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SUBPROJECT DESCRIPTION

I. Overview and Objectives: The Animal Services Division is composed of 5 units (Veterinary Services,
Colony Management, Pathology Services, Compliance and Training, and Behavioral Management) that are
dedicated to maintaining the health of the nonhuman primate (NHP) colonies of the WNPRC; supporting the
scientific mission of the Center, ensuring regulatory compliance, and training personnel to work safely with
NHPs and their tissues. Each of the five units performs their own individual duties but also act in synergy to
fulfill the specific aims of the division. Furthermore, the individual units interact with the other divisions to
fulfill the goals of the entire Center. A. Veterinary Services Unit The Veterinary Services Unit of the WNPRC
employs six veterinarians and seven veterinary technicians. The principal objective of the unit is to provide
consistent and excellent care to the NHP colonies housed at the WNPRC. To achieve this objective, the unit
has created and implemented a collection of policies that guide the provision of veterinary care at the
WNPRC. These policies, which encompass pertinent topics such as quarantine, preventative medicine, and
clinical/surgical care, are based on the most contemporary techniques available to NHP veterinarians. The
second major objective of the unit is to provide support for the investigators performing research at the
WNPRC. The primary way in which the unit supports the investigators is by ensuring a consistent supply of
healthy NHPs is available for utilization in experimental studies. The veterinary staff also assists
investigators by meeting with them prior to an experiment to discuss and plan for each proposed grant and
study, by helping compose IACUC protocols, by performing procedures beyond the skill level of the
investigators, and by providing clinical care for the NHPs assigned to research projects. The final objective
of the unit is to provide training for personnel working with NHPs at the WNPRC and at other institutions.
Through didactic and applied instruction, the unit provides training to veterinary and veterinary technical
students, visiting veterinarians and veterinary technicians, WNPRC and visiting investigators, and scientific
support staff. The Veterinary Services Unit works closely with the other units of the Animal Services Division
as well other divisions of the WNPRC. This collaboration ensures the most complete and effective care of
our animals and benefits the Veterinary Services unit as well the other individual units and divisions of the
WNPRC. B. Colony Management Unit The Colony Management Unit employs a colony manager, 4
supervisors, 24 full-time and 4 part-time animal research technicians, 2 macaque and 1 marmoset breeding
coordinator, and 2 colony records assistants. The Colony Management Unit is one of the most crucial
components of the WNPRC infrastructure as it supports the entire animal husbandry program of the Center.
The daily tasks performed by the Colony Management Unit include: i Provision of food to the nonhuman
primate colonies T Sanitization of the nonhuman primates caging, rooms, equipment, and the remainder of
the animal barrier facilities T Maintenance of all records related to HVAC and sanitization processes i
Monitoring and minor maintenance of automatic cage washers and autoclaves In addition to their husbandry
duties, the personnel of the Colony Management Unit perform pivotal tasks for the Veterinary Services,
Behavioral Management, Compliances & Training, Pathology Services, Purchasing, and the Centralized
Protocol Implementation Units of the Center. These tasks include, but are not limited to the following: i
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Documentation and communication of daily health reports on the nonhuman primate colonies i Maintenance
of colony records 1 Collection of behavioral and scientific data i Administration of medical and experimental
treatments i Provision of environmental enrichment objects and documentation of this provision i Collection
of blood and other tissue samples for experimental and clinical purposes i Completion of inventory tasks for
the Purchasing Unit for all sanitization supplies, chemicals, and personal protective equipment i In
collaboration with the Training Coordinator: o Provision of training to all personnel and any outside
colleagues who may come in contact with nonhuman primates at the WNPRC o Provision of continuing
education opportunities in the form of mini-lectures and involvement in the American Association for
Laboratory Animals Science lectures and certification programs Finally, in cooperation with the Senior
Management Team, the Colony Manager maintains the NHP breeding colonies of the Center and ensures
that a sufficient supply of healthy, genetically characterized diverse animals are available to core,
collaborative, and outside investigators. C. Colony Records Subunit One full-time and one part-time
assistant staff this subunit of Colony Management. The subunitis staff is responsible for the daily entry of all
data related to the nonhuman primate colony including clinical procedures, animal location transfers,
treatments, research procedures, surgical procedures, sample collections, and health observations. Colony
Records staff also assure the quality control of data entries, train new staff on how to use the Animal
Records Database, and perform database queries. The subunit is appropriately situated in the Colony
Management unit to foster frequent communication among personnel performing the work being
documented. The unit works closely with the Information Services Division of the WNPRC to continuously
improve the Internet-based version of the Colony Records Database and to facilitate and simplify the data
entry and retrieval process. D. Behavioral Management Unit The Behavioral management Unit employs a
coordinator, two full-time assistants and on student. The Behavioral Management staff utilizes a combination
of environmental enrichment, behavior modification, and positive reinforcement, in attempt to promote a
diverse array of species typical behaviors in the captive NHPs, increase each animalis control and utilization
of their environment, and decrease the occurrence of stereotypical and self-injurious behavior. The
Environmental Enrichment Plan remains unchanged from last year. This plan consists of the following
components: T Social companionship T Foraging 1 Food enrichment i Human to non-human interaction i
Structural enrichment T Manipulanda i Additional sensory stimulation Each component of the enrichment
plan has been designed to work in unison with the other components to create a comfortable and
psychologically challenging environment for the NHPs. E. Compliance and Training Unit The Compliance
and Training Unit employs a Compliance Coordinator, a Training Coordinator, a part-time Training Assistant,
and a part-time Laboratory Safety Coordinator. Compliance and Training is a multi-dimensional unit with a
variety of responsibilities. The primary objectives of the unit are to train all personnel at the WNPRC who
may come in contact with NHPs or their tissue; to ensure that the WNPRC facilities and personnel remain
compliant with all animal welfare regulations; to assist investigators in the development of IACUC protocols;
and to guide the Occupational Health and Safety Program of the Center. Since its inception in 2005, the unit
has worked in collaboration with the various divisions and investigators of the WNPRC to standardize
training and promote a center-wide atmosphere of regulatory compliance and safety. F. Pathology Services
Unit The Pathology Services Unit employs two part-time Veterinary Pathologists, a full-time
Hematologist/Laboratory Safety Coordinator, and two full-time research assistants. The unit is currently
engaged in a nationwide search for another veterinary pathologist. The Pathology Services unit has been an
integral part of the WNPRC since itis inception. Pathology services has two main functions 1) to support
nonhuman primate colony health and the clinical veterinary staff by providing rapid diagnoses of disease and
2) to support all research projects at the WNPRC that involve terminal procedures, surgical biopsies and/or
clinical pathology. Complete gross necropsies are performed on all animals, whether they are euthanized for
clinical reasons, die spontaneously, or are euthanized for experimental purposes. Tissues from these
animals receive complete histopathological examinations, except when the examination of a specific tissue is
incompatible with experimental protocols. The tissue distribution program provides primate tissue to
investigators affiliated with WNPRC, the University of Wisconsin, other academic institutions, and private
industry. A comprehensive tissue library of both rhesus macaque and common marmoset tissues is
maintained for both retrospective and prospective studies. G. Allocation of Resource Access The Animal
Services Division works closely with the Centralized Protocol Implementation Unit and the WNPRC
Executive Committee to review all requests for access to the Centeris nonhuman primate colonies. Equitable

PHS 398/2590 (Rev. 11/07) Continuation Format Page



Program Director/Principal Investigator (Last, First, Middle): Cadwallader, Martin T

decisions are made by these three entities to ensure that all PIs have access to the nonhuman primates they
require for their IACUC-approved experimental protocols. Pathology Services notifies investigators of the
resource via the Primate Center website, scientific meetings, and through the nonhuman primate biological
materials distribution program. To date, no requests have been denied. All core WNPRC labs use Pathology
Services at some point in their projects, and numerous campus affiliates avail of this service. In addition,
since May 1, 2008, 12 investigators from non-host institutions received a total of 140 samples, representing
tissues, organs and genetic material from Macaca mulatta, Macaca fasicularis, and Callithrix jacchus. Please
see the Research Services section of this progress report for a table of species, specimen types and
numbers. H. Dissemination The Associate Director of Animal Services strives to ensure that important
information discovered or developed by the division is disseminated to the greater scientific community
through publication in peer-reviewed journals and at national meetings. We request that projects utilizing any
divisional services acknowledge the service in manuscripts and presentations. Animal Services personnel
also lecture regularly on nonhuman primate topics to WNPRC staff, and to veterinary residents and students
on campus. One unit member presented a short outreach program to a local Girl Scout troop that involved
the creation of enrichment toys for animals and a follow-up meeting so that the children could see the results
of their work. Another unit member, one of the veterinarians, gave several talks to visiting school groups at
the Primate Center in FY2008-2009. I. Progress and Highlights Veterinary Services - In 2008, the Veterinary
Services Unit fulfilled their three main objectives (animal care, research support, and training) admirably.
The unit was pivotal in the success of site visits performed by the USDA and AAALAC. The unit also
provided training for 9 vet tech students, 14 vet students, 4 WNPRC investigators, and 6 veterinary
personnel from facilities outside of the WNPRC. The surgical subunit of Veterinary Services provided
support for 197 surgical procedures. Members of the Veterinary Services Unit also presented lectures at two
national meeting in 2008. Colony Services fi In addition to daily husbandry responsibilities the personnel of
the Colony Services Unit provided a pivotal service for the Veterinary Unit and the investigators of the
WNPRC. In 2008, the unit cleaned greater than 400,000 cages, administered 19,000 treatments, and
collected 5,840 blood samples. Behavioral Management - The Behavioral Management Unit continues to
develop their overall program from simply providing environmental enrichment and pairing animals to
generating true academic output that is relevant to the field of nonhuman primate behavior. In 2008, the unit
has expanded its environmental enrichment program for marmosets, standardized the behavioral
assessment program, incorporated more behavioral data into the colony records database, provided
approximately 98,000 enrichment opportunities for the colony, and has presented data at the annual meet of
the American Society of Primatologists. Compliance and Training - With the addition of a part-time
Laboratory Safety Coordinator in 2008, the Compliance and Training Unit continued to focus on the
improvement of laboratory safety training, general safety training, appropriate responses to emergency
situations, and hands on training for research staff with husbandry and animal handling duties. Other
accomplishments included providing refresher training in basic biosafety to all laboratory staff and the
provision of Laboratory Training Notebooks to all principal investigators. In 2008, nearly all standard
operating procedures were carefully re-evaluated and revised to be more specific with their content, and an
effective electronic verification form was developed to ensure compliance with review of revised SOPs. The
unit provided training regarding occupational health information for 390 people working with NHPs. The
individuals trained were from a variety of occupational backgrounds including media, custodial staff,
maintenance personnel, vendors, police officers, national/international visitors, students and new
employees. Additionally, the unit performed 45 protocol pre-reviews for investigators in 2008. Pathology
Services - The unit has continued to function smoothly during 2008. Unit members have participated in and
rotationally hosted the monthly virtual slide conference for Primate Pathology. One pathologist presented a
talk at the annual American College of Veterinary Pathologists (ACVP) meeting. In 2008, the unit was
awarded responsibility for the collection, inventory, and dissemination of samples for the NIH Aged
Nonhuman Primate Tissue Bank. In 2008 Pathology Unit members provided training in specialized NHP
necropsy procedures to campus pathologists, investigators, multiple consultations on NHP cases. Unit
members also provided preparatory training for the American College of Veterinary Pathologists certifying
examination to four pathology residents on campus. Publications note: Animal Services support is involved in
practically every journal article that depends in part or in full on WNPRC resources. Note: AIDS related
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PRECLINICAL PARKINSONiS RESEARCH PROGRAM (0431)

NPRC UNIT: ADMINISTRATIVE

%NPRC $: 1.000%
INVESTIGATOR DEGREES INVEST DEPARTMENT NON-HOST INSTITUTION:
TYPE STATE, COUNTRY
Emborg, Marina E MD, PHD  Primary WNPRC &
MEDICAL
PHYSICS
Kemnitz, Joseph W PHD Co-Invest. WNPRC
DIRECTOR &
PHYSIOLOGY
Zhang, Alex MD Co-Invest. DIRECTOR, CELL BEIJING INSTITUTE OF
THERAPY CTR. GERIATRICS, CHINA

SUBPROJECT DESCRIPTION
Objective: To advance nonhuman primate models for studying Parkinson's disease and developing
therapies. This grant establishes the Preclinical Parkinsonis Research Program as an international program,
with a satellite facility, Wincon, in Nanning, China. In 2006, through the collaboration with the Parkinsonis
program at WNPRC, Wincon became the first AAALAC approved facility in mainland China.
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DIRECTOR'S OFFICE (0184)

NPRC UNIT: ADMINISTRATIVE

%NPRC $: 1.000% AIDS RELATED RESEARCH
INVESTIGATOR DEGREES INVEST DEPARTMENT NON-HOST INSTITUTION:
TYPE STATE, COUNTRY
Kemnitz, Joseph W PHD Primary WNPRC
DIRECTOR &
PHYSIOLOGY

SUBPROJECT DESCRIPTION

Objective: To oversee all research, services, infrastructure, planning and growth, facilities and
communications for the Wisconsin National Primate Research Center, toward the goal of studying
nonhuman primates to improve human and nonhuman primate health and quality of life. The Directoris
Office continues to benefit from the efficient teamwork and institutional knowledge of its small but dedicated
core staff: Dr. Joseph Kemnitz, director since August 1996; Edi Chan, executive assistant to the director,
who coordinates all conferences, retreats, seminars, numerous reports, scientific visits and other activities
hosted by the Directoris Office; and Jordana Lenon, public information officer and outreach specialist. Judy
Peterson joined the Directoris office in 2008 as a University Services Associate and reports to Edi Chan. The
Directoris Office hosted one general staff meeting in FY 2008-2009, and four scientific research retreats
(Jan. 15, 2008, March 28, 2008, Sept. 19, 2008, Dec. 12, 2008), monthly internal action committee
meetings, monthly Executive Committee meetings, and a chancelloris visit in December 2008. The deans of
the UW-Madison Graduate School and Medical Schools, and one of our External Advisory Board members
also attended the chancelloris visit. We had a Strategic Planning retreat on November 4, 2008. Plans are
underway to host an External Advisory Board meeting on April 30 and May 1, 2009, and a conference call
meeting on October 27. Highlights discussed at the research retreats included updates in our current
research program, discussion of new and proposed projects, electronic submission of grants and our grant
tracking process, funding opportunities including the CTSA grant, the NCRR Strategic plan, the Primate
Center Strategic planning sessions held in Fall 2008, and research presentations. As part of the Primate
Center component of the UW-Madison Clinical and Translational Science Award (CTSA), established by the
NIH in 2007, Dr. Joseph Kemnitz directs the Institute for Clinical and Translational Research (ICTR)
Translational and Technologies Core, Research Services provides ICTR core laboratory support, and Assay
Services and Pathology Services provide services for ICTR investigators. Dr. Kemnitz and colleagues are
also developing an informatics program through the ICTR. In addition, four Primate Center scientists in 2008
received CTSA grants. Administered through the ICTR, these awards help recipients handle the complexities
of human studies: They free up the intellectual and creative talents of clinical and translational researchers
by providing regulatory support, clinical research coordinators, technology transfer assistance and project
management. The Primate Center hosted seminars by Barbara Hansen, professor of internal medicine and
pediatrics, and director, Center for Preclinical Research, and director, Obesity, Diabetes, and Aging
Research Center, School of Medicine, University of South Florida on July 15; Dr. Kurt Hoffman, Professor,
Centro de Investigacion en Reproduccion Animal, Universidad Autonoma de Tlaxcala, Mexico on August 7,
2008; Nickolas Keuler from the CALS Statistical Consulting Service on Aug. 19; Benjamin J. Darien,
associate professor of internal medicine, Department of Medical Sciences,School of Veterinary Medicine,
UW-Madison on Aug. 21; Dr. Franziska Grieder, Director, Division of Comparative Medicine, NCRR, NIH on
August 26, 2008; Dr. Renee Hukkanen, pathologist at the Washington National Primate Research Center on
Sept. 30, 1008; Dr. Lakshmanan Annamalai, pathologist in the Division of Comparative Pathology, New
England Primate Research Center, Harvard Medical School on Oct 22, 2008; Dr. Salomao (Solomon) Segal,
Paul Janssen Fellow, Department of Psychiatry, Columbia University College of Physicians and Surgeons on
Nov. 7, 2008; Timothy OiBrien, Professor, Veterinary Population Medicine Department, College of Veterinary
Medicine, University of Minnesota on Nov. 8, 2008; Dr. Tony L. Goldberg, Professor of Epidemiology,
Department of Pathobiological Sciences, School of Veterinary Medicine, Nelson Institute for Environmental
Studies, Center for Global Health on Wednesday, March 11, 2009. Other key updates (2008-2009): The
director presided over a successful five-year NIH base grant renewal site visit in January 2008 and a
successful Association for Assessment and Accreditation of Laboratory Animal Care (AAALAC),
International site visit in October 2008. The School of Medicine and Public Health Facilities Group completed
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the successful first phase of the Primate Centeris lab and animal space in the Wisconsin Institutes for
Medical Research on west campus. WIMRIs grand opening on Sept. 4, 2008, featured greetings from
Wisconsin Governor James Doyle, Chancellor Biddy Martin, and SMPH Medical School Dean Robert
Golden, among others. The Primate Center is scheduled to occupy the new space early in 2009. Lawrence
Jacobsen Conservation Award: Serge Wich, a scientist at Great Ape Trust of lowa, and one of the worldis
leading experts on orangutans and their habitat, was honored with a prestigious conservation award by the
Wisconsin National Primate Research Center. Wich is the 2008 recipient of the Lawrence Jacobsen
Conservation Research Award, which supports studies in applied conservation biology that protect
nonhuman primates in their habitat. Wich has been awarded a $5,000 grant to help fund Sumatran
orangutan research by students from Universitas Nasional in Jakarta and Universitas Syiah Kualah in Banda
Aceh. More at: http://www.greatapetrust.org/media/releases/2008/nr_76a08.php 26th Annual AIDS meeting:
The WNPRC co-hosted The 26th Symposium for Nonhuman Primate Models for AIDS with the Caribbean
Primate Research Center in Puerto Rico, Dec. 9-12, 2008. About 260 people attended and the meeting was
a great success, according to Director Joe Kemnitz, who thanks WNPRC organizers David OiConnor, Edi
Chan, Amanda Espinosa, Tom Friedrich, Shelby OiConnor and Susan Baculik for working with the
Caribbean Primate Center and the local hosts in PR. The WNPRC also hosted the National Primate
Research Centers Directors Meeting, which occurred in conjunction with the symposium. The director
attended the following meetings off site in FY 2008-2009: --NCRR Council meeting in January 2008 in
Bethesda, MD. --ILAR Council meeting in March 2008 in Irvine, CA. --CTSI Conference, University of lowa in
April 2008. --3rd International Conference on Primate Genomics and Human Disease meeting in April 2008
in Seattle, WA. --Spring Directors meeting in April 2008 in Washington, DC. --ILAR Council meeting in July
2008 in Woods Hole, MA. --NCRR Expert Panel in August 2008 in Seattle, WA. --ILAR meeting on "Animal
Research in a Global Environment: Meeting the Challenges” in September 2008 in Washington, DC. --NIA
meeting in October 2008 in Merrimac, WI. --7th Comparative Medicine Resource Directors meeting in
October 2008 in Washington, DC. --BIRN meeting in October 2008 in San Diego, CA. --NC3RS Welfare
meeting in November 2008 in London, England. --NIH Primate Centers fall Directorsi meeting in December
2008 in Puerto Rico. --26th Annual NHP Models for AIDS meeting in December 2008 in Puerto Rico. -
-Lamhdi Kickoff meeting in December 2008 in Washington, DC. --Decision Making in T1 Translational
Research Workshop Logistics (NCRR) in February 2009. --CTSA-1 Review Committee meeting in February
2009 in Washington, DC. --International Primate Plan meeting in March 2009 in Irvine, CA. --ILAR Council
meeting in March 2009 in Irvine, CA. --Spring Directors meeting in April 2009 in Washington, D.C. PUBLIC
INFORMATION AND OUTREACH The Primate Centeris general progress is readily available to a variety of
audiences via printed and electronic materials produced by the Public Information Office, staffed by Jordana
Lenon, B.S., B.A. Most of these materialsdpress releases, newsletter articles, a brochure, and fact
sheetséappear at www.primate.wisc.edu. The PIO also sends out targeted e-mail responses and resources
to meet daily outreach and information queries. These targeted efforts simply would not be possible without
the assistance of all Primate Center staff and numerous campus, national and international colleagues and
affiliates. Science news media and public outreach activities have become almost daily events at the Primate
Center, thanks to 1) our director, staff and researchers who contribute a great deal of their time to these
efforts, 2) a new grant supporting center outreach efforts, and 3) the explosion of science news websites
(with more on-line video) in the past five years. Over the summer and fall, UW-Madison and Primate Center
news releases and announcements generated mass attention by the local, national and international media.
Midwestern (mostly Big Ten states) outreach audiences visited the Primate Center nearly every week.
WNPRC scientists and staff describing their important work and that of their supporting teams to the media,
campus communicators and the public this year included, but was not limited to, Joe Kemnitz, David Abbott,
Ricki Colman, Christina Cruzen, Marina Emborg, Tom Friedrich, Ray Hamel, Ned Kalin, Tim Kamp, Erwin
Montgomery, Steve Shelton, Igor Slukvin, Clive Svendsen, Ei Terasawa, James Thomson, David Watkins,
Rick Weindruch, Toni Ziegler. Media and outreach topics have covered every main Center research area, as
well as overlapping and related topics: HIV/AIDS research, aging, stem cells, regenerative medicine,
neurobiology, hormones and behavior, animal care, reproduction and development, womenis health,
psychiatry, geriatric health, nutrition and genetics. The public information officer presented or coordinated
near weekly talks, labs and other experiences for schools and community groups on primate research and
animal care. The PIO is an active presenter and speaker coordinator through the Chancelloris Speakers
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Bureau, UW-Madison Science Alliance, Stem Cell & Regenerative Medicine Center (Ira and Ineva Baldwin
Reilly Wisconsin Ideas grant, see "Sharing in the Discovery" SPID), and the Centeris own in-house outreach
program. The PIO relies heavily on Center staff, especially Directoris Office and Animal Services staff, to
assist her with outreach activities. Finally, the WNPRC/SCRMC public information and outreach specialist
was the UW-Madison point person and on the core planning committee for the September 2008 World Stem
Cell Summit, attended by 900 people at the Alliant Energy Center; the public outreach day "Lab on the
Lake", which drew 500 people to the Pyle Center on campus; and the Governor's Reception before the
summit, at the Executive Residence in Maple Bluff.
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INFORMATION TECHNOLOGY AND SYSTEMS SERVICES (ITSS) (0383)

NPRC UNIT: ADMINISTRATIVE

%NPRC $: 1.000% AIDS RELATED RESEARCH
INVESTIGATOR DEGREES INVEST DEPARTMENT NON-HOST INSTITUTION:
TYPE STATE, COUNTRY
Lynch, Thomas BS Primary WNPRC INFO
TECH SYS SERV
HEAD

SUBPROJECT DESCRIPTION

Objective: To provide computing and networking services for research and service unit support, and daily
operations support. The unit consists of the unit head, two programmers, a computer technician and a senior
technical specialist. The cyber-infrastructure conists of: 13 UNIX-based servers for centralized computing,
file services, and network services, including, SunBlade 1000, which hosts general user accounts and Sun
V240, which hosts the email gateway, web services, and database services. A Sun T5220 system has been
purchased to provide virtualization services, database mirroring, and services backup. The other 6 systems
are Apple Xserve servers, which provide test and report services, directory services using the Lightweigh
Directory Access Protocol (LDAP), web services, backup and archive, and Email services. We also have a
UNIX-based igridi cluster (Apple Bioinformatics Workgroup Cluster), consisting of one head node and three
end nodes, that is used to run compute-intensive bioinformatics programs. We also host several application
server for our Genetics services and Immunology services units. Centralized data storage is provided via a
highly scalable Storage Area Network (SAN) currently consisting of 2 fileservers, a storage network
administration server, an administration failover server, and a 14 Terabyte RAID subsystem. Distributed
computing resources take the form of approximately 200 desktop Macintoshes, 20 laptops and a few PCs.
Networking facilities are based on a switched ethernet virtual local area network (vlan) that connects our
buildings and satellite locations to the campus wide 10 Ghit backbone of the University of Wisconsin,
Madison, via 2 Gbhit fiber-optic links. A Cisco Pix Firewall protects the primate center local network from the
campus and Internet. All network equipment, except the firewall and equipment used at the vaccine
laboratory at University Research Park, is owned by the campus network authority, the Department of
Information Technology (DolT), and managed collaboratively by DolT and the Information Technology and
Systems Servies Unit. Progress In 2008, the ITSS unit continued to develop and improve the web based
animal records system. Additions to the system during 2008, include web modules for the Clincal Pathology
Unit and the Behavior Management unit, a clinical treatment scheduling application for the Veterinary staff
module, and several enhancements to the animal abstract page. A blood scheduling web application was
developed for the Central Protocol Implementation (CPI) Unit module. A search engine was developed to
enable researchers to easily find animals that meet their research criteria. A web portal for Center staff was
developed to allow central access to local web based applications such as the animal records system,
financial systems, and purchase request systems. A web based stockroom applications was also developed
and implemented. ITSS implemented a collaboration server that integrates with our LDAP services to
provide wiki, blog, and calendaring services to service unit and research staff. We also implemented a
Labkey server, an open source software based portal for analysis and archiving of flow cytometry data. This
server will also be used to promote informatics and collaborative work such as the Non-human Primate
Genome Bank. We saw increased usage of the SAN system that was implemented in 2007. The
collaboration server and Labkey server both use the SAN for main storage of data. Several units and
researchers are now using the SAN for central file storage. ITTS hosted several "brown bag" technology
help talks for staff on various topics throughout the year. In addition, ITTS hosted a talk in August by
Nickolas Keuler from the CALS Statistical Consulting Service on the "R" statistical package. Publications
note: ITSS support is involved in numerous journal articles that depend in part or in full on WNPRC
resources. Note: AIDS related.
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WNPRC RESEARCH SERVICES DIVISION (0340)

