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Executive Summary

The global HIV/AIDS epidemic has taken
agreat toll worldwide and continues to ex—
pand. The World Health Organization es-
timates that 33.6 million people were living with
HIV/AIDS at the end of 1999 and that 16.3 mil-
lion have died of AIDS and other HIV-related
causes since the beginning of the epidemic. In
the United States alone, more than 700,000 people
have been diagnosed with AIDS to date, and more
than 400,000 people have died. Approximately
700,000 individuals are estimated to be living with
HIV infection or AIDS in the U.S. at the present
time. In California, more than 111,000 AIDS cases
had been reported through March 1999, of whom
nearly 70,000 have died.

While there have been significant advances
in the treatment and prevention of AIDS, there is
still no drug or drug combination that can cure
HIV disease or AIDS nor is there a vaccine to
prevent HIV infection in those exposed to the
virus. Continued progress in these areas depends
on basic and clinical research, which will lead to a
better understanding of the structure and func-
tion of HIV, of the workings of the human im-
mune system, and of the pathogenesis of HIV
disease. An improved understanding of these is-
sues will lead to the development of effective vac-
cines and more effective, affordable and tolerable
drug treatments. Also of major importance is so-
cial/behavioral research, which will identify pat-
terns of risky behavior, examine and evaluate ap-
proaches to behavioral modification in individu-
als at risk, and address issues of barriers to treat-
ment adherence experienced by persons infected
with HIV. Finally, health services and policy re-
search is needed to address the development and
evaluation of novel approaches to primary pre-
vention and new models of chronic care treat-
ment and management for people with HIV dis-
ease, and to assess the organization and financing
of health services systems. Without additional re-
search in these areas, HIV infection rates will con-
tinue to rise worldwide, and the loss of produc-
tive lives and cost of medical care will continue
to mount in California, the nation, and through-
out the world.

UARP’s Mission in Response to the
HIV Epidemic in California

The Universitywide AIDS Research Program
(UARP) was created by the state legislature in 1983
in recognition of the need for California to take
action in response to the AIDS crisis. The UARP
provides state funding for the support of peer-
reviewed, AlDS-related research to be conducted
at nonprofit research institutions throughout Cali-
fornia.

The mission of the UARP is to support excellent,
timely, and innovative basic, clinical, social/behavioral and
gpidemiological research on HINVV/AIDS that is atten-
tive to the needs of California, particularly emphasizing
the needs of the diverse communities affected by the epi-
demic, and to support research that will accelerate progress
towards prevention and a cure for AIDS.

UARP funds are used to support investigator-
initiated research projects, both individual and
collaborative, to support conferences that build
consensus and disseminate AIDS-related informa-
tion, to train scientists and health professionals in
AIDS-related research, and to support research
centers that develop AIDS treatments and coor-
dinate AIDS-related research efforts.

The program is designed to provide a flex-
ible and rapid mechanism for meeting newly aris-
ing research issues. It strives to fund innovative
and creative research that enhances and comple-
ments, rather than duplicates, research funded by
other sources. The UARP’s record of funding
productive research projects has consistently re-
sulted in the leveraging of large amounts of fed-
eral and private research dollars to California-based
researchers.

Research Highlights

This report provides a brief update on the status
of the AIDS epidemic and describes UARP’s ac-
tivities, goals, and progress from July 1998 through
December 1999. The program’s recent innovations
and future plans are also discussed.
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Introduction

espite recent advances in treatment, the
D HIV/AIDS epidemic continues to ex-
pand its global impact. The World Health
Organization estimates that more than 33 million
people worldwide are living with HIV/AIDS and
that more than 16 million have died from AIDS
and other HIV-related causes. The epidemic is
exacting a particularly devastating toll in selected
regions of the world, most notably sub-Saharan
Africa and South and Southeast Asia. The loss
of human lives, the suffering, and the loss of pro-
ductivity can be expected to have an impact on
global and local economies for years to come.

Continued Challenges in the War
against the HIV Epidemic

Great strides have been made during the last two
decades in the war against the HIV epidemic, yet
much remains to be done. Recent advances in drug
treatment have raised hopes that HIV disease can
be effectively treated and the course of immune
system destruction halted or even reversed. Pro-
tease inhibitors, the powerful new antiviral drugs,
when used in combination with other antiviral
agents, have been effective in decreasing the
amount of virus in the blood of selected indi-
viduals to nearly undetectable levels, delaying the
course of the disease and improving overall qual-
ity of life. However, these new drugs only work
for some patients and do not constitute a cure for
HIV disease. Among some patients HIV devel-
ops resistance to the potent new therapies and the
disease continues its relentless course. For oth-
ers, the demanding daily regimen that combina-
tion therapy requires is not a realistic option. And
some patients with advanced HIV disease cannot
tolerate the side effects of drug treatment. Re-
search is critically needed to understand why some
patients fail therapies and to develop new treat-
ments for those who fail. Research is needed to
develop more effective, affordable and tolerable
drug treatments. These treatments may very well
need to be sustained for the lifetime of people
with HIV disease, although the long-term ben-

efits of protease inhibitors and of combination
therapy are not yet known.

In addition to antiretroviral therapy against
HIV, more effective treatment protocols for AIDS-
related opportunistic infections have also been de-
veloped. As aresult of antiretroviral therapy and
treatments for specific opportunistic infections,
AIDS-related deaths are declining and a greater
number of people are living with HIV disease for
extended periods of time. The perception of HIV
disease as a rapidly progressing and nearly always
fatal disease is changing. As HIV disease becomes
more of a chronic, long-term illness, new care
management strategies need to be developed. The
financial impacts of HIV disease can be expected
to grow. Health services research is needed to
develop new models of long-term care manage-
ment and health care financing for people with
HIV disease.

Significant advances have been made in elu-
cidating the biology of HIV infection and in un-
derstanding the human immune response to in-
fection. Much also remains to be done to im-
prove our knowledge of the structure and func-
tion of HIV, of the workings of the human im-
mune system, and of the pathogenesis of HIV
disease before a cure or a preventative vaccine
can be developed. Development of an effective
vaccine to prevent transmission of HIV is still in
the earliest stages. More information is needed
from basic science research to answer pressing
guestions about the development of drug resis-
tance, to identify new targets for antiviral therapy,
and to understand the response of the immune
system when confronted by HIV infection.

During 1996, the number of new AIDS cases
and deaths from AIDS in the United States fell
for the first time since the beginning of the epi-
demic. A similar decline in AIDS cases and deaths
has been observed in California. This drop in
numbers reflects the dramatic reductions in new
HIV infections among gay and bisexual men and
injection drug users that occurred more than a
decade ago. These achievements are a tribute to
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successful prevention efforts, targeted most ef-
fectively at these groups, as well as to the new
drug therapies that have been shown to suppress
disease progression and extend survival in many
patients.

However, while the number of new infections
is declining in selected subpopulations, there con-
tinue to be significant increases in new infections
among other population groups, both in this coun-
try and abroad. In California, African Americans
and Latinos are among the groups disproportion-
ately affected by new HIV infections and AIDS
cases. To date, prevention efforts have not been
as successful among the most economically dis-
advantaged groups or among racial and ethnic
minorities. A new generation of at risk individu-
als, with their own social and cultural norms, pre-
sents new challenges for prevention programs.

Social and behavioral science research is criti-
cally needed to address the issues raised by the
demographic changes in the epidemic. Research
must be undertaken to determine the most effec-
tive prevention interventions for the population
groups most at risk of new HIV infection, to de-
velop strategies for increasing early awareness of
HIV infection among exposed individuals and to
devise strategies to improve utilization of and ad-
herence to therapy. The new era ushered in by
protease inhibitors and combination therapies has
also produced an unanticipated impact and an
additional challenge: the belief among some indi-
viduals in high-risk communities that community
norms for safer sex practices can now be relaxed
because of these powerful new drugs. Strategies
must be developed to assess the extent of these
beliefs and practices and to prevent the resurgence
of unsafe sexual and drug use practices.

These complex issues require the combined
skills and expertise of a multidisciplinary force
of AIDS researchers, collaborators from the com-
munity and policy makers to ensure that the gains
that have been made thus far in the war against
the HIV epidemic will not be lost and to acceler-
ate progress towards prevention and a cure.

Status of the AIDS Epidemic in
California

California accounts for nearly one sixth of the
cumulative AIDS cases reported in the United
States since the beginning of the epidemic, and is
second only to New York in the number of AIDS
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cases. Through March 1999, more than 111,000
people in California had been diagnosed with
AIDS, which had resulted in nearly 70,000 deaths.
Nearly 5,700 new cases of AIDS were diagnosed
in California during the 12 month period of April
1998 to March 1999. While San Francisco and
Los Angeles account for nearly 60% of cumula-
tive cases, the majority of new cases are being
reported from areas of the state outside those two
counties, including mid-sized cities and rural ar-
eas. AIDS cases have been reported by 57 of the
state’s 58 counties.

The HIV epidemic in California affects a di-
verse segment of the state’s population. A break-
down of cumulative California cases by race/
ethnicity through March 31, 1999 reveals that
about 61% of all persons diagnosed with AIDS
were White, 17% African American, 19% Latino,
2% Asian/Pacific Islanders, and about 0.4% Na-
tive American. The epidemic is growing most
rapidly among African Americans and Latinos.
For example, during 1990, AIDS cases among
African Americans accounted for 15.2% of all
reported cases in the state, but in 1997, cases
among African Americans accounted for 23.1%
of all new cases. Similarly, Latinos accounted for
16.8% of AIDS cases in the state during 1990,
but in 1997, 28.4% of new cases occurred among
Latinos.

Seventy-one percent of cumulative AIDS
cases among California adults have occurred
among gay and bisexual men. Despite demo-
graphic changes in the epidemic, gay and bisexual
men still accounted for approximately 56% of
adult and adolescent cases reported during the year
1998-99. Injection drug use among heterosexu-
als accounts for approximately 10% of cumula-
tive adult and adolescent AIDS cases in the state.
An additional 9% of California cases occurred
among gay and bisexual men who also had a his-
tory of injection drug use. However, among
women, injection drug use accounts for nearly
38% of all reported adult/adolescent female
AIDS cases in the state, while 41% of female cases
have been attributed to heterosexual contact.

While nearly 7% of the cumulative AIDS
cases in California occurred among women as
compared to 16% of cases reported nationwide,
the proportion of new AIDS cases occurring
among women is rising. During 1998-99, women
accounted for 12% of all adult/adolescent AIDS
cases reported in the state, a figure which was



higher than the previous year, when 10% of adult/
adolescent cases were reported among women.

The California State Office of AIDS has es-
timated that there were 94,300 to 130,500 indi-
viduals living with HIV infection in the state as
of the beginning of 1996. Approximately 10%
of infected individuals were estimated to be fe-
male, 56% were estimated to be white, 20% Afri-
can American, 21% Latino, 2% Asian/Pacific Is-
lander, and 0.5% Native American. Approximately
67% of individuals living with HIV infection in
the state were estimated to be gay and bisexual
men who do not have a history of injection drug
use, 13% were estimated to be heterosexual injec-
tion drug users, 8% gay and bisexual men who
also have a history of using injection drugs, and
approximately 6% who became infected through
heterosexual contact.

New HIV infection rates are estimated to be
substantially higher among African Americans
than among non-African Americans in the state.
For example in 1995, the last year in which test-
ing data for childbearing women are available, HIV
infection rates among African American childbear-
ing women were seven times higher than among
white childbearing women. Increasing HIV inci-
dence trends also have been found for injection
drug users, heterosexuals, Latinos and Native
Americans. The increasing trends of HIV infec-
tion among people of color, injection drug users
and other populations such as young gay and bi-
sexual men reflects national trends and deserves
attention in terms of research on prevention in-
terventions and evaluation. These statistics point
to the need for bold new strategies to mobilize
people and resources to respond to the changing
demographics of the HIV epidemic. These ef-
forts should be informed by a broad foundation
of scientific research.

UARP Background and Activities

Background

The Universitywide AIDS Research Program
(UARP) was created by the California legislature
in 1983, in recognition of the need for California
to take action in response to the AIDS epidemic.
The UARP provides state funding for the sup-
port of investigator-initiated, peer-reviewed AIDS-
related research to be conducted at nonprofit re-
search institutions throughout California. The

UARP provides a rapid and flexible mechanism
for meeting newly arising research issues. The
program strives to fund innovative and creative
research that enhances and complements, rather
than duplicates, research funded by other sources.

Organization

The UARP is acomponent of the Special Research
Programs in the Office of the University of Cali-
fornia Vice President of Health Affairs. The
program’s advisory body, the Universitywide Task
Force on AIDS, includes fifteen experts in the
field of HIV/AIDS from throughout the state,
each of whom serve a four year term. Members
of the Task Force include basic scientists, clinical
researchers, social and behavioral scientists, epi-
demiologists, and community advocates. Current
members include scientists from both UC and
non-UC institutions, representatives from com-
munity organizations serving populations affected
by HIV, and individuals with HIV disease who
represent the constituent community. The UARP’s
program office includes the Director, Adminis-
trative Coordinator, four Research Administrators,
and support staff.

Grant mechanisms and Review
Process

UARP awards are made competitively through a
scientific, peer review process modeled on that
used by the National Institutes of Health. Non-
profit institutions in California are eligible to ap-
ply. Peer review panels composed of national
experts are organized each year to evaluate the
scientific merit of applications. Panel members
also include community representatives who di-
rectly participate in the review of applications. The
Universitywide Task Force on AIDS provides a
second level of review for applications. Funding
decisions are based on the relative scientific merit
score and rank as determined by peer review, the
limits and priorities for spending with regard to
each award program, and the overall availability
of funds.

UARP encourages novel and innovative ap-
proaches to questions related to basic science, clini-
cal research, social and behavioral sciences, epi-
demiology, and health services and policy research.
Multidisciplinary collaboration in areas of emerg-
ing research interest is especially encouraged.
Fourteen award mechanisms and special initiatives
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have been created to address issues of training,
research coordination and infrastructure, and in-
vestigator-initiated research in the basic, clinical,
and social/behavioral sciences, including epide-
miology. These include:

e California AIDS Research Center Awards,
which provide funding for three AIDS research
centers and their collaborating institutions to con-
duct scientific research. These Centers also sup-
port innovative pilot projects, and develop com-
munity research and outreach programs.

e Institutional Support Awards, a new UARP
initiative for 1999-2000, which provide institu-
tional support for institutions with established
AIDS research programs to advance science by
fostering multidisciplinary collaborations among
scientific investigators, and for institutions with
emerging AIDS research programs to foster the
development of new or emerging AIDS research
efforts at institutions committed to advancing sci-
ence in AIDS among under-researched high risk
populations throughout California.

e Individual Research Awards, which stimu-
late investigator-initiated research. These awards
typically support research proposals for which
there is solid background information and prom-
ising preliminary studies. The awards may also
provide support for novel research, in more pre-
liminary phases, but considered likely to yield re-
sults of high significance.

e Multidisciplinary Collaborative Research
Grants, which foster multidisciplinary research
collaborations between scientific investigators in
basic, clinical, and social/behavioral sciences, in-
cluding epidemiology.

e The Primary HIV Infection Research Ini-
tiative, a special UARP program initiative since
1997-1998, focuses on the initial phases of HIV
infection as a critical area for pathogenesis stud-
ies and treatment and prevention research. A
single Primary HIV Infection Research Grant was
awarded to a multisite research consortium in
February, 1998.

e The Kidney and Liver Transplantation
Research Study Initiative, a new UARP pro-
gram for 1999-2000, which supports a clinical trial
to examine the safety and efficacy of liver and
kidney transplantation for persons with HIV in-
fection.

Universitywide AIDS Research Program

e FEvaluation Research on California HIV
Prevention High Risk Initiative, a new collabo-
rative initiative between the UARP and the Cali-
fornia Department of Health Services, State Of-
fice of AIDS, provides funding for researcher-
AIDS service organization collaborations to con-
duct evaluation research on the outcomes of HIV
prevention programs funded through the Califor-
nia High Risk Initiative.

e FEvaluation Research on Coordination of
HIV/AIDS Care and Treatment Services, a
new collaborative initiative between the UARP and
the California Department of Health Services,
State Office of AIDS, provides funding to sup-
port research on the outcomes of the coordina-
tion of HIV/AIDS care and treatment services
in California.

e Individual Clinical Fellowships, which pro-
vide training in AlIDS-related clinical research.

e New Investigator Awards, which foster ca-
reer development for new investigators and fac-
ulty members who are beginning careers as inde-
pendent AIDS researchers.

e Individual Postdoctoral Fellowships,
which provide postdoctoral research training in a
field related to AIDS.

e Dissertation Research Awards, which sup-
port the AIDS-related dissertation research of
doctoral candidates in the basic, clinical, or so-
cial/behavioral sciences.

e Community Collaborative Research
Grants, which encourage collaborations between
scientific investigators and community-based
AIDS service organizations to evaluate current
or innovative prevention or health services inter-
ventions for identified target populations or to
conduct policy research.

e Conference Awards, which support confer-
ences that help set the HIV/AIDS research agenda
within the State of California, or workshops for
the development of new or emerging research
ideas and directions, and to facilitate dissemina-
tion and exchange of information.



Funding Leverage

UARP adapts its funding mechanisms to respond
to new knowledge about HIV pathogenesis, treat-
ment, and prevention. Combined with a rapid
review process, this flexibility permits UARP to
provide start-up funds for cutting edge research
in a timely fashion. The UARP’s approach has
often anticipated, even stimulated, federal research
initiatives resulting in subsequent large federal
grants to researchers in the State of California.
UARPs initial investment in small innovative pi-
lot studies has often resulted in the development
of larger studies funded by other agencies.
UARP’s funds also provide critical leverage
in developing the scientific infrastructure and col-
laborative networks increasingly required by the
complex problems posed by the HIV epidemic.
The funds are often used for the collection of
preliminary data needed to demonstrate the vi-
ability of a hypothesis. Investigators who have
received UARP funds have proven to have a com-
petitive advantage in obtaining additional AIDS
research funds from federal agencies and other
sources. Notably, three UARP-supported AIDS

research centers—at San Francisco, Los Angeles
and San Diego—have utilized the UARP-sup-
ported research infrastructure and seed monies
to develop innovative new programs and to en-
able investigators at those institutions to success-
fully apply for and receive numerous federally
funded AIDS grants.

Program expenditures

UARP program expenditures for FY 1996-97
through FY 1998-99, with projected expenditures
for 1999-2000, are shown in Table I. Projected
program expenditures for the most recent fiscal
year, 1999-2000, were $13,315,131. Forty per-
cent of UARP’s resources for research are devoted
to supporting three AIDS Research Centers, lo-
cated on the UC medical campuses in San Fran-
cisco, Los Angeles and San Diego, and for the
newly established institutional support awards.
Nearly half (47%) of UARP’s resources are allo-
cated for investigator-initiated research projects.
The remainder of research funds support train-
ing (13%) and conferences (<1%).

INTRODUCTION

Expenditures

Individual Research Awards
Institutional Support

Kidney and Liver Transplant Study
Research Center Awards

New Investigator Awards
Prevention Research

Postdoctoral Fellowships

Clinical Fellowships

Conference Awards

Predoctoral Training

Health Prof Student Trng

Primary HIV Infect Study
Pediatric HIV Study

Dissertation Awards
Administration

Research Evaluation

Scientific Meetings

Balance of Payments to Prev. Year's Non-UC Awards
Funds Committed to Subsequent FY Awards
Total

a  projected.

