cells, T cells, CD4 cells, CD8 cells and ratio. A separate 
isolated laboratory is available for working with blood specimens and retrovirus-infected 
nonhuman primates. 

Necropsy and Pathology Laboratory, located at the Yerkes' Main Center, has the capability for 
postmortem examinations and tissue collection and processing. The necropsy suite with its 
down-draft table is well suited for conducting extensive postmortem and examinations. In 
addition, it contains an anteroom for changing into personal protective equipment, four freezers, 
walk-in cold room, storage room and fume hood. To augment the necropsy examinations, the 
necropsy room is equipped with computer access to animal records, a computerized necropsy 
reporting and record keeping systems and a digital camera. Three pathologists are available on 
an alternating week basis and one supervisor and a necropsy technician also shares duties. 
Each pathologist has his/her won microscope as well as the department having a five-heading 
teaching microscope. 
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The Histology and Electron Microscopy Laboratory has the capability of performing routine 
histology services including special stains and procedures as requested. The electron 
microscope laboratory has full capability of processing tissues for ultrastuctural evaluation of 
tissues and other specimens. Both laboratories are located at the Yerkes' Main Center. 

Daily deliveries from the Field Station to the Main Center permit the transport of samples to the 
YNPRC the Cores as needed. 

Clinical: The Clinical Veterinary Medicine, Administration. and Research building (CVMAR) was 
completed and occupied in 2009 which includefpecific Animal Location Fontaining the hospital, 
treatment rooms, and surgical suite. In addition, the building includes office space for the 
division of veterinary medicine, colony management, research services, and genetics lab. The 
Field Station has three full time veterinarians, a veterinary resident, and 5 full time veterinary 
technicians. The Field Station has a dedicated clinical veterinary medicine building for the 
treatment of sick and injured animals including a digital x-ray machine, a fully equipped surgical 
suite, including a separate anima . . and surgeon scrub room, PET scanner, pharmacy 
two animal treatment rooms, and �:�:c for animal housing. 

ocation 
pecific Animal Location 

Within this area are compounds for housing the 

,....._ _________________________ _, 
See table below. The 

Field Station located approximately 30 miles northeast of the Main Station on the Emory 
campus, has a population of 1775 rhesus monkeys, 127 sooty mangabeys, and 27 
chimpanzees. Approximately 97% of animals at the Field Station are socially housed. 

SPACE SUMMARY TABLE 

Overview of Facilities at the YNPRC Field Station 

FACILITY Indoor Outdoor GROSS FUNCTION 

SOFT SOFT SQ FT 
,pecific Animal Location Animal Housinq 

Animal Housinq 
Animal Housina 
Animal Housinq 
Animal Housinq 

C-1 560 Office Space 
�pecific Animal Location Animal Housinq 

Animal Housina/Laboratorv 
Animal Housing /Office/ 
Research / Clinical 
Animal Housinq 
Animal Housinq 
Animal Housina 
Chimp Housing 

G-2 Test 600 Chimp Laboratory 
G-7 700 Storaqe 
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G-8
G-9
G-10
G-11

jSpecific Animal Location 

G-13
G-14
�-1 i:; 

Specific Animal Location 

Cage Washer 
Buildina 
Chow Storaae 
Shed #1 
Shop 
�hnn �tnr::inic> 

pecific Animal Location 

TOTAL FIELD 16,923.5 190,382 

STATION 

2,205 Behavioral testina/Kitchen 
660 Office Space 
660 Office Space 

2 520 Office Space 
Chimp Housina 

1,640 Shower/Conference 
1,882 Laboratory/Office Space 
1 I=:?() Shower 

Animal Housina 
Animal Housina 
Animal Housina 
Animal Housing 
Animal Housing 
Animal Housina 
Animal Housing 
Animal Housing 
Animal Housing 
Animal Housina 
Animal Housina 
Animal Housina 
Animal Housing 
Animal Housina 
Animal Housing 
Animal Housing 
Animal Housing 
Animal Housina 

570 Cage Wash 

384 Feed Storaae 
2,500 Storaae 
4,000 Shop Facility 

LI.An Storaae 

I 
282,213 

ese runs ave een constructe or mo 1 Ie 
ousing configurations to augment behavioral 

management and enrichment techniques in addition to providing a way to introduce animals and 
form new social groupings. 

Specific Animal Location 

area as a rea men room an 
L---,---,--,----,----,----,===-....,.,....-,---,------,--.,...--:-,--,-,,---r,::--;:--:;--:---:----, 

animal housing for SPF clinical cases and animal holding. Specific Animal currently has a 
Location 
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treatment room, four rooms for animal holding, and six testing rooms that serve as a behavioral 
and cognitive testing area for monkeys. There is a chimpanzee cognitive testing area 
associated with area G2. 

Computer: 
Each member of the project faculty and staff have desktop computers connected to a 
University-wide network that provides e-mail and internet access. Computers also provide 
access to the animal medical research system (ARMS) as well as Vet PACS for review of digital 
images acquired at the Main Center. Each member of the project faculty and staff have office 
space and access to network printers, copiers, fax and scanning machines. 

Office: 
eluded by 

equester 
Furnished office space is provided to faculty members at the Field Station

,__�_...,.......
or main 

statio Excluded by Cubicle space is available at the Field Station for each s a mem er.
Adm in 

RequeSter 
port is provided through the Division of Animal Resources and the Division of 

Developmental & Cognitive Neuroscience. 

Conference room space is also available at both the Main Station and the Field Station for small 
and large conferences. Conference rooms are all equipped with the capability to project 
computer presentations and video conferencing. 

Other 
The onsite facilities maintenance team, staffed by a supervisor and three experienced 
craftsmen, maintain the buildings, compounds, and caging at the Field Station. On occasion, 
work is contracted out to provide industry if additional personnel or expertise is needed. The 
facilities maintenance unit constructs and maintains animal caging, maintains utilities serving 
animal and people areas, and provides support to ongoing animal management or research 
programs. The unit has expertise in working with all types of material (metal, plastic, or wood) 
and in constructing or maintaining primate housing to meet program needs. 
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Equipment 

Veterinary Medicine - Field Station 
• 2 Anesthesia machines with isoflurane vaporizers
• 1 Surgivet small animal ventilator
• 2 Anesthesia monitoring devices for ECG, pulse oximeter, indirect blood pressure, respiratory rate and

body temperature
• 1 Cardell veterinary monitor for blood pressure and heart rate
• 1 Valleylab Surgistat II electrocautery machine
• 1 Surgivet Convective warming blanket
• Heska Vet/IV 2/2 fluid pump
• 1 New Era syringe pump
• Precision Medical Hi-Flow suction pump
• Digital radiograpy
• Progeny digital dental radiograpy
• Dental unit with high & low speed drills, ultrasonic cleaner
• GE LogiQe Vet ultrasound machine
• 5 digital scales for body weights
• Autoclave
• Gas Sterilizer
• 8 neonatal isolettes
• Olympus BX 41 Microscope with digital camera
• Hand-held refractometer

Field Station Animal Resources 
• 60 two-way radios available for communication between all departments at the Field Station
• 1 centrally located three rack cage wash machine
• 1 Bobcat skid steer on premises used to grade compounds, erect enrichment structures and climbers

or other maintenance work.
• 1 Dingo mini excavator on premises used to perform compound maintenance and assist with installing

enrichment and climbing structures
• 4 gas powered Toro workman utility vehicles on premises used to transport animals, feed or other

supplies associated with animal care.
• 3 Electric powered utility vehicles on premises used to transport animals, feed or other supplies

associated with animal care.
• 1 transport van utilized to move animals, equipment and supplies. This vehicle is also approved as a

back up vehicle to transport animals between facilities. This van is equipped with extra ventilation and
the interior is fabricated with surfaces that can be cleaned and sanitized.

• 1 Large capacity trailer mounted pressure washer on premises used to pressure wash compound
surfaces and structures

• 1 forklift on premises used to transport cage racks to the cage washer as well as move supplies. An
additional Forklift is on site for use by the Facilities crew to move caging, supplies and other equipment.

• 1 walk in cooler centrally located used to store fresh produce.
• 2- 8' x 20' storage containers. These air conditioned units have been sealed and modified to hold dry

foods. The temperatures in these units are monitored remotely.
• There are several emergency generators to provide backup power for lights and air handling systems in

all animal areas.