NPRC UNIT: ADMINISTRATIVE

%NPRC $: 1.000% AIDS RELATED RESEARCH
INVESTIGATOR DEGREES INVEST DEPARTMENT NON-HOST INSTITUTION:
TYPE STATE, COUNTRY
O'Connor, David H PHD Primary WNPRC
GENETICS &

PATH LAB MED

SUBPROJECT DESCRIPTION

The Associate Director for Research Services oversees activities in the Primate Centeris four research
service units. As always, the organization and presence of different units continues to be dynamic, and
responsive to the needs of the investigators and cutting edge science. In this reporting period, the units
consisted of Assay, Genetics, Immunology & Virology, and Centralized Protocol Implementation (CPI).
Please refer to these unit's management subprojects for more information. Note: AIDS related.
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WNPRC ELITE CONTROLLER RESOURCE (0444)

NPRC UNIT: AIDS COMPONENT

%NPRC $: 2.000% AIDS RELATED RESEARCH

INVESTIGATOR DEGREES INVEST DEPARTMENT NON-HOST INSTITUTION:
TYPE STATE, COUNTRY

Watkins, David | PHD Primary WNPRC AIDS LAB

& PATHOLOGY

SUBPROJECT DESCRIPTION

Objective: To provide further understanding on the immunological and genetic basis of control of AIDS virus
replication. 1. PROGRESS AND CONCERNS The SIV Elite Controller Resource was a new addition to the
current WNPRC base grant to provide further understanding on the immunological and genetic basis of
control of AIDS virus replication. These findings should help inform future HIV vaccine design. As in
HIV-infected humans, a limited number of macaques spontaneously control SIV replication to a viral set
point of less than 1,000 copies/ml after infection (iElite Controllersi; ECs). This is a greater than two log
reduction from the typical plasma virus load after challenge with SIVmac239. Throughout our studies, we
have identified a number of ECs in a cohort of 200 Indian rhesus macaques. Genotyping for MHC class |
alleles revealed that fourteen of these sixteen ECs expressed either Mamu-B*17 or Mamu-B*08.
Interestingly, Mamu-B*08 appears to be the macaque functional equivalent of the human EC allele,
HLA-B27. To increase the utility of these valuable animals, we are in the process of establishing a sample
bank, database, and to house existing and future EC macaques at the WNPRC. Making these unique
resources available to the community of investigators working on SIV would be an extremely valuable
service to the field at large. In this first year of the SIV Elite Controller Resource, we currently have 10
SIV-infected macaques housed that at one time controlled SIV replication. Six of the ten animals currently
have viral loads 1,000 vVRNA copies/ml and in many cases are undetectable. The remaining 4 have viral
loads higher than the definition of ielite controli and are upwards of 100,000 vVRNA copies/ml. These animals
are equally intriguing in hopes of investigating what caused the loss of control in these animals. As part of
the EC resource, we have transformed B-lymphoblastoid cell lines (BLCL) generated for each of these
animals. These immortalized BLCL lines provide a renewable source of genomic DNA and mRNA from the
animals even after death. These samples can be used to perform detailed immunogenetics analysis in the
future as typing technologies continue to advance. We also regularly obtain blood samples to monitor the
viral loads and to bank away frozen plasma and PBMC. In addition, to the animals currently housed on the
SIV EC resource, we have identified at least 3 other SIV-infected from recent studies that are now classified
as elite controllers. We will continue to monitor these animals as we have done for previous ECs. Records
are kept on a variety of parameters on these SIV-infected macaques through the WNPRC colony records as
well as an in house database. Through this web interface, users can obtain longitudinal data that includes
SIV viral loads, lymphocyte subset analysis, hematology reports, blood draw history, and a variety of other
pieces of pertinent information on a given animal of interest. We have also been in collaboration with the
Colony Management and Genetics Services at the WNPRC to breed macaques that express Mamu-B*08
and Mamu-B*17, the two alleles tightly associated with control of SIV replication. In the period of 2008 to the
beginning of 2009, 62 animals were born and genotyped. Of these 62 animals, 24 (39%) of the macaques
expressed either Mamu-B*08 or Mamu-B*17. The increase in the frequency of Mamu-B*08 was extremely
encouraging. The WNPRC frequency of Mamu-B*08+ macaques is ~7%. However, 20.9% of the 62
macague babies express Mamu-B*08. In 2009, there have already been 34 direct breeding for Mamu-B*08
and 40 directed bleedings for Mamu-B*17 for animals slated to be born in this upcoming year. 2.
ALLOCATION OF RESOURCE ACCESS A central mission of SIV Elite Controller Resource is to provide
access to archived samples from SlIV-infected EC macaques for retrospective analysis to AIDS research
conducted at the Primate Center by WNPRC or outside investigators. At the current time, banked samples
are primarily provided to AIDS researchers based at UW. However, the opportunity to utilize this resource on
a broader scale exists with future projects with current collaborators. 3. DISSEMINATION We request that
projects utilizing the SIV Elite Controller Resource acknowledge the WNPRC base grant in manuscripts and
presentations. A number of manuscripts and reviews have already been published involving SIV EC
macaques supported by this resource.
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COORDINATED INFORMATION SERVICES FOR PRIMATE RESEARCH (CIS) & JACOBSEN LIBRARY
(0211)

NPRC UNIT: LIBRARY

%NPRC $: 1.000%
INVESTIGATOR DEGREES INVEST DEPARTMENT NON-HOST INSTITUTION:
TYPE STATE, COUNTRY
Hamel, Raymond MLS Primary WNPRC LIBRARY
SERVICES HEAD
Pritchard, Jackie L. MLS Co-Invest. PRIMATE WANPRC, WA USA
INFORMATION
CENTER

SUBPROJECT DESCRIPTION

OBJECTIVE: To support the coordination of information services among the NPRCs and provide outreach to
the national and international primatological and biomedical communities. 1) The Jacobsen Library continues
to provide document delivery services to scientists and researchers at facilities with NIH-NCRR funding, and
has recently expanded to provide materials to researchers working in habitat countries. 2) Library staff have
revamped the section on Primate Conservation on the Primate Info Net (PIN) website, adding new
categories and new links. We also plan to improve and expand information provided on PIN about university
programs involving nonhuman primates offered to undergraduates and graduate students. 3). We continue
to develop new Primate Factsheets on PIN providing access to information by species name and
geographical location. Factsheets are organized by Taxonomy, Morphology, & Ecology, Behavior,
Conservation, References, and Links. There are currently 45 in-depth Primate Factsheets available. 5)
Library staff have collaborated with the Library Technology Group of the UW Libraries to begin plans for
migration of the PrimateLit bibliographic database to a new platform. 6) Subcontractors on the grant are the
Primate Information Center, WaNPRC, Seattle, providing indexing for PrimateLit, and the UW Madison
Libraries, providing technical support for the PrimateLit database. Resources and services developed
through the support provided by the CIS grant have played a significant role in disseminating information
about nonhuman primates across all eight National Primate Research Centers and to the biomedical and
primatological communities at large. The Jacobsen Libraryis document delivery service continues to be a
popular program. In calendar year 2008, we handled 2,446 requests. Primate Info Net (PIN) continues to
serve as a major resource in primatology. During the calendar year 2008, PIN received a total of 18.6 million
hits. The Primate Factsheets received an average of 740,000 hits per month in 2008. We currently average
more than 90 monthly listings in PrimateJobs. Our various mailing lists have more than 2,200 total members.
There continues to be both a demand and a need for the information and services provided by the Jacobsen
Library. Numerous publications rely in part on this far-reaching information services grant and it would be too
exhaustive to list them all here.
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WNPRC OPERATIONAL SERVICES DIVISION (0390)

NPRC UNIT: OPERATIONAL SERVICES

%NPRC $: 1.000% AIDS RELATED RESEARCH
INVESTIGATOR DEGREES INVEST DEPARTMENT NON-HOST INSTITUTION:
TYPE STATE, COUNTRY
Butts, James MPPA Primary WNPRC OP SERV
DIV HEAD

SUBPROJECT DESCRIPTION

Objective: To deliver proactive leadership and outstanding service to ensure WNPRCis mission attainment.
To provide all necessary services and assistance to support the Center's infrastructure and the
independently funded research projects of WNPRC principal investigators. This mission will be done by
creating a positive work environment that embraces all team members and their contributions and by striving
for iexcellence in all we dofi, developing transparency and instilling a lead turn attitude. Operational Services
is the WNPRC's business office and serves as the central point for the following administrative functions:
Human Resources, Payroll and Benefits, Grants Management, Financial Management (including
Purchasing) Services, Facilities Management and Shop Services. All personnel in Operational Services
appreciate and promote a customer service approach in carrying out the day-to-day administrative functions.
In addition, Operational Services staff work to assure compliance with all administrative and regulatory
requirements of the university, State of Wisconsin and federal cognizant agencies. The position of Associate
Director for Operational Services was filled in April of 2008 by Jim Butts. Over the last 12 months,
Operational Services has accomplished the following: Human Resources (K. Kaminski) During the last year
the Human Resources Office has had a 100% turnover in personnel that included the HR Manger, Pay &
Benefits specialist and Office Operations Assistant. The HR Manager position has been adeptly filled by
Kate Kaminski, who has significant HR experience, brought with her from the School of Education. The
Office Assistant position has also been filled and a recent hire has filled the payroll/benefits position. HR
continues to focus on equity and diversity with a member on the Graduate School Equity and Diversity
Committee. In addition, HR continues its relationship with Madison Area Technical College working with their
team to develop training and certification for animal care takers. This cooperative effort continues to provide
a diverse applicant pool for the entire campus. The HR unit still lead the university in its English Language
Learner program. A few self-initiated programs this year include developing and implementing an electronic
classified timesheet that saves time and reduces errors with payroll calculations. In addition the HR unit has
worked to take full control of travel in order to reduce redundancy, confusion, and accelerate
reimbursements. In another effort to expedite transmission of personnel information the unit now uses a
scanner to send information electronically rather then using inter-d mail to ensure timely receipt and avoid
possible miss deliveries. To aid the Graduate School the unit will take over unclassified and classified
payroll. This will allow entry at this unit level which reduces duplicate work for us and Grad School. The HR
unit is also in the process of re-evaluating the Primate Centeris New Employee Orientation. Another program
under current review is an evaluation of the employee annual review process in order to decide if we need a
simpler form and if it would encourage more timely and complete responses. Grants Management (K. Nagle)
This year Grants Management processed 57 funding actions including proposals, agreements,
modifications, etc., as well as 17 MTAis and 7 NDAs. The total awards for this year including the base grant
amount to over $11M. In coordination with HR and Finance they also provide post-award management of
over 100 grants. This year the unit has designed and implemented a new filing system and is currently in the
process of archiving or destroying files as appropriate per policy and procedures. The unit has also brought
the Center and PlIs through multiple system conversions and has created an electronic Center-wide grants
tracking system for Operational Services and Pl use as well as developed a proposal checklist to increase
efficient proposal development by Pls and the Grants Office. Work will continue on the web page and
coordination with Graduate School and RSP will be emphasized to ensure timely turnaround on pre/post
award actions. Financial Management Services (B. Gay-Seehawer) We provided excellent customer service
to internal service units, campus units, and external clients answering a vast array of account and grant
questions. With the assistance of the universityis consulting group we resolved and closed out outstanding
grants, completing transfers, and providing explanations as necessary. The financial management office
served as liaison between the Center, graduate school and research and sponsored programs. Monthly
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revenue by service unit, and year to date financial status reports were provided to WNPRC senior
management. We successfully electronically (JET) transmitted charges monthly to our internal
(UW-Madison) accounts within the university accounting system (WISDM). In 2008, 7,741,931 Primate
Center charges for services were processed, of which 3,207,672 were invoiced. Charges of $2,811,783 were
billed to internal (UW) accounts and $395,889 to external customer accounts. 2,081 credit card transactions
totaling $903,843 have been processed. The purchasing card site manager has audited and assured proper
documentation and compliance for these. Additionally, approximately 100 blanket purchase orders allowed
end users to directly place orders with those vendors. January 17, 2008, we implemented the WNPRC
purchase order request system. To date 5,124 order requests have been processed, 394 are in process and
10 are pending. This enhanced our financial system reporting features, and functions allowing users to input
charges, produce their own expenditure reports for their service unit. December 2008 we collaborated with
IT staff on a stockroom inventory/ chargeback project. This system now interfaces with our existing
accounting and purchasing systems. It tracks stockroom inventory, customers, and accounts charged.
Customers will now complete online charge slips rather than manual paper copies as the mechanism to
charge-back their account. After contracting with a confidential paper shredding company a clean sweep
project was completed in March. We successfully eliminated several (95) gallon containers of papers that
staff had amassed for years. May 2008 we reviewed our maintenance contract identifying and updating the
list of equipment in service units. We determined if they still had the equipment listed and if maintenance
coverage was required. Our goal is to do a cost analysis on premium versus pay for services as needed.
The Center needs to calculate equipment life expectancy and plan for in future budgets. Through July and
August 2008 our Nextel walkie-talkie cell phone contract was renegotiated, Seventy-two phones were
upgraded, activated, and issued to employees. The center received a cost savings of $730 for a buyback
rebate on old phones and $1300, or one monthis credit for a one-year contract renewal. August 2008 we
audited UW Materials Distribution Services (MDS) monthly billing for cylinder rental and discovered charges
for tanks the center no longer had. They were never identified as such when MDS converted their billing
system. This resulted in a cost savings of $5,819.40 to the center. Facilities Management and Shop Services
(B. Pape) The unit which is currently staffed by four individuals, is responsible for monitoring the function of
the major operational services (HVAC, electrical, plumbing), interacting with the UW Physical Plant to
oversee major system and structure repairs to center equipment and facilities, designing and fabricating
specialized research and animal care equipment, and participating in planning for future renovation and
construction of the WNPRC facilities. Merging the facilities and instrument maker shop has streamlined the
organizational structure and clarified the process for facility maintenance and planning decisions. Kirk
Boehm, Assistant Director for Facilities Management has been reassigned to the NHP vivarium project
within the Interdisciplinary Research Complex (IRC). In his new responsibilities as the Construction Manager
for the IRC, Mr. Boehm will continue to work closely with WNPRC to coordinate final design of the vivarium.
A small sample of projects accomplished or in progress follow: 1) WIMR (previously referred to as IRC) has
been completed. The handoff to the University occurred in February and occupation took place very recently.
This unit will house approximately 275 macaques and creates a complexity of management due to its
geographically separate location. 2) In conjunction with Animal Services and Pathology, coordinated
necropsy remodel project. Purchased new necropsy table and grossing station, worked as contact for all
trades involved in the remodel and equipment installation. 3) Renovated 3 animal holding rooms cb22, c436
an ab118. Removed stationary primate holding units, repair and modify as needed. Coordinated the
installation of new lights, FRP (fiberglass reinforced panels) to ceiling areas and re-grouted all tile walls and
floor. Improvements are compliance issues noted by the USDA and AAALAC. 4) Designed and fabricated 9
social housing tunnels for the Behavior / Enrichment group and fabricated 25 aluminum transport cages to
be used at WIMR. Coordinated the purchase and installation of a two ton air conditioning unit to cool the
expanding server unit in the Annex as well as purchasing and installing a new air compressor for Assay
Services nitrogen generator. In addition to the WNPRC, maintained and modified primate holding rooms and
housing units at Biotron and Charmany Farms. 5) Providing guidance and assistance to Washington NPRC
for the building of a table top restraint device similar to the one we built locally. Working with local Pl to build
a foot and arm manipulandums along with a hydrolytic reward system. Primate Center Capital Equipment
Purchases The following capital equipment purchase was completed during the last project period: 1)
Ultrasound, Transducers $39,950 2) DNA Analyzer $125,000 3) BD LSD I $125,000 4) Freezer $9,304 5)
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DNA Sequencer $17,201 6) Glucose Analyzer $10,916 7) Microplate Reader $13,235 8) Cleaning System
$19,849 9) FACSCALIBUR Sensor 101,065 10) Freezer $5,584 11) Liquid Chromatograph $35,687 12)
HDO VET BO Monitor $16,000 13) Air Techniques Vet Scanner $22,000 14) Progeny DC-X0Ray Unit
$4,600 15) Computer Equipment, $27,729 Publications note: Operational Services support is involved in
numerous journal articles that depend in part or in full on WNPRC resources. Note: AIDS related.
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WNPRC AGING COLONY RESOURCE (0409)

NPRC UNIT: RESEARCH SERVICES

%NPRC $: 1.000%
INVESTIGATOR DEGREES INVEST DEPARTMENT NON-HOST INSTITUTION:
TYPE STATE, COUNTRY
Colman, Ricki J PHD Primary WNPRC AGING
RHESUS
RESOURCE

SUBPROJECT DESCRIPTION

Objective: To maintain and develop a specialized resource for studies related to aging. Allocation of
Resource Access The WNPRC has approximately 115 rhesus monkeys over 20 years of age. Support is
provided in part by the National Institute of Aging to maintain these animals for studies relating to normal
aging. During FY2008-2009, approximately 15 investigators used these animals in studies related to
neuroendocrinology, calorie restriction, glucose metabolism, ovarian dysfunction, bone mineral density,
osteoarthritis, immunology, stem cells, and reproduction. No request has been denied. Dissemination
Knowledge is disseminated to the scientific community via publications in peer reviewed journals and
scientific meeting attendance. The Wisconsin National Primate Research Center also holds quarterly
research retreats to create increased communication between the various service and resource units.
Progress During the current reporting year, approximately 15 investigators have utilized animals from the
aging colony. We continue to monitor the health and well-being of all animals in the colony and evaluate
aging individuals from the general colony to evaluate their appropriateness for inclusion in the aging colony.
Highlights The animals in Aged Rhesus Monkey Resource continue to receive excellent medical attention.
Within the population, there are currently three very old (greater than 30 years) individuals. Challenges The
major challenge associated with this resource is maintaining a healthy colony of an appropriate size to meet
scientific need. Concerns None Training Training is available on established protocols for food intake
measurement, body composition assessment, physical activity monitoring, cognitive and motor skills
assessment, and metabolic assessments. Training in all of these areas was carried out during the past year.
Publications note: Aging Resource support is involved in numerous journal articles that depend in part or in
full on WNPRC resources.
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WNPRC GENETICS SERVICES UNIT (0405)

NPRC UNIT: RESEARCH SERVICES

%NPRC $: 4.000% AIDS RELATED RESEARCH
INVESTIGATOR DEGREES INVEST DEPARTMENT NON-HOST INSTITUTION:
TYPE STATE, COUNTRY
O'Connor, David H PHD Primary WNPRC
GENETICS &
PATH LAB MED
Wiseman, Roger W PHD Co-Invest. WNPRC

O'CONNOR LAB

SUBPROJECT DESCRIPTION

Objective: To provide core, campus and non-host investigators with sophisticated and specialized genetics
resources and expertise. Progress and concerns In 2008 Genetics Services focused on improving access to
MHC genotyping in macaques. Microsatellite-based haplotyping is now used for sample authentication,
pedigree verification, and genotyping of Mauritian-origin as well as non-Mauritian cynomolgus macaques.
Specialized MHC genotyping services are also available for Indian- and Chinese-origin rhesus macaques,
pig-tailed macaques, and cynomolgus macaques from various geographic origins. Genetics Services is
taking the lead in developing high-resolution, sensitive, and economical assays for comprehensive MHC
genotyping in macaques. During 2008, this included the introduction of an active fee-for-service program of
high throughput, sequence-based MHC class | genotyping using both Sanger and Roche/454
next-generation platforms for external investigators. Allocation of resource access The Genetics Service
provided MHC genotyping support to more than 20 laboratories in 2008. In addition, we worked with the
NCRR Primate Centers Working Group on Genetics and Genomics, as well as the Genome Banking
Working Group that has generated a large repository of genomic DNA samples from a wide variety of
nonhuman primates. Dissemination Dr. O'Connor, the Pl for Genetics Services, and Dr. Wiseman presented
multiple lectures and authored seven publications on NHP genetics (see below). We request that projects
utilizing Genetics Service acknowledge the service in manuscripts and presentations. Training Methods for
MHC genotyping are regularly discussed during scientific conferences attended by Dr. O'Connor and his
staff. In 2008, this included multiple presentations for the International AIDS Vaccine Initiative (IAVI) and at
the NIH for NIAID, DIADS & the Vaccine Research Program. In addition, lectures were given at the following
scientific meetings: 3rd International Conference on Primate Genomics and Human Disease, 454 Life
Sciences User Group Meeting, Association for Molecular Pathology 2008 Annual Meeting, NIH
Transplantation Working Group NHP Assays Workshop, Exploiting Systems Biology in Nonhuman Primate
Models for AIDS Satellite Meeting, 26th Annual Symposium for Nonhuman Primate Models for AIDS.
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WNPRC CENTRALIZED PROTOCOL IMPLEMENTATION (CPI) UNIT (0404)

NPRC UNIT: RESEARCH SERVICES

%NPRC $: 1.000% AIDS RELATED RESEARCH
INVESTIGATOR DEGREES INVEST DEPARTMENT NON-HOST INSTITUTION:
TYPE STATE, COUNTRY
Schultz-Darken, Nancy J PHD Primary WNPRC CENTR.
PROTOCOL
IMPLEM.
Brunner, Kevin G. DVM Co-Invest. WNPRC VET

SERVICES & CPI

SUBPROJECT DESCRIPTION

Objective: To provide core, campus and non-host investigators with organized and efficient WNPRC and
UW-Madison resources, protocol management and expertise. Progress and Concerns Since May 2008, CPI
again has supported 41 different projects this year involving 23 investigators (10 WNPRC core scientists, 8
UW affiliates, 4 affiliates from other academic institutions, and 1 investigator from the private sector). We are
also in the process of starting 3 new projects (1 UW affiliate, 2 other academic affiliates). There were
changes in the types of projects as some ended and others began. In addition, different investigators left the
UW and were replaced by other UW affiliates. Since the total number of projects remained the same, this
may be an indication of the capabilities of support that the CPI unit and the primate resource are able to
maintain at any one time. It will be interesting to see how this changes as CPI continues in itis fourth year.
Allocation of Resource Access Projects must fall within the mission of WNPRC, be approved by the director
and executive committee, and WNPRC have the resources to provide support. In addition, CPl emphasizes
three core areas that match the major research areas and resources at WNPRC and identified three core
scientist co-investigators for consultation in the respective cores. Dissemination (All Divisions and Units) In
addition to the WNPRC web site, we rely on recommendations by core and affiliate scientists. We are also
sending CPI staff to annual scientific meetings to present what resources and technigues are available to the
scientific members in attendance. Training (All Divisions and Units) The veterinary head of CPI is
responsible for all training of CPI personnel for the multitude of procedures cited above and utilizes other
members of Veterinary Services and the university as needed. Written instruction as well as hands-on
training and oversight of procedures to assure proficiency are utilized to provide a highly skilled technical
staff to researchers. A manual with over 50 detailed SOPs is maintained by the unit to provide detailed
guides for simple and complex procedures in the areas of reproduction, sample procurement, treatment,
behavior, observation, training, imaging, processing and shipping. We continue to improve on our
comprehensive system of technician training documentation to assure that our staff is appropriately
cross-trained in as many research areas as possible. Virtually all publications relying on WNPRC resources
in part or in full involved the use of the CPI Unit. Note: AIDS related.
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WNPRC STEM CELL RESOURCE (0410)

NPRC UNIT: RESEARCH SERVICES

%NPRC $: 1.000%
INVESTIGATOR DEGREES INVEST DEPARTMENT NON-HOST INSTITUTION:
TYPE STATE, COUNTRY
Thomson, James A PHD, VMD Primary WNPRC STEM
CELL
RESOURCE,
ANAT

