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ABSL2 CHIMPANZEE FACILITY IMPROVEMENT (0246)
NPRCUNIT: = ADMINISTRATIVE
. %NPRC $: 0.100%  AIDS RELATED RESEARCH '
INVESTIGATOR DEGREES STAFF DEPARTMENT ' NON-HOST INSTITUTION: STATE, |
CODE : COUNTRY
VANDEBERG, JOHN D. PHD c DIRECTOR'S OFFICE 'SNPRC, TX USA
_msrconEs. IA, 1t AXIS II CODES:31, 66 -
ABS'I'RACT

‘We plan to modl.fy enstmg chmlpanzee facilities in order to fulfill the following long-term objectxvcs (I)to cnable
an ihcrease in the number of chimpanzees that can be actively maintained and used in infections disease research at
any pomt in time, (2) to expand the capacity for maintaining chimpanzees being held for future protocols, (3) to
provide access to outdoor enclosures for chimpanzees used in research protocols or held for future experiments, and
(4) to establish emergency power capability for ABSL-2 chimpanzee research facilities. Specifically, we plan to (1)
renovate nine ABSL-2 chimpanzee housing buildings by creating 40 outdoor runs, and.{2} install an emergency

- power system for 18 ABSL-2 chimpanzee research buildings. The nine buildings that will be renovated contain
indoor, built-in individial cages (total of 47 cages) for animals used for infections discase studies. We propose to
renovate the buildings so that an cutdoor portion is created for each cage, thereby providing the chimpanzees the

' oppommxty to go ontdoors when research criteria permit. The additions also will provide greater flexibility for

housing chimpanzees by enabling some animals to be pair-housed. This capability will increase the number of
chimpanzees that can be used in ABSL-2 studies shnﬁltaneously, and the puwmbet that can be held for future studies.
The net result of the proposed renovations is to increase our capacity for infectious disease stadies that require the
use of chimpanzees in ABSL-2 containment, 1o bring our chimpanzee facilities up to generally accepted standards,
and to protect against catastrophic loss of animals and research results consequent to power outages.
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EMERGENCY ELECTRICAL POWER FOR ABSL 2/3 FACILITIES (0248) '
NPRC UNIT: ADMIN]STRATIVE

%NPRC $: 0.100%  AIDS RELATED RESEARCH

INVESTIGATOR  *  DEGREESSTAFF DEPARTMENT NON-HOST INSTITU'I‘ION. STATE,
' . CODE : o 'COUNTRY = :
VANDEBERG, JOHN D PHD - C . DIRECTORSOFFICE SNERC, TXUSA

AXIS 1 CODES: 14, 11 . AXIS It CODES:31, 66 . | '

ABSTRACT -

The primary objectlve of this pIOJect is to pmvxde emergency electrical power capability for ABSL-ZB ﬁaclhtm
used to conduct AIDS-related research as well as other infectious disease research such as West Nile and hepahhs
vifuses. A secondary objective is to provide two portable, hydraulic lift tables to rechce i injuries to veterinary
personne] working with sedated chimpanzees. Three emergency power generators, each driven by a diesel engine,
will be installed and electrically connected to three power circuits. These circaits provide electricity to 1= 7J 5q.
ft. of ABSL-2/3 space used to house chimpanzees and monkeys and associated procedure space. Obtammg o
emergency power capability will respond to an AAALAC, Int finding but, more importantly, will- protect against a -
potential catastrophic foss of animals and research results consequent to power outages Additionally, the .
emergency power will prevent a compromise in biocontainment conditions due to loss of power for HYAC units,
The Lift tables will be used for sedated adult chimpanzees used in AIDS-related and other infectious disease research -
and will prevent or reduce back, slioulder and arm injuries to personnel. 'This project is expected to bid soon.
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RESEARCH FACILITIES CONSTRUCTION - HOUSING FACILITY FOR CHIMPANZEES ©249)
NPRC UNIT:  ADMINISTRATIVE

%NPRCS - 1.000%  AIDS RELATED RESEARCH

INVESTIGATOR. DEGREES STAFF DEPARTMENT NON-BOST INSTITUTION: STATE,
L o . CODE o " COUNTRY

VANDEBERG, JOHN.D PHD C. DIRECTORSOFFICE -  SNPRC,TXUSA

AXISICODES: 1A, 11 ‘ AXIS I CODES:31 -

ABSTRACT

' The proposed construction will provide a . 1‘:_ 2 nsf indooroutdoor Iong—hmn housmg facility for chimpanzees. _
‘This facility, which will be for the exclusive use of the Sonthwest National Primate Research Center (SRPRC) at the:
Southwest Fonndation for Biomedical Research, will provide 16 cages each with an outdoor and a protected mdoor
section that will house up to 6 chimpanzees per cage. Construction of this facility is needed to provide
cost-effective long-ferm housing for up to 72 chimpanzees that are not currently participating in-research projects.
Transfer of a portion of the existing chimpanzee colony to new facilities will reduce the cost of current and future -
projects for NIH-funded researchers by reducing per diem fees, and wilt make available valuable research space
currently used to house amnnlsﬂ;atarenotparucxpahngmmchpmm The proposed construction will also -
accommodate an increase in the chimpanzee population that is projected to ocour with the relocation of animals

' from other facilities, thereby & increasing the number and diversity of chimpanzees available 1o researchers through
the SNPRC and enhancing the national effort to maintain chimpanzees for ready use by the biomedical research
commiunity. Concept drawings have been preparcd and are bemg reviewed. Plat application has been approved by
the city.
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RESEARCH FACILITIES CONSTRUCTION - HOUSING FACILITIES FOR BABOONS (0250) '
' NPRC UNIT: ADMINISTRATIVE

YNPRCS = 1.000%
INVESTIGATOR DEGREES STAFF  DEPARTMENT 7 NON-HOSTmsmm()N. STATE,
L . CODE ~ COUNTRY a _
VANDEBERG; JOHN I PHD C  DIRECTOR'S OFFICE . SNPRC, TX USA

AXIST CODES: 14,11 - .. AXISH CODES:58 '
. ABSTRACT ' ‘

This is a proposed fenovation of [T 1 gsfof outdoor housing facilities for baboons maintained by the Southwest
National Primate Research Center (SNPRC) at the Southwest Fovndation for Biomedical Research, These & cage
facilities, B-,C- and D- cages, range in age from 36 to 21 years. The general condition of each of these buildings has
deteriorated to-the point that normal maintenance and repair procedures can no longer mamtain these facilities in a
condition adequate to ensure the health and safety of their inhabitants In addition to.the proposed renovation. of
cage facilities, this proposal is requesting funds to constrict a new locker room facility for the animal caretakers
who maintain baboons in these facilities The current locker room was constructed in a formes feed storage facility
at a time when the animal- carctaker staff was a;:proxunaterSO% of its current $ize: The proposed new locker ’
Ooom facxhty wiil provide shower facilities and clothes changing space to accommodate the cumrent animal care staff
0f29 as well as piovide for a modest expansion of the staff due to an increase in the size of the baboon colony and

- the developmcnt of the SNPRC. Furthermore, the proposed new: locker room facility will pmv:de separate loeker
- room space for female staff which does not currently exist and is needed to accommodate an increase in the female

proportion of this staff in recent years, Repairs on some heater lines has been completed and estimates on fees for

the remaining work are expected soon.
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~ CONSTRUCTION OF SPF RHESUS MACAQUE FACILITY (0276) R
NPRCUNIT:  ADMINISTRATIVE o o

%NPRC % 1000%  AIDS RELATED RESEARCH
INVESTIGATOR . DEGREES STAFF - DEPARTMENT NON-HOST INSTITUTION: STATE, .
: . CODE S COUNTRY . B
VANDEBERG, JOHN D, PHD - C  DIRECTOR'S OFFICE SNPRC, TX USA -
 AXISECODES: 14, 11 | ~ AXIS K CODES:31
'ABSTRACT '

The proposed construction will provide a complex of six buildings to be used for SPF Indian-origin rhesus monkeys
and using then in AIDS-related research. The breeding facilities will consist of four buildings cach with 14 -
 indoor-outdoor cages. Total square footage of these buildings i€ "3 The breeding cages are separated ito four
buildings to reduce disease transmission. A climate-controlled building (€ 3 sq. ft.) will be constructed in close
association with the breeding cage buildings to be-used for treating il animais. It will have a treatment room, an
isolation room and support rooms. The remaining building in the complex will be a personnel support facility. It
will inchnde two locker rooms, an office and a break room'(624 sq. f£): The SPF breeding colony to be housed in -
this complex is funded by a Nationat Institutes of Health (NTH) Cooperative Agreement (U42-RR16024). Under
this cooperative agreement, the SNPRC will produce SPF rhesus monkeys for use primarily by NIH-grantees
conducting AIDS-related research. The SWRPRC breeding colony, currently consisting of about 290 animals, is
housed in a 40-year-old complex approximately 20 miles from the SNPRC and on a military base that is scheduled
to be turned over to the City of San Antonio in 2002. In addition to the.operational difficulties of maintaining such a
facility from a distance, the present facility can not accommodate the approximate doubling in colony size that is '
expected within the next four years The SNPRC combines experienced professional staff, proven methods, and
excellent facilities for the virological and immmnological evaluation of SPF rhesus macaques used in simian
jmeamodeficiency virus (SIVYAIDS research. These resources, combined with the recently acquired SPF rhesus
colony and staff skilled in state-of‘the-art genetic and demographic management, position the SWRPRC to play a
pivotal role in meeting the national need for SPF rhesus m AIDS-related research, The proposed construction will
provide the animal housing facilities necessary for the SNPRC to fully realize its potential to meet this
national research need.
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~ IMPROVEMENT OF ANIMAL FACILITY (0277)
NPRCUNIT:  ADMINISTRATIVE
%NPRC & 0.100%  AIDS RELATED RESEARCH _
" INVESTIGATOR | DEGREES STAFF DEPAR'I'MENT S ' NONHOST lNS'm'ImON STATE,
U S ‘ CODE COUNTRY
VANDEBERG, JOHND PHD C DIRECTOR'S OFFICE SNPRC, TX USA
AXIS I CODES: 1A, 11 . * -AXIS Yl CODES:31
ABSTRACT '

The objective of this application is to provide emergency eleclncal power capabxlnty for buxldmgs used to house
NHPs and to perform experimental and clinical procedures with these animals. The primate kousing areas include
both conventtonal and Animal Biosafety Level 2 (ABSL2) conditions. The. procedures areas inchude treatment
To0ms, surgical Suites, x-ray rooms, uitrasound room, densitometry- roons, neonatal intensive care unit, necropsy, )
pathology laboratoriés and tissue samples storage, The primary use of these areas is for research purposes
(approximately. 80 percent) with the remaining use being the clinical care of prnmm Four emergency power
generators, each driven by a diesel engine, will be installed and e]ecmcally connected fo four power circuits, These
circuits pmv:dc electricity to approximately {7 0 -sq. . spread over nine bmldmgx. Obtaining emergency power
capability will réspond to and AAALAC, Int. finding; but, more importantly, will protect agaitist a potential ,
catastrophic loss of animals and research results consequent to power outages. Addmonally, the emergency power
capability will prevent a potential compromise in biocontainment conditions due to loss of power for hcanng,
ventilation, and a:r—condmomng {HVAC) units. There will be no archatectural or engineering renovation of the nine
buildings. No movable equipment is requested.
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IMPROVEMENT OF PRIMATE CLINICAL CARE FACILITY (0278)
NPRCUNIT:  ADMINISTRATIVE -

%NPRCS = 0.100% AIDS RELATED RESEARCH

INVESTIGATOR ~ DEGREESSTAFF DEPARTMENT  NON-HOST INSTITUTION: STATE,
_ ' - O CoOpE . : "COUNTRY

VANDEBERG,JOHND  PHD-  C  DIRECTOR'S OFFICE SNPRC, TX USA

AXISICODES: 1A,11 © 7 AXIS T CODES:31

ABSTRACT

Research on chronic diseases has been and vall contmue to be an important and weikﬁmded componcnt of the
National Institutes of Heaith (Nﬂi)-mpporteﬁ research program at the SNPRC. The ongoing success of chronic -
disease research is dependent upon the continued pzows:on of high-quality clinical care; however, growthin
investigator research support and animal utilization has taxed ability to provide necessary clinical care and support
for NHPs. This application requests finding to improve existing animal care facilities to- fulfill the following -
long-term objectives: 1) to modernize and expand the, Institution's capacity for providing clinical care for treating
NHPs, especially baboons, that are active participants in or are being hield forﬁmxremearchprotocols 2) to equip
the renovated treatinent rooms with additional examination tables, gumneys, caﬂs, and procedure ights which are
needed to provide high-quality animal care; 3) to upgrade the Institution's radlographw capabilities by aoqmsmon of
digital x-1ay equipment; and 4) to bring the facilities into compliance with current National Research Council (NRC)
ventilation recoromendations for animal care areas The proposed alteration and renovation will remediate current
inefficiencies of space utilization and traffic movemént and will utilize the space gained to create a larger treatment
area Clinical procedure capabilitics will be expanded and modernized with needed equipment, and a-critical care area
wilt be established adjacent to the clinic area. An office space currently adjacent to the clinic will be relocated away
from animal care areas. Finally, the heating, ventilation, and air-conditioning (HVAC) system will be replaced with a
system that supplies 100 percent fresh air. The net result of the proposed renovations.is to modemize aged

facilities and to increase institutional capacnty for provision of high-quality animal care. - .
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IMMUNOGENECITY OF NP-ISS COMBINED WITH INFLUENZA VIRUS VACCINE (9319)
NPRCUNIT:  COMPARATIVE MEDICINE | ‘

%NPRC § 0.100%

INVESTIGATOR ~ *  DEGREES STAFF DEPARTMENT " NON-HOST msmunor: STATE,
' S CODE : COUNTRY

BRASKY, KATHLEEN M MS,VMD A _

AXISICODES: 1 o AXIS I CODES:66

ABSTRACT

The ann of this study is to test anovel mﬂ'uenza viras vaccine oonsnstmg of recombinant Nuclear Protein{NP)
oonjugated to 1018 ISS (mmoshmulato:y phosphomﬂuoate oligonucleotide). The NP-ISS fonmulation will be

injected in cornbination with a standard commercially available influenza virus vaccine consisting of hemagglutinin
antigen (HA). The ability. of the NP-1SS conjugate formulation to generate a-strong antigen-specific (NP and HA)
humoral and ceflular immune response, and to enhance the response to a commercial influenza vaccine will be
assessed. The outcome of these experiments.are to show that in baboons NP-155 formmiation combined with
standard commercial influenza vaccine induces higher inmune responses (antibody and cytokines) over the- standard
influenza vaccine alone These experiments wil help decide if the new NP-155 conjugate vaccine can significantly . -
increase the immune responses of baboons to inlfienza vaccme, winch wxll assnst in the development of novel
mﬂuen.za vaccine for humans.
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" DIETARY DOCOSAHE_XAENOIC ACID/ARACH]])ONIC ACID INFLUENCE ON MOTOR
FUNCTION (0314) .

“NPRC UNIT: COMPARATIVE MEDICINE

wNPRCS: |  0.100% | | _ | .
INVESTIGATOR | - DEGREES STAFF DEPARTMENT NON-HOST INSTITUTION: smm
- o : " CODE . COUNTRY -
' BRENNA, JAMES THOMAS ~ PHD A CORNELL UNIVERSITY, NY USA.
AXIS 1CODES: { C . AXISM CODES:T1 R
© ABSTRACT ' ' o

 In2002, the USA:and Canada mtmduced docosahexaeno:c acid (DHA) and arachidonic acid (ARA) into. infant
formulas The justification was a result of human and animal studies, inchiding stadies in baboons, showing
improved brain and retina development when DHAZARA are. prov:ded in the diet. However, there is very little
clear evidence to guide the amonnt of DHA/ARA that should be added to formulas. More recently, maps of the
central nervous system (CNS) of the developing baboon show that DHA and ARA are at high concentration in the
basal gaglia, limbic systent, and othier deep brain structures, and are pattxcnlar]y concentrated in regions-associated
with motor function. We will investigate the role of DHA/ARA- supplementation on biocherical parameters and:
development of motor function in three dietary groups. of term baboons maintained from birth to 12 weeks. The
groups will be () wnsupplemented, (1X) supplemented with the concentration of DHA/ARA in coramercial.
formula (about 0.32%DHA/.64%ARA), (3X) supplemented with 3-times the concentration-of DHA (0.96%) and
a constant amount of ARA (0.64%).. These diets are normal balanced diets that should promote normal
development; formulas U and LX dre commercial human infant formulas, and 3X has a higher amount of DHA that

~ is hypothesized to promote improved development The behavioral outcomes, to be measored every two weeks
after birth, are neuromotor assessments via subjective testing, and startle reflexes. This work is of immediate
importance to human health 23 it will hielp guide the fom:mlatlon of human formulas. Similar formulag are being fod
by other researchers (in. Dallas) to human infants, and the results found in baboons will ‘provide important
mechanistic information to gnide interpretation of those studies. Further, we expect these studies to help explain.
recent results showing that human babies of pregnant and lactating mothers consummg DHA are born more mature
and have higher ¥Qs than babies of mothers not consuming DHA.
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GENE THERAPY IN BABOONS (0313) ‘ '
'NPRCUNIT:  COMPARATIVE MEDICINE

YNPRCS: . . 0.100% '

INVESTIGATOR. . DEGREES STAFF DEPARTMENT . NON-HOST INSTITUTION : STATE,
S o CODE COUNTRY o )

CAREY,KDEE DVM,PHD C COMPARATIVE SFBR, TX USA

AXIS ¥ CODES: 1 ' S AXIS I CODES:58

ABSTRACT

Systemic delivery of HDAd by injection into a peripheral vein has been widely employed for liver-directed gene
transfer for the purpose of a gene therapy due to the method's simplicity and poninvasiveness. However, in order. .

10 achieve efficient hepatocyte transduction, high doses of vector are required which unfortunately result in severe
acute toxicity. Attempts to circumvent this obstacle have been made by direct vector injection into the portal vein

of the liver. However, the results, in terms of toxicity and hepatocyte transduction efficiency, wer no different than
following peripheral vein injection. The objective of this project is to determine the feasilbity of delivering
helper-depender adenoviral vectors exclusively to the liver for hepatocyte gene transfer by first isolating the liver
 circulation prior to delivéry of the vector via the portal vein We hypothesize that this strategy will result in high _
efficiency hepatocyte transduction using significantly lower vector doses and thus reduce, if not eliminate, acate " -
toxicity. Furthermore, the ability to control the liver circulation may permit efficient transduction in the presence

of preexisting neutralizing anti-Ad antibodics, important for later vector readministration, as well as prevent

systemic dissemination of the vector which would further improve safety. )

We have successfully isolated the liver of 7 animals and administered the;vectorbj_ portal vein delivery. While the
first 6 animals were sacrificed shortly after receiving the vector, we are currently following the progress of one |
animal to deteriine the long-term effects of the procedure. We plan to optimize the isolation process by
implementing the use of balloon catheters in an effort to improve hepatocyct transduction efficiency:
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DELIVERY OF HD-AD VECTORS TO PRIMATE LUNG (0315)

NPRC UNIT: COMPARATIVE MEDICINE
YNPRCS - 0.100%

"INYESTIGATOR - DEGREES STAFF DEPAR'IMENT " NON-HOST INSTITUTION' STATE,

. - - CODE =~ - COUNTRY "
CAREY, K. DEE DVMPHD C-  COMPARATIVE SFBR, TX USA -
S S .- MEDICINE ' R

AXISICODES: 1 - "1 AXIST CODES:S5

ABSTRACT . : -
In this stody, baboons will be treated with- a new form ofgcnc dchvezysystcmm an attempttoproduce new gcne
products in-the cells of the airways.. Thé gene dchvay vehicle is a modified virus vector expressing common .

. protein marker genes (bcla—galactos:dase (Bga) or the baboon alplia fetoprotein (AFB) gene). Adenovirus vectors
are modified versions of a common virus usually responsible for upper respiratory infections in bumans, The rew.
vector to be used in these trials has been delivered to the livers and hungs of mice, andtothehvcrsofsomcpnmatm,
with-very promising results. Expréssion of the newly introduced genes has lasted for much longer periods of time '
in studies with'the previous vectors, and the mﬂammatory response has been greatly reduced. .

We will begm to stady the use of these new vectors i the lungs, which are very complex and nmnunologxca]ly

- active organs, Animals wilt first be treated with a chemical sgent talled EGTA (n-tetra acetic acid), whlch relaxcs i
the cells of the airway surface to help them take up the virus, and then with a viral vector, which will be delivered. .
dircetly o the airways using a. flexible ﬁberopuc bronchoscopec After recovery, the animals will undergo sérial
chest radiographs and several blood tests, but there will be no further invasive procedures until sacrifice; The
animals will be necropsied so that the location and degree of transgene expression in the hmgs can be evaluated. We'
will also examine the animals carefully for evidence of tnflammation in the lungs and regional tymph nodes, and for
expression of the transgene in Jocations other than- the hang. e
The use of the Bgal vector will allow us to examine the distribution of msgcne expression with the § gmat%‘t
accuracy. AFB expressing vector-will be a better indicator of vector-associated inflammation or duration of
expression, and will allow us to track the true extent of vector-associated inflamiation. These SXPETIments w:ll
help detenmine the appropriate doses, timing and delivery methods for further preclinical and human trials of
pulmonary. gene delivery using these agents.
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ABSTRAC'I‘

A vaccine is being dcvcloped o prevent meningitis and sepsis (blood mfechon) caused by the bactenum Nelssena

meningitidis group B (MenB), Infants and children aged 6 months to 2 years are at greatest risk of this highly lethal
disease and currently thére is no vaccine approved in the US or Europe. Previous experience with preclinical '
development of vaccines against the bacteriom Haemopln!us influenzae type b showed that infant baboons are a
good predictor of whether a vaccine will be effective x n human infants. Therefore our long term goals is to test
experimental vaccines in the infant baboons model to, select candidates for study in human infints and children.
Humai clinical studies have shown that the presence of a particular type of antibodies in blood, texmed serum
bactericidal antibodies (SBB), correlates with protection from bacterial meningitis. In our studies of baboon infants
we will use SBA as a marker to predict the efficacy of the vaccine. Some individuals have SBA even before they are.
immunized, because Neisseria meningitidis can colonize the respiratory tract of normal bumans and nonhuman:
primates. The probability of colonization increases with age. Before we conduct a vaccine trial we need to
determine the age range during which baboons normally acquire SBA. This will help us to determine the -
appropriateness of the species for these studies and choose the appropriate age range for future studies of the
vaccine. To this end; we have collected peripheral blood from 24 infant baboons aged 9to 18 months. We have
jsolated serum from the blood, and will assay the scrum for the presence of SBA. On the basis of this.data we will
define the prevalence of MenB SBA in normal infant baboons and select an appropriate age range for future vaccine
studies. ‘
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ABSTRACT '

Thcpmposeofthestudywas toadnumsterﬂ;ereducedgmonewmanma] andﬂlmﬁndthcmctabohtm(the
_product produced from the reduced gastrinone by thie animal) following the dose. The reduced gcstnnone may bean
" anabolic steroid that can be used by Wcaght lifters and other athletes to improve performance. The metabolites will-
be used to help develop means to detect improper use of the substance in sport. To this end, an adult ma!e baboon
was dosed with the reduced gestrinone and urine was collected for period of one week followmg dmg
adminisiration. The urine was then anaiyzed for any detectable metabohtm.
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ABSTRACT

Preeclampma is a disorder that occurs only during pregnancy and affects both the mother and the- nnborn baby. It
affects at least 5 percent of all preguancxes and is a rapidly progressive condition characterized by Ligh blood
pressure, swelling and protein in the urine Typically, preeclampsia occurs. in the late 2nd or 3rd trimesters.
Precclampsia and other hypertensive disorders of pregnancy arc a leading global cause of maternal.and infant illness -
and death By conservative estimates, these disorders are responsible for 76,000 deaths each year. This project

will assess the safety of an antibody to digoxin in pregnant baboons by administering it four times daily'qvm’ a

period of 8 weeks during the third trimester of pregnancy. 10 pregnant baboons have successfully completed the:

two months of antibody desing, and have been monitored foi physical, clinical, and behavioral changes during
pregnancy. Following delivery, the infants and mothers are also being monitored for an 2dditional six months

postpartumz.
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ABSTRACT

HealosMP52 is a umique and new device and the purpose of this study is to demonstrate immunogenic safety to the
device prior to-clinical human use. HealosMpS2 is a sponge-like bone graft substitute composed of mineralized -
bovine type 1 collagen and a bone forming protein MP52. hplants of HealosMP52 stimulate the formulation of*
new bone and could potentially replace autogenous bone for- grafling procedures, eliminating the pain risk of -
complications and expense associated with surgical procedures nsed to harvest autograft bone. We would fike to -
determine the possible immunological eﬁ_’écts associated with the inoplantation of HealosMP52 in thice previously
treated animals by re-¢xposing them a second time. Three naive animals will be added 2s a control group, The -
three-naive animals will undergo the exact same experimental procedures as the three previously exposed animals.

_ The immune response to HealosMP52 requires in‘vivo assessment due to the inherent complexities of the mmmnime

" system In addition, this study will be ued to support the safety of the HealosMPS2 device foruse in humangand

as such, use of an animal species that is: phylogenetically close to the human js warranted, - i .
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ABSTRACT ' : o .

" Many of the human disorders studied in baboon models are based, at least in part, on a genctic-etiofogy.
Transgenesis hias been an extremely valuable too} for whole animal, in vivo smdies of gene function in the mouse,
* but it is often not possible to accurately mimic the relevant complex primate physiology in this or other
non-primate species. Thus, the-availability of transgenic technology for experimental research with baboons would
create a powerful new genetic, developmental and physiological model system for biomedicat rescarch. The
long-term goal of this project is to develop technology for producing transgenic baboons. The immediate goals are
o demonstrate the feasibility and to optimize the efficiency of producing transgenic baboon embryos, and to
improve the probability of yiclding transgenic offspring We have stirmlated over-50 female baboons and have
optimized recovery of mature {(MII) oocytes that were then subjected to-either in vive fertilization (IVF) or
intracytoplasmic sperm injection (ICSI). We have tested methods for culture of cmbryos up to the 12-cell stage,
and for mtroducing and detecting a transgene encoding green fluorescent protein (GFP). We have detected the
presence and expression of the GFP transgene in two baboon embryos. We plan to. firther optimize the endocrine
stimulation protocol to yield oocytes that will undergo fertilization and subsequent development at maximum rates.
We also plan to optimize methods of ICSI, embryo culture, embryo transfer, and introduction of transgene
constructs. .
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ABSTRACT

The overall goal of this study is to take a novel approach, using a nonhuman pnmate model, to identify genes that
may underlie the development of two conunon psychiatric illnesses, anxtety and depression. These disorders are
common psychiatric illnesses of both childhood and adulthood, that are highly comorbid and strongly aggregate
within families, with the same genes affecting lability to both kinds of disorders. The commonness and complex
nature of these d:sordcrs however, argue it will be difficult to determine their genetic undezpmmng& ‘We plan to
study the genetic underpinnings of behaviors in rhesus monkeys that parailel several interrelated behavioral and
temperamental traits linked to anxjety disorders and depression in humans, including fearfalness, behavioral
inhibition, propensity towards distress, and reactivity. In addition, we will evahuate the genetic basis of
physiological attributes associated with anxiety and depression, specifically blunted growth hormone GH)
responsiveness to pharmacological stimulation, activity of the HPA axis, and CSF neurotransmitter levels. This
proposal is particularly timely in that increased evidence supporting these behavioral and phys:o]oglcal Iaeasures as -
‘markers of an wnderlying predisposition to develop anxiety and depression in hwnans has recently been published,
and we have recently found that in young infant rhesus monkeys there js a strong correlation between Jow GH
responsiveness and behavioral inhibition, and that these measures how a high degree of heritability. The specific
airns of the study include (1) phenotyping a large kindred of thesus monkeys using four standardized human tests-

* of anxious, fearful and inhibited behaviors, and a clinical protocol for testing GH and CRH responsiveness to
stimulation, and measuring CSF mopoamine metabolite levels, (2) a genome-wide scan using 300 QTLs, (3)
identification of candidate linkage regions, and (4) screening candidate genes This project has been developed as a
collaborative effort between investigators at three institutions, in order to bring together a team with expertise in
assessment of nonhuman primate behavior and physiological measurements, QTL analysis in nonhuman primates,
and large scale genomics research. Dr. Rogers of the SNPRC is performing all genotyping and molecular analysis
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ABSTRACT i _ . -
Despite the fact that all individvals with sickle cell anemia (SS) have the identical genetic defect (homozygous beta

. 67 glu to val), there is a wide variation in clinical severity. While clinicians have Jong been aware of this variability,
it was the epidcmiologié data amassed by the NHLBI's Cooperative Study of Sickle Cell Disease (CSSCD) that
allowed objective measurement of this variability and identification of key tisk factors for severity. In this study
we focus on one of the key risk factors for severity identified by the CSSCD—baseline white blood cell count
(baseline WBC). This initially unanticipated risk factor is becoming more obviously relevant as new investigations

" . into the pathophysielogy of the disease increasingly emphasize the importance of whiite cells and inflammmation At
the same tie, baseline WBC and other markers of inflammation are emerging as risk factors for mortality in the '
general population, making the exploration of genetic determinants of baseline WBC of interest not only to the S8
population, but also to the population at large. Our strategy for locating the genes that are responsible for the
variability in baseline WBC involves three unique populations: inbred strains of mice (Jackson labs, Bar Harbor),
baboon pedigrees (Southwest Foundation for Biomedical Rescarch, San Antonio), and nuclear and extended families

. of ~300 probands with 55 (Boston, Creteil). The animals will be useful in determining quantitative trait loci (QTLy)
and ultimately individual genes that influence baseline WBC.
The present study in baboons is a continuation of earlier NIH supported rescarch (R0} HLOS4141) to detect,
characterize, and localize the effects of genes on nonmal quantitative variation in platelet biology phenotypes related
to the bioavailability and activity of PDGF in pedigreed baboons. In addition to WBC number, phenotypes for
which data have been collected include: other standard indicators of hematologic status (eg, erythrocyte counts,
platelet pumber and mean platelet volume); concentrations of PDGF, platelet activating factor, thromboxane 5,
insulin-like growth factor-1, total serum cholesterol and high-density lipoprotein cholesterol). Statistical genetic
analyses are making use of the baboon genome map to perform whole genome linkage screens in search of genes that
influence normal variation in these traits.
To date, significant genetic contributions to normal variation in all measured traits have been detected and
quantified. Variance component linkage screens have detected suggestive evidence of quaptitative trait loci (QTLs)
for PDGF, throrboxane B2, and high-density lipoprotein cholesterol Recent multivariate analyses have detected
several pleiotropic networks — i.e, sets of traits influenced to a significant extent by the same gene or suitc of genes.
A novel pleiotropic relationship between mean platelet volupe and WBX number has recently been detected. A
preliminary bivariate genome screen has tentatively localized sninor QTLs influencing these two traits to several
regions of the baboon genome corresponding to human chromosomes 15q, 19q, and 17q. Additionally,
genotype by-age effects have been detected for PDGF.
Bivariate linkage screens for all traits exhibiting significant pleiotropy are continuing to localize QTLs influencing
pleiotropic networks, Also, linkage screens incorporating genotype-by-age effects are being conducted.
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A Nonhuman primates are a cntlcal component of biomedical rcsearch, as amma] models for many human dlsease& ‘
Increased genetic information about nonhuman primate animal models will expand opponumnw for dlscasem!ated
mearch As the genetic characterization of pritnates progresses, fiture research pmjects using these species will be .
able. to more fully investigate relanonshlps between genctics and disease. The first objective is to add new genetic
polymorphisms to the existing baboon genetlc linkage map. The second objective is to 1dm1t1fy additional genetic

' polymorphisms in rhesus monkeys and adit them to the thesus linkage map. We have identified new genetic
‘markers to fill several existing gaps in the baboon linkage map. This project w:],l improve the vahie of baboons and
rhesus for a wide variety of disease studies rclated to heart disease, obesny, psychlatnc dlsorders, osteopo«msxs and :
mfectxous disease, mcludfng AIDS, '
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ABSTRACT '

Rhwusmacaquwarethemostcommonlyusednonhumanpmnamembmmedaca]reseamh 'Ihsspecxwlsnsedasa a

model organism for a wide range of human diseases, and itis widely aclmow!edged that genomic. information,

meluding gene maps, for thesus monkeys would constitute an nnpoxtant resource.for a large number of biomedical

studies. This project will create a resource {a genetic linkage map) that will make rhesus monkeys more valuable for
a wide variety of research projécts, especially the analysis of the genetic basis of common human diseases. The

objechve is to produce a 10 centiMorgan genetlc linkage map of the rhesus genome. The markers (polymorphisms) e

to be used to map the thesus chromosomes-will be microsatellite loci already mapped in the humane genome, Using
human foci tomaprhwnschromosomeswxllpmduce arhesamgenehcmapthatcambereadﬂyoompmedwﬂhﬂm
human genome map. We hiave identified several multi-generation families of rhesus monkeys that are suitable for
Hnkage analysis. More than 800 blood samples have been received from rhesus mamtamed by the Oregon NPRC.
To this set of 800 animals, we will add additional thesus from ONPRC, and new families from the Southwest
NPRC and other research centers. More than 200 microsatellite polymorphisms have been identified in rhesus, and
we are screening additional loci to begin larger-scale genotyping: We will screen the 360 microsatellite '
polymorphisms previousty identified in baboons to determine which of these loci are also polymorphic in rhesus.
These loci will be used for the genetic mapping. Over the next three years, we will develop maps of each of the 21
rhesus chromosomes. .
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. ABSTRACT | ,
The available data sirongly suggest that the causes of psychiatric illnesses are.complex, and that the risk of suﬂ’m‘ng
from depression, schizophrenia, anxicty disorder and other psychiatric diseases is influenced by genetic inheritance,

‘nongenetic biological factors and external environmental factors such as social stress. In addition, it is clear thiat

" monoamine nevrotransmitters (serotonin, dopamine'a_nd norepinephrine) are related to-the onset and treatment of
depression, anxiety disorders and other psychopathologies. Despite the evidence for genetic influences on '
psychiatric disorders, on levels of monoamine neurotransmitters, and on ligrma] variation in temperament related to
disease, the specific genes that affect these traits are not well known. Whole genore scanning using linkage analysis
in mmlti-generation pedigrees is a powerful method for locating: ﬁmc;ﬁ(inal genes-that influence complex traits such as
these. Unfortunately, for several reasons, this approach cannot be used with human families to Jocate genes that
“influence cerebrospinal fluid (CSF) levels of monoamines, or to investigate normal variation in behavior. In this
project, we propose to conduct a whole.genome linkage scan in a nonhurman primate model (baboons, Papio
hamadryas). We will search for genes that influence CSF levels of monoamine metabolites (S-HIAA, HVA and -
MHPG) and also investigate individval variation in temperament by subjecting each baboon to 2 behavioral
challenge involving response to novel objects: All 650 study animals have already been genotyped for a linkage map
consisting of 350 human microsatellite loci, with 7 cM resolution. We will also use gene expression array methods
to assess the molecular effects of identificd QTL Joci in prefrontal cortex. Preliminary resuits from about 300
baboons indicate that all three monoamine metabolites and several behavioral responscs to challenge are strongly
heritable. Most significantly, the avajiabfc‘genotypas permit a preliminary genome scan, and four LOD scores
greater than 1.9 have been obtained. Our preliminary data dernonstrate the value of the baboon model and indicate
that a larger sample from the same pedigrees would likely provide important new information about genes that
influence both monoamine neurotransroitter levels and behavioral reactivity (i.¢;, temperament), Identification of
these genes will be very significant for fature studies of genetic risk factors for psychiatric illness in humans.
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ABSTRACT

The identification of specific genes that predispose to atherosclerosis will enable new strategies for preventing
cardiovascular discase, which is the leading cause of death in the USA. The overall goal is to conduct a genome
search to identify individual geries that contribute to variation in lipoprotein-and adiposity-related phenotypes. We
are determining the chromosomal locations of genes that modulate the cholesterolemic responses to dietary
cholesterol andlor to dietary saturated fatty acids and of genes that modulate adiposity-related phenotypes.

