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What’s News—
Clinical Research

Our Best Shot?
Scientists agree that the only way to end the pan-
demic, especially in Africa and countries without
a sophisticated health care infrastructure, is to
find a safe and efficient AIDS vaccine. What are
the challenges that the scientific community is
facing in development of an effective vaccine? 

(Articles on pages 3 and 13) 

Virion-Based Vaccine
Whole virion-based vaccines have worked for a
number of viruses, including retroviruses. And
yet the effort devoted to the development of such
a vaccine for HIV has been minimal. Researchers
at UCLA, Kathie Grovit-Ferbas and Judith
Currier, explain why they began to reexamine
the development possibilities of a whole inactivat-
ed vaccine for HIV. 

(Article on page 5) 

Prostratin Update
An outline of the progress that has been made
since the last issue of “Searchlight” to move for-
ward the development of prostratin as an anti-
HIV drug, eliminating the viral reservoirs.

(Article on page 7) 

Microbicide: Scientific and Ethical Challenges
With recent advances in treatment of HIV, being
HIV positive is not an immediate death sentence.
Fear, the strong motivation for people to change
their behavior has been diminished. Many of
today’s young people are no longer terrified of
HIV. These factors may have led to an increase
in the practice of unsafe sex and new transmis-
sion. While waiting for an AIDS vaccine, develop-
ment of a successful microbicide to prevent the
transmission of STD’s, including HIV, could slow
down the spread of infection, especially in poor
countries.

(Article on page 10) 

A Boosted Hope—
AIDS Vaccine Research

By Marjan Hezareh, Ph.D.

The human immunodeficiency virus (HIV) con-
tinues to spread around the world, insinuating
itself into communities previously little troubled
by the epidemic. Already almost 20 million peo-
ple have died of AIDS, over 30 million are cur-
rently living with HIV and 16,000 new infections
occur daily. HIV chemotherapy has continued to
allow substantial improvements in quality of life
and life expectancy for HIV-infected individuals.
However, these therapies are out of reach for
most HIV-infected patients around the world.
Even when drugs are available they are limited by
their toxicity, complex regimens and elevated
cost.  Therefore, the biomedical community is
redirecting efforts towards development of an
effective AIDS vaccine. In this issue of Searchlight,
we review some of the challenges facing the sci-
entific community in designing and developing a
safe and effective vaccine against HIV. 

The term immunity is derived from the Latin word

immunitas, referring to the exemption from a variety

of civil duties offered to Roman senators during their

tenures in office.

The term immunity is derived from the Latin
word immunitas, referring to the exemption from
a variety of civil duties offered to Roman senators
during their tenures in office. Historically, immu-
nity meant protection from disease—specifically
infectious disease. The modern definition of
immunity is a reaction to foreign substances,
including microbes, viruses, and macromolecules
such as proteins and polysaccharides. The concept
of immunity existed long before, as suggested by
the ancient Chinese custom of making children
inhale powders made from the crusts of skin
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ne should never direct people toward happiness, because it too is an idol of the market
place. One should direct them toward mutual affection. A beast gnawing on its prey

can be happy too, but only human beings can feel affection for each other, and this is the
highest achievement they can aspire to . . . When we have enough loaves of bread to crush
under our heels, when we have enough milk to choke us, we still won’t be in the least happy.
But if we share things we don’t have enough of, we can be happy today! 

-Alexander Solzhenitsyn, Cancer Ward

I am writing to you less than two weeks after the national tragedy that befell the
United States on September 11, 2001. We all know stories of those who were lost or who
lost friends or loved ones that day. Doubtless, some of you lost someone you loved. The
generous response from the public has been both overwhelming and inspiring.
Between the Red Cross and Hollywood’s America: A Tribute to Heroes benefit for the
United Way, over $400,000,000 has been raised for relief efforts.  Americans are also giv-
ing blood, sending clothes, and doing whatever they can do.  All of us want some way to
show that we are in common cause against the misinformed hatred that takes scores of
lives and threatens freedoms that we only recently took for granted.

We at AIDS ReSearch Alliance stand squarely in solidarity with our friends and
everyone else in the nation who lost family and loved ones.

As  supporters of AIDS ReSearch Alliance, I need to speak frankly with you about
what might be called "collateral damage" of the September 11 assault. The subject is not
easy to raise in the current climate, albeit a climate of immense generosity and good
will.  In short, we must not let any act of terror succeed in causing us to lose focus on
other battles that we simply don't have the luxury of time to postpone.  The fight against
HIV/AIDS is only one such fight.  You have been partners in our progress. You have not
lost vigilance, nor have you concluded that AIDS is no longer a big problem, or even
one that has become "manageable". We appreciate that fact.

While we cannot ignore recent tragic events, neither can we afford to pause in what
must be a relentless effort to address the global HIV pandemic—and the attendant
8,000 deaths from AIDS worldwide every day, with nearly twice as many daily infections.
(The hardest hit?  Children who either die from HIV/AIDS or are orphaned.) 

With your help, AIDS ReSearch Alliance will continue to focus on our mission:
finding more effective, more affordable, and less toxic therapies for HIV, with an out-
right cure remaining our ultimate goal. We would be capitulating to acts of senseless
violence were we to do any less, or were we to avoid asking the friends who have sus-
tained us for help in meeting our obligations.

The mood in America even before the events of September 11 was one of scaling
back, and making do with less.  As the words of Alexander Solzhenitsyn suggest, howev-
er, sharing what we have can in its own way be enriching and bring all of us closer as a
global community.