Table | — UARP Program Expenditures (FY96-97 to FY99-00)

1996-97 1997-98 1998-99 1999-002
$3,316,304  $3,700,797  $2,757,789  $2,640,175
n/a n/a n/a $2,409,002
n/a n/a n/a $1,000,000
$2,783,935  $2,818,935  $2,818,935 3,042,502
$186,655 $421,729 $523,174 $614,569
$489,408 $327,721 $742,211 $959,825
$594,169 $318,650 $768,211 $917,518
$0 $0 $0 $0

$44,138 $21,000 $26,000 $27,000
$277,791 $0 $0 $0

$32,015 $22,525 $22,850 $0

n/a $403,613 $390,818 $283,066
n/a $198,921 n/a n/a

n/a $9,900 $24,325 $72,000
$413,928 $422,731 $429,192 $557,800
$98,380 $175,459 $170,166 $173,740
$49,500 $74,767 $57,150 $103,374
$187,111 $165,530 $90,238 $73,510
$1,559,014 b $1,188,677 ¢  $990,623¢ $441,050€
$10,032,348  $10,270,955 $9,811,682 13,315,131

b includes obligated carry forward funds which are committed to be paid to continuing awards in 1997-98
and a reserve for a new primary HIV infection research initiative.

¢ includes obligated carry forward funds which are committed to be paid to continuing awards in 1998-99 and a
reserve for a primary HIV infection research initiative.
includes obligated carry forward funds which are committed to be paid to continuing awards in 1999-2000.

e includes obligated carry forward funds which are committed to be paid to continuing awards in 2000-2001.
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Funding of Diverse Scientific
Approaches to the Understanding
and Treatment of AIDS

The UARP strives to fund innovative and creative
research that enhances and complements, rather
than duplicates research funded by other sources.
The UARP encourages proposals for innovative
and significant studies from all areas of AIDS-
related research. In the program’s November 1999
Call for Applications, the UARP requested appli-
cations in all areas of AIDS-related research, in-
cluding two areas as specified by the intent of the
California State Legislature: 1) studies that evalu-
ate the multiple and complex factors that contrib-
ute to risk and risk reduction in groups with per-
sisting and/or re-emerging risk for AIDS; and 2)
studies which consider the possible role of a vari-
ety of non-viral factors that may be involved in
the etiology and pathogenesis of AlDS-indicator
diseases, including recreational drug use, malnu-
trition, foreign proteins transmitted by blood trans-
fusions, and/or multiple infections. The UARP
also highlighted examples of other research areas
of interest, including:

e Studies of novel molecular approaches to
understand different stages in the life cycle of HIV,
such that interruption of these events may lead to
treatment strategies or vaccine development;

e Studies of innovative prevention programs for
high-risk populations, including women, injecting
and non-injecting drug users, men who have sex
with men, and high-risk youth (including those
who use drugs and young men who have sex with
men);

e Studies to examine the economic, cultural,
psychological and institutional barriers to seeking
care and retention in care by HIV-infected per-
sons;

e Studies that examine the virologic, immuno-
logic, and genetic factors related to pathogenesis
of HIV,

e Studies on the development of AIDS-related
manifestations and mechanisms leading to novel
approaches for diagnosis and treatment;

e Studies that examine the dynamics of meta-
bolic complications during HIV infection and/or
treatment;

Universitywide AIDS Research Program

e Studies that utilize primate and non-primate
animal models to better understand the pathogen-
esis of HIV/AIDS and its prevention;

e Studies that investigate neurological or
neurobehavioral involvement in the pathogenesis
of HIV,

e Studies of the roles of HIV co-receptors in
infection and pathogenesis of HIV.

Research Addressing Health Issues
of Women and Racial and Ethnic
Minorities

University of California policy, in accord with the
California Health Research Fairness Act of 1991,
requires inclusion of women and racial and eth-
nic minorities in all relevant UARP-supported re-
search studies or a written justification for exclu-
sion. All applications not including women or
minorities must provide adequate scientific justi-
fication for their exclusion. These policies are
justified by the increasing proportions of people
of color and women affected by HIV in
California.

Of the 55 new research grants that UARP
awarded in the 1999-2000 grant cycle, 24 (44%)
were investigations of human study populations.
Women were included in 19 (79%) of these stud-
ies. Those that excluded women were investiga-
tions of men who have sex with men, an espe-
cially high-risk group for HIV/AIDS. Racial and
ethnic minorities were included in 21 (88%) of
the studies. Two grants did not specify partici-
pants by race/ethnicity and one was a clinical trial
of organ transplantation where the specific trans-
plant recipients were to be determined by eligibil-
ity and ranking on official transplant recipient lists.

The following new and continuing research
projects funded in Fiscal Year 1999-2000 specifi-
cally targeted or focused primarily on racial and
ethnic minority populations:

e “Reducing HIV risk among gay/bisexual
Latinos,” Eduardo Morales, Ph.D., California
School of Professional Psychology, Alameda,
$123,153.

e “Evaluating the black brothers esteem pro-
gram,” Ronald Stall, Ph.D., G. Michael Croshy,
Ph.D., University of California, San Francisco,
$100,054.



e “Evaluating HIV prevention interventions for
high risk Asian/Pacific Islander Men who have
sex with Men,” Tooru Nemoto, Ph.D. and Daniel
Bao, University of California, San Francisco, and
Asian and Pacific Islander Wellness Center,
$179,214.

e “HIV prevention for teen fathers and moth-
ers: a collaborative approach,” Deborah Koniak-
Griffin, Ed.D., R.N., and Barbara Kappos, M.S.W,
University of California, Los Angeles, and
Bienvenidos Children’s Center, $103,340.

e “Knowledge and risks of HIV/AIDS among
African immigrants,” Yewoubdar Beyene, Ph.D,,
University of California, San Francisco, $60,023.

e “HIV prevalence, incidence and risks among
young Latino MSM,” Juan Ruiz, M.D., Dr.PH.,
and Haynes Sheppard, Ph.D., California Depart-
ment of Health Services, $92,876.

The following new and continuing research
projects funded in Fiscal Year 1999-2000 specifi-
cally targeted or focused on women or women
and their newborns:

e “Increasing treatment adherence in HIV in-
fected mothers,” Traci Mann, Ph.D., University
of California, Los Angeles, $50,387

e “Enhancing condom use and prevention skills
of separated women,” Audrey Shillington, Ph.D.,
San Diego State University Foundation, $75,414.

e “Selective transmission of HIV in utero and
intrapartum,” Ruth Dickover, Ph.D., University of
California, Los Angeles, $60,318.

Community Collaboration

The UARP and the Universitywide Task Force
on AIDS maintain close collaboration with com-
munities affected by AIDS and with organizations
involved in HIV/AIDS policy development and
service provision. Public testimony is invited at
all open Task Force meetings. The Task Force
itself includes four community advocates who are
living with or are otherwise affected by HIV dis-
ease. UARP scientific review panels include com-
munity representatives who participate in the re-
view process. Information on UARP policies
and activities is broadly disseminated through the
publication of the Annual Report, through the
UARP Annual AIDS Investigators’ Meeting, and

through specialty symposia and written proceed-
ings on topics such as research on primary HIV
infection or evaluation of HIV/AIDS care. These
publications can also be accessed through UARP’s
World Wide Web home page at http://
www.ucop.edu/srphome/uarp/.

The UARP is actively involved in building
stronger collaborative ties between university
based researchers and community based AIDS
services programs. The Community Collabora-
tive Research Awards Program, established in
1995, is designed specifically to bring researchers
and community program staff together to develop
innovative approaches to AIDS research and pro-
gram evaluation, specifically in the areas of AIDS
prevention, policy, and health services research.
In addition, UARP staff actively participate in the
statewide HIV Prevention and Care Community
Planning Process mandated by state and federal
agencies. The UARP also periodically convenes
grantee consortia meetings specifically designed
to bridge the gap between researchers and col-
laborators in community based agencies. And fi-
nally, the six UARP-supported AIDS Research
Centers collaborate closely with their Community
Advisory Board (CAB) members to provide com-
munity advice and access to clinical trials, preven-
tion and treatment education, and outreach pro-
grams.

New for Fiscal Year 1999-2000

During fiscal year 1999-2000, the UARP is un-
dertaking several new research initiatives and pro-
grams designed to meet the challenges presented
by this era of promising new treatments, com-
plexities in financing and allocation of resources,
and an epidemic that threatens the most vulner-
able and disenfranchised population groups.

In July 1999 the State legislature augmented
the UARP budget by $2 million with the inten-
tion of strengthening the HIV/AIDS research
infrastructure at institutions in California. The
UARRP issued two requests for applications and
allocated funds on a competitive basis to two es-
tablished institutions to strengthen their
multidisciplinary research efforts and to three
emerging AIDS research programs committed to
advancing our knowledge of AIDS among un-
der-researched high risk populations throughout
California. Also in 1999, the State legislature al-
located an additional $1 million for a study of
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liver and kidney transplantation in persons living
with HIV to be conducted at the University of
California at San Francisco. UARP issued a re-
quest for proposal from UCSF and funded the
proposal after input from a peer review panel and
the Universitywide Task Force on AIDS.

In 1999, the UARP broadened the scope of
its Clinical Research Centers program to include
the support of Centers encompassing all areas of
AIDS research. The UARP issued funds on a
competitive basis to three California AIDS Re-
search Centers located at University of California
campuses in Los Angeles, San Diego, and San
Francisco. The three funded centers all promote
and conduct novel, collaborative, multidisciplinary
AIDS research and mentoring at their respective
institutions.

In 1998, the Office of AIDS of the Califor-
nia Department of Health Services and the UARP
entered into an interagency agreement to collabo-
rate on prevention evaluation research activities
for the State of California. During 1999, the
UARP funded eight community collaborative out-
come-based evaluations of prevention interven-
tions targeting numerous high priority populations
throughout California. The Office of AIDS and
UARP also expanded their collaborative funding
activities in 1999-2000 to support evaluation re-
search on statewide prevention initiatives funded
through the California High Risk Initiative and to
support evaluation research on the outcomes of
HIV/AIDS care and treatment services with spe-
cial attention to services funded through the Ryan
White CARE Act.

Universitywide AIDS Research Program



Basic Sciences

Introduction

basic knowledge of the structure, func—
Ation, and life cycle of the human immu-

nodeficiency virus (HIV) is the founda-
tion for understanding the mechanism by which
the virus causes the immunodeficiency condition
known as AIDS. Several approaches in molecular
biology to determine how viral components in-
teract with target cells have resulted in strategies
toward prevention of the transmission of the vi-
rus. Likewise, research into cellular functions and
their dynamics related to the susceptibility to vi-
ral infection and its maintenance is essential to
understanding the pathogenesis of AIDS. Recent
advances—such as the elucidation of the three-di-
mensional structure of the viral envelope glyco-
proteins, the existence of the HIV coreceptors on
target cells, or the mechanism of viral fusion with
its target cells—have led to a new generation of
novel antiviral therapies and vaccine candidates
against AIDS.

UARP supports several research projects that
focus on understanding the structure and func-
tion of HIV viral components, the mechanism of
viral-host interaction at the molecular, cellular and
whole organism level, including the application
of the knowledge in these areas toward anti-HIV
therapies and vaccine development. The follow-
ing are highlights of this research.

Research Highlights

Site-Directed Integration of Retroviral
DNA Using a Fusion Protein
Consisting of HIV-1 Integrase and

E. coli Lexa Protein

Samson A. Chow, UC-Los Angeles

Objectives: A key feature in the life cycle of
retroviruses that makes them an attractive vector
for gene therapy is integration. Integration is me-
diated by the virally encoded enzyme integrase,
and results in the covalent and precise joining of
a DNA copy of the viral genome into the host

cell chromosomes. Although integration offers this
advantage for gene therapy, the sites within the
host chromosomes into which integration occurs
are chosen nonspecifically. Therefore, integration
could result in the inapproprate activation or in-
activation of cellular genes. To control the sites
of integration in an HIV-1 based vector, we tested
a number of integrase-LexA fusion proteins for
their ability to be incorporated into HIV-1, and
restore infectivity to an integrase mutant virus.

Significant Findings: The various integrase-
LexA fusions proteins that were incorporated into
HIV-1 were a full length, wildtype integrase-LexA
protein (INLA), an integrase-LexA DNA binding
domain fusion protein (INDBD), and an N- and
C-terminal truncation of integrase fused to
wildtype LexA (DNLA and DCLA, respectively).
Each of these proteins were included into HIV-1
by anin trans incorporation protocol. Rather than
encode the integrase-fusion proteins as a part of
the viral genome, which has been unsuccessful in
the past, this method involves cotransfecting pro-
ducer cells with a construct that expresses the
integrase-LexA protein fused to the C-terminus
of Vpr separate from the construct that expresses
the virus. The Vpr-integrase-LexA expression
construct also encodes an HIV-1 protease cleav-
age site between the Vpr and integrase proteins
to liberate integrase-LexA from Vpr during virus
maturation. To ensure that wildtype integrase en-
coded by the viral genome is unable to influence
integration, a mutation in one of the catalytic triad
residues, D64, was introduced into the HIV-1
clone. After cotransfection of each of the Vpr-
integrase-LexA fusion protein constructs with the
D64 mutated viral clone into 293T cells Western
blots were performed with antibodies directed
against Vpr, integrase, and LexA. All three con-
firmed the presence of the fusion proteins in the
virions. In addition, the majority of each fusion
protein was cleaved appropriately by HIV-1 pro-
tease. The various viruses containing the integrase-
LexA fusion proteins were infectious as well, as
determined by a hygromycin resistance assay. The
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INLA containing virus infected cells to 17% that
of wildtype, while the INDBD containing virus
infected cells at 28% of wildtype. The C- and N-
terminal integrase-LexA fusion proteins were able
to restore infectivity to the D64 mutated integrase
viral clone also. The DCLA containing virus was
24% as infectious as wildtype, and the virus with
the DNLA protein was only able to infect cells at
a level 2% of the wildtype virus. These experi-
ments reveal the ability of a variety of integrase-
LexA fusion proteins to be incorporated into HIV-
1 and mediate infection of susceptible cells. This
study has also begun to elucidate the parameters
for optimizing the use of integrase-fusion pro-
teins for directing integration.

Mechanism of HIV-1 Splicing Inhibition
Alan M. zZahler, UC-Santa Cruz

Obijectives: Splicing of the primary transcript of
human immunodeficiency virus type 1 (HIV-1)
and other retroviruses must be inefficient to pro-
vide a pool of unspliced and partially spliced
messages which encode viral proteins and serve
as genomes for packaging into new virions. We
are interested in the mechanisms by which ineffi-
cient splicing is achieved. Several exonic splicing
silencers (ESSS), cis-regulatory sequences that in-
hibit splicing, have been identified in HIV-1. We
seek to identify and characterize the trans-acting
splicing inhibitory factors that interact with these
ESSs.

Significant Findings: We explored the binding
of proteins to an ESS element that has been iden-
tified in tat exon 2 (Amendt, et al. 1994. Mol. Cell
Biol. 14, 3960-70).Using RNA affinity chromatog-
raphy, we have identified heterogeneous nuclear
ribonucleoproteins (hnRNPs) of the A and B
group as trans-acting factors that assemble on the
ESS element of tat exon 2. Depletion of hnRNP
A/B proteins from HeLa cell nuclear extract us-
ing RNA affinity chromatography activates splic-
ing of substrate RNAs containing the ESS. ESS-
dependent inhibition of splicing in the depleted
extracts is restored by addition of recombinant
hnRNP A/B proteins. A high-affinity hnRNP Al
binding site can also negatively regulate splicing
of tat exon 2 when substituted for the ESS. These
results demonstrate that hnRNP A/B proteins are
required for repression of HIV-1 splicing (Caputi,
et al. 1999. EMBO J. 18, 4060-7). Mutations in
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the ESS element of tat exon 2 promote assembly
of U1 snRNP on this exon. This assembly of Ul
sNRNP in the absence of an hnRNP A/B bind-
ing site correlates with efficient splicing. It is un-
usual because it involves binding of Ul snRNP
to the pre-mRNA in a region that does not con-
tain a 5’ splice site, the canonical site of U1 snRNP
assembly.

A naturally occurring point mutation in the
env coding exon, which leads to activation of in-
clusion of an unusual exon, termed exon 6D, has
been described (Wentz, et al. 1997. J. Virol. 71,
8542-51). This point mutation was proposed to
function by disrupting an ESS in the env coding
exon. Using RNA affinity chromatography and
peptide sequencing, we have determined that the
splicing regulatory protein hnRNP H assembles
specifically on the mutant exon 6D sequence. The
point mutation that activates exon 6D splicing may
lead to formation of a binding site for hnRNP H,
which in turn promotes the unusual splicing pat-
tern. We are further exploring these RNA bind-
ing protein assemblies on the HIV-1 splicing regu-
latory elements to understand the mechanisms
retroviruses use to generate complex splicing pat-
terns. This will also allow us to uncover some
general principles in splicing regulation.

Domains of SIVmac239 Nef That Are
Important for Activation of and
Association with the p21-Activated
Kinase (PAK)

Earl T. Sawai, University of California, Davis

Obijectives: Nef expression is critical for the in-
duction of high virus loads and pathogenesis in
SIV-infected rhesus macaques. The regions of Nef
that are important for pathogenesis need to be
defined and characterized. Previously, we dem-
onstrated that both HIV-1 and SIVmac239 Nef
interact with a cellular PAK kinase. The objec-
tives of this study are to identify the domains of
Nef that are important for association with PAK
and determine whether this interaction is critical
for pathogenesis in rhesus macaques.

Significant Findings: Live attenuated SIV vac-
cines based on large deletions of nef have been
shown to be pathogenic in rhesus macaques.
Pathogenic conversion of *Nef-based viruses was
linked to restoration of expression of a truncated
form of Nef (tNef) in 4 of 6 rhesus macaques
developing simian AIDS (SAIDS). tNef is a 25-



27 kDa protein that deletes 49 amino acids from
a highly conserved central region of SIV Nef.
Although we could not detect tNef expression in
cells infected with virus isolated from two of the
monkeys infected with SIV IL-2 that developed
SAIDS, sequence analysis of the nef gene from
virus recovered from one of the monkeys revealed
a unique form of Nef lacking 108 amino acids
from the N-terminus and 72 amino acids from
the C-terminus. Interestingly, the myristylation
sequence of Nef was not restored in this mutant.
Instead, the signal peptide of 1L-2 was fused in-
frame with the central conserved domain of Nef.
This deleted form of Nef was designated mini-
mal Nef (mNef). We found that both tNef and
mNef were defective for activating the Nef-asso-
ciated kinase (NAK). However, binding assays
demonstrated that both mutant forms of Nef were
still capable of binding PAK. Using N-terminal
and C-terminal internal in-frame deletion mutants,
we have mapped the domains of Nef that are
important for PAK association and activation.
Point-mutants in these regions confirm that spe-
cific residues in the SH3-ligand domain (PxxP)
of Nef are critical for Nef-mediated PAK activa-
tion. These studies reveal two previously unrec-
ognized domains that are necessary for Nef func-
tion. Moreover, these studies demonstrate that
there is a strong selective pressure in vivo to re-
store the ability of Nef to bind PAK and this is
linked to SAIDS pathogenesis. These findings
have important implications for the design and
development of novel therapeutic agents against
HIV, as well as provide insight into the safety of
live attenuated vaccines.