Because most baboon and human genes are arranged in the same linear order, the localization of a gene in baboons
may jmplicate one or more defincd homan genes as candidates. We have completed a basic baboon genetic linkage
map consisting of 331 microsatellite markers distributed along the chromosomes at an average of internal of 7.2
centimorgans. Analysis of the results of plasma lipoproteins and other phenotypic characters in pedigreed families
of baboons, together with genotype data, has provided evidence for the locations of nine major genes that may be
pertinent to risk of atherosclerosis. Two of these genes, exert strong influences over levels of plasma HDLI (a
subfraction of high density lipoproteins, which are protective against atherosclerosis) and three of them exert strong
influences over levels of plasma LDL cholesterol (directly correlated with risk of atherosclerosis). The other genes
affect, respectively, sodium-lithivm countertransport in red blood cells {associated with blood pressure levels),
fat-free mass (which is related to obesity, a risk factor of atherosclerosis), and levels of Lipoprotein (3) (a positive
nisk factor) and angiotenson converting enzyme (associated with blood pressure). Inbred progeny are being
produced and subjected to dietary challenge to oeasure genetic interactions with dietary fat and cholesterol in
determining plasma Jipoprotein characteristics. Measures of adiposity also are made on the progeny and their
parents. The animals are being genotyped for microsatellite markers, and anatyses will be conducted to localize
pertinent genes  Efforts to identify these genes and their mechanisms of function will then be initiated.

Printed onr  5/13/2004 11:03:44AM

30



5PSIRR013986-06 - . REPORT PERIOD: 05/01/2003-04/29/2004, ‘Final
; ESTABLISHMENT OF A SPF RHESUS MACAQUE COLONY (0106) ) '
NPRC UNIT:' LABORATORYANIMALMED S
%NPRC $: 3.000%  AIDS RELATED RESEARCH
INVESTIGATOR ~  DEGREES STAFF. DEPARTMENT .  NONHOST INSTITUTION: STATE,

s S Copg . =~ . . COUNTRY" :
FROST, PATRICE A Il DVM - A R
C NCwrn&. 3 pwM " _
AXISYCODES: 1 'AX]_SII'CODES:3I,‘92(BR}_3EDING)
ABSTRACT ‘ ' B o

The oﬁ%pnng of th;s colony will be SPF Ind.lan—ongm thesus monkeys, wluch will be available for AIDS-mlated

research. The goal is'to establish and maintain a colomy of SPF Indmn—ongm hesus macague monkeys to. produce .

anitals for AIDS-related résearch. The monkeys will be characterized both serologically (for herpes B virus, SIV,
-8RV and STLV-1) and genetically (for 15 microsatellite markers). The. Mamu-A *01 status of each animal will be’
determined. The management and breedmg strategies will be based on the serologic and genetic’ proﬁles as well ag
social and breeding histories. Demographxc management | strategleswﬂlbe used to maximize production :mdharvmt
schedules. The SRPRC. assumed managenknt of the ULS. Air Force SPF thesus colony effective une 1, 2001,
Since that time we have. tésted all animals for serological status to the viruses of interest, archived DNA from
essentially all animals and performed analyses for genetic markers. Work is underway to computcnze all records of
" the colony by individual animal (history, clinical, breeding, pedigree; etc.). The first animals were assigned to an
NIH-funded researcher, jocated at SRPRC. During the coming year the U.S. Air Force should give ownership-of
250 animals to the SRPRC. Serological and genetic testing will continue, By establishing good breeding -
management the production is expected to increase. A sustained harvest of 70 ammals pex year is projected witlin

the grant period.
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ABSTRACT o '

There are two options for obtammg osteopenic amimals: acquire very aged animals which hiave undergone a natuzally
occm'nngmcnopauscandassocxatedboncloss,orovmectommcadultanmlsandwaxtforbonelosswoccur Ina

- previous study we evahnated the bone density in the proxima} fermur, Fambar spine, distal radius, and proximal tibia
in two healthy adults, two ovaricctomized aduits, and two aged female baboons. Resuits from that study indicated
that both the ovariectomized and aged animals were osteopenic relative to the healthy adult animals. However, . _
bone density in the aged animals was more variable than in the ovariectomized animals.. Therefore, we decided that
it would be preferable for futurc studieg-related to osteoporosis to ovariectomize animals, and wait for osteopenia -
to develop. Previous studies in baboons indicate that bone loss is detectable 6 months after ovariectomy, and
osteopenia i3 established 12t0 18 ‘months afler ovériectomy: The primary objective of this studyis to establish a’
group of osteopenic, female nonhuman primates for use in future studies examining the use of a bone growth
stimulator for treatment of osteoporosis. Additional objectives of the study are to examine the relationships
between ovariectomy-induced bone loss and biochemical markers of bone turnover, and to evaluate the nurnber of ,
marrow-derived osteoprogenitor cells and their responsiveness to bone growth stimulation before and aﬂer o
ovariectomy. The colony will be used to study bone loss related to osteoporosis.
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ABSTRACT '

Changes in body welght and shape may mﬂuence the biomechanics of change in four ]eg walking behavior during the

first six months of baboon life Infants cbange from a "lateral sequence" (arm touches down after ipsilateral leg) gait

to a"diagonal sequence” (arm touches down afier contralateral Jeg) gait, in terms of body gait and: motion. Thisisan-

important transition because the diagonal sequenccgmtmaduhmmaxcsmumqueamngmammls,andthmisno NI

consensus on why it evolved. This project will addresy that question. Biomechanics of walking will be assessed in.

infant baboons between 4 and 26 weeks old age. Reflective markers will be placed on limbs and motion will be

recorded with a 3D motion analysis system i conjunction with a video camera. Smoall welghts will be placed on

body segments to test for changes in gait with. changes in body we:ght d:sm'bunon. We supported initial work at

the Foundation to demonstrate feasibility and gather pilot date. Funding was obtained fromn the]™ a1 }P/) //éiZL@/
and a laboratory was established in Austin to continue the work. We lease infantjuvenile baboons 1o.the research ‘ Z{ M /)
program. This project is underway. The conchusion of this study will shed light on the evolution of walking /’}’3
motion in primates and will hélp.identify the changes in body structure that might have led to the evolution of

diagonal sequence gait in pnmates.
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ABSTRACT

Gasnoesophageal reﬂux disease (GERD) affects about 5% of the population in Western countries Twcnty-ﬁve to.
fifty percent of GERD patients develop progrmve or recurrent disease which requires lifelong medical mtment
Surgical therapy is the treatment of choice but is under-utilized because of the invasiveness and morbidity of the
procedure. A modified andoscopic; pmceduretocreateavatvetop:wentGERDhasbeendmloped. Itis
nonmvaszvemthatﬂ:eprooedure:speﬂbrmdthmughtheesophagusandmthestomachmthamodxﬁed
gastroscope and eliminates the need for major surgery. The intent is to perform the procedure in kumans with Tocal
anesthetic and sedation and to avoid the risk of major anesthesia The adult male baboon is an excellent model to
develop this procedure because the anatonyy and physiology are similar to those of the human, and the esophagus
of large rale baboons will accommmodate instruments developed for use in humans.. The objective is to evaluate
~ creation of valvuloplasty with'a modified gastroscope. 'Ihe project is c:xpected to provide: data that justify tahng

* the procedure to phase I clinical trials
The results are proprietary.
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ABSTRACT ' ' '

Pathologic vm-tebral oompressmn fractures secondary to osteoporosm are a growing probiem Itis wtunatcd that
more that 700,000 fzctures will occur this year, leading to over 250 000 physician visits. Many of these will |
collapse into kyphosis (hunchback) and Jead to prolonged pain and disability. There has been little satigfactory
treatment to date and this has done little to limit the pain or deformity experienced by afflicted patients. Narcotic
anaigeszcs carry some associated risks and oomphcatwns Bracing provides minimal benefit and surgery is franght
with complications. Recently, there have been some- reports of success with placcment of partially cured viscous
cement into the fractured vertebral body, which provides immediate stability and pain relicf. The procedure has
been termed "vertebroplasty™. A related treatient, "Kyphoplasty” involves the use of an inflatable bone tamp to
facilitate the reduction ofﬁ*am::ed vertebirae and create a cavity. The resultant cavity-is then filled w1th partially
cured viscous cement in a low-préssure environment under direct controL The Kyphoplasty techmque minimizes

the risk of cement leaks and works towards restoring the vertebral body and the spinal sagital alignment back to its

pro-fracture state. This can be performed on one or two vertebrae at a time, though as roany as 5 levels have been
performed at a single setting By performing this study we can gain 2 better understanding of the bebavior of the

cement and the bone, the interactions between the two, and whether or not the bone has the capacity to heal after -

such injury.
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ABSTRACT '

‘ ‘Oral oontraceptms {OCs) first became available to American women. in the earlyl 960s. The convenience, .
effectiveness, and reversibility of action of birth control pills {popularty known as "the pill")have made them the
most popular form of birth conitrol in the United States. However, cohcems have been raised about the role that
steroid hormones play in a number of cancers, and how hormone-based OCs might contribute to their development
The advantagw of nonsteroidal contraceptives that prevent implantation is that they avoid the risks of
contraceptive steroid hormones and can be taken post-coitus. The compound being tested has prevnously been
administered to monkeys through a small subcutapeous osmotic pump where it was effective as a contraceptive.
Qur objective is to administer the prodnct via the vagima and measure blood levels within the first week of

administration. We expect that using this route uterine levels will be increased and a greater local level achﬁed i

our hypothesis is tme, we would be able to use the lm intrusive vaginal route for this non-stcrmdal contmoeptwe
agent. -
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ABSTRACT o - : - .

An estimated 5 million adults in thie US alone suffer with chronic back or neck pain pnman}y due. to disc

. degeneration. Su:rglcal treatments for disc herniation and chronic pain of disc origin inclade removal of protmdmg

" tissue or complete disc removal and fusion of the bone. An estimated 250,000 spinal fusions are pm'formed in the -
US each year to treat hemiations and chromc disc degeneration. Spinal fusion is a traumatic procedm'e. with lengthy _
Tecovery times and is a treatment of last resort. '
Discs are cushions of cartilage between each bone of the spine that allow for movement An outer xmg of tough
fibrous cartilage surrounds an inner water-filled center forming the discs. Discs arg the largest structures in the body’
without a blood supply. Because of this, damaged or degenerated disc tissue is extremely fimited in.its ability to
repair jtself. An alternative to spine fusion would be of enormous clinical value. Patients who:suffer chronic pain
associated with degenerative disc disease (but'who are not candidates for spmal fusion) would greatly benefit from,
disc replacement therapy. ‘This therapy would be most useful in early and middle stages of disc disease and
especially appropriate for younger (30-50 year old), active patients. Since the co].lapsed or bulging disc .
sxgmﬁmnﬁy contributes to chronic pain, disc bnplants would retem the treated discs to their normal state
To assure the safety and effectiveness of a disc replacement therapy for hnmmans, it is first essential to perform the
experiment using animals. In this study, six baboons will undergo disc surgery to create a disc defect and to implant
Zreplacement material The implanted replacement will be monitored using X-ray imaging and magnetic resonance
imaging. Baboons are necropsied at the end of the study so that spines can be processed for histology.
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'ABSTRACT

Osteoporosis affects over 25 million Americans, and the incidence of age-related hip fractures is approaching
300,000 cases anpually. The goal of this program is to develop an osteoinductive protein/carrier combination that
can be used to increase local bone mass in osteoporotic patients. These studies use ovariectomized nonhuman:
primates that mimic both the hormonal fluctuations and osteopenia that ocour in postmenopausal women. The
osteoinductive protein/carrier is delivered to metaphyseal sites such as the proximal and distal fenvur, proximaf tibia,

" and distal radius, in a synthetic minipellet, Preliminary studies indicate that while this therapy results in up to 50% -
increase int local bone mass by 6 months. Animals will be necropsied to assess effect. In vivo outcome
measurements will include radiographs and analysis of serum for biochemical markers of bone turnover; ex vivo

- outcome assessments will include peripheral QCT imaging, mechanical teésting, and/or histology. These studies will
be pivotal in determining efficacy of this.therapy, and will be used to motivate clinical use for prevention of hip
fracture by locally increasing bone mass in the proximal femur.
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'ABSTRACT L

This project is dcmgned to both improve long-term- captwe propagation of the commeon marmoset and to deﬁne
marmosets.as models of life history effects on reproduction and maternal health Specx.ﬁc Aim ¥ will define the
relation between maternal condition and reproductive investment through energy restrictions during gwtanon or
lactation. Based on our preliminary findings, we expect to generate intrauterine growth retardation with minimal
change in maternat condition — that is, mothers will sacrifice fetal growth to. retain maternal state. We will also be
testing the hypothesis that “poor” mothering in oultiparous females is the result of “poor” infants @ infants that
.are {00 small o have an atypical behavioral repertoire). Energymtnctton in the. post-partvmn period is expected to
rwu.lt in more difute milk and carlier weaning. Specific Aim 2 will define normal calcium: metabolism during lactation
and bone heahh in marmosets. This stedy will indicate whether marmosets might be a usefiil model for the study of
maternal bone health in women, particularly relative to calcium restriction. Specific Aim 3 will deﬁne the relation
between maternal age, fetility, and survival using a large démographic database - ’
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ABSTRACT '

Chemokine receptors constitute an important mechanisim for immune modulation and are used by primate
Jentiviruses to gain entrance into CD4+ T cells. CCRS is one such receptor that plays a prominent role in
determining viral entry. Simian immunodeficiency virnses in thé natural host do not cause disease, but in other
specics such as macaques they cause full blown AIDS. Differences in host genetic control over this speclw-related
difference may result from profound differences in chemokine receptor c:qnms:on and its régulation. The SIVagm
modef is a valuable tool for determining host genetic factors in natural host resistance to AIDS. The overall
objective is to determine if CCRS expression and regulatlon is responsible for this natural resistance to disease. In

vitro infection of African green monkeys and pigtailed macagues with SIVagm will be examined and correlations
made between in vitro susceptibility and CCRS5 expression. CCRS expmsxon on CD4+ T cells in African green
monkeys is much lowey than expression in a susceptible pnmatze species (pigtailed macaques). We have developed
reagents 10 test our hypothesis and are examining directly the relationship between expression of CCRS and in vitro
susceptibility to infection with STVagm. Chemokine receptor expression i natural and unnatural host species will -
be examined as a marker for disease in the animal model system It is hoped that by studying the regulation of
coreceptor expression in vivo models, a clearer understanding of viral and host determinants will be achieved. In
particular, the ‘evolution of coreceptor usage. by SIVagm and its expression may be usefnl in predicting viremta and
disease outcome.
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ABSTRACT

Despite significant progress in identifying important mechanisms undcrlymg HIV-1 pathogenesis, the role of host
-and viral factors contribuating to progression to disease are still poorly understood There is growing evidence

supporting the hypothesis that differences in HIV/SIV coreceptor usage, and the host response to early infection
are critical determinants of HIV-1 transmission and AIDS pathogenesis. The natural host species for SIV displays
an unsual feature; lack of SIV-induced AIDS. A major focus of this proposal is to develop a differential model for

- pathogenesis. STVagm inféction in African | gmcn monkeys (Agms) does not result in clinical disease however,

. -infection of pigtailed macaques(Ptm) results in classical T cell depletion and AIDS. Like HIV-1, most SIVagm and
SIVsm strains utilize CD4 and CCRS for viral entry, thus targeting these cells for inféction and. h]lmg, Our studies

. have shown that there is a high level of viremia both in the plasma and cerebrospinal fluids of naturally infected
monkeys however, the number of infected cells was generally lower than STV infected macaqgues. Moreover, studies
in the natural host have failed to correlate cellular immune responses with viral replication i in the natural host. We
have also shown that the CD4+CCRS+ T cell pool in PBMC of Agm js at least 5 fold lower than in Ptm suggwtmg
fundamental differences in the size of the susceptible T cell pool may lead to profound differences in cell killing and
by extension, cell-mediated killing, Iu this application, we propose to: 1 Determine if hostspecific differences in
receptox/coreceptor expression at anatomically relevant sites of viral réplication are a factor in the differential
pathogenesis of SIVagm. 2. Determine if STVagm strains with broader cell tropism (R5X4) will alter pathogenesis in
Agm and Ptm We will also compare neurotropic SIVagm (R5) strains in terms of cefl tropism, evolution in the
central nervous system and define pathogenic outcomes. 3. Determine if host-specific differences in cellular immune
responses at apatomic sites for viral replication are 2 factor in STVagm pathogenesis. We will examine longitudinally,
cell- mediated immunity in the natural and unnatural host. In summary, this proposal secks to understand the role

" of coreceptor cxpression, viral replication and cellular imymunity in the pathogenesis of SIV.
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ABSTRACT.

CD154 (CDA40 ligand) is a costimulatory molecule exprmed by achvated CD4+ T cells that binds to CD40 prtsent )
on dendritic cells, B cells, and macmpbam ‘The objective of this study was to investigate mechanisms that affect’
cellular and humoral immune responses to lentiviruses during the acute and chronic stages of infection. Specifically,
we studied the role of the costimulatory molecule CD154 during infection of thesus macagues with an attepuated .
virus control (STVCNTL) or with a recombinant one that expressed CD154 (STVCD154). These viruses lacked the .
regulatory gene nef After inoculation with SIVCD154: or SIVCNTL, SIV Gag-specific CTL were: ndentxﬁecl for all
animals Virus isolated from the inoculated macaques was also studied for expression of CD154. Measurement of -
activation markers on the surface of PBMC and LNC from animials from both groups did not show any significant -
difference. Anti-SIV CTL and antibody levels were also similar for both groups. Virus isolated from animals =
inoculated with SIVCD154 expressed CD154 up to ten weeks after infection: These results indicate that signaling
and expression of CD154'is not affected by infection of STV viruses that lack the nef gene. CTL epnopes in othez
SIV proteins (Vpr, Vpx, Vpu, Vif, Tat, and Rev) were also identified for these macagues. There was a tendency o
detect CTL directed against STV regulatory proteins (Tat and Rev) dunng the acute phase of the infection, and
Gag-specific CTL during the chronic stage. Four of these animals were challenged with SIVmac 251, and they
resisted infection. We demonstrated that cellular components | from the innate and adaptive immune system
participated in the antiviral defense.
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ABSTRACT ) -

Interleukin-18 (TL-18, ijltetfeﬁ)n-gama- inducing factor [YGIF]) represents a finctional link between effector cells
of innate (phagocytic and NK. ceIls} and adaptive (T-and B-lymphoéytes) imnmne system. Expression of 1L-18 by
a live-attenuated SIV vaccine may reduce viral virulence and induce a Type-1 immune response that may prevent
infection with pathogenic SIV. The objective of this study is to evaluate the in vivo effects of the infection of -
 thesus macaques with a recombinant SIV-nef that expresses the rhesus IE, 18 gene and its potential use as a :
live-attenuated vaccine (SIVIL18). Rhesus macaques inoculated with SIVIL18 or SIVFIGI (a control virus), resisted )
an intravenous challenge with pathogenic STVmac251. Eleven out of 12 macaques did not show the presence of
" -pathogenic virus after the challenge and the single monkey from which challenge virus was isolated had very fow
viral loads and absence of systemic inflammation. Protected macaques have remained free from infection with
pathogenic SIV for over 2.years.' Animals without detectable viremia (for the attenuated virus) have shown
declining levels of SIV-specific CTL and antibodies. CDST cells will be depleted to evaluate the role of these cells

in the containment of infection With attenuated virus,
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ABSTRACT S ' T

The main goal of this research is to-develop a new technology that will allow the rapid identification of Major '
Histocompatibility Complex class 1(MHC-Iy alleles present i the genome of thesus macagues (Macaca mulatta).
MHCI genes encode proteins central to the adaptive immune response, signaling infection by binding pathogenic
peptides and presenting them on the celt surface to cytotoxic T cells In addition, class T molecules are critical to the’
jnnate immmune response, providing both inhibitory and stimulating signals to NK cells. Rhesus macaques are
relevant preclinical models for human diseaes and transplantation, and experimentally infected rhesus monkeys
serve as an indispensable animal modelto assess the pathogenesis, to validate therapy approaches and to develop .
vaccination strategies against AIDS. As in humans, the disease course in macaques is varjable, and certain MHC-1
molecules appear to be associated with better controf SIV replication Current molecular methods for genotyping
rhesns monkeys use PCR techniques with individual sets of sequence-specific primers for a handfol of Marmw-A
and -B alleles. We will combine the multiplexing capacity of the Luminex 100 platform with the high specificity of -
sequence-specific DNA probes (SSP) that contain minor groove binders (MGB). MGB allow the design of short
probes with increase sensitivity to differentiate single nucleotide polymorphism (SNF), whereas the Luminex
microspheres penmit the simultaneovs use of up to 100 different probes. We have designed primers that amplify
the polymorphic exons 2 and 3 of all the known Mamu-A and -B alicles. We will probe these DNA fragments with-

- Luminex microsphetes coated with allele-specific probes. The rapid identification of these Mamu-A and -B alleles
in Rhesus macaques will have significant consequences in understanding the role of MHC-I genes in transplantation,
vaccine development, and infectious diseases studies that use this iroportant animal model
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ABSTRACT '

Hepatitis C virus (HCV) is a major lmman pathogen, with an i estimated 1-2% of the US population chronically
infected While many people with chronic infections will never have: liver problems, a significant proportion will -
develop cirrhosis or liver cancer. The current model for study of HCV, the chimpanzee, has lmited utility due to
the high cost and short supply of animals. A possible surrogate modci systena is the study. of hepatitis GB virus B
(GBV-B) in tamarins. GBV-B is closely related to HCY and causm a rcpmducible, acute, selflimited hepatitis in

" tamaring The objectives of this program are to establish the GBV-B virstamarin model asa surrogate for HCV
inifections, to develop a tissue culture systein for GBV-B, to evaluate vaccine candidates for induction of _
neutralizing antibodies, and to evaluate HCV/GBV-B chimeric viruses for infectivity in tamarins. The infection -
profile of tamaring with. GBV-B has been established using quantitative (TagMan) RT-PCR for viral RNA and
ELISA for antibodies to the viral NS3 protein ' We bave also used common marmosets in this model system.
Attenpts are in progress to induce chronic infection by immunosuppression with FK506. An infections cDNA
clone of GBV-B RNA was produced in collaboration with Stan Lemon at The University of Texas Medical Branch
in Galveston, Texas. Several chimeric clones are currently being evaluated in tamarips. A tissue culture system for.
GBYV-B has been established using primary cultures of tamarin hepatocytes, and the system has been validated for
antiviral studies using interferon and ribavirin. The envelope proteins of GBV-B will be expressed in various insect
and mammalian systems, the proteins will be purified and used to produce antibodies, and the antibodies will be
tested for neutralization activity using newly developed tissue culture system Efforts to produce infections
chimeric vinmses between HCV and GBV-B will continue,
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ABSTRACT

Chronic Hepatitis B virus (HBY) mfecnons afflict apprommately 350 million people woddwude. These mfechons -

can progress to liver cirrthosis and liver cancer, making HBV infections the fourth leading cause of death due to -
infectious disease. Until recently, HBV infection of chimpanzees was.the only nonhuman primate model. .

* Additional nonhuman primate models of this important infectious discase are needed, and this project proposesto

develop one. We recently discovered the first HBV virus from a nonbuman primate in woolly monkeys

(WMHBYV). The goals of this project are to establish the spider monkey as a small primate model for WMHBYV as

a surrogate system for HBV, to develop a molecular infectious clone of WMHBY, and to define the host range -

determinants of primate hepadnaviruses using hepatitis D virus pseudotyped with the envelopes of WMHBY and

HBYV. The spider monkey is nsed for this project because woolly monkeys are in short supply. An infectious
clone of WMHBY has been constructed and characterized for replication in tissue culture following transfection.
with the cloned DNA and in spider monkeys following infection In an attempt to establish chronic infections of
WMHBY in spider monkeys, animals have been infected at birth or after immunosuppression with FK506. HDV-
particles pseudotyped with the envelope of HBV and WMHBYV have been examined for the ability to infect
primary hepatocytes from chimpanzees and spider monkeys. Synthetic peptides that mimic the HBY envelope

block HDV infection suggesting that they will be useful probes for the HBV receptor. This strategy will pmvxdc a.

tool to explore the determinants of host range and to isolate the receptor for HBY..
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ABSTRACT | ' '

Approximately 2% of the US populanon is chmmcaliy mfecwd with bepatitis C virus (HCV) Chronic HCV
infections result in significant liver disease, including cirrhosis and Tiver cancer in approximately 20% of mfected
individuals. The current therapy of interferon and ribavirin does not result in viral clearance in the ‘majority of

. cases The development of improved antiviral stratcg:m to treat HCV chronic infection is essential for the control
of this disease. The objective of this stndy is 1o test a series of small moleciile antiviral inhibitors of HCV
replication for efficacy in chimpanzees chronically infected with HCV. The level of viral RNA in the setmnwﬂl be-
measured by TagMan RT-PCR, and the animals will be monitored for safety and improved liver disease. Thus far,
four antivirals have been tested and some have cmemd phase Thuman trials. Studies are in progress. with new
antivirals. .
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© ABSTRACT

Approximately 2% of the US population is chronically mfected with hepatms C virus (HCV) Chmmc HCVY

_ infections result in significant liver disease, ncluding cirrhosis and liver cancer in approximately 20% of infected
" individuals. The current thmapy of interferon and ribavirin does not result in.viral clearance in the majority of -
cases The development of improved strategies to treat HCV chionic mfecuon is essential for the control of this
disease. The objective of this study is to evaluate a novel imomne modulator compound in chimpanzees to
determine the dose needed for appropriate biological response in chxmpanzm The Icvel of specific cytokines in -
the blood will be measured by immunoassay, and alterations in gene regulation in the Tiver will be determined by
microarray and TaqMan RT-PCR assays. The immune modulator was very effective at inducing cytokme

' expression, and has entered phase I human trials. This stady is complete.
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ABSTRACT -

Approximately 2% of the US p-opulahon is chromca]ly mfected with hepahns ¢ vires (JiCV). Chronic HCV

infections result in significant liver disease, incliding chrrhosis and liver cancer in approximately 20% of mfected
individuals. The current therapy: of interferon and ribavixindoes not result in viral clearance in the majority of

cases. The development of T irmproved antiviral strategies 1o treat HCV chroni¢ infection is essential for the control

of this disease. The objective of this study is to test a series of small molecule antiviral inhibitors of HCV '
replication for efficacy in chm:npanm chronicaily-infected with HCV. The level of viraAl RNA m thc serum wxll be-_ )
measured by - ;

TagMan RT-PCR, and the animals W:ll be monitored for safety and improved fiver disease. This smdy is m.

progress and po data are-yet available. Ifanuvnal cfﬁcacy is demonstraxed, the antiviral compounds will be tested -

in phase I buman trials.
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ABSTRACT

.Appmxxmate!y 2% of the US popnlat:on is chronically infected with hep:mtls C vinus (HCV). Chronic HCV

- infections result in significant liver disease, inchuding cirvhosis and liver cancer in approximately 20% of infected
individuals. The current therapy of inteferon and ribavirin does not result in viral clearance in the majority of cases.
The development of improved antiviral strategies to treat HCV chronic infection is essential for the control of this
disease The objective of this stady isto test a series of small molecule antiviral inhibitors of HCV rcphcatlon for
efficacy in chimpanzees chronically infected with HCV. The level of viral RNA in the serum will be measured by
TagMan RT-PCR, and the animals will be monitored for safety and mproved liver disease. The study is complete.
‘Anhvnal efficacy was demonstrated. o
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ABSTRACT '

The best strategy for preventing the contmumg spread of infection with the human mnmmodcﬁcxency virus (HIV)
involves the development of an effective vaccine. Herpes simplex. virus (HSV) amplicons represent a novel and
promising strategy for vaccine development. HSV amplicons maintain séveral advantages as a vaccine strategy.
First, HSV amplicons cannot cause any infections disease. Second, HSV amplicons have a wide host cell tropism
and are able to efficiently enter mulhple cell types inchuding rmicosal cells, Third, HSV amplicons have a large
coding capacity, which allows for-the development of vectors that could encode mutliple antigens and/or
inumunostimulatory gene producix. Finally, HSV amplicons do not contain the immmmomodulatory genes that are-a
patof rephcahon-defechve or attenuated HSV vectors. Previous studies with HSV amplicons hiave been performed
-in smali animal model systcms. However, the immunogenicity of these amplicons has never been tested in 2
*. ponhuman primate model system. The studies described in this proposal will determine if HSV. amplicons can elicit
. a significant immune response in.thé rhesus macaque. Specifically, rhesus macaques will be inoculated via an
intramuscular route with HSV amplicons that express the SIVmac39-gag gene product or-by control'amplic_ons that
do not express any SIV gene product. The cellular immyvme response to Gag will be followed through analysis of
CD4+ and CD8+ T cell responses, tetramer staining, and antigen-specific cytokine production. The humoral
‘response will be determined by analysis of both serum and mucosal immunity. Finally, the innate immune response
will be determined through apalysis of both natural killer cells and by performing Jongitudinal studies of chaugm in
Iymphocyte proliferation and activation. Successful completion of these studies will allow for efﬁcacy trials to be
initiated in the STV model system Furture studies may be extended to utilize HSV as a vaccine dehvery system to
prevent against HIV infection of humans. In addition, the successful completion of these studies will have a
significant impact on the continued development of HSV amplicons as genc and cancer the:apy vectors.
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ABSTRACT

Atherosclerosis is the most common reason for arterial huninal obstructions Jeading to ischemia or infarction of the
supplying organs. Atherosclerotic changes appear frequently in medivm-sized arteries among individuals with )
increased risk It is the interaction between circulating and vascular wall factors determines whether, where and.
when the atherosclerosis occurs. Many circulating molecules produced by non-vascular tissues, such as LDL, have
been associated with the increased risk of atherosclerosis. On the other hand, factors produced by arterial wall - the
other side of the atherogenic equation, are the "endogenous” determinants for the Iocal susceptibility to ¢ircnlating

“exogenous™ risk factors. Some of these arterial wall factors.can be released to and equilibrated with the circulating
pool. They have been used as surrogate measures for arterial wa.ll conditions. In the current study, we wish to
examine the hypothesis that cireulating plasioa levels can be used as swrogates for corresponding arterial wall
factors that are relevant to atherogenic changes in baboons, We will explore several important systems inchuding
oxidative stress, inflammationfinfection, endothelial dysfunction and arterial hemodynamic regulators. These
systems are actively invoived in vascular physiological and pathiological processes and have been assessed .
frequently in clinical studies relating to athcrogenesis. We will measure these levels ffom simultaneously collected
plasma and coronary, aortic, carotid and brachial arteries in 60.male and 60 female baboons undergoing necropsy and
asses their quantitative relationships. Our study will have significant irplications to both diagnostic applications.
and mechanistic undemandmg of arterial wall factors in atherogenms
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*- ABSTRACF

Athervsclerosis, the most cormpon cause of the coronary heart disease {(CHD), which is the No. I'kiHer in the USA,
is the direct consequence of aberrant m!emctzons between circulating blood and arterial wall. Numerous risk factors
in circuliting blood, either the direct result of environmental exposure such as cigarette sxnokmg or the result of
. interactions of genes and cnviromment such as hypercholesterolernia, have been identified and show significant
efficacy in redecing the risk of CHD when modified, However, these risk factors only account for 50% of the
variance among individuals in relation to CHD. Genetic differences in arterial wall susceptibility to- atherosclerosis
. could account for the unexplained variance in CHD. Endothelial cells form the i interior lining of arteries and play .
key roles in normal vessel fanction and atherogenesis However, due to restricted access, the genetics of endothelial
- cefl susceptibility to atherosclerosis has not been mvestigated in living buman subjects. We proposeto establish a
baboon model, using the pedigreed and genetxcally characterized colony-at the SFBRISNPRC, for i investigating the
role of genetics in determining arterial wall susceptibility to atherosclerosis. As.a pilot project, we seek to. establish
protocols for endothelial biopsy and functional profiling applicable to living baboons. We will further evaluate the
feasibility of the techniques in a smali nmber of baboons challenged by a high-fat, high-cholesterol diet. The
proposed study has a high potential to evolve into a full-scale population genetic study including a full genome
scan; through which identification of genes and their variants. determining cndotheha] and arterial wall susceptibility
to atherosclerosis will have novel implications to prevention of and mtervenhon against CHD.
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. ABSTRACT- ' |

‘The National Institute of Mental Health has a articular interest in research on the development of mental
dysfimction during childhood, using both humans and animal models. The SNPRC pedigreed baboon colony
provides the ideal opportunity to successfully inove this reseach area into nonhuman primate models. This project.
will generate pilot data 1o support a proposal designed to assess the development of mental dysfunction and
stress-related illness as a consequence of early environment in the baboon.’ ' T .
The project will take advantage of a uniquely welk-characterized group of baboons that kave been the subject ofa
study of determination of thaternal behavior. This pilot study entails the collection of data on social functioning

 and response to stress in 120 juvenile baboons. The information will be vsed to measure the variability in behavior
-and stress reactivity among individuals and identify variables that ‘warrant further study. The existence of detailed
data on maternal behavior, maternal hormonal status, maternal response to stress and infant behavior for the
subjects of this study while they are all keptin a nearly identical physical environment provides an exceptional
opportunity to measure the relationship between early environment and ontcome. '
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ABSTRACT

A growing body of research supports the concept that the fetal environment contributes to health status in later Life
(also known as fétal programuing). For example, there is oompeilmg evidence that maternal under nutrition during
pregnancy alters fetal and post-natal endocrine function, and in some species results. in a hypertensive adult. Some-
investigators have suggested that prenatal exposure to glucooorhcoxds given-under threat of premature labor,

" increases mean arterial blood pressure in humans at 14 years of age. The present proposal utilizes the pregnant
baboon to develop a set of normative maternal cardiovascular and uterine activity data throughout pregnancy,
messured using telemeuy The purpose of the proposal is to obtain. longxmdmal data from mpernn’oed pregnancies
that will form a core against which pmmbed pregnancies can be compared.