SUBPROJECT DESCRIPTION

Objective: To maintain and further develop a specialized resource for studies relating to embryonic stem cell
research. Allocation of Resource Access To date, the stem cell resource unit at the Wisconsin National
Primate Research Center provides frozen rhesus and marmoset ES cells to interested investigators. No
request has been denied. Additionally, the stem cell resource unit provides zebrafish bFGF for culturing
primate ES cells. Since last submission 4 new investigators have received the recombinant protein bringing
the total number of investigators receiving zbFGF on a regular basis to 18. Over 250mg of zbFGF has been
distributed to date. This has saved investigators over $700,000. The DNA plasmid used to purify the protein
itself is now available through Addgene (www.addgene.com) and was sent to 18 new investigators in 2008
bringing the total number of investigators to receive this plasmid to 26. Lastly, 4 investigators requested and
received rhesus ES cell provided by the stem cell resources unit and distributed by the WiCell Research
Institute. Dissemination Knowledge is disseminated to the scientific community via publications in peer
reviewed journals and scientific meeting attendance. The Wisconsin National Primate Research Center also
holds quarterly research retreats to create increased communication between the various service and
resource units. Training Training in culture techniques of primate embryonic stem cells is available. Many
new investigators have taken advantage of this resource in previous reporting periods however there have
been no new investigators trained this year. Progress We have provided ips cell derivation for disease
specific cell lines for UW investigators. To date, 3 disease cell lines have been used for ips cell generation
and a total of 29 clones have been cultured and frozen for future use. Highlights: Members of stem cell
resources Yu and Thomson were authors on a paper detailing reprogramming in cell cultured from a donor
afflicted with a specific disease: Allison D. Ebert, Junying Yu, Ferrill F. Rose, Jr, Virginia B. Mattis, Christian
L. Lorson, James A. Thomson, & Clive N. Svendsen. Induced pluripotent stem cells from a spinal muscular
atrophy patient. Nature 457, 277-280 (15 January 2009) Published online 21 December 2008. Challenges:
Due to funding shortages we were unable to receive cynomologous embryos and the project came to a halt.
We look forward to working with CPI to receive Mauritian cynomolougous embryos to create new
cynomologous ES cell lines as described in our P51 proposal. Concerns: No concerns at this time.
Publications note: Stem Cell Resource support is involved in numerous journal articles that depend in part or
in full on WNPRC resources.
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WNPRC IMMUNOLOGY & VIROLOGY UNIT (0403)

NPRC UNIT: RESEARCH SERVICES

%NPRC $: 4.000% AIDS RELATED RESEARCH
INVESTIGATOR DEGREES INVEST DEPARTMENT NON-HOST INSTITUTION:
TYPE STATE, COUNTRY
Watkins, David | PHD Primary WNPRC AIDS LAB
& PATHOLOGY
Friedrich, Thomas C PHD Co-Invest. WNPRC
IMMUNOL &
VIROL,VET MED
Rakasz, Eva G PHD Co-Invest. WNPRC
IMMUNOLOGY &
VIROLOGY

SUBPROJECT DESCRIPTION

Objective: To provide expert support to AIDS research conducted at the Primate Center. 1. PROGRESS
AND CONCERNS The Virology Services Unit (VS) performed almost 4,000 SIV virus load determinations in
FY2008. This is fewer than in FY2007, but we anticipate increased demand in FY2009 as established users
plan more and larger experiments. In anticipation of this increased demand, we began a transition to the
high-throughput Roche LightCycler 480 quantitative PCR platform in December 2008. This will facilitate an
expansion of our services and will simplify batch processing of samples as we transition to charging all users
(intra- and extramural) by the end of 2009. Our chargeback system for extramural investigators had 3 users
and generated revenues of $5,691. VS also produced over 3,500 vials of high-titer SIVmac239 stock and 3
custom SIV mutants for WNPRC investigators. In response to investigators interested in evaluating the
function of Nef protein variants, we developed a inef cassettei system that allows us to produce SIVmac239
variants that express nef alleles derived from viruses circulating in infected animalsi plasma. Investigators
performing vaccine studies are becoming increasingly interested in heterologous challenge viruses. To
provide a heterologous challenge for vaccines based on SIVmac239, we produced a large-scale stock (over
450 vials) of the biological isolate SIVsmE660 on rhesus macaque PBMC. The Immunology Services Unit
produced approximately 40,000 tetramer tests in 2008, 20,000 of which were shipped to outside
investigators at a total of $59,755 in chargebacks. In 2009, we will develop MHC class Il tetramers For
extramural investigators 253 blood and 198 mucosal samples were processed and 554 sample vials were
shipped out. IS also provides expert support to Primate Center and extramural investigators wishing to use
our flow cytometry facilities. More than 2,500 hours were used for flow data acquisition during this year.
These activities resulted in an additional $41,954 in chargebacks. In 2008 we purchased a new FACSCalibur
machine to replace one of our old desktop analyzers. We are in the process of acquiring an additional
custom-made BD-LSR Il machine to expand our services. We have established or supported the
development of several multicolor staining protocols. These include staining panels to identify antigen
specific cell populations that recirculate into the lymph node, and show markers of exhaustion; panels that
separate different antigen presenting populations, and panels that identify SIV infected cells ex vivo. To
promote more objective data analysis in flow cytometry we have introduced and educated users for the use
of compensation beads in multicolor staining. We have replaced our existing FACSDiva software with a
more updated version, and also equipped our BD-LSR Il with a system performance tracking software. 2.
ALLOCATION OF RESOURCE ACCESS The central mission of IVS is to provide expert support to AIDS
and infectious disease related research conducted at the Primate Center by WNPRC or outside
investigators. In fiscal 2008 IS served 8 on-campus and 13 off-campus laboratories supported by both
federal and non-federally funded grants. VS supported 4 on-campus and 3 off-campus users in FY2008. 3.
DISSEMINATION We regularly update our website to facilitate the attraction of users. We request that
projects utilizing Virology and Immunology Services acknowledge the service in manuscripts and
presentations. Drs. Friedrich, Wilson and Rakasz, the Pls of VS and IS units, consult closely with users of
the service, helping to design experiments and interpret results. 4. TRAINING Dr. Friedrich consults
regularly with recognized leaders in SIV virology and molecular biology to develop and refine our techniques.
For example, custom SIV mutagenesis methods were developed in collaboration with Dr. Ronald Desrosiers
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at the New England Primate Center. Quantitative RT-PCR techniques were developed in consultation with
Dr. Jeffrey Lifson at the National Cancer Institute. Similarly, Dr. Rakasz has developed IS protocols and
technologies in collaboration with Dr. Louis Picker at the Oregon Primate Center. IS staff have been trained
in flow cytometry techniques at Beckton Dickinson.
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WNPRC ASSAY SERVICES UNIT (0401)

NPRC UNIT: RESEARCH SERVICES

%NPRC $: 2.000%
INVESTIGATOR DEGREES INVEST DEPARTMENT NON-HOST INSTITUTION:
TYPE STATE, COUNTRY
Ziegler, Toni E PHD Primary WNPRC ASSAY
SERVICES
Abbott, David H PHD Co-Invest. WNPRC ASSAY
SERVICES &
OB/GYN
Terasawa, Ei PHD Co-Invest. WNPRC ASSAY
SERVICES &
PEDS

SUBPROJECT DESCRIPTION

Objective: To provide core, campus and non-host investigators with sophisticated and specialized assay
resources and expertise. Progress and Concerns From January 1, 2008 through December 31, 2009, Assay
Services has received $173,710 as income from our charge back accounts for our service and $5,878 from
charging base grant accounts within the Primate Center. We ran 43,881 determinations during this time.
Assay Servicesi new initiatives have been 1) iodinating for other labs for their RIA of protein hormones as a
fee for service, 2) development and validation of methods for urinary catecholamines for humans and other
primates, 3) development of HPLC methods for measuring the drugs: omedprizole (humans) and
pioglitazone (rhesus), 4) developmental work on oxytocin for an ultrasensitive assay, 5) running human
samples as a core lab for the Clinical Translational Science Award at the University of Wisconsin for
translational studies, 6) LC/MS analysis of adrenal steroid pathways in cycnomolgus macaques and 7)
development and validation of a kisspeptin assay for rhesus serum. Allocation of Resource Access Assay
Services has an international and national client base. During the past year we ran samples for investigators
from many different states and several countries. We primarily provide services for NIH based grants using
nonhuman primate samples for hormonal determinations and more recently for translational studies. Assay
Services has a website that is easily assessable to the scientific community:
http://ink.primate.wisc.edu/~assay/assay.php Dissemination We have many clients who contact us via our
website. Additionally, we attend meetings such as the American Society of Primatologists, International
Primatological Society, Society of Behavioral Neuroendocrinology, and the Endocrine Society to make the
nonhuman primate community aware of our services. We also receive clients from recommendations by
previous clients. Training Assay Services continues to train graduate students, technical support, post doc
and scientists to run their own samples as self-service. Stacey Tecot, postdoctoral student from the Stony
Brook University, New York, spent several months validating and analyzing fecal samples from several
species of free-ranging lemurs. Sarie Van Belle, University of Wisconsin fi Anthropology, trained and ran
fecal samples for testosterone and cortisol from Alouatta pigra. Elizabeth Becker trained and analyzed
serum samples for corticosterone, testosterone and progesterone for Californica mus. Additionally, we have
trained two graduate students, Kathryn Guerriero, Brian Kenealy, and an undergraduate student, Nicholas
Shiel from Ei Terrasawais research team. Within Assay Services, we trained two undergraduate students,
Nancy Stevens and Dan Champeau in basic lab work and HPLC. Dan Champeau also did research credits.
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STEM CELL & REGENERATIVE MEDICINE CENTER NONHUMAN PRIMATES CORE (0433)

NPRC UNIT: STEM CELL

%NPRC $: 0.500%
INVESTIGATOR DEGREES INVEST DEPARTMENT NON-HOST INSTITUTION:
TYPE STATE, COUNTRY
Kemnitz, Joseph W PHD Primary WNPRC
DIRECTOR &
PHYSIOLOGY

SUBPROJECT DESCRIPTION

Objective: To test efficacy and assess possible side effects of stem cell based therapies before proceeding
to human trials. This service began in July 2007, with the launch of the new UW-Madison Stem Cell &
Regenerative Medicine Center. Projects to develop cell replacement therapies may require that researchers
implant stem cells into nonhuman primates to test efficacy and assess possible side effects before
proceeding to human trials. In this context, nonhuman primates will be made available through the
Nonhuman Primate Services core at the Wisconsin National Primate Research Center. Specific services
include the provision of appropriate monkeys and primate tissue for projects, specialized animal husbandry,
assistance with procedures such as surgeries and clinical assessments of monkeys, appropriate terminal
procedures and preparation of tissues for analysis, and provision of specialized instruments.
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SHARING IN THE DISCOVERY STEM CELL LEARNING LAB (0422)

NPRC UNIT: STEM CELL

%NPRC $: 0.500%
INVESTIGATOR DEGREES INVEST DEPARTMENT NON-HOST INSTITUTION:
TYPE STATE, COUNTRY
Svendsen, Clive N PHD Primary ANATOMY &
NEUROLOGY
Kamp, Timothy J MD, PHD  Co-Invest. MEDICINE AND
PHYSIOLOGY
Shevde, Rupa PHD Co-Invest. STEM CELL & WICELL RESEARCH INSITUTE,
REGEN. MED WI USA
CTR.

SUBPROJECT DESCRIPTION

Objective: To inform and educate the public about stem cell and regenerative medicine research at the
UW-Madison. To engage teachers and students and provide resources and ideas for incorporating stem cell
and regenerative medicine studies into science education curricula. To work with the new (2009)
UW-Madison Office of Science Outreach to publicize the program and help teachers and others find our
service and schedule visits to the lab. This is a continuing collaborative effort among the UW-Madison Stem
Cell and Regenerative Medicine Center, Biotech Center, Primate Center and their outreach partners
throughout Wisconsin. The project leader is Jordana Lenon, B.S., and she employs a student hourly lab
manager. In 2008-2009, we successfully set up a stem cell learning lab for the public at the
Genetics-Biotechnology Center, to serve the public, students grades 4-12, college students, minority
programs, alumni, retirees, and other "lifelong learners." Visitors view an introductory talk, ask questions and
discuss research and current issues. Then, the groups work in a lab using real lab techniques and
equipment, with simulated cells and media due to biosafety issues. They are able to observe real live ES
and iPS cells from James Thomson's lab. (We acquire the live cells in the morning, before the groups
arrive.) Many groups then visit the Primate Center and learn about its important role in UW-Madison stem
cell history and current research. Lab setup occurred early in 2008, the first groups began visiting in April
2008. To date, our lab experiences have drawn more than 1,000 visitors. We have also taken the experience
to UW-Madison's Science Expeditions, and on the road, to venues including Farm Technology Days in
Brown County, and the Wisconsin State Fair in Milwaukee County. Through this project, we have also
scheduled UW-Madison stem cell and regenerative medicine speakers to present to numerous audiences
about this broad scientific field. Our speakers have included principal investigators, post-doctoral trainees
and graduate students. This project relies on the time and resources of the WNPRC Public Information
Officer, who is also a university relations specialist for the Stem Cell and Regenerative Medicine Center.
This project uses federally approved human embryonic stem cell lines obtained from James Thomson's lab.
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RESEARCH SUBPROJECTS
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Program Director/Principal Investigator (Last, First, Middle): Cadwallader, Martin T

CONSERVATION OF THE GOLDEN LANGUR (0425)

NPRC UNIT: ADMINISTRATIVE

%NPRC $: 0.500%
INVESTIGATOR DEGREES INVEST DEPARTMENT NON-HOST INSTITUTION:
TYPE STATE, COUNTRY
Horwich, Robert H PHD Primary COMMUNITY CONSERVATION,
WI USA

SUBPROJECT DESCRIPTION

Objective: To conserve the Golden Langur in India. The Golden Langur Conservation Project is a holistic
project that blends conservation, research, education, economic development and community development.
We focus on the full range of the golden langur in western Assam, India. We work with more than 130
villages to create forest protection committees and self-help groups that create economic opportunities for
villagers. We are stepping up conservation and evaluation efforts at one focal area, the 17.2 sq. Kakoijana
Reserve Forest. Project participants, including national forest members and villagers from adjacent
communities, plan to measure changes in reforestation, the increase in golden langurs, and changes in
economic development within 10 communities surrounding Kakoijana. We aim to provide definitive proof of
the success of the holistic community conservation approach by: 1) Providing data supporting the success of
the conservation efforts; 2) Creating a monitoring program for one golden langur population; 3) Creating a
community-based research program; 4) Gathering data on ecology and behavior of golden langurs in
Kakoijana; 5) Training villagers in simple data gathering methods; 6) Encouraging villager interest in the
forests, the monkeys and their conservation; 7) Providing community incentives to protect the langurs and
their habitat. The project ran from January to December 2008. The Jacobsen grant is funded personnel,
including the hiring and training of additional community research assistants, to total 15-20, plus on-site
transportation, binoculars and GPS units. Participants mapped the study sites and collected data. Additional
data is being taken in 2009 to complete a 12-month yearly cycle. Results: The Golden Langur Conservation
Project has caused an increase in the total Indian population of the golden langur. In Kakoijana the
population has gone from less than 100 monkeys to almost 500 in 10 years. The forest cover of Kakoijana
has gone from about 5% to now 60-70% secondary forest. We will have 2 perhaps 3 censuses (the latter will
be over 500 langurs) and ecological data. We also have data on the migration of a partial edge troop that
has left Kakoijana looking for a new home and the corridor it moved in. This data will help us create new
and/or strengthened corridors between isolated Reserve Forests in the southern range of the langurs. The
Lawrence Jacobsen Conservation Award from the Wisconsin National Primate Research Center was a new,
annual award established in 2008 to support studies in applied conservation biology that protect non-human
primate species and their habitats. Note: Species is Golden Langur (Trachypithecus geei).
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Program Director/Principal Investigator (Last, First, Middle): Cadwallader, Martin T

(CONSERVATION) SELECTIVE LOGGING IMPACT ON SUMATRAN ORANGUTANS (0435)

NPRC UNIT: ADMINISTRATIVE

%NPRC $: 0.500%

INVESTIGATOR DEGREES INVEST DEPARTMENT NON-HOST INSTITUTION:
TYPE STATE, COUNTRY

Wich, Serge PHD Primary GREAT APE TRUST, IA USA

SUBPROJECT DESCRIPTION

Objective: To assess the impact of logging on Sumatran orangutan behavior and survival. (Great Ape Trust
and WNPRC press release Nov. 25, 2008) Des Moines, lowa fi November 25, 2008 fi A scientist at Great
Ape Trust of lowa, and one of the worldis leading experts on orangutans and their habitat, has been honored
with a prestigious conservation award by the Wisconsin National Primate Research Center. Dr. Serge Wich
is the 2008 recipient of the Lawrence Jacobsen Conservation Research Award, which supports studies in
applied conservation biology that protect nonhuman primates in their habitat. Wich has been awarded a
$5,000 grant to help fund Sumatran orangutan research by students from Universitas Nasional in Jakarta
and Universitas Syiah Kualah in Banda Aceh. iAs a flagship species, the orangutan symbolizes the
importance of the rain forest fi not only to the apes and the millions of other forest species but also to the
people who live near the forests and those of us around the world affected by climate change, said Wich.
ilim very honored and pleased that colleagues view the project as a meaningful contribution to orangutan
conservation. Providing opportunities for Indonesian scientists-in-training to become conservation biologists
is crucial for the future protection of orangutans and their habitat.1 The scientistsi research will focus on the
impact of selective logging on Sumatran orangutan behavior and survival. A better understanding of
loggingis effect on orangutans is necessary to design reduced-impact logging systems. These managed
systems might provide opportunities for the partial extraction of timber while still conserving orangutans and
their habitat. While such analysis hasnit been conducted for Sumatran orangutan populations, Wich said
what greatly benefits these studies is 35 years of scientific data collected at the orangutan research site
Ketambe. Important information on orangutan behavior, demography, density and food availability has
provided a comprehensive pre-logging database that will be compared with the post-logging data now being
collected by Indonesian and non-Indonesian students in collaboration with local field staff. iBy comparing
pre-logging and post-logging data, we will be able to identify any significant changes in orangutan behavior,
feeding ecology, survival and density that have resulted from logging,i Wich added. iThese results will be
important for orangutan conservation management strategies.i More at:
http://www.greatapetrust.org/media/releases/2008/nr_76a08.php
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Program Director/Principal Investigator (Last, First, Middle): Cadwallader, Martin T

AUDITORY THRESHOLDS AND AGING (0253)

NPRC UNIT: AGING & METABOLIC DISEASE

%NPRC $: 0.500%
INVESTIGATOR DEGREES INVEST DEPARTMENT NON-HOST INSTITUTION:
TYPE STATE, COUNTRY
Fowler, Cynthia G PHD Primary COMMUNICATIVE
DISORDERS
Kemnitz, Joseph W PHD Co-Invest. WNPRC
DIRECTOR &
PHYSIOLOGY
Weindruch, Richard H PHD Co-Invest. WNPRC &
MEDICINE &
VA-GRECC

SUBPROJECT DESCRIPTION

Objective: To determine noninvasively the effects of aging and reduced caloric intake on the physiological
measures of sensitivity to sound stimuli. Caloric restriction (CR) is the only known method for increasing
lifespan of laboratory animals. This study was conducted in conjunction with our larger investigation of CR in
rhesus monkeys and it focused on the effects of CR and aging on measures of middle ear function
measured with tympanometry. The intriguing significant findings demonstrating significant effects of age that
differed by sex have been accepted for publication in the International Journal of Audiology in the near
future. Longitudinal studies of the effects of age, sex, and diet as the animals age are continuing. This
research used WNPRC Animal Services and Aging Resources.
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Program Director/Principal Investigator (Last, First, Middle): Cadwallader, Martin T

WATER SOLUABLE NUTRIENT ABSORPTION (0318)

NPRC UNIT: AGING & METABOLIC DISEASE

%NPRC $: 0.500%
INVESTIGATOR DEGREES INVEST DEPARTMENT NON-HOST INSTITUTION:
TYPE STATE, COUNTRY
Karasov, William H PHD Primary WILDLIFE
ECOLOGY
Mcwhorter, Todd J PHD Co-Invest. WILDLIFE
ECOLOGY

SUBPROJECT DESCRIPTION

Objective: To better understand the digestive physiology of non-human primates by measuring the extent of
passive absorption of water-soluble nutrients. This project has important implications for understanding the
digestive physiology of humans and non-human primates, and also for understanding vertebrate nutritional
ecology and toxicology. Many nutrients, natural toxins and synthetic toxins and drugs are hydrosoluble.
Efficient transport of hydrosoluble chemicals across the vertebrate small intestine likely depends on
membrane transport proteins (mediated transport); however, some animals can efficiently transport these
chemicals through the gaps between cells (i.e., by a passive, paracellular pathway). We used physiological
and pharmacokinetic techniques to test the extent of passive absorption in primates. This study began
during the fall of 2003 and was completed by December of 2005. This research used WNPRC Animal
Services. Funding ended before this reporting period. One publication is pending in 2009.
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Program Director/Principal Investigator (Last, First, Middle): Cadwallader, Martin T

REGULATION OF FOOD INTAKE AND OBESITY (0255)

NPRC UNIT: AGING & METABOLIC DISEASE

%NPRC $: 0.500%
INVESTIGATOR DEGREES INVEST DEPARTMENT NON-HOST INSTITUTION:
TYPE STATE, COUNTRY
Kemnitz, Joseph W PHD Primary WNPRC
DIRECTOR &
PHYSIOLOGY
Benton, Charles E. PHD Co-Invest. MADISON AREA TECHNICAL
COLLEGE, WI USA
Swick, Andrew G. PHD Co-Invest. METABOLIC PFIZER CENTRAL RESEARCH,
DISEASES CT USA

SUBPROJECT DESCRIPTION

Objective: To identify peptides that modulate ingestive behavior in primates. Obesity has reached epidemic
proportions in developed countries and this is having a profoundly negative impact on health and health care
systems. Several peptides have recently been identified that may regulate appetite and feeding behaviors.
We have been evaluating the effects of central and peripheral administration of these substances and their
antagonists in rhesus monkeys, with the long-term aim of reducing obesity and ameliorating its
consequences. In an effort to enhance the model we are using to study obesity, we developed and tested a
fat-enriched maintenance diet. The diet was found to be highly palatable to rhesus monkeys and effective in
increasing caloric intake. This research used WNPRC Animal Services and Aging Resources. The work
provided the basis for a Master of Science degree for a student in the Department of Nutritional Sciences.