Identification of New Antagonists of
HIV-1 Infectivity From Synthetic
Combinatorial Libraries

Sylvie E. Blondelle, Torrey Pines Institute for
Molecular Studies

Obijectives: The objective of this project is to
develop compounds that block human immuno-
deficiency virus type-1 (HIV-1) infectivity through
the inhibition of HIV entry and/or fusion pro-
cesses. Such blockers will be identified from syn-
thetic combinatorial libraries (SCLs) composed of
large numbers of peptidomimetics or small het-
erocyclic molecules. Two model systems resem-
bling the macrophage tropism or T-cell line tro-
pism will be used, which should provide additional

information on the binding preferences leading
to specific inhibition. These studies are also an-
ticipated to provide insight into the mechanisms
of inhibition of the newly identified antagonists,
and in turn, to enhance the understanding of the
fusion process. The ability of the newly identified
blockers to inhibit HIV-1 infectivity will then be
evaluated by carrying out replication assays using
different HIV-1 isolates.

Significant Findings: The recent reports on the
discovery of reagents that block HIV entry into
the cells (Nature Structural Biology, 1999, 6:953;
Cell, 1999, 99:103) further validate the proposed
approach. While the inhibitors reported in these
studies are peptides, which have a short in vivo
lifetime, the ultimate goal of such an approach is
the finding of small molecules that can be taken
orally. SCLs represent a diverse source for such
compounds. To increase the probability of iden-
tifying active compounds, each SCL to be tested
represents a densely arrayed collection of com-
pounds having distinctly different physico-chemi-
cal properties, systematically grouped into mix-
tures, each containing hundreds to thousands of
individual compounds. In a first study, three SCLs
were screened for their ability to inhibit fusogenic
activity mediated by HIV-1 recombinant glyco-
proteins: a SCL composed of 25,300 imidazol-
pyrido-indoles, a SCL composed of 52,900 N-
alkylated dipeptides, and a SCL composed of
31,320 N-methyltriamines. The libraries were
screened at four concentrations (64, 32, 16, 8ug/
ml) in order to determine the IC50 of each mix-
ture in the two assay systems (concentration that
inhibits 50% of the fusion processes). Different
profiles in activity were observed between the two
systems following the screening of these librar-
ies. Following the deconvolution of these SCLs,
compounds having separate inhibitory activities
in the two tropic systems were identified. For ex-
ample, compounds with specificity toward the T-
tropic system were identified with low micromo-
lar 1C50s (e.g., IC50=1.2ug/ml vs >30ug/ml for
the most active imidazol-pyrido-indoles). These
studies have demonstrated that significant inhibi-
tory activities to HIV-1 mediated fusogenic activ-
ity can be detected from mixtures of hundreds to
thousands individual compounds. The ability of
the newly identified antagonists to inhibit HIV-1
infectivity will be evaluated by carrying out repli-
cation assays.
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Coreceptors As Determinants of Target
T-cell Depletion and Cellular Tropism
by HIV in Human Lymphoid Tissue

Mark A. Goldsmith, Gladstone Institute of
Virology and Immunology

Obijectives: The objectives of this research were
to define how HIV-1 coreceptor preference for
CXCR4 or CCR5 dictates viral cellular tropism,
replication, and pathogenicity in human lymphoid
histocultures.

Significant Findings: The chemokine receptors
CXCR4 and CCR5 are determinants of both HIV
cellular tropism and pathogenesis. Traditionally,
studies of cellular tropism have been performed
with T-cell lines or primary cells in suspension
cultures. To study how viral coreceptor preference
dictates cellular tropism in lymphoid tissues rather
than isolated cells, human lymphoid histocultures
were inoculated with isogenic sets of recombi-
nant CXCR4- (X4) and CCR5-using (R5) strains
of HIV-1 that differ only in small envelope deter-
minants that control coreceptor preference. We
determined the cellular targets of HIV-1 infec-
tion in these tissues by immunostaining for the
viral capsid protein, p24, and analyzing via im-
munohistochemistry and flow cytometry. X4 vi-
ruses were found predominantly to infect lympho-
cytes and to a lesser extent macrophages, while
R5 viruses were found predominantly to infect
macrophages and to a lesser extent lymphocytes.
These experiments demonstrate that HIV-1 pref-
erence for CXCR4 or CCR5 largely dictates dif-
ferent cellular target ranges in human lymphoid
histocultures, and suggest that macrophages in
lymphoid tissue make a relatively greater contri-
bution to total viral output for R5 viruses than
for X4 viruses. To test this hypothesis further,
histocultures were inoculated with genetic vari-
ants of HIV-1 that contain or lack a functional
vpr gene. These experiments revealed that vpr is
required for optimal infection of macrophages by
R5 viruses but does not affect infection or deple-
tion of CD4+ T-cells. Collectively, these findings
highlight key roles for CCR5 and macrophages in
the primary evolutionary strategy of HIV-1.

Universitywide AIDS Research Program

Distinct Dendritic Cell Maturation
Programs Favoring Cellular vs.
Humoral Immunity: Implications for
HIV-1 Vaccine Design

Steve W. Cole, UCLA School of Medicine

Obijectives: Effective HIV-1 vaccines must in-
duce strong cellular immune responses, but HIV-
component vaccines often induce humoral im-
mune responses more effectively than cellular
immune responses. The humoral vs. cellular na-
ture of immune responses is shaped in part by
dendritic cells’ (DC) expression of cytokines and
lympho-cyte-stimulatory molecules (e.g., 1L-12,
CDA40, B7-1/CD80, B7-2/CD86) during antigen
presentation to naive T lymphocytes. We seek to
understand the role of HIV-1 in altering the sig-
nals delivered by DCs to naive T lymphocytes
during the primary immune responses relevant to
HIV-1 vaccination.

Significant Findings: We have found that mono-
cyte-derived DCs can mature into two distinct an-
tigen presenting phenotypes depending upon the
type of maturation signal they receive Proinflam-
matory cytokines (e.g., TNFa, IL-1b) induce DCs
to assume a Type 1 phenotype expressing low lev-
els of CD86 and high levels of CD80, CD40,
and IL-12 (IL-12hi CD40hi CD80hi CD86low).
In mixed leukocyte reactions, these cells elicit high
levels of IFN-g and low levels of IL-4 produc-
tion from naive CD4+ T lymphocytes (a cytokine
profile favoring cellular immunity). In contrast,
activation of the CAMP/PKA signaling pathway
induces DCs to mature into a Type 2 phenotype
(IL-12low CD40low CD80low CD86hi) that elic-
its low levels of IFN-g and high levels of IL-4
production by naive CD4+ T lymphocytes (fa-
voring humoral immunity). These two distinct
mature DC phenotypes are associated with dif-
ferential expression of mMRNA for IL-12, CD40,
CD80, and CD86, and with differential activation
of the transcription factors NF-kB (Type 1) and
Spl (Type 2).

cAMP/PKA regulation of DC maturation is
significant in the context of HIV-1 vaccines be-
cause contact with HIV-1 virions elicits a cAMP/
PKA signal in myeloid cells. We find that mono-
cyte-derived DCs mature into a Type 2 phenotype
following contact with HIV-1 virions (replication
competent or b-propriolactone inactivated), and
pharmacologic PKA antagonists can block this



effect. Thus current HIV vaccine preparations may
result in suboptimal protection because virion
components induce a PKA signal in responding
DCs that prompts them to support a humoral
rather than cellular immune response. The present
data suggest that pharmacologic manipulation of
the DC NF-kB and cAMP/PKA/Spl signaling
pathways may represent an effective strategy for
optimizing immune response to HIV-1 vaccines.

Temporal Gene Regulation during HIV-1
Infection of Human CD4+ T Cells

Jacques Corbeil, UC-San Diego

Obijectives: CD4+ T cell depletion is a charac-
teristic of HIV-1 infection. In this study, modula-
tion of mMRNA expression of 6800 genes was si-
multaneously monitored at eight time points in a
CD4+ T cell line (CEM-GFP) during HIV infec-
tion. Analysis of early and late stages of HIV-1
infection using high-density oligonucleotide probe
arrays, confirmed with real-time reverse tran-
scriptase polymerase chain reaction (RT-PCR) and
with primary CD4+ lymphocytes, have revealed
temporally ordered gene responses to viral infec-
tion culminating in the induction of apoptosis.

Significant Findings: These responses included:
1) a greater than 20% decrease at 72h after infec-
tion in overall host cell production of monitored
MRNA synthesis, with the replacement of host
cell RNA by viral RNA, 2) suppression of the
expression of selected mitochondrial genes and
DNA repair enzyme transcripts, 3) the increased
expression of the proapoptotic gene Bax induced
by p53, and 4) activation of caspases 2, 3, and 9
as detected by flow cytometric assays. The intense
HIV-1 transcription resulting in the repression of
much cellular RNA expression was associated with
the induction of apoptosis of infected cells but
not bystander cells as monitored by green fluo-
rescence protein (GFP) expression. This choreo-
graphed host gene response indicates that the sub-
version of the cell transcriptional machinery for
the purpose of HIV-1 replication is akin to
genotoxic stress and represents a major factor lead-
ing to HIV-induced apoptosis.

Biochemical Mapping of Functional
Domains of HIV-1 Integrase Involved
in Viral and Target DNA Binding

Samson Chow, UC-Los Angeles

Obijectives: Integration is an essential step in the
life cycle of all retroviruses. The retrovirally en-
coded protein integrase is required to process the
ends of viral DNA and covalently join it to target
DNA. Functional domains of HIV-1 integrase that
are involved in the protein-DNA interactions have
not been well characterized due to the lack of
structural information on full-length integrase. In
order to refine the model for integrase-DNA in-
teraction, we propose a biochemical method for
mapping the functional domains and residues of
HIV-1 integrase responsible for viral and target
DNA binding. Information obtained in this study
will help us understand protein-DNA interactions
and aid us in the rational design and development
of small molecules targeting HIV-1 integrase.

Significant Findings: We are initially interested
in characterizing the integrase domains respon-
sible for binding viral and target DNA. The strat-
egy involves the conversion of full-length HIV-1
integrase into a site-specific chemical nuclease by
covalently linking 1,10-phenanthroline at a spe-
cific cysteine residue of the protein. In the presense
of copper and an oxidizing reagent, the chemical
nuclease 1,10-phenanthroline cleaves nearby
double-stranded DNA at the minor groove. lodo-
acetamido-1,10-phenanthroline (IAAOP) can be
attached to the cysteine sulfhydryl of the protein
through a thio-ether linkage. The derivatized
integrase will then bind to a radiolabeled model
DNA substrate containing both viral and target
sequences. The labeled substrate will be cleaved
at sites near the modified residue. The products
of the scission reaction will be separated and ana-
lyzed to identify the nucleotide that is in close
proximity to the specific residue of integrase. In
order to determine the site-specific interaction of
integrase and DNA, a single cysteine residue will
be introduced to the predicted DNA binding do-
main of integrase. Wild-type integrase has six cys-
teine residues. To examine the effect of cysteine
mutations on overall conformation of integrase,
a mutant integrase devoid of all reactive cysteine
residues, termed NR was constructed. It retained
enzymatic activities in vitro, indicating that the
mutant protein retained the functional DNA-
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binding domains. Three single-reactive cysteine-
mutants derived from NR, NRC56, NRC65 and
NRC130 with single cysteines at positions 56, 65
and 130, respectively, were active and are under-
going modification by IAAOP. The specificity and
the efficiency of modification are monitored by
electrospray mass spectrometry. After modifica-
tion, the derivatized integrase will be used to gen-
erate the scission pattern of labeled DNA sub-
strates. A series of mutants will be constructed
by substituting an amino acid residue with cys-
teine in a predicted DNA binding region of NR.

The Effect of Dimerization on Reverse
Transcription of HIV-1

Michael Inman, UC-San Francisco

Obijectives: HIV-1 and AIDS represent a world-
wide epidemic. Molecular investigation of HIV-1
and other retroviruses have made great inroads in
the last decades. However, a great deal remains to
be done to understand HIV-1 and retroviruses.
Reverse transcription is a feature that is unique to
retroviruses.

A packaged HIV-1 virion carries with it all
of the components that it requires for reverse tran-
scription, including a partially denatured lysine
tRNA primer and the reverse transcriptase enzyme.
Two RNA molecules are packaged in the intact
virion, providing the virus with a “pseudodipliod”
genome. Signals which direct the packaging of
RNA molecules and the signal which directs the
dimerization of two RNA molecules, partially
overlap in the 5’ noncoding region of the HIV-1
RNA. Four stem loop sequences are predicted to
form in that region. Previous studies in this labo-
ratory have identified mutatations in stem loop 1
(SL1) which are deficient in the dimerization pro-
cess. Some dimerization mutants have been found
that have a reduced capacity for reverse transcrip-
tion. For this reason, we hypothesize that reverse
transcription and dimerization may be linked. In
this study, we propose to use in vitro and endog-
enous reverse transcription assays in combination
with our dimerization mutants, to address whether
the dimerization state of HIV-1 RNA affects re-
verse transcription.

Inarelated question, we propose to use dimer-
ization mutants to study the frequency of cross-
over of the reverse transcriptase enzyme between
dimerized RNA strands of the HIV-1 genome.
Some of our mutants are only capable of
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heterodimerization with other mutants. In this way,
we will be able to identify individual RNA strands,
and to assess the frequency of crossover during
reverse transciption, using a quantitative PCR as-
say. Our studies of the early events of HIV-1 in-
fection may contribute to the long-term efforts to
understand and combat HIV-1 and AIDS.

Significant Findings: This work is in progress.

Fundamentals of RNA-Protein
Recognition

Timothy L. Bullock, UC-Santa Barbara

Obijectives: Correct recognition of RNA by pro-
teins is necessary for retroviral infection. In the
case of HIV, both rev and tat are required to rec-
ognize viral RNA elements during infection. To
understand the fundamentals of RNA-protein
recognition, we have examined interactions be-
tween glutamine tRNA and glutamine aminoacyl-
tRNA synthetase using a combination of in vitro
selection, X-ray crystallography and equilibrium
binding studies. Structures of tighter binding
tRNA aptamers lead us to an understanding of
the basis of tight binding and protein recognition
by RNA. These results can be related to more
complex viral systems such as the binding of rev
to the rev response element.

Significant Findings: Guided by an in vitro se-
lection experiment designed to increase the bind-
ing affinity of e. coli glutamine tRNA (gIntRNA)
for glutamine aminoacyl tRNA synthetase
(GInRS), we have engineered a gIntRNA variant
(var-AGGU) which has the four nucleotide se-
guence, 5-AGGU-3’, substituted for the five-
nucleotide sequence, 5’-CAUUC-3". This variant
retains much of the affinity of the tightest bind-
ing tRNA aptamers isolated by in vitro selection.
The 2.7 Angstrom crystallographic structure of
the aptameric variant bound to GInRS shows that
although interactions at the RNA-protein inter-
face are identical to those in the wild-type com-
plex, major rearrangements occur in the central
tertiary core of the tRNA. In this first structure
of arepacked RNA tertiary core, hydrogen bond-
ing is maintained while new stabilizing interac-
tions are added. G15 of the Levitt basepair un-
dergoes a “trans-wobble” movement to pair with
a U at position 48 rather than C. Replacement of
the non-canonical basepair, A26:C44, of gintRNA
with A:A creates a sulfate binding pocket. Two



bases are removed from solvent exposed positions
and stacking interactions are increased by inser-
tion of a single base into a gap in the wild-type
tRNAgIn core structure. Thus, enhanced GInRS-
binding, due entirely to variable loop mutations
distal to the protein interface, can be rationalized
based on stabilization of the tRNA core rather
than optimization of RNA-protein contacts. This
work has implications for the binding of HIV
RNA to viral proteins. Viral RNA targets (e.g. rev
response element) are quite large and possess ter-
tiary core interactions. The structure and stability
of the core regions undoubtedly contribute to the
recognition of viral RNA transcripts by protein.

Characterization of Zinc Fingers That
Bind the HIV-1 RRE

Damian J. McColl, UC-San Francisco

Obijectives: The HIV-1 Rev Response Element
(RRE) is a viral RNA stem-loop structure critical
for nucleocytoplasmic transport of the HIV-1
genomic RNA and is a model for the study of
protein-RNA interactions. Our objective has been
to use molecular modeling, design and genetic
selection to generate Cys2-His2 zinc fingers that
bind with high affinity and specificity to the RRE
both in vivo and in vitro. The designed zinc fin-
gers will also form the basis for combinatorial
library screens in order to identify zinc fingers
that bind to the RRE with higher affinity. Zinc
fingers with high affinity for the RRE may be able
to inhibit the activity of Rev in vivo. This project
furthers our understanding of protein-RNA rec-
ognition mechanisms and may provide insights
into a novel strategy to inhibit HIV-1.

Significant Findings: Molecular modeling and
structure based design were used to generate sev-
eral Cys2-His2 zinc fingers based on the argin-
ine-rich sequence of the HIV-1 RRE-binding pro-
tein Rev. The arginine-rich sequence of Rev forms
a marginally stable alpha helix and the zinc finger
framework was used to stabilize it. The designed
zinc fingers (ZF-Rev) were shown to transactivate
the RRE-dependent expression of chlorampheni-
col acetyl-transferase and beta-galactosidase re-
porter proteins in vivo. Importantly, binding of
ZF-Rev to the RRE in vivo was shown to be both
zinc finger and Rev sequence-dependent. ZF-Rev
peptides were characterized using a number of
spectroscopic technigues. Cobalt absorption spec-

troscopy demonstrated that ZF-Rev peptides co-
ordinate a divalent cobalt ion in a manner identi-
cal to Cys2-His2 zinc fingers and zinc ions com-
pete with cobalt for binding. Circular dichroism
spectroscopy demonstrated that ZF-Rev peptides
have an increased alpha-helical content in the pres-
ence of divalent zinc ions as expected for zinc
fingers of this class. In contrast a mutant ZF-Rev
peptide, C5,8S, lacking both of the critical cys-
teines required for metal coordination showed no
such change in helical content. Determination of
the equilibrium binding constants for the ZF-Rev/
RRE interaction was performed using gel shift
analyses in vitro. ZF-Rev peptides bound to the
RRE with similar affinity to a stabilized helical
Rev peptide Revl14, whereas the mutant peptide
C5,8S bound with 7-fold lower affinity. Similar to
Revl14, ZF-Rev peptides have a greatly reduced
affinity for a mutant RRE, C46-G74 in which a
GC pair critical for Rev binding has been switched,
nor do they bind other RNAs such as HIV TAR.
Thus, ZF-Rev and Rev14 peptides bind to the
RRE RNA with significant specificity. Recently,
we showed that a modification of the lambda-N
genetic system used in our laboratory to screen
for RNA-protein interactions in vivo allows us to
identify specific protein-RNA interactions on the
basis of survival under kanamycin.