The objective is to establish a telemetry system that wﬂi allow the monitoring of cardiovascular and myometnal
fonction in the pregnant baboon. Blood pressure, ECG, utermc actnnty or body temperature and physwal activity
will be recorded.

Before pregnancy, we propose to surgically place telemetxy implants that measure blood pressure from the femoral
artery, ECG, uterine EMG or body temperature, and physical activity. Two 12 h periods 6frecording will be made
twice per week before pregnancy; throughout pregnancy, labor and delivery, and into eatly lactation.

The pregnant baboon allows the controlled examination of primate pregnancy that studies of human pregoancy
cannot provide. Ratio telemetry facilitates the collection of long term data in a manner that is unattainable via other _
techniques. Programming studies promise double benefit ie, their resuits stand to improve both fetal and adult
health. The establishment of this powerful combination of technology and a highly relevant human health question
at the SFBR will form 2 platform on which to support currently funded projects and to build future funding
applications. The data gathered allow specific determination of the maternal cardiovascular and myometrial

" responses that accompany pregnancy and labor and delivery, will contribute to studies investigating the
mechanisms of programming of adult disease by a sub-optimal intrauterine environment.
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ABSTRACT’

The proposed pilot study will prowdc liormonal and metabolic data on the physiological events occurring durmg '
the perimenopausal period in female baboons. This time period, the decade or so preceding menopause, is :

. characterized by complex and dynamic changes in the neuroendocrine and reproductive systems. The sequenoe of
events leading 1o menopause is controversial; it is unclear whether ovarian feedback or primary neurcendocrine
alteration is the mggenng mechanism This study involves the collection of daily blood samples along with
continucus monitoring of ore temperam and physrcal activity for an entire menstrual cycle in 4 grovps young
premenopausal females, old perimenopausal females, and old posnnenopausal females. These preliminary data will
provide novel information on endocrine and metabolic profiles of varying age and menstrual status, and will be the
foundation for future mechanistic studies. The pathophysiology associated with menopause (heart discase;
osteoporosis and others) has a major impact on public health in the US., affecting millions of women. 1t is now )
recognized that the perimenopause represents an important window for clindcal intervention and implementation of
preventive strategies. The NIH has called for proposals to study the biology of the menopause, with most of the
focus on the perimenopausal years. Research into menopause has relied on ovanectomxzed primates as an animal
model. This model does not adequately reflect the condition in women, nor does it permit mechanistic studies of
the perimencpause. The baboon model of naturally-occurring menopause is currently being developed at the
Southwest Regional Primate Research Center. Preliminary studies indicate that aging female baboons undergoe a
gradual transition into menopause with hormonal and pbysmlog:cal changes similar to those seen in women. The
appatent existence of a pcnmnopausa! period-is a key advamage of this model, and enhances its potential utility ﬁ)r
biomedical research. This study will utilize the tether system to collect daily blood samples from 16 female
baboons. Samples wil} be assayed for selected steroids and gonadotropins, and novel assays will be developed to
measure circulating concentrations of hypothalamic releasing factors that may be significant initiators of the
menopausal process. Daily physical activity and core body temperature will be monitored in order to detect '
evidence of hot flashes, a common perimenopausal event
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ABSTRACT ° '

Four rhesus macaques, previously vaccinated thh attenuated SIV, were cha]lenged with STVmac251. Immedxate .
expansion of CTLs after infection was demonstrated. by tetramer staining and IFN-&#947: ELISPOTs. Among the
NK receptors, the presence of NKG2Cin NK cellswas enlianced after one week of infection and agam after three
weeks, whereas no changes were-seen for TRAIL or CD161 .
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ABSTRACT ‘

Worldwzde, appmxnnately 2% of the population is infected with HCV and 50-80% of those develop mto pasxstcnt
infections. Currently, the only approved therapy for treatment of chronic HCV infection is a24-28 week course of
the combination of pegylated IFNa2a or a2b and ribavirus with a response to treatment of 42% and 82% sustained
viral clearance for genotypes 1and 2/3, respectively. Even in persons not exhibiting sustained responses, IFNa
treatrnent usually results in a rapid decline in HCV viral load; therefore, IFNa will, in all likelthood, continue to be
used in treatment either in combination therap:es or as an initial pretreatment to reduce viral load, desplte the
development of other antivirals. The mechanism of actions of IFN (or resistance to IEN) during antiviral therapy
for HCV are not understood, yet an vaderstanding of these mechanisms is critical for interpretation of future
antiviral treatments for HCV, either in the context of IFNa therapy, or with sccond an third generation antivirals .
targeting specific aspects of the pathway. Furthermore, as chimpanzees arc the only animal model for HCV studies
at this time, pre-clinical trial treatments will be perfomed in HCV chronically infected chimps. Ax ability to reduce
viral Joad in these animals is crucial to many aspects of these types of studies. As the animals do not respond to.
human IFN, these studies aim to clone and express the chimp (pt)IFNa2 gene to provide species-specific therapy in
two chimpanzees (a naive animal to analyze the magnitude of the IFN response; and in an animal persistently
infected with HCV to demonstrate a reduction in viral load). Liver gene expression studies will be performed using
high density DNA microarrays with each treatment regime; and, real time RT-PCR analyses will be used to follow
specific ISG expression and also viral load in the HCV infected animal
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Herpes B virus can cause hfe-lhreatenmg infections when the virus is passcd ﬁom monkcys to humana 'I‘he
majority of macaques in the United States are seropositive for herpes B virus. A macaque vaccine. against hapes B
virus would provide both virs-free animals for research and protect workers against potential fatal infection. An
effective vaccine would both protect nafve animals and be used as a therapy to reduce reactivation of Jatent
infections in seropositive animals The objective of this product is to study the macaque imrmune response to

herpes B virus. The results of these studies have many important applications. First, these stidies ‘wﬁi_zdenuﬁr
high priority targets for future vaccine development. Second, the macaque immune response-to human herpes
simplex viruses (HSV). Third, mnderstanding the macaque immune response to herpesviruses will augment existing
projects that examine HSV vectors as.a vaccine delivery system in the simian mnnunodcﬁc:encyv;rus .
{SIV¥macaque model of disease. Fourth, the reagents developed in this study will further enhance herpes B virus
neuroviruience in bumans will help understand the biology of HSV infections in humans. In order to accomplish
these important objectives, herpes B virus genes will be cloned and expressed. The ability of these proteins to-elicit
both humoral and. celtular Tesponses will be detezmined. The results of these studies will provide a clear picture of
the macaque immune response to herpes B virus and will pave the way for the development of a macaque vaccine to -
eliminate the threat of human mfectmn.
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ABSTRACT

Approximately 1-2% of the world populahon is currently persistently mfected with: hepatitis C virus (HCV) Ji:3

the USA alone there are more than 4 million infected people. HCV is spread primarily by exposure to contaminated
blood or blood-derived products. A persistent infection with HCV will often result in significant liver injury, )
including cirrhosis, and can eventually lead to hepatocellular carcinoma. Currently only interferon and ribavirin are-
available to treat HCV infections. However, due to the severe side effects of mtﬁferon, many, patients have to
discontinue treatment In addition, the efficacy of treatment is reduced by viral resistance associated with certain’
HCV genotypes: Although several new dmgs are currently being developed against viral proteins and the internal
ribosome entry site (IRES), there are no convenient small animal model systems availale in which it is'possible to .
evaluate the. efficacy of novel drugs GB virus B (GBV-B} is the virus phylogenetically closest related to HCV. -
GBV-B replicates to high titers wihtin the liver of tamarins and marmoets and causes acute and on occasion chronic
hepatitis. We have developed a GBV-B/HCYV chimeric virus (GBV-V/111HC) in which the key dorpain IHl of the
HCV SNTR has been substituted for the naive GBV-B sequence and provides the fecessary translation and
replication functions. This chimeric virus will be used to evaluate novel antivirais targeting this HCV domain I
sequence. We will test the efficacy of selected phosphorodiamidate morpholino oligomers (PMOs) in a primary
marmoset hepatocytes cultured and PMOs that show good efficacy in primary mammnoset hepatocytes will be
selected for further evaluation in GBV-B/111HC-infected marmosets These studies will provide further support

for the use of GBV-B infected manmosets as a roodel system for HCV infections
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" ABSTRACT :
The purpose of this study is to chamctcrm: GB virus C(GBV-C) mfect:on in macaqucs toward the ovemdmg goa]
-of using GBV-C as a live viral vector for HIV vaccine developmeut. Worldwide, an estimated 40 million people are

infected with HIV, ~which has already killed more than 20 million: ‘persons, including 3 million in 2001 alone.

Despite the enormous public health impact aod investment of considerable biomedical resources, there is no vaccmc :

available to prevent HIV infection Most traditional vaccine strategies have failed and construéts based on live viral
vectors (such as vacinia virus) or DNA vacines have pot been fully developed becanse of conicerns with safety ot
limited immunogenicity. We hypothesize that these unpedxmenis can be overcome by using GBV Casa
recombinant, live-virus vector. Initially, the study will conﬁxm that macaques can be infected with GBV-C and
characterize the naturalhistory of infection. The tissue top;sm will be determined by exammmg the quantity of .
GBV-C RNA (plus strand).in bone marrow, lymph node, liver, plasma and PBMC relative to input tissue, and be -
assessing the relative quantity of negative strand (replicantive) RNA. Animals with persistent GBV- C infection
after one year will also widergo necropsy for additional investigation of topism and subclinical disease. Teis
anticipated that these data will:form the basis for substantially expanded studies to ifivestigate various .
GBV-C/HIV/SIV constructs in the macaque toward the goal of developing a vacccination that prevents AIDS,
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ABSTRACT :
Previously, we demonstrated that a human CD4 T cell line transfected with a non-neutralizing buman anti-HIV-1
gp41 single chain Fv antibody targeted into the endoplasmic reticulum (scFvER) or trans-Golgi network is resistant
to HIV-1. More recently we developed a Moloney murine lenkemia virus vector to transducer anti-HIV-1 gp41
scFv-ER and enhanced green fluorescent protein genes into rhesus macaque primary T cells. We demonstrated that
a high cfficiency gene transfer into thesus macaque primary T cells could be achieved by using

" MuLV-10A1-psendotyped recombinant viruses in combination with centrifugation at 320C and CH-296-coated
plates. More importantly, we demonstrated that transducing anti-HIV-1 gp41 scFvER gene into rhesus macaque
primary T ceils markedly ii\l_:tﬂ)its pathogenic simiai/human imnvmodeficiency virus (SHIV) replication in vitro. In
this proposal, we will develop a xenograft model to test in vivo efficacy of anti-SHIV activity of thesus macaque
hematopoictic progenitor cells (HPC) transduced with this anti-HIV-1 gp41 scFER. First, we will determine and
optimal ex vivo gene transfér protocol to transducer genes into rhesus macaque HPC. We will use a MMLYV vector.
expressing EGFP to evaluate a pumber of ex vivo gene transfer protocols to transducer genes into thesas HPC, ‘
Specifically, rhesus bone marrow aspirates will be CD34-enriched, prestimulated with a sct of cytokines and
transduced under three different conditions (320C centrifagation, CH-296-coated plates, or both). After the
transduction, a small pumber of cells will be assayed by CFU-CEMM to determine regenerative capacity and gene
marking of transduced rhesus HPC in vitro. The remaining cells wil be transplanted into bnx mice (beige/nudeixid
homozygous mice) 10 evaluate in vivo engraftment, gene marking and regenerative capacity of transduced rhesus
HPC. Second, we will then test in vivo efficacy of anti-SHIV activity of thesus HPC transduced with this
anti-HIV-1 gp41 scFwER. After an optimal en vivo gene transfer protocol is defined, we will use this protocol to
transducer EGFP and anti-HIV-1 gp4] scFwER into rhesus HPC. Transduced HPC will be transplanted into box
mice. After the transplantation, mice will be challenged with pathogenic SHIV. At2 weeks, 2, 4 and 6 months post
challenge, 4 EGFP-reconstituted and another 4 anti-HIV-1 gp41 scFvER-reconstituted mice will be sacrificed.
Blood, lymph node, spleen, thymus, intestine samples will be taken SHIV replication and virus-induced pathology
and the survival of thesus CPM and CO8 T cells will be monitored. : :
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ABSTRACTY
Anxtoiytlcs and sedative-hypnotics are among the most widely prescnbed of all psychoactive medications. Mlsuse,
abuse, and physiological dependence associated with their use are of continving concern. Over the past 20 years, -
drug discrimination analysis has provided an animal model for classification of the subjective effects of
psychoactive drugs relevant to preclinical drug abuse liability assessments. It also has proven uniquely sensitive and
. selective as a behavioral assay for examining functional in vivo relevance of novel chemical structures, novel receptor
binding profiles, and novel cellular activity for centrally acting dmgs The aims of the present application are
predicated on the evidence from our previous work that drug dJscmnmahon analysis is uniquely powerful for
avalyzing the relationship between the biochemical and behavioral effects of psychoactive drugs. Specific Aim 1 is-
to characterize the relation between in vitro profiles for GABAA odulatoss that bind the benzodlazepme (B2) site
and their in vivo profiles of discriminative stimuhus effects. Advances in understanding the structure of the
GABAA-receptor complex have led to development of novel compounds that preferentially bind GABAA receptor
subtypes, have lower efficacy in modulating GABA, or both: 'The hope is that such compounds will be beiter
treatments for anxiety and sléep disorders, produce less.tolerance with chronic use, and have less abuse. liability and
dependence potential The in vitro work on these compounds provides a platform for making predictions about
specific behavioral effects, which we will test. Specific Aim 2 is to test predictions about the relation between
chronic Bz administration and the effects.of glutamatergic ligands. administered during and after the chronic Bz In
vitro data and data from studics of convulsant thresholds in mice strongly suggest that the withdrawal syud:rome
that emerges after discontinustion of chronic Bz use may be due less to reduced GABAergic fenctioning as to
overfunctioning of the jonotropic glutamatergic system. The proposed studies will exploit the sensitivity of drug
discrimination training for neuronal substrates of drug action to explore the predictions of the ghutamate hypothesis
of the Bz withdrawal syndrome. These data will be critical to our understanding of mechanisms of Bz dependence
and their relation to Bz tolerance. One of the studies under Specific Aim 2 will extend our work on physnolog:lca]
dependence on Bz ligands to provide a direct test of the use of non-competitive antagonists for the
N-methy}-D-aspartate receptor to ameliorate Bz withdrawal.
The primate center provided baboons used in this project
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ABSTRACT o

Variation in neurotransmitter transportcrs, receptom and abnormal levels ofneumtransmlttm : potentiaily are
jnvolved in ‘newrological diseases including schizophrenia, bipolar affective dlsordcr auhsm, affective disorder, late
onset Alzheimer’s disease, Parkinson's disease and others. Fundamental information characterizing human .
neurotransmitter metabolism associated with nevrodegenerative diseases could provide new approaches to .
understanding the pathology and developing new therapeutics. Our central hypothesis is that lack of detoxication of
endogenous or xenobiotic amines underlies the pathological condition of some CNS discases. The human
ﬂavin—containihg monooxygenase (FMO) is one of the major human enzyme systems that contribute to the
. detoxication of endogenous, environmental and dietary nitrogen-containing substances. The overall goal of our work;
_is to understand the details of FMO-mediated N—oxygcnanon of amines and hydroxylamines Accunmlation of
+ hydroxylamines in the CNS may lead to cytotoxicity or apoptosis. To test this, fundamental information about
buman brain FMO N-oxygenation is required. The overall goal will be accomplished by addressing five Specific
Aims including: Aim 1: cDNA-express the major forns of human brain FMO; Aim 2: Chem:cally synthesize amine
metabolites. of human brain FMO; Air 3: Determine the kinetics and mechanism of human brain FMO amine
‘N-oxygenation; Aim 4: Test the effects of buman brain FMO amine mc‘tabohtes on neuronal cell function inchiding
cytotoxicity and apoptosis, and Aim 5: Investigate the mechanism of amine metabolites on buman nevrotransmitter
function. The significance is that fundamental biochemical information will resnlt in new insight about the way
endogenous and xenobiotic and dietary amines are metabolized in human brain. Such fimdamental information will
be useful in the development of safer drugs, the prcvcnt:on of adverse drug reactions and the protection of bumans
from discase.
The primate center provided thesus macaque ti'ssues used in this project
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ABSTRACT

Cancer is derived from the accumulation of mutations in genes that derail the normal growth regulatory mechanisms
of cells. One of the most commonly mutated sets. of genes are those belongmg to ras family. These genes encode
G-protcins that transfer growth-promoting signal from extracellular queues to the intracellular machinery.
Mutations in these genes found in cancers leave the protein in a constitutively active state that results in the
constant stimulation of three main classes of proteins, or effectors: Rafl, PB-kinase and a group of proteins termed
RalGEFs. Studies with murine cells: categorically demonstrate that the most potent effector of ras in oncogenic
transformation is Rafl. We recently developed the first system to test the effect of genétic changes in normal
primary human cells on the processes of transformation in vitro and tumour growth in vivo. Using this novel
system we tested whether mutations that leave ras capable of activating only one of the three effectors pertrb the
ability of oncogenic (12V) H-ras to transform human cefls. We find that unlike the situation in nmine cells, the
mutation 37G, which Jeaves the RalGEF's pathway intact, was the only mutation that did not totally abolish the
ability of H-ras12V 1o support the tumowrigenic phenotype of anchorage-independent growth of human cells,
RalGEFs had previously been envisioned to play only & small rolé in transformation. These results suggest that.
transformation as classically defined in NIH 313 murine cells is not representative of the transformation process in
buman cells. Dissecting the transformation process in human cells will be critical to the understanding of the process
of oncogenesis. We propose to test whether the RalGEF pathway is essential while the Rafl pathway is
dispensable for transformation in vitro and tumourigenesis in vivo by: 1) Determine the role of RalGEFs in
oncogenesis. 2) Determine what role the Rafl pathway plays in oncogenesis. 3) Determine the role of effector
proteins in tumourons growth of human cells in vivo. The accomplishment of the above aims will define a role for
the RalGEF and Rafl pathways in human cancer, which uitimately may help define proteins to targets for the
treatment of human cancers.

The primate center provided baboons tissues used in this project
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ABSTRACT

The completion of the human genome project pushes us towards the next daunting task; namely that of translating

- sequence information into. functional information. As in the case of the sequencing effort, this will necessitate
innovative biological approachecs combined with the development of new: technologies Approaches to functionat
genomics include whole genome deletion and mutation studies in model organisms as well as high-throughput
mapping of complex traits in both human and mode} organisms through the, use of polymorphism detection and

. resequencing. We propose to deve10p new functional genommics approaches to the. stady of Saccharomyces
cerevisiae and niman Studies in S. cerevisiae employ a complete. collection of bar coded yeast deletion straing for
quiantitative phenotypic analysis of fundamental celtular pathways as well. for the identification of inhibitory
compounds that act against every novel essential gene product. Other approaches to the elucidation of gene fimction
and cellular pathways include mapping of complex traits using dense marker maps, the synthesis of every possible
single base'amino acid mutation in any gene of choice; and the use of mass spectrometry to identify all smal}

_ metabolites. We propose to extend these studies to human through genome-wide scanning for mutations and
splicing defects. These ambitious goals will only be attainable through technelogical innovation in the areas of higher
throughput sequence determination techniques (Pyrosequencing, HPLC, barcoded genotyping), low.cost .
oligonucleotide and gene synthesis, and microarray automation and cost reduction. In addition, bioinfonnatics tools
and databases that allow the integration of a large amnounts of diverse data structures will need to be'deve]opedAin
order to maximize the deconvolution of vast amounts of biological data into biological function. All of these
components will be tested in an 1mplementaﬂon project to validate the technology and to enable its export from our .
laboratory. )

The primate center provlded thesus macaque DNA used in this project.
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ABSTRACT

The Gram-negative bacterinm, Actmobaclllns actmomyoctemcom:tans, is believed to be the ehologxc agent for
localized juvenile periodontitis (LIP), a particularly destructive disease. in adolescents. The incidence of LIP varies
among demographic groups and disproportionately burdens minorities and the poor. A. actinomycetemcomitans has
been associated with a varicty of other infections, notably brain abscesses, and itis a , member of the clinically -
important HACEK group of bacteria implicated in infective endocarditis' A striking characteristic of fresh clinical
isolates of A. actinomycetemcomitans is their ability to form extremely tenacious biofilins, a property thought to be
critical for colonization of teeth and other surfaces. Molecular genetic studies in this laboratory have revealed that
the genome of A. acunomyoetemcomitans maintaing a cluster of tad genes required for tight adherence to surfaces
The studies indicate that the tad genes are part of a locus of 14 genes encoding a novel secretion system for the
assembly and release of long, bundled Fip fibrils and that the fibrils are required for tight nonspecific adherence to
surfaces and bacterial autoaggregation. Remarkably similar tad-like loci were subsequently found in the genome
sequences of a wide variety of Gram-negative and Gram-positive Bacteria, including many significant pathogens,
and'in Archaea, Given the clear requirement of the tad gene cluster for adherence of A. actinomycetemcomitans, the
tad loci in other organisms are likely to be important for microbial colonization in a variety of environmental niches.
Proposed here are molecular and gefretic stodies of the tad locus of A, actinomycetemcomitans The objecnves are
the following: 1) to understand the mechanisms of expression and regulation of the genes of the tad locus; and 2)to
determine the locations, interactions, and molecular functions of the gene products in secretion and fibril assembly.
These studies are expected fo lead fo a basic understandinig of a novel secretion system of bacteria and its role in the
biogenesis of fibrils required for tight adherence and colonization by A. actinomycetemcomitans, Since of the
widespread nature of the tad loci, these studies should also lead to new insights into colonization by other bacterial
pathogens and may serve to identify new targets for development of antibiotics.

The primate center provided chimpanzee and baboon tissues used in this project
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ABSTRACT -

. The goal of this ongoing project is to continue the development of fotal cardiac surgery. Certain congenital defects
are uncorrectable after birth and there is a clear advantage for intrauterine corrective surgery. This approach requires.
an understanding of the physiological effects of surgical intervention and extracorporeal circulation on the fetus. Our
work in this area to date has allowed us to gain a substantial but incomplete understanding of these issues. The three
muajor pathophysiological responses which limit fetal survival following intervention and extracorporeal circulation
{which we identified in the original grant proposal) include: 1. The loss of fetal cardiovascular homeostasis in the
pro-bypass phase of fetal intervention. 2. The "step function” rise- in fetal vascular resistance at the institution of
fetal bypass which is associated with acute decompensation. 3. The. gradual rise in placental vascular resistance
during and after fetal bypass which results in depressed placental blood flow. The specific focus of this project is to .
identify the mediators and detailed pathophysiclogic mechanisms of these three responses with an eye towards
clinical application of this information to advance the development of human fetal cardiac surgery. Each of the three
responses will be systematically evaluated Experiments examining the pre-bypass problem will focus on the role of

_ the fetal stress response. Further understanding of this response is presently limited by our fetal animal model
(sheep). We propose to study the efficacy of narcotic anesthesia in blunting the stress résponse in an instrumented
primate model. Experiments addressing the "step function’ rise in fetal vascular resistances will examine the
inhibition of this Tesponse using specifically dmgned bypass circuitry. Our methodelogy will inchude ultrasonic -
flow transducers to continuously measure instantaneous changes in- organ flow.in addition to our more specific
microsphere techriques, which do not have this capability. In recognition of the maultiple factors effecting the
placental vasculature, experiments addressing the gradual rise in post bypass placental resistance will examine the
role of placental vascular dysfunction in addition to the role of eicosancids.

The primate center provided pregnant baboons of defined gestational age that were used in this project.
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ABSTRACT _
The objective of this proposal is to continue to make available an established, continvally growing resource for -
herpes B virus (Cercopithecine herpesvirus I), a national center for information access, rapid diagnostic assays, B *.
virus-free colony moniton"ng, new isolate acquisition, drug efficacy testing, provision of standardized reagents and
oonlrols, and infection control monitoring in zoonotic cutbreaks. The Iaboratory has over 10 years éxperience in
assisting the Comparative Medicine community globally with respect to issues of identification and control of
herpes B virus infections, having tested nearly 200,000 samples submitted to the resource and assisting clinicians
"and institations in the management of five fatal zoonotic infections as well as 17 surviving cases. The specific aims
essential to the continued operation of thig national resowrce center include: 1) maintain a ready, trained diagnostic
staff consisting of virologists and serologists that perform virological and serological testing for NIH AIDS animal
mode} facilities as well as for occupational health services managing zoonotic exposures to herpes B virus on an
- emergency schedile; 2) isolate B virus. fmm submitted materials collected from humans exposed as a result of injury
or accidents while working with macagues or macaque ceils or tissues; 3) identify B virus grown from submitted
specimens using enhanced polymerase chain reaction (PCR) for multi-gene analysis along with restriction fragment
polymorphisms for assessment of intra-strain variation, combined with phenotypic analysis by polypeptide
analysis; 4) evaluate and standardize new, superior diagnostic technologies within the diagnostic arm of the
laboratory as they are developed in the adjacent B virus research laboratory and other collaborating laboratories,
eg, enhanced antigen detection systems, rapid molecular analysis of novel strains, identification of dmg resistant
. mutations, facilitation of easier testing for NIF's Regions Primate Research Centers and associated resources
inchuding Chinese and Indonesian macaques prior to and following importation; 5) disseminate updated inférmation
regarding B virus to veterinarians, investigators, and health care workers, including establishing network interactions
that will educate as well as facilitate communication during emergency medical crises and meet the needs of colony
managers of B virus negative animals. When emergencies strike, the resource will assist medical and scientific staffs
together with the Centers for Disease Control and Prevention. The proposed diagnostic resource, as part of the
ongoing B virus basic research laboratory, will facilitate prevention and controi of future B virus outbreaks and
fatalities n both human and non human primates.
The primnate center provided cynomolgus macaque and baboon tissues for this project,
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ABSTRACT.

Stereotaxic neurosurglcal techmquw and baroreﬂex challenges will be employed in the chromcally-msmxmented fetal
sheep to surgically disconnect the PVN'to ‘evaluate the extent to which and the mechanisms by which the late -

- gestation fetal sheep PV (1) modifies normal development of brainstem and sympathetic- preganglionit neuron
regulation of peripheral vascular tone; and (2) is a site for production of glicocorticoid-induced hypertcnmon.

‘The pnmate center prov:ded ‘baboons tissues that were used in this project.
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ABSTRACT.

" Inbred rat and outbred canine models will be used to dcvelop strategies that can elevate clinical mtwtmal and
multivisceral transplant pmoedmu from their present state of excessive morbidity and momhty to more safe and
cost effective operations. The protocols are based on the discovery that passenger leukocytes of bone marrow in all
organs migrate after transplantation and produce persistent chimerism, evidence suggests that this is essential for -

. sustained survival of the grafts. However, intestinal passenger leukocytes have inferior tolerogenic qualitics
compared to bone marrow, and in addition have a lineage profile that predisposes to graft versus host discase
(GVHD). This donor leukocyte population will be modified by irradiation of the intestinal and muitivisceral organs’
at doses that are non—mjunous to the epithelialvascular components, with or without adjunct donor bone marrow,
The end points will be quantity and quality of the post-transplant chimerism, welght, development, and survival of
the recipients; clinical and histopathologic evidence of rejection and/or GVHD; and outcome after discontinuance of
jmmunosuppression. Variables in the basic control and experimental groups will be: (@ the doses of irradiation
and/or adjunct bone marrow, (b) recipient ireatment with hematolymphopoietic growth factors, (c) alternative (lo
irradiation) methods of intéstinal passenger leukocyte lineage depletion: The project calls for initial emphasis on
inbred rat strain combinations ir which rejection and GVHD can be delineated separately. These experiments are
expected to clucidate more clearly the mechanisms of graft acceptance as these apply to all organs. Based on the-
results, work will proceed to the clinically more relevant outbred canine modeéls.

The primate center provided baboons that were used in this project, '
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ABSTRACT . - -
Several human ep:dem:ologxcal studies show that when pregnant women are under nourished at different penods of
pregaancy, their offspring are susceptible to a higher incidence of major diseases such-as diabetes, high blood.
pressure and obesity. This conditioning of lifetime health by the environment in the womb has been called fetal
programming. Studies conducted in our laboratory and other laboratories throughout the world in non-primate:
specics have shown that the maternal underutrition alters the dcvclopment of fetal organs such as the brain, lover,
and pancreas. To date these studies have been carried out mostly in sheep and rats. The details of development of
fetal sheep and fetal rats i the womb demopstrate both similarities and differences when compared to pnmatm It .
is necessary to cany out the experimental studies in a nonbuman pnmate species so that we can determine the
extent to which putrition comprommises fetal development in pnmatm.

. We propose to study two groups of pregnant baboons. One group of animals will be allowed to eat the normal diet
given to all members of cur colony This is the control group. A second group will be fed 70% of the food )
consumed by the first group for most of the first half of pregnancy. Food intake will be standardized by matemal
body weight. It has been shown that the under nutrition has different effects on the fetus at different times of
pregnancy. It is therefore logical that our first study will address effects;of early under putrition.

The objective of the study is-to understand how the decreased availability of nutrients aﬂ'ects the developrent of
key fetal organs such as-the brain, heart and liver. Halfway through. pregnancy, cesarean section will be performed
on the mother. Tissues will be obtained from the fetus to study the changes produced by under nutrition at the
molecular, celhular and- mocmsoop:c levels.
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ABSTRACT -

A critical pathophysmlogxcal feature of the acute respiratory distress syndrome (ARDS) is local activation of
extrinsic coagulation and inhibition of fibrinolysis. These events promote deposition of fibrin in the hung as the
imjury evolves. Components of the extrinsic coagnianon pathway, e.g. tissue factor, thrombin apd fibrin, signal
alterations in inflammatory cell traffic and increases in vascular permeability. Procoagulants and ﬁbnn also promote
other key events in the injury incliding complement activation, production of pm—mﬂannnamry cylokma, ‘
inhibition of fibrinolysis and remodeling of the injured lung. To test the hypotheses that activation of extrinsic-
coagulation and disordered fibrin tumover in the hing are central to the pathogenesis of lung injury and impaired gas -
exchange in ARDS, it is proposed that specific blockade of the initiating steps of extrinsie coagulation with site-
inactivated factor VIIa (FFR-FVIIa) or tissue factor pathway inhibitor (TFPY) will prevent acute Jung injury and gas
exchange impairment in experimental ARDS. It is also proposed that the two agents will have equivalent effects on
blockade of extrinsic coagulation but FFR-FVIa will have superior anti-inflammatory properties by inhibiting
signaling by tissue factor-FV1la complex. The hypotheses will be tested in non-human primates with acute hng
injury from either sepsis or hyperoxia. The Specific Aims are: 1) To determine the key inflammatory mechanisms
and the extent of protection from acute tung injury (ALyeffected by blockade of the extrinsic coagulation pathway
in sepsis; 2) To determine the key inflammatory mechanisms and the extent of protection from ALY effected by
blockade of the extrinsic coagulation pathway in hyperoxia; and 3) To determine the efficacy of inhibition of the
extrinsic coagulation pathway when this treatment strategy is implemented after ARDS is established in baboons.

* The primate center provided baboons used in this project '
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~ ABSTRACT

Our long-term objecnves are to elucidate the difference between the host~para51te interactions of human mfectwe
and human non-infective frypanosomes of the T. brucei species, in order to understand the mechanism of resistance
to bysis by humnan serum T. b. brucei cannot infect hurnans because it is Tysed by normal human serum, while T.b. -
rhodesiense is a human pathogen because it is resistant to lysis We now know there are two discrete trypanosome-
Iytic factors (TLFs) in human serum with distinet biochemical properties. We have directed our attention to the.
analysis of the putative receptors for the TLFs and the inechanism of lysis, Our specific aims are 1) elucidation of
the mechanisn of lysis by human serumn in order to understand the mechanism by which T. hrhodesaensexs )
resistant to lysis, 2) to evaluate the fate of TLF1 and TLF2 following their interaction with serum-resistant and
serurn-gensitive trypanosomes, and 3) characterization and molecular cloning of the TLF1 and TLF2 receptorsin
trypanosomes. The hypotheses to be tested are as follows 1) TLFs bind to-a lipoprotein scavénger receptor that
selectively acquires lipids-to supply the trypanosome's needs. 2) Resistance to TLF is-due to differential routing
and processing of the internalized TLF particle within the resistant parasite. 3) TLF mediated lysxé is initiated by
membrane lesions that cause an osmotic imbalance and activation of a cytosolic protease Since resistance to lysis
by human serum appears to be the critical characteristic that allows trypanosomes to. successfuﬂy infect humans, it
follows that understanding the nature of TLF] and TLF2 and the mechanism by which typanosom are either
sensitive or resistant is central towaxjds_ revealing possible avenues for therapeutic intervention. We have preliminary.
evidence that trypanosomes may use a lipoprotein scavenger receptor to fulfill their obligate need for lipid uptake. -
We have shown that this putative receptor, which can facilitate the uptake of HDL and LDL, appeéars to be
responsible for uptake of TLFs. These findings provide the insight and reagents to purify andlor clone this
scavenger receptor, which would be only the second receptor to be molecularty cloned from trypairosomes In
addition we have the first indication that TLF may be able to form an jon channel, or modify an existing cham]cl
and thereby facilitate the flux of ions inte trypanosomes to initiate lysis.