PHS 398/2590 (Rev. 11/07)

Continuation Format Page



Program Director/Principal Investigator (Last, First, Middle): Cadwallader, Martin T

PRIMATE AGING DATABASE (0328)

NPRC UNIT: AGING & METABOLIC DISEASE

%NPRC $: 1.000%
INVESTIGATOR DEGREES INVEST DEPARTMENT NON-HOST INSTITUTION:
TYPE STATE, COUNTRY
Kemnitz, Joseph W PHD Primary WNPRC
DIRECTOR &
PHYSIOLOGY

SUBPROJECT DESCRIPTION

Objective: To develop and manage a database of primate biomarkers of aging to improve collaborative
research on the biology of healthy aging in nonhuman primates. The Primate Aging Database (PAD) is a
multi-center, relational database of biological variables in aging, captive nonhuman primates. The NIA,
National Center for Research Resources (NCRR), and National Primate Research Center, University of
Wisconsin-Madison, have already organized nearly 900,000 data points on 17 species at nine facilities. An
invaluable research, veterinary and clinical resource, PAD now features biomarkers on body weight, blood
chemistry and hematology. This research used WNPRC Aging Resources and IT Services. The contract
from the NIA was successfully renewed in 2008.
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Program Director/Principal Investigator (Last, First, Middle): Cadwallader, Martin T

DEVELOPMENT AND MAINTENANCE OF AN AGED NON-HUMAN PRIMATE TISSUE BANK (0460)

NPRC UNIT: AGING & METABOLIC DISEASE

%NPRC $: 1.000%
INVESTIGATOR DEGREES INVEST DEPARTMENT NON-HOST INSTITUTION:
TYPE STATE, COUNTRY
Kemnitz, Joseph W PHD Primary WNPRC
DIRECTOR &
PHYSIOLOGY

SUBPROJECT DESCRIPTION

Objective: To develop and maintain and aged nonhuman primate tissue bank. The objective of the Aged
Non-human Primate Tissue Bank is to acquire, archive and distribute excess tissue from nonhuman
primates that are being euthanized for research purposes at institutions around the country. Tissue will be
both flash-frozen without fixation or fixed and embedded, to fit the needs of a wide-range of molecular and
histochemical techniques.
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Program Director/Principal Investigator (Last, First, Middle): Cadwallader, Martin T

ASSESSING HIGH DIETARY VITAMIN A (0272)

NPRC UNIT: AGING & METABOLIC DISEASE

%NPRC $: 0.500%
INVESTIGATOR DEGREES INVEST DEPARTMENT NON-HOST INSTITUTION:
TYPE STATE, COUNTRY
Tanumihardjo, Sherry A PHD Primary NUTRITIONAL
SCIENCES
Penniston, Kristina L PHD Co-Invest. SURGERY

SUBPROJECT DESCRIPTION

Objective: To further define the effects of chronically high dietary vitamin A. Recent work examining the
vitamin A (VA) status of rhesus monkeys (Macaca mulatta) used as models for human biomedical research
revealed subtoxic hepatic VA concentrations. They consume common research diets that provide up to four
times the amount of VA recommended by the NRC. To further define VA status in rhesus monkeys, male
rhesus monkeys were used for a study that involved stable isotopes and liver biopsies. We found iabnormali
lactate dehydrogenase values in the chemistry screening profiles in 8 of the 16 male rhesus monkeys (11.9
+ 2.9y). Elevation of LDH is cause for concern as it is a marker of liver disease or malfunction, which is a
direct outcome of vitamin A toxicity. Furthermore, excessive preformed VA intake is contraindicated during
pregnancy due to teratogenic concerns. To investigate overconsumption of preformed VA on early fetal liver
VA storage, monkey fetal livers ranging from 35 to 93 d gestational age were analyzed for VA (n = 19) and
retinoic acid (n = 9). Retinyl esters were identified in all fetal livers, and retinol, as a percentage, was more
pronounced in younger fetuses. Liver VA concentration increased with gestational age (r = 0.98, P 0.0001),
ranging from 0.0011 to 0.26 mol/g in the youngest (35 d) and oldest fetuses (93 d), respectively. Liver VA
concentrations were 0.023 £ 0.008 umol/g in early gestation and 0.19 + 0.06 umol/g in mid-gestation
fetuses. All-trans retinoic acid concentrations were higher in early gestation (99.2 £ 57.0 pmol/g, n = 6) than
in mid-gestation (18.2 + 6.1 pmol/g, n = 3), but were variable. Liver VA concentrations from mid-gestation
fetuses were higher than those observed in fetal human and monkey livers from later stages of
development, when growth and VA accumulation rates are assumed to be highest. Thus, excessive intake of
preformed VA by the mothers results in amplified early fetal liver retinyl ester storage. This research used
WNPRC Research Services. Publications are pending.

SUBPROJECT PROGRESS

We have more evidence that the vitamin A toxicity that is present in rhesus macaques is causing adverse
effects. We have applied for funding to directly look at these clinical measures of altered liver enzymes.
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Program Director/Principal Investigator (Last, First, Middle): Cadwallader, Martin T

DIETARY RESTRICTION AND AGING (0160)

NPRC UNIT: AGING & METABOLIC DISEASE

%NPRC $: 1.000%
INVESTIGATOR DEGREES INVEST DEPARTMENT NON-HOST INSTITUTION:
TYPE STATE, COUNTRY
Weindruch, Richard H PHD Primary WNPRC &
MEDICINE &
VA-GRECC
Coe, Christopher L PHD Co-Invest. PSYCHOLOGY
Colman, Ricki J PHD Co-Invest. WNPRC AGING
RHESUS
RESOURCE
Johnson, Sterling C PHD Co-Invest. MEDICINE AND
VA-GRECC
Kemnitz, Joseph W PHD Co-Invest. WNPRC
DIRECTOR &
PHYSIOLOGY
Schoeller, Dale A PHD Co-Invest. NUTRITIONAL
SCIENCES
Wilson, Nancy A PHD Co-Invest. WNPRC AIDS LAB

SUBPROJECT DESCRIPTION

Objective: To explore the possibility that dietary restriction retards aging processes in a nonhuman primate
species, this Program Project has provided a wealth of new information about the biology of aging and how
the manipulation of diet can influence the process of growing old. Rhesus monkeys eating 30 percent fewer
calories of a nutritionally complete diet exhibit better health than study controls. Reduced caloric intake
seems to slow basic aging processes and may extend the maximum life span in primates, as has been
shown in rodents. Diabetes develops less frequently in monkeys on a restricted diet. Animals allowed to eat
freely have a greater incidence of diabetic or pre-diabetic conditions. Fasting basal insulin and glucose
concentrations are lower in monkeys on a restricted diet. Both fat mass and fat-free mass were lower in
monkeys on a restricted diet. Monkeys on a reduced-calorie diet have fewer signs of spinal arthritis, a
condition that manifests itself with age in both rhesus monkeys and humans. Fewer calories may reduce the
risk of vascular disease. Caloric restriction altered circulating LDL in a manner that may inhibit
atherogenesis. Caloric restriction retards several age-dependent physiological and biochemical changes in
skeletal muscle, including oxidative damage. Controlled caloric restriction has not disrupted menstrual cycles
of female monkeys. The next period of study should be even more insightful as the oldest monkeys in the
study are now truly old. During this phase, age-related diseases and disorders appear more frequently,
including adult-onset diabetes, osteoporosis, cancers, obesity, hypertension and the loss of skeletal muscle
mass. This research used Animal Services and Research Services.
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Program Director/Principal Investigator (Last, First, Middle): Cadwallader, Martin T

CORRELATES OF ELITE CONTROL OF SIV (0421)

NPRC UNIT: AIDS COMPONENT

%NPRC $: 2.000% AIDS RELATED RESEARCH
INVESTIGATOR DEGREES INVEST DEPARTMENT NON-HOST INSTITUTION:
TYPE STATE, COUNTRY
Friedrich, Thomas C PHD Primary WNPRC
IMMUNOL &

VIROL,VET MED

SUBPROJECT DESCRIPTION

Objective: To understand the icorrelates of controli in macaque elite controllers (ECs). The icorrelates of
protection,Ti.e., the immune responses which will protect vaccinated individuals against HIV infection, are
unknown. Because of this, there is intense interest in studying ielite controllersi (ECs), rare individuals who
spontaneously control HIV replication. Over the past few years we have assembled a cohort of elite
controller macaques that resemble human ECs in several important respects. This project is aimed at
understanding the icorrelates of controli in these macaque ECs. Previously we showed that elite control in
our macaque cohort was associated with expression of particular MHC class | (MHC-I) alleles, Mamu-B*17
and Mamu-B*08. Strikingly, all macaque elite controllers in our cohort express at least one of these alleles.
These proteins present peptide iepitopest derived from SIV proteins to CD8+ T cells, iflaggingi infected cells
for destruction. Since Mamu-B*17 and B*08 play a role in the cellular immune response, we therefore
hypothesized that the specific CD8+ T cell responses made by animals expressing these proteins made it
possible for them to become ECs. This project has therefore probed the contribution of CD8+ T cell
responses, particularly those irestrictedi by Mamu-B*17 and B*08, to immune containment of SIV in
macaque ECs. Not all Mamu-B*17- or B*08-positive macaques become ECs when they are infected with
SIV. To understand what distinguishes successful and unsuccessful responses, we therefore
comprehensively compared the cellular immune responses to SIV in EC and progressor macaques that all
expressed Mamu-B*17. Strikingly, we found no apparent differences in either the strength of immune
responses or number of viral epitopes recognized in ECs and progressors (1). Current studies are aimed at
determining whether particular CD8+ T cell responses are correlated with the ability of Mamu-B*17-positive
ECs to resist rechallenge with divergent viruses. This research used WNPRC Animal Services, Genetics
Services, and Immunology & Virology Services.
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Program Director/Principal Investigator (Last, First, Middle): Cadwallader, Martin T

SIV T CELLS IN VIVO (0292)

NPRC UNIT: AIDS COMPONENT

%NPRC $: 2.000% AIDS RELATED RESEARCH
INVESTIGATOR DEGREES INVEST DEPARTMENT NON-HOST INSTITUTION:
TYPE STATE, COUNTRY
Haase, Ashley T MD Primary MICROBIOLOGY UNIVERSITY OF MINNESOTA,
MN USA

Skinner, Pam PHD Co-Invest. VETERINARY & UNIVERSITY OF MINNESOTA,
BIOMED MN USA
SCIENCES

SUBPROJECT DESCRIPTION

Objective: To study SIV specific CD8+ T cell function, localization, and association with SIV infected cells in
vivo in vaccinated and non-vaccinated macaques in order to gain insights into SIV pathogenesis. The Haase
and Skinner lab groups worked together to determine the in vivo effector to target cell ratios of virus-specific
CD8 T cells to virus-infected cells in lymphoid and genital tissues of SIV-infected rhesus macaques. They
did this using a methodology developed in earlier years from this grant support termed in situ tetramer
staining combined with in situ hybridization (ISTH) and found a significant correlation with reduction in
virus-producing cells in lymphoid tissues and high effector to target ratios. They also began to investigate the
phenotype of virus-specific CD8 T cells in situ by co-labeling tissues with tetramer reagents that stain
virus-specific T cells and perforin and granulin antibodies. They also were successful in developing methods
to triple labeling sections with tetramer reagents and two phenotypic antibodies. Analysis of these stained
sections is ongoing. In addition, during the course of these studies they discovered previously undescribed
populations of virus-specific T cells that appear to down modulate CD8 molecules in B cell follicles and in
vaginal and cervical epithelium. This work used Immunology & Virology Services. Publications are pending.

PHS 398/2590 (Rev. 11/07) Continuation Format Page



Program Director/Principal Investigator (Last, First, Middle): Cadwallader, Martin T

TOPICAL MICROBICIDE AGAINST SIV AND CHLAMYDIA (0434)

NPRC UNIT: AIDS COMPONENT

%NPRC $: 2.000% AIDS RELATED RESEARCH
INVESTIGATOR DEGREES INVEST DEPARTMENT NON-HOST INSTITUTION:
TYPE STATE, COUNTRY
Haase, Ashley T MD Primary MICROBIOLOGY UNIVERSITY OF MINNESOTA,
MN USA
Kemnitz, Joseph W PHD Co-Invest. WNPRC
DIRECTOR &
PHYSIOLOGY

SUBPROJECT DESCRIPTION

Objective: To test the efficacy of a potential microbicidal agent to prevent transmission of HIV to women.
Such an effective agent is urgently needed to combat the predominant rise globally of new HIV infections in
women. This proposal tested in vivo the efficacy of glycerol monolaurate to prevent intravaginal transmission
of simian immunodeficiency virus to rhesus macaques, a highly relevant nonhuman primate model of sexual
mucosal transmission of HIV. We found that glycerol monolaurate does not alter rhesus macaque (Macaca
mulatta) vaginallactobacilli and is safe for chronic use.
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Program Director/Principal Investigator (Last, First, Middle): Cadwallader, Martin T

EXPANDING WNPRC RESOURCES FOR AIDS-RELATED RESEARCH (0461)

NPRC UNIT: AIDS COMPONENT

%NPRC $: 2.000% AIDS RELATED RESEARCH
INVESTIGATOR DEGREES INVEST DEPARTMENT NON-HOST INSTITUTION:
TYPE STATE, COUNTRY
Kemnitz, Joseph W PHD Primary WNPRC
DIRECTOR &
PHYSIOLOGY

SUBPROJECT DESCRIPTION

Objective: The primary objectives of the SIV program at the Wisconsin National Primate Research Center
(WNPRC) are to understand the attributes of effective anti-immunodeficiency virus immune responses,
develop novel AIDS vaccines, and expand the HIV animal model to include the unique genetic attributes of
cynomolgus macaques (Macaca fasicularis) from Mauritius. The WNPRC is experiencing a critical shortage
of animal housing which will directly affect continued advances in AIDS research. Our current SIV housing
facility is near capacity and will be insufficient for our long-term housing needs. Inadequate housing will soon
become a limiting factor when designing new studies. We currently have space for 120 SIV-infected
macaques, and animals on active studies occupy 82 of those spaces. A conservative estimate of the number
of additional animals needed in 2008 using funding already in place is 142. This estimate does not include
large studies where pending funding could push this number well beyond 250 animals. The primary goal of
this G20 grant proposal is to renovate an existing specimen storage area, which is adjacent to the existing
SIV housing area, into three new animal housing rooms. Funding is also requested for sufficient caging and
an automatic watering system to equip these new animal rooms. Completing this renovation will provide the
critical space necessary for the SIV program to expand at the WNPRC and for the investigators to continue
their ground-breaking research. The planning phase has been completed and renovation is now underway.
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Program Director/Principal Investigator (Last, First, Middle): Cadwallader, Martin T

IMMUNOGENETICS OF CYNOMOLGUS MACAQUES FROM DIFFERENT ORIGINS (0387)

NPRC UNIT: AIDS COMPONENT

%NPRC $: 2.000% AIDS RELATED RESEARCH
INVESTIGATOR DEGREES INVEST DEPARTMENT NON-HOST INSTITUTION:
TYPE STATE, COUNTRY
O'Connor, David H PHD Primary WNPRC
GENETICS &

PATH LAB MED

SUBPROJECT DESCRIPTION

Objective: To understand differences in MHC genetics, especially since cynomolgus macaques are
increasingly used for biodefense and AIDS research. We have recently discovered that cynomolgus
macaques from different geographical locations have distinct major histocompatibility complex (MHC)
genetics. In this project, we are defining the MHC genetics of cynomolgus macaques from five geographic
origins, developing genetic tests, and defining peptide-binding motifs from common MHC alleles. This new
subproject initiated in September 2005. Since the inception of this project, we have collected samples from
Mauritian, Indonesian, Viethnamese, Filipino, and Chinese cynomolgus macaques. We are using a
combination of approaches to identify the MHC genes present in each population of monkeys.
High-throughput DNA sequencing of selected animals identified hundreds of MHC class | alleles,
dramatically expanding the database of known alleles. Peptide binding motifs have been determined for six
of these alleles by Edman degradation. The approaches developed in this proposal are proving valuable for
studies of non-cynomolgus macaques. Two of these methods, microsatellite mapping and reference strand
mediated conformational analysis (RSCA), are now being applied to rhesus and pigtailed macaques. This
research used WNPRC Animal Services, Immunology & Virology Services, and Genetics Services. Funding
ended before this reporting period. Numerous publications have resulted.
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Program Director/Principal Investigator (Last, First, Middle): Cadwallader, Martin T

NEF GENE EVOLUTION FROM A SINGLE TRANSMITTED STRAIN IN ACUTE SIV INFECTION (0443)

NPRC UNIT: AIDS COMPONENT

%NPRC $: 2.000% AIDS RELATED RESEARCH
INVESTIGATOR DEGREES INVEST DEPARTMENT NON-HOST INSTITUTION:
TYPE STATE, COUNTRY

O'Connor, David H PHD Primary WNPRC
GENETICS &
PATH LAB MED

Dewhurst, Stephen PHD Co-Invest. MICROBIOLOGY UNIVERSITY OF ROCHESTER,
& IMMUNOLOGY NY USA

Lee, HaY Co-Invest. BIOSTATS & UNIVERSITY OF ROCHESTER,
COMPUTATIONAL NY USA
BIOL

SUBPROJECT DESCRIPTION

Objective: To test the validity of our primary HIV-1 infection model using a non-human primate model for
HIV-1/AIDS. To examine evolution of the viral nef genes from a single transmitted strain during the acute
phase of SIV infection, we sequenced full-length nef genes longitudinally using the method of single genome
amplification. The acute phase of immunodeficiency virus infection plays a crucial role in determining
steady-state virus load and subsequent progression of disease in both humans and nonhuman primates.
Recently we developed a Monte-Carlo simulation with mathematical analysis of viral evolution during primary
HIV-1 infection that enables classification of new HIV-1 infections originating from multiple versus single
transmitted viral strains and the estimation of time elapsed following infection. Results: A total of 207 SIV nef
SIV sequences, collected during the first 3 weeks following experimental infection of two rhesus macaques
with the SIVmac239 clone, were analyzed and found to display a comparable level of genetic diversity, 0% to
0.053%, with that of env sequences from acute HIV-1 infection, 0.005% to 0.127%. We confirmed that the
acute HIV-1 infection model correctly identified the experimental SIV infections in rhesus macaques as
ihomogenousT infections, initiated by a single founder strain. The consensus sequence of the sampled
strains corresponded to the transmitted sequence as the model predicted. However, measured sequential
decrease in diversity at day 7, 11, and 18 post infection violated the model assumption, neutral evolution
without any selection. While nef gene evolution over the first 3 weeks of SIV infection originating from a
single transmitted strain showed a comparable rate of sequence evolution to that observed during acute
HIV-1 infection, a purifying selection for the founder nef gene was observed during the early phase of
experimental infection of a nonhuman primate. This research used WNPRC Immulogy & Virology and
Genetics Services.
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MHC-BOUND, SIV-DERIVED, CTL AND HTL EPITOPES (0152)
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SUBPROJECT DESCRIPTION

Objective: To work on developing a vaccine for HIV, we will identify additional epitopes for cytotoxic and
helper T cells and use this information to develop unique reagents for following immune responses.
HLA-B27- and -B57-positive HIV-infected humans have long been associated with control of HIV replication,
implying that CD8+ T cell responses contribute to control of viral replication. In a similar fashion, fifty percent
of Mamu-B*08-positive Indian rhesus macaques control SIVmac239 replication and become elite controllers
with chronic phase viremia below 1,000 vRNA copies/ml. Interestingly, Mamu-B*08-restricted SIV-derived
epitopes appeared to match the peptide binding profile for HLA-B*2705 in humans. We, therefore, defined a
detailed peptide-binding motif for Mamu-B*08 and investigated binding similarities between the macaque
and human MHC class | molecules. Analysis of a panel of almost 900 peptides revealed that despite
substantial sequence differences between Mamu-B*08 and HLA-B*2705, the peptide-binding repertoires of
these two MHC class | molecules share a remarkable degree of overlap. Detailed knowledge of the
Mamu-B*08 peptide-binding motif enabled us to identify six additional novel Mamu-B*08-restricted
SIV-specific CD8+ T cell immune responses directed against epitopes in Gag, Vpr, and Env. All 13
Mamu-B*08-restricted epitopes contain an R at the position 2 primary anchor, and 10 also possess either R
or K at the N-terminus. Such dibasic peptides are less prone to cellular degradation. This work highlights the
relevance of the Mamu-B*08-positive SIV-infected Indian rhesus macaque as a model to examine elite
control of immunodeficiency virus replication. The remarkable similarity of the peptide-binding motifs and
repertoires for Mamu-B*08 and HLA-B*2705 suggests that the nature of the peptide bound by the MHC
class | molecule may play an important role in control of immunodeficiency virus replication. This research
used WNPRC Immunogenetics & Virology Services and Animal Services.
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MHC TYPING OF MACAQUES USED IN AIDS RESEARCH (0368)
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SUBPROJECT DESCRIPTION

Objective: To offer MHC typing of the MHC class | and Il loci for investigators working with macaques (Indian
rhesus, Chinese rhesus, and Cynomolgus). To adapt technologies for HLA typing to molecular typing of
macaque (Indian rhesus, Chinese rhesus, and Cynomolgus) MHC class | and II. The increased utility of
various species of macaques as animal models in both HIV vaccine development and pathogenesis studies
necessitates the continuation of reference MHC typing laboratories for these species. We plan to continue to
offer services to both the North American and European scientific communities for MHC typing of macaques.
Initially, this will include PCR-SSP tests for alleles encoding MHC class | and Il molecules that bind peptides
derived from SIV and SHIV. We are developing additional molecular techniques for analysis of the Indian
rhesus and Chinese rhesus and Cynomolgus macaque MHC class | and class Il alleles. Additionally, we
offer training for individual laboratories that wish to set up MHC typing. Finally, we are developing a panel of
well-characterized cell lines that will be invaluable for the analysis of the MHC in the macaque. Since 2002 to
the present, we have performed over 120,000 typings for over 130 investigators at 50 institutions. In 2008,
we have conducted 23,500 typings at the request of 32 principal investigators from 15 different institutions.
In addition, we have developed and are preparing to offer expanded typing services during 2009, which
include typing specificities for a total of ~35 Class | and ~20 Class |l allele specificities of the Indian rhesus
macagque. This research used WNPRC Immunogenetics & Virology Services.
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IMMUNOGENICITY AND PROTECTION OF LIVE ATTENUATED SIV239 DELTA NEF IN RHESUS (0369)
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SUBPROJECT DESCRIPTION

Objective: To use live-attenuated SIV vaccines as a unique opportunity to study effective
anti-immunodeficiency virus immune responses. We vaccinated 10 rhesus macaques with the
live-attenuated SIV strain SIVmac239!nef in 2006. We monitored the development of SIV-specific immune
responses in this cohort using a variety of assays. The vaccinated animals, along with naive controls, were
challenged with the uncloned iswarmf virus SIVsmEG660 in 2007. Encouragingly, the cohort of vaccinated
animals challenged with SIVsmEG660 significantly controlled virus replication in comparison to naive controls
for up to 4 months post-challenge. Of particular interest were animals expressing the MHC class | molecules
Mamu-B*08 and fiB*17 which had near complete control of acute virus replication. The association of these
two alleles with control of acute virus replication suggests that CD8+ T cells are the primary mediators of this
protective immune response. At 11 months post-challenge four vaccinated animals were still controlling
SIVsmEG60 virus replication below 5,000 vRNA copies/ml plasma. To test our hypothesis that CD8+ cells
are responsible for this low virus replication we administered an anti-CD8 antibody to deplete CD8+ cells
from the peripheral blood in 2008. As anticipated we observed a recrudescence in virus replication in the
absence of peripheral CD8+ cells. During this time we also wanted to determine whether the vaccine or
challenge strains of the virus was replicating in the animals. We were surprised to find that only the vaccine
strain of the virus was replicating in two of the four animals temporarily depleted of their peripheral CD8+
lymphocytes. Retrospective analysis throughout the course of the study confirmed that only the vaccine
strain of the virus was detectable in these two animals at all time points tested, suggesting it is possible that
they were able to achieve sterilizing immunity against a heterologous SIV challenge. Additionally, in the
vaccinated animals losing control of virus replication during the chronic phase of infection we detected
recombination between the vaccine and challenge strains of the virus. These recombination events may
have contributed to the animals failing to contain virus replication. The research used and will continue to
use WNPRC Immunogenetics & Virology Services.
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A NOVEL, LOGICAL APPROACH TO HIV VACCINE DEVELOPMENT (0385)
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SUBPROJECT DESCRIPTION

Objective: To generate strong cytotoxic T lymphocytes (CTL) responses, in the absence of other immune
responses, using several different vaccine approaches. All HIV vaccine efficacy trials to date have ended in
failure. Structural features of the Env glycoprotein and its enormous variability have frustrated efforts to
induce broadly-reactive neutralizing antibodies. To explore the extent to which vaccine-induced cellular
immune responses, in the absence of neutralizing antibodies, can control replication of a heterologous,
mucosal viral challenge, in 2007, we vaccinated eight macaques with a DNA/AdS5 regimen expressing all of
the proteins of SIVmac239 except Env. Vaccinees mounted high-frequency T cell responses against 11-34
epitopes. In June 2008, we began to challenge the vaccinees and eight naive animals with the heterologous
biological isolate SIVSmE660, using a regimen intended to mimic typical human HIV exposures resulting in
infection. Viral loads in the vaccinees were significantly less at both peak (1.9 log reduction p0.03) and at set
point (3.3 log reduction p0.003) than those of control naive animals. Five of eight vaccinated macaques
controlled acute peak viral replication to less than 80,000 VRNA copy Eqg/ml and to less than 100 vRNA copy
Eg/ml in the chronic phase. Our results demonstrate that broad vaccine-induced cellular immune responses
can effectively control replication of a pathogenic, heterologous AIDS virus, suggesting that T cell based
vaccines may have greater potential than previously appreciated. We have a manuscript in submission at
the Journal of Experimental Medicine. This research uses WNPRC Immunology and Virology Services,
WNPRC Genetics Services (MHC typing).
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SUBPROJECT DESCRIPTION