Yerkes NPRC Genomics Core 
• Beckman refrigerated centrifuge
• Thermo -80 C freezer
• -20 C freezer
• Biological Safety Cabinet
• Laboratory refrigerator
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• lllumina HiSeq1000 genome analyzer
• Cluster generation PCR system(C-bot)
• Covaris M220 Focused-ultasonicator
• AB 9700 PCR machines (3)
• Affymetrix 3000 7G gene chip scanner
• Affymetrix wash stations (2)
• Qiagen QIAcube sample prep station
• Qiagen Tissuelyser II
• Nanodrop 1 000 spectrophotometer
• Qubit Fluorometer
• (3) Widows machines with appropriate software licenses for analysis (Partek, Bioconductor, Golden

Helix, Velvet, Bowtie, AceView)
• lllumina-compute workstation for complex analysis
• Access to the Emory Computing Core for processer or ram intensive analysis
• Necessary basic laboratory equipment needed for the operation of this equipment
• Fluidigm C1 Single cell Auto Prep System
• Fluidigme Biomark HD expression assay platform

eluded by Requester 

Genetics Laborator Field Station 
• Applied Biosystems 3730 genetic analyzer
• AB 9700 PCR machines (4)
• Software licenses for genetic analysis programs
• Hettich universal 320 centrifuge
• Nanodrop 2000 Spectrophotometer
• Eppendorf 5415 centrifuge
• Sorvall RC5C plus ultra-high speed centrifuge
• Hydra 96 well pooling robot
• Hettich Retina 420R Bench top refrigerator centrifuge
• Revco Ultra Freezer (-79 C)
• Promega Maxwell Nucleic Acid Extraction system
• -20 freezer
• 4 degree lab refrigerator

Yerkes NPRC Virology Core 
• Eppendorf Centrifuge 5417C
• Vortexes (x 4)
• Baker BSC x2
• Thermo Scientific -BOC

• Cry of ridge -200C
• Precision Waterbath (37oC)
• Corning Stirrer/hotplate
• Beckman Coulter Microfuge R
• Voltage Power Sources (X 4)
• BioRad Turboblot
• Thermoylne Stirrer/hotplate
• Sartorius Scale
• Mettler PJ 4000 Scale
• GeneQuant RNA/DNA Calculator
• VWR 4oC Fridge
• Precision Waterbath (37oC/57oC)
• Hoefer Orbital Shaker
• Amana Microwave
• BioRad Bioplex 200 Luminex system
• Baker BSC x2
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• Kalpana Apple computer

• Amana -20C freezer

• Revco -20oC
• Minicentrifuge

• Fisher lsotemp -20oC
• Eppendorf Gradient Thermocycler

• Applied Biosystems GeneAmp PCR System 9700

• PCR Hood

• BioRadCFX96 Real-time Cycler
• Labnet miniplate spinner MPS1000
• BioRad Power Pac 300

Clinical Pathology Lab 
• Sysmex semi-automated hematology analyzers (2)
• Spectrophotometer

• FAGS Calibre flow cytometer
• FACScan Flow Cytometer

• Light microscopes (5)
• Incubators (4)

• Nu-Aire biological safety hoods

• Centrifuges ( 4)
• Abbott i-Stat analyzer

Necropsy and Pathology Facilities 
• Ultra-Cold freezers (4)

• Microscopes with cameras (in pathologists' offices) (3)
• Five-headed teaching microscope (in office area)
• Digital camera

• Walk in cold room

• Downdraft table

• Fume Hood

Histology and Electron Microscopy Lab 
• Tissue-T ek VIP Tissue Processor
• Tissue-Tek DRS Stainer
• Tissue Embedding Center

• Automatic Microtome

• Dissecting Scope
• Rotary Microtomes (2)

• Microscopes (2)

• Digital Scale
• Waterbaths ( 4)

Microwave
• Slide warmers (2)

• Darkfield Scope
• Knife Sharpener

• Zeiss EM 1 0 Electron Microscope
• Leica Ultracut Ultramicrotome

• Gatan Digital Camera System
• Diamond Knife

• Vacuum Evaporator

• Refrigerator
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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: GRANT11743383 

PROFILE• Project Director/Principal Investigator 

PROFILE • Senior/Key Person 
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Expiration Date: 06/30/20t 6 

RESEARCH & RELATED BUDGET - SECTION A & B, BUDGET PERIOD 1 

ORGANIZATIONAL DUNS*: 066469933 
Budget Type*: • Project O Subaward/Consortium
Enter name of Organization: Emory University 

Start Date*: 05-01-2015 

A. Senior/Key Person
Prefix First Name• Middle 

Name 
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;�,�C-:-:"-:-:-:-:-e-::-:-:-:

s

-�-:

r

_

a

_

ll _S_e _n -io_r _K_e_y_P_ e-rs_o_ n_ s_ i_n_ t_h _e _a_tt�.t����! 
;.�f;�iOi .... �_::_�

u

_�_

i

�
1
n_
8

�
_

1 

___.D �'jil � ,Jfgi {;:; 6� 

Additional Senior Key Persons: File Name: Total Senior/Key Person 9,942.00 

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 ............... c:;�·'?.n.Y..q?�.r�i.��.t?.r .......... ................. ...... ................. ? ...... .
............ Y�.t1,r,i�;:iry.T1,�.h�.i.ci.c1� ............................................. �:.? ..... .

1 Animal Care Technician
3 Total Number Other Personnel 

RESEARCH & RELATED Budget {A-B} (Funds Requested) 

Tracking Number: GRANT117 43383 

12 

32,703.00 8,045.00 
. .  · · · · · · · ···· • · · · · · · • · · · · ·•"··· .. 

32,000.00 7,872.00 
...................................... . . . ....... ................. ......... ..................... ......................... . .. ... ............. ....... ...................... ..... 

33,000.00 8,118.00 
Total Other Personnel 

Total Salary, Wages and Fringe Benefits (A+B) 
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40,748.00 
39,872.00 

. .......... ........................ . 

41,118.00 
121,738.00 

131,680.00 
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RESEARCH & RELATED BUDGET - SECTION C, D, & E, BUDGET PERIOD 1 

ORGANIZATIONAL DUNS*: 066469933 

Budget Type*: • Project O Subaward/Consortium 

Enter name of Organization: Emory University 

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 

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 

Funds Requested ($)* 

Total Equipment 

Funds Requested ($)* 

Total Travel Cost 

Funds Requested ($)* 

Number of Participants/Trainees Total Participant Trainee Support Costs 

RESEARCH & RELATED Budget {C·E} (Funds Requested) 

Tracking Number: GRANT11743383 
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RESEARCH & RELATED BUDGET- SECTIONS F-K, BUDGET PERIOD 1 

ORGANIZATIONAL DUNS*: 066469933 

Budget Type*: • Project O Subaward/Consortium 

Enter name of Organization: Emory University 

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. Animal Per Diem

9. Virus Screening Costs

End Date*: 04-30-2016 Budget Period: 1 

Total Other Direct Costs 

Funds Requested ($)* 

339,216.00 

28,118.00 

367,334.00 

G. Direct Costs Funds Requested ($)* 

H. Indirect Costs

Indirect Cost Type 

1. Yerkes P51

Cognizant Federal Agency 

(Agency Name, POC Name, and POC Phone Number) 

I. Total Direct and Indirect Costs

Total Direct Costs (A thru F) 499,014.00 

Indirect Cost Rate (%) Indirect Cost Base ($) Funds Requested ($)* 

45 499,014.00 224,556.00 

Total Indirect Costs 

DHHS, Steven Zuraf, (301) 492-4855 

224,556.00 

Funds Requested ($)* 

Total Direct and Indirect Institutional Costs (G + H) 723,570.00 

1•· Fee Funds Requested ($)'I 

K. Budget Justification• File Name: 

Budget_Justification1018451146.pdf 

(Only attach one file.) 

RESEARCH & RELATED Budget {F-K} (Funds Requested) 

Tracking Number: GRANT11743383 
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P51 OD011132 
Support of Yerkes National Primate Research Center 

Revision Application-Support for New England Animals 
Budget Justification 

We request funds to support specific pathogen free (SPF) rhesus monkeys that were 
transferred from the New England Primate Research Center (NPRC) to the Yerkes 
National Primate Research Center. This is an expense that was unanticipated at the 
time of our competitive renewal request, and represents a significant expansion from 
our scope. The animals are being transferred to YNPRC in two phases; phase 1 
animals (40) were transferred to YNPRC on March 18, 2014, phase 2-a animals (49) 
were transferred on September 23, 2014, and phase 2-b animals (44 anticipated, of 
which 6 are infants) are scheduled for transfer on October 20, 2014. This revision 
proposal requests costs to support all animals from the New England NPRC for the 
upcoming budget period of 5/1/15 - 4/30/16. 

Personnel: 
eluded by Requester 

I
EFFORT 

I �------�MD ._ ____ .....,Months effort) is the Director of the Yerkes 
National Primate Research Center. As sue

r 
this co

l
ponent, as well as everything else 

at the YNPRC is under his overall direction FFORT or salary is requested with this
revision application. 