The primate center provided chimpanzee and baboon DNA and chimpanzee and baboon tissues for this project
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ABSTRACT

The presence of immunoreactive fragments of apolipoprotein(a); apo(a), have been shown in the plasma, urine anc’

atheromas of human subjects. Moreover, derivatives of lipoprotein(a), Lp(2), and apo(2) can be generated in vitre

. by the action of enzymes of the elastase and metalloproteinase (MMP) families The goal of our proposed studics
is to shed light on these products, in terms of their potential partxctpahon in the cardiovascular pathogenicity of -
Lp(a). In particular, we wish to test the hypothesis that enzymes of the MMP family shown in vitro to cleave
Lp(a)in the hot spot of the linker region between kringle TV-4 and IV-5 of apo(a), generate at tissne sites, two poain
derivatives. One, miniLp(2), a particle that has as a protein moiety apoB 100 linked to P2, the C-terminal fragmen

- of apo(d) able to bind to members of the vascular matrix The other, F1 representing the N- terminal domain of
spo(a) containing the kringle IV-2 repeats and, lacking matrix binding function. A portion of F1 once releasec from

. apo(a) at tissue sites, would retwn to the plasma and then rapidly excreted into the urine: In turn, F2. either free or’
a member of a minil p(a), would be preferentially retained at the sites of formation, preferentially in thé sub
endotheial intima where it undergoes atherogenic changes. This hypothesis will be tested by four related.
approaches: 1) structural, functional and immunological studies on the properties.of apo(d) in order to define its
various domains, and the basis for the cleavage specificities by MMPs; 2) on the premise that the linker 4 is the one
most susceptible to MMP cleavage, express in vitro apo(a) species having linker 4 pmtated to be resistant t MMP
cleavage, and then compare the in vitro and in vivo properties of these mutants. with those of their wild-type
counterpart; 3) introduce via adenovirug technology in apoE mice and crosses between apoE-/- and human apoB100
transgenics in different stages of atherogenesis, either Fl, PZ, wild-type or linker 4mutated apo{s) and assess the
localization of these products in unaffected and lesion areas along with measurcments of MMI activities; 4) study
surgical segments of human carotid arteries with either stable or unstable plaques to determine using
immmunochermical and chemicat methods, the comparative localization of apo(a) and fragments in these tw types of
plaques and also determine whether the fragroents resemble those generated in vitro from the digestion o
LiXa)/apo(a) with MMPs The combined in vitro and in vive studies are expécted to improve our knowledge of the
properties of the various domains of apo(2) and shed light on the potential role that MMP-mediated proteolysis
may play in the atherogenicity of Lp(a)/apo{d) in the context of the general inflammatory theory of atherosclerosis.
‘The primate center provided rhesus macaque tissues used in this project
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ABSTRACT .
The long range goal of this program pmject is fo understand the basic. molecula:r nwchamsms involved in human:
. cellular senescence: The specific aims are to: 1) Bring together six individual labomtones using disparate model
- systemos of cellular senescence: normal buman fibroblasts, adrenocortical cells and' melanocytes, various immortal
human cell lines and animal models; to work together on similar goals, using common techmques and approaches to
answer questjons regarding the molecular and célular mechanisms Jinvolved in smwccncc and nmnonahzauon.
‘These studies will examine the changes in gene expression that occir in cells as thcy age in vitro and in vivo, and. will
establish the differences and similarities in the pathways that lead to inhibition of celt proliferation. Recognizing
" that aging is a multi-faceted process, the individnal projects will explom various mechanisms of age related changes ‘
‘in gene expression, including DNA methylation, chromatic structure, senescence spccnﬁc uansax:uvatmg factors and
*. RNA binding proteins and the relevance of in vitro to in vivo aging. 2) Provide core facilitics that are requisite for all
. the projects and thereby consolidate resources that will benefit the research ata ruich Tower cost. The aims of a
program project will thereby be met, encouraging successfill iInteractions and enhancing the uiilization of common
resources. 3) Provide a formal mechanism to promote research interactions via joint plamung meetings.
The pnmatc center provided rhesus macaque and baboon tissues nsed in thls project.
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ABSTRACT

The ultimate objective of this proposal is to relicve the organ shortage crisis by genetic alteration of pigs so porcite
tissues and organs can be transplanted to humans {i.e xenotransplantation) with results equivalent to those '
attainable with allografis under conventional immmosuppression. Progress toward this objective bas been
preclhuded by the innate immune reaction of higher primate recipients that targets the alphaGal epxtopu that are
expressed on the surface of pig but not human cells. Having characterized the full genomic: organization and
transcriptional regulation of the alphaGT gene in‘several lower mammals (inclnding pigs) and in all of the higher
marmals (including humans), we are collaborating with PPL Therapeutics in their efforts to generate for the first
time recombinant pig cells that have double alphal 3GT allele knockout (KO). These double KO cells can be nsed
for somatic cell nuclear transfer {cloning) to produce cloned double KO fetuses and piglets We intend to fully
characterize the molecular alterations and phenotypic qualities of the récombinant fetal cells, as well as the cells,
tissues, or organs of the anticipated full-term cloned piglets. In addition, the double KO fetal cells, and the cells,
tissues, and organs of these piglets will be tested in transgenic mouse models that will altow préediction of the innate
and adaptive immune responses generated by alphaGal-negative higher primate recipients (including humans) to the
genetically altered porcine xenografis, '

The primate center provided baboons used in this project.
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ABSTRACT ‘

The goal of this project is to define the mchamsm that de!ermm&s Xist mRNA stabihty Based o prevmus work-
by the investigator, the structure of the murine Xist gene has been rev:sec! to include new information on the 3! end
of the gene The investigator has shown that this area of the gene is significantly Jarger than previously reporied.
Sequence comparison between mouse and himan revealed sequence similarity in the new 3 ends. Using both
Northern analysis and RNAse protection experiments, the investigator has confirmed that both Xist mRNA
isoforms are produced by a mechanism invelving differential polyadenylanon. These polyadenylation sites are
located in the new 3’ sequences identified. Additional expression stedies have shown that Xist mRNA isoforms are
developmentally regulated, and therefore show different stabilities. This patiern of expréssion suggests that
regulatory elements may interact differentiaily with each mRNA isoform, which in turn may infleences Xist

. expression eatly in development. The data suggest that Xist mRNA isoforms.change mdcpen_denlly of Tsix and that -
the developmental regulation of the Xist isoforms is influenced by mRINA stabilization during the period in which
npregulation of the chosen X chromosome is observed. The specifie mechanism responsible for Xist stability -
remains poorly characterized. Although early in development Xist is unstable, after development Xist is
exceptionally stable (T1/2 =5 hr). Recent data have placed in doubt the importance of the 5" end of Xist in this

regulation The investigator plans to explore the role of the new 3! end of Xist in gene stainhty He-also proposes to

pursue the mechanism of developmental regulation of Xist stability from two duechons. First, a complete a-
mutational analysis of Xist and the regions immediately adjacent to Xist will be done Second, the investigator plans
to evaluate genes in the methylation pathway and define their role in determining Xist mRINA stability.

" The primate center provided baboon DNA used m this project. : '
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ABSTRACT

In response to NIAID's call for the creation of strong infrastructure and multifaceted rmearch and development
activities applying the best basic, translational, and clinical science to the generation of new diagnostic, therapeutic
and vaccine countenmeasures for Category A, B, and C pathogens posing threats as agents of bioterrorism, 22
institutions in Texas, New Mexico, Oklahoma, Arkansas, and Lodisiana have combined their energy, creativity, and
resources to propose creation of the Region: VI Center of Excellence for Biodefense and Emerging Infections

. Diseases (Region V1 RCE). Nine scientific cores will provide access to state-of-the-art proteomics, genomics,
standardized smail animal and non-buman primate models of infectious diseases, BSL-4 laboratory facilities, and
GLP scale-up production, as well as crosscutting functions in computational biology and a streamlined process for
translational development of vaccines and drugs leading to FDA approval. A consistently strong spirit of ‘
cooperation among traditionally competing institutions has established an interlocking network of projects, cores,
and administration that will strengthen and flourish as the Center is implemented The guidance of this network of
interactive research projects and core resource facilities will be executed under a comprehensive administrative plan
to contribute substantially to the nation's biodefense mission by fulfilling a carefully crafted scientific strategy on a

" cormon theme; Collaborations for host-pathogen biology based development of novel vaccines, dxagnost:cs, and
therapeutics against biothreat agents
There is a clear consensus that nonhuman primates will be a necessary part of the development of therapeutics and
vaccines for the NIAID Class A and Class B agents. For many of these agents, human trials will be very limited or
impossible. In addition, appropriate animal BL3 facilities and personnel trained in the handling of primates under
BL3 and perhaps BL4 conditions will be necessary in order to ensure efficient and timely transfer of advances in
therapeutics and vaccines to the human population.
The NHP Core of the RCE will: 1. provide oversight and assistance in the acquisition of animals by mvesugators
nsing nonhuman primates in this proposal and assure compliance with fedexal animal welfare and biosafety
regulations; 2. provide for the routine veterinary care and busbandry for nonhumnan primates assigned to projects
contained within this program; 3. provide expertise and assistance in the design and implementation of experiments
using nonhuman primates; 4. provide for clinical and pathology laboratory support for studies using nonhuman
primates; 5. develop new and innovative nonhuman primate resources for use in festing therapeutics and vaccines.
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ABSTRACT | ‘ : _
Craving has been implicated as a major contributor bothi to relapse and maintenance of addiction following
abstinence in cocaine abusers. Althoagh a mechanistic understanding of the b:o[ogxcai basis of cocaine craving could
_identify therapeutic approaches to reduce cocaine dependence, information on the involvement of spcclﬁc
newrochemical systems in this phenomenon is scarce. Ongoing and previous studies in human vohmteers have
shown that environmental stimuli related to drug taking selectively increase cerebral glicose metabolism and
perfusion in cortical and limbic areas of brain and that activation in the dorsolateral prefrontal cortex and amygdala
15 comelated with selfreports of. craving. We propose to elucidate the role of dopaminergic and serotonergic
systems in spontaneous and cue-elicited cocaine craving, in an integrated approach utilizing positron emission
tomOgraphy (PET) scanning and selective radioligands for dopamine{DA) and serotonin (5-HT) receptors and

" trapsporters. Neurochemical markers, assayed by PET, will be related to self- reports of craving in cocaine abusers,
and will be compared to measures in control subjects who have no sigoificant history of illicit dmg abuse. Ot
premise is that, not only is there considerable evidence in the literature for the role of dopamine and serotoninin
craving, but that the activated areas, previously seen in the amygdata and dorsa} lateral prefrontal cortex can be.
examined further by examination of these neurotransiitter systems. We hypothesize that in our experimental
paradigm following withdrawal, extracellular dopamine and to a lesser extent semtonin will be decreased. It is then
predicted that both intrasynaptic DA (JnsDA} and intrasypaptic. SHT {Ins5HT) will increase following the
pharmacologic challenge and that cue-elicited craving will correlate significantly with this increase It is predicted
that spontaneous craving however, will correlate negatively with DY D2 and SHT 2a receptors. Finally; it is
predicted that both when cue-clicited craving is induced during PET imaging, increased InsDA and SHT will be
measurable and will correlate significantly with the craving score. Testmg of these hypotheses will provide novel
and fundamental answers to craving mechanisms.
The primate center provided baboons used in this project.
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ABSTRACT ' '

The Center for Reproductive Research at Northwestern Unwers:ty suppotts a multidisciplinary group of scientists
who use innovative appmachw toward an understanding of the mechanisms governing normal female fertility. The
research focus of the Center will be to understand the structure-function relationships that exist between cells in thie
ovary and the hormones that regulate follicle maturation. The program is unique in-its development of '
state-of-the-art biomaterials and advanced biophysical and structural approaches to achieve a more comprehenswe
understanding of ovarian function. The major hypothcms driving the proposed research is that normal follicle
development depends upen the appropriate integration of signals derived from cell-¢ell contact and-from the
hormones and growth factors that are provided to the follicle struéture in a ‘eycle-dependent manner. Four projects
will address this central hypothesis using innovative investigative strategies and a cobesive and' highly effective:
partnership between basic biologists, structural blologlsts chernical engineers, and-clinical investigators. The
projects that have been developed specifically for the Center inchade the derivation of an artificial three-dimensional
environment in which individual oocyte-cumulus compléxes can grow and to which endocrine factors can be.
apphed, an investigation of the LH receptor and its role in follicular signal transduction pathways; an analysis-of the
interactions between ovarian co-activators, whicly are necessary for mtegrated gene activation and silencing; and the
strctural relationships between the follicle regulating hormones, inhibin and activin, and their signaling réceptors
The rationale for creating such a Center is that elucidating the structure-fanction relationships between cells within
the follicle and the hormones, receptors, and signaling molecules that control ovarian function will greatly advance
our understanding of female reproductive physiology and thereby directly unpact wornen's health,

The primate center provided babooh tissues used in this project.
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ABSTRACT :
The long-term objective of this apphcatlon is the prevention of the humoral rejection of porcine xenogmﬂs in
patients. The objective of the current proposal is a detailed characterization of the xenoantibody response of an
 experimental model for human xenotransplantation, the cynomelgus monkey, and validation of this fnodel as the
basis for conducting clinicaily relevant experimerits to prevent xenograft rejection in Jumzns, In pursuit of this
objective, our specific airas inchade determining the  binding characteristics of IgM and IgG xenoantibodies in.the
cynomolgus monkey, and the sequences of the VH genes cnoodmg them, both before and after transplantation of a
vascularized porcine graft Once this genetic information has been obtained, it will be used in the development md -
in vitro testing of an anti-idiotypic antibody against those xenoantibodies with the highest affinity to 1dennﬁcd
xenoantigens. This research should result in the full characterization of the xenpantibody response of an '

experimental model for human xenotransplantation and validation of this model as the basis for conducting clinically -

relevant experiments to prevent xenograft rejection in hurnang
The primate center provided baboons tissues that were used in this project
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ABSTRACT

The goal of this study i 1s to p-erfosm intensive observations of ghicose metabolism and possible dlabenc
complications in a sma]l pumber of fernale baboons. Seven study subjects were chosen. Three show normal &stmg
glncoseandfomannnalsshowmamdglnoosemetabohm All animals were placed on the tether system to atlow-
serial blood draws and other measurements. The subjects show clear differences in their responses to-intravenous
ghicose tolerance test (IV GTT), with some animals retuming quickly to ormal ghicose levels after challenge, and
other subjects exhibiting ghucose intolerance and insulin resistance. Daily blood pressure and heart rate also show.
significant variation across the seven subject& This rescarch helps to establish that baboons exhibit variation in
glucose metabolism similar to that seen in human popu!auons, and that baboons can serve asa modcl orgamsm for
studies of diabetes, d;abenc complications and related physiological pbemomena. '
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ABSTRACT ' ‘ |

We have identified 2 quantitative traxt locus(QTL) on baboon chromosomeS5 regulating sodiumlithium :
countertransport ‘activity, a ‘hypertension-related trait. We have used microsatellite markers to fine-map the region
containing the QTL. To identify the gene encoding the QTL, we will use 2 chromosomal region expression array
strategy which depends upon a physical map in the chromosomal region of interest. For this project we are
constructing-a physical map of the region of the baboon genome that contains the QTL regnlating SLC. To construct |
the physical map, we have screened a baboon genome bacterial artificial chromosome (BAC) library te identify
BAC clones in the region of interest. To date we have isolated 250 BAC clones and are aligning these BAC clones’
‘using DNA fingerprinting methods to construct a DNA contig of the chromosomal interval We will use PCR with
oapped microsatellite markers to anclior the | contxg with the baboon genome linkage map, ensuring that the contig '
maps to the QTL interval The assembled DNA conhg constructed in this study will be used as the fonndation for
assembly of a- chmmosomal region expression an'ay to isolate the SLC—m!ated gene
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ABSTRACT

Gene duplication followed by functional and structural specmhzanon is one of the pmnaxy forcm of evoluhonary
change. Despite its importance in genome expansion, spéciation and the generation of evolutionary diversity, such
processes have been implicated in predisposition to-human genetic disease by creating regions of sequence similarity
capable of undergoing iltegitimate recombination. Interestingly, an unusual functional property of the human genome -
has emerged in which large genomic segrents have been predisposed to duplicate to the pericentromeric regions of
chromosomes The available data indicate that this process has occurred refatively recently (1-15 mya); that it '
involves the inter/ intrachromosomal transposition of genomic segments ranging from approximately 5-50kb in
length and that it has contributed to considerable variation in the genomic architecture of these regions among the
higher primates. The investigators hypothesize that this mechanism is an ongoing evolutionary process which
results in considerable genomic variability and provides the molecular context for instability associated with these
regions. The aim of this proposal is to 1) investi gate the molecular mechanism responsible for such pericentromeric
duplications and 2) to assess.the impact of this process in contributing to heteromorphism of normal human
chromosomes and chromosermes associated with pericentromeric instability. To this end, the proposal will focus on
the comparative analysis of 670 kb of pericentromeric sequence from human cytogenetic band interval 16pll.}
which appears to have been the target of multiple pericentromeric duplication events. Combining Jarge-scale
comparative sequencing and FISH (fluorescent in situ hybridization) methods with other molecular biology
techniques, this proposal will specially define the "domains” of paralogy within this 670kb intervat, identify the
sequence junctions for both the "ancestral” and duplicated loci, reconstruct the phylogeny of each duplication and
address the impact of these events on normal and discase variation Due to the recent nature of this phenomenon . -
and a reference human genomic sequence, the results of this analysis provide a unique opportunity to investigate the
molecular mechanism underlying this form of human genome evolution. In addition, these results should provide the
framework for understanding the peculiar genomic architecture of pericentromeric regions of chromosomes and the
involvement of this structure in creating genetic diversity as well as a pmclivity 10 genomic instability associated
with genetic disease,

The primate center provided tissues used in this project.
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ABSTRACT

Disorders of the cardiovascular (CV) system are frequently due to temporal or quantitative changes i m the
expression of a large, but finite set of genes Noncoding cis regulatory sequences play a ce'ntm! role in coutmilmg
gene expression and intei-species (l.(‘., human/mouse) genomic sequence comparisons serve asa

- rapid and accurate means for 1dcnt1fymg such noncoding regulatory elements. The central goal.of this PGA will be
1o use'a comparative genoimic approach first to identify, and them to determine the function of clements regulating
the expression of genes affecting the CV systemt. The activities of this PGA are not centered on the dlsoovery of
new genes, but rather upon using comparative genomics to undeistand the role of cis regulating elements in the.
expfe;mion of genes already being studied by CV rescarchers In this integrated program to "genomically” explore the
regulation of CV. genes, 200 human genomic intervals (=200 BACS), each containing 3 CV gene(s), willbe -
comparatively characterized, Thé components of this program will inchude: (1) The acquisition of orthologous
human/mouse and other mammalian genomic sequence for a set of prioritized CV genes. Sequences will either be
accessed from publicly funded databases or generated by the sequencing component of this PGA. (2) The creation
of a cardiovascalar comparative genomic database that will contain extensively annotated hnman and mouse -
sequences including the localization of conserved noncoding elements in proximity to well studied CV genes. (3)
Genome-wide expression profiling to discover genes co-regulated with CV genes and identify shared noncoding
regulatory elements, through intra-species analysis. (4) The identification of SNPs within conserved non- coding
sequences, and analysis of their effect on CV gene expression in humans. (5) Analysis in genetically enginesred mice
of a prioritized set of the conserved noncoding elements for their role in CV gene expression. (6) The establishment
of an educational program for cardiovascular researchers in the-use of genomic databases and tools.
The primate center supplied tissues and DNA from the pedigreed baboon population for this project.

Ponted o 5/13/2004 11:03:44AM : 88



5P5IRR013986-06 , - REPORT ?EmOD: 05/01/2003-04/29/2004 ‘ ‘ Final
BABOON MODEL FOR THE GENETICS OF CHAGAS DISEASE (0176) -
" NPRCUNIT:  GENETICS GROUP

YNPRC §: 2.000%.

INVESTIGATOR ~ DEGREES STAFF DEPARTMENT " NON-HOST INSTITUTION: STATE,
. L _ CODE - " COUNTRY "

WILLIAMS, JEFFT = PHD A e _

AXISICODES: 14,7C,13 ~ AXIS I CODES:58, 66, 69, 77

ABSTRACT

Chagas disease is a zoonotic disease formd throughout Cemral and Scuth America The causarhve agent of Chagas .
discase is the protozoan parasite Trypanosoma cruzi, and is estimated to infect 16-18 million people. Chagas -
discage-is the leading cause of heart disease in Latin America, with about 30-40% of those infécted vitimately
progressing to some degree of cardiac involvement. Currently there are no vaccines and no  safe and effective.drugs
for prophylaxis or therapy. It is also estimated that at least 100,000 infected persons reside in the United States,
raising public health concerns regarding the safety of blood and tissue banks. At SNPRC a large, pedigreed colony .
of baboons, many of which are naturally infected with T. cuzi, provides an ideal model system for investigating the-

- genetics of susceptibility te infection with T. cruzi, The overall goal of this project is to develop the baboon as a
primate model for studying the genetics of Chagas disease in humans. We will quantify the effect of enviropmental
and genetic factors in defermining seropositivity to F. cruzi in the pedigreed colony of baboons. We will also
determine how genetic effects interact with aspects of the host environment such as shared sire environment,
common cage environment and perhaps cage cohabitation history. We will perform a genome linkage scan to
identify regions of the baboon genome that affect susceptibility to infection by T. cruzi as evidenced by
serocorivession. Finally, we will use a novel method for joint linkage and lnkage disequilibrium analysis to fine map
linkage regions and identify specific candidate genes that influence infection with T. cruzi. At this time, blood has
been collected and processed from approximately 700 of the baboons maintained in large open corals. Serum from
these samples is being typed for T. cruz, using immunofluorescence and ELISA. assays to determine the prevalence
of Chagas. disease in the corralled animals, and to determine if active transmission of the disease is occuring. DNA
is being extracted from SNPRC pedigreed baboons for genotyping of additional markers in a region of human
chromosomes 2 that may be involved in mounting a generalize response to mfection. The development of this
project was supported by the SNPRC pilot studies program.
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ABSTRACT

The high incidence of human neonatal: morbldlty and mortality associated with low bmh welght and prematunty
indicates need for more intensive study of the mechanisms underlying placental and fetal development. The
loug-term objective of this research proposal is to improve knowledge in this area by building o our previous in
vive stodies in the pregnant baboon which demonstrate that estrogen plays an integrative role in placental-fetal

. communication by regulating maturation of the placenta and fetal adrenal gland. Study I will test the bypothms that
carly in gestation estrogen-stimulates vascular endothelial growth/permeability factor andlor angiopoietin- 14
formation by villeus trophoblasts and thus placental anglogenesxs, and concurrently regulates expression of
integrins-adbesion molecnles by extra\nllons cytotrophoblasts to restrain their invasion of wierine spiral aﬁenes, and'
that via these actions estrogen coordinates angiogenesis and placentation 10 ensure fetal-placenmi development The:
goals of Studies I and I are interwoven to test the hypothesis that estrogen acts on-the newly vascularized placenta
to regulate expression of' sodjum-hydrogen exchangers (NHE- 1 and -3) and their regulatory factors in the
syncytiotrophoblast, directly (NHE-1), and indirectly by regulating the 1 Ibeta-hydroxysteroid dehydrogenase
enzymes and thus local cortisol levels (NHE-3) to ensure placentat-fetal homeostasis. Studies 11 and 1T are
integrated to test the hypothesis that estrogen acts on the fetal adrenal to promote development of the transitional
zone and restrain growth and development of the fetal zone, and that this in utero programming govems adrenal
maturation and function in adulthood Molecular, bistological, bicchemical, and in vive physiological parameters of
piacental trophoblast and fetal adrenal development will be determined in baboons in which estrogen levels are
prematurcly elevated by estradiol administration or suppressed by a specific aromatase inhibitor. The
estrogen-depleted/-repleted pregnant baboon provides a unique primate model {o investigate the effects of altered
trophoblast function on fetalneonatal maturation, studies which cannot be performed in pregnant women or with in
vitro approaches. Completion of the proposed study will provide new insight into communication between the
fetus apd placenta and improve our knowledge of the regulation of fetal development and neonatal selEsufficiency.
The primate center provided baboons used in this project
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ABSTRACT '

The outcome of this s’mdy will have an important nnpact on the desngn of strategies: to treat and/or prevent
HCV-mediated disease since it will elacidate the relationship between HCV-specific T-cell responses (in the
absence of HCV-specific antibodies) and the outcome of viral infection. One objective is to confirm that viral
repllcanon and propet packaging of virus occurred in an animal infected with a molecular clope of HCV-1. Another
objective is to.investigate cytotoxic T lymphocyte responses in the study animal and to investigate their role in viral
clearance. Results will be proprictary. Future directions will depend on the connmmnal SpOBSOL

Printed o 5/13/2004 11:03:44AM : 91



SP5SIRR013986-06 - REPORT PERIOD: 05/01/2003-04/29/2004 S : " Final
INDUCTION OF TOLERANCE IN BABOONS WITH AN ANTI-CD4 ANT]BODY e (0181)
NFRC UNIT:  LABORATORY ANIMAL M:E:D

%aNPRC $ 0.100%.
INVESTIGATOR - DEGREES STAFF’ DEPARTMENT _ NON-HOST msm'tmom STATE, -
. o CODE ..~ COUNTRY"

BRASKY, KATHLEEN M MS,VMD A

'AXISICODES: 1A : . AXIS I CODES:64, 88.

ABSTRACT - -

.People and animals make immune responses to proteins that they recogmze as foreign-a protein that is norma.l[y in
their bodn%. This is the reason that transplanted organs are rejected and why biologic therapies cannot be effective
for a long period, Autoimmune diseases oconr when'a person makes-an jimome response to a protein that that is-
not foreign, but for some reason the immmne system seeg it as foreign Tolerance induction would preventan
immune response to a specific targeted foreign protein while the immune system would stili be able to mpond to
other foreign proteins. The goal of this study is.to determine whether we can iduce tolerance or acceptance to-a
foreign protein in baboons using a lower totat dose of TRX1. In a previous stady, we were able to induce tolerance:-
to foreign horse proteins in baboons with4 TRX1 treatments of 20- or 40 mg/kg doses given over Zweeks. In this
study, we would like to give 3 treatments of TRX1 at 20mg/kg within one week. Results will be propnemry
Futore d:recuons will be determmed by the commmal SpONSOT.
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ABSTRACT

The objective of the study 8 to determine if we can induce tolerance o acceptance to a foreign protein in baboons -
People and animals make inmmune responses to proteins that they recognize as foreign —a protein that is not
normaily in their bodies. This is the reason that transplanted organs aré rejected and why biologic therapies can not
be.effective for 2 long period. The ability-to induce tolerance to foreign proteing would greatly. benefit medicine

* becatise it could be an effective treatment for anteimmune diseases like theumatoid arthritis and multiple sclerosis. .
Tt might also be an effective treatment for inproving the survrvalofcrganlransplant& This studylsmpmgrm
Results will be propneta!y Future directions will be determined by the commercial sponsor.
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To cvaluate4 different vaccines for HIV that are expectedto mduce immmune memory to thc env antlgen of I-IIV

Env1saprommentantxgenandlsthetargetofbothneuu-ahzmgamﬂm&esandcellu]anmxmmxty Then'hopemto : .

detenmine which of the vaccines induces the strongest immune responses, Immune responses ‘will be measured. -
using blood samples that will be taken periodically after. each bmounization. Over 20 imillion peop]e bave died from

HIV/AIDS and another 36 million are infected. A vaccine that would prevent infection or at least help the body to- '

fight off the virus and/or prevent the further spread of the virus is.a major worldwide goal. Previous'

- expe:menwtmn with these vaccine corponents have suggested that the vaccines in this protocol by themselvw
have good, but limited potency. The investigator has also shown that6 vaccine combinations similar to those that -
will be used here are significantly more potent that the individual components. From this study, the investigator
expects to be able to find 2 potent combination ef components that may be suitable for human testmg Results wﬂ]
be pmpnetary Future directions will be. determined by the commerc:a.l sponsor. - ‘

Printed o 5/13/2004 11:03:44AM

94



5PSIRR013986-06 ' .. REPORT PERIOD: 05/01/2003-04/29/2004 - ' " Final
SAFETY OF HBV-ANTIEODY IN HEP B CARRIER CI:IIMPANZEES (0190) ' :
NPRCUMIT:  LABORATORY ANIMAL MED

%NPRC & . 0.100%

* INVESTIGATOR DEGREES STAFF DEPARTMENT - NONHOSTINSTITUTION: STATE, .
o " CODE - o . COUNTRY

BRASKY, KATHLEEN M MS,VMD A _ ;

AXISTCODES: 1A;7B, 16D - - AXIS X1 CODES:50, 64, 66

ABSTRACT

The objective of the study is to determine the safety of nmlnple mfus:ons of anti HbsAg human monoclonal

: anﬁbodnesmchmmcHBVcamerchmq)anm Parametzrsusedtoassmsthehealthofiheanmmlsmciudeclmmai

. observations, physical examinations, body weights, serum chemistry, hematology, and urinalysis. Additional
evaluations include Hepatitis B serum markers and measurement.of viral (HBV) burden, anti-human Abs. The
long-term goal of the program is to provide treatrment for patients who are suffering from Hepatitis B At this ume,

" no adeguate or curative treatment exists for Hepatitis B: It is the hope of the sponsor to develop a curative -
treatment for this disease. -Results will be proprietary. Future directions will be determined by the comercml
sponsor The results from this study are expected to lead to human clinical trials. .
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ABSTRACT ”

There is an urgent medical need fora preventive HCV vaccine. HCV mfecnon occnrs oommonly around the globe as

a result of parenteral exposurc to the virus. In developed countries, the most common risk factor is sharing of

needles amongst iv drug users. Othcr “at-risk” groups inchude babies born to posmve mothers, individuals with ©

frequent and multiple heterosexual pa:tnem, health-care workers, individuals with an infected family membm- and -

hemodialysis patients, In the USA, the CDC has estimated that there aré ronghly 30,000 new infections annually,

In developing countries, the same risk factors are evident but ix: addition, non-sterile medical injection practiceshave . - -
contributed hngely and tragically to.thie current disease burden. Cultural practices involving pareitteral exposureto )
the virus are also thought-to-play an important role in transmission in the developing world. Therefore, there is.an

urgent need for the development of a prophylactic vaccine. We mtend to test efficacy apainst a delayed chalfenge

with a heterologous HCV strain. Several candidate vaccines will be tested in groups of 5 chimpanzees for the .

elicitation of humoral and cellular immune responses to HCV. The demonstration of sighificant immunogenicity -

will then lead to challenge of vaccines with a hetefologous 1a HCV strain. This study is in progress. Resn]ts w:]i be

proprietary. Future directions will be determined by the commercial sponsor. .
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ABSTRACT

. To determine the nature andseventy thenahneofpossible mde eﬁ'ecfs of MT 102 andtbe pharmacokinetics in the
chxmpanzee. MﬂOZmacompoundapmaﬂycmatedtotreatpaﬁentswﬂhmoma& To make sure that the
administration of this potential drug to humans does not have any unacceptable side effects and to nriniinize the risk
forthepauents,anannnalsmdyneedsmbepm'formedmortoiheﬁxstueaunentofpahenm The chimpanzee is
theoniypossmleamma]spmﬁforthmhndofmstmg,s:nceut:ssocloselyrelatedtohums. '}‘hmstudy:sm
progress. Results will. bepropnetaly Future d.lwchonsmllbedetermned by the coxmmtc:al SpOnsor.
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' . ABSTRACT

The purpose of this study is to produce a sample.of @ pnmate antibodmx spemﬁc to the expermental dmg,
"CNT0311. Humans arc currently being treated with an experimental drug (CNT0311), but we need to better

understand the interaction of the drag with the human immmne §ystermn. One way in which we intend to-do this is

by testing for human antibodies against CNTO311. In order to develop such a test, we need a sample of primate
antibodies. Exposure of any mammal to a foreign molecule can result in an antibody response, but every animals
forms different sorts of antibodies. Human.apd non-human primaies generally produce almost identicat antibody

. . specificities; so baboon antibodies make good models for the antibodies that might formyin a human pat:ent. Rcsnlts
mﬂbepropnetary Futtxrcduechonsml!bedctannnedbythecommmﬂsponson - :
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ARBSTRACT : ‘ : - :

© The study. goals mmdetmmethephmmaoohnempmanwmsofmmpound#l(mmg/kgaﬁermaldomg m
chimpanzees. The compoumd will be given via oral gavage as a suspension in 0.5% Tween. Blood (3ml) will be
sampled from animals at 0.5, 1,2, 4, 8, 12, 24 hours after dosing. Plasma is collected, frozen and shipped to-
Wyeth for analysis. ’Ihech:mpanzeeswﬂlbesedatedfordosmgupatthelhrt:nmpomt and given additional..
‘sedative doses for the subsequent sampling time points. ~ ~ .
Data ﬁommesmdymﬂbeusedeamgddmﬁwapmposedefﬁcmysmdymHCmeeded
chimpanzees. From previous studies we expect Wyeth compound #1 to be highly bioavailable; but critical to
further evaluation in chimpanzee will be its halflife and the time inhibitory Tevels of the compound are present
The stady will provide the scientific basis to choose doses of compound #1 for testing in the. HCV chimpanzee
model Both the pharmacokinetics and thé efficacy data from the clnmpanzee model will assist in the design of the
clinical testing of compound #1. Wyeth compound #1 is a small molecular inhibitor of Hepatitis C and has strong
potential a3 a agent for the.treatment of Hepatitis D disease .
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ABSTRACT S '

We will evaluate 4 dlﬂ”emnt vaccines forHIV that are expected to- mduce Immoune memory o the env anhgen of -
. HIV. Env is a prominent ant:gen and is the target of both neutralizing antibodies and celtular immuhity, We hope,
to determine which of the vaccifies induces the strongest immmme responses. Imnnme responses will be measmed
“using blood samples that will be taken pmodscally after each immmunization. .
Over 20 million people have died from HIV/A]])S and another 36 million are infected.” A vaccine that would
prevent infection or at least help the- bodyto fight off the virus. and/or prevent further spread of the virus is a major
worldwide goal Previous experimentation with these vaccine componenls have suggpested that the vaccines-in this
protocol by themselves have good, but limited potency. ‘We have also shown that vaccing combinations similar to
those that will be used here are significantly more potent than the individual components. From this stady we
expect t be able to ﬁnd a potent oombmanon of components that may be. smtable for human testinig, :
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ABSTRACT | ‘