Objective: To evaluate the impact of AIDS virus evolution on the design of vaccines, we will determine
whether mutations that facilitate AIDS virus escape from CD8 T-cell responses also affect viral fitness in
vitro and in vivo. We are also attempting to determine the major factors that contribute to elite control of
AIDS virus replication. We have recently developed an animal model of elite control in Mamu-B*08+ Indian
rhesus macaques. Remarkably, 50% of Mamu-B*08+ Indian rhesus macaques control replication of SIV,
and Mamu-B*08 and HLA-B*27 bind similar peptides. Thus, these Mamu-B*08+ macaques are ideal for
modeling human ECs. Understanding why ECs suppress viral replication should facilitate the development of
an effective HIV vaccine. Elite controllers of HIV and SIV are studied with the goal of understanding
immunological mechanisms underlying successful control of immunodeficiency virus replication. Elite control
is associated with particular MHC class | alleles, implicating CD8+ T cells as mediators of control. Since in
vivo CD8+ cell depletion in two Mamu-B*08+ EC rhesus macaques results in an immediate increase in viral
replication, CD8+ lymphocytes are likely important for control in these ECs. Interestingly,
SIVmac239"nef-vaccinated Mamu-B*08+ macaques exhibit almost complete control of a heterologous
SIVsmEG660 challenge. Additionally, HLA-B*27 and Mamu-B*08 bind the same peptides requiring an arginine
at position 2, and antigen-specific Mamu-B*08-restricted CD8+ T cell responses dominate the acute phase
in ECs. These results implicate MHC class I-bound peptide-specific memory CD8+ T lymphocytes in control
of viral replication in Mamu-B*08+ rhesus macaques. We have begun testing the hypothesis that
Mamu-B*08-epitope-specific T cell responses play a central role in control of SIV replication in macaque
ECs. We engineered point mutations into eight CD8+ T cell epitopes restricted by Mamu-B*08. This virus,
8X-SIVmac239, did not have a detectable fitness defect in vitro. Ten Mamu-B*08+ macaques were infected
with 8X-SIVmac239. The disease progression and immune responses in these animals are currently being
compared to 10 Mamu-B*08+ macaques infected with SIVmac239 where it is known that 50% of these
animals will control viral replication. Over the first four weeks of infection, 0 of 10 of the
8X-SIVmac239-infected macaques made the typically immunodominant Vif RL9 or Vif RL8 responses.
Immune responses to the three next most immunodominant epitopes, in the Nef and Env proteins, were
undetectable or severely impaired compared to responses in wild-type infected animals. Normally
subdominant Mamu-B*08-restricted responses, which did not have point mutations introduced, were
somewhat stronger in 8X-SIVmac239 infected animals as compared with wild-type infected Mamu-B*08+
animals. In terms of frequency these responses did not compensate for the iknocked outi T cell responses
however. At week 14 post-infection the geometric mean viral load for ten Mamu-B*08+ animals infected with
SIVmac239 was 5,500 vVRNA copy Eg/ml plasma, whereas the group of ten animals infected with
8X-SIVmac239 had a geometric mean viral load of 101,000 vRNA copy Eg/ml plasma. We are also
continuing on research on Mamu-B*17. One in five rhesus macaques that express the MHC class | allele
Mamu-B*17 control SIVmac239 replication and becomes an elite controller. We showed that the
chronic-phase Mamu-B*17-restricted repertoire is focused primarily against just five epitopes, Vif HW8, Env
FW9, Nef IW9, Nef MW9, and a cryptic epitope (cCRW9), in both ECs and progressors. Viral variation
occurred in all targeted Mamu-B*17-restricted epitopes, and recognition of escape variant peptides was
commonly observed in both ECs and progressors. Our data suggests that the narrowly focused
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Mamu-B*17-restricted repertoire suppresses virus replication and drives viral evolution. However, no
consistent differences were detected between Mamu-B*17-positive ECs and progressors using standard
assays to measure immune responses. Therefore, control of SIV replication in these animals is likely
multifaceted. Such is the case with HLA-B57-positive HIV-infected humans. This research used WNPRC
Animal Services, Genetics Services, and Immunology & Virology Services.
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SUBPROJECT DESCRIPTION

Objective: To develop and implement MHC typing technologies for Cynomolgus macaques (Macaca
fascicularis) and Indian Rhesus macaques (Macaca mulatta). We will adapt technologies from HLA typing in
humans for MHC class | and class Il typing in the macaque. cDNA libraries were constructed from 33 Indian
Rhesus macaques. These animals were completely characterized for their MHC Class | and Class Il genes.
67 novel MHC Class | and Class Il genes identified from these animals were submitted to GenBank and the
Immuno Polymorphism Database. At least two copies of each novel allele were full length sequenced in both
directions. Transfectant cells lines were made from 11 different MHC alleles and were used locally and
shipped to other laboratories for the purpose of determining MHC restriction of T-Cell epitopes. We
continued our efforts to develop and apply several new genotyping techniques for cynomigus and rhesus
macaques. Microsatellite analysis was used to determine high-resolution MHC genotypes for than 350
animals. This work included retrospective analyses of an SHIV vaccine trial as well the establishment of
MHC-defined breeding groups of cynomolgus and Indian rhesus macaques and several of these studies
were published (Refs 1-3). Another publication (Ref 4) described our adaptation of Reference Strand
Conformation Analysis for a high-throughput capillary electrophoresis platform. Finally, we began
characterization of Mauritian cynomolous macaque Killer Immunoglobulin Receptor genes that interact with
the MHC class | genes (Ref 5). This research used WNPRC Animal Services and Immunology & Virology
Services.
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SUBPROJECT DESCRIPTION

Objective: To study a new vaccine approach to HIV. Our laboratory has recently made an interesting series
of observations that may have important implications for HIV vaccine design. We recently examined the
ontogeny of epitope expression on the surface of infected cells. Surprisingly, CD8+ T cells recognized Gag-
and Pol-derived epitopes by two hours post-infection, before integration and viral protein synthesis. We have
also shown that Nef down-regulates major histocompatibility complex class | (MHC-I) molecules at 12 hrs
post-infection, diminishing the efficacy of CD8+ T cells that recognize late-expressed epitopes. Thus, there
is only a 12 hr window for CD8+ T cell recognition. Our preliminary data, therefore, suggest that a CD8+ T
cell-based HIV vaccine should stimulate responses against proteins whose epitope are present early on the
surface of an infected cell. We hypothesize that vaccine-induced CD8+ T cell responses directed against
multiple epitopes that are present on the cell surface soon after infection and before Nef-mediated MHC-I
down-regulation will control replication of the highly pathogenic SIVmac239 isolate. We will test this
hypothesis by using a novel mini-gene vaccination technique to ender multiple responses against proteins
whose epitope are present early on the surface of an infected cell. We have examined the ontogeny of
epitope on the surface of infected cells for 5 of the 9 viral proteins (Gag, Pol, Env, Tat, and Nef). We have
defined CD8+ T cell responses directed against the remaining 4 viral proteins and are testing these cells in
our in vitro kinetics assay. Production of the mini-gene vaccine constructs for Gag, Nef, Rev, and Tat is
complete and vaccination of animals has begun. This research used WNPRC Animal Services, Genetics
Services, and Immunology & Virology Services.
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SUBPROJECT DESCRIPTION

Objective: To compare the protective capabilities of four broadly neutralizing monoclonal antibodies. This
project includes four main experiments: EXPERIMENT 1: In this experiment we compared the antiviral
efficacy of two broadly neutralizing monoclonal anti-HIV antibodies: clone 2F5 and 4E10. 16 animals were
included in this experiment (6 animals per monoclonal antibody and 2 animals for the control group treated
with indifferent antibody, and 2 animals for viral stock control without any antibody treatment). The 12 study
animals received 50mg/kg 2F5 or 50mg/kg 4E10 antibody intravenously 24 hours prior to the viral challenge.
The control animals received indifferent IgG1 antibody. To maintain the desired antibody level we repeated
the antibody administration 1 day after the viral challenge. Viral challenge was performed on all treated and
control animals by administering 2000 TCID50 SHIVBAL intrarectally. We have completed this experiment
and found that with the exception of the control animals all of the macaques (12 animals) were protected
against the viral challenge. We decided to test the longevity of the protection by challenging the animals
again without further antibody administration. We used the same route and viral stock for challenge (2000
TCID50 SHIVBAL intrarectally). Concurrently we challenged 2 naive animals to assess the quality of the
virus stock. After we have completed the rechallenge we found that with the exception of one animal all the
macaques became persistently viremic. We rechallenged the remaining one animal to test whether there
was still existing protection in the SHIV exposed, but aviremic animal. After this third challenge the animal
became persistently viremic. EXPERIMENT 2: In this experiment we studied whether the monoclonal
antibody 2G12 is more effective in vivo than predicted by its in vitro neutralization activity. 9 female animals
were included in this experiment (5 animals for the 2G12 antibody treated group, 2 animals for the control
group treated with indifferent antibody, and 2 animals for viral stock control without any antibody treatment).
Prior to the antibody administration each animal received 30 mg Depo Provera i.m. in order to thin the
vaginal epithelium and make the animals more susceptible to the viral challenge. To decrease possible
preexisting genital tract inflammation that may affect the viral transmission we put the animals on a 7-day
course of Baytril (Enrofloxacin) at a dose of 2.5 mg/kg BID (twice a day). This antibiotic regimen is in
accordance to clinically prescribed regimens by the veterinarians of the Primate Center. 24 hours before viral
challenge the animals were treated with 40mg/kg 2G12 antibody intravenously. Viral challenge was
performed on all treated and control animals by administering 500 TCID50 SHIV162P3 intravaginally. We
have completed this experiment. The results show that of the 5 2G12 antibody treated animals 2 were
completely protected, 1 animal showed signs of transient viremia and 2 animals became permanently
viremic. EXPERIMENT 3: In this experiment we determined whether different, intravenously administered
HIV neutralizing antibodies were secreted at the same level into the vaginal cavity. 12 female animals were
included in this experiment (4 animals received b12 HIV neutralizing antibody, 4 animals received 2G12
neutralizing antibody and 4 animals received LALA b12 antibody). We have included only four animals per
group since the purpose of the experiment is to collect initial data. We have completed this experiment and
the obtained data were included in a successful R-01 grant proposal. EXPERIMENT 4: In this experiment we
will determine whether an intravaginally administered HIV neutralizing antibody (SIgA b12) will protect the
animals against intravaginal SHIV162P3 challenge. 12 female animals will be included in this experiment (5
animals will receive 5 mg SIgA b12 HIV neutralizing antibody, 5 animals will receive 0.2 mg SIgA b12 HIV
neutralizing antibody and 2 animals will receive an isotypic control, non-neutralizing antibody). We have
included only five animals per group since the purpose of the experiment is to collect initial data. If we find
robust differences between the effective neutralizing concentration of the antibody we may decide to
increase the number of participating animals. This experiment is in the scheduling phase. We plan to
perform it by 2009-03-31.
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SUBPROJECT DESCRIPTION

Objective: To compare four novel vaccine regimens to induce CD4+ and CD8+ T Cells against SIV epitopes.
Recent failures in clinical HIV vaccines have underscored the importance of more thoroughly evaluating
basic science of HIV as well as testing hew vaccine regimens and vectors. In an effort to overcome the
limitations of more traditional vector-based vaccines, our laboratory has developed several novel
immunization strategies. These new methods will allow us to directly prime specific T cell responses in a
manner that previously has been impossible with other vaccine vectors and regimens. This should allow us
to dissect the contributions of specific T cell responses in the control of SIV replication- the roles of both
subdominant CD8+ T cells and virus-specific CD4+ T cells. In the R21 phase of this grant, we will compare
four novel vaccination regimens: peptide-pulsed dendritic cells, peptide-conjugated nanobeads,
peptide-pulsed PBMC, and SIV peptides fused to a Hepatitis B core antigen (HBCcAQ) carrier gene.
Subproject progress: The MHC Typing Core of the Primate Center successfully typed six MHC class I,
Mamu-DR#w*606, positive animals in the Wisconsin National Primate Breeding Colony- to be used in
groups one and two of the R21 phase. In addition, we selected six MHC class | Mamu-A*01 positive animals
for the third and fourth groups of the R21 phase. Each of the selected Mamu-A*01-restricted CD8 epitopes
were inserted into individual HBcAg backbones. Recombiworks has designed the HBcAg constructs,
completed and sequenced the plasmids to confirm correct construction. Dr. Deborah Fuller has analyzed the
HBcAg vectors for expression of the HepB core particles. After initial in vitro testing, two autologous
peptide-pulsed dendritic cell vaccinations have been completed. The final dendritic cell prime is scheduled
for Wednesday, February 11th, 2009. The HBcAg vaccinations are in the final stages of construct analysis
and confirmation with the first HBcAg prime scheduled for Wednesday, March 4th, 2009 with each
subsequent vaccination four weeks apart. No detectable CD4+ T cell responses have been seen after the
first or second dendritic cell vaccination; however, this is to be expected as no responses were seen in a
preliminary pilot study. During this upcoming year, we plan to complete these immunogenicity vaccinations
and hopefully move on to the R33 phase of the grant.
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SUBPROJECT DESCRIPTION

Objective: To develop a low dose challenge model using SIVsmEG660 in rhesus macaques. The recent failure
of the HIV Vaccine Trial Network and Merckis STEP trial has renewed interest in testing HIV vaccine
concepts in non-human primates prior to large-scale human trials. There are many difficulties in developing
a successful HIV vaccine but a major hurdle is the enormous amount of viral diversity. To address this issue
several strategies have been proposed to improve vaccine design by including immunogens based on
ancestral, center of tree, or consensus HIV-1 sequences. It is estimated these methods can limit the
difference between clade-specific vaccines and infecting virus to 5-15% depending on the protein. In the
Rhesus macaque model of HIV infection the molecularly cloned virus SIVmac239 is commonly used as the
basis for vaccine constructs. Until recently SIVmac239 or the substantially similar SIVmac251 were often
used to test vaccine efficacy. These homologous virus challenges, however, provided an artificially
non-demanding pre-clinical trial. Therefore, to adequately test vaccine concepts in non-human primates a
physiologically relevant heterologous virus challenge model is needed. We developed a more physiologically
relevant challenge model by administering multiple ilowt doses of SIVSmE660 as a heterologous challenge
for SIVmac239-based vaccines in pre-clinical trials. SIVSmEG660 is a iswarmi virus containing numerous
quasispecies within the viral stock, which is analogous to the quasispecies circulating in HIV infected
humans. The consensus amino acid sequence of our SIVSmE660 stock is approximately 15% different than
SIVmac239. This variation is approximately the predicted difference between clade-based HIV vaccines and
circulating strains of that clade. In humans it has recently been discovered that only a few HIV viruses are
able to establish infection. Preliminary analysis of our ilowi dose challenge model suggests that intrarectal
inoculation of macaques with 6-12 million SIVSmEG60 virions mimics the findings in humans by resulting in
only one to three virus particles establishing infection. The research used and will continue to use WNPRC
Immunogenetics & Virology Services.
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IMMUNOGENICITY OF MALARIA VACCINES IN RHESUS MACAQUES (0442)

NPRC UNIT: IMMUNOLOGY
%NPRC $: 0.500%
INVESTIGATOR DEGREES INVEST DEPARTMENT NON-HOST INSTITUTION:
TYPE STATE, COUNTRY
Hill, Adrian Vs DPHL, MB  Primary HUMAN WELLCOME TRUST CTR. &
GENETICS OXFORD UNIVERSITY, UK
Watkins, David | PHD Co-Invest. WNPRC AIDS LAB

& PATHOLOGY

SUBPROJECT DESCRIPTION

Objective: To test a candidate malaria vaccine in non-human primates to identify possible adverse side
effects before initializing clinical trials. Dr. David Watkins is the leader on this project. New vaccines are
urgently needed against malaria to control the huge global mortality caused by this infectious disease. Many
leading candidate vaccines include a gene from these microbes as part of an attenuated virus known as a
vector. Vectored vaccines, however, will need to induce strong immunity if these vaccines are to be widely
successful. Scientists at the University of Oxford are developing and assessing a variety of novel
approaches to improving the strength of the immune responses produced by such viral vectored vaccines.
The studies so far have been conducted in small animal models, but the investigators will now intend to
proceed towards clinical trials with these promising new adjuvanted vaccines. However, before initializing
clinical trials it is mandatory to test the candidate vaccines in non-human primates to identify possible
adverse side effects. Therefore the goal of the present project is to vaccinate Rhesus macaques with the
best vaccine candidate that was selected during experiments using mice. In the present non-human primate
experiments we will quantify the elicited immune responses, and will be looking for emerging adverse
reactions. Each animal will be immunized (day 0) with a replication-deficient Adenovirus vector (AdCh63)
genetically engineered to express a fusion malaria antigen ME-TRAP (Multiple Epitope-Thrombospondin
Related Adhesion Protein). The animals will be boosted at least 8 weeks later with a highly attenuated
pox-virus (MVA) also expressing ME-TRAP. The adjuvanted vectors also express a molecular adjuvant
derived from a family of human co-stimulatory molecules and cytokines.
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RENAL TRANSPLANTATION GRAFT SURVIVAL (0378)

NPRC UNIT: IMMUNOLOGY

%NPRC $: 0.500%

INVESTIGATOR DEGREES INVEST DEPARTMENT NON-HOST INSTITUTION:
TYPE STATE, COUNTRY

Knechtle, Stuart J MD Primary SURGERY EMORY UNIVERSITY SCHOOL

OF MEDICINE, GA USA

SUBPROJECT DESCRIPTION

Objective: To improve long-term survival in kidney transplant patients by discovering better ways to prevent
organ rejection. We evaluated whether donor-derived monocytes (Md cells) cultured in the presence of
cytokines are capable of inducing donor-specific tolerance to renal allografts in rhesus macaques. The cells
are infused approximately one week pre- or post-transplant. We also studied the effects standard
immunosuppressive agents on the recovery of T cell subsets following T-cell depletion. This research used
WNPRC Animal Services. Funding for this project was transferred with the Pl to Emory University before this
reporting period; however, we are including this project in this report because a publication resulted from the
Wisconsin work.
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DEVELOPMENT OF A DENGUE VACCINE (0423)

NPRC UNIT: IMMUNOLOGY
%NPRC $: 0.500%
INVESTIGATOR DEGREES INVEST DEPARTMENT NON-HOST INSTITUTION:
TYPE STATE, COUNTRY
Osorio, Jorge E DVM, PHD Primary PATHOBIOLOGIC
AL SCIENCES
Capuano, Saverio DVM Co-Invest. WNPRC ANIMAL
SERVICES
Stinchcomb, Dan PHD Co-Invest. INVIRAGEN, CO USA

SUBPROJECT DESCRIPTION
Objective: To develop a vaccine for dengue viruses. Dengue viruses threaten over a third of the world's
population and cause an estimated 100 - 150 million cases of dengue fever every year. InViragen's dengue
vaccine was designed by collaborators at the Centers for Disease Control and Prevention (CDC) to protect
against all four of the dengue viruses. The vaccine has been shown to be safe and effective in preclinical
animal models. We have set up honhuman primate animal models to test an experimental dengue vaccine
for human clinical development. We are exploring preclinical development of a chimeric tetravalent vaccine.
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MOVEMENT DISORDERS AND EYE MOVEMENTS (0395)

NPRC UNIT: NEUROBIOLOGY

%NPRC $: 0.500%

INVESTIGATOR DEGREES INVEST DEPARTMENT NON-HOST INSTITUTION:
TYPE STATE, COUNTRY

Basso, Michele A PHD Primary PHYSIOLOGY

SUBPROJECT DESCRIPTION

Objective: To understand how higher order processes or cognition contribute to the control of voluntary
movement. Because the execution of voluntary actions usually involves processes such as target selection,
learning, memory, planning and expectation, motor systems are well suited for study of these processes. We
investigate neuronal processes leading up to the execution of movements of the eyes, in particular, those
eye movements that lead to rapid changes in the line of sight - saccades. We have a multi-technique
approach to the study of these processes. First, we record electrical activity of single neurons while the
subjects perform eye movement tasks designed to tap into cognitive processes. Second, we activate or
inactivate particular regions of the brain to produce behaviors or interfere with ongoing behaviors and neural
processing. Finally, because damage to certain brain regions produces profound clinical disorders such as
Parkinson's disease and Huntington's disease, we study eye movements of both healthy and diseased
human subjects to further our understanding of the role these structures play in both cognition and in
producing the debilitating effects of these disorders. This research used WNPRC Animal Services.
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LENTIVIRAL DELIVERY OF GDNF AND BCL-2 FOR PARKINSONIS DISEASE (0375)

NPRC UNIT: NEUROBIOLOGY

%NPRC $: 0.500%
INVESTIGATOR DEGREES INVEST DEPARTMENT NON-HOST INSTITUTION:
TYPE STATE, COUNTRY
Emborg, Marina E MD, PHD  Primary WNPRC &
MEDICAL
PHYSICS
Aebischer, Patrick PHD Co-Invest. GENE THERAPY LAUSANNE UNIVERSITY ,
CENTER SWITZERLAND

SUBPROJECT DESCRIPTION

Objective: To assess neuroprotective strategies for Parkinson's disease using gene therapy to deliver the
trophic factor GDNF or the antiapoptotic molecule Bcl-2. Aging and environmental toxins have been
identified as risk factors for Parkinsonis disease. In order to assess the potential for functional recovery
induced by GDNF of a diseased aged primate brain, old male rhesus monkeys presenting a parkinsonian
syndrome received intracerebral injections of lentiviral vectors encoding for GDNF or a control treatment.
Our results using behavioral tests, imaging and postmortem brain analysis indicate that the aged primate
brain exposed to a neurotoxic insult is responsive to GDNF trophic stimulation locally delivered by lentiviral
vectors. The value of this research is directly applied to clinical trials to prevent progression of Parkinsonism
in patients and this work also provides data on the safety of the method of delivery using lentiviral vectors.
This research used Animal Services, CPI, and Pathology Services. Publications pending. Funding note: NIH
RO1NS040578-01 funding ended before this reporting period.

SUBPROJECT PROGRESS

Aging and environmental toxins have been identified as risk factors for sporadic Parkinsonis disease (PD). In
order to assess the potential for functional recovery induced by GDNF of a diseased aged primate brain,
male rhesus monkeys, 24-30 yrs old, received a single intracarotid infusion of MPTP, followed one week
later by MRI-guided stereotaxic intrastriatal and intranigral injections of lentiviral vectors encoding for GDNF
(lenti-GDNF; n=5) or lac-Z (lenti-lac-Z; n=4). Behavioral analysis revealed that the lenti-GDNF treated
monkeys had a significant improvement in the clinical rating compared to lenti-lac-Z starting at 5 weeks post
surgery that persisted until necropsy. The fine motor skills slowly improved in the lenti-GDNF treated
monkeys while lenti-lac-Z animals had extremely difficulties or were unable to complete the task. Three
months after surgery (before necropsy) PET scans revealed increased fluoro-dopa uptake in the caudate
and putamen ipsilateral to lenti-GDNF treatment compared to lenti-lac-Z that correlated with the clinical
rating score. GDNF ELISA of striatal brain samples confirmed high GDNF expression in lenti-GDNF treated
monkeys, that it was higher in animals with increased FD uptake and behavioral improvement.
Immunohistochemistry revealed: 1) GDNF and Lac-Z gene expression 3 months postsurgery in the target
areas; 2) significantly higher optical density of TH in the caudate of putamen in lenti-GDNF treated monkeys
compared to lenti-LacZ monkeys; 3) significantly higher numbers (by stereological cell counts) of TH positive
neurons in the substantia nigra of lenti GDNF traeted monkeys compared to lenti-Lac Z monkeys; 4) micro
and astrogliosis was presnet in injections sites, as observed with CD68 and GFAP specific antibodies. Our
results indicate that the aged primate brain exposed to a neurotoxic insult is responsive to GDNF trophic
stimulation locally delivered by lentiviral vectors.
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TRANSPLANTATION OF ES CELLS-DERIVED DOPAMINERGIC NEURONS (0391)

NPRC UNIT: NEUROBIOLOGY

%NPRC $: 0.500%
INVESTIGATOR DEGREES INVEST DEPARTMENT NON-HOST INSTITUTION:
TYPE STATE, COUNTRY
Emborg, Marina E MD, PHD  Primary WNPRC &
MEDICAL
PHYSICS
Thomson, James A PHD, VMD Co-Invest. WNPRC STEM
CELL
RESOURCE,
ANAT
Zhang, Su-Chun MD, PHD  Co-Invest. ANATOMY

SUBPROJECT DESCRIPTION

Objective: To explore the use of human and monkey embryonic stem (ES) cells derived dopamine neurons
for cell replacement therapy in Parkinson's disease. Cell replacement strategies have been proposed as a
treatment for advanced Parkinsonis disease. Two years ago, we began a pilot study using
dopaminergic-human ES cells to assess viability and safety in the monkey brain. Last year, we analyzed the
data. Our results suggest that differentiated hES cells in the monkey brain are able to elicit an immune
response that affects their dopaminergic characteristics and survival. This research used Animal Services,
CPI, Stem Cell Resource, and Pathology Services. Publications pending.