Characterization of Interaction between
HIV Tat, TAR and Human Cyclin T1

Koh Fujinaga, UC-San Francisco

Objectives: The transcriptional transactivator Tat
from HIV is essential for viral gene expression,
replication and pathogenesis. Tat activates the vi-
ral replication by recruiting a cellular factor, the
positive transcription elongation factor b (P-TEFb)
to the transactivation response element (TAR) of
viral mRNA. P-TEFb is comprised of Cyclin T1
and its kinase partner, CDK9 that has been shown
to be essential for the Tat-transactivation. By bind-
ing to the activation domain of Tat and the loop
sequence in TAR, human cyclin T1 stabilizes the
interaction between Tat and TAR. The objective
of this work is to identify the region of cyclin T1
which binds to Tat, TAR or cyclin T1 in order to
make effective dominant negative mutants for Tat
transactivation.

Significant Findings: Previous studies showed
that the N-terminal 300 amino acids of the hu-
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man cyclin T1 are sufficient for Tat transactivation
in vivo and also that a cysteine at position 261 is
critical for its function. In this study, Tat, TAR
and CDKQ binding regions in cyclin T1 are de-
picted separately from the amino acid sequences
of cyclin boxes between cyclin T1 and a related
cyclin H. Mutant cyclin T1 proteins are con-
structed by introducing point mutation into the
human cyclin T1. The mutant cyclin T1 protein
that cannot bind to Tat, TAR or CDKO lost their
abilities to activate HIV LTR in rodent cells. How-
ever, the mutant proteins deficient in binding to
CDKQ9 have less dominant negative effect than
those deficient in binding to TAR in human cells
presumably because of the high amount of en-
dogenous P-TEFb complex. On the other hand,
this mutant is more effective when it is fused to
Tat, which suggests that the “intra”molecular in-
teraction between Tat and cyclin T1 is stronger
than the interaction between Tat and the endog-
enous cyclin T1. The effects of these mutants in
the viral replication will be discussed.

Analysis of HIV-1 Tat: Cyc T1 Complex
by Peptide Mapping

X. Fan Dong, The Salk Institute

Obijectives: Activation of human immunodefi-
ciency virus (HIV-1) transcription requires bind-
ing of the viral transactivator protein Tat to a hair-
pin RNA structure (TAR) that forms in the na-
scent transcript. Our lab has previously shown that
Tat interacts directly with the cyclin T1 subunit
of the P-TEFb transcription elongation complex.
CycT1 is the predominant cyclin partner for
CDKO9, the catalytic subunit of P-TEFb. Binding
of Tat to CycT1 enhances its affinity for TAR
RNA and confers specificity for sequences in the
loop of the RNA hairpin. Thus the structural in-
formation about the Tat:CycT1 interaction or the
Tat: TAR:P-TEFb complex could be useful in the
design of inhibitors that selectively disrupt TAR
RNA-binding and Tat trans-activation.

Significant Findings: We have used controlled
proteolysis together with mass spectrometry and
protein microsequencing to analyze the solution
structure of the Tat:Cyc T1 complex and its pos-
sible conformational changes upon complex for-
mation. We find that the CycT1 TRM (Tat: TAR
recognition motif) is prone to proteolysis and
therefore may be mobile or highly solvent acces-
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sible in solution. However, the TRM becomes
protected from trypsinization upon formation of
the cyclin T1:Tat-1 complex. The HIV-1 Tat pro-
tein in the complex with CycT1 is also more re-
sistant to proteolysis than is free (uncomplexed)
Tat. Mass spectrometry and microsequencing
analysis indicate that the C-terminal portion of
Tat, especially the arginine rich RNA binding do-
main, becomes protected from trypsin digestion
in the complex. These findings suggest that the
interaction of cyclin T1 TRM with Tat extends
from the cysteine rich domain to the RNA bind-
ing site of Tat. Experiments are underway to ex-
amine any structural changes that occur upon bind-
ing to TAR RNA.

Protein Sorting Signals in HIV-1 Nef
Protein

John Guatelli, UC-San Diego

Objectives: The HIV-1 Nef protein is an impor-
tant virulence factor which modulates the host
cell and maximizes the efficiency of viral replica-
tion. Some of Nef’s effects, namely the down-
regulation of certain cell surface molecules and
the enhancement of viral infectivity, appear linked
to the ability of Nef to alter the intracellular traf-
ficking of proteins. To accomplish this, Nef pro-
tein interacts with the cellular molecules that me-
diate protein trafficking. We have been interested
in characterizing the sequences in Nef that medi-
ate these interactions; our hypothesis has been that
such sequences would be homologous to similar
sequences know as “protein sorting signals” which
have been described in cellular molecules.

Significant Findings: Nef contains a functional
leucine-based sorting signal located in an exposed
loop of the protein. This leucine-based signal was
shown by mutational analysis to be required both
for down-regulation of cell surface CD4 (the cel-
lular receptor for HIV-1) and for optimal viral
infectivity and replication-rate. This signal was not
required for down-regulation of class | MHC (a
cellular molecule required for the display of viral
peptides and through which cytotoxic T cells rec-
ognize and destroy infected cells). The leucine-
based motif plays a major role in the ability of
Nef to bind to cellular proteins known as  sub-
units of adaptor protein (AP) complexes. These
proteins link cargo molecules to carrier vesicles
which mediate intracellular transport. Several dis-



tinct AP complexes and p subunits have been
described. The leucine-based sorting motif in Nef
is required for the interaction with u3, a compo-
nent of the AP-3 complex involved in sorting of
cargoes to lysosomes (an organelle in which pro-
teins are degraded). It is also required for the in-
teraction of Nef with p2, a component of the
AP-2 complex involved in the internalization of
molecules from the cell surface (endocytosis), al-
though this interaction is extremely weak. Finally,
the leucine motif contributes to but is not required
for the interaction with the ul1, a component of
the AP-1 complex involved in sorting from the
Golgi apparatus, a cellular organelle involved in
the biosynthesis of membrane-associated proteins.
The Nef leucine-motif can be replaced with ho-
mologous but non-identical motifs from certain
cellular proteins without loss of function. Some
of these motifs have been suggested to recognize
specifically AP-3 complexes; one is derived from
a lysosomal protein. These data suggest that the
Nef leucine-based motif may function in part as
a lysosomal targeting signal by interacting with
the cellular AP-3 based pathway.

Increased Surface-levels of TNF and
LIGHT on T cells Resulting from Inter-
ference of Endocytosis by HIV-1 Nef

Juan Lama, La Jolla Institute for Allergy and
Immunology

Obijectives: Nef is an important deteminant of
virulence and pathogenesis. However, it is not
known which of the in vitro functions of Nef
determines its pathogenicity in infected individu-
als. HIV Nef downregulates the antigen recogni-
tion molecules MHC class | and CD4. Our goal
is to identify other cellular proteins modulated by
Nef and study their possible role in the patho-
genesis of the disease. We are particularly inter-
ested in proteins of the TNF/TNFR superfam-
ily. These proteins are involved in the control of
apoptosis in HIV-infected cells. In addition, high
levels of TNF are observed in the plasma of in-
fected individuals, and TNF has been involved in
the wasting syndrome that affects HIV-infected
patients.

Significant Findings: Downregulation of sur-
face-CD4 by Nef relies on the ability of this viral
protein to redirect the endocytic machinery to
CD4. Nef recruits adaptor protein (AP) complexes

of the clathrin-coated pits along with the CD4
receptor. By redirecting the endocytic machinery,
Nef may affect the internalization rate of other
proteins.

We show that Nef increases the cell-surface
expression of the cytokines TNF and LIGHT, two
members of the TNF superfamily that activate
NFkB and play important roles as effector mol-
ecules in T cell activation. Expression of a Nef-
GFP protein or infection of T cells with a HIV
virus containing a functional nef gene elicited an
increase of TNF and LIGHT. A dileucine motif
in Nef, which is essential for CD4 downregulation
and is involved in the recruitment of AP com-
plexes by Nef, was required to increase surface-
levels of both cytokines. Expression of Nef-GFP
in human 293T cells reduced internalization of
LIGHT, whereas at the same time CD4 endocy-
tosis was accelerated. The physiological relevance
of these findings was demonstrated by the fact
that a TNF-responsive T cell line chronically in-
fected with HIV exhibited higher levels of p24
viral protein following expression of a Nef-GFP
fusion protein. By increasing TNF expression and
HIV production Nef may accelerate disease pro-
gression in infected patients.

The Kinetics of Oligomerization of
Human Moesin Is Affected by
Activation

Partho Ghosh, UC-San Diego

Obijectives: The 68 kD human cytoskeletal pro-
tein moesin is specifically incorporated into the
HIV virion. Moesin belongs to the ERM family
of cytoskeleton organizing and signal transduc-
tion proteins. It localizes to microvilli and filopo-
dia and has a potential role in viral assembly and
budding. Moesin is also found at the extracellular
surface, and because of its ability to bind HIV
gp120, is thought to act as a viral receptor. Moesin
is regulated by phosphorylation and
phosphoinositides, and functions by cross-linking
membrane-associated proteins and the actin cy-
toskeleton. We have shown that moesin
oligomerizes and are assessing the role of activa-
tion in oligomerization.

Significant Findings: We have obtained small
crystals of wild-type moesin and a mutant of
moesin containing an aspartic acid substitution at
position 558 (T558D) that behaves similarly to
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phosphorylated, active moesin. The crystallization
of wild-type moesin has been optimized to ob-
tain crystals large enough for X-ray diffraction
experiments. We find that these crystals yield only
limited diffraction and will not permit an atomic-
resolution description of the molecule. We are
continuing in our efforts to identify more suitable
crystallization conditions for both wild-type
moesin and T558D moesin.

We have also found that both wild-type
moesin and T558D moesin oligomerize. We find
that both forms exist as monomers, dimers, and
higher-order species by size-exclusion chromatog-
raphy and cross-linking experiments. The exact
oligomeric state of the higher-order is not yet
unequivocally known. While activation by phos-
phorylation is thought to lead to conformational
changes in moesin, we conclude that it does not
lead to changes in oligomeric state. However, it
does lead to changes in the kinetics of oligomer
formation. We find that exchange between oligo-
meric states is more rapid in moesin T558D than
in wild-type moesin. Therefore, activation by phos-
phorylation may not only lead to changes in the
conformation of the molecule but may also have
functional implications for the oligomeric state
of the molecule.

Expression of Lymphotoxin beta Recep-
tor in Murine Follicular Dendritic Cells

Sybil M. Santee, La Jolla Institute for Allergy
and Immunology

Obijectives: Follicular dendritic cells (FDCs) are
thought to be reservoirs for infectious HIV viri-
ons within germinal centers. Although this cell
type is critical to immunity, little is known about
its origin, turnover rate, or differentiation. To date,
several murine model systems have suggested that
the cytokine lymphotoxin alpha(1)beta(2) (LTalb2)
is involved in FDC function but it was not known
whether FDCs express receptors for LTalb2 or
if it is a direct or indirect effect. As FDCs are
difficult to isolate in both human and murine sys-
tems, little data has been accumulated on these
cells.

Significant Findings: We have generated rat anti-
murine LTBR antiserum using mLTBR:Fc fusion
protein in order to characterize cell type and tis-
sue expression. Anti-sera specificity was deter-
mined by transfection of mLTBR cDNA and com-
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petition with immunogen. Flow cytometry of
murine cell lines showed that T and B cell lines
are negative for LTBR whereas a thymic stromal
cell line (6.1.1), a fetal skin dendritic cell line
(FSDC), and murine fibroblasts (NIH3T3) are
positive for LTBR expression consistent with
Northern analysis data. By immunohistochemis-
try, LTBR is expressed on stromal elements in all
tissues examined thus far including, spleen, lymph
nodes, Peyer’s patches and lung. Receptor expres-
sion is noticeably absent on lymphocyte-rich re-
gions of the primary follicle consistent with its
absence on T and B cell lines by both Northern
and flow cytometry. We are currently using rat
monoclonal antibodies to LTBR rather than
polyclonal sera used above for more definitive im-
munohistochemical analyses such as demonstrat-
ing that FDC express LTBR in vivo. By purifying
FDCs from murine lymph nodes, we have dem-
onstrated that these cells do express LTBR. We
are currently assessing the effects of LTalb2 on
these cells as well as the effect of blocking LTalb2-
LTBR interaction in an FDC-B cell co-culture
system.

CD8 T Lymphocytosis in GALT Is
Accompanied by the Depletion of
Resident CD8aa+ T Cells during
Primary SIV Infection

Joseph Mattapallil, UC-Davis

Objectives: Intestinal intraepithelial lymphocytes
(IEL) play an important role in generating early
anti-viral immune responses to SIV at intestinal
epithelial barrier. HIV/SIV infections lead to an
increased prevalence of CD8+ T cells in intesti-
nal epithelium. The CD8+ IEL are however a
heterogeneous population with specific subsets
playing unique roles. The objective of this study
was to characterize changes in the phenotypic het-
erogeneity and functional potential of CD8+ IEL
during primary SIV infection.

Significant Findings: The phenotype and func-
tional potential of CD8+ IEL were determined
using flow cytometry. The SIV specific cytokine
responses are being determined using —gag and —
env expressing autologus B cell lines and flow
cytometry. Our results demonstrated that 1EL
harbored three major subsets of T cells, namely
CD8ab+CD3+, CD8aa+CD3+ and
CD8aa+CD3-T cells. In uninfected controls, the



CD8+CD4+ double positive IEL primarily ex-
pressed CD8aa homodimers. In primary SIV in-
fection, the frequency of CD8ab+CD3+ T cells
increased dramatically whereas the frequency of
CD8aa+ T cells declined. A higher frequency of
CDB8ab+Ki-67+ IEL was observed following SIV
infection indicating that local cell proliferation
might have contributed to an increased prevalence
of CD8ab+ IEL. In contrast, a severe depletion
of CD8aa+CD4+ IEL occurred which contrib-
uted to the depletion of CD8aa+ IEL. The
CDa8ab+ IEL were the major producers of 1FNg
in the intestinal epithelium and the frequency of
IFNg producing CD8ab+ IEL was considerably
enhanced in primary infection. The autologous B
cell lines have been generated to determine the
SIV specific cytokine responses and the assays are
being optimized. These assays will enable us to
identify the phenotype and frequency of SIV spe-
cific cytokine producing CD8+ IEL subsets within
the intestinal epithelium. In conclusion, the intes-
tinal epithelium of rhesus macaques consists of a
heterogeneous population of T cells. Primary SIV
infection was found to dramatically alter the phe-
notypic makeup of intestinal CD8+ IEL and their
functional potential. Increased prevalence of ac-
tivated CD8ab+ IEL may be important in gener-
ating early antiviral responses at the intestinal epi-
thelium. However, alterations in CD8+ T cell sub-
sets and their function may reflect early im-
munopathogenic events in the intestinal mucosa.

Analysis of T Cell Receptor Repertoire
in FIV Infection

Jennifer C. Woo, UC-Davis

Obijectives: This study was used to assess the T
cell receptor (TCR) repertoire in juvenile FIV in-
fected cats from the acute stage of infection. The
rationale for this study was to determine whether
the decline in peripheral CD4 T cells was accom-
panied by restriction in the T cell receptor reper-
toire. It is expected that restriction of the TCR
repertoire, that is the range of antigens recognized
by T cells, would contribute to immune deficiency.
This may occur even where adequate numbers of
T cells may be present. The objectives of this study
were to define the feline TCR repertoire, develop
PCR-based primers to specifically amplify each
feline TCR beta family and assess TCR beta fam-
ily expression in the feline thymus, peripheral
lymph nodes and peripheral blood in juvenile cats

during the acute stage of viral infection at de-
fined time points consistent with development of
thymic lesions.

Significant Findings: Characterization of the
feline T cell receptor repertoire is in progress.
Mechanisms to obtain full length transcripts for
the variable (V) antigen binding region of feline
TCR beta and gamma genes have included PCR
analysis using a 5° RACE procedure as well as
screening of a feline cDNA phage library.
Overrepresentation of particular TCR beta and
gamma clones has been observed regardless of
the method used. Reasons for this are undeter-
mined. Possible reasons may include previous
expansion of particular clones associated with
PCR amplification or the presence of a highly
oligoclonal T cell population with minimal TCR
diversity. To date we have identified 10 feline TCR
Vbeta families and 3 TCR VVgamma families. As a
comparison, we have identified 18 TCR Vbeta and
5 TCR Vgamma families in the dog. Therefore,
we believe that we have identified approximately
half of the feline TCR betaand TCR gamma fami-
lies thus far. Screening of transcripts to identify
further feline TCR families is in progress. The
design of PCR primers specific for these 10 TCR
beta families is also in progress. Sequencing of PCR
products generated using these primers is currently
being performed to ensure that only the specific TCR
families are amplified with each primer set.

NF-kb Activation Induced by CD28 Co-
stimulation Is Mediated By PKCtheta

Nolwenn Coudronniere, La Jolla Institute for
Allergy and Immunology

Obijectives: Induction of NF-kB during T cell
activation is critical for productive HIV infection,
and TCR/CD28 stimulation activates both NF-
kB and the HIV-1 replication. However the na-
ture of the upstream signals that link TCR/CD3
and/or CD28 signals to NF-kB activation in T
cells is poorly defined.

The objective of this proposal is to study the
role of protein kinase C-theta (PKCq), a PKC
isoform selectively expressed in T lymphocytes,
in signaling pathways initiated by the antigen (Ag)-
specific T cell receptor (TCR)/CD3 complex and/
or the costimulatory CD28 receptor that lead to
activation of NF-kB and, consequentially, to HIV-
1 replication.
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Significant Findings: PKCq is a novel Ca2+-
independent PKC isoform, which is selectively ex-
pressed in skeletal muscle and hematopoietic cells,
especially T cells. PKCq plays an important role
in T cell receptor-induced activation based on find-
ings that it selectively activates the c-Jun N-termi-
nal kinase (JNK) and AP-1 in T lymphocytes, it
synergizes with calcineurin to activate nuclear fac-
tor of activated T cells (NFAT) and the IL-2 gene
promoter, and colocalizes with the TCR to the
core of the supramolecular activation complex
(SMAC) formed in the contact region between
antigen-specific T cells and antigen-presenting
cells. We addressed the functional relationship
between PKCq and CD28 costimulation, which
plays an essential role in TCR-mediated T cell
activation.