Monoclonal antibodies dnrected agamst ihe CD3 receptor of T lymphocytes (anh-CD3) have been sh0wn to be -

effective immmosuppressive agents for use in clinical sitnations such as steroid-refractory allograft rejection
following organ transplantation amxi dizbetes. At tlic same time, administration of these monoclonal antibodies o may
. be complicated by T-cell activation resulting in cytokine release syndrome (CRS). The purpose of this study is to- '
investigate CNTOSIL a genctically engineered ann-CD3 1gG monoclonal antibody, with regard to CRS. :
Favorable results will provide Jusuﬁcauon to develop CNTO311 for use in the chmcal s:mauons.
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 .AXISICODES: . 1A, 16D .. AXISYI CODES:64; 66,91
ABSTRACT ‘ ' -

" The ob}eclwe of ttus expemncnt 18 totest the lmmunogemc;ty of new foxmulahons consisting of yeast rccombm:mt

. HBV antigen (}IBsAg) coinbined to an iivmmmostinmlatory DNA sequence (1618 1SS, €295 or C296), and

Polymixin B (PMX). HBsAg alone or HBsAg mixed with 1018 ISS (an lmmunosmnu]atory DNA sequence) will
- serve as controls. Iujcchonsaremtranmscu!ar(lM} -
_The experiment will help decide if mixing 1018188, 29501 C296thh PMX foroulation can firther potenbate the
- - antibody response of baboons to HBsAg and genm‘ate a T cell response in vitro to HBsAg compared to the
, formmulations without PMX. ’
Hlstonca!ly ‘baboons have shown tobea good model for HBV vaccine. These studws will he]p decide of 1018]88
G295, or C296 formulated-with Polymmn B can significantly i mcrease the respopse of baboons to HBsAg, w!nch
will assxst i the development of a new HBV vaccme ﬁor !iumans.
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ABSTRACT '

‘The goal of this studylstodetcmnneﬁxephatmacohnencs and mnmogemcltyofhuman ﬁctorVIlImbaboonsso
 that we may do future studies with Factor VIH in baboons. We wiil determinc the impmmogenicity of Factor VII
by determining whethier any of the animals that have been treated with Factor VIII have antibodies to linman. Factor. -
VI in their blood. The pharmacokinetics will be deﬁesmmed by measuring the blood levels of Factor VIII over time
after a single dose is given to the animals. - )
Factor VIII is an approved drg used to treat hemophlhacs, people who lack or have defective Factor VIII (a
protein) that impairs their abifity to clot blood. These patients would have serious bleedmg problems vmhout
treatment with Factor VIIL One of the major probléms in the treatment of these patients is that they develop’
antibodies to the Factor VIII and this then makes treatment with Factor VIII meffecnva The latest estimate is thét
30% of the patients tréated with Factor VIII make inhibitors to Factor VIIL o
The ability to prevent the immune response to Factor VI in these- patients would substantially improve the.
quality of their life. In other studies, we have been able to make baboons tolerant or non-responsive to foreign
proteins by treating the animals with an antibody generated at TolerRx. It is our hope that we can use this antibody
to induce tolerance to Factor VIII so that hemophiliacs will be able to contiriue their treatment with Factor VI as
needed. '
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ABSTRACT '

“This study will be taztmg a monoclona! antibody dmgned against the mtcrleukm—l receptor. lnteﬂeukm—l isa key
“cytokine in inflammatory disorders and its inhibition bas been demonstrated to provide therapeutic benefit for
rtheumatoid arthritis patients. As such KineretTM, a recombinant I1-1 receptor antagonist, it cumcnt}y mmketed
“for the treatment of theumatoid arthriti. AMG 108 does not cross react-with the IL~1 receptor of any rodent of
lower primate species, In order foranymeanmgﬁll safety studies to be carried out in animals, the animal spec:es .
- selected rmst retain blologlcal activity against AMG 108. Only chimps and humans have demonstrated a bmiogxcal
. response (binding to the IL-1 receptoxj to AMG 108_ Thé chimp, therefore, is the only. primate species that may-.
be used to evaluate the potential toxicity of AMG 108 prior to its introduction into buinans. The effects of IL-F .
inhibition through an antibody are Jargely tmknown and data from this study will be. useful in ﬁlhng that. Imow!edge
£ap ag. well’ as enabhng the des:gn of more appropriate chmcal trials,” '
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BRASKY, KATHLEEN M MS,VMD A ' ‘

" AXISICODES: A -~ AXIS I CODES:35, 50,64

ABSTRACT

This studywill be mtmg the pharmacohnehcs ofa monoclonal amﬂ:)ody designed agamst the mter!eukm—l
receptor. Interleukin-1 is a key cytokine in mﬂammatory disorders and its inhibition has been demonstrated to
provide thesapeutic benefit for rheumatoid arthritis patients As such Kineret, an IE-1 receptor antagonist, is'
currently marketed for the treatment of theumatoid arthritis. AMG 108 does not cross react with any rodent or .
lower primate species. In order forany meaningful safety studies to be carried out in animals, the animal s speclw
selected must retain biological activity against AMG 108. Only chimps and humans have dmonstmted a bxologlca!
response (binding to the IL-1 receptor) to AMG 108. The clnmp as such, is the only primate species that may be
sued to provide meamng:ﬁ:l phaxmacohnehcfpharmacodynannc (PK/PD) data for AMG 108 prior to' ns s
introduction into bumans.. Data from this study will enable a more appropriate clinical tnal dwgn. U
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IMMUNIZATION AND PRODUCTION OF PRIMATE ANTIBODIES IN CYNOMOLGUS MACAQUES
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ABSTRACT : : :
The purpose of this study-is to genmte primate 1 monoclonal antibodles agamst human anngens thiat have been
identified as potential therapeutic targets for treating cancer or autoimmune diseases The animals-will be mjected

- with antigen at multiple sites near draining lymph nodes on a bi-weekly basis. Once adequate blood sera titers are
established, a blood draw or fymph node removal will occur one week following the final immunization. Penphera]
blood draw and a lymph node hagvest will be performed in order to obtain B-lymphocytes that.are: secreting _'
antibodics against our target antigen. From these B ceils, monoclonal antibodies will be generated and genetically. *
engineered to become drug candidates for the treatment of cancers abd autoimmune diseases. The developmént of
such antibodies has the potential to improve or extend the: quahty of life for panemx suffering from these hfc '
thredtening and debmtatmg dlseasu Lo . ;
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ABSTRACT '

There is an urgent need for the prevemaon and treatment of HCV: mfecuon. HCV infection octurs commonly
.around the globe as a result of parenteral exposure'to the virus. In developed countries, the most common risk.
factor is sharing of needles amongst iv drug users. Other “at-risk” groups include babies born to positive mothers,
individuals with fiequent and multiple hetuosmlal partners, health-care workexrs, individuals with an infected’
family membér, and hemodialysis patients. In the USA, the CDC has estimated that there are roughly 30,000 new
‘infections anmually. In devclopmg countries, the same risk {actors are evident but in addmon, ‘non-sterile medical
injection practices involving parcnteral exposure to the virug are also thought to play an ‘important role in '

_ transmission in the developing world Therefore, there-is an urgent need for the development of vaccines and
therapies for this disease. The abscnce of an efficient culture system for hiepatitis C virus has been an obstacle for
HCV research. This study will help validate that a newly developed buman Liver ceil culture is indeed producing . '
infectious hepatitis C virus particles by determining if this material will mfect 2 chimpanzee. Once validated by this
chimp study, this cell culture system will accelerate research on the pathogenecity, prophylaxis and therapy of
HCV infection.
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ABSTRACT

The purpose of this stady isto evaluate how Jong TRXI (a bumarized monoclonal antibody) remains in  the blood
ofa baboon after a single injection given by an intravenous infesion. TRXI binds'to the CID4 protein founnd on
human white blood’ cells {lymphocytes) and is being evafuated 23 a potential treatment for aufoinmmihe diseases - )
{(such as Multiple Sclerosis and Rhewmatoid Arthritis), organ transplantation (kxdncy and skm), and also to prolong S
the effective use of currently available thierapeutic agents (Factor VIII, enzyme replacerient therapy). In these. -
conditions, the human body is rejecting its own protein (causing tissue damage) or a given treatment (rendenng xt
inactive). TRX1 is believed to prevent or delay this response and therefore may have an £normous beneﬁt fo.
patients with these’ dlseasm or medical needs,
In.addition, to- detcrmme,whctha treatment with TRX causés-a Iong ferm cffcct on the anmmls’ imnnme. systcm, -
the baboons will be treated with a rabies vaccing so thatthemnmmmeresponsetothevaccmecanbe_measuwd_ The ~ ~
rabies antigen should be something that the animals have not been exposed to previously, so the immune system of
all of the animals should make 2 strong response | to the vaccme. Blood will be taken from the animals so that

- antibody titers to rabies can bé measured
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BABOON LYMPH NODE CELL ACTIVATION BY OLIGONUCLEOTIDES IN VITRO (0264) '
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AXIS I CODES: 14,19 : ~ AXIS II CODES:74G

This is a three-part- study: The main objective of part one is to collect two lymph nodes and one skin biopsy from
6 baboons, and culture lymphi node cells in vitro {for 6 hours) to.test for background levels of gene products, using
PCR analysis. The puspose of part two of this study is to determine if there is a corrclate between the immune |
activity measured in vitro (Part 1) with in vivo activity in baboons following subcutaneous injection with 10181SS,
1018 1SS-PMXB, C274 and C792 formulations. For this part of the study 10 baboons will be added. The purpose
of part three i8 to test the in.vitro and in vivo responses of baboons to oligonucleotides. This experiment will
determine if in vitro assays are possible for the detection of gene products of cellular activation after culture of cells
with oligonucleotides/PMXB. The testing of these producis has the potential to aid in the development of 2
treatment for asthma in bumans. : O o '
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AXIS I CODES: 1A,15,23 . - AXIS Il CODES:36, 58, 60, 71,77

' ABSTRACT ' '

Maternal behavior in primates is a complex process, mvo}vmg a number of physno]oglcal and life hxstory variables.
This study is the first to-include behavioral, life history, endocrine, and genetic data from a large number of
nonhuman primate subjects in the determination of factors related to maternal behavior. The project will increase
our knowledge of the heritable nature of variation il maternal behawor, will characterize mothers with poor maternal
qualities, and will provide information useful for se]ectmg females used in breeding programs. This project.. '
generates behavioral and hormonal proﬂ]m to be used in the development of the baboon as a mode] of matemal
behavior by quantifying mother-infimt interactions, determining infant outcome, and measunng  hormone levels in a . -
large sample of captive baboons It will then examine the causes of variation in maternal behavior, incloding
hormonal, experiential, and genetic factors. This project is ongoing and. currently beginning Year 04 of the grant

cycle. Data on maternal behavior have been collected on 145 subjects. Hormonal data, collected noninvasively .
through urine, have been obtained from 115 females. It is expected that the mformation resulting from this study

-will Jead to new avenues of research on the mechanisms involved in the regulation of thaternal behavior, as will as
prowdmg amodel for related studies in repreductive endocrinology, colony management and behavioral research,
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PERIODONTIYIS AND PRETERM BIRTH: NONHUMAN PRIMATE MODEL (0288)
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‘Current human epidemiologic reports indicate a positive association between preterm birthviow birth weight
(PTB/LBW) neonates.and periodontal disease prevalence in the mother. Sixty percent of infant mortality (not
attributable to congenitalanatomical defects) is Jinked with PT/LBW, 1t is the objective of this project to
investigate potential mechanisms of the association between PTRALBW and periodontitis in an.in vivo mode}
system. The baboon, Papio anubis, which has a 95 percent genetic homelogy to bumans will be used to investigate.
Airns testing hypotheses that: (1) the incidence and severity of periodontitis results in an increased incidence of

" PTRIBW neonates; (2) the progression of periodontitis is characterized by an increase fia pathogenic subgingival
microbial specics and systemic expression of plaque pathogenicity, which correlate with an increased incidence of
PTB/LBW nconates; and (3) the progression of periodontitis is characterized by local and systemic inflammatory
biomarkers, which correlate with an increased incidence of PTB/LBW neonates. 400 female baboons, housed at the
Southwest Foundation for Biomedica} Research (SFBR), a NIH Regional Primate Center, will be randomized into
two groups. Following baseline sample collection (blood, crevicular fluid (GCF), subgingival plague, clinical
assessment) from all baboons, ligature will be placed (one maxillaryone mandibular quadrant; 6 molar teeth) in the
experimental group (z=200). Both groups will then be introduced to males. Pregnancy will be confirmed and
gestational age determined using wltrasound at approximately 3 months. Oral samples will be collected at this time
point, followed by placement of ligatures on the contra]_ziteral maxijlary and mandibular quadrants of the
experimental group to extend the exposure variable (ie, periodontitis). Animals will be sampled at approximately
30 days following the completion of the pregnancy and ligatures removed. In both experimental and control groups,
dates of birth and post-natal weights will be obtained within 14 days of birth. Blood IGCF samples will be assayed
for acute phase reactants and endotoxin activity. Sera will also be anatyzed for IgG antibody to oral
microorganisms. Differences in clinical and laboratory parameters will be assessed between outcome (PTB/LBW
va normal neonates) and between groups (experimental vs. control). Results from this investigation will describe
mechanisms of this linkage and contribute 1o the development of therapeutic and clinical intervention strategies.
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ABSTRACT '

* 114 antibedy is bemg investigated for the treatment of patients with psonm The proposed study isto
_ investigate the safety, pharmacodynamics and pharmacokinétics of 114 antibody i chimpamzees follewing rapid
- infravenous administration (IV push). Thiree dose levels (0, 5, and 20 mg/kg) of 114 antibody per kifogram body .
weight will be javestigated. Based on a previous chimipanzee IV infasion studythh 114, the administration of 114
* antibody via IV push is expected o be safe. The positive outcome of the study in chunpanzem will provide
.. scientific evidence that 114 antibody can be safely aﬁmmnstered to humans vialV push mstaad of the mconvement
N IV mﬁ:smn approach ‘
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ABSTRACT : . . ' A

* Long term, effective contraception can be achieved by the use of progestin {progesterone-type hormones) in either

' implantable or injectable fonn rather than oral. Many women prefer this method of contraception as it eliminates-
the daily need to think about birth control, it is a private metliod of contraception and is especially usefol-for ‘
pursing motbers as well as ini arcas where physician ¢are is not immediately accessible (ie, third world countries). .
Unfortunately, many women discontinue this otherwise efficient treatment due to its major side cffect, S
- unpredictable breakihough blecding from the lining of the uterus (called the endornetrive). Although this
endometrial bleeding is not dangerous, is not 3 Keavy as a normal menstrual period, and gencrally stops.occurting
after a year of treatment, many women still opt to discontinue treatment. In order to study. the mechanistos as well
as potential therapics that would prevent this undesirable side effect of long term progestin-only contraceptives, a
suitable animal model is essential Ethical constraints prechide carrying out many of the necessary studies (such as
repeated sampling) in women. ) , , ' A 7
This study is intended to establish the baboon as a model to specifically study the blecding that occurs following

. long term progestin-only contraception and develop therapies to prevent such bleeding. In addition, this animal
model may prove to be a unique tool which can further our understanding of other causes of abnormal endoroetrial
bleeding. In order to do this, we have déveloped techniques.in the baboon similar to those performed:to biopsy the
human endometrium These techniques are both cost effective and minimally invasive to the animal and will aid ns
in the study of the mechanisms and therapies which can uitimately limit the undesirable side effects of Jong term
progestin only contraceptive in women. '
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ABSTRACT | | ‘

- Prematurity and comphcanons of late gestation and delivery are major obstetric problems with a profound cffect on
perinatal mortality and morbidity. Prematurity has a disproportionate effect on, and incidence in, minority women. .
Our proposed experiments will define sum"lanhm and differences bctween sheep and non—human primates This
program contains three integrated projects and throe well established smenuﬁc cores that contimue this laboratory’s
testing of hypothieses fundamental to understanding fetal nenroendocrine maturation and ‘parturition. The
hypotheses are related to fetal endocrinology, placental and fetal membranes and decidual and myometrial
regufation. In parallel experiments the present proposal will continue to utilize chronically instromented pregnant
sheep and non-human primates and its unique in several aspects (particularly in focused efforts to correlate and
compare work in ovine and non-human prisaate pregmmcﬁ Project I continues work conducted in Years 1-10
with non-bumax primates to obtain 4 better undersiandmg of the integrated function of fetal and maternal
nenrvendocrine systerns and the myometriim. It tests the overall function of prostaglandin (PG) on fetal and

- maternal hypothalamo-pituitary-adrenal (HPA) placental feedback and: feed- forward loops. We will also investigate
the role of CRH on uterine blood flow, myometrial activity and neuroendocrine function. )

The primate center has supplied timed:hated pregnant baboons for these studies. The baboons have been
maintained at the primate center except when on study. It is anticipated that in the coming year that the in vivo,
non-buman primate aspects of this project will be conducted at the primate center.
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ABSTRACT ' '

It is customary in clinical practice to administer a course of glhcocoxﬁaoids.overéls hours to pregnam'womn-in

prematare labor to sccelerate the luing maturation of the fetus so that if the baby is born early there will be less .
_ possibility of respiratory failure. However, there is now considerable concern that the current practice of giving . -

muttiple courses of ghicocorticoids at weekly intervalis has unwanted side effects on several systems other than the
We arc particularly interested in the effects of fetal exposure to ghicocorticoids on the developing fetal
cardiovascular system and on hormone production. We have extensive information to show that the fetal exposure
to glicocorticoids does predispose sheep to high blood pressure both as fetuses and adults. Thie time has-come tor
use this backgronnd of knowledge to see if similar. effects are observed in the baboon as mich closer model to '
humans If there are, then there will be more concern in relation to human fetuscs. By studying the different
endocrine glands involved in the secretion of adrenal hormones when the fetus is removed after cuthanasia, we will
be able to evaluate the mechanisms that underlic ¢ffocts in the womb. -
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Familial hypmholwtmlcm:a is a heritable dJscase that is bcheved to bean cxcellcnt candidate for gene therapy.
The. genetic defect responsible for low density hpoprotmn{I..DL) receptor deficiency: in our pedigreed famitial
_hypcmholmemlcm:c rhesus monkeys has been identified as a nonsense mutation in ¢xon 6 of the LDL receptor
gene This defect in the LDL: receptor gene results in thc expression of a protein truncated at a position
_corresponding to amino acid 284 of the human LbL rewptor. ‘The defect has segregated with the phenotype.of
spontaneous hypercholesterolemia through three generations. This is the: only primate meodel of familial .
hypercholesterolemia (FH), and proof of efficacy and. safety of genc thm‘apy in th;s model would be a sajor
‘accomplishment toward huinan gene therapy for this disease. .

The objective of the program project is to examine the effect of the hepahc lxansfcr of thesus LDL receptor and
VLDL recepior genes to LDL receptor defective thesus mookeys: The goal is to demonstrate that transgenes reduce
plasioa EDL levels, slow development of arterial lesions, and- are safe during a24-month period.

The helper-derived adenovirustransgene complex (HD-Ad'LDL-R) provides good eXpression in mice for n more than.
6 months and we anticipated similar resuits in thesus. HD-Ad holds great promisc for gene therapy since the genes
coding for viral proteins, the source of antigenicity, have been removed. Our first atternpts to treat rhesus with
HD-Ad LDL-R resulted in good gene expression and reduction in cholesterol levels, but for only 2 weeks; less than
1% contamination of the preparation with helper virus induced an immune response that limited expression. Cur
current effort is focused on producing high grade vector with little or no hcipcr viras contamination and establishing
long term expression in the FH rhesus.

The results of this project will be sued to develop proccdum for human ciim'cal trials.
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ABSTRACT - '

In the premature infant, the ductus artesiosus frequently remains open for many days or weeks after delivery. As -
many as 76% of newborns delivered prior to 28 weeks gestation will require some form of therapy to close their -
patient ductus. If left unclosed, 4 persistent patent ductus arteriosus is associated with significant morbidity:
bronchopulmonary dysplasia (with its prolonged need for mechanical ventilation) and necrotizing enterocolitis
Numerous studies have shown that early closure of the ductus arteriosus decreases the severity of . L
bronchopulmonary dysplasia and decreases the incidence of necrotizing enterocolitis. Although inhibitors of .
prostaglandin synthesis, like indomethacin, induce ductus.closure m 85% of preterm infants in whom they are used,
ductus reopening ocours in 20-30% of treated infant Recent stidies demonstrate that the postnatal development
of ductus wall hypoxia is an essential step in the apatomic remodeling (hurminal endothelial proliferation, migration,
and smooth muscle cell death) that leads to permanent closure. The studies proposed in this application will ’ -
examine the mechanisms involved in early, spontaneous ductus closure in the fill-term newborn and those itivotved
“in the delayed closure of the premature baboon model of persistent patent ductus arteriosus, which is the only -
model that mimics the long-term events surrounding ductus patency in the preterm human; They will examine the
hypothesis that vasoactive factors that alter ductus tone (eg, prostaglandins, nitric oxide) also interact with an
deregulate the growth factors and death factors jnvolved in anatomic remodeling. They will examine mechanisms to
increase ductus wall hypoxia in thie preterm newborn. They will use immumohistochemical, Western, and Northern,
techniques to study changes in mRNA and protein expression; they will use assays of cell migration, proliferation,
and cell death in isolated vessels; endothekial and smooth muscle cells in culture. They will characterize changes in
receptor populations and test their findingg in vivo. These studies should increase our understanding of what
initiates and sustains the process of ductus closure after birth and why it does not occur in the preterm infant

Printed o 5/13/2004 11:03:44AM 117



A AW LT O KEPOKL PERIOD: 05/ lf2003-04f29/2004 - ’ - . Final
COLLABORATIVE PROGRAM IN BPD (0013) - ‘ ' '
NPRCUNIT:  PHYSIOLOGY & MEDICINE '

Y&NPRC$: 12.000% ‘ -
INVESTIGATOR . . DEGREESSTAFF DEPARTMENT- - NON-HOST INSTITUTION : STATE,
e - = CODE SR ‘ COUNTRY _ o
COALSON, JACQUELINEJ. PHD = A : ‘ UNIV TX HEALTH SCIENCE CENTER
' s o , . SANANTONIO, TXUSA
o ..+ _ DYMPHD. C. 'COMPARATIVE SFBR, TXUSA .
. : . MEDICINE - o
™MD A ' : UNIV CA,SF,CAUSA" . " - .
‘MD AL ‘ NATIONAL JEWISH.CENTER, CO. .
Co : . UsA : o
\ MD . A . o - UNIV ROCHESTER, NY USA
\52} PHD- - AL . 'UNIV TX SW MED CENTER, DALLAS, -
ﬂ “PHD-. -~ A : o BARNES-JEWISH HOSPITAL, MO
; / i o : . . Usa |
| MD. A - "UNIV TX SW MED CENTER DALLAS, -
\’ : - . - TX USA ‘ _ C
{ MD,PHD- A BRIGHAM AND WOMEN'S.
. : HOSPITAL, MI USA _
MD A - NATIONAL JEWISH MEDICAL AND -
S , . RESEARCH CENTER, CO USA
— MD A L " UNIV TX HEALTH SCIENCE CENTER |
_ , _ SAN ANTONIO, TX USA .
AXISICODES: 1A,20 A * AXIS Il CODES:60, 64, 65, 71
ABSTRACT ' '

The baboon model of bronchopulmonary dysplasia (BPD) developed over the last 18 years at SFBR is unique.
Baboons develop a disease that is véxy simnilar, if not identical, to the human disease of BPD, but in a controlled
environment In recent years, the widcspread;avai]abiiify of surfactant-replacement therapy and increased clinical
experience with very immature neonates have increased survival rates in newborns bom prematurely at 28 wecks:
gestation with birth weights 1,600 grams. In those infants 1,000 grams, a high risk for chronic lung disease exist
because 70-90% of these survivors develop chronic lung injury after recefving only minimal amounts of assisted
ventilation. The syndroine that develops in these survivors is known as chronic lun g disease of infancy.

The specific aims of the BPD Resonrce Core are 1) to prodisce and deliver cesarean section:100timed baboon
pregnancies per year of known gestational ages, 2) to maintain these premature baboons in a neonatal intensive care
unit for up to 14 days, 3) to provide tissue specimens taken at the time of delivery, during the animal's clinical
course, and tailored to each investigator's needs, 4) to provide-a Data management Core for animal information
refrieval During this funding period, the BPD Resource has brought together 9 established investigators with
various backgrounds and expertise who are examinin g the roles of several hormones, selected growth factors, and
other modulators en hung maturation. Each is funded by a NIH RO1 grant.

The results have been important contributions to understanding the effects of oxygen and hyperoxia on biological
processes in premature lungs. The model for chronic lung disease of infancy has been well established.

The focus in the first 5 years of the project was to develop better understanding of BPD in the baboon model; the
emphasis during the current 5 years is to focus on chronic hung disease of infancy, which involves lack of alveolar
formation and fascularization of the premature Jung.
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ABSTRACT '

High concentrations of oxygen and mcreased airway pressure are administered to mostpreterm neonatm w1th
respiratory distress syndrome, Among the survivors, 20 percent to 30 percent develop a form of chronic hung .
disease called bronchop‘ﬂmonmy dyplasia (BPD). Tissue damage caused by the superoxxde anion {O2-) and other
free oxygen radicals has been implicated in the pathogenesis of BPD. We have synthesized a class of novel, small-
Mn(IXI) porphyrin mimetics of superoxide dismutase (SOD) and catalase. These compounds have been shown to
be effective in blocking injury in cell culture and whole animal models of oxidative stress Preliminary results now
suggest that these SOD mimetics will be efficacious i in protecting against the exidative stress component of BPD in
premature infants. We propose designing, synthesizing, and characterizing Mx(HI)—porphyrms with high SOD
activity that can bedelwered to critical targets located jn the intraceliular and extracellular spaces of the ing. The
efficacy of the new SOD mimetics will be tested on BPD through use of the Bronchopulmonary Resource Center in
San Antonio. Our specific goals in this proposal are to 1) determine the pharmacokinetictoxicity profiles of our
existing lead SOD mimetics; 2) design and develop new SOD mimetics; 3) screen new SOD mimetics in nonprimate
models of oxidative injury; 4) test SOD mimetics in baboon BED; and, 5) determine the mode of action of SOD |
mimetics in the BPD model ‘We expect these studies to provide new insights on the rele of oxidative stress in BPD
and to provide a novel new therapcut:c approach to reducc the impact of this devastauug disease in premature
infants.
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ABSTRACT

Studies, will utilize. a weli chamctcnzed, pedlgreed colony of more than 250 female baboons to estabhsh a NI-IP
model of naturally occurring perimenopause and menopause. Postmenopausal women are at increased risk for -
cardiovascular disease and osteoporosis, as well as other conditions Hormone replacément therapy (HRT) -
cﬁ‘ectrvaly reduces the risk, but only a fraction of U.S. women receive HR Research into menopavse and HRThas
relied on surgically ovariectomized N}!Ps as models of menopause. ‘This does not adequately reflect the condition
in women, where ovatian function declmw gradually over several years and the postmenopausal ovary continues to
produce androgens. Pilot data from the SRPRC indicate that aging female baboons undexgo a natural transition nto
mencpause with hormonal and physiological changm similar to those seen in women ‘The specific aims of this

posa] arei)tochmmtmthepe:menopausalpmod, 2) t deterinine the hormonal profiles of pre-, periand -
postmenopausal females; 3) to longtmdmally assess relevant physiological variables in these three cohorts. These g
aims will be achieved throngh menstrual cycle analysis, assays of annual blood sample of hormones-and
lipoproteins, ultrasonnd measm’emenis of peripheral vascular reactivity, and radiographic measurements of bone
density. Interventional studies of novel HRT regimens-are proposed for years 4 and § with the goal ofi mcrcasmg
nanonal compliance with HRT by developmg an acceptable aItemanve.
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ABSTRACT

Daily circulating sérum xeprodnctwe hormones levels are useful for predicting the phase of the menstrual cyc!e in
nonhuman primates and in ofder animals dernonstrating cycle irregularities, such as persistent elevated Follicle

. Shmu]anng Hormone levels. Serum levels provide materials for assessment at a point in time while urine levels

. reflect average serum levels over the past few hours. For most primates, acquisition of daily blood samples requires
cither chemical nnmobnllzauon or use of the tether system while urine samples can be collected with a metabolic pan
and with minimal dlsnnbancc to the-animal The purpose of this-project is to sxmu]taneously collect urine and blood
samples during the first 15 days of the menstrual cycle in normal cycling and ‘pre and pcmmem)pausal baboons and’
compare sexum and vrine values. This project will provlde an opportunity to pred:ct the va!ue of using urine to '
assess reproductive homone status
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ABSTRACT

Bronchopulmonaxy Dysplasia (BPD} i is'acommon disease of premature mﬁmfs who Tequiré oxygen and venhlator
therapy. At times fatal BPD pmbably results from disordered healing if injury to developing lungs, Abnormal
microvascular development is chatactenshc of BPD; leading to insufficient surface for gas exchange, The & inajor goal
- of this proposal is to investigate expression of Vascular Endothelial Growth Factor (VEGEF), a major angiogenic
- factor that is important for development of the mlcmvasculatme The rationale for these studies, based on-onr-
‘prefiminary data, are I) that VEGF expression increases in fung: development co-incident w1th expansion of the )
alveolar microvasculature, and 2) that Eyperoxic injury to. developing Iung inhibits VEGF expression. Our overall .
hypothesis is that the devclopment of experiméntal BPD in'the baboon results in disruption of the normal gene
program for VEGF expression. Abnormat VEGF expression may be central to the microvascular abnormalities " o
* found i BPD: The first Speczﬁc Ainr investigates the cell-specific expression of VEGF in normal developing
baboon hung, using Northern hybnd!zahon and in situ hybridization (ISH) combined with immumocytochemistry -
(ICC). These experiments will also examine the VEGF mRNA splice variants, proteir isoforms and VEGEF
receptors. Using a model of BPD that develeps in baboons delivered. prematurely at 125 days gestation, the second '
 Specific Aim investigates the hypothesis that VEGF/VEGF receptor expression is decreased when the animals :
develop BPD. These studies will also examine the VEGF splice variants and protein isoforms. Because extreme
hyperoxia inhibits VEGF expression and alters the- -proportion of splice variants, the third Specific Aim will. )
investigate these factors in a baboon model in which the animals are delivered at 140 days gestation and treated vnth
100 percent oxygen. VEGF is regulated by the HLF transcription factor, by cell differentiation and by cell
‘proliferation. Using dual ISH and combined ISHACC, the fourh Specific Aim examines norinal and BPD lungs for
these characteristics in VEGF-cxpressing cells. Becamse VEGF is a survival factor for endothelial cells and protects
them from oxidant injury, these-data-may lead to a novel therapy for the treatroent of the microvascular
abnommalities of BPD
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' ABSTRACT'

One goal of this research 1stodescn‘bcthenemalcnuntsthatpmwdemputtonndgctandparasolrennalganghon
cells, the neurons that give rise to two of the major parallel processing streams in the visval pathway of monkeyz -
Since the retinas of monkeys and hwmnans are similar, the results would also be helpful for undesstanding human
vision. We are studying the midget ganghon ‘cells that pro_;ect to the parvocellular layers and are thought to
contribute to both spatial vision and red-green color vision. The working hypothes;s is that interactions between
two types of amacsine cells are essential to account for the surround responses of midget ganglion cells. We are also

* studying parasol ganglion cells that contribute 10 many aspects of perception, particularly to the perception of

_ motion. The working hypothesis is that gap jonctions are a common feature of this pathway. We are making
realistic computer models of the neural circuits that provide input to the midget.and parasol cells based on the
anatomical results. The model of the circuit will be used to test a novel hypothesis to account for their
cone-specific surrounds without any -cone specific connections except those known to exist in the cells. The
modeling studies will test the hypothesis that difference in the synaptic inputs to ‘midget and parasol ganglion cells
can account for physiological differences between these cells, specifically the higher sensitivity and more transient
response to huninance contrast in parasol cells The primate center provides tissues for this project.
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ABSTRACT | ' '

To define mechanisms involved in type I cell-specific, Mdevelopmemal and hormonal regulation of surfactant
syntbaszs in fetal lung we have.focused on surfactant protein-A (SP-A), which is expressed in hung alveolar type If
cells and is deve!opmenta]ly regulated in concert with surfactant phmphohpxd synthesis We found that the fetal
baboon serves as an excellent model for the human with regard to the surfactant protein-A (SP-A). genes and their
regulation. Recently, we found that the transcription factor (TF) TTF-1 plays an essential role in camp. indhiction
of SP-A promoter activity . Camp treatinent of type I cells increases TTF -1 phosphorylation, DNA -bmdmg and
transcriptional activity. Developmental and cAMP-induced changes i in TTF-1 phosphorylation and DNA-binding '
may facilitate its interaction with others TFs and co-activators, mu]tmg in an induction of SR-A promoter activity .
To identify factors that interact with TTF-1, we will use a novel a yeast two-hybrid system. CDNAs of i interest "
will be analyzed to study developmental regulation, cell-specific expression, as well as their abihty to activate the
SP-A promoter. We also have observed that the inductive effect of cAMP on SP-A gene expression is dependent .
upon a critical leve} of environmentat 02. To define mechanisms for the permissive role of 02 on binding of fetal )
lung nuclear proteins to previously characterized response elements within the 5° -flanking region of the bSP-A gene,
Changes in the Ievels of the O2-reguilated TFs NF-kappaB, its inhibitory partner IkappaB, HIF-1 a]pha andthe
related protein EPASIHLF in lung tissues of fetal baboons during development and afier organ culture in2
percents vs. 20 percent O2 will be analyzed. Previously, we found that lipogenic TFs C/EBPdélta, PPARgamma -
and SREBP-1 and -2 are expressed in type II cells and induced with type Il cell differentiation. Expression;
cellular/subcellular Jocalization and DNA-binding activity of these TFs will be analyzed in baboon fetal hing during
development and in association with changes in surfactant synthesis. We also have observed that postaatal

" ventilation of prematurely delivered baboons (125 days) resulted in a 4-fold increase in DSPC pool sizes to levels
similar to those of term animals; postnatal Dex treatment stimulated increased mobilization of DSPC and SP-B into
the airways without having an effect on total tissue pool sizes. The marked induction of surfactant phospholipid
synthesis in the transition {o ait-breathing suggests that dramatic changes in Q2 availability to the type I cell may
play an important role in the induction of surfactant synthesis. Effects of ventilation and systemic treatinent with
Dex and Bt2cAMP on surfactant protein and phospholipid synthesis will be coxrelatcd with expression of the
OZ-regulated and lipogenic TFs The studies outlined in this proposal should advance our understanding of basic
mechanisms involved in developmental and hormonal regulation of type I cell différentiation and surfactant
synthesis and facilitate development of therapies to accelerate lung development and surfactant production in
prematurely born infants to-avoid the deleterious effects of mechanical ventilation resulting in BPD.