SUBPROJECT PROGRESS

Cell replacement strategies have been proposed as a treatment for advanced Parkinsonis disease. In the
past year we have performed a pilot study using dopaminergic-human ES cells to assess viability and safety
in the monkey brain. Three animals received intracarotid MPTP. Five months later, the animals received
MRI-guided sterotaxic injections of differentiated embryonic hSCs labeled with GFP into the striatum and
substantia nigra. Forty-eight hours before surgery immunosuppression of cyclosporine was started (20-40
mg/kg p.o.). The animals were sacrificed 3 months later, their brains harvested and processed. Our
morphological results confirmed a unilateral dopaminergic lesion induced by MPTP intracarotid
administration, observed as a unilateral loss of striatal and nigral TH staining. GFP positive cells were found
in the implant areas. GFP positive cells did not colocalize with TH dopamine marker. There was a strong
CD68 positive reaction in the implant area, indicating recruitment of macrophages. These results suggest
that differentiated hSCs in a non human primate brain maybe able to induce immune rejection. We have
plans to perform new studies chaning the immunological paradigm includig the use of HLA matching cell
lines-host.
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TRANSPLANTING NEURAL PROGENITOR STEM CELLS EXPRESSING GDNF IN PARKINSONIS (0392)

NPRC UNIT: NEUROBIOLOGY

%NPRC $: 0.500%
INVESTIGATOR DEGREES INVEST DEPARTMENT NON-HOST INSTITUTION:
TYPE STATE, COUNTRY
Emborg, Marina E MD, PHD  Primary WNPRC &
MEDICAL
PHYSICS
Svendsen, Clive N PHD Co-Invest. ANATOMY &
NEUROLOGY

SUBPROJECT DESCRIPTION

Objective: To explore the use of human neural progenitor stem cells (HNPSCs) genetically modified to
deliver the trophic factor GDNF as a therapy for Parkinson's disease and compare its effects to in vivo
delivery and unmodified HNPSCs. HNPSCs have been proposed as a source of cells for ex vivo gene
therapy. We performed a pilot study using HNPSCs genetically modified to deliver the trophic factor GDNF
to assess viability and safety in the monkey brain. Our results showed HNPSCs survival and production of
GDNF in the monkey brain via genetically modified HNPSCs and restoration/protection of dopaminergic
fibers in target areas. Based on this data, we started a second project with extensive behavioral testing
comparing the effects of 1) lentiviral vectors delivering GDNF vs. 2) HNPSCs delivering GDNF vs. 3)
HNPSCs alone vs. 4) control media. The impact of this study is that it assesses, side-by-side, in vivo vs. ex
Vivo, gene therapy for the delivery of trophic factors. It also assesses whether HNPSCs by themselves can
affect neurodegeneration. These are key questions for the application of these new biological therapies for
the treatment of Parkinsonis disease and other neurodegenerative disorders. This research used Animal
Services, CPI, Stem Cell Resource, and Pathology Services.
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ACTIVATION OF NRF2 NEUROPROTECTIVE PATHWAYS FOR PARKINSONIS DISEASE (0393)

NPRC UNIT: NEUROBIOLOGY

%NPRC $: 0.500%
INVESTIGATOR DEGREES INVEST DEPARTMENT NON-HOST INSTITUTION:
TYPE STATE, COUNTRY
Emborg, Marina E MD, PHD  Primary WNPRC &
MEDICAL
PHYSICS
Johnson, Jeffrey A DPHC Co-Invest. PHARMACY
Kemnitz, Joseph W PHD Co-Invest. WNPRC
DIRECTOR &
PHYSIOLOGY

SUBPROJECT DESCRIPTION

Objective: To explore if oral administration of pioglitazone can be used as neuroprotective therapy in
Parkinson's disease. The identification of therapies aimed to slow or stop the progressive dopaminergic
neuronal loss has become a priority for Parkinsonis disease. Pioglitazone is an FDA approved, antidiabetic
therapy found to have anti-inflammatory and anti-oxidant properties. Our results suggest that pioglitazone
have neuroprotective effects against MPTP-induced behavioral and anatomical damage. We are currently
working with the M. J. Fox Foundation towards its clinical translation and follow up studies including
comparisons with selctive PPARgamma inhibitors. This research used Animal Services, CPI, Assay
Services, and Pathology Services. Publication pending.

SUBPROJECT PROGRESS

Pioglitazone is a thiazoledinedione, currently used as an anti-diabetic drug due to its ability to stimulate
insulinmediated glucose transport and metabolism without major side effects. It targets the peroxisome
proliferators activated receptor gamma and has anti-inflammatory properties. In MPTP mice models of PD,
oral administration of pioglitazone prevents dopaminergic nigral cell loss. We hypothesize that chronic oral
administration of pioglitazone to macaque monkeys will be able to protect against MPTP-induced
parkinsonian syndrome. Twenty rhesus monkeys were assigned to this study. All the animals were evaluated
using fine a motor skill task, clinical rating score and activity monitoring system. Assessments of blood
chemistry, glucose and insulin levels were also performed. After baseline data collection was completed, all
animals received a single intracarotid injection of MPTP. Twenty-four hours later the animals were evaluated
with the parkinsonian rating scale, and animals with score equal or lower than 9 points were taken off the
study. The rest of the animals were assigned to one of three treatment groups (placebo n=6, 15 mg n=5 or
30 mg n=5 pioglitazone) and drug administration was started. One week later evaluations resumed. After
three months the animals were necropsied by transcardiac perfusion. The brains were retrieved and full
body pathology was performed. Our current results revealed: 1) There were no significant differences in
MPTP baseline scores between treatment groups. 2) We found a progressive improvement of the
hemiparkinsonian features, that reached statistical significance at 9 and 11 weeks for 30 mg pioglitazone
group (Kruskal-Wallis test, *p=0.014, **p=0.02). The final score at week 11 was: placebo 9.2+0.3; 15 mg,
7.42 £0.6; 30 mg 5.6 £0.85. 3) Fine motor task: the 6 placebo-treated monkeys failed to complete the task
with the left hand (hand contralateral to intracarotid MPTP administration). During the course of the
pioglitazone treatment one of the 5 monkeys in the 15 mg pio treatment group and 2 of the 4 monkeys (one
monkey had an injury in a finger and would not perform the task) in the 30 mg pio treatment group were able
to complete the task. Due to the individual variability, we only found a statistical significant difference in the
third week post treatment (Kruskal-Wallis test, *p=0.036). 4) The general activity of all the monkeys was
assessed using a digitized monitoring system (ViewPoint). No significant changes for medium range activity
were observed overtime or between groups. Hemiparkinsonian monkeys do not systematically present
significant changes in the amount of total activity, yet a misbalance in brain DA is usually observed as bursts
of spontaneous fast walking around their cages in a clockwise direction. We found that there was a trend
(Kruskal-Wallis test, *p=0.095) for pioglitazone treated monkeys compared to placebo treated monkeys to
have overtime a more regular activity pattern with less prolonged periods of circular walking or burst activity.
5) No significant differences in weight were observed between treatment groups. 6) No relevant changes
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were observed in blood chemistry, cell blood counts, general necropsy, insulin, glucose, or c-peptide.
Morphological findings include: 1) mild but significant preservation of TH and VMAT?2 optical density in the
putamen of 30 mg pioglitazone treatment compared to placebo treatment; 2) significant higher numbers of
Th and VMAT positive neurons in the substantia (by sterological cell counts) of the animals treated with 30
mg pioglitazone compared to placebo; 3) significant lessa mount of infimmation (observed as CD68
immunereactivity) in the nigra of pioglitazone treate monkeys compared to placebo.
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CONVECTION-ENHANCED DELIVERY OF THERAPEUTIC AGENTS TO THE PUTAMEN (0432)

NPRC UNIT: NEUROBIOLOGY

%NPRC $: 0.500%
INVESTIGATOR DEGREES INVEST DEPARTMENT NON-HOST INSTITUTION:
TYPE STATE, COUNTRY
Emborg, Marina E MD, PHD  Primary WNPRC &
MEDICAL
PHYSICS
Raghavan, Raghu PHD Co-Invest. THERATAXIS, LLC, MD USA

SUBPROJECT DESCRIPTION

Objective: To design a successful convection-enhanced infusion protocol for human intra-putamenal
infusions of solutions carrying drugs. Success means, in this context, covering the putamen and/or caudate
nucleus, with minimal coverage of surrounding structures. The goal of this particular study is to develop such
a protocol in rhesus monkeys, and to offer a prediction for the results of a similar protocol in humans. We will
estimate the likelihood of achieving a given coverage using this protocol. We are also specifically comparing
current proposed methods of brain delivery. We have established all the infusion methods and are
performing routing infusions and gels in nonhuman primates using intraoperative imaging. This research
used WNPRC Assay Services and CPI.
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NEUROPROTECTIVE PROPERTIES OF SELECTIVE PPAR GAMMA AGONIST LY554862 (0455)

NPRC UNIT: NEUROBIOLOGY

%NPRC $: 0.500%
INVESTIGATOR DEGREES INVEST DEPARTMENT NON-HOST INSTITUTION:
TYPE STATE, COUNTRY
Emborg, Marina E MD, PHD  Primary WNPRC &
MEDICAL
PHYSICS
Johnson, Jeffrey A DPHC Co-Invest. PHARMACY

SUBPROJECT DESCRIPTION

Objective: To assess neuroprotective properties of the PPAR GAMMA AGONIST LY554862 in Parkinsonian
mice models. This project has recently begun. This research uses WNPRC Assay Services and is precursor
work to nonhuman primate studies.
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PIOGLITAZONE CSF PENETRATION TO TREAT PARKINSON'S DISEASE (0456)

NPRC UNIT: NEUROBIOLOGY

%NPRC $: 0.500%
INVESTIGATOR DEGREES INVEST DEPARTMENT NON-HOST INSTITUTION:
TYPE STATE, COUNTRY
Emborg, Marina E MD, PHD  Primary WNPRC &
MEDICAL
PHYSICS

SUBPROJECT DESCRIPTION

Objective: To assess penetration of pioglitazone into the cerebral spinal fluid (CSF). This project is
completed: Pioglitazone, a thiazoledionedione currently FDA approved as an antidiabetic treatment, has
been proposed as a neuroprotective therapy for neurological disorders. We previously demonstrated in
nonhuman primates that daily oral pioglitazone dosing protects against the functional and anatomical effects
of the parkinsogenic toxin MPTP. In this study we continued our clinical translation analysis of this
compound by analyzing the ability of different doses of pioglitazone to penetrate the CSF. Five adult female
rhesus monkeys (5-6 kg) received once daily oral administration of placebo, 2.5 mg/kg, 5.0 mg/kg mg or 7.5
mg /kg of pioglitazone for 7 days. There was a lapse of 1 week between a change in dose and plasma and
CSF sampling to allow for steady state. Plasma and CSF samples were obtained at each baseline and 5
hours after the last dose of pioglitazone. Levels of pioglitazone were evaluated by HPLC methods. In
plasma, comparison between pioglitazone levels showed, as expected, that administration of 5 mg/kg
induced higher levels than 2.5 mg/kg. Yet, in four of the five monkeys 7.5 mg/kg dosing did not result in
consistently higher increases of pioglitazone plasma levels compared to 5 mg/kg. These data suggest
increased drug elimination with 7.5 mg/kg. CSF levels of pioglitazone compared to plasma showed more
individual variability. A dose of 2.5 mg/kg induced non-detectable levels in two of the five animals. Both, 5
and 7.5 mg/kg had consistent measurable levels in CSF. Four of the five monkeys had higher CSF levels of
pioglitazone after receiving 5 mg/kg compared to 7.5 mg/kg. The results confirmed the ability of pioglitazone
to penetrate CSF and suggest that in rhesus monkeys 5 mg/kg was an efficient dose to consistently induce
detectable higher levels of pioglitazone in plasma and CSF. This research used CPI and Assay Services.
Publication is pending.
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HEART DYSAUTONOMIA IN PARKINSON'S DISEASE (0459)

NPRC UNIT: NEUROBIOLOGY

%NPRC $: 0.500%
INVESTIGATOR DEGREES INVEST DEPARTMENT NON-HOST INSTITUTION:
TYPE STATE, COUNTRY
Emborg, Marina E MD, PHD  Primary WNPRC &
MEDICAL
PHYSICS
Holden, James E PHD Co-Invest. MEDICAL
PHYSICS
Kamp, Timothy J MD, PHD  Co-Invest. MEDICINE AND
PHYSIOLOGY

SUBPROJECT DESCRIPTION

Objective: To develop tests to access autonomic dysfunction induced by systemic administration of the
neurotoxin 6 hydroxydopamine. PD is associated with loss of autonomic innervation. The heart is one key
organ affected. As such, PD patients present heart dysautonomia symptoms like autostatic hypotension or
arrhythmias. Currently, there are not well characterized nonhuman primate models of these problems.
Through an interdisciplinary team consisting of PD experts, cardiologists and imaging experts, we are
developing a battery of tests to access autonomic dysfunction induced by systemic administration of the
neurotoxin 6 hydroxydopamine. This research uses WNPRC Assay Services and CPI.
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EMOTIONAL PROCESSING (0114)

NPRC UNIT: NEUROBIOLOGY

%NPRC $: 0.500%

INVESTIGATOR DEGREES INVEST DEPARTMENT NON-HOST INSTITUTION:
TYPE STATE, COUNTRY

Kalin, Ned H MD Primary PSYCHIATRY

SUBPROJECT DESCRIPTION

Objective: To understand the neural system underlying the expression of emotion in primates. Baseline brain
metabolism, behavior, and physiological measures were characterized in preparation for surgery on
subgenual Area 25, an area that has been implicated in depression. The findings from these studies will be
highly relevant to humans, addressing the role of amygdala-orbitofrontal interactions in mediating normal
emotion and psychopathology. This work used WNPRC Animal Services, surgery, pathology, operational
services, and library and information services.
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AFFECTIVE STYLE: NEURAL AND BEHAVIORAL SUBSTRATES (0358)

NPRC UNIT: NEUROBIOLOGY

%NPRC $: 0.500%
INVESTIGATOR DEGREES INVEST DEPARTMENT NON-HOST INSTITUTION:
TYPE STATE, COUNTRY
Kalin, Ned H MD Primary PSYCHIATRY
Davidson, Richard J PHD Co-Invest. PSYCHOLOGY
AND
PSYCHIATRY

SUBPROJECT DESCRIPTION

Objective: To evaluate the role of the lateral prefrontal cortex in modulating emotion and in mediating the
behavioral and physiological characteristics of the anxious endophenotype. We defined three groups of
rhesus monkeys exhibiting low, medium, and high levels of freezing behavior (behavioral inhibition) which is
associated with the anxious endophenotype. We further characterized these animals on other behavioral
and physiological measures and used microPET and MRI to examine brain activity and structure. These
measures are being used to evaluate specific contributions of brain regions to emotion processing. This
research used WNPRC Animal Services, surgery, operational services, and library and information services.
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NEUROBEHAVIORAL BASES OF EMOTION REGULATION AND DYSREGULATION IN ADOLESCENCE
(0452)

NPRC UNIT: NEUROBIOLOGY

%NPRC $: 0.500%

INVESTIGATOR DEGREES INVEST DEPARTMENT NON-HOST INSTITUTION:
TYPE STATE, COUNTRY

Kalin, Ned H MD Primary PSYCHIATRY

SUBPROJECT DESCRIPTION

Objective: To understand the neural circuits and molecular mechanisms underlying the adolescent
vulnerability to develop stress-induced psychopathology (anxiety and depression). Using microPET images,
groups were defined based on high, middle, and low amygdala reactivity during a behavioral challenge.
These subjects have been further characterized behaviorally and physiologically both prior to and following
relocation stress. These data will be used to define the parameters that engender vulnerability to
psychopathology. This research used WNPRC Animal Services, surgery, pathology, operational services,
and library and information services.
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BRAIN MECHANISMS MEDIATING GENETIC RISK FACTORS FOR ANXIETY AND DEPRESSION (0453)

NPRC UNIT: NEUROBIOLOGY

%NPRC $: 0.500%

INVESTIGATOR DEGREES INVEST DEPARTMENT NON-HOST INSTITUTION:
TYPE STATE, COUNTRY

Kalin, Ned H MD Primary PSYCHIATRY

SUBPROJECT DESCRIPTION

Objective: To investigate the genetic basis of brain development and mechanisms underlying anxiety and
depression. Candidate genes that are likely to influence the brain's response to a behavioral challenge in
order to understand the heritability of the neurocircuitry of emotion are being defined. These studies will
further our understanding of the genetic bases of vulnerability to anxiety and depression. This work used
WNPRC Animal Services, operational services, and library and information services.
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CILIARY MUSCLE AGING AND PRESBYOPIA (0122)

NPRC UNIT: NEUROBIOLOGY

%NPRC $: 0.500%
INVESTIGATOR DEGREES INVEST  DEPARTMENT NON-HOST INSTITUTION:
TYPE STATE, COUNTRY
Kaufman, Paul L MD Primary ~ OPHTHALMOLOG
Y & VISUAL SCI

SUBPROJECT DESCRIPTION

Objective: To understand human preshbyopia by studying the dynamics of accommodation and presbyopia in
nonhuman primates. Nonhuman primates are the preferred model for human presbyopia, the age-related
loss of the ability to focus. The equatorial diameter of the monkey lens does not change with age; thus, as in
humans, presbyopia can not be attributed to an age-related increase in lens diameter. Further, we
determined the real-time dynamics of the intraocular structures involved in accommodation during midbrain
stimulation. These studies generated new information about the mechanisms of accommodation. There is an
age-related change in the geometry of the accommodative apparatus; with increased age the distance
between the ciliary muscle and the posterior zonule (the elastic fibers extend from the zonular plexus
anteriorly to the vitreous membrane near the posterior end of the muscle) increases. The posterior zonule
and its posterior insertion point may moderate ciliary muscle contraction and accommodative amplitude and
may dampen the ciliary muscle accommodative response in the older eye. Also, the capsule facilitates
forward accommodative ciliary body movement. Lens substance extraction procedures that leave the
capsule intact, similar to those used clinically in humans, do not affect the accommodative system
movements, an important finding for the development of accommodating intraocular lenses (I0Ls). Whether
the age-related changes in geometry and posterior zonule function will allow the older accommodative
apparatus to still mold an accommodating I0L would depend on the characteristics of the IOL and how much
force the capsule can exert. Unless the older posterior zonule can be severed, accommodating IOLs may be
more effective in restoring accommodation in the presbyopic eye if they rely on centripetal muscle and
capsular movements rather than on forward muscle movement. This research used WNPRC Research
Services.
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Program Director/Principal Investigator (Last, First, Middle): Cadwallader, Martin T

GLAUCOMA THERAPY, CILIARY MUSCLE CONTRACTION AND TRABECULAR OUTFLOW (0218)

NPRC UNIT: NEUROBIOLOGY

%NPRC $: 0.500%
INVESTIGATOR DEGREES INVEST  DEPARTMENT NON-HOST INSTITUTION:
TYPE STATE, COUNTRY
Kaufman, Paul L MD Primary ~ OPHTHALMOLOG
Y & VISUAL SCI

SUBPROJECT DESCRIPTION

Objective: To determine whether compounds that generate nitric oxide (NO) can relax carbachol contracted
or resting ciliary muscle (CM) in vitro. This is an indicator of whether this class of compounds may be useful
in enhancing uveoscleral outflow as an approach for lowering intraocular pressure in glaucoma. To
determine the effects of proprietary compounds on in vitro CM contraction/relaxation. To determine whether
the stable endocannabinoid, noladin ether, which has been shown increase outflow facility in pig
organ-cultured anterior segments, has the same effect on outflow facility in monkey organ-cultured anterior
segments. To utilize the monkey anterior segment in organ culture to investigate the effects of gene therapy
and other molecules on trabecular outflow which may also be important for glaucoma therapy. Progress:
Signaling pathways utilized to induce the CM relaxation response to nitric oxide donors are being
determined. The effects of pretreatment with ODQ, an inhibitor of the guanylate cyclase pathway, prior to
administering a nitric oxide donor, is currently under investigation. NO compounds have potential value in
therapeutic areas where relaxation (NO donors) or contraction (possibly NO synthase inhibitors) of the CM is
desirable, such as in the treatment of glaucoma. A proprietary ion channel modulating compound relaxes
carbachol precontracted and resting CM. This class of compounds may potentially be developed as
glaucoma therapeutics. The stable endocannabinoid, noladin ether, had no effect on outflow facility in
monkey organ-cultured anterior segments. Noladin ether did alter the actin cytoskeleton in proliferating but
not quiescent human trabecular meshwork cells in vitro. These results suggest species specific effects of
noladin ether since it was effective in altering outflow facility and the actin cytoskeleton in pig organ culture
and trabecular meshwork cells respectively. The monkey organ-cultured anterior segment system is being
utilized to determine the effects of pharmacotherapy and gene therapy on trabecular outflow which may
subsequently be utilized for glaucoma therapy to decrease intraocular pressure. Peptides derived from the
heparin Il domain of fibronectin which block the interaction of cellular adhesions with the surrounded
extracellular matrix enhance trabecular outflow. Overexpression of the protein cochlin, which is elevated only
in human glaucoma, increases intraocular pressure (IOP) and decreases trabecular outflow. This research
used WNPRC Research Services.
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Program Director/Principal Investigator (Last, First, Middle): Cadwallader, Martin T

ACCOMMODATING INTRAOCULAR LENSES (0407)

NPRC UNIT: NEUROBIOLOGY

%NPRC $: 0.500%
INVESTIGATOR DEGREES INVEST  DEPARTMENT NON-HOST INSTITUTION:
TYPE STATE, COUNTRY
Kaufman, Paul L MD Primary ~ OPHTHALMOLOG
Y & VISUAL SCI

SUBPROJECT DESCRIPTION

Objective: To determine the accommodative ability of intraocular lenses in rhesus monkeys following central
stimulation. Electrodes were implanted into the Edinger Westphal nucleus of 6 rhesus monkeys so that
accommodation could be stimulated centrally. The lens substance was replaced with artificial lenses
designed by NuLens. The ability of these lenses to accommodate, change shape and position after central
stimulation was determined using refractometry and ultrasound biomicroscopy. Accommodation was induced
by 8.0 diopters during stimulation. Thus, these lenses have the potential to reverse the onset of presbyopia
with age. It was determined that four animals with inflammation due to the intraocular lens surgery and
severe corneal opacification required a corneal transplant in one or both eyes. Donor monkeys were located
and corneal transplants were performed. Slit lamp examinations post transplant revealed trace anterior
chamber cells and flare. Four months post transplant, slit lamp examination (SLE) revealed no rejection
signs in two animals, but all corneas appeared slightly hazy. The haziness was more pronounced in the
bilaterally treated monkeys. Dr. Neal Barney, one of our corneal specialists, examined these animals
numerous times since their transplant procedure. He feels these animals will maintain slightly hazy corneas,
but have successfully tolerated the transplant procedure with an appearance and behavior consistent with
improved vision. No measurable accommodation data was gathered in the two animals with more
pronounced cornea haziness. Since accommodation could not be measured the animals were euthanized.
This research used WNPRC Research Services.