Here we report that PKCq plays a central role
in the signaling pathway induced by CD3/CD28
costimulation leading to activation of NF-kB in
Jurkat cells. First, CD28 costimulation enhanced
the TCR-induced membrane translocation and
catalytic activation of PKCq. Second the expres-
sion of a constitutively active mutant of PKCq
but not of others PKCs induced NF-kB activa-
tion and stimulated the CD28 responsive element
(CD28RE/AP) present in the IL-2 promoter, as
well as the HIV promoter. Third, wild-type PKCq
synergized with CD28/CD3 signals to activate
CD28RE/AP-1. In addition, PKCq, but not other
PKC isoforms, synergized with HIV-1 Tat to ac-
tivate a CD28RE/AP-1 reporter, consistent with
superinduction of the IL-2 gene by the HIV-1-
derived Tat protein, which is mediated by
CD28RE in the IL-2 promoter. Fourth, PKCg-
mediated activation of the same reporter was in-
hibited by IkB degradation inhibitor MG132, and
was found to involve IkB-kinase b (IKKDb). These
findings identify a novel PKCg-mediated pathway
for the costimulatory action of CD28, which in-
volves activation of the IKKh/IkB/NF-kB sig-
naling cascade. Finally, we show that rottlerin, a
specific PKCq inhibitor, inhibits NF-kB nuclear
translocation and HIV promoter activation in-
duced by CD3/CD28 stimulation. Altogether,
these results indicate that PKCq participates in
CD3/CD28 costimulation-induced NF-kB acti-
vation and could play an important role in the
HIV replication.
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Functional Association of HIV
Coreceptors

Brett A. Premack, UCLA Medical Center

Obijectives: The objective of this study is to de-
termine whether there is functional association of
the HIV co-receptor molecules CD4 and CCR5
on the surface of human monocytes and mac-
rophages. We propose that CD4 and CCR5 are
specifically co-localized in close proximity on the
plasma membrane of monocytes and that this
process makes CD4 unavailable for interaction
with CXCR4 which is also highly expressed on
monocytes. Such spatial segregation could greatly
facilitate the binding and entry of CCR5 viral iso-
lates while simultaneously excluding CXCR4-pre-
ferring isolates. We will use biophysical imaging
and FRET spectroscopy techniques to test this
idea.

Significant Findings: Our experiments are still
in the preliminary stages. The four specific aims
of our proposal are: 1) To measure the surface
distribution of CD4 and CCR5 on monocytes
using confocal microscopy, immuno-cytochemis-
try and 3-D fluorescence image overlay analysis.
2) To measure the surface interactions of CD4
and CCR5 on monocytes using spectrofluorimetry
and antibody-based fluorescence energy transfer
(FRET) techniques. This method will generate
higher resolution measurements of protein inter-
actions on the nanometer scale. 3) To determine
whether there is a preferred association of CD4
and CCR5 on monocytes using BFP and GFP
tagging of co-receptors followed by FRET analy-
sis. 4) To determine whether there is self-associa-
tion of CD4 or CCR5 on monocytes following
gp120 binding using GFP-based proximity imag-
ing (PRIM) techniques.

CXCR4 Receptors Are Expressed in
S49 Lymphoma Cells

Paul A. Insel, UC-San Diego

Objectives: CXCR4 receptors are recognized as
important co-receptors in HIV infection of cer-
tain cell types, including T-cells. However, details
regarding the mechanisms of action and regula-
tion of CXCR4 receptors are poorly understood.
Accordingly, we set out to determine if murine
S49 lymphoma cells, a CD4+/CD8+ model sys-
tem, for which a number of variant clones have
been isolated in the pathway of cAMP and gluco-



corticoid action, might express CXCR4 receptors
and, if so, might prove useful to shed new light
on aspects of signalling and regulation of these
receptors.

Significant Findings: In initial studies, we have
used RT-PCR to identify expression of a frag-
ment of CXCR4 mRNA in wild-type S49 cells
and in subsequent studies, we cloned full-length
receptor cONA from the cells. The sequence of
this cDNA is identical to that of the previously
cloned murine CXCR4 receptor (Genbank acces-
sion number D87747). Treatment of wild-type S49
cells with phytohemagglutinin or IL-2 did not
appear to alter expression of CXCR4 mRNA. In
subsequent experiments, we have initiated stud-
ies to assess expression of second messengers in
response to activation of CXCR4 receptors with
the agonist SDFlalpha. Studies in progress have
examined increases in cytosolic calcium, cyclic
AMP, and phosphoinositide hydrolysis and impact
of SDFlalpha on cell growth and division but
the results are not yet definitive. Other experiments
are planned to directly assess binding of [125I]
SDFlalpha to S49 cells and cell membranes and
impact of agonist-pretreatment on receptor ex-
pression and response. Taken together, the data
show that S49 cells express CXCR4 receptors but
the biological impact of these receptors on cellu-
lar signalling and response are still under investi-
gation.

The Role of Substrate Specificity in
HIV Protease Drug Resistance

Charles Craik, UC-San Francisco

Obijectives: HIV protease (PR) is a popular tar-
get for antiviral chemotherapy because of its es-
sential role in viral maturation. Unfortunately, like
the viral reverse transcriptase (RT) inhibitors, PR
inhibitors have demonstrated susceptibility to the
selection of inhibitor-resistant protease variants.
Recently, several clinical groups have reported viral
strains that were transmitted from one host to
another despite resistance to multiple PR and RT
inhibitors. Analysis of wild type and drug resis-
tant proteases will define the potential role of al-
tered specificity in HIV protease drug resistance.

Significant Findings: We have cloned and ex-
pressed a protease with lowered sensitivity to four
FDA-approved protease inhibitors. In vitro kinetic
analysis with these inhibitors confirms that the

lowered sensitivity is due to mutations within the
protease gene. We have also begun to probe sub-
strate specificity of HIV protease using a library
of tetrapeptide substrates. The turnover of this
library by HIV protease is the first time aspartyl
proteases have been seen to process substrates that
do not fill the entire binding pocket. Results on
the substrate specificity of wild type HIV pro-
tease are consistent with those seen previously by
other groups.

Failure of Pharmacologic Cortico-
steroid Immunosuppression to
Reactivate SIV Productive Infection

Michael B. McChesney, UC-Davis,
California Regional Primate Research Center

Objectives: The phenomenon of seronegative
transient viremia in rhesus monkeys inoculated
with low doses of SIV is likely due to the estab-
lishment of a latent or very low-level productive
infection after viral dissemination from the site
of inoculation. We propose that this type of SIV
infection in the rhesus monkey could model a type
of silent HIV infection in humans at high risk for
sexual exposure to HIV-1 but who remain clini-
cally healthy and do not seroconvert to HIV-1.
The goal of this proposal is to confirm that a
persistent infection can be reactivated long after
the period of transient viremia following SIV in-
oculation, and to initially characterize the virus
recovered after reactivation occurs.

Significant Findings: Five SIV-exposed, but
culture negative and seronegative monkeys were
treated with corticosteroid to reactivate SIV pro-
ductive infection. Two regimens were used with
all 5 animals: 1) Solu-Medrol (methylprednisolone)
at 30mg/kg body weight IM daily for 7 days and
2) Depo-medrol at 30mg/kg IM twice weekly for
two weeks. The second regimen was begun at 6
weeks when SIV was not recovered after the first
regimen. Infectious SIV was not recovered from
plasma or PBMC from these animals by co-cul-
ture at any time point out to 3 months. The ani-
mals selected for this experiment had been inocu-
lated orally with SIVmac251, an uncloned patho-
genic virus stock. In conclusion, the two proposed
regimens of immunosuppression with corticos-
teroid did not reactivate productive SIV infection
as detectable by infectious virus recovery in cul-
ture. The remaining, frozen plasma samples will
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be tested for very low levels of SIV by either the
Chiron bDNA assay (limit of detection = 1,500
copies per ml) or by pooling all time points and
inoculating the pool into a naive monkey by the
1V route.

Pathogenesis of Juvenile and Newborn
Rhesus Macaques Infected with a
Simian-Human Immunodeficiency
Virus (SHIV) Containing an HIV-1
Subtype-E Envelope Gene

Sunee Himathongkham, UC-Dauvis,
Center for Comparative Medicine

Obijectives: The envelope glycoprotein (env gp)
of HIV-1 determines several viral properties (e.g.,
cell tropism, cytopathicity) and is a major target
of anti-viral immune responses. Most investiga-
tions on env have been conducted on subtype-B
viral strains prevalent in North America and Eu-
rope. Our study aimed to analyze HIV-1 env genes
in a non-human primate model for lentivirus in-
fection and AIDS by constructing and analyzing
SIV/HIV-1 subtype-E (SHIV) recombinants.

Significant Findings: Recombinant SHIV clones
are made by replacing the env gene of the patho-
genic SIVmac239 clone with HIV-1 env genes.
SHIV-E-CAR was constructed to contain the env
ectodomain from the subtype-E HIV-1-CAR402,
an isolate from an individual in the Central Afri-
can Republic. Virus from this recombinant clone
replicated efficiently in macaque peripheral blood
mononuclear cells (PBMC). Accordingly, juvenile
macaques were inoculated with cell-free SHIV-
E-CAR by the intravenous or intravaginal route;
these animals exhibited persistent infection with
low levels of viral load and no hematological ab-
normalities. In an attempt to elicit pathogenic
potential of the recombinant clone, this virus was
serially passaged via transfusion of blood and
bone marrow cells, and parenteral administration
of cell-free virus through juvenile macaques to
produce SHIV-E-CAR-P3 (third passage virus)
and SHIV-E-CAR-P4 (fourth passage virus). Se-
rially passaged viruses produced persistent infec-
tion and CD4+ T cell depletion in newborn and
juvenile macaques inoculated by the intravenous
and intravaginal routes. In summary, the serially
passaged SHIV-E-CAR isolates will be important
for studies in macaques that are aimed at devel-
oping a non-human primate model for analyzing
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functions of subtype-E env genes in viral trans-
mission and pathogenesis, and for vaccine chal-
lenge experiments in macaques immunized with
various HIV-1 env antigens.

Revisiting Whole Inactivated HIV
Vaccines

Irvin S. Y. Chen, UCLA School of Medicine

Obijectives: Inactivation of whole viral particles
is the basis for several successful vaccines cur-
rently in use. Initial attempts to use SIV to model
a killed HIV-1 vaccine were unsuccessful, and lim-
ited subsequent effort has been directed towards
a systematic study of the requirements for a suc-
cessful whole killed HIV-1 vaccine.

Significant Findings: Recent insights into HIV-
1 virion and glycoprotein structure and neutral-
ization epitopes led us to revisit the question of
whether inactivation of whole HIV-1 particles
could serve as a basis an HIV-1 vaccine. Our re-
sults indicate that relatively simple processes in-
volving thermal and chemical inactivation can in-
activate HIV-1 by at least 7 logs, and maintain
envelope glycoproteins on the virion surface in a
strain dependent fashion. Of importance, we dem-
onstrate retention of each of three conformation
dependent neutralization epitopes. Moreover, the
antigenicity of these epitopes is increased as a
function of time. In contrast, treatment of free
envelope under the same conditions leads only to
loss of antigenicity. These inactivated virions can
also be presented by human dendritic cells to drive
a cell mediated recall response in HIV seroposi-
tive donors in vitro. These data indicate that a
systematic study of HIV-1 inactivation, gp120
retention, and epitope antigenicty can provide in-
sights that will be important in developing an ef-
fective whole killed HIV-1 vaccine.

New Therapeutic Agents for Cyto-
megalovirus in AIDS Patients

Ana Angulo, The Scripps Research Institute

Obijectives: The goal of this study is to develop
synthetic pyrrole-imidazole polyamides that could
permeate living cells and bind with high affinity
and specificity predetermined target DNA se-
guences within the cytomegalovirus genome,
blocking the production of key viral genes, and
assess the use of these molecules to treat cytome-
galovirus infections.



Significant Findings: Human cytomegalovirus
is an important opportunistic infectious agent as-
sociated with AIDS patients. Although a few drugs
such as gancyclovir and foscarnet have been used
to control HCMV infection effectively, drug re-
sistant viruses are frequently detected. Thus, there
is a need to develop new anti-viral compounds.
We have generated a panel of N-methylimidazole
and N-methylpyrrole amino acids that target spe-
cific sequences of six to eight base pairs in two
key human cytomegalovirus promoters, the virally
encoded DNA polymerase promoter and the ma-
jor immediate early promoter. These molecules
have been designed to specifically recognize se-
quences adjacent to the TATA element of these
viral promoters in order to block TATA binding
protein-viral DNA interactions and thus, prevent
the production of crucial viral factors. DNA
footprinting analysis indicate that in fact these
molecules, at nanomolar concentrations, specifi-
cally bind to the predetermined target sequences.
In addition, we find that these small compounds
are able to down-modulate the transcription of
viral target genes in culture cells, and furthermore,
HCMV growth appears to be reduced in human
foreskin fibroblasts with no apparent deleterious
effects on cell metabolism. Finally, we have es-
tablished a novel experimental animal model sys-
tem that will permit the study of these compounds
in vivo.
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Clinical Sciences

Introduction

ramatic advances in drug treatments have
Dchanged clinical management of HIV
disease over the past few years. New
classes and combinations of drugs, including pro-
tease inhibitors and reverse transcriptase inhibi-
tors, have proved to be powerful enough to re-
duce the virus to undetectable levels in a select
group of patients with HIV disease. New tests,
particularly polymerase chain reaction, are able to
measure quantitative HIV RNA, a direct marker
of HIV disease progression. These advances have
led to more precise diagnosis of disease stage,
more effective treatment of HIV infection and
the ability to determine more accurately the ef-
fects of treatment on disease progression.
Despite these advances, many questions re-
main. Given the complexity of the HIV virus
and of the human response to infection, a multi-
faceted research approach is needed to accelerate
progress towards more effective treatment and a
possible cure for HIV disease. Such progress re-
quires an understanding of the clinical manifes-
tations of HIV disease in all its stages, develop-
ment of new treatments for HIV infection and
AlDS-associated opportunistic infections, and
clinical evaluation of the effectiveness of novel
therapies and candidate vaccines. UARP-sup-
ported investigators have made significant contri-
butions to clinical AIDS research, resulting in an
increase in survival and quality of life for persons
with AIDS. The following are highlights of this
research.

Research Highlights

Perinatal Transmission of Major, Minor
and Multiple HIV-1 Strains In Utero
and Intrapartum

Ruth E. Dickover, UCLA School of Medicine

Objectives: Perinatal HIV-1 transmission is a
complex multifactorial process that remains poorly
understood. Previous studies have provided con-
flicting data on the presence of selective pressures

in the transmission of a homogeneous maternal
viral subpopulation to the infant. The purpose of
this study was therefore, to definitively character-
ize the HIV-1 quaiespecies transmitted in utero
and intrapartum.

Significant Findings: HIV-1 envelope gene di-
versity was measured during gestation and at de-
livery in mothers who did and did not transmit
perinatally by using a heteroduplex mobility as-
say. Infant viral gene diversity was evaluated at
their first positive timepoint and 12 weeks of age.
The HIV-1 env gene V3-V5 region was amplified
from PBMC and plasma, PCR products were de-
natured, quick-cooled and heteroduplexes were
resolved by non-denaturing polyacrylamide gel
electrophoresis. Transmitting mothers (n=23) had
significantly lower HIV quaiespecies diversity at
delivery than non-transmittting mothers (n=36)
(median Shannon entropy = .688[.605-.803] vs.
.812[.645-.885], P=0.05). Mothers who transmit-
ted HIV in utero were significantly more likely to
have low env gene diversity as demonstrated by
the presence of a single homoduplex (relative
mobility = 1.0) at delivery than mothers who trans-
mitted intrapartum (5/14 vs. 0/9, P=0.04).
Mothers who transmitted HIV-1 to their in-
fants in utero also had significantly lower env gene
diversity at delivery than mothers who transmit-
ted intrapartum (median Shannon Entropy =
.648[.510-.718] vs. .802[.703-.842], P=.023). Eight
mothers transmitted a single major env variant to
their infants in utero and one mother transmitted
a single major env variant intrapartum as indi-
cated by the presence of a single infant HIV-1
env gene homoduplex which comigrated with the
maternal homoduplex at delivery. Four mothers
transmitted multiple HIV env variants to their
infants in utero and two mothers transmitted
multiple env variants intrapartum. The remaining
two in utero and six intrapartum infected infants
had a homogeneous HIV env quasiespecies at their
first positive timepoint which did not comigrate
with their mothers’ bands. In conclusion, in utero
transmitters were more likely to transmit single or
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multiple major maternal viral variants. In contrast,
intrapartum transmitters were more likely to trans-
mit minor HIV-1 variants. These data indicate that
different selective pressures may be involved in
determining the pattern of maternal HIV variant
transmission depending on the timing of trans-
mission.

Cerebral Metabolite and Cognitive
Abnormalities in Antiretroviral-Naive
HIV Patients before and after HAART

Linda Chang, Thomas Ernst, Harbor-UCLA
Research and Education Institute

Obijectives: The objective of this study is to de-
termine changes in plasma and cerebrospinal fluid
(CSF) viral load, neuropsychological function, and
cerebral metabolite concentrations that are mea-
surable using proton magnetic resonance spectros-
copy (H-1 MRS), including the neuronal marker
N-acetyl aspartate, total creatine, choline-contain-
ing compounds, and the glial marker myoinositol,
in HIV patients who are antiretroviral-naive at
baseline and at 3 months after highly active
antiretroviral therapy (HAART).

Significant Findings: Thirteen HIV-patients who
were naive to antiretroviral medications, with CD4
<500/mm?3, were recruited and evaluated at
baseline and at 3-months after receiving HAART
with H-1 MRS in three brain regions (frontal cor-
tex, frontal white matter and basal ganglia) and
with neuropsychological tests. CD4 improved
from 177+/-152 to 343+/-214/mm?3; plasma vi-
ral load decreased from 176,094+/-237,701 to
438+/-589 copies/mL; and CSF viral load de-
creased from 8,145+/-6,776 to undetectable (<50
copies/mL). These HIV patients as a group per-
formed at the low normal range on the neuropsy-
chological tests at baseline and showed mild im-
provements that were not statistically significant
after HAART. In contrast, compared to 21 age-
and-gender matched controls, frontal white mat-
ter myoinositol (the glial marker) was elevated at
baseline (+18.7%, p = 0.0009) and approached
normal values 3-months after HAART (+7.6%
compared to normal). The improved frontal white
matter myoinositol correlated with improved CD4
(r =0.45; p=0.02) but not with viral load. Choline
compounds in the basal ganglia were relatively
normal at baseline (+3.2%) but were significantly
elevated 3 months after HAART (+17.8%, p =
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0.001). Similarly, myoinositol in the frontal cortex
was mildly elevated at baseline (+9.2%) but
showed further elevation 3 months after treatment
(+11%, p = 0.02). In conclusion, cerebral me-
tabolites measured on H-1 MRS, especially the
glial marker myoinositol in the frontal white mat-
ter, appears to be more sensitive than neuropsy-
chological tests for monitoring the effects of
HAART on the brain. Further ongoing follow-up
studies at 6-months and at 9-months in these pa-
tients are underway to determine whether resis-
tance to HAART in the brain can be detected with
H-1 MRS.

Perfusion MRI of Cerebral Toxoplas-
mosis and Lymphoma in AIDS

Thomas Ernst, Harbor-UCLA Research and
Education Institute

Objectives: Cerebral toxoplasmosis and lym-
phoma, two common neurologic complications
in patients with AIDS, are difficult to differenti-
ate with clinical and radiologic variables. As a re-
sult, many patients with lymphoma are subjected
to 2 weeks of empirical treatment with anti-toxo-
plasma medications. The purpose of this study is
to determine whether these two diseases can be
differentiated with perfusion magnetic resonance
imaging (MRI) using dynamic echo planar imag-
ing (EPI) during bolus injection of Gadolinium
contrast agent. The perfusion MRI examination
adds only 2 minutes of scan time.