Funds are requested for the following personnel. Emory University's current fringe 
benefit rate is 24.6%. 
eluded by Requester 

I
EFFORT 

I VMD �--____,�Months effort) will serve as the Project Lead for the
---.......,0,....o=n=y..,....,...,=e=so=u�rces component of this request. She is the Associate Director for Animal 

Resources and will oversee the management of these animals and the future 
assignment of offspring to appropriate research studies as they reach assignable age. 
eluded by Requester 

I
EFFORT 

I PhD,,_,--.___,,=---.--_.Months effort) will serve as the Colony Director .
............ ..--e -w�1-.r-w-o_,,r.--c.-o ....... sely with the Project Lead, and will manage our breeding colony which 

includes the animals transferred from the New England PRC. 
pcluded by Requester I 

�FF ORT 

I 
,....l _____ �l.,.,__.....-r--,---,,Months effort) will serve as the Colony Coordinator.
She currently is at the New England PRC, and will be transitioning to YNPRC starting 
November 1, 2014. She has extensive knowledge of the animals that are transferred to 
Yerkes, and will coordinate daily colony management activities for these animals. Her 
familiarity with this colony with greatly facilitate our ability to access them, conduct 
behavioral enrichment with them, and transition them to our type of housing and 
processes. 
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Veterinary Technician (9.6 Calendar Months effort) effort will be shared among a 
group of veterinary technicians to ensure there is continued coverage. Although we 
request per diem for the animals over age 1 below, the animals from the New England 
NPRC will be part of our breeding colony, and they require additional veterinary and 
husbandry care not normally required for animals assigned to research protocols. Thus 
we request salary support for veterinary technician effort. 

Animal Care Technician (12.0 Calendar Months effort) will be shared among a group 
of animal care technicians to ensure there is continued husbandry coverage that are 
required above and beyond the level covered by the per diem. Similar to the support for 
veterinary technician effort, additional animal care technician effort is required for these 
animals because they will be part of our breeding colony. 

Total personnel costs requested: $131,581 

Per Diem: 

We request funds to cover per diem for the animals transferred from the New England 
PRC and their offspring. Per Yerkes policy, we do not assess per diem on infants until 
they are weaned, which we designate to be at the age of one year. Thus we are not 
requesting per diem support for infants until they reach one year of age. Per diem 
covers general clinical and husbandry care. Please see the following pages for the 
breakdown of per diem costs. 

Total per diem costs requested: $339,216 

Virus Screening Costs: 

Per Yerkes policy, we conduct virus screening once a year to establish and confirm their 
SPF status. This is a required cost for animals regardless of age, and is not covered by 
the per diem. Please see the following pages for the breakdown. 

Total virology screening costs requested: $28,118. 

Program Income 

During calendar year 2016, we anticipate at least 12, possibly up to 20, animals to 
reach age 3 and become available for assignment prior to the end of the proposed 
project period. We estimate the program income for these animals to be at least 
$80,000. 
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Personnel 

Excluded by 
Requester 

VetTech 
Animal Care Tech 

Per Diem 

Virus Screening 

PSl OD011132-55 

Administrative Supplement for New England animals 

Budget Detail 

5/1/2015 to 4/30/2016 

Fringe Rate 24.60% 

Annual effort % CM effort Sal Requested Fringe 
Component Pl nstitutional □

r
FFORT 

1
,.,01

Colony Director �ase Salary 4,378 
Colony Coord 32,703 

80% 9.60 32,000 
ACT 100% 12.00 33,000 
Personnel Total 97,703 

total 
886 4,487 

1,077 5,455 
8,045 40,748 
7,872 39,872 
8,118 41,118 

24,035 

Animals will be in group housing at the Field Station, except when clinical hospital stay required 
Per diem not assessed on infants until weaned (until 1 year old) 

Phase 1: Animals transferred to YNPRC 3/18/14 and their infants 

Animal Group Housing 
Animal Group Housing 
2014 Infant Group Housing 
2014 Infant Group Housing 
2015 Infant Group Housing 
2015 Infant Group Housing 
Phase 1 subtotal 

#animals Start end #days 
39 5/1/15 8/31/15 
39 9/1/15 4/30/16 
1 5/1/15 8/31/15 
1 9/1/15 4/30/16 

20 5/1/15 8/31/15 
20 9/1/15 4/30/16 

rate 
123 
243 
123 
243 
123 
243 

Phase 2-A: Animals expected to be transferred to YNPRC 9/22/14, and their infants 

#animals Start end #days rate 
Animal Group Housing 49 5/1/15 8/31/15 123 
Animal Group Housing 49 9/1/15 4/30/16 243 
2014 Infant Group Housing 8 5/1/15 8/31/15 123 
2014 Infant Group Housing 8 9/1/15 4/30/16 243 
2015 Infant Group Housing 25 5/1/15 8/31/15 123 
2015 Infant Group Housing 25 9/1/15 4/30/16 243 
Phase 2-A subtotal 

Phase 2-B: Animals expected to be transferred to YNPRC October 2014\, and their infants 

#animals Start end #days 
Animal Group Housing 38 5/1/15 8/31/15 123 
Animal Group Housing 38 9/1/15 4/30/16 243 
2014 Infant Group Housing 13 5/1/15 8/31/15 123 
2014 Infant Group Housing 13 9/1/15 4/30/16 243 
2015 Infant Group Housing 20 5/1/15 8/31/15 123 
2015 Infant Group Housing 20 9/1/15 4/30/16 243 
Phase 2-B subtotal 

Per Diem Total 

Screening done once a year 
Initial virus screening for Phase 1 animals completed in April 2014 

Phase 1 Animals (incl. 2014 FY15 
Phase 1 - 2015 Infants FY16 
Phase 2A Animals (incl. 201 FY15 
Phase 2A - 2015 Infants FY16 

#animals 
40 
20 
57 
25 

rate 
130.81 
134.73 
130.81 
134.73 

rate 

6.14 
6.32 
6.14 
6.32 

6.14 
6.32 
6.14 
6.32 

6.14 
6.32 
6.14 
6.32 
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subtotal 
29,454 
59,934 

755 
1,537 

91,680 

subtotal 
37,006 
75,302 
6,042 

12,294 

130,644 

subtotal 
28,698 
58,398 
9,818 

19,978 

116,892 

subtotal 
5,232 
2,695 
7,456 
3,368 

131,680 

339,216 
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PSl OD011132-55 

Administrative Supplement for New England animals 

Budget Detail 

Phase 2B Animals (incl. 201· FY15 

Phase 2B - 2015 Infants FY16 

Virus Screening Total 

SUBTOTAL Direct Costs ( MTDC 

SUBTOTAL F&A Costs 

TOTAL COSTS 

Budget Justification 

5/1/2015 to 4/30/2016 

51 

20 

499,014 ) 

45%) 

130.81 

134.73 

Page 140 

6,671 

2,695 

28,118 

499,014 

224,556 

723,570 
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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: GRANT11743383 

Totals($) 

3 

339,216.00 

28,118.00 

9,942.00 

121,738.00 

131,680.00 

367,334.00 

499,014.00 

224,556.00 

723,570.00 
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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*

Q 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)* 

80,000.00 Primate use fees from assignment 
.............................................................. --········ ························•··········· · · · · · · · · ·········•············· ··············•···•···················· ···· •···•························•···•
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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 Q 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: GRANT11743383 
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PHS 398 Research Plan 

Please attach applicable sections of the research plan, below. 

1. Introduction to Application
An_Res_lntroductionl018451173.pdf 

(for RESUBMISSION or REVISION only) 

2. Specific Aims An_Res_Specific_Aims IO I 8451115. pdf 

3. Research Strategy* An_Res_Research_Strategy IO 18451 l 5 l .pdf 

4. Progress Report Publication List Pub_List_Col_Resources LO 18450957 _pdf 

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 Vertebrate_Animals 1018450936-pdf 

9. Select Agent Research

10_ Multiple PD/Pl Leadership Plan 

11. Consortium/Contractual Arrangements

12. Letters of Support

13. Resource Sharing Plan(s) Resource_Sharing_Plan I 018450937-pdf 

I---

Appendix (if applicable) 

14. Appendix Employee_Effort_ Col_Resources IO 18450960.pdf 

Page 144 

0MB Number: 0925-0001 

Tracking Number: GRANT11743383 Funding Opportunity Number: PAR-14-226. Received Date: 
2014-09-25T16:38:19.000-04:00 

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



Contact PD/Pl: Caughman, Stewart Wright Animal-Resources-001 (100) 

INTRODUCTION 

This competing revision application seeks additional support for the Yerkes National Primate Research Center 

(YNPRC) Base Grant (P51 OD 11132) that will allow expansion of the rhesus macaque specific pathogen free 

(SPF) colony by the inclusion of SPF animals from the New England Primate Research Center (NEPRC). The 

YNPRC has recorded remarkable progress in the present reporting period (5/1/2011 - present), as evidenced 

by numerous high quality publications (over 540, including multiple publications in high profile journals), 

construction of new animal facilities, including a state-of-the-art transplantation and BL3 facility, and expansion 

of its research funding base, even in the era of an extremely competitive NIH funding environment, with a 13% 

increase in research funding in FY 2014. 

The continued growth of our research base at Yerkes, coupled with the more specialized demands of 

investigators for genetically well-characterized nonhuman primates, have strained the capacity of our existing 

rhesus macaque SPF breeding colony, and resulted in the need to obtain animals from outside sources. With 

the support of ORIP leadership, Yerkes has partnered with the NEPRC to facilitate the transfer of 

approximately 135 SPF breeding animals from the NEPRC SPF colony. The NEPRC SPF rhesus macaque 

breeding colony was established in 1988 and represents one of the oldest and best-characterized SPF rhesus 

macaque colonies in the United States. Virologic monitoring for B virus, STLV, SIV, and SRV has been 

conducted using rigorously established protocols with no breaks in SPF status since 1992. Breeding has been 

carefully managed, and the entire breeding colony has undergone comprehensive MHC class I typing using 

next generation sequencing techniques. The planned closure of the NEPRC puts at risk a valuable resource 

that represents an investment of tens of millions of research dollars and necessitates transfer of this valuable 

resource to other NPRCs. 