-
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ABSTRACT ‘

The focus of this proposal is to characterize mechamsms controlling elast:n synthcsls and turnover during the

development of bronchopulmonary dysplasia (BPD) resulting from ventilation of the premature hing. Elastin =

confers the requisite property of elastic recoil to such hmg structores as alveoli and alveolar ducts, bronchioles, and

blood vessels, and thus is essential for lung function. We have pnmously ‘démonstrated abnormal elastic fiber

deposition in an experimental model of BPD, and others have demonstrated. increased clastolytic activity in the

- BPD lung. Still, the root canses of elastic fiber abnormalities in BPD are not known. We hypothesize that

. mesenchymal colls: of the premature lung respond to the strain of mechanical ventilation by increasing the’
expression and deposition of elastic extracellular nmtnx components out of proportion to ‘what is required for*
alveolarization. Exposure to hyperoxia mdy result in 'the production and release of elastases such as neutrophil

. elastase or matrix metalloproteinases that damage elastic fibers, as vwell as cytokines or growth factors that alter
extracellular matrix gene expression by lung ﬁbroblasts. These events result in the excess deposition of disordered

. elastic fibers at sites of failed development of new abveolar walls. The accumulation of disorganized elastic fibers at
these sites may limit the ability to recover frominjury. To determine the causes of abnormal elastic fiber deposition-

- during the development of BPD, we propose to study the expression of elastin, fibriflins] and 2, and lysyt oxidase,
all required for normal efastic fiber synthesis, and to characterize the elastases present in the injured lung, Our
experimental approaches will include quantitative analysis of elastic fber-related and elastase mRNA expression by
RNAse protection assays, as well as localization of expression by in situ hybridization and immmunohistochemical
analyses. The molecular mechanisms regulating tropoelastin expression during normal baboon lung development
and the development of BPD will be determined by assessing changes in tropoelastin gene transcription,
steady-state mRNA levels, and protein synthesis, expression and activity of elastases in the BPD lung will be

* assessed by a combination of substrate zymography, immunchistochemistry, and in situ hybridization.
Determining the effects of interventive treatments on the expression of elastic fiberrelated genes and the elaboration
of elastases will test the hypothesis that treatment which prevent BPD will also restore normal patterns of elastic
fiberrelated gene expression and elastic fiber deposition.
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ABSTRACT

Ingestive behavior is a major factor in predisposing to a variety of diseases, but the neurohumoral mechanisms
responsible for ingestive behavior are not well understood. An understanding of those mechanisms may lead to new
strategies for controlling ingestive behaviors that are risk factors for specific diseases. This is a five component
multi investigator program that involves several institutions: The objectwi are to dcvciop a better understanding of
the following 1. Neurchurnoral organization of fngestive behavior in a mouse model 2. Salt sensitivity of blood '
pressure in a chlmpanzee model 3, Appetite mechanisms in bumans and in a baboon model 4. Newrohumoral
‘control of salt and water intake in a baboon model. 5, Brain receptor mechanisms in-a baboon model Projects 2 and
4 are conducted at the SNPRC. The preliminary results for Project 2 support the hypothesis that an increase in
dietary salt causes a significant elevation of blood pressure within 9 months, and the effect is reversible when the
animals are rettirned to a low sait diet. Prelimivary results for Project 4 support the hypothesis that hormonal

factors related to renal salt and water homeostasis are unportant in regulating salt intake behavior in primates. It is
expected that the results will provide sufficient data to enable future research on the physiological mechanisms that
control salt appetite and the undertymg genctic factors that control these mechanisms.
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ABSTRACT |

‘Very little is known in regard to the neurchumoral ﬁw‘bom that regulate ingestive behaviors in prnnate specxes]n
earlier work, we showed that l_r_xcrcased salt intake behavior produced by salt depletion i the baboon requires
functional brain angiotensin mechanism: However, components of the hypothala:mé pituiimy adrenal axis that are
potent stimuli for salt and water intake in m:oe, rats, rabbits and nngulatm do not have any effect on mgwtlvc '

. bahaviors in baboons
The objective of this study.is to develop a baboon preparation that will pemnt administration of nem'ohumoral .
factors to-brain structures, so we can. observe activation of brain ¢centers using fMRI technology. The initial steps
require development of a non-ferrous metal cannula, systera for administration of hormonal and neurotransmitter
agonists and antagonists into brain CSF while collecting fMRI i images for brain activation observatioris. An
intravenous anesthetic protocol has been developed that permits sedation of baboons for periods of up to3 hours -
while collecting brain images. Using this procedure we have replicated in baboons a recent study we conducted in
humans in which intravenous saline infusion was vsed to stimulate thirst while collecting PET images of brain
activation. The areas of the baboon brain activated by hypertonic saline were identical to the brain centers activated
in the hwman stadies. We will explore several approaches for a non metallic canoula system for implanting in the
baboon lateral brain ventricle. This system will enable the collechon of PET i images of brain activation responses to
stimuli applied directly to the brain. :
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 ABSTRACT

_Sodium-dependent hypmensmn has long been associated thh a defect in-renal finction Experimental models as
well as buman studies have also suggested that.an alteration in genetic expréssion may contribute to the
hypertensxve process . Sodium-lithium countertransport: (SLC) activity is one mechanism that hielps maintain
intracellular sodivm concentrations, and in some hypertensive patients, SLC activity is increased. These individuals
also experience an inappropriate response to sodium challenges that appears to result from a lack of suppression of
the remn-ang:otensm-aldostmne system (RAAS). The association between SLC activity and hypertension is _
genttically determined since it occurs in families. It is uncertain whether this reflects an alteration in the gene for .
SLC, one of the genes that may increase RAAS function, or an interaction between genes for the two-systems. The - -
goal of the proposed studies is to examine the relationship between SLC activity and the RAAS in a non-buiman
primate madel in which the SLC phenotype is high or low. The hiypothesis to be tested is that a high SLC activity
is associated with inappropriately high RAAS function and a-greater arterial pressure sensitivity to dietary sodium
In three aims, the contributions of peripheral and central RAAS components to sodlmn-dependent hypertension
will be stadied in baboons with the high and low SLC phenotypes. In the first aim, regnlation of the RAAS will be
examined in high and low SLC animals during 2 step-wise increase in sodium intake. These experiments will
determine whether animals with high SL.C activity bave a reduced abihty to suppress the RAAS and develop
salt-sensitive hypcrtenmon. The second aim will 1 investigate the role-of angiotensin and aldosterone in the

 stimulation of hypertension by sodivm and their ability to cause blood pressure to rise in high and low SLC
animals. This aim wiil determine whether by raising plasma angiotensin or aldosterone the high SLC animals are-
more likely to. become hypertensive. The third aim will focus on central nervous system mechanisms associated
with an inappropriately high RAAS in high and low SLC anispals. These studies will determine whether the high-
SLC activity results in more sensitive ceniral mechanisms dnvmg the sympathetic nervous system to raise arterial
pressure. These studies will help provide data to determine whether an inappropriately hlgh RAAS activity can
cause hypertension. Importantly, this work will also reveal whether the genetically dctcnmncd phenotype of high
SLC is important in predisposing an animal fo sodium-dependent hypertension.
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ABSTRACT

The signaling molecule nitric oxide (NO) is critically- mvol'vad in- ar:way and vascular function in the dcvciopmg fung.
NO is produced by three isoforms of NO synthase (NOS),, neuronal NOS (iNOS), endothelial NOS (¢NOS), and
inducible NOS (iNOS). - Our preliminary work in-normal baboon fetuses indicates that a}] three isoforms are

expressed in airway epnthelmm, and that nNOS and eNOS areup:egulaxed during Jate gestation to optimize No
production in the perinatal period. anchopuhnonary dysplasia (BPD}is an inflammatory condition which .
disrupts the development of the preterm human hing, and it is characterized by airway and pulmonary vascular
dysfunction. Qur initial studies in the baboon BPD model- indicate that hing NO production and Jung sNOS and-
eNOS expression are markedly attenuated during the genesis of BPD, and that NO replacement by inhalation (iNO)
results in a sustained improvement in oxygenation index. The overall objective of this proposal is to mvest;gate the
role of alterations in NOS expression in the pathopysmlogy of BPD in the baboon model. The primary hypothesis-
is that pulmonary nNOS and eNOS expression are downregulated during the development of BPD, leading to
diminished NO production and abnormal airway and vascular structure and function; The secondary hypothesis is
that iNO Teverses these abnormalities 'Aim 1 is to define the normal ontogeny and changes in NOS protein and
mRNA expression in earty BPD, using approaches including laser capture microdissection to evaluate NOS mRNA
levels in specific cell types barvested from frozen sections Ain 2is to determine the role of each NOS isoform in
airway and vascular function in studies of NOS antagonism in intact apimals, Aim 3 is to reveal the changes in
exhaled NO levels with fetal development and BPD, as well as the contribution of each NOS isoform to exhaled-
NO. Aim 4is to determine the effects of INO on airway and vascular function, on the pulmonary course of earty
BPD, and on lung histology. Aim 5 is to detenmine the mechanisms underlying constitutive nNOS and eNOS gene
expression in cultured in baboon airway epithelium, and the role of cytokines in their downreguiation. The results.
obtained will increase our knowledge of the role of NO in normally successful postnatal pulmonary adaptation and
in the pathophysiology of BPD, thereby possibly leading to novel therapies for this devastating disorder.
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- ABSTRACT. .
- Qur overall. hypothcs-;s is that bombesin-like pc'pt!dc (BLP) isan ear}y medxator of hmg jury in -

. bronchopulmonary dysplasia (BPD). Increased numbers of pulmonary néuroendocrine cells (PNECs) contammg

" BLP occur in human infants with BPD, Pulmonaly BLP and BLP receptor mRNA levels normally peak during the-
canalicular period, declining to fow levels during alveolarization. Excessive BLY in pretérm infants could potentiate -

"BFD, mechatmg pertbrochiolar and interstitial fibrosis, macnvc airways disease, and inhibiting alveolarization. We
observe mereased urine BLP Jevels approximately48-72h after bmh in2 distinct baboon models of BPD, with BLP
levels correlating with severity of subsequent clironic hing disease. Postnatal treatment with anti-BLP monoclonal
antibody 2411 protects against BPD in both. models. We.will address our overall hypothesis using three Aimg.
AIM 1: To determine the pha:maco!og:ca] macbamsnm and clinical usefulness of 2A11. for preventing acute and
chronic Jung disease in preterm baboons in vivo. Hypothesis number l 2A11 functions by blocking _
pro-inflammatory effects of BLP during carly BPD. We will also.evahiate a BLP receptor antagonist AIM 2: To-
analyze cellular and pharmacological mechanisms of BLP and 2A11 effects using simplified in vitro alveolarization
systems. Hypotheses number 2: (3) Abnormally elovated BLP during the early saccular petiod inhibits
alveolarization. {b) Key target cells for BLP during this process are mesenchymal cells, which alter production of
mediators to become anti-angiogenic. We will characterize fibroblast-derived mRNAs included by BLP that are able
to midulate alveolarization. AIM 3: To explore the role of BLP andlor PNECs as mediators of other
BPD-asscciated changes, in collaboration with other U10 Investigators Hypothes;s number 3: BLP is induced by
oxidant injury and acts as proximal cytokine, promoting acute and chronic inflammation with interstitial fibrosis.
Effective anti-oxidant therapy should decrease BLP secretion, leading to iproved clinical outcomes. Combined -
modahty treatment with anti-oxidants together with 2A11 will be considered as resources permit These
approaches will be instrumental in clarifying the underlying pathophysiology of BPD: The proposed mvesnganons
will facilitate rational improvement in therapeutics based on comprehensive understanding of disease mechanisms.
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ABSTRACT :

In humans and animals, thcm are maty’ dlﬁ'aent c!ass:ﬁcatlons of ep:)epsy The clas&ﬁcatxon of seimres and
epilepsy requires a detailed clinical history and com:lauon with interictal (between seizure) electroencephalography
(EEG). In animals, to further characterize the seizure types, a careful observation of the seizures and the frequency
is required. Spontancous seizures have been reported in the pedigreed baboons at SFBR for over 15 years. The, )
seizures have occurred in the absence of any overt neuropathologic, toxic or metabolic abnormalities, but the seizure:
types and frequency have pot been well characterized. ‘The seizures oceur. too infrequently to warrant continuous
observation or monitoring. Different types of epilepsy, however, have distinctive BEG pattems. The information .
from these EEGs can be obtained and studied in an awake epileptic individual that is not having clinical seizure -
activity during the exam. Also intermittent hght stimulation (photoshmuiatmn) can, in predisposed animals, induce
clinical manifestations of epilepsy, seizures. A prehmmary survey of the epileptic-baboons using a combination of
photostimmlation and EEG recordings to characterize the type of cpilepsy has deémonstrated 3 distinct epileptic
types. We will characterize additional ep:leptlc baboohs and their relatives. ‘These animals represent a unique
animal model for inherited epilepsy. From a clinical and genetic standpomt they will be useful to study ep:lepsy in
h\xmansandtotestnewdrugsusedtotreatepi]epsy . '
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ABSTRACT - .

. Myopia (nearsightedness) is on the rise around the world and in the Umted States. It affects tens of millions of
Americans and, in progressive forms, is a leadmg cause of blindiess, Earlier research with humans and. experimental’
animal models has made it clear that the postnatal development of the eye and refractive State invofvesa

combination of genetic and visnal factors The rise in incidence of human myopia has been associated with increases

- In literacy and levels of education, although the niture of the rclahonslnp is-unclear. Research wsing animal models -
has established that visual stinmli refated to retinal. defocus regulate eye growth.and refractive state. The studies:
described in this proposal use various visaa) mamp\ﬂauons 10 explore the- temporal intégration ‘of visual stinwli that -
affect eye growth and the biochemical sechanisms.that may wndertie these changes The following questions are -
asked: (1) How does the eye temporally integrate different visual sl:zmnll for the regulatmn of eye growth? To
answer this; the mkugators will contrast the effects of different states of defocus or depnvauon with corrected or
clear vision and examine the stimulus durations necessary to elicit different ocular growth responses. (2) Do ocular
circadian rhythms in IOP, axial length and choroid thickness play a role in the regulation of ocular growth? '
Specifically, the investigators will examine the phase relauonshlps ‘between these different thythms during induced
changes in ocular growth rate. (3) How do the tempoal pattern and accumcy of dccommodation affect the degree of
blur experienced during near work tasks and when viewing through negative power spectacle lensés? These
measures of accommodative behavior will then be correlated with the degree of experimental myopia induced: (4)
What are the changes in scleral extracellnlar matrix during experimentally induced changes in ocular growth, and how
are they controlled? Using ocular tissues from the other experiments, the investigators will quantify changes m
scleral extracellular components and cotrelate them with visually induced increases and decreases in ocular growth
rate. In addition, the possibility that retinoic acid synthesis by the choroid</RPE plays a role in the signal cascade -
from retina to sclera will be explored. This project will- bnng together several tines of investigation to help answer
important questions relating to how myopia develops in response to altered visual experience. These stodies will
provide new information for understanding the association of near work, such as readmg, and the dcvclopmcnt of*
myopia in bumans.

The primate center supplied manmnoset embryonic and fetal tissue for this project.
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Bronchopulmonary dysplasia (BPD) is a common, disabling and spmetimes fatal chronic Tung disease. It frequently
accompanies premature bisth and treatment of respiratory distress with artificial ventilation and high concentrations
of inspired oxygen (hyperoxia). The biochemical basis of BPD is not well understood. In the baboon, EXpOSUIE 10
hyperoxia is required treatment in both the ultra-premature (125 d) and premature (140) model of BPD. Hyperoxia - "
damages mitochondria results in loss of aconitase activity, deoreased mitochondrial and cell respiration; and loss of .
ATP. On that basis, this proposal’s principal hypothesis is that adaptation to hyperoxic stress requires o
up-regulation of glycolytic, andor glutaminolytic, enzymes ‘Because hexokinase rate- limits glycolysis in hung, it is
hypothesized that expression of lung hexokinase(s) is up-regulated. Replacement of deficient mitochondrial
anti-oxidants may alleviate eaily respiratory distress and resulting BPD and decrease up regulation of glycolytic
enzymes. These hypotheses will be tested in these AIMS; 1y Determine differential expression of mRNA’s

encoding components of the mitochondrial pmih-oomplex-hcxok:inases (HKs), porins, and adenine nucleoiide_
translocators (ANT), these same proteins; and relevant glycolytic and glutaminolytic enzymes; 2) Define early

status of critical anti-oxidants (glutathione [GSH], thioredoxin [TRX], superoxide dismutases]), their precursors .
{S-adenosylmethionine), and oxidant target (aconitase) markers, and (3) Define the efficacy of early, continuous
infusion of S-adenosylmethionine (AdoMet), a precursor of cellular and mitochondrial glutathione (GSH), on these
markers and pulmonary histopathology of BPD. Hexokinase binding to, or release from, mitochondria will be.
quantitied vsing immunogold electron microscopy. Activities of HK, phosphofiuctokinase, and additional critical
glycolytic and glitaminolytic enzymes also will be assayed. Lung GSH, TRX, and AdoMet, as well as circulating
GSH, AdoMet, and sulfur amino acids will be measured carly in the 125 d model. Together, these approaches will
help define whether changes in hexokinase activity expression, known to occur in Jungs of adult rats made
oxygen-tolerant, also occur in the premature newborn baboon. In addition, they will indicate whether or not
increased expression of pulmonary glutamine- utilizing enzymes also occurs during pulmonary oxidative stress and.
whether anti-oxidant stress and whether anti-oxidant supplementation modifies these adaptations
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ABSTRACT o ' ' -

Hepatitis C virus (HCV) poses a worldwide health problem sitice the majority of individuals exposed to HCV
become clironically-infected and are predisposed for developing liver disease. Using DNA microarrays, we have .
previously described the changes in liver geneexpression associated with acute or chronic HCV infection in-
chimpanzees. The most notable éha_ngw in gene expression, in botl models, ocenrred in interferon (IFN)-response
genes. Specifically, differences in thic mRNA expression levels of 2 critical IFN-activated transcription factor
(STATY) were detected. Two splice variants of the STATI mRNA encode STAT1 and STATIB, Since, STATI8
can function ag dominant negative regulator of transcription of IFN-response genes, the possibility exists that
differential expression of STATI mRNA splice-variants may contribute o the establishment or maintenance of -
chronicity. in chimpanzees, The objectives of these is to address the differential expression of STATI (mRNA and
protein levels) in vivo from liver putichi biopsies of HCV infected chimpanzees and in vitro using a tissue culture
replicon system developed to study HCV replication. The data may provide insight into the interferon response to
HCV. The specific goals include; analysis of the ratios of STAT /8 mRNA in HCV chronically infected '
‘chimpanzees by TagMan reattime REPCR; analysig of the protein levels and activation stats of STATI and
STATI8 in liver punch biopsies taken from chronically infected animals and animals that underwent acute-resolving
infections; and examination of the role of STATI in regulation of HCV replication and IFNresponsiveness. This is

. @ new study and no results are currently available from this study. E
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Simizn immunodeficiency virus (SIV) becomes more virnlent upon in vivo evolution. Also, tissue specific yhﬁants .
have been identified that may impact infection and disease. The mechanisms by which STV acquires increased .
potential to replicate, and théreby drive disease progression, are not well undetstood. Identifying the roolecnlar
determiniants of virulence will provide a basis for uncovering the host-virus interactions important for efficient virus.
replication. Our date demonstrate that the LN-derived SIVmme virus more efficiently utilizes antigen presenting,

celk T-cell interactions for replication than do other variants of SIVmne. Pol and Nef mmtations appéay to be
important for the phenotype of this virus. Additionally, adhesion molecules on dendritic cells and macrophages are.
critical for supporting replication of this virus. Further stadies will focus on identifying how this virus isbetter.
able to utilize signaling between antigen presenting cells and T-cells for replication, and whether it alters the
maturation state of dendritic cells andor macrophages. o : I
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ABSTRACT

Sexual transmission is the primary route by which human 1mm1modeﬁcle:ncy virus (HTV) is acqmred. In the

.. prevailing hypothcsm about the initial events of mfectxon, dendritic cells (DC) serve as major vehicle for traﬁickmg
HIV across the mucosa and to secondary lymphoid organs, such as lymph nodes (LN) where robust viral.
replication can be initiated. ADC-specific molecule, DC-SIGN, appears to be involved in binding and transfer of
infectious HIV to CD4+ T -cells, although it does not fanction as an entry receptor. The SIV macaque model
represents the best experimental system for examining the significance of DC-SIGN 'in transmission and
pathogenm However, Jack of suitable reagents for studying DC-SIGN's role in vivo has hampered efforts in thig

" area. The goal of the study is to clone, express, and characterize macaque DC-SIGN for SIV trahsreceptor ﬁmcuon )
To generate monoclonal amﬁbodla that prevent SIV-DC-SIGN interactions. Pig-tailed and rhmm macaque and
African green monkey DC-SIGN were cloned: from- monocyte-derived DC grown in the pmence of GM-CSF-and

~ ILA. DC-SIGN was amplified by PCR following ¢DNA synthesis of total mRNA harvested from DCs. Seque:nm
were compared to human DC-SIGN DC-SIGN from pig-tailed and rhesus. macaques is nearly identical ‘African
green monkey DC-SIGN has additional mutations. The macaque molecule. i3 92.1% 1denucal with human DC-SIGN-
were generated These antibodies prevent some, but not all STV variants from binding pigtailed macaque DC-SIGN.
-Intermstmgly, expression of DC-SIGN is higher on pig-tailed macaque DCs than rhesus macaque DC2: Virs:
binding and transfer studies are ongoing. The binding site of the anti-DC-SIGN- monoclonal antibodies i is belng "
mapped. The DC-SIGN binding site is being mpped for the SIV envehpc proteins. - : -
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ABSTRACT

Approximately 2% of the US population is chronically infected with Hepatitis C virus (HCV). Chronie HCV:
infections result in significant liver disease inchuding cirrbosis and liver cancer in approximatci0% of infected

. individnals. The current therapy of interferon and ribavirin does not result in viral clearance in the majority of cases. -
A better uixdmtandi_ng of the replication of HCV: at a molecular level as well as the factors that detenmine whether,

- an infection will proceed to chronic infection or viral clearance is essential for the development of improved antiviral
strategies. These studies are important for both vaccine and antiviral development. This Center grant is comprised =~
of three research groups located at University of Texas Medical Branch in Galveston, John Hopking University,’
and SFBR. The Principal Investigator for the SFBR component is Robert Lanford. The goals of his component are
to develop HCV replicons and evaluate their replication in tissue cultuges cells including primate hepatocytes, to
characterize the chapges in liver gene expression that.occur during acute HCV infection in the chimpanzee model,1
and 1o evaluate the immune correlates of viral clearance and persistent infections. An infectious ¢DNA clone of the

" HCV1 prototype strain was developed. Infectivity was confirmed by the direct intrahepatic inoculation of a
chimpanzee with synthetic RNA produced from this clone. Several HCV clones have been used to construct HCV
replicons and their replication in a vaniety of cells types is in progress DNA microarray technology has been used
to monitor changes in liver gene expression during HCV infection The data imply that both innate immunity
(interferon) and adaptive immunity are important in viral clearance. Rechallenge of chimpanzees that previously
cleared HCV infection demonstrated that a strong CD4 T cell response is associated with protective immunity.
Recently, the feasibility of producing a vaccine protective agains all strains of HCV was demonstrated by showing
that chimpanzees that clear one genotype are protected agains all genotypes.

Direct comparison of immunological data with data obtained from DNA microarray techoology in a series of HCV
infected animals wilt provide insight to the parameters involved in viral clearance. '
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ABSTRACT

Chronic hcpahhs C virus (HCV) infection is'a major threat to the pubhc health. Current thcrap:w have limited
efficacy, but the search for more effective treatments is hampered by the lack of aval!ab!e animal models of HCV
infection. The chimpanzee (Pan troglodytes) is the on]y animal species permissive for infection with this virus, -
We will address this deficiency by dcvelopmg a smal} northurnan priinate model of hcpanus C xnvo!vmg the closely
related virug GBV-B.GBV.B replicates to high titers, is hepatotropic, and causes liver disease in susceptible |
tamarins (Saquinus sp.). Since tamarins are more readily available. than chimpanzees for such ‘studies, GBV:B
infection of these animals Tepresents.a potent:al}y useful surrogate for studies of hiepatitis C: However, although.
GBV-B among all animal viruses has the closest phylogenetic relationship to HCV, its proteins still share only. ~
~25% ideatity at the amino acid level. Moreover, unlike HCV, GBV-B does not appear capable of establishing -
persistent infection in these animals. These features of GBV-B limit its usefulness. To overcome these limitations,.
we will construct chimeric genome-length GBV:B ¢DNA clones in which specific functional domains of HCV are
inserted in liew of homologeus GBV-B sequence. Our hypothésis is that the close phylogenetic relationship .
between GBV-B and HCV will allow the rescue of viable chimeric virases.from these clones, and that these viruses
will represent uniquely valuable resources to the research community since they will allow the in vivo evaluation of”
HCYV antivirals. Under Aim 1, we will construct a full-length, infections.cDNA copy of the GBV:B genome. In.

Ao 2, we will construct infectious chimeric cDNAs between HCV and GBV-B. In Aim 3, we will copstruct .-
chimeras in which the structural proteins of GBV-B and HCV are placed within the genetic background of the
alternate virus, An infectious clone of GBV-B has been produced and one viable chimerje virus has been’ .
constructed.
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ABSTRACT ' '

Approximately 25% of the U.S. population is seropositive for herpes simplex virus type 2 (HSV-2). HSV-Zcauses'
. an important sexually transimitted disease and may enhance the chances of acquisition of HIV: Neonates can also °

. acquire HSV-2 infections as they are born to infected mothers. Such infections result in a high rate of mortality. .-
_Current models to study the in vive biology of HSV infections use small animals such as mice, rabbits, and guinea
pigs. Although these models have made important contributions to the field of herpes biology, they cannot fully
reproduce the full spectrum of natural virashost interactions that occur during infection of 2 primate host HSV-2 ‘
infection of baboons may produce a model with more natural interactions between the virus apd host than is
possible with existing small anima odels of disease. The objective iof this study s to develop the baboon s an
experimental model for HSV-2 vaccine development. In a separate program, we are characterizing HPV-2 (herpes.
papio virus-2; the baboon hiomologue of human HSV-2) infection of baboons to more fully develop this natural.
primate host-virus interaction In contrast, in this study, the human virus is being used to infect baboons in order to
characterize the baboon as an experimental model for HSV-2 vaccine research. We will initially identify a group of
female baboons that are seronegative for HPV-2. This background is necessary to perform HSV-2 infections, since it
js ikely that a pre-existing imune response to HVP-2 may block HSV-2 inféctions. The animals will then be
infected with HSV-2 and the infection profile will be characterized.

Serological screening of fernale baboons has identified a group of seronegative animals that will be subjects'for
experimental infection. Afier a primary bleed, these animals have been kept separate from the rest of the colony
“and are being followed by successive bleeds to confirm that they remain seronegative for HVP-2. Experimental .
infection of nave baboons with HSV-2 will establish the in vivo parameters for further development of this model-
system These studies will be done in collaboration with a commercial sponsor.

Printed o 5/13/2004 11:03:44AM 139



IE 21 RV LI FD0-UD KEPORT PERIOD: 05/01/2003-04/29/2004 ) - Finail

HVP-2 MODEL OF HERPESVIRUS INFECTION (0117)
NPRC UNIT: VIROLOGY & IMMUNOLOGY ‘

| Y%NPRC §: ©0.100%
INVESTIGATOR _ DEGREES STAFF DEPARTMENT '  NON-HOST INSTITUTION: STATE,
S CODE o _ COUNTRY '
MARTIN, DAVIDW PHD A L
: AXIS 1 comc_s&’ 14, 1D, 7B, 9,23 AXIS Xi CODES:66, 77,83
ABSTRACT ' ' '

Approxnnately 25% of the US popuiahon is: seroposrtwe for hex?es simplex virug type 2 (HSV-Z), HSV 2 causes.
an important sexually transmitted disease and may enhance the chances of acquisition of HIV. Neonates can also
acquire HSV-2 infections as they are born to infected mothers. Such infections result in a high rate of mortality. .
Greater than 80% of the¢ U.S. population is seropositive for herpa simplex virus type 1 (HSV~I) This virus is.
typically associatéd with coldsores. HSV-1 infections of the eye are a leading cause of blindness due fo infectious
diseases in the U.S. in addmon, the virus can cause severe infections in immmnocompromised individuals. Current
models to study the in. vivo biology of HSV are not adequate because they cannot fully reproduce the full spectrum
of natural virus/host interactions that occur during infections of a primate host. Herpesvirus papio 2 (HVP-2) .
naturally infects baboons:and causes 2 similar disease to that caused By HSV infections of humans. Development of
the HVP-2babooi model system would allow for key aspects of herpes biology to be understood. The objective is
to characterize experimental infections of narve baboons with HVP-2. The resulting pathology will be compared
with the disease obsérved I naturally infected animals and in humans infected with HSV. Sensitive PCR assay and
virus coculture systems have been established that will allow. for detection of virus replication in inoculated animalg
First round studies have shown the infection of animals with 108 106 plaque forming vnits/ml produces a disease
that is sinilar to HSV infections in humans. Experimental infection of naive baboons with HVP-2 will establish the
in vivo parameters for development of this model system Lower doses of virus will be used to infect animals in
order to define an end point. Future studies wilt focus on receptorshhost tropism and viral immune evasion”

. strategies.
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ABSTRACT L ‘ '

Approximately 25% of the U.S. population is scroposmve for hezpa sxmplex virus type 2 (HSVhZ) HSV—Z canses

a sexually transmitted disease and may enhance the chances of acquisition of HIV. Neonates can also acquirs HSV-2
infections.as they are born to infected mothers. Such infections résult in a high rate of mcrtahty Greater thanso%
of the U.S. populahon is seropositive for herpes simplex virus type 1 (HSV-I) This virus is typically associated
with coldsores. HSV-1 infections-of the eye are a leading cause.of blmdness due to infectious disease in the US. -
Current models to study the ‘biology of HSV are not adequate because they cannot reproduce the full spectram of -
natural virushost interactions that occur during infection of a primate host Herpesvirus papio 2 (HVP-2) naturally
infects baboons and causes a similar disease to that caused by HSV infections of lumians. Development of the
HVP-2baboon model system would atlow for key aspccls of the herpes, bw!ogy 1o be understood. The first step in
the development of the HVP-2 system is to characterize the molegnlar biology of this mtermtmg virus To
accomplish this objective, this subproject has two specific aims. Fll'St, a complete physical map of the HVP-2
genome will be constructed. Second, HVP-2 genes will be identified based on cross-hybridization with known
HSV-1 genes wsing Southemn analysis, Early progress has been aimed at full characterization of HVP-2atthe
molecular level A number of viral genes have been cloned, and functional studies of these gene products are now in
progress. The cloning, sequencing and mapping of the HVI’-Z genome will be completed. Future studies will be
aimed at understanding the contribution of spemﬁc viral genes o ‘the virus hfc cycle.

Printed o 5/13/2004 11:03:44AM 141



R ANV B U . FOCUICL FREIULE UYULALU0S-04/ 2952004 - Final

' BABOON IMMUNE RESPONSE TO HVP-2 (0217}
_mvnc UNIT:  VIROLOGY & IMMUNOLOGY

%NPRCS: 0.100% .
' INVESTIGATOR. . DEGREES STAFF DEPAR‘I‘MENT ' _--NbN_—HOST INSTITUTION: STATE,
o CODE -~ - " - . COUNTRY -
MARTIN, DAVIDW PHD A N
AXISI CODES: 1D, 7B, 9, 23 ' ) " AXIS I CODES:66, 77, 83, 91
ABSTRACT - '

The Objecﬁve of these studies is to charactenze the i mnnunerwponse to hmpesvm:s pap:oZ (HVP-2)in

' nahnally-mfected colony animals. These studies are important in order to define viral targets that are consistently .
recognized by the baboon immune response and represent rational targets for development of a vaccine. To
perform these studies, 40mi of whole blood will be collected from up to 70 mature male and female baboons. Serum
collected from the whole blood wiil be assayed for antibodies to HVP-2 by ELISA and Western blot analysns n
order to determine both titer and patterns of reactivity. Peripheral blood mononuc]ear cells will be isolated and to
used to perform ELISPOT assays in order to identify targets of the-celbmediated inmmne system. The results of
these studies will be compared to the inmmne Tesponse of humans against herpes simplex virus (HSV). Future

~ studies will use this information to design vaccine strategies that will alfow us to test proof-of—concept inthe
baboon system prior to initiation of human trials with HSV vaccme candldatw.
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ABSTRACT

Herpes simplex viruses (HSV)-are nnportarnt bmmn pathogens. Development of avaccine against these viruses has
been hampered due to the use of small a animai models of infection which do not accurately reproduce the natural
interaction between virus and host Hmpesvrms papio 2 (HV"P-—Z) infection of baboons represents a powerfal
surrogate system to study the biology of hmpavn'ns mfection in primates. In order to develop this system, key
HVP-2 genes that are targets of the baboon mlmunemponsemll be.cloned and expressed. These genes will be
transferred into a vacciné expression vector and used in future studies to test efficacy in-a challenge model
established using HVP-2 infection of baboons. The resuits of these studies will fest proof-ofconcept of
herpesvirus vaccine- stmlegxes and will provide valuabie data that will 1mpact the developmcnt of human vaccines

against HSV.
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ABSTRACT ‘ '

- At the present time, no vaccines to prevent mfectxon w:th HCV are available and the ep:detmc continués lmabated
worldwide. The objectives of this study are to develop a candidate HCV vaccine consisting of HCV-like particles
and to cvaluate the imaunogenicity of the vaccine in the chitrpanzee model, HCY subtypm 1k and la-are being
titrated in four chiinpanzees to provide a stapdardized inocubom for the vaccine challenge dose. Of the three animals .