Significant Findings: Results: Regional cerebral
blood volume (rCBV) was decreased (44% =+ 24%
of contralateral) throughout the toxoplasma le-
sions, whereas all active lymphomas displayed
areas of increased blood volume (258% + 99%
of contralateral; p =0.01). The surrounding edema
of both toxoplasma and lymphoma lesions showed
marked decreases in rCBV. When the maximum
rCBV in each lesion was plotted, there was no
overlap in rCBV values between the two patient
groups.

Conclusions: Our findings are in parallel with
single photon emission computer tomography
(SPECT) and positron emission tomography
(PET) measurements, which show hypometabo-
lism in toxoplasmosis lesions, but hypermetabolic
foci in lymphoma. Low rCBV in toxoplasmosis
lesions is most likely caused by a lack of vascula-
ture within the abscess. In contrast, areas of in-



creased rCBV in lymphomas are most likely due
to hypervascularity in foci of active tumor growth.
Furthermore, decreased rCBV in the surround-
ing edema of both lesion types is probably caused
by vasoconstriction associated with increased in-
terstitial pressure. In summary, perfusion MRI is
a rapid noninvasive tool that has potential to im-
prove the differentiation between cerebral lym-
phoma and toxoplasmosis in patients with AIDS.

Identification of Mycobacterium avium
Genes Associated with the Invasion of
Intestinal Epithelial Cells

Luiz E. Bermudez, Kuzell Institute, California
Pacific Medical Center

Obijectives: Mycobacterium avium infection is a
common finding in AIDS patients with depletion
of CD4+ T cells. In this population, the route of
M. avium infection is primarily (but not exclu-
sively) the intestinal tract. M. avium has been
shown to invade intestinal mucosal cells both in
vitro and in vivo. To identify M. avium genes as-
sociated with entry into intestinal cells, we use two
strategies: (1) cloning of M. avium genomic DNA
in M. smegmatis and screening of M. smegmatis
strains with increased ability to invade HEp-2 cells;
(2) screening of a GFP promoter library of M.
avium DNA using differential induction of GFP
expression upon invasion of HT-29 intestinal
epithelial cells.

Significant Findings: HEp-2 cells cultured to
90% confluence were infected with M. smegmatis
containing M. avium DNA and mc2155 control.
Invasion was allowed to occur for 2 h and then
amikacin (100 mg/ml) was added to the mono-
layers for 2 more hours at 37°C. Then cells were
lysed and intracellular bacteria quantitated. HT-
29 cells were infected with M. avium clones con-
taining a M. avium promoter library that controls
GFP expression. Expression of GFP was deter-
mined at 1 h, 2 h, 4 h, 24 h and 48 h after infec-
tion. Clones in 7H9 medium were monitored for
GFP expression in parallel. Clones with
upregulation of GFP were further evaluated for
extra- and intracellular expression. The screening
of M. smegmatis for invasion identified 7 clones
with efficiency of invasion between 10-15 fold
greater than the wild type M. smegmatis. The genes
were then cloned and the sequence determined.
The screening of a GFP promoter library identi-
fied 11 genes in which the expression was induced

1 h, 4 h or 24 h after the exposure of bacteria to
HT-29 cells. Sequencing of the promoters induced
showed genes both associated with intracellular
survival, LAM and peptidoglycan synthesis and
genes not previously associated with known func-
tion.

Future inactivation of those genes will deter-
mine the relative importance of each gene in the
process of internalization and survival within in-
testinal mucosal cells.

Mechanisms Of Bartonella Pathogene-
Sis in HIV-infected Patients

Jane E. Koehler, UC-San Francisco

Obijectives: Bartonella henselae and B. quintana
are emerging, gram-negative pathogens that cause
persistent bacteremia as well as bacillary angioma-
tosis (BA), a unique, potentially lethal, vascular
proliferative lesion, in HIV-infected patients. The
goal of this project is to characterize Bartonella-
mediated pathogenesis in the HIV-infected patient
at the bacterial and host cellular levels. The spe-
cific goals include characterization of changes in
Bartonella outer membrane proteins and the rela-
tionship of these changes to persistent infection
in the HIV-infected host.

Significant Findings: Recent identification of
persistent Bartonella infections in mammalian res-
ervoirs (cats, humans, mice, rats) has underscored
a striking, common theme of Bartonella patho-
genesis: relapsing and persistent bloodstream in-
fection. Variation of surface components (usu-
ally outer membrane proteins (OMPs)) is a com-
mon survival strategy of many pathogens (e.g.,
borrelia) that permits persistent infection of a host.
We have isolated sequential Bartonella blood-
stream isolates and evaluated the OMPs of these
isolates to identify qualitative changes. We evalu-
ated sequential isolates from several animals and
have studied 3 strains, the inoculum (JK-31), the
isolate from day 12 after inoculation (D12) and
the last isolate (D70), for changes in proteins ex-
pressed in each of these isolates. We prepared an
OMP fraction of JK-31, D12 and D70 isolates
which was separated using both one-dimensional
and two-dimensional polyacrylamide gel electro-
phoresis. We observed a protein of approximately
90 kilodaltons (Kd) that appeared to be present in
the inoculum strain, JK-31, but was not expressed
in the D12 or D70 isolates.
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N-terminal sequencing of the 90 Kd OMP
yielded a 15 amino acid sequence that displayed
no homology to known database proteins by
BLAST search. Antibodies generated against a 15
amino acid peptide synthesized from the N-ter-
minal sequence recognized a protein of approxi-
mately 90 Kd in OMP preparations of the inocu-
lum strain but not the D12 and D20 strains. This
serum is currently being utilized to screen a ge-
nomic expression library to identify and charac-
terize the gene. The 15 amino acid N-terminus
was expressed as a glutathione-S-transferase fu-
sion protein and was immunoblotted with serum
from infected animals and humans. The fusion
protein was recognized by all sera, including from
the animal in which the 90 Kd protein was not
expressed.

These observations are consistent with those
for other bacteria undergoing variation of OMPs
to evade the host immune response in order to
persist in the bloodstream. Further study and in-
vestigation of this OMP will likely yield informa-
tion about how Bartonella strains cause persis-
tent/relapsing infection in HIV-infected patients.

Cognitive and Behavioral Pathologies
Associated with SIV Infection in
Rhesus Monkeys

Michael A.Taffe, Scripps Research Institute

Objectives: Neurocognitive complications are
estimated to occur in 30-50% of all individuals
infected with HIV and these behavioral patholo-
gies can significantly impact quality of life. A neu-
ropsychological test battery (CANTAB) employ-
ing a touch-sensitive computer screen has been
adapted from a similar human testing battery and
used to detect changes in cognitive performance
in monkeys. The battery includes probes of
memory, learning, attention, motor performance
and reaction time, as well as an estimate of rela-
tive reinforcer efficacy. The goal of using the
CANTAB battery in monkeys is the same as us-
ing CANTAB in human populations: to generate
performance profiles that reveal abnormalities in
particular cognitive domains and to infer func-
tional impairment of brain regions from these
profiles.

Significant Findings: Baseline data have been
used to develop acquisition and performance
norms for rhesus monkeys in a cognitive test bat-
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tery. These data demonstrate that rhesus monkeys
can be trained on multiple tasks, reliable data can
be collected over extended periods of time and
the profile of performance is similar to that ob-
tained in humans. In addition we have conducted
a pharmacological validation of the battery using
the cholinergic antagonist, scopolamine, that has
been used classically to disrupt cognitive perfor-
mance. For studying the behavioral pathologies
associated with SIV infection, following training
monkeys are inoculated with SIVmacl82, a
neurovirulent microglial-derived virus. Task per-
formance is assessed longitudinally post-infection.
Infected monkeys exhibit specific deficits in this
behavioral battery with performance in motor
tasks, reinforcer efficacy and spatial search tasks
the most commonly disrupted. These results are
supported by those obtained in humans which
point to a fronto-striatal disorder rather than a
global cognitive impairment. Infection is also
associated with increases in body temperature and
reductions in home-cage motor activity measured
by radiotelemetry. In general the behavioral pa-
thologies observed in SIV infected monkeys are
progressive and worsen towards the end of the
disease course. However, as has been reported in
HIV+ humans, episodic impairments and vari-
able dysfunction across cognitive domains and
time courses are also observed following SIV in-
fection. Our monkey data illustrate a profile of
deficits consistent with those seen in humans with
HIV disease and support the continued use of
these behavioral assessments in SIV-infected mon-
keys for the further study of NeuroAIDS.

HIV-1 Virologic Response and Survival
Patterns Associated with HAART

Gerald N. DelLorenze, Kaiser Foundation
Research Institute

Obijectives: 1) Among HIV-1 seropositive pa-
tients initiating HAART, we will estimate the rates
of: a) maximum virologic response by time since
treatment initiation, b) virologic treatment failure,
and c) clinical AIDS diagnosis among those who
were free of the diagnosis at treatment initiation,
for all study subjects and for specific sub-popula-
tions. 2) Estimate the post-treatment effect of
HAART and changes in HIV-1 viral load on the
distribution of time to clinical AIDS diagnosis,
and on time to death after a clinical AIDS diag-
nosis. 3) Measure the trends in patient health care



utilization for the two years preceding and the two
years following the introduction of HAART.

Significant Findings: This study is currently
completing data collection and will soon begin
quality control edits. Subjects have been drawn
from the HIV-1 seropositive members of a large
health maintenance organization in Northern Cali-
fornia. Approximately 1250 members who meet
study criteria have been identified. These individu-
als show a diverse profile in demographic as well
as other characteristics. Median age of this co-
hort is 43 years. 10% of the subjects are female.
Among the ethnic/race groups, 15% are African
American, 10% Latino, and 3% Asian/Pacific Is-
lander. Mode of HIV transmission is represented
as men who have sex with men (60%), hetero-
sexual contact (7%), intravenous drug users (6%),
blood transfusion (1%), and other/unkown (26%).
When the analysis phase begins, we will deter-
mine the incidence of decline in plasma concen-
tration of HIV RNA levels to below detectable
limits, over a maximum follow-up period of 27
months. Additionally, we will describe patterns of:
1) initial decline in HIV RNA levels to below de-
tection and the subsequent rise in RNA to detect-
able levels, 2) no decline in HIV-1 RNA levels to
non-detection, and 3) progression to AIDS and/
or to death. The effect of potential predictors or
confounding variables will be examined by esti-
mating relative rates for each outcome of inter-
est. For our second study objective, since not all
study participants will have complete follow-up,
estimation of time to specific events will be ac-
complished by using survival analysis techniques.
For certain outcomes (time to non-detection) the
exact time at which the event occurred is not
known, but instead is estimated by time when tests
were administered. To account for possible
misspecification of event times, we will explore
survival methods appropriate for interval censored
data. Our analyses of health services utilization
will be primarily descriptive in nature. The num-
ber of hospitalizations, outpatient visits, and other
services will be summed for all patients divided
by the total person time observed in the period of
interest (eg., one year after initiation of HAART).
If time permits, we will include analyses of life-
time health services utilization.

PTHrP Inhibits B-cell Apoptosis and
Activates the p38 MAP Kinase Pathway

William Wachsman, UC-San Diego, School of
Medicine

Obijectives: Parathyroid hormone-related protein
(PTHTrP) was originally recognized for its causal
role in hypercalcemia of malignancy. More re-
cently, PTHrP was shown to regulate prolifera-
tion of various types of tissue, which is now
thought to be its normal physiologic function. In
preliminary work, we demonstrated that expres-
sion of PTHrP is induced in reactive and malig-
nant lymphadenopathy, including AIDS-related
lymphoma (ARL). In addition, we found that
PTHrP-derived peptides 1-34 and 107-138 spe-
cifically induce B-cell proliferation. These find-
ings suggested that PTHTrP is involved in B-cell
function and in the development of lymphoma.
The objective of our investigation is to determine
the mechanism by which PTHrP regulates B-cell
growth.

Significant Findings: Initial studies that revealed
PTHrP-induced B-cell proliferation were per-
formed with peptides that are normally generated
from the PTHrP prohormone. To confirm and
extend this observation, we produced and ana-
lyzed RPMI 1788 B cells stably transfected with
PTHrP 1-87 or PTHrP 1-173. In comparison to
vector transfected B cells, clones transfected with
PTHTrP exhibit increased proliferation, decreased
caspase-3 activity, and decreased apoptosis.
PTHrP-stimulation of non-lymphoid tissues has
been shown to induce expression of interleukin-
6 (IL-6), alymphokine that regulates B-cell growth.
RPMI 1788 B cells were found to constitutively
express IL-6 and PTHTrP transfection of these B
cells increased production of IL-6 protein by 2 to
3-fold. However, neither stimulation of RPMI
1788 cells with exogenous IL-6 nor addition of
neutralizing anti-1L-6 antibody to medium had an
effect on cell proliferation.

These findings suggest that 1L-6 does not me-
diate the effect of PTHrP on B-cell growth. We
then assayed clones of PTHrP-transfected B cells
for the level and activity of factors involved in
cell growth control and apoptosis. No difference
was found in the amount of cyclins D1, D2, or
D3, nor CDK4 or CDKG®. In addition, levels of
Bcl-2, Bad, and phospho-Bad were not effected
by PTHrP. Because mitogen-activated protein
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kinase (MAPK) plays a role in cell growth and
apoptosis, we assayed PTHrP-transfected B cells
for the level of p38 and p44/42 MAPK. No dif-
ference between vector and PTHrP transfected
cells was discerned for total or phosphorylated
p44/42 MAPK. Likewise, the level of total p38
MAPK was not altered by PTHrP. However, a
significant increase in phosphorylated p38 MAPK,
indicative of kinase activation, was observed in
PTHrP-transfected B cells. Using an in vitro ki-
nase assay, extracts from all 6 of the clones trans-
fected with PTHrP were found to contain higher
levels of p38 MAPK activity than the vector trans-
fected B cells. PTHrP-transfected B cells were also
found to harbor higher levels of the activity.

Muscle Wasting of AIDS
Mario Chojkier, UC-San Diego

Objectives: Cachexia is a frequent feature of
patients afflicted with AIDS. In cachexia, muscle
wasting accounts for the majority of weight loss,
which may occur independently of the decreased
food intake or malabsorption of nutrients. More-
over, there is evidence to suggest that tumor ne-
crosis factor a (TNFa), may mediate, perhaps in
concert with other cytokines, the muscle wasting
of cachexia. However, in spite of the relevance
of this issue to human diseases, the molecular
mechanisms by which TNFa, or other mediators,
induces muscle wasting remain to be determined.
Therefore, in an attempt to elucidate this ques-
tion, we will evaluate the biological cascade lead-
ing to muscle wasting in AIDS-cachexia.

Significant Findings: We are analyzing the mo-
lecular cascade leading to muscle wasting and dedi-
fferentiation in skeletal muscle from cachectic
patients afflicted by AIDS. We are assessing
whether oxidative stress and NOS are induced in
skeletal muscle of cachectic patients. Because
MCK is a critical modulator of skeletal muscle
structure and function, we are determining
whether decreased MCK gene expression (or
MCK degradation) and impaired E-box binding
activity contributes to muscle dedifferentiation in
human cachexia. In addition, we are determining
whether Jun-D is oxidatively modified and tar-
geted for degradation by the ubiquitin-proteasome
pathway. Specifically, we are analyzing in skeletal
muscle from cachectic patients: i) the expression
of myosin, MCK, NOS, Jun-D and myogenin; ii)
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the binding to (by gel retardation assays), and tran-
scription from (by run-on and in vitro transcrip-
tion assays) the MCK-E box; iii) the ability of
Jun-D or Ref-1 to rescue the eventual impaired
MCK-E box binding and transcription activities.
In addition, we are studying the degree of oxida-
tive modifications of immunopurified Jun-D from
skeletal muscle of control and cachectic patients.
This analysis has been performed by: i) using spe-
cific antibodies against MDA-lysine epitopes; and
i) measuring the carbonyl modifications either by
reduction with [3H] sodium borohydrate or by the
spectrophotometric assay. The extent of
ubiquitination is assessed on western blot using
specific anti-ubiquitin antibodies. The Jun-D/
myogenin physical association is ascertained by
analysis of myogenin co-immunoprecipitated with
Jun-D from skeletal muscle of control and cachec-
tic patients. The ability of oxidatively modified
(Fe2+-catalyzed or aldehyde-mediated) recombi-
nant Jun-D, purified by affinity chromatography,
to dimerize with recombinant myogenin, purified
by affinity chromatography, is quantified in a co-
immunoprecipitation assay. In preliminary stud-
ies, we found an increase in MDA-protein adducts
in skeletal muscle of cachectic patients afflicted
by AIDS (n:3) and cancer (n:5), while muscle of
control patients with AIDS but with normal weight
(n:2) or control individuals without AIDS or can-
cer (n:4) had negligible levels. In addition, NOS
expression was stimulated in the muscle of cachec-
tic patients with AIDS or cancer.

Metabolic and Body Composition
Effects of Protease Inhibitor (Pl)
Therapy in HIV/AIDS

Alison Strawford, UC-Berkeley

Introduction: Pl-containing highly active
antiretroviral therapy is effective in suppressing
HIV, but has been associated with alterations in
metabolism and body composition termed lipod-
ystrophy (LD).Patients may experience fat loss in
the face and limbs, concurrent with fat accrual in
other regions such as the abdomen (“protease
paunch”) or dorsocervical region (“buffalo
hump”) or breasts in women.

Aims: (1) To investigate the etiology of Pl-re-
lated LD by studying the metabolic and body com-
position effects of PI therapy in both HIV sero-
positive and sero-negative subjects.(2) To evalu-



ate a novel rationale-based treatment approach for
LD in Pl-treated patients with HIV/AIDS.

Study Design and Progress: Both studies are
currently actively recruiting (year 1 of the project).
No data is available at the time of writing.

STUDY 1: The Effects of Metformin on
Metabolism, Endocrine Function and Body Com-
position in Pl-treated Patients with HIV/AIDS.
Although emerging data suggests that Pls may
not be the sole cause of LD in HIV/AIDS, sev-
eral studies have shown that a large subset of PlI-
treated patients with HIV/AIDS experience in-
creases in triglycerides, total cholesterol and in-
creased abdominal girth resulting from increased
visceral fat accrual. Our preliminary metabolic
studies suggested that Pl-treated patients with
HIV/AIDS may demonstrate elevated endog-
enous glucose production compared with non PI-
treated patients with HIV/AIDS and hormal con-
trols. In addition this elevated glucose production
occurs prior to changes in body composition, sug-
gesting that reduced hepatic insulin sensitivity may
play a role in the genesis of LD in Pl-treated pa-
tients. Metformin is an insulin sensitizing drug
which, we hypothesize, may potentially restore a
normal insulin sensitivity in these patients, lead-
ing to favorable alterations in serum metabolites
and body composition. 7/24 patients have been
enrolled for this placebo controlled randomized
study of the effects of metformin vs. placebo on
metabolism and body composition in Pl-treated
patients with LD.

STUDY 2: The Effects of PI therapy on
Metabolism and Body Composition in HIV-sero-
negative Healthy Controls. This study questions
whether the metabolic and body composition
changes associated with PI therapy (LD) are
caused by PI therapy per se, (i.e., constituting a
class of drug action), or whether they are a con-
sequence of the immune effects of PI therapy
(i.e., metabolic changes invoked by viral suppres-
sion and immune proliferation etc). This ques-
tion is of significance as many patients are dis-
continuing PI therapy, despite robust viral sup-
pression, due to LD. Studying the metabolic ef-
fects of these therapies in the absence of any an-
tiviral actions (i.e., in HIV sero-negative healthy
subjects) may elucidate information regarding this
question. 4/6 patients have been enrolled.