Initial phases of the transfer of NEPRC SPF breeding colony animals to Yerkes have already been completed, 

and the third and final phase of transfer will occur in October of 2014. A comprehensive plan for the 

incorporation of the NEPRC breeding colony animals into the YNPRC SPF breeding colony has been 

established, which includes a three month quarantine, detailed virologic and TB testing, as well as behavioral 

evaluation and training. The initial phases of this transfer have been supported by an administrative 

supplement to the Yerkes P51 Base Grant during the project period of May 1, 2014 to April 30, 2015. The 

current request provides the appropriate resources for animal care and associated personnel support for the 

period May 1, 2015 to April 30, 2016, prior to the renewal of the Yerkes Base Grant, which will be submitted in 

May 2015. 

The incorporation of a significant subset of the NEPRC breeding colony animals into the Yerkes SPF breeding 

program will preserve this invaluable resource, as well as enhance the YNPRC's ability to serve as a resource 

to core investigators and to scientists nationally and internationally, all for the ultimate goal of advancing 

human health. 
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SPECIFIC AIMS 

Rhesus macaques are one of the most common nonhuman primate species used in biomedical research, both 

at the national level and at the Yerkes NPRC. The rhesus macaque is widely acclaimed as the premier 

preclinical model of HIV infection, as well as a preeminent model for neuroscience, transplant medicine and 

infectious diseases other than HIV. In recent years, there has been an increase in the demand for specific 

pathogen free (SPF) rhesus macaques in general, and SPF macaques with specific genetic backgrounds in 

particular. 

The Yerkes NPRC currently supports a portfolio of over $73 million in grants focused on infectious diseases, 

including SIV/HIV studies, transplant medicine, drug addiction, movement disorders, appetite regulation, 

developmental disorders, and changes in cognitive function related to neurodegenerative diseases and aging. 

Total research funding in FY 2014 grew by 13%. Accordingly, we have observed progressive increases over 

the past four years in the requests for rhesus macaques at Yerkes. However, our ability to meet these 

increasing demands have been constrained by multiple factors. The YNPRC recently completed a transition of 

the macaque breeding groups to full SPF status in 2013. This breeding population, however, is currently 

skewed towards younger animals and requires additional time for expansion to support the continued research 

demands. The transition of the entire breeding colony to SPF has hampered the availability of animals to meet 

immediate assignment needs. 

The existing portfolio of funded grants, as well as conservative estimates of funding that will be derived from 

pending grants, dictate that we increase our ability to produce animals of suitable phenotypes for these diverse 

studies. The central objective of this competing revision application is to provide support for the incorporation 

of animals from the NEPRC breeding colony to the Yerkes SPF breeding colony. 

Specifically, we propose the integration of NEPRC rhesus macaques into the Yerkes breeding colony 

to augment the supply of SPF rhesus macaques available to support NIH-funded research. 

Yerkes will be integrating approximately 135 rhesus macaques from the NEPRC colony into the YNPRC 

breeding colony. The animals are being transferred in three different groups to YNPRC. The first group of 

breeding animals arrived in March 2014, the second group in September 2014, and the third set will arrive in 

October 2014. The additional resources provided by this competing revision application will provide for the 

care and testing of these animals and their integration into the Yerkes SPF breeding colony. 

The integration of animals from the NEPRC breeding colony along with the achievement of multi-generational 

equilibrium will enable the rhesus macaque breeding colony at YNPRC to reach its full potential in supplying 

appropriately aged and genetically characterized animals for assignment to researchers at Emory University 

and elsewhere. The resulting supply of high-quality and well-characterized rhesus macaques will therefore 

enhance our ability to support our overarching research mission. 
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RESEARCH STRATEGY 

PROGRESS AND MAJOR ACCOMPLISHMENTS 

Yerkes research portfolio has continued to grow over the current reporting period, with $73.4 million dollars in 

grant support in the past fiscal year, representing an increase of 40% since FY 2010 (excluding ARRA funds) 

and a 13% increase since FY 2013 Throughout this period, multiple factors have influenced the availability of 

rhesus macaques to support this research. The process of transitioning to an SPF breeding colony resulted in 

fewer animals immediately available for assignments as the newly formed groups stabilize and grow. In 

addition, the expanding specifications for animal requests, such as highly specific MHC types, has limited the 

pool of available animals that meet the exact criteria to select for individual research project assignments. 

Furthermore, we anticipate a need for expanding the breeding colonies as grantees address the planned 

implementation of NIH requirements for inclusion of both sexes in preclinical research. As investigators start 

requesting more female rhesus macaques, the production rates in colonies will decline as the pool of available 

breeding females decreases. It will be essential for Yerkes to expand the breeding populations of rhesus 

macaques if females are incorporated into projects at a higher rate, since traditionally a large percentage of 

females remained in the breeding groups to serve as future breeders. 

This multitude of factors has resulted in limitations in animals available for assignment, especially given the 

constant demand of animals for projects. In order to meet the requests at the YNPRC in the past year, we 

have acquired 152 research animals from the NEPRC that are being assigned to projects upon clearing 

quarantine at Yerkes. This group of 152 research animals did not receive NIH support, as they were obtained 

to fill standing animals requests. Importantly, an additional 135 breeding animals from the NEPRC will be 

assigned to the YNPRC SPF breeding colony. Yerkes has experienced progressive increases in the number of 

animal assignment requests over the past four years, ranging from 4% to 8% increases per year (Figure 1 ). 

This graph demonstrates the ever increasing demand for rhesus macaques over the past four years at Yerkes. 

The 2014 animal requests include requests that have already been filled, requests that are pending 

assignments and our projection of animals requests that will be submitted throughout the remainder of 2014. 

Figure 1 The number of rhesus macaque research assignments over the past four years. 
**Projected 2014 assignments based on pending and anticipated requests. 
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The addition of NEPRC animals to the Yerkes SPF breeding pool will help Yerkes accommodate this growth in 

animal requests. A list of animal requests that have been completed and requests that are still pending are 

detailed in Table 1 A&B below. The addition of the 152 (unsupported) research animals from NEPRC was 
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essential to meet investigator requests in 2014. The addition of the 135 breeding NERPC animals will be 

essential to ensure an adequate colony size to meet future demands. 

Table 1 A- Pending research requests for rhesus macaques 

I P.I. Project Title 
Animals Animals Animals 

excluded by 
Requested Assigned Outstanding 

Requester Development of a monkey model of dystonia 1 0 1 
Systems biology of malaria as a model for host• 

oathooen interactions 
5 1 4 

lnaclivated AT-2 trealed SIVmac239 and 
Laclobacillus plantarum (LP) as candidate AIDS 54 52 2 

vaccines 
B�cell biology of mucosal immune protection from 

100 71 29 
SIV/SHIV challenge 

Comoaralive AIDS Core 12 9 3 
Prosocial brain: Evolution of the human capacity for 

10 0 10 empathy, compassion, and cooperation 
Developing a safe vaccine against group A 

20 0 20 streotococci 
Evaluation of the therapeutic role of Anti a4'37 

4 3 1 
antibodv in chronic diarrhea in iuvenile macaoues 

Use of novel automated feeders to control obesity of 24 12 12 
socia.llv•housed rhesus macaaues 

CD40L adjuvanted clade C DNA and MVA HIV 
46 0 46 vaccines 

Mucosal protection against HIV generated by PIV5 10 0 10 
TLR adjuvanted BG505 HIV-1 SOSIP trimers for HIV 

12 0 12 
immunization 

Impact of early ART on SIV reservoirs 12 0 12 

Targeting cytolylic cells to lymphoid sites of HIV 
10 0 10 

oersistence 

I Total 320 148 172 

Table 1 B - Completed research requests for rhesus macaques in the past year 

I P.I. Project Title 
Animals Animals 

Requested Assigned 

Excluded by Drua induced hypothermia in rhesus monkeys 3 3 
Requester Extrastriatal functions of dopamine t 1 

Establishing quarantine procedures for Emory 
Transplant Center non-human primates 

28 28 

Blood donors for orimate transolantation studies 1 1 
Choroidal translocation in a non4human primate model 4 4 

Acute infection T cell dvnamics 18 18 

Genier for HIV/AIDS Vaccine Immunology and 
3 3 lmmunoaen Discovery · parent project 

Programming the magnitude and persistence of 
protective humoral resoonses aoainst HIV 

36 36 

Development and validation of a primate model of 
selective modulation of neurobiological tunctions 

2 2 using designer receptors exclusively activaled by 
designer druas 

Evaluation of acute babeslosis in rhesus macaaues 5 5 

Thalamic interactions with the striatum 1 1 
Systems biology of malaria as a model for host· 

5 5 
oathooen interactions 

Effect of early life stress on immune activation and 
24 19 

susceptibility to SIV infection in rhesus macaques 
Transcriptome resources for comparative primate 

5 5 models of lentivirvs infection 
Gut homina cells in SIV infection 28 28 

Ontogeny and neural basis of social visual 14 14 
enaaaement in monkevs 14 14 

PET imaging and cocaine neuropharmaootogy in 
5 5 monkevs 

Comparative AIDS Core 1 1 
Pedlalric HIV cure: A rhesus macaque model 4 4 

Evaluation of acute babesiosis in rhesus macaaues 1 1 
GluN2D antagonism in the subthalamic nucleus for 

the treatment of Pafkinsonism 
1 1 

Developing a safe vaccine against group A 
2 2 

streo1ococci 
Thalamic inleractions with the striatum 1 1 

Neuroprotection by XProt 595 in a chronic MPTP 
monkev model of PD 

2 2 

Monoclonal antibody-based multipurpase microbicides 4 4 

Activity of a novel FSH receptor modulator in 
6 6 

macaaue non-luteinizina aranulosa cells 
Heoatitis C reolication in macaaue monkevs 2 2 

Total 221 216 
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Currently, there are 1,756 rhesus macaques in the breeding colony at the YNPRC Field Station. In addition, 

we have expanded the genetic characterization of this SPF colony by developing full pedigree information. 