- inoculated with subtype 1b, one has resisted mfechon, and the remaining two have deve10ped chronic infections T .
cell responses in all three animals are being evaluated to-understand the difference in the ontcome of the infection
and to delineate the role 6f T cells in protectrve nnmmnty against HCV infection. The remammg animal has been
inoculated with subtype.ia and is being monitored for evidence of mi‘ecnon. Two chronically infected animals are
being utilized o determine whether a pool of human monoclonal anti-HCV antibodies is capable of clearing chronic
infection. The antmals were treated with 5 mg/kg dose of the antibody preparauon and their virological and

' unmunologlcal status are being monitored. An additional four HCV patve chitopanzees were immunized with a
HCV- VLP vaccine formnlated with adjuvants and immunostimulatory complexes. The vaccinated animals have
been chalienged with infectious HCV to determine the eﬁicacy of the vaccine in preventing infection
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ABSTRACT ‘ '

Chimpanzees are being maintained under a NHLBI contract o perform hepatitis or AIDS research. Thesé .
chimpanzees are available to all investigators interested im pursuing research projects that require the use of this
nonhuman primate model. Interested investigators are required to discuss the project with the P1. to ascertain that

appropriate animals are available for the project, and must obtain permission from the Project Officer at NHLBL
Technical support for research projects is available at the SNPRC. ST T "
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ABSTRACT ‘ ‘

The chimpanzce i is the. on]y amma] niodel available f‘or the analys:s of the pathogenms of HIV and the eﬁicacy of
candidate vaccines for AIDS. This project will test a new strategy for an HIV-1 vaccine in the chmlpanzee model..
The objective is to determine the impmme: response of chimpanzees to the rief gene product of HIV. Chimpanzees -
‘will be immunized with adenovirus vectors expressing, either wild type or mutant nef genes of HIV. The immune
response to the nef protein will be anafyzed prior to challenge with HIV-1. In vitro studies are in progress The in
vivo phase of the study has not been initiated Immmunization of chimpanzees with adcmovxms vectors expressing
“hef” gene of HIV induced both T cell and neutralizing antibody responses. Addition booster vaccinations with
recombmant gpid0d have been adm:mstered to- enhance antlbody titers and to broaden the neutralmng activity.
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ABSTRACT '

Natural infection with HCV is aasoaated wxﬂ: a populahon of viruses referred t0-as. the quasxspec:ca These . .
guasispecies affect the outcome of infection, make it difficult to determine the.rate of nmitation in the viras, apd. -
facilitate escape from immune responses. Therefore, molecular clones of HCV are  being utilized to study -

pathogenesis, rate of mutation, and the role of the immune response in controlling HCV infettion. The objective of
this study is to determine the in vivo infectivity titer of a virus pool estabhshad from a molecu!arclone of HCV.

_ After the titer is established; the standardized virus will be utilized as the challenge dose in.vaccines studies for. o
HCYV. The in vivo titration revealed that the virus produces infections but has z relatively low titer. Infection was :
characterized by transient vircmia and rapid viral clearance of the virus from circulation Inoculation with ‘three .
diffesent molecular cloncs failed to infect the animal. Additional clones.are being evalnated for infectivity.
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ABSTRACT T '

The mfectwus wmdow pmod for hepalms € virns (HCV} the tune betwecn exposure to the virus and: the ﬁrst .
detection of viral RNA, is not well defined. By &stabhthgthewmdow period, the nsk of tranmﬁssioa:i of HCV by . -
biood products can be further reduced and or prevented. The objective is to define and characterize the infections
window period for HCV in the chimpanzee model Two'chimpanzees have been selected and baseline liver enzyme
levels have been determined. HCV borderding positive and negative plasma panels are being put together forthe = ~° ~
_proposed studies. One. chimpanzee was IV infused with 50'ml of piasma from each of five individual donors froma.
panel negative for HCV by nucleic acid testing (NAT). The animals become infected indicating that HCV was .
present below the level of-detection by NAT. Additional vxrolog]cal and immunological assays are being pczformed .

at the present time. Virological assays.indicated that the animal rapidiy cleared the infection and-did not :
seroconvert. The planned inoculation of the second ammai is on hold until a final decision is made on vsing a

d.lﬁ'erem plasma panel. :
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ABSTRACT

HBYV is the cause of chronic mfectlon in millions ofpeople all over theworld. As yet; there isno t'eatmentor .
vaccine available to cure chronic’ infections. The ob]ecttve is to evaluate a novel immunotherapy protocol to boost
the cell-mediated iinmune response in order to clear thie ‘chronic infection. ‘The high virus load present in this animal’
prechaded proper evaluation of the role of fmmunotherapy i in cleatance of chronic infection. Therefore, the protocol’ -
has been amended to pre-treat the animal with Lamvudine to bring the viral load to 2  reasonable level and then
reinitiate the immunotherapy protocol More than four months of antiviral treatment was reqw:ed to achieve 3 logs

of decrease in viral load. Following drug treatment, the mmothempy pmtocol was initiated. Pmemly,

vxrolog:cal and immunological assays are being performed: )
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Infecnon with HIV contivues to' sprcad woridwnde and it is éstimated thait nearly 40 miflion people are mfected

with viris. Although combination therapy with several drugs controls virs replication, there is no cure for the
infection and-no effective vaccines to prevent mfcchon are ava:]abie at the present time. The objective of this study
was to determine the i unmunogcmcr:y of a adenovirus vector based vaccine for HIV in the chimpanzee model.
Adenovirus with either El or E1 + E3 deletion, and expressing the env gene of HIV will be administered mtmnasal]y
10 chlrnpanzecs and induction of virus neu!mlxzmg antibodies and secretion of IFN - by antigen specific T cells will
be determined. Different serotypes of aderiovirus vectors will be utilized for pnmmg and booster doses of the | -
“vaccine. Vaccination of chimpanzees with Adeno-HIV yaccine resulted in T cell activation apd IFN secretion as -
assessed by ELISPOT assay. Serum sampim are being anatymd for virus nculrallzmg antibody mem. c
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ABSTRACT . -

Approximately 2% of the US population is chronically infected with Hepatitis € virus (HCV): Chronic HCV.
infoctions result in significant liver disease inclading cirrhosis and liver cancer in approximately 20% of infected
individuals. The chimpanzee is the only animal model for HCV infection, thus a thorough characterization of the
jmmoune response to HCV infections and the mechanism of viral clearance will be critical for vaccine development.
The role if host immune system in the control.of HCV replication is poorly understood. Cellular icomune responses
ediated by T cells expressing the. CD4 or CD8 surface antigens may play a role in spoptaneous resolution of acute
HCV infection and in control of ongoing replication. In contrast, a poor T cell response limits but does not ‘
terminate virus replication, resulting in chronic infection: The objective is to define the kinetics of acute phase virus
replication and immmune responses to determine if a temporal refationship exists between them In addition, CD4+
and CD8+ T cells will be depleted in vive by administration of subset specific monoclonal antibodies to assess their
role in acute phase virus replication and possibly as mediators of hepatoceliular injury. Chimpanzees have been
genotyped and their HLA Class 1 alleles have sequenced for the production of recombinant Class I tetramers. This
will permit the direct ezsurement of CTL frequencies. HCV infection has been characterized i untreated animal.
During the next year, 3-6 chimpanzees will be infected. The analysis for each animal is expected to require 2 years
from the time of initiation. Most of the results from these studies will not be avatlable for 2-3 years.
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NIH 2ROIDA004133-17A2 § 367,875 0334
BRENNA, JAMES THOMAS
NH ' SROIGMO049209-11  § 295403 0314
BRENT, LINDA Y ‘
NIH 5R24RR013199-05  § 155275 0011
CAMERON, JUDY L ' _
NIH 5ROIMH062568-02  § 551,478 0341
CASHMAN, JOHN R. -
NH SROIDK059618-02  § 354,017 0332
CHAN, LAWRENCE ‘
NIH ST32HLO66991-02 8 236,002
NIH SROIHLO56668-08 8 373,750
NIH SROIHLO16512-29 & 433,317
NIH SROIHLOS1586-11  § 338,625
NIH 2P01HLO59314-06  § 1,486,224 0082
T L VY | -
NIH SUOIHLO66728-04  § 954,743
CLYMAN, RONALD I
NIH 2U0THLO56061-09  § 354576  0013,0222
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_ COALSON, JACQUELINE J
ﬁ' V\aw-.,e_- ,3 )

COUNTER, CHRISTOPHER M. -

NIH
- Nm .
CRAPO, JAMES D .

NH

DAVIS, RONALD W.
NIH
NIH
EBERSOLE, JEFFREY |
NIH L
EICHLER, EVAN
NIH

NIH
NIH

FIGURSKI, DAVID H.
NIH B
I S S
NIH
NIH

€ meine .
NIH
_FROST, PATRICE A III
NIH
GIAVEDONI, LUIS D
NI
L anAg i
NIH
€ nawme -3
NIH
HILLIARD, JULIA K.
NIH
HONORE, ERIKA X
NIH

Printed oz 5/13/2004 11:03:44AM

© SROFHLO46691-11

SUOIHL052636-10

5RO1HL070167-02

" SR01CA094184-02

SR21ICA095155-02
5RO1CA082481-05

2S07RRO18132:02

. 2U01HL063397-05

SPO1HLO31992-20
SK30HL004111-05

SR24MHO67346-02
SROIMHO61596-03." -

5K02MH001362-08
SROIAADIZ504-04
{R13DA016688-01 .

SPO1IHGO00205-14
IROIGMO638717-01

SROIDED13958-02
5ROTHD043569-02
5RO1HG002385-03
2R01GMO58815.05

SROIDEC14713-02

SR2INS043738-02
SR13MH062008-04

SROIHID042882—02
SU42ZRRO16024-04
1R0O3AI055443-01
SRO1AI049168-03 -
IF32AR0496594-01A1
SP40RR0O05062-16

SKOI1RR0O00170-03

» o

R R

N I AT

3

. 464,108

2,098,296

526309

256,025
25,641,

318,686

150,000
384,641
1,577,182

200,000

372,500

343,990

117,225
254,033.
25,000

7,563,712
544,281

699-;45:5

420,827
407,479
315,491

388,736

174,290 -
50,000

156,570
554,737
84,500
418,421
41,608
623,999

73,692

0013 -

0322

0013,0223

0323

0238

0282

0324

0106
0300.

0158

0325

0240
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L Adwme - o _ , .

NIH - SPOIHLO45666-12  § 2,248,531.
KIMATA, JASON T | S -

NIH | 7RO1A1047725-05 $ 188,125 0022
KRAUSS, RONALD . : -

NH . SUOIHL069757-03  § 2,631,545

NIH . SUOIHLO66691-04  § 140,358
C daar~t o : : _

NH 5ROIRRO15009:02  § 367,723
LANFORD, ROBERT E ' | <

NIH . 5ROIAI046609-05  § 456474 0109
- LEMON, STANLEY M o ' '

NIH ' TUC6AI058588-00  § 110,090,673

. NIH 5U19AI040035-08 $ 1,021,880 0024

NIH . 5R24RR015081-02  § 272,458 0267

Mm% SMOIRR000073-41  § 2,390,953
LOCKWOOD, CHARLE S _

NIH : 5ROIHDO033937-09  § 294,300.

NIH 1ROIHLO70004-01A1 § 619,399 0257
MANISCALCO, WILLIAM M :

NIH | JUOIHL063400-05  § 195358  0013,0226
MARSHAK, DAVID S ,

NIH SROIEY006472-15  § 232,070 0173
MARTIN, DAVID W -

NIH 1R21A1055369-01 $ 252,000 0307
MCDONALD, THOMAS ‘ |

NIH : 1ROIHLO75615-01  § 417,500

NIH SROTHL065399-05  § 295677 0327
MENDELSON, CAROLE R o

NIH 5ROIDK03120620  $ 349,992  0013,0227

NIH 4R3THLO50022-11  § 401,007
MURTHY, KRISHNA K i}

NIH NOIHB270910-10  § 0 0102
NATHANIELSZ, PETER W '

NI SRO1AG020880-04  § 321,160 0230

NIH TPOIHDO21350-15  § 1,605,754 0228
PIANTODOS], CLAUDE A. )

NIH 5POINLO03199221  § 1,098724 0336
PIERCE, RICHARD A '

NIH SROIHLOS4049-09  § 267,750

NIH 2U01HL063387-04  § 268,636  0013,0231
PLATT, ORAH S.

NIH SROIHLO68922-03  § 714974 0340
RAPER, JAYNE

NIH ZROJAII041233-06  § 200,000 0326
ROGERS, JEFFREY

NIH SR24RR015383-04 & 317,120 0164
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"L W CnAL ..3
SCANU, ANGELO M.
SHADE, R(')BERT‘E‘
SHAUL, PHILIP W

 NIH ¥
NH .
. NI
SMITH, JAMES R.
NH
STARZL, THOMAS
STRAUSS, WILLIAM M.
NIH
TARDIF, SUZETTE D.
NIH o
THOMAS, DAVID L
NIH
NIH:
NIH
TROILO, DAVID
NIH :
NIH
C noawe 3
NIH
NI
VANDEBERG, JOHN D
NIH :
NIH
NIH
WALKER, CHRISTOPHER M
NH
NIH
NIH
WALKER, DAVID
NIH
NIH
NIH
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SROIRRO08781-10; -

. SROIMH065462-02 .

SU0IHLO066735-04
| SUGLHLO66681-04
SROTHLO63897:04
~ 2T32HL007279-26.
" IROIHLO71954:01

. SPOIMHO041712-17

SROIHLO63209-04

SROIHLO68180:02

1CO6RRO17515-01A1

2U01HL063399-05 -
SROIHDO30276-11

SROTHL053546-09
5P01A6020§52-03
:ROIDKOM?_('J'J@
SRO1GM061079-05
SROTRR002022-20

SROIDAO016G78-02
SROIDAOL3806-04
SRCIDA013324-05

SROLEY011228-08
IRZ4EY014817-01

2POIHDO13527-24A1

SPOIDK026741-24 -

1G20RR013394-01
1G20RR018362-01
2P0O1HI028972.21

5U19A11048231-04
1ROLAT060388-01
5RO1AT047367-05

1D43TW006590-01
SROTAIO31431-11
5R01AI021242-19

. ]

o é_mfémw

Yy o

oy

oy

o o

oy

308,000 0043

| 396,000 " 0280

367,158

681,939
469,597

291,522
556,170-

© 1,352,800

339,143 0321
483,444 0289
3,096,536 -
550,750
339,611
303,701

1,657,486 0328

324863 0337

275,823 0329

257,359 . 0221

696,769
458,130
329,892

330,650

0287 .
274,500 i

1,400,377
1,702,429

221,415
462,272
2,881,311

1,047,020 0158
162,538

521,002

150,000
372,500
372,500

0013,0233
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NIH SUS4AI057156-02 ~ § 19,407,383 _ 0339
WANG, XING LI | o ‘ o
NIH SROTHLO71608-03  § 376,250
T TROTHLO66053-03  § 338,625
NH . 2UOLHLOS6263-09  § 224109  0013,0241
WILLIAMS, JEFF T S - :
NH. _SROIRRO16347-03  § . 345200 0176 .
NIH SROTHLO66480-03  § 638,490
NI SROLAI044406-04.  § 429,103
NIH' 5RO1AI037091-06 8 - 693,115
WONG, DEANF. - I -
NIH SROINS038927-03  § 487,469
NIH - SRO1AA012839:04 & 756,964
“NIH- & SK24DA000412:04  § 125,048
. ONH . 5RO1DA011080-05. § 297,485 0333
'WOODRUFF, TERESA K. SR ' '
“NIH IROIHDO044464-01A1  § 312,224
NIH SROIHDO37096-05  §. 229,727
NIH {US4HD041857-01A1 § 1,062,897 0331
ZAHORSKY-REEVES, JOANNE L. ,
NIH 5KO1RR016582-04 $ © 79,349 0330
ZHOU, PAUL .
NIH SROIAI047682-04  § 287,000
NIH 1R21AI054254-01A1  § 247,635
FEDERAL - PHS $ 194,442,215
FEDERAL $ 194,442,215
TOTAL FUNDING: $ 204,185,488
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RESOURCE SUMMARY: SUBPROJECTS -

The following only includes information associated with subprojects. -

‘Nusmber of Subprojects

Number of Javestigators |

Number of Published
NumberJoPress

%AIDS of NPRC Dollars _
%Non-AIDS of NPRC Dollars

Total Percent of NPRC Funds. Awarded

L g

Printedonr  5/13/2004 11:03:44AM

- -

: S . Total
Mgmt. Research B. Pilot  CoHabh. (exciudes
e c . » | !
-7 36 1n 87 141
1 3% 13 78 111,
0 21 . .2 - 25 47
0 1 L 1
2400%  16.000% 0.720%  8300% .. 27.420%
1.000% | 27.200%  1920%. 42.460% - 72.580%.
3.400%  43.200%

2.640% 50.760%

100.000% °
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- RESOURCE SUMMARY: ADMINISTRATIVE - . . -

' PERSONNEL ' o o © OnSubprojects  ~Not On Subprojects

Core Personxel] . _ S e :

' DOCTORAL LEVEL SCIENTISTS (C) . ' S} T

Core Personnel i1 B |

Non—Core Personnel . c ;

: AFFILIATED (A} = ' ‘ T 99 o 7.

. GRADUATE STUDENT/POST D()CTORAL : : ' 1 7
SCIENTIST (G) Coo T - - .

. : Non-Core Personnel 06 - .14

'Personnel Total: B R 111 15

- GEOGRAPHICAYL USAGE BY WESTIGATORS ATN ON-HOST INSTITUTIONS

-

Foreign Inveshgators by Country
AUS'I'RALIA

USA Invut:gatolg by State
) CA

Cco .
cT . -
FL

- GA
.
KY
MA
MDD

- MI
MN
MO

.NC
NE
NV
NY
OH
OR
PA
X
VA
WA

Total Investigators at Non Host Institutions: -

-

" .
HO\OHN\OHHNHMH\EL»&UJNMHA\O E

J

' RESEARCH SERVICES
Scientists Provided with Services ' 62
Services Provided . . ‘ 97

RESEARCH SERVICES BY COUNTRY

Printed oxx  5/13/2004 11-03:44AM ) 168
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Research Services to Foreign Investigators by Cou.ntry
GERMANY
ITALY '
NORWAY R .
Research Servicesto USA Investigators by State .
AZ
CA
GA
L
KY
MA
MD
Ml
MN -
NC
NI
NY
oH
oK
OR
PA
X
Ut :
Research Services to Host Investigato
Rescarch Services to Unknown Locations

Uik

Total Research Sexvices :

INFRASTRUCTURE TABLE

GRANT REPORTED UNITS
ADMINISTRATIVE

AIDS COMPONENT
BLOOD TISSUE & DNA REPOS
COMPARATIVE MEDICINE
DIRECTORS OFFICE
FACILITIES MAINT & IMPROV
GENETICS GROUP
LABORATORY ANIMAL MED
PHYSIOLOGY & MEDICINE
PILOT STUDIES
PREM RECORD & DB BIOSTAT
PRIMATE RESOURCES
TRAINING AND OUTREACH
VIROLOGY & IMMUNOLOGY
TOTAL NPRC:

RESEARCH TABLE

UNITS GENERATED BY SUBPROJECTS
ADMINISTRATIVE

Printed onx  5/13/2004 11:03:44AM

'REPORT PERIOD: 05/01/2003-04/29/2004

W
<

e e e Y

—
- e R

%NPRC USE
0.000%

. 0.000%
2.750%
0.000%
20.760%
14:240%
12.700%
5.520%
7.570%
14.860%
10.890%
6.040%
1.310%

3.360%
100.00%

%NPRC USE
3.400%

- Final

169



et iiata bl L L VL PRV R RV F P RNV LV e Fr FAY o 4

Fimal

COMPARATIVE MEDICINE . -

‘GENETICS GROUP

LABORATORY ANIMAL MED.

. PHYSIOLOGY & MEDICINE

VIROLOGY & IMMUNOLOGY -

Prontedon:  5/13/2004 11:03:44AM

TOTAL NPRC:

3.760%
| 26.080%

11.780%
26.140%
28.840%

100.000%.
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RESOURCE SUMMARY: PUBLICATION/SUPPORT .

PUBLICATIONS
"Cited . NotCited - Total
Published . , o , ] :
_Abstmcts N o A . 0 8 .8
- Jourpals ' o R 12 3T 69
In Press . o . . _
Jouals =~ - - . AT ' R "3 3
Total 2 .6 T os0
INVESTIGATOR SUPPORT
NON-FEDERAL R
B 536821 ol
FOUNDATION _ S ' | s 2218073
mpustRy €. 0 e S 6988379
NON-FEDERAL $ - 9,743,273 '
FEDERAL _ .
PHS A _
AA $ 1,010,597
AG $ 1,978,586
AT $ 126919430
AR $ 41,608
CA $ 600,352
DA s 2,300,199
DE $ 1,088,191
DK $ 2,731,301
EY s 837,220
GM $ 1,430,998
HB' $ 0
HD $ 6,630,391
HG $ 7,971,191
HL $ 272290911
MH $ 3,183,993
NS $ 661,759
RR $ 9,676,088
™ $ 150,000
PHS s 194442215
TOTAL SUPPORT $ 204,185,488

Printed omr  5/13/2004 11:03:44AM 171
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COLONY STATISTICS

Ponted o 5/13/2004 11:03:44AM

Non~Base Breedmg Colony Only T
Note Theseammals are.s'upparted byNCRR ComparatweMedrcme. h
1Genus Specxu o May-03  sLive - SOther_.- Exper. 4Other Soldor  ‘6frant in | -Apr-o-
Births | Additions © Use . Reduct, “Trans. - ‘Center:
MAGACA MULATTA (SPF) . ' _ - L S
Adult Females(SPF) 17 ] 8 o 1. 0 i 160
Adult Males(SPF) | 64 .0 2. 0 03 0 0 . .63
Infants/Juveniles(SPF) 106. 49 .0 o - 10 0. o 145
' PAPIO HAMADRYAS . . - L . . .
Adult Females N 4 o 0 0 68 -8 0 635
Adult Males 203 - 0 0 10 10 94 0 89
Infants/Tuveniles o829 3T 0 . 26 97 21 0. 1,002
2,084 366 2. 3 7 199 123 e 2,004
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Research Colony Only } -
Note: These animals are supported by NCRR Comparative Medicine. . ::‘
1Genus Species ~ May-03 2Live 30ther Exper. 20ther sSold or sTrans in . Apr-ﬂ-
: Births Additions Use _ Reduct. Trans. Center
AETELES PANISCUS . B :
Adult Females - s 0 - 0 0 o o [} 5
| AdultMales 5 0 0 .0 1 0 0 4
Infants/Tuveniles 2 0 0 0 0 0 0 2
CALLITHRIX JACCHUS , ' o : -
Adult Females 39 0 0 - 6 0 0- .0 33
rAdult Males : 53 0 B 5 2. 0 ] - 46
Infants/Tuveniles 35 59 0. 7 8 0 ] 79
MACACA MULATTA _ o
" Adult Females . s 0 S0 o 4 0 0 5
Adult Males . <f 50 0 0 0 5 2 0 43
Infants/Juveniles - 33 12 1 0 -2 1. 0 43
MACACA NEMESTRINA LEONINA - o '
Adult Males ] 0 9 0 ‘] 0 0 3
PAN TROGLODYTES ) .
Adult Females . 130 0 0 _ ] 1 0 0. 129
Adult Males 89 0 0 0 2 0 0 87
Infants/Juveniles 2 1 0 ] 0 0 ] 3
PAPIO HAMADRYAS _
Adult Fernales 1,011 0 16 3 80 . 16 4] 928
Adult Males 409 0 3 22 33 2 "0 355
Infants/Tuveniles 766 183 1 86 38 0 0 826
SAGUINUS i i
Adult Females 14. 0 0 I 3 0 0 10
Adult Males 13 0 0 1 1 0 0 11
“Infants/fuveniles 7 0 0 0 0 0 0 7
2,718 255 30 131 181 21 0 2,670
1- Animals that are known free of SIV, STLV, SRV/D and Herpes B
2 - Live birth-defined 4s inflated fungs '
3 - Purchased from outside Center or transferred from another colony within the Center
4 - Includes deaths due to intercurrent diseases and other causes '
5 - Permanent transfer or sale to outside the Center
& - Transferred to another colonv unthin the Center
Ponted o 5/13/2004 11:03:44AM 173
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RESEARCH H]GHLIGHTS

COMPARISON OF TAMARIN AND MARMOSETS AS HOSTS F()R GBV.-B INFECTIONS .

AND THE DEVELOPMENT OF AN INFECTIOUS CLONE OF GBY-B |

SPID(s}: 0108 : : :
GBYV-B virus is the virus that is phylogcnehcaliy most closely related tor hepat{hs C'viras (HCV).
. ‘GBV-B causes a hepatitis in tamaring that is very similar to HCV infections in homan, and thus s

an attractive surrogate model for HCV. There are a number of advantages to the use of GBV-Basa .

surrogate model for HCY. HCV studics are hampemd by the low level of virus replication, the lack
of a tissue cultare gystem, and the lack of a small ammal model The chimpanzee is the only animal -

‘other than man susceptible to HEV infection. For GBV-B, the level of viremia is 1000-fold higher’ - B

- than HCV, the tamarin is 10(-times smalier than the chimpanzee, and we have developed a robust’
tissue culture system for GBV-B based on- -primary tamarin hepatocytes cultures Nonctheless, the .’
GBV_ -B model suffers from two short comings. Tamarins are not readily available, sioce they aré
not routinely bred at primate centers, except for Saguinus oedipus which is an endangered species.
In addition, GBV-B normally does not induce chronic infections, and chronically infected animals *
are desirable for a pumber ¢ of types of studies. This year, we dembonstrate that the host range of
GBV-B extends to the comnon marmoset, Callithrix jaccus, with-an infection profile very similar
to that observed for tamarins We also dernonstrated that marmeoset hepatocytes could be infected
in vitro with GBV-B at a high efficiency. Virus was efficiently secreted into the medinm, and

" “approximately 25% of hepatocytes were poanve for staining for viral antigens (Figure from the )

- cover of the journal Virclogy). To further improve the system, we attempted to ihduce persistent
infections by immunosuppression with FK506, the drug used. in liver transplantation. Normally
animals clear the virus after 12-16 weeks of acute infection. Althoughi no chronic infections were
induced in this study, the duration of viremia was increased in most animals Jn one animal, the
duration of viremia was extended to 46 weceks, but viral clearance occurred 18 weeks after stopping
TFK506 therapy. The greater availability of marmosets in comparison to tamarins will greatly
facilitate future research cfforts with this model. This year we also developed an infectious clone of
the GBV-B RNA. Tamarins were infected with this clone by direct intrahepatic inoculation with
synthetic RNA. One animal developed a spontaneous persistent infection. This is the first
persistent infection ever observed for GBV-B. Although high levels of viremia persisted for 2
years, the animal eventual cleared the infection. This provides evidence that persistent infections.
should be possible under the correct conditions. Future studies will involve the inoculation of
newborn marmmosets and the use of immunomodulators to induce chronic infections.

Publicaticns:

LANFORD, ROBERT E; CHAVEZ DEBORAH;NOTVALL, LENA;BRASKY, KATHLEEN M* Comparison of
tamarins and marmosets as hosts for GBV-B infections and theeffect of 1 mmmomxpprms:on on duration of viremia

Virology 311 72-30 2003

MARTIN, ANNETTE;BODOLA, FRANCIS;SANGAR, DAVID V;GOETTGE, KATHRYN:POPOV,

VSEVOLOD;RIJNBRAND, RENE;LANFORD, ROBERT E;LEMON, STANLEY M* Chronic hepatitis associated
with GB virus B persistence in a tamarinafler intrahepatic inoculation of synthetic viral RNA.  Proc Nat! Acad Sci U

S A 100 9962-7 2003

Printed oxx ~ 5/13/2004 11:03:44AM
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GENETICS OF MONOAMINE ENDOPHENOTYPES AND MENTAL HEALTH . -

SPHXs): 0280
- The Genetics Group has made important research progress in a number of areas. New' mformation
about the genetics of heart disease, obesity, diabetes and other disorders has been generated through
- thie use ‘of nonhuman primate model species. Iuvestigators within the SNPRC Genetics Group
have also made substantial progress toward completion of a genetic linkage map of the thesus
genome, and development of new tools for functional genomic analysis of baboons,

One notable research aocom?lishment over the past year is the pt:i)ﬁciﬁon .of a' major study

concerning the genetic basis of individual variation in monoamine neurotransmittet metabolism Dr.

Yeffrey Rogers, Dr. Anthony Conzzie and their colleagues at SNPRC worked with . varwt 5
I . (Wake Forest University { newe 7\ (Columbia University)and € A et '
2 University of Pitisburgh) on this novel analysis of serotonin, norepinephrine and
dopamine function in the pedigreed baboons maintained by SNPRC. Cerebrospinal fluid was
collected from 271 baboons by Dr. Michelle Leland, and the concentration of the metabolites of
serotonin, norepmephxme and dopamine were measured. Quantitative genetic analyses showed
that individual variation. gneum!ransm;tter levels-among baboons is-strongly influenced by genetic -
dlﬁ’erenca, with heritability values ranging from0.30 to 0.50) ‘ . '

Prior work in bumans and in rhesus macaques had suggested that tevels of these critical
neurotransmitters are influenced by genetic differences But previous research had not been able to
determine the relationships among these three neurotransmitters, Le determine whether they are
influenced by the same genes or by different genes: By performing genetic correlation analysis
'using the baboon data, we were able to show that dopamine and serotonin share some but not all of
their genetic determinants in common, and that dopamine and norepinephrine also share some

. genetic factors. But serotonin and norepinephrine do not share any genetic factors in common.
This information is valuable to neuroscientists and psychiatrists, since thesé nénrotransmitters are
known to be involved in depression, anxiety disorders, addiction, and other mental heaith problems
that are influenced by genetics A mote thorough understanding of the genetic control of
neurotransmitter levels will accelerate progress in understanding the genetics of these psychiatric
illnesses. This work has been accepted for publication in the journal Biologicat Psychiatry.

This study is currently funded by an NIH RO1 grant titled ‘Genetics of monoamine
endophenotypes and mental health” (J. Rogers, PI). This project has benefited significantly from
support by the SNPRC. All the animals vsed in the study are part of the SNPRC colony. More

" directly, a Pilot Study grant from SNPRC (‘Heritability of monoamine metabolism and behavior,
1999-2001, J. Rogers, PI) was critical because it provided funding necessary to obtain essential -
preliminary data for the successful RO1 application. In addition, work done prior to the SNPRC
pilot study was funded by SFBR departmental fands and assisted by SNFRC staff

Poblications;

PR

ROGERS, JEFFREY*;MARTIN, LISA J;COMUZZIE, ANTHONY G;MANN, J JOHN;MANUCK, STEPHEN
B;LELAND, MICHELLE;KAPLAN, JAY R Genetics of moncamine metabolites in baboons: overlapping sets of
genesinfluence levels of S-hydroxyindolacetic acid 3-hydroxy4-methoxyphenylglycol, and homovanillic acid. Bio}

Psychiatry 55 739-44 2004

Printed orc  5/13/2004 11:03:44AM
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REPORT BY THE NYU CENTER FOR WOMEN'S HEALTH RESEARCH GROUP - R

SPID(s): 0228, 0230, 0296, 0311

The research group from the Center for Women's Health Research at New York University .
Medical School (INYUSM) has been working with the' Southwest Foundation for Biomedical
Research since 1990 when they were located at the College of Veterinary Medicine at Cornell
University: Since the group moved to NYUSM in March 2002 an even closer collaboration has- -
developed with scientists at the Southwest National Primate Research Center in three major arcas
of investigation: the developmental origing of adult disease, an analysis of biological cost and
benefit of antenatal ghucocorticoid therapy given to pregnant women to-accelerate feta) g

maturation, and the mechanisms of premature tabor. =~ - . o

Compelling human epidemiologic and animal studies have indicated that advetse conditions during
fetal development and in the immediate neonatal period can alter the trajectory of growth of major
organ systeros in.ways that predispose an individual to important chronic discases suchas
hypertension, obesity, diabetes and affective disorders. The majority of this work has been - :
conducted on altered nutritional states during rodent or sheep development. Very little information
13 available from nonhumgn primates ' :

. . o : .
Nonhuman primates offer a major advantage for study of the developmental-drigins of adult
diseases since the environmental conditions affecting the mother can be carefully controlled before
during and after pregnancy. We bave developed an innovative system for recording and regulating -
maternal nutrition while still niaintainirig the female baboons in their normal group houwsing .~ .-
situation. We have published these methods together with data on maternal morphometry before
pregnancy and nommal food intake during the first half of pregnancy [1]. When matemal baboons
are fed 70% of the global intake of control animals, placental growth is si gnificantly decreased and
both maternal and fetal insulin-like growth factor bioavailability are decreased [2], -

Women threatening to deliver prematurely between 24 and 32 weeks of gestation are routinely
given synthetic glucocorticoids to accelerate fetal lung development and prevent respiratory
problenns if their babies are born prematurely. We have demonstrated that while this therapy

clearly saves lives there are unwanted side effects on the developing baby’s cardiovascular system
and brain in both sheep and baboons [3]. The current studies being undertaken at the Primate.
Center focus on determining the minimal dose of synthetic ghicocorticoids the mother needs for the
baby to benefit from the positive effects of the treatment while minimizing the ﬁegative aspects.

We have developed methods to measure the function of nine key genes in the developing fetal lung
to determine the optimmum dosing regimen [4].

Premature birth occurs in only 10% of pregnancies and yet it leads to 50% of infant mortality and ™
75 % of long term morbidity. The mechanisms that regulate uterine contraction in both normal and
premature labor are poorly understood The NYU group has been actively stadying the

distribution of receptors to prostaglandins and other factors that cause the uterus to contract and -
the cervix to dilate. In the baboon we have shown that there are marked regional differences in the
changes in late pregnancy in both the stimulatory and inhibitory prostaglandin réceptors [5].

We are grateful for this opportunity to work with ivestigators at the Primate Center to combine
our skills and past experience to study these critical questions. Only a truly multidisciplinary _
approach will yield the information required to improve both animal and human health.