Hepatic Insulin Resistance Induced by
Protease Inhibitors in the Acquired
Immunodeficiency Syndrome

Mark Christiansen, UC-San Francisco

Obijectives: (1) To identify metabolic changes as-
sociated with the development of lipodystrophy.
(2) Do metabolic changes occur before or after
the development of lipodystrophy? (3) Are meta-
bolic changes reversible when protease inhibitors
are discontinued?

Significant Findings: 13 subjects with altered
body composition which developed while on pro-
tease containing regimens (HAART) were com-
pared to 13 weight stable HIV seropositive nor-
mal glucose tolerant individuals (HIV), 7 HIV
seronegative individuals with impaired glucose
tolerance (IGT) and 13 HIV seronegative normal
glucose tolerant individuals (NGT). Endogenous
glucose production was 22 +/- 1, 16 +/- 1, 15
+/- 2, and 15 +/- 1 micromoles/kg lean/min
respectively. Fasting insulin levels were similar in
the HAART and IGT groups and higher than the
NGT group. Despite similar elevations of insu-
lin, the endogenous glucose production was higher
in the HAART group than in the IGT group.
Estimates of insulin resistance by the homeosta-
sis model assessment suggest that the HAART
group was insulin resistant, similar to the IGT
group. However, rates of whole body carbohy-
drate oxidation were higher and fasting plasma
glucose levels were lower in the HAART group
compared to the IGT group.

Longitudinal studies before and after the in-
troduction of protease inhibitors and their removal
shows prompt and reversible changes in endog-
enous glucose production prior to significant
changes in body composition or fat distribution.

Metabolic Effects of Protease Inhibitors
in Healthy HIV Seronegative Subjects

Mustafa Noor, UC-San Francisco

Obijectives: The introduction of PI containing
HAART regimens has had a significant beneficial
impact on HIV mortality and complications from
AIDS. However, reports of abnormalities in car-
bohydrate and lipid metabolism, including hyper-
glycemia and hyperlipidemia in patients on Pls
have prompted speculations that these agents may
have unique adverse metabolic effects. The
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relationships between these metabolic abnormali-
ties and the changes in body composition are also
not clear. To date, it is unclear whether these
changes are a direct effect of PI's or involve an
interaction between the host response and HIV
infection. To distinguish between direct effectsof
PI's per se and those that are related to HIV in-
fection, we propose to study the metabolic effects
of Indinavir in sujbects who do not have HIV
infection.

Significant Findings: In this protocol we are
conducting a clinical trial to administer Indinavir
to HIV seronegative normal volunteer subjects
and measure the critical metabolic and body com-
position parameters before and after the adminis-
tration of the the drug. Subjects are admitted to
the General Clinical Research Center at San Fran-
cisco General Hospital for five days of detailed
inpatient metabolic studies at baseline. They then
take Indinavir at its standard dose of 800 mg three
times daily for four weeks while resuming their
usual actitivities and diet as an outpatient. Sub-
jects are admitted again for five days to repeat
metabolicstudies. Healthy male and female nor-
mal volunteers with no laboratory indicators of
HIV infection and no previous history of diabe-
tes, dyslipidemia or vascular disease are being re-
cruited. To evaluate how therapy with Indinavir
may directly affect the metabolism of carbohy-
drates and lipids, we are studying intermediary
metabolism before and after Pl administration.
To test the hypothesis that Indinavir induces in-
sulin resistance, we are studying glucose
metabolismby oral glucose tolerance test,
euglycemic hyperinsulinemic clmap, and stable
isotope tracer studies of hepatic glucose produc-
tion, gluconeogenesis, and glycogen synthesis and
deposition before and after Indinavir administra-
tion. To test the hypothesis that therapy with
Indinavir contributes to an atherogenic lipid pro-
file, we are measuring plamsa lipid levels and li-
poprotein composition, whole-body lipolysis, de
novo hepatic lipogenesis and triglyceride clearance.
And finally, to determine whether the effects of
Indinavir on metabolism occur before changes in
body composition, we are measuring whole-body
and regional lean and fat mass by dual energy
X-ray absorptiometry and computed tomography,
anthropometry and bioelectrical impedance analy-
sis before and after four weeks of Indinavir
admininstration.
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VEGF and Related Proteins As Growth
and Survival Factors in AIDS-KS

Rizwan Masood, Univ. of Southern California

Obijectives: Kaposi’s sarcoma (KS) is the most
common neoplasm associated with HIV infection.
KS is highly vascular tumor, and the tumor cells
display endothelial cell phenotype. We wish to
determine if the tumor cells express endothelial
cell specific tyrosine kinase receptors (TKRs). In
this proposal we have focused on TKRs that bind
to VEGF and related proteins (VEGF-A, B, C, D
and PIGF). We focused on VEGF for its critical
role in vasculogenesis and angiogenesis. Here, we
show that KS cells and primary tumor tissues not
only express all members of VEGF family, but
their cognate receptors are expressed as well. In
addition, we show that certain VEGF members
are required for autocrine growth and survival.

Methods: (1) Expression and quantitation of
VEGF family members (VEGF-A, -B, -C, -D and
PIGF) and their receptors (Flt-1, FIk-1/KDR and
Flt-4). This was done by RT-PCR, Northern blots,
Immunocytochemistry, and Western blots.(2) De-
fine the biologic significance of VEGFs and
VEGFRs. This was accomplished by blocking
gene expression (with antisense ODNs) or block-
ing ligand receptor expression (by the use of spe-
cific antibodies). The end point specificity of the
reagents used, effect on cell proliferation and sur-
vival.

Results: All VEGF family members (VEGFsS)
were expressed in all KS cell lines (3/3), primary
tumor tissues (5/5) but not the adjacent normal
skin (3/3). Assay included using RT-PCR, North-
ern blot, Immunocytohistochemical analysis and
Western blot. VEGF-A, VEGF-C and PIGF
showed highest levels of expression in KS cell
lines. Next we showed that antibodies to VEGF
receptor (FIk-1, and Flt-4) inhibited KS cell pro-
liferation in a dose dependent manner and the
effects were additive when combined. In addition,
VEGFR antibodies induced apoptosis which was
also dose dependent and additive. Control anti-
bodies such as those to Tie-1 had no effect. Fur-
thermore no significant effect was observed on
various controls cell lines including fibroblast, T
and B cell lines (Hut-78, 23-2). We next screened
numerous antisense oligonucleotides (AS-ODNSs)
to homologous and non-homologous regions of



VEGF members. AS-3 was used as a positive con-
trol since this sequence has previously been shown
to inhibit VEGF-A expression (Masood et al.
PNAS 94:979-984;1997). This work led to the
confirmation of the effects of the antibodies and
identification of a distinct sequence that blocks
VEGF-A, -C, and VEGF-D but not VEGF-B and
PIGF.

Conclusions: (1) KS cells express high levels of
VEGF family members and their cognate recep-
tors. (2) VEGF-A, -C, and -D have autocrine
growth and survival activity. Thus inhibitors of
VEGF members or its cognate receptors may be
suitable for therapeutic intervention.

Enhancement of HIV-1 Replication by
HHV-8 vIL6

Otoniel Martinez-Maza, UCLA School of
Medicine

Obijectives: HHV-8, a human herpesvirus com-
monly seen in HIV-infected individuals, encodes
a viral homologue for the human interleukin 6
(hulL-6). Viral 1L-6 (vIL-6) is the HHV-8 ORF-
K2 gene product. vIL-6 exhibits similar biologi-
cal functions as hulL-6, such as activation of IL-
6 signal transduction pathways, and can substi-
tute for hulL-6 in inducing the proliferation of
IL-6-dependent cell lines. Since hulL-6 is known
to upregulate HIV-1 expression, the purpose of
this study is to investigate the potential role of
vIL-6 in enhancing HIV-1 expression, and to de-
fine the IL-6 signaling pathways involved in
upregulating HIV expression.

Significant Findings: HHV-8 vIL-6 was cloned
and expressed in bacterial (E. coli) cells. Purified
recombinant HHV-8 vIL-6 demonstrated 1L-6-like
activity in the MH60.BSF2 bioassay for I1L-6 ac-
tivity. This MH60.BSF2 bioassay was used subse-
quently to quantitate the level of IL-6 activity (U/
ml) in bacterial extracts containing recombinant
VIL-6. To investigate the potential effect of vIL-6
on HIV-1 expression, we utilized the U1 mono-
cytic cell line and the ACH-2 T cell line, which
contain latent HIV-1. Ul or ACH-2 cells were
exposed to recombinant vIL-6, as well as recom-
binant hulL-6 and other cytokines. Supernatants
were then tested for HIV-1 p24 levels by ELISA.
vIL-6, as well as hulL-6, induced substantial
amounts of HIV-1 p24 production in U1 mono-
cytic cells, but neither hulL-6 nor vIL-6 induced

increased p24 production by ACH-2 T cells, as
expected. A control bacterial preparation that did
not contain vIL-6 did not induce p24 production.
Some reports have suggested that one component
of the IL-6 membrane complex, CD130’gp130',
is sufficient to act as the vIL-6 receptor. Respon-
siveness to hulL-6 requires the expression of both
CD130'gp130' and CD126’IL-6R’. In U1 cells,
vIL-6 appeared to utilize the IL-6-specific com-
ponent (CD126'IL6-R’) of the IL-6 signaling com-
plex, since anti-CD126 serum clearly inhibited the
induction of p24 production by vIL-6 in these
cells. This work was recently published (Gage J,
et al. AIDS 13:1851, 1999). IL-6 signal transduc-
tion may proceed via two distinct intracellular
pathways: the JAK/STAT and MAP-K/NF-1L6
pathways. Preliminary work indicates that both U1
and ACH-2 cells are capable of phosphorylating
STATS in response to signaling via the IL-6 re-
ceptor complex. Currently, we are examining NF-
IL6 activation induced by hulL-6 or vIL-6 in these
cells. Overall, these results indicate that HHV-8
vIL-6 has the potential to act as an HIV-promot-
ing factor in people co-infected with HHV-8 and
HIV, and suggest that this virokine may play a
significant role in AIDS pathogenesis.

The Role of CD4 in Peripheral T-Cell
Homeostasis

Nigel Killeen, UC-San Francisco

Obijectives: The CD4 molecule participates cen-
trally in the interaction between a helper T cell
and an antigen presenting cell (APC), both by bind-
ing to MHC Class Il and by recruiting Ick to the
T cell receptor. We have used several approaches
to study the consequences of CD4 deficiency on
T helper cell survival. For example, we have uti-
lized mixed bone marrow chimeras between CD4-
/- and wild-type cells, as well as transfer of ma-
ture peripheral cells into RAG1-/- mice. Addi-
tionally, we have created a genetic system to allow
for inducible loss of CD4 expression via the Cre
recombinase.

Significant Findings: Data from the above ap-
proaches suggest that mature T helper cells lack-
ing CD4 have an increased tendency towards
apoptosis and are impaired in their ability to sur-
vive relative to CD4-expressing counterparts. The
results are consistent with a central role for the
CD4 molecule in regulating the expansion and
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survival of helper T cells. We are currently at-
tempting to determine the mechanism and kinet-
ics of the survival effect conferred by CD4. These
studies inform on mechanisms that regulate T
helper cell homeostasis and may eventually sug-
gest new approaches for restoring T helper cell
sufficiency to HIV-infected people treated with
antiretroviral agents.

Virologic Correlates of Delayed
Progression to AIDS

Kathie Grovit-Ferbas, UCLA School of Medicine

Obijectives: It is the hypothesis of this proposal
that viral growth attenuation identified in delayed
progressors to AIDS can be used for the devel-
opment of successful therapeutic strategies for
the treatment of HIV disease. Specifically, this
research has focused on the characterization of
viral envelope epitopes from HIV-infected long-
term survivors towards the development of an
HIV vaccine.

Significant Findings: Direct cloning by RT-PCR
of a portion of viral envelope (V1-V3), followed
by construction of recombinant full length mo-
lecular clones resulted in viruses which demon-
strated an unusual tropism for macrophages with
inefficient growth in primary CD4+ T cells from
one LTS. Uncloned viral isolates from other LTS
were shown to grow poorly in CD4+ T cells. In
addition, direct cloning by RT-PCR of viral enve-
lope from a second LTS (and 2 rapid progressors
for comparison) has been performed. Sequence
analysis revealed potential changes in glycosylation
of viral envelope regions from the LTS that were
not present in the rapid progressors. These se-
quence data correlate with binding studies using
a broadly reactive neutralizing antibody which rec-
ognized the sugar dense surface of HIV gp120.
Taken together, it is possible that changes in N-
linked glycosylation sites of viral envelopes from
HIV LTS may lead to an increased ability to con-
trol virus in vivo.

Sequence Hypervariability in Low-
Passage Isolates of Human
Cytomegalovirus

Lucy Rasmussen, Stanford University School
of Medicine

Obijectives: Human cytomegalovirus (CMV) re-
mains a cause of morbidity and mortality in the
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immunocompromised host, particularly HIV-in-
fected patients . The clinical outcome of CMV
infection remains unpredictable and is not always
related to the viral load as quantified by DNA
amplification methods. While host factors are
important, it is also possible that variations in the
CMV genome may confer properties to some iso-
lates that results in a symptomatic infection in
some hosts. The complexity of the CMV genome
is well recognized, as is the unique nature of all
clinical isolates unless they are epidemiologically
related. The basis for this complexity could be
either random variation in the genome or system-
atic variation in single genes. The objective of this
study was to examine the sequence of several of
the genes of CMV that are associated with bio-
logic activity to determine whether specific areas
were subject to systematic variability or whether
changes represented random point mutations.

Significant Findings: The genes examined in-
cluded the UL55 (gB), UL74 (gO), UL75 (gH),
and the UL115 (gL); these genes code for pro-
teins that are targets for virus neutralizing anti-
body, as well as cytotoxic T lymphocytes. The
genes for the US9 (associated with viral replica-
tion in retinal pigment epithelium cells), and US28
(encoding protein with homology to CC
chemokine receptors) were also sequenced. For
each gene at least 25 clinical isolates were stud-
ied. For all genes, variability was found to be sys-
tematic, rather than random and phylogenetic
analysis demonstrated that nucleotide and amino
acid sequences diverge into well-defined groups.
Genotype frequency was not confined to one clini-
cal outcome of CMV infection in HIV infected
patients. Linkages between genes were rare. How-
ever specific groups of the gO genes were linked
to a high degree of significance with specific gH
genotypes. Thus, based on studies with a limited
number of genes, the data suggest that an infinite
number of genetic combinations can exist for
CMV clinical isolates despite the systematic na-
ture of the genetic changes among the genes.
These data may explain the unique restriction en-
donuclease patterns that are associated with stud-
ies of CMV genomic DNA of clinical isolates
and do not favor the hypothesis that variation in
CMV genes is random point mutation. Studies are
underway to determine whether differences in
specific genetic groups are associated with corre-
sponding differences in biological activity.



HIV and CMYV Infection of Bone Marrow
Microaggregate (MAG) Culture

Elizabeth Sinclair, Gladstone Institute of
Virology and Immunology

Objectives: Anemia, neutropenia, thrombocy-
topenia and lymphopenia are common manifes-
tations of disease in HIV-1 infected individuals.
It remains uncertain as to whether these cytopenias
are a consequence of defects in central produc-
tion and/or, are secondary to peripheral deple-
tion. Pathological and functional changes in bone
marrow of HIV-1infected individuals suggest that
hematopoietic function might be disrupted cen-
trally, by either HIV-1 or concurrent infections
such as cytomegalovirus (CMV). Central disrup-
tion of hematopoiesis may negatively impact the
production of new T cells in addition to other
hematopoietic lineages. The objectives of this
study are to investigate mechansims by which
CMV and HIV-1 might disrupt hematopoiesis in
an in vitro model of whole bone marrow.

Significant Findings: We have developed a novel
in vitro bone marrow organ culture system to al-
low investigation of the mechanisms of viral in-
duced hematosuppression. Microaggregates
(MAGS) consisting of bone marrow and stromal
cells form in this serum-free culture system of
whole bone marrow. Hematopoietic progenitor
cells are maintained for one week in the absence
of exogenously added hematopoietic growth fac-
tors, which are instead provided by stromal cells
within the culture. SCF, GM-CSF, IL-6, TNF-al-
pha and TGF-beta can be detected by flow
cytometry within cells of MAG culture. These
cultures support the replication of HIV-1 and
CMV and both viruses cause depletion of hemato-
poietic progenitor cells. This model should allow
us to study the mechanisms by which HIV-1 and
CMV disrupt hematopoiesis. In particular, inter-
actions between hematopoietic progenitors and the
stromal support cells can be studied in this sys-
tem.

Immunosuppressive Effects As a
Consequence of IL-10 Production
during Acute Murine Cytomegalovirus
Infection

Stella Redpath, Scripps Research Institute

Obijectives: In this study | investigated some of

the mechanisms by which cytomegalovirus, (CMV)
is able to “hide” from the body’s immune system.
CMV is present in 60-100% of human popula-
tions and is a significant cause of illness and death
in AIDS patients. My objective was to character-
ize some of the molecular mechanisms by which
CMV remains undetected in healthy individuals
until it is unleashed during episodes of immuno-
suppression, such as in AIDS.

Significant Findings: Immunosuppressive ef-
fects as a consequence of 1L-10 produced during
acute murine cytomegalovirus infection:

Cytomegaloviruses belong to the b-herpesvi-
rus family and can cause acute infection which is
followed by a latent stage, punctuated by frequent
episodes of cinically quiescent reactivation in the
host. Human cytomegalovirus (HCMV) is a ma-
jor source of morbidity and mortality in
immunocompromised individuals such as AIDS
patients. Murine cytomegalovirus (MCMV) has
frequently been used as an animal model for
HCMV since it is a related, but distinct, virus
which shares many biological characteristics with
HCMV. Both HCMV and MCMV have several
mechanisms for subversion and weakening of the
host immune response, allowing the virus to es-
cape detection and elimination. We have previ-
ously shown that MCMV infection causes induc-
tion of host IL-10 in macrophages, resulting in
down-regulation of MHC class 11 in both mac-
rophages and dendritic cells.

In addition, we now present data to show that
the induction of host cell IL-10 in macrophages
is enhanced by macrophage production of TNFa
during MCMV infection. Increased TNFa produc-
tion is a consequence of viral adsorption to the
cells, and does not require viral DNA replication.
Induction of IL-10 in macrophages appears to be
dependent on transcription of immediate-early (ie)
gene products of MCMV. The production of IL-
10 occurs very early in the inflammatory response
to MCMV, and is apparent within 24h of MCMV
infection. In addition to causing down-regulation
of MHC class Il expression on antigen-present-
ing cells, MCMV-induced IL-10 causes inhibition
of full up-regulation of co-stimulatory molecules
on macrophages. In particular, B7.2 (CD86) ex-
pression is affected by MCMV infection, and this
effect is apparently due to intracellular accumula-
tion of newly formed B7.2 molecules which are
prevented from reaching the cell surface.
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The spleen is a major target organ during the
early stages of acute MCMYV infection and splenic
macrophages and dendritic cells are affected by
MCMV-induced IL-10. In addition, splenic lym-
phocytes have greatly reduced IL-2 mRNA, and
reduced levels of IL-2 protein within 24h of
MCMYV infection, suggesting a significant immu-
nosuppressive effect very early in the infection.
This effect could also have very important conse-
quences following viral reactivation.