The focus of this competing revision application is to expand the Yerkes pedigreed SPF rhesus macaque 

colony by integration of the NERPC animals to serve the future needs of NIH-supported investigators from 

YNPRC and elsewhere. 

Expansion of the YNPRC SPF Colony 

A systematic increase in our SPF population has been accomplished at Yerkes through the screening and 

subsequent recruitment of recently weaned animals from our non-SPF (conventional) colony, and through 

births in established SPF breeding groups. As of 2012, with the elimination of the non-SPF rhesus monkeys at 

the Field Station, we have now stopped screening/recruiting non-SPF animals to augment our SPF numbers. 

The housing that was formerly occupied by conventional non-SPF rhesus monkeys has been populated with 

SPF breeding groups. We continue to expand SPF colony numbers through the recruitment of progeny as 

breeders from our established SPF breeding groups along with the acquisition of the breeding animals from 

NEPRC. Maximizing production will continue until all of our SPF compounds have reached their carrying 

capacity, with the appropriate population and age stratification to sustain the population and meet research 

demands. 

In 2011, we designated all of our rhesus groups at the YNPRC Field Station into one of two general categories 

- "AIDS-designated", which are managed for maximum production to support SIV/HIV research, and "Open

designated", which, in addition to support of SIV/HIV research, are also available for other non-AIDS related

research programs at Yerkes. Some of these latter studies require utilizing large social groups, an approach

that has been a hallmark of the behavioral neuroscience research activities at the Yerkes Field Station for four

decades. To ensure a steady availability of animals for SIV/HIV studies, we have set aside a significant

proportion of rhesus breeding groups as "AIDS-designated". Restricting the use of these dedicated animals to

SIV/HIV studies allows colony managers to optimize breeding in order to maximize the availability of desired

progeny for AIDS studies. Balancing the animal and research needs for AIDS-related and non-AIDS studies

has, in the past, been a challenge for the management of large breeding colonies of rhesus monkeys, but our

recently initiated plan to have dedicated animals in our AIDS-designated Colony for AIDS research and the

Open-designated Colony for both AIDS and non-AIDS research activities, eliminates that challenge, providing

an innovative approach to ensure colony growth while at the same time provide animals for AIDS-related and

non AIDS related studies.

The broader goal of shifting the entire YNPRC rhesus breeding population to SPF status has been supported 

by program income, including income derived from non-AIDS studies utilizing animals from the Open

designated breeding groups through animal use fees and per diem. Importantly, the additional cost recovery 

generated by the assignment of animals in these groups will help contribute to the overall colony financial 

sustainability. Converting the animals in both the AIDS-designated and Open-designated groups to SPF status 

is consistent with the basic underlying requirement to enhance both the quality of science and personnel safety 

with respect to all research programs conducted at the YNPRC. 

Incorporation of NEPRC SPF animals into the YNPRC SPF Breeding Colony 

In order to best accommodate the quarantine process and group formation of the NERPC animals into the 

YNPRC colony, the shipments of breeder animals have been divided into three phases. The first phase 

included a shipment of 39 animals that arrived in March 2014 at the Field Station. The second phase of 
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animals (52) arrived in September 2014 at the Main Station. The last phase will entail a shipment of 44 
animals to the Field Station in October 2014. 

Upon arrival at Yerkes the animals were housed in run space at the Field Station (phase 1) and either run 
space isolated from the rest of the colony or isolated housing rooms with caging at the Main Station (phase 2) 
to undergo the three month quarantine process. Animals that have already arrived in groups have either 
completed or are completing quarantine in their existing social groups in run housing. Several phase 2 animals 
arrived in smaller pairs or single housing and are completing quarantine in pair housed caging or will have pair 
housing attempted during the quarantine period. The animals scheduled to arrive in October will complete 
quarantine in run housing social groups at the Field Station. During the quarantine period the animals 
complete a minimum of 6 TB tests at 2 week intervals along with radiographs at completion of quarantine, 
receive comprehensive physical examinations and laboratory testing (CBC and serum chemistries) and 
virology screening (SIV/STLV/SRV/CHV2). Throughout the quarantine period animals are evaluated by colony 
management and/or behavioral management to assess behavioral profiles and collect information on social 
structure and dominance hierarchy. Animals are also trained during quarantine to participate in the standard 
animal access procedures employed at Yerkes (shifting to animal transfer boxes) to facilitate the animal 
accesses during quarantine. 

The phase 1 animals completed quarantine in June 2014 and are currently being evaluated for larger group 
formations. Once the plan for groups are established the smaller rou s will be strate ically combined to form 
2 larger groups that will be housed in pecific Animal Location at the Field Station. 
Phase 2 and 3 animals will ultimate! be combined ost- uarantine to form four lar er social rou s. Six of 
these harems would be housed Specific Animal Location at the 
Field Station. The J compounds are current y e1ng mo 1 1e to convert rom pecific Animal Location 

fpecificAnimal Location Ito accommodate the formation of the NEPRC groups The remaioioa frn1r harems will 

. _ be combined to form two additional large breeding groups that will be housedFpecific Animal Location 
specific Ani (as described above). The Yerkes staff has extensive experience in introducing animals to form Location 
�---�ocial groups. In the event the males of the three harems are not socially compatible, any male who is 

removed would be placed in another SPF breeding colony to increase genetic diversity in the groups. These 
newly formed groups would then remain in our SPF breeding colony at the Field Station. 

SERVICE PLAN/ APPROACH 

The maintenance of socially stable macaque breeding groups is critical to meeting supply goals for SPF rhesus 
macaques. We will continue to utilize our proven management practices to maintain diverse multi-matrilineal 
and generational populations while incorporating new management methodologies for optimum production of 
animals. As noted above, the YNPRC SPF breeding colony has expanded substantially over the last 4 years. 
The growth of the SPF colony has incorporated genetic consultation to maintain population diversity, producing 
genetically well-characterized experimental models that are tested annually to verify SPF status. 

This revision application for supplemental funding seeks support for a targeted number of breeding animals 
from the NEPRC to augment the breeding colony at YNPRC. Table 2 below provides the current and 
projected demographic breakdown of this Colony incorporating the animals from NEPRC. The population 
projection was based on age-dependent mortality and reproductive rates. 
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Table 2- Past and projected SPF colony demographics incorporating NEPRC animals 

Jul2013 Jul2014 Jul2015 Jul2016 

Breeding Females 499 569 613 621 

BreedinQ Males 78 90 112 99 

Infants 306 326 376 406 

One Year Olds 277 314 294 320 

Two Year Olds 202 259 282 284 

Three Year Olds 159 157 163 170 

•• Animals Available for Assianment 260 236 250 281 

Colony Total (w/ NEPRC animals) 1520 1715 1840 1900 

Colony Total (w/o NEPRC animals) 1520 1605 1616 1662 

# Additional SPF Animals w/ NEPRC 0 110 224 238 

Jul2017 

636 

115 

426 

316 

312 

181 

298 

1986 

1696 

290 

** 3 year olds not retained as replacement breeders plus others animals that become available for assignment 

Use of the SPF rhesus monkey model in AIDS-related research at the YNPRC has expanded significantly 
since 2008, as exemplified by the recent awarding to Emory and Yerkes of two major multi-million dollar NIH 
grants focused on HIV/AIDS vaccines, namely the NIH/NIAID U01 AI096187 award "Consortium for AIDS 
Vaccine Research in Nonhuman Primates" and the NIH/NIAID UM1Al100663 award "Center for HIV/AIDS 
Vaccine lnitiative-lmmunogen Design (CHA VI-ID)", in addition to several other smaller Federal and non
Federal awards. Even with this increase, Yerkes has been fortunate to meet the needs of the expanding 
research programs largely due to support provided over the years from the U24 grant. Figure 1 and Table 1 
above provide the current and projected number of animals required annually to support research studies, 
based on current and anticipated funding over the proposed project period. The progeny from this colony that 
are not required as replacement animals to serve as future breeders will be available for assignment to 
research studies. 