Publications:

Schalbritz-Loutsevich, NE; Howell, K, Rice, K, Glover, EJ, Nevill, CH, Jenkins, SL, Cammins, LB, Frost, PA,
McDonald, T, Nathanielsz, PW. Development of a systern for individual feeding of baboons maintained in an
outdoor group social environment ¥ Med Primatol 33:1-1 0, 2004,
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- ALLOCATION OF RESOURCE ACCESS . ‘ :
‘Requests for resources may be directed to any doctoral level core staff oember or to designated non-doctoral core staff. Ifthe request

is for specimens, the requestor is asked to compléte a form on Jine at the-SNPRC website (www.snpre.org). If the request is for o
animals or technical support, it is referred to an appropriate core staff metber for evatuation.and discussion with the requestor.
Requests that can clearly be handled without a major commitment by the Center (eg,, a request for tissues collected duringa necropsy ' -
scheduled for other pmposes) are promptly filled. Requests that involve a major commitment of aniamls.or of other Center resources '
are brought to the Rescarch Advisory Committes, which meets monthly and is chaired by the Center Associate Director. After -
evaluation and discussion of the request, the Center Director decides whether or not the request will be fulfilled

In instances where an expedited decision regarding a request that involves a major commitment is warranted, the Comparative.
. Medicine Group Leader is authorized {o make a prehmmary commitment of resources, prior 16 evaluation by the Research Adusory
Committee. If that leader has'a concern in regard to the request, he consults with the Center Director, who makes a tentative decision
- prior to the next meeteing of the Research Advisory Committee. .~ - ‘ : T ’ -

The nuber of Center Q%ms Requests durisig 2003 was 181, For the purpose of this’reporf, we define Center Access Requests to be”
requests from individuals-who are non-Core investigators at the time the request is made. Ninety-five Tequests were received for -

biological materials (including DNA) or aniimals, and weré approved and fulfilled.

We were able to fulfill all reasonable requests for purchase of animals to be rempv'ed from the Center without Jjeopardizing the
Center-based research programs or productivity of the breeding colonies. Requests for use of chimpanzees can generally be met but
' frequently require extensive waiting periods (months to years). T :

COMMITTEE REPORTS

There were no commitice reports received.

EXTERNAL COMMITTEE MEMBERS

-
VY G A
STEERING COMMITTEE MEMBERS
*TARDIF, SUZETTE D..PHD . CAREY, K DEEDVM, PHD
DIRECTOR'S OFFICE COMPARATIVE MEDICINE
SNPRCTX, USA SFBR:TX, USA
GIAVEDONI, LUIS DPHD - LAN_FORD, ROBERT E:PHD
VIRCLOGY AND IMMUNOLOGY VIROLOGY AND IMMUNOLOGY
SFBR.TX, USA SFBR:TX, USA
MAHANEY, MICHAEL CPHD ROGERS, JEFFREY PHD
GENETICS GROUP GENETICS
SFBR:TX, USA
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STEERING COMMITTEE MEMBERS : o L
SHADE, ROBERT EPHD ] VANDEBERG, JOHN DPHD

PHYSIOLOGY AND MEDICINE ' D}RECT ORTS OFFICE . v
SFBR.TX, USA ) : : ‘ SNPRCTX, USA . Lo
DISSEMINATION

Technological development of the Center are disservinated by the doctoral level core staff who present invited papers, contributed
papers, and posters at a wide array of national and international scientific and veterinary meetings. The scientific cormmmity is made
aware of the availability of the resource. via the same mechanism ' : - ' '

PATENTS, LICENSES, INVENTIONS AND COPYRIGHTS o K
“There were no patents, licenses, inventions or copyrights issued. ' ‘

AWARDS, HONORS, SPECIAL RECOGNITIONS
Nore of the key core staff received major honors, awards, or special recognition during 2003.

. o
INFRASTRUCTURE - -
INFRASTRUCTURE

1. . Physical Plant

Facilities Improvement

A number of major construction and renovation projects were initiated during 2003-2004. Moncy spent on these projects is
reported below. These doilar amounis indicate spending during the reporting year and not spending to completion, as most
of these projects are not yet completed. ‘

Base grant funding:
Construction and installation of modular

ABL2 and ABL3 housing 104,59¢

Cage and animal enclosure maimtenance 8,748
Subtotal . 113,338

NIL/NCRR construction & renovation finding (C06- and G20 grants): ’
Construction of long-term housing for chimpanzees 1,119,008
Addition of ontdoor runs to chimpanzes housing 674,934
Construction of new outdoor gang housing 528,589
Renovation of ontdoor baboon gang cages 311,581
Design and installation of emergency generators 298,961 -
Renovation of SPF rhesus macaque facility 20,000
Construction of laboratory and office space for

Molecutar & Biochemical Genetics 8,050

Subtotal 2,961,123

Hogt Institution funding:
Construction of laboratory and office space for

Molecular & Biochemical Genetics 3,997,507
Construction of 2 Genomics Computing Center 975,618
Renovation of quarantine housing into ABL3 housing 569,761
Construction of new cutdoor gang housing : 219,550
Construction of a shower/locker room facility 91,406
Addition of outdoor runs to chimpanzee housing 49,670
Renovation of small group housing 28,859
Construction of long-term housing for chumpanzees 7,786
Design and instailation of emergency generators 2,972
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" Renovation of outdoor baboon gang cages T . L697 B

Subtotal 5,944,826 - .

Major equipment jtems purchased: , A . . .

Base Grant Funding

Pressure, temperatre & physical activity system . 68,335
Anesthesia machine. with cardiocap monitor - . 43,736,
Oracle database ’ K T 32,775
Ancsthesia machine N © 10,000
DNA sequencer-Genescan ) : - T 10,000
Sun Fire server . ' : : . 7,076
Stacker fork lift S . S 6317 ,
'Incubator/shaker . . S 5,698 -
T Subtotal 183,937 o
Otber NIH Grant Funding : ‘
' Neutilators , 45,000
GE Logig portable ultrasound machine o 40,850.
-Dual 384 well sample block PCR . - 17,927
Cell covnter analyzer ’ LT : 13,743
Vetscan hematology analyzers. . . : 10,995
Kawasaki mule = ' : 7,565
Blood pressure system ' 6,390
- - Sample block module for PCR system . 6,296
Chromatograph refrigerator : - T 4,639 .

. Subtotal 153,405
Host Institution, Foundation or Commercial Funding '

GE Logig ultrasound system _ ‘ 79,839
Prismn genetic analyzer system/Genemapper Workstation 27,500
Pick-up truck ' ‘ 22,084 .
Pick-up truck o - 18,000
Blood fluid warmer monitor system : - 13,000
Transfer cages with lifts ) 9,552
Hot water pressure washers s 7,190
Chest freezer - 86°C , 6,842
Anesthesia machines 6,388
Pharmacy refrigerator 6,176
Chest freezer - 86°C 5,751
Gas powered pressure washerg - 5,000

Subtotal 207,322

2 Colony Management

Approximately 4,600 nonhuman primates at the SNPRC are divided into six colonies, each of which is a componenjc under the Center
The overall management philosophy and execution for each colony are similar, with differences dependent on species an‘d use.of the
respestive colonies. All husbandry procedures aré documented i SOPs, and no significant changf:'s have b?en madt-a durin g'ti:us -
reporting period. The feed type and source have not changed The birth rate for the baboon bmed.mg co.}omesAremams r‘e%a.nvely high
at 0.8 births per breeder fermale per year. During the year some baboons have been.sold to other biomedical research faciliies Due to

a highly successful breeding program, we have surplus baboons which we are marketed for-sale. :

A major problem during 2003 was a severe shortage of cage space. This shortage was respon.sible ﬁ?r suboptimal maintenance
conditions, delays in initiation of funded experiments, reduction in productivity in NIH-funding projects depen_dent on progeny for
genetic studies, and inability to reswrface floors and to repair cages ag quickly as is desirable because of no?ement swing space "I'he
shortages are severe in relation to outdoor caging, indooroutdoor caging, conventional indoor caging, and indoor ABSL-2/3 housing,
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We are in varying phases of désign and construction of S renovation projects (fimded through G20 grants) and 4 construction projects

(funded through €06 grants). However, in relation to all types of caging except ABSL-273, the benefits will be largely offset by.

" projected growth of the primate resources by production of several species, and by acquisition of additional SPF ti®sus macaques, and
NCRR-owned chimpanzees. A : ‘ : ‘ e T

The shortage of space and oonsequént mabzhtyto make necessary repairs, the delays in experiments, and the reduced rate of breeding
are severe impediments to scientific progress, cause financial inefficiencies, and could jeopardize the welbeing of the animals if they
are not rectified during the new few years o ' L

3. Progress in Core Service Units
In addition to the component entitled ‘Directors’ Offices,” the base grant supported 11 service components during 2003, as follows:

Center Operations
" Facilities Maintenance and lmprovements
Blood, Tissue, and DNA Repository
Primate Records Database and Biostatistics
Training and Outreach -
Community Outreach=
 Primate Center Web Site
Primate Resources
Geriatric Baboon Colony
Laboratory Animal Medicine Group
Clinical and Anatomical Pathology.
Physiology and Medicine Group
" Tissue Collection and Distribution
Veterinary Technicat Services
Virology and Immunology Group
Flow Cytometry
Genetics Group
Motlecular Genetic Sexrvices
Genetic and Demographic Management

A summary of progress by the Director’s Office and each of these service units is provided on the following pages.

DIRECTOR’S OFFICE
The Director’s Office is responsible for the administration of the SNPRC, for oversight of all components of the Center, and for
scientific leadership. The objectives are to strengthen and improve the Center each year, to increase the quality and quantity of o
research conducted at the Center, to minimize the administrative burden on the other core staff, and to provide research opportunities - o D
to core staff as well as outside investigators to the greatest extent possible within the constraints of the base grant budget. The /

activities of the Director's Office have proceeded smoothly and efficiently, and the Research Advisory Committee has met

approximately monthly for discussion of Center activities and management. The administrative staff consists of the Director ({'_‘ j &/\
effori), the Associate Director (§_ and two secretaries 3%’1‘1}&: Director and Associate Director spent (Q

significant effort soliciting and developing new services and resource-related tesearch initiatives as part of the competitive o

renewal of the base grant. This effort will result in the devel resources for the research ¢émmunity in the coming years, $
including a new marmoset production colony, a new colony of Nepalese rhesus Tiacagues, a genomics database, characterization of J
physiological variables related to metabolic syndrome in baboons, and broadening the genctic base of the baboons used in AN
atherosclerosis research by characterization of the chacma subspecies. T - @
—\-—4\_“‘\«

The Director’s Office continues efforts to organize and formalize the training and education activitics of the primate center. A summner ¢
student internship program has been instituted and is advertised on our web site. The number of applicants to this program continues P

to grow (=28 for 2004), but we have remained limited to funding of one stadent per year. This year's intern, from Grinnell AN

University, will work in Dr. Jeffrey Rogers” laboratory.

We remain committed to offering training opportunities to veterinary students as a means to encourage their involvement in primate
imedicine. Contacts have been maintained with faculty and administrators at the Texas A&M College of Veterinary Medicine, with
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 TAMU staff being updated on the research and training opportunities for their students at the primate center. We developed a new

two-surniner Veterinary externsiip program in collaboration with TAMU that was submitted for consideration in our competitive

renewal and anticipate initiating this program in the coming year. —— ] _ .
| PN SApPpot

-

J

such as the recently finded Regional Center
of ExceHence in Biodefense and Emerging Infectious, based at the University of Texas Medical Branch, Galveston, for which she-is the. -

This unit is responsible for maintaining and improving facilities for the primate colony so that they comply with regulations and’
guidelines and provide adequate housing for the animals The objectives are to provided maintenance and selected improvements of
the facilities and equipment used in the care and ust of approximately 4,500 nonhuman primates. There are 64 buildings that are either
primary or secondary enclosures for the primates or are used to provide veterinary care and research support. These building contain
more than . 7Y :smmmibetofusablespacaAn additional . T 73 ofsémi.-ﬁeerangingcompounds are used. During this reporting

pesiod the Animal Facilities Maintenance Section responded to 632 work orders for tepair 'of our aging primate facilities. These work

' orders rapged in type and scope from replacing a door cable to repair of wnraveled woven-wire fencing to replacing deteriorated

conarete block in primate housing.  Repairs were also made to the built-in mechanical cage washers as well as several portable In:gh

pressure washing umits, vehicles used to support the primates, and portable cages. The primate care and use areas, both indoor and
outdoor, were sérviced 3 times per week for vermin control Twenty sets of double metal doors to animals’ rooms were replaced

_including soine door frames, Safety glass windows were placed in 12 doors. The support area for the two large six acre compounds

was partially renovated Inside work area was renovated. Other smaller items of equipment such ag high pressore élééﬁi;ig units, floor
scrabbers, etc, also were purchased. The resources provided in this unit have penmitted us not only to maintain facilities, but to
enhance our capabilities of providing care for the primates and of facilitating their experimental use. We will continue maintainig and
improving the facilities that support the animal care and use program, ' :

BLOOD, TISSUE, AND DNA REPOSITORY

This uait is responsible for the processing and storage of sermum, tissues, and DNA from nonhuman primates maintained at the SNPRC
and, in copjunction with the Tissue Collection & Distribution Component, for the distribution of samples to investigators who request
them The repository increases the efficiency of use of these biological materials and enables samples to be used in research long after
the animals are dead Tt also provides resources for longitudinal studies of blood components. During 2003, the following.samples had

been collected by this unit

Sample Type Baboons _ Chimpanzees _Macaques Marmoset Cynomolgus
Serum ' 918 97 46 0 3 - '
White cells 986 97 62 0 7
Clots " 918 97 47 0 3
Panel of five tissues 105 T 0 3 0
Extracted DNA 39 22 108 0 0

Total 3,318 .. 314 263 3 13

Duning 2003, all requests for samples were fulfilled, and the unit provided the following samples for ré:search purposes (these samples
are reported in the Rescarch Services Section)

Samples were provided 1o 15 investigators, 12 of which were NIH-funded projects.

We will continue to develop the blood repository from saraples collected when animals are sedated for routine purposes. Tissues will
be collected from animals being necropsied DNA will be isolated to the extent that time permits.

PRIMATE RECORDS DATABASE AND BIOSTATISTIC
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The Pritnate Records Database and Biostatistics upit serves all other components of the So_ﬁthwest National Primate Research Center.
Vital statistics and clinical records of Primate Center anixuals are captured, maintained, and disseminated a3 peeded by the priznate
records database software developed and maintained by this component. This component designs and inplements” data quality
assurance practices and tfstinglmeﬁm&s. . . -

The objectives are 1) to design, administer, manage, and program the Primate Records Database and the database applications for
SNPRC staff and other Center investigators, 2) to provide administrative, management, and technical support. for network based Web
servers and collaboration tool servers, 3) to provide biostatistical support for Primate Center operations, 4) to provide biostatistical

and database support for investigators conducting research at the Primate Center.

We have corsbined two desktop applications ‘animal32* and ‘clinic32” into a single application ‘CAMP’ (Computerized Animal
Management Program). This combining of the many fanctions into a single application has simplified many management functions and
reduced the number of database licenses required. We have developed two new Palm OS device applications *ObsSingle’ and
*ToyCount’. ‘ObsSingle” is used to collect observation data on singly caged animals. “ToyCount’ is used to count manipulable
enrichment devices (toys) in the nonhuman primate group-housing locations. ’ o -

We have developed a large software module inside ‘CAMP” that is used during the semiannual roundup of baboons in tetwo £,
corrals. This software has Zht in half the time required to do the roundup and allows complete collection of all medical data inclmﬁ&ﬁ
blood samples taken, physttal examinations, weights, sonograms, and guick treatments for injuries. We have installed and configured
an application server so that we now bave the ability to provide 3-tier applications inchuding Web based applications in a.secure:
environment. - ’ - C ‘

As a part of Dr. Sharp’s participation as the SNPRC representative to the combined NFRC Data Sharing Committeé, we have
developed working prototypes of two data sharing models. One of these, the multi-tiered virtual repository, was presented at the
2003 American Society of Primatologists meetings. ' .

We surveyed the Primate Records database for errors and then analyzed both electronic and paper records to correct the errors. While
many records were corrected, this is an ongoing project '

We will continue our survey of the databases managed by this unit to identify anomalous data, to identify the causes of the
anomalous data, and then to devise new software designs, new data collection methods, or new user training that will eliminate those
sources of error. This component will provide both programaming and statistical support for an application to identify perimenopausal
baboons. We will begin using wireless networks for remote data collection where we cm insure that someone from outside the center
cannot cormect. ' '

COMMUNITY OUTREACH

Our staff continues to make valuable contributions to our commmunity in terms of science education, and animal welfare Examples of
such contributions are as follows. :

Education: Staff members continued their local service as judges for local middle- and high-school science fairs, and as mentors for local
stadents. We have hosted numerous tours of the primate center for both local high school students and college students. These tours
usually inclnde presentations from both staff involved in animal mahagement‘welfare issues (e.g veterinarian, environmental

enrichment coordinator) as well as staff scientists.

Animal Welfare Our veterinary staff and animal care staff act as “good-will ambassadors” within the local commmnity through their
participation in animal welfare activitics, including volunteering with the 4H Club

and animal shelters. One of our veterinarians has for many years served as a consultant at the San Antonio Zoo, providing them with
technical expertise gleaned from the research environment. Two other veterinarians have provided veterinary care to local nonhuman
primate sanctuaries.

Public Information: The Office of Communications at the SFBR serves as a centralized location for the dissesnination of media
information regarding both the SFBR and the SNPRC. Examples of stories that received local coverage i recent months inchude both
newspaper and television stories about our largest program project, ‘Diet and Genotype int Primate Atherosclerosizs™ The coverage
inchuded information about the renewal of this grant and progress to date on this research program, which uses baboons to learn how
diet and genes interact to determine an individual's risk of atherosclerosis. A related story ran a few months earlier in the San Antonio
Express-News explaining how Drs. VandeBerg, Cox, and [ @ cevis &) Rave developed a powerful new method for identifying genes
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that control susceptibility to common diseases, At times, the work of our scientists gains national media atténtion, either because our,
Communications Office has successfully “pitched” a story to a reporter with a national media ontlet or because national media have
called secking our scientists’ expertise on a particular topic. Carolyn Poirot won the 2002-2003 Michal E. DeBakey Journalism

Award, an award designed to inspire exceptional and outstanding news coverage of biomedical research involving animals for her story
in the Fort-Worth Star-Telegram describing our humane and snccessful research with nonhuman primates.

PRIMATE CENTER WEBSITE

The Internet, and specifically the World Wide Web, has become an indispensable source of information exchange for scientific
research, The objective of the SNPRC Web site are 1) to make available basic information about the Southwest National Primate
Research Center and its facilities 2) to disseminate scientific, management and clinical information about selected ponhuman primate
species, 3) to provide a convenient ordering mechanism for blood and tissue samples, and 4) to serve as a distributjon peint for our
analytic and management software. The SNPRC Web site is on line with information about the Center and about baboons, including
tables of clinical parameters for both baboons and chimpanzees, Blood and tissue ordering forros and procedures are in public use, and
colony management software downloads have been active. Additional information added to the website this year includes a table of
cross-reactivity of commercially available human cytokine and chemokine kits with nonhuman primate molecules (see Flow

Cytometry).

—

GERIATRIC BABOORECOLONY

A colony of older pedigreed, mostly genotyped baboons have been developed from the pedigreed baboon breeding colony. This

“resource provides well-characterized, aged, nonhuman primates to examine somatic and reproductive age related changes, similar to
those in humans; since the majority of animals are genotyped, there is an opportunity to examine genes associated with the age related
changes. The facilities and personne! required to maintain and manipulate the colony are well established and stable Many of the
scientists who were responsible for developing the resource are using it today in independent studjes relevant to aging research One of
the goals of the Gentatric Baboon colony is to measure selected reproductive, endocrine, cardiovascular, skeletal, immune, and central
nervous system variables longitudinaily to better characterize the aging baboon model. Using these data, we will identify somatic and
reproductive phenotypes that predict ago-related changes.

Current Status of the Geriatric Baboon Colony

The current census of the Geriatric Baboon Colony is 343 animals; 88% have been genotyped for the standard panel of microsatellite
loci Figure | displays the distribution of animals by age range, sex, and genotypednon-genotyped ratio,

Figure 1. Demographics of the Pedigreed Geriatric Baboon Colony.
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Geriatnic Characterization

During the past year we performed the characterization protocol on 1 16 animals and we necropsied 60 geriatric babdons.
CLINICAL AND ANATAMOC PATHOLOGY '

Pathology is the study of structural and functional changes in cells, tissues, and organs that undertie disease. Using
morphologic, chemical, microbiologic, and immunologic techniques, pathology aids in the explanation of observed clinical
changes and provides for rational clinical care, therapy, and scientific experimentation. The objectives are to support the
clinical veterinary staff in maintaining the health of the animals in the colony and to assist investigators in evaluation tissue
changes and clinical laboratory results from experimental animais. The pathology services improve the characterization of
nonhuman primates through collaboration, publication, and tissue sharing. Methods used to achieve these aims include
gross pathology, clinical chemistry, immunopathology, bacteriology, parasitology, urinalysis, coagulation, and analysis of
blood gases. Clinical pathology performed 74,238 procedures during 2003 in hematology (8,348), chemistry (54,627),
coagulation (2,220), parasitology (1,644), bacteriology (1,768), urinalysis (245), and senid outs (5,386). Anatomic pathology
had 1,361 accessions for 2003, of which 483 were surgicals, and 878 were necropsies. Slides produced numbered 10,500.
This work supported éssentially all projects using animals in biomedical research plus some off campus projects or
approximately 230 research or research support accounts. The laboratory will continue to function and expand in its current
manner but needs to hire an additional histotechnician, pathologist, and clerk. Equipment needs in order of pricrity include
an updated coagulation unit, tissue processor, microscope, clinical pathology computer upgrade, dictating unit, computer for
additional pathologist, and® walk-in refrigerator.

TISSUE COLLECTION AND DISTRIBUTION

Tissue sharing optimized the research uses of nonhuman primates by making tissues or body fluid samples available to
investigators for exploratory, pilot, or feasibility studies. In addition, tissue sharing for major research projects enables
efficient use of animals and reduces the total number of animals needed for research. The objective of this component isto
promote the sharing of nonhuman primate tissues with intramural and extramural scientists. Whenever an animal is
scheduled for necropsy, a concerted effort is made to alert investigators who may wish to preserve blood or tissue samples.
During the reporting period, we provided 4,298 tissue and blood samples from animals that were necropsied or sedated for
other purposes. We will continue tissue sharing and associated support activities.

VETERINARY TECHNICAL SERVICES

Veterinary Technical Services provides specialized technigues for a wide variety of investigators, thus greatly enhancing the
nonhuman primate as a research resource. Projects that have benefited from Veterinary Technical Services within the past
year are:

Environmental Stress and Changes Menstrual Cycle Reguolarity in Baboons. C wes e 4 Brown University,
Providencg, Ri

Our goal is to examine the effect of increasing age on the daily sex hormone profile through one complete menstrual cycle
in baboons. To minimize disturbance to the baboon, hormones are measured from urine collected from individually caged
animals. Normally female baboons in breeding harems are maintained in social cages housing 15 to 20 animals. Moving
nonhuman primates from social housing to individual caging is a stressful event that may induce aw abnormal menstrual
cycle. We hypothesized that moving animals during the luteal or follicular phase of the cycle would produce different results
and that the quality of the cycle of the ¢ycle would improve with increasing time in the individual cage. We identified 20
healthy female baboons of reproductive age and moved them from social housing to individual cages. Ten were moved in
the early follicular phase and ten were moved in the early luteal phase of the cycle. We obtained blood and muscle samples
and measured body weight and body composition by DEXA on the day of the move. We collected urine to measure cortisol
for the first 10 days after the move to individual cages and urine to measure reproductive hormones for 3 cycles. Perineal
turgescence was monitored daily to assess the status of the menstrual cycle. The animals were bled when they were returned
to the social housing. Preliminary results demonstrate that moving the animals in the luteal disturbs the cycle least and the
first menstrual cycle after the move is the most robust. Data have been compiled and are being prepared for publication and
will be used to support a program project using aged baboons.

A Baboon Model of Celiac Disease. Michelle Leland, D.V.M. G. Hubbard, M.S.. D.V. M., and € wnerwe a3
Southwest Foundation for Biomedical Research, San Antonio, TX

The predominant clinical sign of celaic disease is chronic diarrthea. A predominant morbidity of many nonhuman primate
colonies is chronic diarrhea. Our objective is to identify baboons in the pedigreed colony with persistent, recurring diarrhea
and test them for signs of celiac disease. When an animal is identified with chronic diarthea, a baseline blood sample is
taken to measure the antibody associated with celiac disease, a duodenal biopsy of the gut mucosa is taken and examined
histologically for blunting of villae and lymphocyte infiltrate, and diet is changed to a gluten free chow. Additionally, gut
samples for histological examination are being collected from animals with medically unmanageable diarrhea. We
hypothetize that a percent of animals with chronic diarthea may have celiac disease.
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Characterization of epilepsy in the pedigreed babooris. Szabo, Akos, MD, University of Texas Health ngienc.(;s Center San
Antonio, TX T - - ) R

We identify animals from the pedigreed baboon colony with naturally occwrring seizures and transport them to the
University of Texas Health Sciences Center where a neurologist has developed a laboratory specificaily to performy
electroencephalograms on these animals. The work has been continued and now inchudes MRI imaging i an attempt to
locate the lesion in the CNS, This data has been used to develop a baboen model of cpilepsy and is now being used to-

further characterize the ande{.

Normative Hematology and Blood Chemistry Values in Baboons Less Than One Year Old. T vavie l Department of
Gengties, Southwest Foundation for Biomedical Research; San Antonio. TX - - ' .
Nonmative values for hematological and clinical chemistry measures have been developed for adult baboons and provide the
necessary baseline values for comparing values fror discased animals or animals being treated on research protocols. Oor
goal was to develop the same standards for baboons less than 12 months of age. We sampled and analyzed blood samples. .
from 55 male and 55 female baboons ranging from 1 week to 12 months of age, oo ' o

Effect and Feasibility of Administering. Rosiglitazone to Insulin Resisiant Baboons for Fourteen Days, T f=awae.

i { ; ent of Genetics, Southwest Foundation for Biomedical Research. San Antonio, TX o
Thiazolidinediones are a class of antidiabetic agents that improves diabetic control by improving insulin sensitivity, They
improve sensitivity to insulin in muscle and adipose tissues and inhibit hepatic gluconoeogenesis. For this project we-
identified 2 obese female baboons with fasting blood ghucose levels in excess of 130 mg/dl. We administered 4 mg of
Rosiglitazone embedded in.a balf banana for 15 days. Blood samples for glacose and Hbalc were taken before and after-

drueg administration. o :

SURVEILANCE OF HEPATITIS -lNFECTIONS.IN THE CHIMPANZEE COLONY

This unit is xesponsible for screening the chimpanzee colony for all hepatitis markers and maintaining a database on the
current status of each animal with respect to hepatitis B virus (HBY) and hepatitis C virus (HCV) exposure and serological
status, Approximately 2% of the US population is chronically infected with hepatitis C virus (HCV). Chronie infections with
HCV resuit in significant liver disease, including cirthosis and liver cancer in approximately 20% of infected individuals.
Hepatitis B virus infections are also a major cause of death. due to infectious disease. The current therapies for these viruses
do not result in viral clearance in the ‘majority of cases. The chimpanzee is the only animal susceptible to infection with
these viruses other than man. The development of improved strategies to treat HBV/HCY chronic infections is essential for
the control of these diseases. The chimpanzee colony at the Southwest National Primate Research Center is a valaable
resource for these studies. The animals have been used'in a variety of transmission, drug and vaccine studies with. various
hepatitis viruses. A careful characterization of these animals is needed such that this information can be utilized when'
selecting animals for future studies and'interpreting the results of studies. The objectives of this praject are: 1) to conduct an
evaluation of all chimpanzees at the Sonthwest National Primate Research Center with respect to HBY and HCV markers;
2) to perform an evaluation of all newly infected animals to determine whether chronic infection develops and to obtain a
greater understanding of the disease outcome in HBV/HCV-infected chimpanzekes; 3) to maintain a program on viral
discovery to examine and archive samples potentially containing a novel hepatitis agents from nonhuman primates; and 4} to
maintain a computerized database with current and historical infectious disease information on the chimpanzees. This year
we have completed the review of all historical documents and entered the information into a computer database designed for
this purpose. We have completed the initial screen and for most animals the second screen for all HBV and HCV assays. We
have complied data on the status of cach animal as well as the colony as a whole. This component will continue to monitor
the colony and update the computer files. ' 3 : -

DIAGNOSTICS OF RETROVIRUSES

The overall goal of this diagnostic component is to provide a resource to screent. apes and monkeys for the known simian
exogenous retroviruses. The aims are : I. To further develop and improve retroviral screening technologies to assess
infection by nonbuman primate retroviruses, 2. To provide support in testing for retroviruses found in nonhuman primates in
the SNPRC colony, and 3. To provide support for outside investigators seeking to assess monkeys and bumans for evidence

of retroviral infections.

During the past year, this retroviral diagnostic component has developed the capacity to screen nonhuman primate species
for evidence of exogenous retroviral infections known to persist in African and Asian nonhuman primates. Specifically we
have developed serologic and nucleic acid based assays to screen Asian macaques for SRV, STLY, SIV and SFV. In
addition, we have developed assays specific for African nonbwman primates including baboons, Aftican green monkeys and
chimpanzees that detects STLV, SFV, and SIV. Recently we have switched from using pested DNA PCR testing that can
have false positives from PCR contamination to Real-Time Tagman PCR based assays which represent a rapid, high-
throughput screening of SRV and STLV. We are now using these Tagman assays for routine screening which has
substantially reduced both technician time and cost associated with retroviral screening, For the most part, we have
concentrated on screening macaque colonies at the SNPRC. Two SPF rhesus colonies are being routinely screened. To
briefly summarize, we have detected evidence of STLV (4/134) and SRV (4/126} in a small number of animals in our SPF
Colony (2). Screening of the non-SPF colony has also been instinuted and we have detected 6/95 STLV+ rhesus macaques.
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These colonies.are being retested on a quarterly basis until the colonies are rewwovirus-free. In summary, our results have
shown that STLV and SRYV is present at low levels in our rhesus macaque colonies. Because commerciaily available
diagnostic testing was initially used to screen these colonies, this component has been instrumental in detecting anrd-mr
removing true positives from the colonies, Our screening inethods have greater specificity and sensitivity than assays-
previously used to screen these colonies. .

- FLOW CYTOMETRY

Flow cytometry is a widely nsed method for analyzing the expression of cell surface and intracellalar molecules,
characterizing and defining different cell types in heterogeneous populations, assessing the purity of isolated subpopulations,
and analyzing cells size and volume. Flow.cytometry analysis can provide critical information both in clinical evaluation as
well as scientific research. The goal of this component is to provide assays based in flow cytometry that will allow for the.
characterization of blood cell subsets, activation markers, cytokine and chemokine quantification, and cell-mediated activity
in-cells of nonhuman primate species such as chimpanzees, baboons, African green monkeys, and several macaque species
such as rhesus, pig-tailed, and cynomolgus macaques. Using a multicolor flow cytometer, we have determined that the
combination of antibodies labeled with the fluorescent dyes FITC, PE, PerCP-Cy5.5, APC, and APC-Cy7 permits'the _

_ jdentification of 5 different markers in a single cell with minimal spectral overlap and little compensation. TFhis 5-marker
capability allows the identification of several cell subsets that were not detected before with our old 3-color flow cytometer.
The other main component of the Flow Cytometry core facility is the Luminex'® system, which is a beénch-top flow .
cytometer with two Jow-power laser beams that allows the user to pexrform simultaneously up t0.100 tists in a single tube {or
well of a microtiter plate). @Rir laboratory has tested almost all the commercially available Luminex-based kits for human

- chemokines and cytokines for their crossreactivity with NHP molecules. We have identified. 12 kits whose reagepts

- recognize molecules from chimpanzees, baboons, thesus macaques, pig-tailed macagues, cynomolgus macaques, and.
AGMs. We have also developed four sets of conjugated beads and detecting antibodies. All these reagents can be used
simultaneously to detect 16 cytokines and chemokines in a single sample from a NHP species.. X

MOLECULAR GENETIC SERVICES

Nonhuman primates are a critical component of biomedical research as animal models for many human diseases. ‘
Development of pedigreed colonies of primates will expand opportunities for disease-related Tesearch by allowing primate
species that are not now used for genetic stadies to be used in that manner. The objective of this project is to use genetic
polymorphisms (both currently known polymorphisms and new markers) to perform patemity testing, pedigree verification,
and other colony management activities for funded colonies of nonhuman primates. We have established collaborative
arrangements with the University of South Alabama to perform paternity testing in squirrel monkeys (Saimiri boliviensis),
with the Oregon NPRC, Yerkes NPRC, NIAAA Animal Research Center (Poolesville, MD) for stadies of thesus monkeys
(Macaca mulatta), and the Washington NPRC for pigtailed macaques. We continue to perform similar analyses for the
baboons and other primates maintained at the SNPRC. We will continue to receive blood samples from various colonies,
and use genetic markers developed at the SNPRC to complete the planned paternity testing. New collaborations to do
pedigree testing for Yerkes NPRC mangabeys and M.DD. Anderson Cancer Center chimpanzees are in the planning stages.

GENETIC AND DEMOGRAPHIC MANAGEMENT

Loss of genetic variability may reduce the likelihood that genes underlying biomedically relevant phenotypes can be
detected, and may bias or reduce the generality of experimental outcome as animals become more genetically homogeneous.
Knowledge of pedigree relationships is particularly crucial for genetic analyses, which depend on detecting Mendelian
transmission patterns underlying the distribution of phenotypes in families. ' -

“The aims of this component are to monitor the genetic and demographic structures of Primate Center colonies, to provide
information required for rational colony management, and to maintain and develop the software necessary to carry out these
tasks.

We have continued to maintain PEDSYS, our database system and have developed and implemented new functions, updated
user documentation, and uploaded these to the SNPRC web-site. Additionally, we bave developed and are evaluating a
prototype browser-based reporting system which is intended to serve as a tool for enhancement and expansion of our
pedigree data management system.

We will continue our software maintenance operations, and will analyze genetic and demographic structures of SNPRC and
other populations, as needed. Recent activitics of this sort included (1) selection of unrelated progeny for assessment and
validation of experimental dictary challenges and use of assay kits designed for use in human subjects in research using
baboon model (e.z., NIH P01 HL028972 [P JL VandeBerg, SNPRC], NIH R01 HL068972 [P1: OS Platt, Harvard
Children's Hospital]) and (2) identification/validation of pedigree relationships between living genotyped animals and
archived skeletal samples from deceased animals for dental genetics studies (NSF [PL: Casud} U of Niinois]).

In collaboration with the Genetics Group leader, Dr. Rogers, and the NCRR, we hosted a pational mecting of the NCRR.
Primate Genomics Working Group at the SNPRC in December, 2003.
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include the baboon-S’IR_—based' whole genome genetic linkage map and related informaﬁoq.. Subsequently; data.on QTLs,
- genes, phenotypes, ete. from analyses using this map; similar information for the thesus macaque; and targeted sequence and
expression data from these and other nonhuman primate species will be added. ‘ . DU :
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