SUBPROJECT PROGRESS

NuLens researches, develops and markets intraocular lens technologies for the ophthalmic markets. The
company is currently developing a new accommaodative intraocular lens technology with the potential to
provide over 10 diopters of accommodative power. This innovation, based on the patents of Dr. Joshua Ben
Nun, may prove to be the first intraocular lens to provide accommodation for near, intermediate and far
distances.
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Program Director/Principal Investigator (Last, First, Middle): Cadwallader, Martin T

LENS LASER STRATEGIES FOR PRESBYOPIA (0408)

NPRC UNIT: NEUROBIOLOGY

%NPRC $: 0.500%
INVESTIGATOR DEGREES INVEST  DEPARTMENT NON-HOST INSTITUTION:
TYPE STATE, COUNTRY
Kaufman, Paul L MD Primary ~ OPHTHALMOLOG
Y & VISUAL SCI

SUBPROJECT DESCRIPTION

Objective: To determine the accommodative ability in older rhesus monkeys following central stimulation
before and after lens lasering. An electrode was implanted into the Edinger Westphal nucleus of each of 2
older rhesus monkeys so that accommodation could be stimulated centrally. In addition 4 young rhesus
monkeys were used as test subjects to calibrate the femtosecond laser. Baseline testing was completed
prior to determination of the effects of lens lasering on the accommodative response. The femtosecond laser
procedure appears to be well tolerated in the monkey eye. However, small retinal burns (1-2 mm in size)
were noted in 2 out of 5 monkeys lasered. The ability to obtain refractive measurements with the Hartinger
coincidence refractometer was not compromised by the femtosecond laser procedure beginning 24 hours
after lasering and the animals did not exhibit abnormal behavior or evidence of pain or discomfort. This
research used WNPRC Research Services.
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Program Director/Principal Investigator (Last, First, Middle): Cadwallader, Martin T

USHER SYNDROME, RETINITIS PIGMENTOSA AND GENETIC MUTATIONS IN RHESUS MACAQUES
(0330)

NPRC UNIT: NEUROBIOLOGY

%NPRC $: 0.500%
INVESTIGATOR DEGREES INVEST DEPARTMENT NON-HOST INSTITUTION:
TYPE STATE, COUNTRY
Kimberling, W.J. PHD Primary BOYS TOWN NATL RESEARCH
HOSP, NE USA
Gold, Josephine PHD Co-Invest. NEUROSCIENCE ONPRC, OR USA
Hemije, A.M. PHD Co-Invest. BOYS TOWN NATL RESEARCH
HOSPITAL, NE USA
Kemnitz, Joseph W PHD Co-Invest. WNPRC
DIRECTOR &
PHYSIOLOGY
Landauer, N. PHD Co-Invest. ONPRC, OR USA
Lyons, L.A. PHD Co-Invest. CNPRC, CA USA
Neuringer, Martha PHD Co-Invest. NEUROSCIENCE ONPRC, OR USA
Orten, Dana Jo PHD Co-Invest. BOYS TOWN NATL RESEARCH
HOSP, NE USA
Vogltanz, V.A. PHD Co-Invest. BOYS TOWN NATL RESEARCH

HOSPITAL, NE USA

SUBPROJECT DESCRIPTION

Objective: To develop a primate model of Usher Syndrome by genetic screening. Usher syndrome, a
recessive disorder characterized by retinitis pigmentosa (RP) and sensorineural hearing loss, is the leading
cause of combined hearing and vision loss in the industrialized world, affecting 25,000-30,000 people in the
United States. Mutations in the USH2A gene account for over half of Usher syndrome cases and 25-50% of
autosomal recessive RP cases, which affects about 67,000 people in the United States. Disparities in retina
function indicate that rodents may not be ideal models for this type of RP. Based on the carrier rate for the
average recessive gene, we predict that screening 500 macaques has a 95% probability of detecting a
pathologic mutation. We screened for macaque carriers of USH2A mutations because these mutations are a
common genetic cause of RP in humans. Based on frequency, differences in physicochemical properties,
rarity of the substitution in related proteins, and modeling of possible alterations of the 3 dimensional
structure, the best candidate for a pathologic mutation is R878C which adds another cysteine next to the
conserved cysteine that forms loop c in the 7th LE domain. A macaque model would provide insights into
pathologic mechanisms for retinitis pigmentosa, and may be better suited than mice for testing new
treatments that could reduce or prevent inherited blindness. A manuscript describing these findings is
currently under review. This research used WNPRC Research Services.
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Program Director/Principal Investigator (Last, First, Middle): Cadwallader, Martin T

PHYSIOLOGY AND PATHOPHYSIOLOGY OF BASAL GANGLIA IN PARKINSONIS DISEASE (0320)

NPRC UNIT: NEUROBIOLOGY

%NPRC $: 0.500%

INVESTIGATOR DEGREES INVEST DEPARTMENT NON-HOST INSTITUTION:
TYPE STATE, COUNTRY

Montgomery, Erwin B Jr MD Primary NEUROLOGY

Huang, He MS Co-Invest. NEUROLOGY

SUBPROJECT DESCRIPTION

Objective: To use rhesus monkey (Macaca mulatta) models of Parkinsonism and deep brain stimulation
(DBS) as a way to probe how the basal ganglia and the motor and sensory cortex act as a functioning unit.
To develop and advance the methods of Epidural Motor Cortex Stimulation for movement disorders. Develop
and advance computational modeling of the basal ganglia-thalamic-cortical system and the effects of DBS.
The laboratory is fully functional. We have developed new technologies and methodologies for data
accusation and analysis. Microelectrode recordings in the basal ganglia-thalamic-cortical system in a
behaving rhesus monkey. This research used WNPRC Animal Services and WNPRC Operational Services
(Shop).
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Program Director/Principal Investigator (Last, First, Middle): Cadwallader, Martin T

VALIDATION OF MRI IMAGES OF THE TONGUE TO STUDY DYSPHAGIA (0426)

NPRC UNIT: NEUROBIOLOGY

%NPRC $: 0.500%
INVESTIGATOR DEGREES INVEST DEPARTMENT NON-HOST INSTITUTION:
TYPE STATE, COUNTRY
Robbins, Joanne A PHD Primary MEDICINE
Carnes, Mary L MD Co-Invest. GERIATRIC
MEDICINE
Hind, Jacqueline A MS Co-Invest. MEDICINE
Humbert, lanessa A PHD Co-Invest. MEDICINE
Reeder, Scott B MD, PHD  Co-Invest. RADIOLOGY

SUBPROJECT DESCRIPTION

Objective: To study swallowing in humans, using a nonhuman primate model, to improve treatments of
dysphagia (swallowing problems). About 18 million adults and many more millions of children have
swallowing problems in the U.S. This may be due to changes in the tongue, weaker muscles and fewer
muscles. We are using a nonhuman primate model to more closely study primate anatomy to explore new
avenues to treating dysphagia. We are validating the MRI work we are conducting in humans and monkeys.
Unknowns about the neurophysiology of normal and disordered swallowing have stimulated exciting and
important research questions. Previously, these questions were answered using clinical and animal studies.
However, recent technologic advances have moved brain-imaging techniques such as functional magnetic
resonance imaging (fMRI) to the forefront of swallowing neurophysiology research. This systematic review
has summarized the methods and results of studies of swallowing neurophysiology of healthy adults using
fMRI. A comprehensive electronic and hand search for original research was conducted, including few
search limitations to yield the maximum possible number of relevant studies. The participants, study design,
tasks, and brain image acquisition were reviewed and the results indicate that the primary motor and
sensory areas were most consistently active in the healthy adult participants across the relevant studies.
Other prevalent areas of activation included the anterior cingulate cortex and insular cortex. This research
uses WNPRC Animal Services.
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Program Director/Principal Investigator (Last, First, Middle): Cadwallader, Martin T

LHRH PULSE GENERATION AND STEROID FEEDBACK (0223)

NPRC UNIT: NEUROBIOLOGY

%NPRC $: 0.500%
INVESTIGATOR DEGREES INVEST DEPARTMENT NON-HOST INSTITUTION:
TYPE STATE, COUNTRY
Terasawa, Ei PHD Primary WNPRC ASSAY
SERVICES &
PEDS

SUBPROJECT DESCRIPTION

Objective: To understand the mechanism of LHRH pulse generation and the mechanism of steroid action on
LHRH neurons. Pulsatile release of LHRH from the hypothalamus is essential for normal reproductive
function, yet the mechanism of LHRH pulse generation is unclear. We cultured LHRH neurons originating
from the olfactory pit/placode region and characterized the cellular mechanism of LHRH pulse generation.
The periodicity of peptide release and bursting activity of LHRH neurons were much slower than mouse
LHRH neurons, although many characteristics in monkey LHRH neurons are similar to those described for
mice. Recently, we found that LHRH neurons respond to estradiol with a short latency (within a minute),
stimulating the frequency of firing activity and intracellular calcium oscillations, and LHRH release. This rapid
action of estradiol appears to be, in part, mediated by the 7-transmembrane receptor, GPR30, as LHRH
neurons treated with siRNA for GPR30 do not respond to estradiol and the GPR30 agonist G1 causes a
response similar to estradiol. These exciting findings are extremely important for the development of
contraceptive tools and treatment of infertility. This research used WNPRC Animal Services and Assay
Services.
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Program Director/Principal Investigator (Last, First, Middle): Cadwallader, Martin T

GENES CONTROLLING PUBERTY ONSET (0347)

NPRC UNIT: NEUROBIOLOGY

%NPRC $: 0.500%
INVESTIGATOR DEGREES INVEST DEPARTMENT NON-HOST INSTITUTION:
TYPE STATE, COUNTRY
Terasawa, Ei PHD Primary WNPRC ASSAY
SERVICES &
PEDS

SUBPROJECT DESCRIPTION

Objective: To investigate genes controlling the timing of puberty. Understanding the mechanism of puberty in
the brain is important, as some diseases and behavioral disturbances occur in association with puberty. In
this study the role of kisspeptin in the pubertal increase in LHRH release was examined. The results suggest
that kisspeptin-54 release in the stalk-median eminence measured by a microdialysis method was pulsatile,
and approximately 75% of kisspeptin-54 pulses were correlated with LHRH pulses. Moreover, kisspeptin-10
stimulated LHRH release in a dose-dependent manner. Finally, kisspeptin-54 was measured in iarchived
samplesf collected by a push-pull perfusion method, in which LHRH levels had been previously measured.
The results indicate that a significant increase in kisspeptin-54 release occurred in association with the
pubertal increase in LHRH-1 release and that a nocturnal increase in kisspeptin-54 release was already
observed in prepubertal monkeys and continued through the pubertal period. A nocturnal increase in
LHRH-1 release occurred in early pubertal and midpubertal, but not in prepubertal monkeys. Collectively, the
results are consistent with the hypothesis that kisspeptin plays a role in puberty. This research used
WNPRC Animal Services and Assay Services. Understanding the mechanism of puberty in the brain is
important, as some diseases and behavioral disturbances occur in association with puberty. In this study the
role of kisspeptin in the pubertal increase in LHRH release was examined. The results suggest that
kisspeptin-54 release in the stalk-median eminence measured by a microdialysis method was pulsatile, and
approximately 75% of kisspeptin-54 pulses were correlated with LHRH pulses. Moreover, kisspeptin-54 was
measured in iarchived samplesT collected by a push-pull perfusion method, in which LHRH levels had been
previously measured. The results indicate that a significant increase in kisspeptin-54 release occurred in
association with the pubertal increase in LHRH-1 release and that a nocturnal increase in kisspeptin-54
release was already observed in prepubertal monkeys and continued through the pubertal period. A
nocturnal increase in LHRH-1 release occurred in early pubertal and midpubertal, but not in prepubertal
monkeys. Finally, kisspeptin-10 stimulated LHRH release in a dose-dependent manner in both prepubertal
and pubertal monkeys. Collectively, the results are consistent with the hypothesis that kisspeptin plays a role
in puberty. This research used WNPRC Animal Services and Assay Services.
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Program Director/Principal Investigator (Last, First, Middle): Cadwallader, Martin T

EFFECTS OF SODIUM PYRITHIONE ON SPINAL MOTONEURONS (0429)

NPRC UNIT: NEUROBIOLOGY

%NPRC $: 0.500%
INVESTIGATOR DEGREES INVEST DEPARTMENT NON-HOST INSTITUTION:
TYPE STATE, COUNTRY
Terasawa, Ei PHD Primary WNPRC ASSAY
SERVICES &
PEDS
Barbee, Steven J PHD Co-Invest. ENVIRO. OLIN CORPORATION, CT USA
HYGIENE &
TOXICOLOGY
Kaczmarek, Leonard K PHD Co-Invest. PHARMACOLOGY YALE UNIVERSITY, CT USA
Knox, Ronald J PHD Co-Invest. PHARMACOLOGY YALE UNIVERSITY, CT USA

SUBPROJECT DESCRIPTION

Objective: To examine the effects of pyrithione on intracellular calcium concentrations in monkeys.
Pyrithione (PT), administered as sodium pyrithione, and the terminal serum metabolite, 2-methylsulfonyl
pyridine (2-MSP), were tested for their potential to induce an increase in intracellular calcium in motor
neurons from the monkey. PT produces a sustained increase in intracellular calcium in monkey motor
neurons. The EC50 for this increase is 10 M. This effect is blocked by SKF 96365, an antagonist of
calcium-release-activated calcium channels. The data suggest that PT increases membrane permeability to
calcium by opening a non-voltage-gated calcium ion channel. Previous investigation showed that PT also
produces an increase in intracellular calcium in motor neurons from the rat, but the EC50 is 0.31 M. 2-MSP
is without effect on inducing an increase in intracellular neuronal calcium in either species. PT produces
neurotoxicity to the rat. This effect has not been observed in the monkey even when administered at dose
levels significantly higher than that which causes the effect in rats. This investigation provides evidence for a
probable biochemical mechanism that could explain the selective neurotoxicity in rats compared to monkeys
following administration of PT. This research used WNPRC Animal Services. This work was supported by a
subcontract from Yale University supported by OLIN Corporation (1999-2000), and a publication has

resulted during this reporting period.
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Program Director/Principal Investigator (Last, First, Middle): Cadwallader, Martin T

ESTROGEN RECEPTOR-ALPHA CONTAINING NEURONS IN THE BRAINSTEM AND SPINAL CORD
(0430)

NPRC UNIT: NEUROBIOLOGY

%NPRC $: 0.500%
INVESTIGATOR DEGREES INVEST DEPARTMENT NON-HOST INSTITUTION:
TYPE STATE, COUNTRY
Terasawa, Ei PHD Primary WNPRC ASSAY
SERVICES &
PEDS
Ralston, H.J. lii PHD Co-Invest. ANATOMY UNIVERSITY OF
CALIFORNIA-SAN FRANCISCO,
CA USA
Van Der Horst, Veronique MD, PHD  Co-Invest. GRONINGEN UNIV GRONINGEN, THE
MEDICAL NETHERLANDS
CENTER

SUBPROJECT DESCRIPTION

Objective: To determine the distribution pattern of estrogen receptor-alpha in the brainstem and spinal cord
of ovariectomized female monkeys to understand the role of estrogen in womenis health. Because estrogen
dependency in sexual behaviors differs in primates and rodents, the distribution pattern of estrogen
receptors in the brainstem and spinal cord of primates would be quite different. However, to date there is
little information on this topic in primates. The results suggest that in contrast to the presence of estrogen
receptor-alpha containing neurons in a widespread area in the rodent brainstem and spinal cord, they are
concentrated to regions involved in vicero-sensory, auditory, and autonomic processing in rhesus monkey.
Estrogen treatment did not result in significant differences in the distribution pattern of estrogen receptor
immunoreactive neurons. Therefore, estrogen action through estrogen receptor-alpha plays a modest role in
function of the brainstem and spinal systems in primates. Moreover, there is qualitative and quantitative
differences in the distribution of ER-_ IR neurons in the primates and mice brainstem and spinal cord,
suggesting that in primates ER-_ plays a more modest role in control of estrogen-mediated behaviors as
compared to rodents. This research used WNPRC Animal Services. This work was supported by
supplemental funding to RR00167 (1997-1998) and a publication has resulted during this reporting period.
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Program Director/Principal Investigator (Last, First, Middle): Cadwallader, Martin T

KISSPEPTIN-GPR54 SIGNALING IN POSTMENOPAUSAL FEMALE MONKEYS (0449)

NPRC UNIT: NEUROBIOLOGY

%NPRC $: 0.500%
INVESTIGATOR DEGREES INVEST DEPARTMENT NON-HOST INSTITUTION:
TYPE STATE, COUNTRY
Terasawa, Ei PHD Primary WNPRC ASSAY
SERVICES &
PEDS
Auger, Anthony P PHD Co-Invest. PSYCHOLOGY

SUBPROJECT DESCRIPTION

Objective: To determine whether the postmenopausal changes in hypothalamic neurons are due to loss of
ovarian steroids or aging. Loss of ovarian steroid hormones in circulation due to menopause results in not
only unpleasant symptoms, such as hot flashes, but also memory impairment including Alzheimeris disease.
However, it is unclear whether the postmenopausal changes in hypothalamic neurons are due to the loss of
ovarian steroids or aging per se. Because the G-protein coupled receptor, GPR54, and its ligand,
kisspeptin-54 (KiSS-1) are profoundly involved in the control of LHRH neurons, we examined the changes in
KiSS-1, GPR54, and LHRH mRNA in the hypothalamus of postmenopausal vs. young female monkeys.
Results indicate that KiSS-1, GPR54, and LHRH mRNA levels in postmenopausal monkeys were
significantly higher than those in young adult females. Moreover, ovariectomy in young adult females also
caused an elevation of KiSS-1, GPR54, and LHRH mRNA when compared to those in intact females,
suggesting that in the primate the reduction in the negative feedback control by ovarian steroids appears to
be responsible for the aging changes in kisspeptin-GPR54 signaling and the elevated state of the LHRH
neuronal system. These findings underscore the importance of hormone replacement therapy in
postmenopausal women. This research used WNPRC Animal Services (Pathology Services).
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Program Director/Principal Investigator (Last, First, Middle): Cadwallader, Martin T

POLYCYSTIC OVARY SYNDROME AND FETAL AND NEONATAL BIOMARKERS (0282)

NPRC UNIT: REPRODUCTION&DEVELOPMENT

%NPRC $: 0.500%
INVESTIGATOR DEGREES INVEST DEPARTMENT NON-HOST INSTITUTION:
TYPE STATE, COUNTRY
Abbott, David H PHD Primary WNPRC ASSAY
SERVICES &
OB/GYN
Dunaif, Andrea MD Co-Invest. MEDICINE NORTHWESTERN UNIVERSITY,
IL USA
Kemnitz, Joseph W PHD Co-Invest. WNPRC
DIRECTOR &
PHYSIOLOGY
Levine, Jon E PHD Co-Invest. NEUROBIOLOGY NORTHWESTERN UNIVERSITY,
AND IL USA
PHYSIOLOGY
Tarantal, Alice F PHD Co-Invest. CNPRC & UNIVERSITY OF
PEDIATRICS CALIFORNIA-DAVIS, CA USA

SUBPROJECT DESCRIPTION

Objective: To determine fetal and neonatal markers for fetal programming of polycystic ovary syndrome
(PCOS). This project continues to determine fetal and neonatal consequences of exposing female rhesus
monkey fetuses to androgen excess during early gestation. Current results indicate that a hyperglycemic
pregnancy induced by the androgen excess given to pregnant rhesus mothers may contribute to greater
increases in infant body weight and hyperfunctional insulin regulation of glucose in prenatally androgenized
female offspring. This work provides additional direct evidence for fetal programming of metabolic defects in
this nonhuman primate model of PCOS. This research used WNPRC Assay Services and Animal Services.
(Please read more on Dr. Abbott and his team's work in the Research Highlights section of this report.)
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Program Director/Principal Investigator (Last, First, Middle): Cadwallader, Martin T

RESTORING NORMAL FREQUENCY AND DURATION OF FEMALE SEXUAL BEHAVIOR (0317)

NPRC UNIT: REPRODUCTION&DEVELOPMENT

%NPRC $: 0.500%
INVESTIGATOR DEGREES INVEST ~ DEPARTMENT NON-HOST INSTITUTION:
TYPE STATE, COUNTRY
Abbott, David H PHD Primary  WNPRC ASSAY
SERVICES &
OB/GYN

SUBPROJECT DESCRIPTION

Objective: To improve our understanding of serotonin-related neural mechanisms regulating female sexual
response in marmosets in order to develop more appropriate clinical intervention for sexual hypofunction in
women. Sexual dysfunction affects an estimated 43% of women. Currently there are no approved drug
therapies for this disorder. Further concerns that hormonal treatment with estrogens and progestogens are
not safe motivates the search for non-steroidal pharmoacotherapy. The serotonin neuronal system has been
implicated in regulating sexual behavior in a range of female mammals, including humans and nonhuman
primates, but the mechanisms involved are not well understood. We have developed a model system with
female common marmosets to determine the behavioral responses to serotonergically active compounds.
This research used WNPRC Assay Services and Animal Services. Publications are pending.
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Program Director/Principal Investigator (Last, First, Middle): Cadwallader, Martin T

EARLY DETECTION OF POLYCYSTIC OVARIAN SYNDROME (0424)

NPRC UNIT: REPRODUCTION&DEVELOPMENT

%NPRC $: 0.500%
INVESTIGATOR DEGREES INVEST DEPARTMENT NON-HOST INSTITUTION:
TYPE STATE, COUNTRY
Assadi-Porter, Fariba M PHD Primary BIOCHEMISTRY
Abbott, David H PHD Co-Invest. WNPRC ASSAY
SERVICES &
OB/GYN
Butz, Daniel E PHD Co-Invest. ZOOLOGY
Cook, Mark E PHD Co-Invest. ANIMAL SCIENCE
Eghbalnia, Hamid R PHD Co-Invest. BIOCHEMISTRY
Markley, John L PHD Co-Invest. BIOCHEMISTRY
Porter, Warren PHD Co-Invest. ZOOLOGY
Smith, Lloyd M PHD Co-Invest. CHEMISTRY
Tonelli, Marco PHD Co-Invest. BIOCHEMISTRY
Whigham, Leah D PHD Co-Invest. OB/GYN

SUBPROJECT DESCRIPTION

Objective: To develop the first diagnostic test for PCOS. Polycystic ovary syndrome (PCOS) is marked by
infertility due to anovulation, abnormal secretion of androgens and other hormones, and insulin resistance.
PCOS is the most common female endocrine disorder, affecting 4 to 7 percent of women in their
reproductive years, and the syndrome accounts for 75 percent of all anovulations. In short, PCOS has
staggering adverse physiological, psychological and financial consequences for womenis reproductive
health. We are developing a novel imetabolic analysisi method to detect and statistically model changes in a
subset of molecules within the bodyis total pool of metabolites that have proven to be reliable early indicators
of PCOS. The method will derive from measuring biomarkers in women as well as in rhesus monkeys with
PCOS at the Wisconsin National Primate Research Center. These animals have been well characterized
and studied during the past two decades. The idea is to use a nonhuman primate model of PCOS in parallel
with human samples to develop a novel diagnostic test. With this, we will begin to analyze patient samples to
develop the portrait of PCOS in humans. Our approach could be used to develop similar tests for a variety of
other diseases. We will use a combination of technologies and resources unique to UWfMadison. We will
use stable isotopes, NMR and mass spectroscopy, and advanced mathematical computation, all of which
are centered around clinical and medical sciences with broad clinical applications. This research uses
WNPRC Animal Services.
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Program Director/Principal Investigator (Last, First, Middle): Cadwallader, Martin T

DIFFERENTIAL TROPHOBLAST FORMATION FROM RHESUS EMBYONIC STEM CELLS (0363)

NPRC UNIT: REPRODUCTION&DEVELOPMENT

%NPRC $: 0.500%
INVESTIGATOR DEGREES INVEST DEPARTMENT NON-HOST INSTITUTION:
TYPE STATE, COUNTRY
Golos, Thaddeus G PHD Primary WNPRC &
OB/GYN & COMP
BIOSCI

SUBPROJECT DESCRIPTION

Objective: To define the ability of rhesus embryonic stem cells to differentiate into trophblasts. We previously
found that showed that the differentiation potential of rhesus embryonic stem cell (ESC)-like lines to form
trophoblast cells was variable, with this differentiation potential ranging from nondetectable to consistent. We
have evaluated the undifferentiated cells by microarray, and identified significant differences with high
biological relevance. Outgrowths in a 2-dimensional culture paradigm from rhesus ESC which give
morphological evidence of trophoblast formation also express placental MHC class | surface molecules. In
the previous year we have further compared embryonic stem cell differentiation potential. We have now
expanded the range of cells available to include embryo-derived rhesus ESC provided by Dr. Shoukhrat
Mitalipov at the Oregon National Primate Research Center (ORMES lines), as well as cloned rhesus ESC
derived in his lab ((CRES lines). We have expanded these cell lines and conducted preliminary studies using
the standard paradigms established in our lab for trophoblast differentiation from human embryonic stem
cells: treatment with BMP-4, formation of embryoid bodies and outgrowth culture on 2-dimensional culture
surfaces with Matrigel, and embryoid bodies introduced into three-dimensional culture environments, i.e.,
droplets of solidified Matrigel. Experiments completed thus far indicate that the ORMES cells form expected
outgrowths in 2 and 3 dimensions. However, of the two lines evaluated so far (4 others yet to be analyzed),
as with some of the rhesus ESC lines from the Thomson lab, there is little detectable epithelial differentiation
and thus no indication of trophoblast differentiation. The CRES lines have proven rather difficult to handle,
and we will revisit those lines soon. The placenta has the unique property of promoting maternal immune
responses that allow recognition of pregnancy, but tolerance of the paternal genetic component of the fetus.
The expression of placental MHC class | molecules on rhesus ESC outgrowths from selected lines suggests
that these may serve as a possible source of embryonic surrogates to study the immune response to
trophoblast exposure in vivo. We have prepared embryoid bodies from rhesus ESC, and have conducted
three transfers of embryoid bodies to recipient female rhesus monkeys. The rhesus monkeys were in the
stage of the menstrual cycle during the presumed window of implantation, days 4-7 of the luteal phase. One
set of embryoid bodies was transferred to the oviduct by laparotomy, and two sets were transferred to
different recipients by transcervical transfer, similar to our previous studies with nonsurgical rhesus monkey
embryo transfer. In addition, two animals have received sham transcervical transfers: only the transfer pipet
was introduced into the uterine cavity and saline vehicle was infused. All animals received progesterone
injections to support the receptive endometrium. With tubal transfer, there was no evidence for retention of
embryoid body cellular material, however we noted an unexpected induction of a pregnancy-specific
macrophage marker, DC-SIGN, in the endometrium in this animal. In addition, although analysis is not
completed, one of the two animals that received intrauterine transcervical embryoid body transfers also had
DC-SIGN induction. We are working to define whether this is a response to embryoid bodies, the response
to placement of the transfer catheter, or simply the induction by prolonged progesterone treatment. This
research used WNPRC Stem Cell Resources.
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SUBPROJECT DESCRIPTION