Currently, animals are assigned to studies via the Yerkes Resource Allocation Advisory Committee. AIDS
designated Colony SPF animals will be allocated to NIH-funded AIDS studies on a first-come, first-served 
basis. Any AIDS-designated Colony animals that are not required internally for AIDS studies will be initially 
offered to AIDS investigators from the other NPRCs through the Animal Locator on the NPRC Consortium 
website. Details of animals not selected through the locator will be forwarded to NIH to be offered to NIH 
supported AIDS investigators from other institutions before being released for possible non-AIDS study 
assignments. 

The AIDS-designated and Open-desi nated Colonies at the Yerkes Field Station are managed by the Colony 
��

1

ii:1��Y ment Committee, c aire .__ ___ ___.DVM, Assistant Director of Animal Resources at the Field 
�---�·- In addition to the Chair, the Colony Management Committee is com rise VM Excluded by

Requester 
DACLAM, Associate Director for Animal Resources; scientists, includin Excluded by PhD, who provid...__ ___ ___, 
expertise on rhesus monkey group organization and breeding, and ��1

1��:1��Y , who provides 
expertise in primate genetics; the Field Station Animal Care Operations Manager responsible for animal 
husbandry; senior staff members of the Colony Management Unit; director of the Behavioral Management Unit; 
and other Field Station clinical veterinarians. The committee meets twice monthly to review colony 
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management plans regarding breeding group structure and composition, breeder male and female 
replacement; and listing of potential animals for assignment to research studies. Colony management staff 
evaluates breeding output in all breeders annually, and clinical exams and reproductive assessments are 
performed, as needed, to determine if targeted breeders should be replaced. 

eluded by Requester 
Based on paternity and genotyping information 

!=o-=,--,--..,...,..,,____.makes recommendations on breeder male 
selection to maximize genetic diversity of the SPF colon . We reviously acquired 36 SPF breeder males of 
Indian origin from the Oregon NPRC and th pecific Private Vend0r which, combined with our existing stock 
of SPF breeder males, helped us meet our long term genetic diversity needs. Furthermore, for AIDS-related 
projects, investigators often require animals with particular MHC genotype, e.g., lacking MHC class I alleles 
such as Mamu-A*01, 8*08, and B*17that are associated with spontaneous control of SIV replication. 
Therefore, we have competing goals of producing a sufficient number of animals with the desired MHC 
genotypes, but doing so in a way that protects the inherent genetic diversity of the colony. Through the 
collaborative efforts of the NIH-supported Nonhuman Primate Genetics/Genomic Consortium as well as the 
Breeding Colony Managers Consortium, we have developed an innovative target breeding strategy that helps 
meet both goals. Males selected for breeding in the AIDS-designated colony are negative for the above
mentioned MHC alleles that most AIDS-related investigators wish to avoid including in their studies. However, 
breeding females are not selected by MHC genotype. Males selected as breeders are unrelated to breeding 
females in the group, having a kinship coefficient of less than 0.0625. This breeding strategy allows Yerkes to 
meet its goals of producing the number of offspring necessary for the ongoing AIDS-related projects while 
maintaining genetic diversity of the colony. 

Quarantine 

Nonhuman primates (NHPs) received from outside sources are separated from the general colony in a 
designated quarantine facility at either the Field Station or the Main Station and allowed to acclimate for a few 
days before they are anesthetized for a tuberculin test and physical examination. During this initial period they 
are examined and monitored for evidence of clinical abnormalities, diarrhea, etc. Quarantine for Old World 
monkeys lasts 3 months. During this time, the monkeys are examined and AP and lateral radiographs are 
taken prior to release. Tuberculin testing is carried out every two weeks using the intradermal eyelid TST as a 
primary test. No animal is released from quarantine until all animals in the group have had six consecutive 
negative tuberculin tests. Additional laboratory tests may be done during quarantine, as required. NHPs are 
pair or group housed whenever feasible during the quarantine period. NHPs received from outside sources 
are not used actively in research studies until after the quarantine period appropriate for the species. Minor 
interventions such as blood collections for research purposes may be permitted at the time of routine 
anesthetic accesses for tuberculin testing at the discretion of the attending veterinarian after the first half of the 
quarantine procedures have been completed successfully. A detailed description of quarantine procedures is 
provided in the Yerkes SOP 5.5 entitled Laboratory Animal Quarantine. 

Record Keeping 

A new animal research management system (ARMS) was developed in collaboration with several other 
NPRCs and was activated for general use at YNPRC in September 2013. A computer-based and paper-file 
record is maintained for each NHP in the colony. Computerized records were initiated in 1990, and the animal 
record data prior to that time is primarily paper. Until September 2013, the computer-based system was in a 
SUN-microcomputer system. All information from the previous database has been transferred to the new 
ARMS system. All records are maintained by the staff in the Animal Records Office. The minimum data 
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recorded for each NHP includes the species, sex, date of birth, location and most recent survey data including 

body weight, tuberculin test results, immunizations, and project assignment. Clinical and laboratory data that 

may be generated are also included. With respect to IACUC protocols, computer based records are 

maintained on the specific IACUC assignment of the animal as well as the number of animals per species 

approved for the study. IACUC protocols also are available through TOPAZ Technologies, Web P&R, to all 

clinical veterinarians, the Animal Surgery Specialist, Research Services Supervisor and Animal Records 

Supervisor. 

Virology Testing at Yerkes 

Nonhuman primate virus testing is the primary function of the Yerkes Virology Core. The Core annually tests all 

animals in the Specific Pathogen Free (SPF) colony at Yerkes for the presence of infection by SIV, Simian T 

Lymphotropic Virus (STLV), Simian type D retroviruses (SRV), and Simian Herpes B virus (Herpes-B). Testing 

for SIV and STLV is easily achieved as these viruses produce robust and highly detectable humoral 

responses, and stably integrate into the genome a large number of host cells facilitating polymerase chain 

reaction (PCR) detection. SRV-infected animals also usually exhibit a robust humoral immune response; 

however, detection of integrated virus is confounded by a high degree of sequence similarity between SRV and 

endogenous primate retro-elements. For these three retroviruses, we perform three tiers of tests. First, animals 

are screened for virus-specific antibodies using cytometric bead array technology, where polystyrene beads 

are labeled with virus antigens and read on the Bio-rad Luminex platform. Animals with a positive or 

indeterminate Luminex result are then tested by Western blot for the presence of antigen-specific antibodies. If 

any of these animals are still indeterminate by Western blot, DNA is extracted from frozen peripheral blood 

mononuclear cells (PBMC), and a PCR test is performed to detect integrated viral genomes. Currently, all 

retrovirus tests are performed in-house by the Yerkes Virology Core, except for the detection of SRV by qPCR 

for which samples are sent to the California National Primate Research Center. 

During the current P51 funding cycle, the Virology Core has made significant progress toward transitioning 

three diagnostic tests to in-house assays. Beginning in early 2013, the Virology Core began development of in

house Cercopithecine Herpes B (B-virus) serological screening and Western blot testin usin whole, 

inactivated B-virus preparations purchased from the National B-virus Laboratory run by clude
1d by at eaues er 

Georgia State University. We have conducted a full year of validation for a highly sensitive, sero ogical 

screen and a highly specific, confirmatory Western blot assay by comparison with results received from the 

National B-virus Laboratory. With both of these assays fully confirmed to produce reliable results for B-virus 

detection, we will be transitioning to the performance of most of our B-virus SPF testing in-house, while only 

sending samples with indeterminate and positive results out to third party facilities (both the National B-virus 

Laboratory and VRL.) Finally, the Virology Core has begun development and initial validation of a real-time 

PCR for the confirmation of Simian betaretrovirus (SRV) infection the in the SPF colony at Yerkes. One major 

impediment for validation of this assay was the identification of SRV positive animals from which DNA could be 

obtained in order to test the accuracy of the real-time quantitative PCR (qPCR) in discriminating SRV-positive 

from SRV-negative animals. SRV-positive rhesus macaque samples were obtained earlier this year and 

preliminary testing of Yerkes SPF animals will begin once the assay standard curve is validated and the 

sensitivity of the assay is confirmed using the new SRV-positive animals. 

Additionally, the Virology Core has continued to provide rapid and reliable serological and molecular testing for 

SIV, STLV, and SRV while developing these other in-house virological assays. Furthermore, the expertise of 

the Virology Core has been utilized in revising the standard operating procedures at Yerkes for exposure and 
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non-negative results, as well as consulting on incidents with the potential to expose SPF animals to non-SPF 

conditions. 

The Virology Core will continue to provide high quality, reliable virology testing and consulting services for the 

SPF breeding colony at Yerkes. Additionally, the Virology Core will continue its plan for the validation and 

implementation of new SRV quantitative PCR detection assay. Similarly to the validation performed for B-virus 

serological assays, a year long validation of the SRV qPCR detection assay will begin shortly wherein, animals 

exhibiting indeterminate or positive reactivity on SRV Western blots will be tested by comparing the results of 

the in-house real-time PCR with those obtained from testing at the California National Primate Research 

Center. When test results disagree between facilities, a third party will be contracted to help validate results. 