By eliciting such a potent immunosuppres-
sive cytokine such as IL-10, MCMV can drasti-
cally affect a wide range of immune cell types
without the need to directly infect each cell. This
may give the virus a window of opportunity to
target macrophages and to establish latent infec-
tion within these cells.

Using Signature-Tagged Mutagenesis
to Investigate Developmental Regula-
tion in Toxoplasma gondii

Laura J. Knoll, Stanford University

Obijectives: Within its intermediate hosts, Toxo-
plasma gondii switches between two forms: a rap-
idly replicating tachyzoite and an encysted
bradyzoite. In response to a unknown cellular sig-
nal, tachyzoites slow their growth and differenti-
ate into bradyzoites; they persist in an encysted
form within the muscle and brain tissue, hidden
from the immune system. Among
immunocompromised patients, it is thought that
toxoplasmic encephalitis is due to recrudescence
of a latent infection of bradyzoites as cellular
immune surveillance is lost. Determining how this
differentiation occurs is crucial for understand-
ing disease pathology. Our goals have been to
develop and utilize new molecular genetic tools
for Toxoplasma; with these tools, we can begin to
identify the genes involved in tachyzoite to
bradyzoite switching.

Significant Findings: The molecular signals that
mediate tachyzoite to bradyzoite development are
poorly understood. To investigate this develop-
mental switch, signature-tagged mutagenesis
(STM) has been adapted to mutagenize individual
Toxoplasma with a unique sequence tag. A library
of approximately 5000 Toxoplasma clonal mu-
tants with a unique variant region flanked by in-
variant primer-binding sites has been generated.
These STM clones have been pooled, grown in
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tachyzoite conditions, or switched to bradyzoites
and orally inoculated into mice. Clones that hy-
bridize to signature tag probes made from
tachyzoites grown in vitro, but fail to hybridize to
probes made from parasites recovered from the
mouse represent potential mutants in the differ-
entiation, dissemination, or virulence pathways.
STM will move us toward understanding devel-
opmental regulation in Toxoplasma.

Toxoplasma gondii Dependence on
Host Cell Sterol Esterification

Joel D. Ernst, UC-San Francisco

Obijectives: The objectives of the research are 1)
to determine the mechanism of dependence of
Toxoplasma gondii replication on host cell sterol
esterification; 2) to determine the feasibility of
using inhibitors of the sterol-esterifying enzyme,
acylCoA: cholesterol acyltransferase-1 (ACAT-1)
for therapy of T. gondii infections in people with
AIDS.

Significant Findings: In preliminary studies, we
found that T. gondii is incapable of replicating in
macrophages or fibroblasts from mice whose
ACAT-1 gene had been deleted by homologous
recombination. We have subsequently determined
that T. gondii invade ACAT-1 -/- cells with the
same efficiency as it invades ACAT-1 +/+ cells,
but do not successfully replicate in ACAT-/- cells.
We have also recently determined treatment of
human monocyte-derived macrophages or diploid
fibroblasts with pharmacological inhibitors of
ACAT1 also inhibit replication of T. gondii. Stud-
ies are currently in progress to determine the
mechanisms of dependence of T. gondii on host
cell sterol esterification.

Role of Transcription Factor Rta in the
Reactivation of HHV-8

Helen Brown, UC-Los Angeles

Obijectives: Human herpes virus 8 is strongly
implicated as the causative agent of several AIDS-
related malignancies, including Kaposi's Sarcoma
and primary effusion lymphoma. The majority of
infected cells contain HHV-8 in a latent form, al-
though the virus can reactivate from latency, ex-
pressing genes necessary for viral replication and
the production of new virions. It is believed that
both latency and productive (lytic) replication play
important roles in disease pathogenesis. Rta is an



immediate early protein of HHV-8 that is neces-
sary and sufficient to initiate the lytic cycle in la-
tently infected cells. The objective of this project
is to dissect the mechanism of Rta-mediated re-
activation by identifying cellular proteins which
Rta interacts with in order to stimulate lytic gene
expression.

Significant Findings: The Rta protein is struc-
turally and functionally conserved among the
gammaherpes viruses. Based on sequence homol-
ogy, HHV-8 Rta contains a putative DNA-bind-
ing domain at the N terminus and a activation
domain at the C terminus. Fusion of the C termi-
nus to the DNA binding domain of Gal4 con-
firmed that this is a very potent activation do-
main, stimulating transcription 600 fold over the
Gal4 DNA binding domain alone. Serial deletions
from the C terminus demonstrated that residues
609-651 are critical for activation by this domain.
Similar deletions within the full-length Rta pro-
tein also abrogated activation of an Rta-respon-
sive promoter. A minimal fusion of Gal4 to resi-
dues 609-651 retained 10% of the activation ca-
pacity of the whole activation domain. Possible
cellular targets for this region are currently being
investigated. An in vitro transcription system is
also being established to identify the cellular tran-
scription factors which can support activation by
Rta. Recombinant Rta has been expressed and
purified from bacteria and will be tested on an
Rta-responsive viral promoter in the presence of
Hela cell extract. The cell extract will then be frac-
tionated to separate and isolate the essential factors.
An understanding of the mechanism of transcrip-
tional activation by Rta may lead to therapies which
block reactivation of latent HHV-8, inhibiting tu-
mor progression and transmission of the virus.

KSHYV Replication and Cellular Signaling
Su-Fang Lin, UC-Davis, Cancer Center

Obijectives: In immunocompromised individuals
such as AIDS patients, the reactivation of latently
infected gamma herpesviruses has been implicated
in a number of fatal malignancies. Using Kaposi’s
Sarcoma (KS) associated herpesvirus (KSHV) as
a model, we seek to delineate the relationship be-
tween viral life cycle and disease progression.

Significant Findings: We identified a 3.8 kb
mMRNA which encodes two transcription factors,
KRta and KbZIP. (S.-F. Lin, D. R. Robinson, G.

Miller, H.-J. Kung, J Virol 73, 1909-17 (1999).)
These two molecules, by inference from their ho-
mologues in EBV, BRLF1 and BZLF1, are pre-
dicted to be instrumental in the reactivation of
KSHYV lytic cycle. To study the interplay between
host cellular signaling and viral lytic gene expres-
sion, the putative trans-activation (TA) domains
of KbZIP and KRta were individually fused to
the GAL4 DNA binding domain and co-expressed
with a luciferase reporter whose expression is
under the control of GAL4 DNA binding ele-
ments. In 293 cells, KRta/TA induced reporter
gene activity 50,000-fold, this enormous level of
transactivation could be further augmented by
PKA, tyrosine kinase MEKK, but not MEKZ1. In
comparison, KbZIP/TA behaved as a weak acti-
vator and its activity is not affected by the co-
expression of MEKK, MEKZ, PKA, or other four
PKC isozymes (a, d, e, z). Interestingly,
transactivation activity of full-length KbZIP ex-
hibited a 20-fold increase in the presence of TPA,
suggesting cellular signaling molecules may modu-
late KbZIP activity via its DNA binding domain,
instead of the TA domain. Since KbZIP and KRta
are turned on early in the lytic cycle, we are inter-
ested in examining which cell signals may
upregulate their promoters. Ongoing studies in-
cluding construction of KbZIP mutants and pro-
moter region analysis will be presented.

RGD-peptide and Anti-alphavbeta5
(avi35) Antibody Inhibits Kaposi’s
Sarcoma

Bryan R. Leigh, Derick H. M. Lau,
UC-Davis, Cancer Center

Obijectives: Kaposi’s sarcoma (KS) is the most
common malignancy associated with human im-
munodeficiency virus (HIV), yet a curative treat-
ment is not available. Soluble peptides containing
arg-gly-asp (RGD) sequences and monoclonal
antibodies (Moabs) which block integrin recep-
tors have been shown to inhibit angiogenesis in
some tumor models. Having previously demon-
strated functional expression of the integrins avi33
and avR5 on KS Y-1 cells, our key objective in
this study was to determine if integrin blockade
of KS cells by RGD peptides, and Moabs against
avR3 and aviR5 receptors leads to decreased
proliferation and apoptosis. Our second objective
was to begin looking at the mechanisms for inhi-
bition in KS cells.
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Significant Findings: In order to demonstrate
inhibition of proliferation of KS cells by RGD
peptide, we incubated KS Y-1 cells for 3 days with
250 uM of the linear peptide GRGDSP. The hum-
ber of viable cells was determined by MTT assay
and was compared to cells treated with the inac-
tive peptide GRADSP. RGD peptide incubation
resulted in significant inhibition with 73.4 £ 5.7%
of RGD peptide-treated cells surviving compared
to control cells (p=0.0001). This was associated
with an increase in apoptosis (207.6 % 60.8%, not
significant) as determined by ELISA. When
peptideconcentration was increased to 1 mM,
RGD-treated cell survival was 59.7 + 6.4% of
control cells (p=0.0001) and apoptosis increased
significantly to 518.5 + 119.4% of control
(p=0.0029). As RGD peptides block several
integrin receptors, we used Moabs against the
integrin receptors av3 and avR5 to assess the
specific contribution of these receptors to prolif-
eration and apoptosis. Incubation for 3 days with
20 pg/ml of anti-avR5 Moab P1F6 resulted in
significantly decreased survival (71.5 £ 5.5% of
1gG-treated control cells, p=0.0001) and increased
apoptosis (164.6 = 16% over 1gG-treated cells).
In comparison, Moab blockade of integrin av33
did not decrease proliferation or increase
apoptosis. We assessed the effect of peptide block-
ade and anti-avR35 blockade on sustained activa-
tion of mitogen activated protein (MAP) kinase
by measuring activated extracellular signal related
kinase (ERK1) using immunoblotting. Overnight
incubation with RGD peptide (250, 500 uM) or
Moab P1F6 (20 uM) resulted in increased sus-
tained ERK1 (p44) activation. Immunoblotting
showed integrin blockade with RGD peptide or
P1F6 Moab resulted in decreased overall levels
of Rb protein or decreased hyperphosphorylated
Rb protein levels. In summary, our results show
that RGD-blockade and specifically avi35 recep-
tor blockade, leads to decreased proliferation and
increased apoptosis of KS Y-1 cells. Elevated
ERK1 levels, typically associated with increased
proliferation in other cells, were associated with
decreased levels of Rb protein and decreased pro-
liferation in KS Y-1 cells. These results suggest
further studies are needed to clarify the mecha-
nisms for inhibition.
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Introduction

s HIV continues to spread among the
Amost disenfranchised populations, basic
understanding is critical of the behavioral,
social, and environmental factors that persist in
placing individuals at risk of infection or impede
the access to and utilization of effective treatments.
UARP has supported research in the social/be-
havioral and public health sciences including epi-
demiology, health services, and health policy re-
search to gain this understanding and to evaluate
its applicability in the diverse communities and
systems throughout California. New generations
of social/behavioral and epidemiological research
are crucial to reaching those most vulnerable with
preventive interventions that are adapted to the
complexities of their unique experiences and so-
cial contexts. In addition, as increasingly effective
clinical approaches to HIV/AIDS are developed,
well designed health behavior and health services
research play critical roles in enabling those with
diverse health care needs and resources to benefit
from new treatments and services. As the epidemic
has progressed, it is also clear that understanding
factors that form the basis of HIV/AIDS-related
policies as well as the effect of policy interven-
tions on AIDS prevention and treatment are cen-
tral to developing and sustaining long term pub-
lic health and health care advances in AIDS.
UARP-supported investigators in the social,
behavioral and public health sciences have made
direct and significant contributions to preventing
the spread of HIV and to the care and quality of
life of those living with AIDS. The following are
highlights of the most recent research in these
areas.

Research Highlights

Confronting the Logics for Needle
Sharing among Homeless Heroin
Addicts: A Challenge for HIV
Prevention Outreach

Philippe Bourgois, UC-San Francisco

Objectives: Through participant-observation
fieldwork among a social network of homeless
heroin injectors we are documenting the indig-
enous logics for risky injection practices. We are
examining how interpersonal relationships of so-
cial solidarity and mutual obligation are established
to minimize the health risks street addicts face
due to their precarious income-generating strate-
gies. We are documenting how a street culture of
reciprocal gift obligations becomes a mark of
moral authority as well as an effective short-term
survival strategy.

Significant Findings: A moral economy of re-
ciprocal obligations among networks of street-
based injectors organizes a logic for routine an-
cillary paraphernalia sharing among colleagues and
promotes direct needle sharing between close run-
ning partners. The most urgent daily health con-
cern of opiate injectors on the street is to prevent
the onset of withdrawal symptoms. They are
driven by an overriding anxiety that “dope sick-
ness” will render them physically and emotionally
incapable of generating the resources necessary
to beg, buy, or steal a dose of heroin. To prevent
this seriously debilitating health risk street addicts
establish bounded social networks and often en-
ter into close dyadic “running partnership” rela-
tionships that require sharing limited resources.
This includes sharing liquefied heroin that has
been prepared with the same paraphernalia:
cooker, water and cotton filter. Street addicts with
generous reputations and well-developed networks
of reciprocal sharing obligations are able to beg
for gifts of liquefied heroin when their income-
generating strategies fail them. At the very least
they can expect to be given the residue from a
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used cotton filter by one of their fellow network
members or running partners. Vulnerable addicts,
consequently, often purposefully cultivate gener-
ous sociable reputations with strategically selected
colleagues in order to ensure against social isola-
tion when they are confronted with an emergency
shortfall of heroin. This results in addicts divid-
ing doses of heroin with colleagues in communal
cookers even on occasions when all involved have
enough money to inject alone. Public health para-
digms that consider risky injection behavior to be
the outcome of ignorance, irrationality and self-
destruction, conflict with a street culture logic that
understands risky sharing behaviors to be expres-
sions of kindness and community responsibility.
Generosity and social group solidarity among in-
jectors, however, results in HCV infection and
heightens HIV risk. We must develop effective
public health risk reduction messages that do not
pathologize these pragmatic, socially rewarded be-
haviors. Adapting risk-reduction messages is pos-
sible for HIV prevention, but is much more diffi-
cult for HCV prevention.

Secondary Syringe Exchange as
Indigenous HIV Prevention among
Injection Drug Users

Brian R. Edlin, UC-San Francisco

Obijectives: “Secondary syringe exchange” (SSE)
is the distribution of syringes by injection drug
users (IDUs) who attend syringe exchange pro-
grams (SEPs) to other IDUs who do not attend
the SEPs themselves. The proportion of partici-
pants in our community-based samples of 1DUs
in Oakland and Richmond, California who re-
ported providing syringes from SEPs to other
IDUs increased steadily from 2.2% in 1992 to
32.5% in 1998. We interviewed 1DUs to investi-
gate the social contexts and motivations surround-
ing secondary syringe exchange. We also con-
ducted a pilot study to assess the acceptability and
feasibility of a peer intervention aimed at mobi-
lizing SSE providers to provide education and
support for HIV risk reduction to their SSE re-
cipients.

Significant Findings: Contexts: Of 368 IDUs
interviewed in Oakland and Richmond, 111 (30%)
provided syringes from SEPs to other IDUs. Of
these 111, 57% exchanged syringes for other
IDUs, 58% gave syringes to others, and 12% sold
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them. Of the 63 who exchanged syringes for other
IDUs, 62% did so for friends, 43% for spouses
or steady sex partners, 6% for relatives, and none
for strangers. Of the 64 IDUs who gave syringes
to other IDUs, 88% gave them to friends, 5% to
steady sex partners, 8% to relatives, and 1% to
strangers. Thus, the majority of 1DUs who pro-
vided syringes to other IDUs did so in the con-
text of a social relationship that extended beyond
the provision of syringes.

Relationships: Next, we interviewed 25 SSE pro-
viders about their relationships with their SSE re-
cipients. The 25 reported a total of 134 SSE re-
cipients with whom they had relationships beyond
providing syringes (range=1-13 recipients/pro-
vider; median=>5). They described close, long-term
relationships, lasting a median of 7.5 years
(range=<1->40 years). When asked their reasons
for performing SSE, nearly half (48%) cited
friendship, 44% explained the recipients’ need for
sterile syringes, 24% gave altruistic reasons, 20%
mentioned disease prevention, 20% cited self-in-
terest, and 12% cited convenience as the reason.
Indeed, 80% reported that they talked with their
recipients about how to avoid unsafe injection
practices. This suggests that SSE providers are
motivated to help prevent the spread of disease
among their peers and are already acting on that
motivation.

Pilot: We next conducted a pilot study to assess
the feasibility of training SSE providers as peer
educators. Ten SSE providers were recruited to
participate in a session in which they developed a
safer injection message and a slogan to take to
their SSE recipients. One week later, 21 of their
SSE recipients were interviewed and tested for
their knowledge of the slogan and their under-
standing of the message. Of the 21, all (100%)
reported having discussed safer injection with their
peer educator in the previous week; 15 (70%) re-
cited the risk reduction slogan verbatim, and an
additional 3 (14%) repeated it partially or in a
slightly altered fashion. These data suggest that
secondary exchange providers can be recruited as
peer educators, and that they can and will help
develop and pass along risk reduction messages
to their peers.

Conclusions: Secondary syringe exchange is a
naturally occurring practice among IDUs. SSE
providers provide syringes to other IDUs with
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Appendix G

Calendar of UARP-Sponsored Events

July 1, 1999
August 5
August 11

September

September 8
September 9-10
October 6
October 19
October 21-23

November 15

November 19

December 7
December 8
December 15
December 16
December 17
February 15, 2000
February 25
March 3

March 14

April 26

May 15-19
June 12-13

Fiscal year begins
Task Force Meeting in Oakland (Special)

Joint UARP Community Collaborative Consortia Meeting and
UARP/SOA HIV Prevention Evaluation Consortia Meeting

Annual Conference on AIDS Research Local Planning Conference
Planning Committee, San Francisco

Institutional Support RFA issued

Conference on HIV/AIDS Care and Treatment Research in California
Care and Treatment Evaluation Research RFA issued

Institutional Support Applications due

Task Force Meeting and Strategic Planning Meeting in Santa Monica

Call for Abstracts for Annual Conference on AIDS Research in
California issued

1999-2000 Call for Applications to be released and Prevention Evalua-
tion RFA issued

Institutional Support Study Section, San Francisco

Second Meeting of Community Collaborative Consortium in Oakland
Applications due in response to CARE Evaluation Research RFA
Task Force Meeting in Oakland

Abstracts due for Annual Conference

Care and Treatment Research Evaluation Study Section, San Francisco
Annual Conference on AIDS Research, South San Francisco

Individual Research, Postdoctoral Fellowship, Collaborative,
Prevention Evaluation, New Investigator, and Dissertation Award
Applications due

Task Force conference call meeting to review Care and Treatment
applications

Third Meeting of Community Consortium in Oakland
Institutional Support Consortium meeting in Oakland

UARP Study Sections in San Francisco
Task Force Meeting in Oakland
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