Objective: To define the influence of specific extracellular matrix components and placental mesenchymal
cells on trophoblast differentiation from human embryonic stem cells. Our laboratory has established an in
vitro model to study trophoblast differentiation. Human embryonic stem cells (hESC) will consistently
differentiate to trophoblasts and secrete high levels of placental hormones when allowed to form embryoid
bodies (EBs), and are transferred into a three-dimensional (3D) extracellular matrix (Matrigel) environment
(ECM). Hormone secretion was enhanced in this 3D system in comparison with planar trophoblast
outgrowths in standard adherent culture. The invasion of extracellular matrix and the uterine endometrium by
extravillous trophoblasts is a crucial component of pregnancy success in human and nonhuman primates. To
define the invasive characteristics of the hESC-derived extravillous trophoblasts, we worked to determine
optimal systems for monitoring and quantifying trophoblast migration. We have determined that embryoid
bodies derived from aggregates of approximately 500 hESC produce maximal levels of hCG, a marker of
trophoblast differentiation, in comparison with larger embryoid bodies. Studies of migration with embryoid
bodies stained with a lipophilic fluorescent dye proved unsatisfactory due to high background fluorescence in
the migration chambers employed. Modifications have been introduced which provide better control over
fluorescence, quantitation and migration. These changes include enrichment of embryoid body trophoblasts
by selection following outgrowth on 2-dimensional Matrigel surfaces, and labeling with Quantum Dots
fluorescent nanoparticles for quantification of migration by confocal microscopy. We conclude that the
migration of hESC-derived trophoblasts, and its modulation by specific culture surfaces, can be quantitatively
monitored with these methods. This work used federally approved hES cell lines.
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SUBPROJECT DESCRIPTION

Objective: To identify the function of MHC class | expression and endometrial NK cells at the maternal-fetal
interface. During human and non-human primate pregnancy, the uterine endometrium differentiates into the
decidua. Decidual NK cells are believed to play a key role in the development of a proper environment for
placental growth by producing cytokines and angiogenic factors in response to nonclassical MHC class |
molecules on the placental trophoblasts. These include HLA-G in human and Mamu-AG in the rhesus
monkey. The majority of rhesus decidual NK cells are CD56+ cells, co-expressing CD16 and CD8.
Anti-CD16 (3G8) mouse mAb and anti-CD8 (cM-T807) human-mouse chimeric mAb were used in
non-pregnant and pregnant animals at day 18 of gestation. The efficiency of depletion was monitored by flow
cytometry and animals were euthanized 7 days after treatment. The administration of anti-CD16 resulted in
62-87% depletion of peripheral blood NK cells; anti-CD8 treatment depleted 96-99% of peripheral blood NK
cells, as well as peripheral blood CD8+ T cells, and resulted in placental abruption and signs of imminent
pregnancy loss. Control treatments consisted of treatment with human intravenous immunoglobulin (h1VIg),
or anti-CD20, a widely used B cell marker. Unexpectedly, there were signs of impending pregnancy loss in
these animals as well. Analysis of peripheral blood and vaginal secretion cytokine levels suggested that
pregnancy loss was not a nonspecific response to immunodepletion. Surprisingly, NK cell immunodepletion
suggested that loss of decidual NK cells enhances, rather than increases extravillous endovascular
trophoblast migration, but only in NK depleted animals, and not in control treated animals. Thus, pregnancy
in rhesus monkeys is sensitive to immune perturbation, and provides a model to study recurrent pregnancy
loss and control of endovascular trophoblast migration. This research used WNPRC Animal Services and
Research Services. Note: Not AIDS related, but key words similar.
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SUBPROJECT DESCRIPTION

Objective: To determine the effects of leukocyte co-culture on embryo development in vitro. At the time of
implantation and throughout pregnancy, the primate uterus contains numerous leukocytes, consisting
primarily of natural killer cells and macrophages. The cytokine balance at the maternal fetal interface and the
expression of non-classical MHC class | molecules (HLA-G in humans and Mamu-AG in the rhesus monkey)
on the trophoblast cells of the growing embryo are thought to be important immune modulators that allow the
semi-allogenic embryo to implant and grow. However, study of the maternal fetal interface in human
implantation is not feasible. We have established a co-culture system with rhesus monkey embryos to model
implantation. Rhesus blastocysts stage embryos, derived by in vitro fertilization, were co-cultured with
peripheral blood NK cells and/or monocytes obtained from the oocyte donor. Embryo growth was monitored
and culture media were collected to determine cytokine and chorionic gonadotropin secretion. Trophoblast
outgrowths from the embryo were noticeable after 6 days of co-culture. Embryos co-cultured with monocytes
did not show signs of growth within the two weeks of co-culture, however embryos co-cultured with both
monocytes and NK cells grew at similar rates to controls. Based on these results we conclude that the
monocyte/NK cell balance and/or interaction is important and that using a rhesus model may lead to
increased knowledge of the role of leukocytes during pregnancy.
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SUBPROJECT DESCRIPTION

Objective: To evaluate the culture of rhesus monkey ovarian fragments with
2,3,7,8-tetrachlorodibenzo-p-dioxin and assess effects on follicle number and size. There has been limited
investigation of the effects of the toxicant dioxin (TCDD) on the reproductive function of non-human
primates. We have demonstrated the presence of functional TCDD- or aromatic hydrocarbon (AH)-receptor
capable of binding DNA in rhesus monkey ovarian tissue, localized that binding to follicles, and reported
TCDD-related altered production of sex steroids by ovarian fragments in culture. We now describe the
effects of TCDD exposure on ovarian follicle size and number in the latter model system. Three fresh
monkey ovaries (Macaca mulatta; WNPRC; Madison, WI) were cleaned of excess tissue, rinsed (PBS),
weighed and quartered into fragments. Fragments were placed in separate Falcon organ culture dishes and
incubated (37°C, 5% CO2, 98% humidified air) in culture medium (phenol red-free DMEM/F12, FBS, 50
ug/ml gentamycin) containing either dioxane (CTL), or picomolar (pM), hanomolar (nM), or micromolar (LM)
concentrations of TCDD for up to 96 hours. All fragments were weighed, stored frozen (-80 °C),
cryosectioned (10 uM) and stained with hematoxylin and eosin. Quantification of follicles by size was
performed using light microscopy. Although variability was noted between animals, analyses show that
fragments exposed to TCDD tended to have a decreased total number of follicles when compared to control
fragments (%CTL; uM:78%; nM:57%; pM:65%), especially in the mid-sized range (greatest cross sectional
area of 104 fi 106 pM2 ;%CTL; uM:68%; nM:44%; pM:59%). We hope to use this approach as a model for
studying environmental contaminants on monkey fertility. This project used WNPRC Pathology Services.
This project was supported, in part, by ASP to LKC, and NIH P51 RR000167, RR15459-01, RR020141-01 to
WNPRC. Funding ended before this reporting period but publications are pending.

SUBPROJECT PROGRESS
Evaluation tools in this study include in-vitro culture, microscopy and immunoassay.

PHS 398/2590 (Rev. 11/07) Continuation Format Page



Program Director/Principal Investigator (Last, First, Middle): Cadwallader, Martin T

PRODUCTION OF MHC-DEFINED AND GENETICALLY IDENTICAL MODELS (0127)

NPRC UNIT: REPRODUCTION&DEVELOPMENT

%NPRC $: 0.500% AIDS RELATED RESEARCH
INVESTIGATOR DEGREES INVEST DEPARTMENT NON-HOST INSTITUTION:
TYPE STATE, COUNTRY
Kemnitz, Joseph W PHD Primary WNPRC
DIRECTOR &
PHYSIOLOGY
Capuano, Saverio DVM Co-Invest. WNPRC ANIMAL
SERVICES
Golos, Thaddeus G PHD Co-Invest. WNPRC &
OB/GYN & COMP
BIOSCI
Navara, Christopher S PHD Co-Invest. OB/GYN & UNIVERSITY OF PITTSBURGH,
REPRODUCTIVE PA USA
SCIENCES

SUBPROJECT DESCRIPTION

Objective: To 1) develop strategies for creating genetically identical monkeys using blastomere separation
and 2) propagate a family of MHC-defined monkeys using assisted reproductive technologies. Genetically
identical and MHC-defined monkeys would be extremely valuable models for biomedical studies of human
disease. Progress early in the project was hampered by limited numbers of appropriate female rhesus
monkeys for assignment. During the last reporting period, however, with a no cost extension of the grant,
remarkable progress in the refinement of techniques was accomplished. There have been several
successful transfers of split embryos with pregnancies in progress. This research used WNPRC Animal
Services. Note: AIDS related
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SUBPROJECT DESCRIPTION

Objective: To investigate the prevalence and familial aggregation of endometriosis in rhesus macaques.
Endometriosis occurs in several non-human primate species that have menstrual cycles. Between 1978 and
2002, we identified 144 rhesus macaques with endometriosis. We established a large multigenerational
pedigree and nine nuclear families comprising 1,602 females. Prevalence of endometriosis increased with
age. Familial aggregation of endometriosis was strongly suggested by a significantly higher average kinship
coefficient among affected animals compared with those unaffected. We saw a higher recurrence risk for full
siblings when compared to maternal half siblings and paternal half sibs. The segregation ratio among
affected mothers was not significantly higher compared with unaffected mothers. The results support familial
aggregation of endometriosis in rhesus macaques and indicate that this is a promising animal model for
investigating the mode of inheritance, the location of potential genetic susceptibility loci and the influence of
environmental factors. Evaluation of pedigree and genetic information is continuing. In the current report
period, we isolated DNA from archived and fresh tissue samples for a genome-wide association study. The
project is currently expanding to include additional clinical collaborators through our CTSA (see SPID 0447)
and a web-based survey of the prevalence of endometrisosis in the colonies of the other NPRCs. This
research used WNPRC Animal Services and Aging Resources. Funded by a supplement to RR000167.
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SUBPROJECT DESCRIPTION

Objective: To characterize the effect of corticotropin-releasing factor in stress-related disruption of primate
maternal behavior. Stress can inhibit maternal behavior in humans and other mammals; however, this effect
is poorly understood, and the neural and neuroendocrine mechanisms are unknown. To begin to elucidate
the mechanisms by which stress can alter maternal behavior in primates, we are conducting a series of
experiments investigating the interactions between maternal behavior and stress in marmoset monkeys.
Initial results indicate that lactating females may show altered neuroendocrine responses to stress as
compared to non-breeding females, including somewhat dampened pituitary secretion of adrenocorticotropic
hormone (ACTH) but elevated adrenocortical release of cortisol, resulting in a significantly altered
cortisol:ACTH ratio. Second, we have found that neither acute nor chronic treatment with exogenous cortisol
markedly affects maternal behavior in experienced mothers, under either baseline or stressful conditions. In
contrast, initial findings from an ongoing experiment suggest that direct administration of the neuropeptide
corticotropin-releasing factor (CRF) into the brain inhibits maternal responsiveness in lactating females.
These results, although preliminary, suggest that stress may disrupt maternal behavior primarily through
direct neural effects of CRF rather than through activation of the hypothalamic-pituitary-adrenal endocrine
axis. This research used Animal Services and Assay Services. Publications are pending.

PHS 398/2590 (Rev. 11/07) Continuation Format Page



Program Director/Principal Investigator (Last, First, Middle): Cadwallader, Martin T

DECIDUAL MACROPHAGES IN PRIMATE PREGNANCY (0360)

NPRC UNIT: REPRODUCTION&DEVELOPMENT

%NPRC $: 0.500%
INVESTIGATOR DEGREES INVEST DEPARTMENT NON-HOST INSTITUTION:
TYPE STATE, COUNTRY
Slukvin, Igor | MD, PHD Primary PATHOLOGY &
LABORATORY
MED
Golos, Thaddeus G PHD Co-Invest. WNPRC &
OB/GYN & COMP
BIOSCI

SUBPROJECT DESCRIPTION

Objective: To test hypothesis that the interaction of decidual macrophages with extravillous trophoblasts can
be mediated through interaction of the non-classical MHC class | molecule Mamu-AG, expressed on rhesus
trophoblasts, with leukocyte immunoglobulin-like receptors, expressed on macrophages. Leukocyte Ig-like
receptors (LILRs) are a family of receptors that have inhibitory and activating functions and widely expressed
by lymphoid and myeloid cells. To identify the rhesus monkey LILRs we performed screening of rhesus
spleen and decidua cDNA libraries and RT-PCR cloning. We obtained eight different full length clones with
structural and functional diversity similar to human LILRs, including LILRs with immunoreceptor
tyrosine-based inhibitory motifs, LILRs with truncated cytoplasmic tails containing positively charged arginine
residues in the transmembrane domain, and putative soluble receptors lacking transmembrane or
cytoplasmic domains. Phylogenetic tree analysis of rhesus, chimpanzee and human LILR genes reveals two
distinct clusters and orthologous relationship between Mm-LILRAd and hLILRA3, and Mm-LILRBc and
hLILRBA4. Characterization of rhesus LILRs will facilitate use of this nonhuman primate model for the study of
the functional role (s) of LILRs, including immune regulation through interaction with non-classical MHC
class | molecules. This research used WNPRC Research Services. NIH/NICHD funding for this five-year
project ended March 2008, just before this reporting period began. Publications are pending.
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SUBPROJECT DESCRIPTION

Objective: To advance human embryonic stem cells and their derivatives towards clinical application for
treatment of blood disease. Understanding the mechanisms that regulate hematopoietic stem cell
development is essential for further improvement of hematopoietic stem cell use in oncology and gene
therapy. The overall goal of this project is to identify and characterize the earliest hematopoietic progenitors
in humans to specify cellular and molecular pathways leading to hematopoietic stem cell development using
in vitro hESC differentiation system as a model. Directed hematopoietic differentiation of ES cells
reproduces many aspects of embryonic hematopoiesis, and provides a unique opportunity to study
molecular and cellular pathways of hematopoietic development in humans. In our laboratory, we established
a system for efficient hematopoietic differentiation of hES cells through coculture with OP9 bone marrow
stromal cells. Using this system we were able to directly differentiate hES cells into cells of all major blood
lineages (erythroid, myeloid and lymphoid), as well as identify different stages of hematopoietic commitment.
We found that the earliest hematopoietic progenitors (HPs) in humans arise within CD34+ population and
could be ultimately defined by surface expression of leukosialin (CD43). In addition, within CD43+
population, we identified lin-CD34+CD43+CD45- hematopoietic progenitors capable of differentiating toward
all blood lineages including lymphoid cells, suggesting their hierarchical proximity to hematopoietic stem
cells. However, molecular profiling of hES lin-CD34+CD43+CD45- cells revealed altered expression of
genes associated with hematopoietic stem cell self-renewal and survival, reflecting limited engraftment
potential of ES cell-derived hematopoietic progenitors. With increasing interest in potential therapeutic
application of hES cell derivates, identification of genes essential for hematopoietic stem cell development
and diversification is of particular importance. The described experimental system sets a solid platform to
advance in this direction. This Research used WNPRC stem cell resources and federally approved hES cell
lines.
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SUBPROJECT DESCRIPTION

Objective: To assess whether prolactin and oxytocin, commonly thought to be important in parent-offspring
relationships is also important in adult relationships between mates. Prolactin is necessary for successful
nursing in mammals, and also regulates maternal behavior. In some biparental species of birds and
mammals prolactin levels are elevated in fathers, and there is some evidence that prolactin may be
important for quality male care of infants. Prolactin, thus, is often thought of as a "parental" hormone.
Oxytocin is also involved in maternal care but has recently been implicated in pair bonding in monogamous
rodents. Are there other conditions where elevated prolactin and oxytocin might be important? These
iparentingl hormones might be important in other social relationships. We have found significant positive
correlations between prolactin and oxytocin levels and affiliative behavior (huddle, groom), and sexual
behavior in both male and female cotton-top tamarins (Saguinus oedipus). Mates that engaged in more
positive social interactions with their mates had higher hormone levels. We have replicated data on variation
in affiliative relationships in 15 mated pairs where we simultaneously recorded oxytocin levels. We found a
five-fold variation in the amount of affiliative behavior shown, and a five-fold variation in baseline oxytocin
levels. Both males and females showed equal levels of oxytocin and levels within pairs were highly
correlated and oxytocin levels correlated positively with affiliative behavior. Variance in male oxytocin levels
was best explained by variance in sexual activity whereas variance in female oxytocin levels was best
explained by variation in contact and touching. The high within-species variation in affiliation and hormone
level, the fact that both sexes have equal levels of oxytocin correlated with affiliation and the different
behavioral sources of variation for each sex are each novel and exciting. This work relied on the WNPRC
Assay Services and Library and Information Services.
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SUBPROJECT DESCRIPTION

Objective: To study the nature and mechanisms of social transfer of information in cooperatively breeding
cotton-top tamarins (Saguinus oedipus). Cooperatively breeding primates divide effort between infant care,
vigilance, group defense, and foraging. Individuals within groups engage in each of these roles. Successful
coordination within group behavior for successful infant care requires clear communication and attention to
others. Does this behavioral coordination lead to social facilitation of cognitive skills as well? In cotton-top
tamarins (Saguinus oedipus) we have shown that tamarins rapidly demonstrated cooperation when the
simultaneous actions of two monkeys were needed to solve a task, but when tested alone, they inhibited
responses suggesting an understanding of the cooperative task. In a follow-up study, tamarins continued to
cooperate even when an individual did not receive food in a session suggesting reciprocal altruism. A
longitudinal study on the relationship between food offering, tolerated begging and infant skill level found
adults use special signals in transferring food to infants and withdraw these signals as infants gain
competence. We discovered a novel tool-making and tool use behavior seen in a subset of the colony.
Some non-tool-using animals acquire the skill through spontaneous observation of mates. We have
completed developmental studies on social learning of a novel foraging task and find that adults provide
much more information for infants than they do for juveniles and provide no information to each other (as
adults) to facilitate social learning. Finally, we have shown long term retention of social learning (up to three
years). Collectively, we find an impressive ability for social learning and information transfer in Callitrichids
comparable to or even beyond that of great apes. The biological and behavioral mechanisms leading to
cooperative care of infants appear to be linked with cognitive skills that are dependent on social interactions.
This research relied on WNPRC Library and Information Services. Funding ended just before this reporting
period; publications have resulted.
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SUBPROJECT DESCRIPTION

Objective: To study population differences in vocal communication and vocal development in wild pygmy
marmosets (Cebuella pygmaea). There has been little evidence of vocal plasticity in nonhuman primate
calls. However, investigators of vocal communication in wild primates have rarely studied more than one
population and thus potential differences in vocalization may not be evident. We are studying five
populations of pygmy marmosets in the upper Amazon basin in Eastern Ecuador. We have found significant
differences in the structure of long calls and trills in each population, after correcting for individual
differences. This is the first evidence of variability in vocal structure in non-provisioned monkeys (ruling out
human intervention as a source of change). We have also made detailed measurements of environmental
noise and how sounds are degraded in each of the habitats and have found that some of the differences in
call structure can be related to habitat differences. We have also found population variation in the species of
trees used for exudate feeding and can refute several ecological hypotheses for this variation. This suggests
that social learning may account for population differences in exudate feeding preferences. In addition, we
are studying the "babbling" of young infant marmosets to learn more about vocal development, and we are
studying predator alarm calls. This research used WNPRC Library and Information Services. Funding ended
before this reporting period; a publication has resulted.
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SUBPROJECT DESCRIPTION

Objective: To determine the facilitators of good parenting in primates. As in humans, cooperative breeding
marmosets and tamarins show a considerable amount of father directed infant care. However, marmoset
and tamarin fathers spend more time than the mother caring for infants. Fathers before delivery show
hormonal changes that facilitate infant responsiveness. We found that experienced father marmosets are
highly but variably responsive to infants. Males tested for their infant responsiveness are highly motivated to
respond to a live infant or to vocalizations produced by an infant. We found that males with lowered prolactin
also showed lower responsiveness to infant cues while males who had the highest levels of testosterone
prior to infant birth also show the most responsiveness to infant cues. Additionally causal studies indicate
that prolactin helps regulate weight in marmosets and tamarin monkeys. Lowering prolactin is associate with
fathers losing a significant amount of weight during the infant period while increasing prolactin prevents
weight loss with infant care. We suggest that there are hormonal conditions that faciliate male parental care
in the marmoset monkey. This research used WNPRC Assay Services. NIH MIMH funding ended before this
reporting period; three publications have resulted.
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SUBPROJECT DESCRIPTION

Objective: To determine how chemical communication activates the neuroendocrinology of cooperative
breeding primates. Fathers of cooperatively breeding species of primates play a critical role in the successful
rearing of offspring. While all family members of primate cooperative breeders carry infants, only the father
provides the full range of infant care, such as assisting during the critical first days of life. Human fathers are
extremely important to the well-being and increased fitness of their offspring and several studies have found
that human fathers show lower levels of testosterone associated with paternal care in several different
societies. The cooperative breeding male common marmoset (Callithrix jacchus) is especially responsive to
social changes altering testosterone. Males show increased levels of serum testosterone in response to
smelling isolated ovulatory scents of novel females and father marmosets show decreased testosterone
after the birth of infants to their mate (Prudom et al., 2007). Marmosets show the same lowered testosterone
response to fatherhood as human fathers, making them a unique model to study neurosensory systems and
paternal behavior. Neurosensory mechanisms influence male testosterone in cooperative or monogamous
primates. Recent studies in our lab have found a neurosensory mechanism occurring in father marmosets
via infant olfactory cues. We have found significant differences between testosterone levels in father
marmosets when smelling their own infantis scent versus smelling a vehicle control. Fathers that are
experienced at rearing their own infants have significantly lower testosterone 30 minutes following smelling
an isolated scent of their own three-week-old infant whereas inexperienced males, or males who have never
produced and raised their own offspring show no differences between vehicle and unfamiliar three-week-old
infant scent. These data suggest that a fatheris own infant odor (without other sensory cues) stimulates the
olfactory system and ultimately stimulates the hypothalamus and pituitary to affect the release of
testosterone from the gonads. The consistently lowered testosterone following birth in marmoset fathers may
be due to the olfactory interactions of the male with his infants resulting in positive parenting behavior.
Funding ended before this reporting period; one publication resulted.
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SUBPROJECT DESCRIPTION

Objective: To develop methods to examine the hormonal pathway for priming paternal care behaviors in
biparental males. The common marmoset, Callithrix jacchus, is the ideal model for studying hormonal
activation of male parental care due to their active participation in infant care from the first day of birth.
Fathers are highly responsive to infant cues, but show between-male variability as do human fathers.
Parentally naive males are much less responsive to infant cues than experienced males, suggesting there is
an experience and hormonal influence on paternal behavior. Specific Aim 1 will test paternally experienced
adult male marmosets for their infant responsiveness to an infant or control stimulus by steroid treatment
with either estradiol or testosterone or vehicle. We will examine changes in prolactin, oxytocin, vasopressin
and dopamine with steroid stimulation in both central and peripheral samples. Specific Aim 2 will examine
the communication between the anterior and posterior pituitary through culturing both intact and separated
pituitaries before and after steroid challenges. Changes in levels of pituitary hormones will be compared to in
vivo changes found in Specific Aim 1. Specific Aim 3 will test paternally naive males for their infant
responsiveness by steroid treatment, as in Specific Aim 1 and for their pituitary responses as in Specific Aim
2. Inexperienced maleis behavioral and hormonal responses will be compared to experienced males and
pituitary responses to steroid treatment will be compared with the experienced males. Marmosets are one of
the few mammalian species whose social organization/family structure bears resemblance to that of
humans. Poor parenting results in a number of pyschosocial disorders, such as neglect and abuse, that
confound human health. Understanding the mechanisms of paternal care in a bi-parental species will lay the
foundation for development of treatments to create positive parenting. This research has just begun and will
use WNPRC Assay Services and Animal Services.
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SUBPROJECT DESCRIPTION

Objective: To develop new methods for the isolation and evaluation of isolated pancreatic islets for the
purpose of transplantation into patients with type | diabetes. The results obtained using non-human primate
tissue will assist in the development of methodologies for the isolation and assessment of human islets.
Methods include; 1) characterization of the physiological response to glucose as a rapid potency indicator of
the quality of the islet preparation prior to transplantation,. 2) determination of the effects of hypoxia on islet
viability and function after isolation, 3) determination of the sensitivity of islets to cytokine induced apoptosis.
Determination of viability and apoptosis will be performed using a novel approach in which islets can be
analyzed intact, preserving their complete architecture using Complex Object Parametric Analyzer and
Sorter (COPAS) flow cytometry. We will also evaluate the ability of COPAS viability and apoptosis
measurements to provide predictive data on islet function after transplantation using a marginal mass model
of human islet transplant in streptozotocin-induced diabetic immuno-deficient mice. In addition, the
development of rapid, accurate, and predictive tests of islet viability and function post isolation will contribute
to significant improvements in post transplant success. This research used WNPRC Research Services.
NOTE: This investigator did not have any projects, funding or publications involving the Primate Center
during this reporting period; but he is active with clinical research, funding and publications related to this
work; thus, we are including this subproject for an additional year to demonstrate the important link between
his recent nonhuman primate work and his current human research in this area. Publications are pending.
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SUBPROJECT DESCRIPTION

Objective: The main goal of the project is to establish a National Stem Cell Bank that will serve the research
community by performing comprehensive characterization of hESC lines and distributing these lines and
detailed technical information to investigators. Dr. Slukvinis role as a consultant is to characterize the
hematopoietic and endothelial potential of the hESC lines and subclones.
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