All Yerkes virology testing policies are consistent with the position papers developed in the National Primate 

Research Center consortium group evaluating SPF testing programs. 

Genetic Characterization 

The YNPRC SPF colony, consisting of both the AIDS-designated and Open-designated colonies, is a large, 

phenotypically diverse colony of Indian origin rhesus macaques that provides animals for a wide variety of 

basic science and pre-clinical research programs including studies of HIV pathogenicity, prevention, and 

therapy, as well as other infectious diseases, transplant medicine, and neuroscience. As a result, genetic 

characterization of the colony is vital, both to maximize production of suitable research subjects and facilitate 

effective management strategies critical to the long-term health of the colony. As such, the Yerkes colony is 1) 

comprised of a fully pedigreed population consisting of over 5000 subjects (cumulative) in which relationships 

can tracked backward though multiple generations extending over many years; 2) confirmed to have animals of 

Indian origin; and 3) possesses characterization of the MHC locus within the colony, including genotyping of 

three specific loci (Mamu-A *01, 8*08, and 8*17) that are of critical importance in SIV/HIV studies. 

Currently, the pedigree of the Yerkes population is derived from genotypes of 96 highly polymorphic single 

nucleotides (SNPs) that were developed and tested through the NPRCs' Genetics and Genomics Working 

Group (GGWG). This approach offers three significant advantages. First, it is significantly less expensive on a 

per animal basis than the more conventional microsatellite genotyping. Second, because the genotypic assay 

designed for these SNPs can be multiplexed to a much higher degree than microsatellites, data can be 

obtained more efficiently. Finally, because these particular SNPs have been developed collaboratively, the 

same panel of SNPs will be genotyped for rhesus macaques at each NPRC, thereby allowing direct 

comparison of these data across centers. Indeed, the animals acquired from the NEPRC have already been 

genotyped for the same loci. Thus, newly acquired animals can immediately be integrated into our existing 

pedigrees. 

Given that the majority of animals within the colony will be used for HIV/SIV or transplant studies, genetic 

characterization must also include MHC analysis. MHC class I alleles play a critical role in determining the 

pace of disease progression in HIV-infected people and SIV-infected macaques. Accurate MHC class I typing 

is therefore essential to the outcome of vaccine and pathogenesis experiments in the SIV/macaque model, and 

it has become increasingly important to characterize the MHC class I haplotypes of rhesus macaques used in 

SIV/SHIV research studies. Specific MHC types may be desirable or undesirable for AIDS-related studies, and 

investigators are increasingly using MHC typing as selection criteria for animal allocation to specific studies. In 

some cases, this may place a great demand for animals with specific MHC types. For example, since several 

immunodominant A*01-specific immune responses have been identified and abundant A*01-specific immune 
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reagents are available, Mamu-A *01 + animals may be requested when experimental designs require careful 

evaluation of immune responses. In contrast, since certain MHC alleles such as Mamu A *01, 8*08 and 8*17, 

are associated with improved control and outcome from SIV infection, animals with these MHC types are often 

specifically excluded by investigators evaluating vaccine efficacy, since over representation of these alleles 

may confound interpretation of potential vaccine efficacy. 

In light of the clear need to obtain more comprehensive MHC class I typing to guide the mana ement and 

assignment of rhesus macaque breeding colonies, Yerkes has collaborated with eluded by Requester in the 

University of Wisconsin lmmunogenetics Lab to obtain sequencing based haplotype ana ysIs o expressed 

alleles of the MHC IA and 1B regions, the current gold standard of MHC analysis. Until recently this was only 

performed using massively multiplexed pyrosequencing techniques, making it cost prohibitive on a population 

wide level. With the advancement of sequencing technology however, it is now possible to perform this same 

analysis using short ( 150 bp) sequencing reads, thus greatly reducing the associated costs. These 

advancements, combined with the recent establishment of the Yerkes Genomics Core, have resulted in Yerkes 

developing the capacity to 

perform full expression 

sequencing and haplotype 

analysis of the MHC of each 

SPF animal. Importantly, the 

animals obtained from NEPRC 

have also had this analysis 

performed (Figure 2) and thus 

will serve as ideal additions to 

the SPF colony. 

Standard Operating 

Procedures (SOPs) 

Yerkes National Primate 

Research Center has a robust 

process to initiate, implement, 
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Figure 2. MHC class I A and B haplotypes identified in the NEPRC SPF breeding colony. 
MHC typing was performed using 454 pyrosequencing of MHC class I amplicons, and MHC A and 
B haplotypes were ass igned based on the resulting groupings of alleles. Data represent the 
aggregate of over 400,000 identified amplicon reads, resulting in an average of 1500 reads per 
animal on a total of 329 animals. 

review and revise Standard Operating Procedures (SOP). Formalized, written SOPs are initiated or revised 

when a need is identified for consistent, safe, and effective performance of a recurring activity. The SOP 

committee serves as the final review committee and includes representation from Animal Care, Veterinary 

Medicine, Center Administration, Research and Safety. Introduction of a new or revised SOP consists of a 

broadcast memo and/or e-mail. A formal training session is held if the content of the SOP warrants. SOPs are 

available to all employees on the Yerkes internal web site and in designated SOP manuals. SOPs are 

reviewed and revised as needed at least every 3 years. The Center Director, Associate Directors, Principal 

Investigators, and others who manage and supervise Yerkes employees are responsible for ensuring 

compliance with SOPs among their employees. The Yerkes Safety Office Training Coordinator is the SOP 

Chairperson and is responsible for supporting the SOP committee, providing or coordinating training, 

maintaining the SOP central data base and assuring that current SOPs are posted on the web site. 

Training of Animal Care Personnel 

Prior to beginning employment, all personnel are given a packet that provides information on the Yerkes 

Center, general information on primate research, the nonhuman primate behavioral management program, 
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laboratory animal zoonoses, personnel policies, Center security, standards and procedures for working safely 

at the Center, training policies, and biosafety issues (e.g., B-virus). Supervisors are responsible for training 

employees in procedures that specifically relate to their areas of responsibility. Individuals with practical 

experience are appointed to train new employees/students within their units. All new employees (investigators, 

animal care personnel, research technicians, etc.) and students/volunteers receive an approximately 1 hour 

orientation that includes a slideshow related to the organization of the Yerkes Center, procedures for handling 

incidents and potential exposures, and general guidelines for working safely in laboratory and animal research 

settings. All new employees complete training on Emory's Blackboard site, including a "Yerkes Orientation" 

module in addition to other modules as are relevant to the employee's job responsibilities. All personnel who 

will have animal contact are required to complete Animal User Orientations that cover nonhuman primate 

and/or rodent biology, U.S. regulations and guidelines for laboratory animals, IACUC policies, identifying and 

reporting sick animals and reporting animal welfare concerns. Animal Research personnel are required to 

complete applicable AALAS Learning Library online training modules and be added to an existing IACUC 

protocol prior to working with animals. A hands-on instructional tour of the nonhuman primate and/or rodent 

research facility is required for research personnel to gain access to these areas. General information 

memoranda are circulated providing any new information or reminding personnel of existing standards when 

necessary. 

Training classes are provided as part of Yerkes continuing education efforts. These classes are based on the 

American Association for Laboratory Animal Science certification program. Although all Animal Care 

Technicians are encouraged to work toward certification by AALAS, the AALAS certification examination is not 

mandatory. Regular staff meetings are conducted at which time there is generally a review of some aspects of 

husbandry and care that relate to certification. Manuals for the Assistant Laboratory Animal Technician, 

Laboratory Animal Technician and the Laboratory Animal Technologist are made available to Yerkes 

technicians without charge for use in the in-house training program or for self-study. Additionally, the Emory 

University IACUC Office subscribes to the AALAS Learning Library for online, individualized training. The 

Yerkes Center pays the fee for the certification examination at each level. A salary increase is provided to 

individuals who achieve certification. Currently, the Training Coordinator for the Yerkes Department of Animal 

Resources coordinates the training requirements for personnel who work with research animals. After 

completing the Animal User Orientations, trainings offered to animal users at Yerkes include 1) aseptic surgery 

technique (mandatory for anyone conducting surgery); 2) rodent biomethodology including restraint, blood 

collection techniques and injection procedures; 3) humane rodent euthanasia methods; and 4) behavioral 

management of nonhuman primates. Instructional manuals for identifying sick rodents are distributed to 

animal research and animal care personnel. The Training Coordinator is a member of the IACUC 

Subcommittee on Training and Continuing Education, which develops the policy on rate, frequency and types 

of training and continuing education requirements for animal users at Emory University and Yerkes. 

Forty percent of the Main Station animal care unit and 45% of the Field Station animal care unit are AALAS 

certified at some level. Opportunities for additional training are also available when Animal Care Technicians 

attend National AALAS, SEAALAS and AALAS District IV meetings. Supervisors and Managers have been 

attending webinars sponsored by NABR, OLAW, USDA and AAALAC. Additionally, Continuing Education 

sessions are available for Veterinary Technicians through the Gwinnett Veterinary Medical Association monthly 

meetings. 

In addition to the initial orientation which includes information on zoonoses (including B-Virus), biosafety, 

personal protective equipment, and Center policies on safety, the Yerkes Environmental Health and Safety 
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Officer conducts and/or facilitates annual training programs for all personnel. These annual training programs 

include but are not limited to: (1) 8-virus training for all staff who work with nonhuman primates or nonhuman 

primate blood or tissues; (2) annual updates on the use of personal protective equipment to include a review of 

current requirements, demonstration on how to use PPE, and information on the storage, limitations of and 

decontamination and disposal of PPE; (3) information on hazards communications and the chemical hygiene 

plan, including how to work with hazardous chemicals, how to respond to a spill, labeling and storage 

requirements, disposal procedures and Material Safety Data Sheets (MSDS); (4) biosafety reviews which 

includes a review of biosafety level 1-4, blood borne pathogens standards, biological safety cabinets, 

emergency procedures, disposal practices, and a review of zoonoses; (5) radiation safety which includes 

discussion of the characteristics of radiation, safe use and storage, disposal, and employee monitoring; (6) 

ergonomics training for employees in animal care, research, or any other position that involves strenuous or 

repetitive physical activity; and (7) fire safety training which includes fire prevention strategies, evacuation 

plans, emergency procedures, and training for the use of fire extinguishers; and (8) respirator program which 

includes annual fit testing, training, and medical surveillance. 

Summary 

The integration of the NEPRC rhesus macaques to the YNPRC colony will help support the research demands 

at YNPRC, as well as preserving a valuable national resource that represents a substantial investment by the 

NPRC system. The growth of the fully pedigreed, SPF colony at the YNPRC will provide a supply of high

quality and well-characterized rhesus macaques for investigators, both at Emory University and at our partner 

institutions. 
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Progress Report Publication List 

Please see the Progress Report Publication List under PHS 398 Research Plan section for the 
Overall Component. 
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VERTEBRATE ANIMALS 

1. This proposal will oversee the breeding and management of the NEPRC rhesus macaque colony being

integrated with the YNPRC rhesus macaque breeding colony. This includes 135 rhesus macaques from the

NEPRC being integrated into the YNPRC rhesus breeding colony of 1716 animals. The SPF rhesus breeding

colony will be managed to optimize breeding in order to provide research subjects to NIH-funded research

protocols. All such research will have separate independent funding and distinct IACUC approval for the work

conducted. This breeding project will employ routine procedures associated with colony management, animal

care and husbandry and the provision of appropriate clinical care and enrichment. All such activities are

governed by applicable law and regulations and are guided by SOPs in place at the YNPRC

2. The project uses Indian origin rhesus monkeys (Macaca mulatta) because that is the primate species in

greatest demand for research studies. The number of animals to be used for this project is based on an

optimal breeding colony required to produce some 350 progeny annually. Animals are housed in indoor

outdoor environments using either compound caging to house large groups of macaques (25 to120 animals) or

run-type caging that accommodates 6 to 15 animals.

3. Colony animals will be inspected daily by the breeding colony staff, animal care staff, and veterinary staff.

Any animal in need of medical treatment will be removed from its home housing type and treated by the on-site

veterinarian. A well-trained and experienced clinical veterinary staff is responsible for the clinical care of the

primate colony and at the Field Station, includes four clinical veterinarians, a veterinary resident, and five

veterinary technicians. In addition, the eight clinical veterinarians, a veterinary resident, an animal surgical

specialist and eight veterinary technicians located at the Yerkes Main Station supplement the care at the Field

Station when needed. All of the animals in the SPF colony have known medical history, which is maintained in

the Animal Records database, accessible from any desktop computer with the necessary privileges. Animals,

even those housed in social environments, receive daily enrichment (food or objects). The Emory University

Institutional Animal Care and Use Committee (IACUC) must approve all research involving animals at Yerkes.

The Committee is charged with ensuring proper care, use and humane treatment of animals used in research,

testing and education. In addition to reviewing management and research protocols, the Committee also

inspects all research and animal facilities semi-annually and produces reports and recommendations from

these inspections. The YNPRC is fully accredited by AAALAC, with the most recent site visit in February 2014

and letter of full accreditation issued in July 2014.

4. Procedures employed include routine colony and veterinary management practices and periodic blood

sampling to confirm viral status. Routine management practices include daily behavioral and clinical

observations of all animals. Animals are examined annually by a veterinarian. During the exam the animals are

TB tested, de-wormed, weighed, dental inspection, pregnancy check (if applicable), tetanus vaccine given, and

sample collection for virus screening is done. The animals are anesthetized with Ketamine (1 0mg/kg) or 

Telazol (3-5 mg/kg) IM. Animals are continually monitored by the veterinary staff until the animals have

recovered. Any ill and injured animal is provided with appropriate clinical care as determined by the veterinary

staff.

5. Euthanasia is not expected to be needed in the context of this revision application. However, if a clinical

situation arises and the clinical veterinary staff deems that euthanasia is warranted, the procedures will be

consistent with the recommendations of the AVMA Panel on Euthanasia using a combination of Ketamine (1 0

mg/kg, IM) and Pentobarbital (100 mg/kg, iv).
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RESOURCE SHARING PLAN 

Data sharing: Yerkes NPRC leadership and all Yerkes Core and Affiliated Scientists are committed to making 

the results of our research rapidly available to others. Results of studies conducted at the YNPRC are 

presented at national and international conferences and published in peer-reviewed journals in a timely 

fashion. Upon completion of experiments, data are shared in the form of peer-reviewed publications and the 

final versions of accepted manuscripts are deposited into the PubMed Central, in compliance with the Public 

Access Policy. Supplementary material is posted, when permitted, on the journal's website. 

Consistent with its long standing involvement with the NPRC specific pathogen free (SPF) program, Yerkes will 

continue to participate as a member of the SPF Coordinating Committee, previously established by ORIP, and 

will meet regularly with ORIP representatives and the Pis/leaders of other ORIP-supported SPF 

programs/projects to exchange information and discuss progress regarding successful breeding and 

management strategies. In addition, over the past several years, other collaborative approaches to resource 

sharing have been developed that will continue to be pursued during the proposed funding period. SPF Pis, in 

close collaboration with NIH/ORIP, have established a Breeding Colony Management Consortium, comprised 

of the SPF Pis, colony managers and others, which holds monthly teleconferences and annual face-to-face 

meetings during which progress and challenges are reviewed and, where appropriate, standardized consortia 

approaches adopted. This has led to the formation of other consortium groups in specialty areas such as 

genetics, behavioral management and viral analyses, which have greatly strengthened collaborative efforts 

and information exchange, and these will continue throughout the next phase of the project. Significant new 

information is shared widely, including presentations at national professional meetings and scientific 

publications. 

Other data may also be shared upon request within 30 days of acceptance for publication of the main findings 

from the final data set. Requests for data access are typically reviewed by the Principal Investigators and the 

Yerkes Director. Data and associated documentation are made available to users under a data-sharing 

agreement that provides for a commitment to: 1) using the data only for research purposes, 2) protection of 

data using appropriate secure computer technology; 3) restrictions on distributing data to third parties and 

destroying data upon completion of analysis; and 4) proper acknowledgement of the data resource. Upon 

completion of the data-sharing agreement, data will be made available through a password-protected website. 

Additional technical assistance will be made available at cost to the requestor. 

Sharing tissues and biological samples: A comprehensive bank of tissues and other biological specimens 

from research conducted at the YNPRC is made available to collaborators and other investigators throughout 

the nation. We have routinely shared tissue and biological samples with outside investigators, as long as this 

does not compromise tissues needed by the Scientific, Animal Service or Core Service Components of Yerkes. 

Investigators are required to complete a material transfer agreement when requesting tissue or other biological 

samples. 

Sharing sequence data: Sequence data are made available through National Center for Biotechnology 

Information, and viral clones and isolates are made available through the NIH AIDS Research Program 

(http://www.aidsreagent.org/) and/or directly through Yerkes Principal Investigators. Reagents developed 

during the course of research at Yerkes are made available to the NIH AIDS Research Program, or through 

material transfer agreements, with researchers at other institutions. 

Sharing DNA samples: Extracted DNA samples from animals housed at the YNPRC are made available to 

qualified investigators through the NPRC Biomaterials Distribution Program. The recipient pays the shipping 

charges and a portion of the costs associated with collecting and processing the tissues. Before a request is 

filled, the recipient will be advised of the estimated costs. Investigators are required to complete a material 

transfer agreement when requesting DNA samples. 
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Contact PD/Pl: Caughman, Stewart Wright Animal-Resources-001 (100) 

Sharing model organisms: The Yerkes NPRC will continue to make animals produced under this award 

available to NIH-funded both at the Yerkes Center and via a formally established mechanism in which animals 

are first offered to the other participating centers through a web-based animal locator system. Should the 

animals not be required, their description/information will be forwarded to ORIP representatives and other 

NPRCs in case they are needed by other NIH-supported investigators. 

Genome-Wide Association Studies: N/A. 

Resource Sharing Plans Page 162 
Obtained by Rise for Animals.

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