Be well,
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A National Leader in Fast-Track AIDS Research

ARA envisions a future in which HIV and its effects
are eliminated from infected individuals, and a vaccine
preventing new cases eradicates the virus.

ARA’s mission is to find and accelerate the develop-
ment of effective treatments for HIV and its complica-
tions. We do this by conducting cutting–edge research
and clinical trials in order to improve the longevity and
quality of life for all people with immune deficiency.
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lesions of patients recovering from
smallpox. Edward Jenner’s suc-
cessful vaccination against small-
pox demonstrated for the first
time that the immune system can
be manipulated under controlled
conditions. He noticed that milk-
maids who had recovered from
cowpox never contracted small-
pox. He established that cowpox
virus cross-reacts immunologically
with smallpox virus and could be
used to protect against smallpox.
This led to the widespread accep-
tance of vaccination for inducing
immunity to infectious disease.

…an effective vaccine may require

stimulation of all major immune

response mechanisms including

humoral (antibody response), cellu-

lar (cytotoxic T cells and helper T

cell), and local (mucosal response at

the site of the infection).

Unfortunately, there is no
population that has been cured
from AIDS. Therefore, no immune
parameters have been identified
that correlate with protection from
disease. Recent studies on exposed
seronegative sex workers in
Nairobi provided important
insights into the mechanisms the
body uses to maintain immunity,
but they failed to identify definitive
markers to guide vaccine develop-
ment. Although immune corre-
lates for protection against HIV
remain unknown, there is evidence
that both cell-mediated immunity
and long term B-cell memory are
crucial in immune protection.
Furthermore, transmission of HIV
occurs through multiple routes. 

Therefore, an effective vaccine
may require stimulation of all
major immune response mecha-
nisms including humoral (anti-
body response), cellular (cytotoxic
T cells and helper T cell), and
local (mucosal response at the site
of the infection). Other vaccines
such as the childhood vaccine for
the prevention of pertussis have
been successfully developed with-
out precise knowledge of corre-
lates of immunity. Development of
a vaccine without a definitive mark-
er of protection is possible, but
remains one of the more challeng-
ing aspects in AIDS vaccine devel-
opment.

The genetic diversity of HIV
poses another difficulty. HIV has
multiple sub-types or clades,
around the world, and even in an
individual mutations occurs very
quickly and with a high frequency.
Efforts to develop a universally-
effective vaccine against all strains
and clades of virus have been
impeded by the unusual diversity
of the HIV virus. Other vaccines
have been designed that successful-
ly protect humans against
pathogens where strain variation
occurs, such as pneumococcus,
influenza, and polio. But the strain
variation of these viruses is relative-
ly limited compared to HIV.  

Efforts to develop a universally-

effective vaccine against all strains and

clades of virus have been impeded by

the unusual diversity of the HIV virus.

Further barriers to vaccine
development include the fact that
there is no ideal animal model for
HIV/AIDS. Vaccine studies for

SIV on monkeys have provided
important insights into HIV
immunopathogenesis, but there
are differences between HIV and
SIV in their genomic organization
that could affect vaccine efficacy.
Although the animal models are
not perfect they help determine
the mechanisms of protection and
may help us to make decisions
about proceeding with human tri-
als. Furthermore, we should keep
in mind that other vaccines,
including measles, mumps, and
rubella, have been successfully
developed where animal models
were not available or less than
ideal. The true test of a vaccine
candidate will be determined in
large human clinical trials, not in
animal models.

Recent advances in immunology

have led to the design and develop-

ment of new and promising vaccine

strategies.

Recent advances in immunol-
ogy have led to the design and
development of new and promis-
ing vaccine strategies. As summa-
rized below, many of these strate-
gies are being tried to develop an
effective HIV vaccine. Some scien-
tists are calling for a return to tra-
ditional methods of vaccine devel-
opment such as live attenuated
vaccine, which have greater risk
but may have a greater chance of
success. Others are pushing for
the use of high-tech methods
because of the unique features of
HIV. Either way, human clinical
trials are the crucial link between
laboratory research and an effec-
tive vaccine. It takes lots of deter-

AIDS Vaccine Research—
continued from page 1

continued on page 4

VACCINE
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mination and a series of vaccines
and human clinical trials to devel-
op a product capable of affecting

the epidemic. Although the hur-
dles to development of an effec-
tive HIV vaccine are high, we

should be heartened by the
renewed interest in vaccine devel-
opment.

AIDS Vaccine Research—
continued from page 3

VACCINE

Several types of vaccines are currently in development, either in
human clinical trials or in experiments with primates. The fol-
lowing list summarizes different concepts currently in uses for
development of an AIDS vaccine.

Recombinant Subunit Vaccines: In this strategy, individ-
ual viral components are used to generate a protective
immune response. This is the basis of AIDSVAX™ B/B,
the first vaccine currently in Phase III clinical trials (see
Trials Chart page 9). This vaccine contains synthetic
copies of gp120 (HIV envelope) protein. 

DNA Vaccines (or “naked DNA” or “nucleic acid”):
contains an HIV immunogen under the control of an
eukaryotic enhancer/promoter signal that confers an
appropriate expression of the viral protein. Once intro-
duced into muscle, cell surrounding the site of injec-
tion, internalize the plasmid and transport the DNA
into nucleus, where appropriate expression of
immunogene will occur. This is the basis of Merck’s
“naked DNA” vaccine currently being tested in Phase I
clinical trial. 

Viral or Bacterial Vector-Based Vaccines: Recombinant
vector-based vaccines contain replication-defective
forms of non-pathogenic virus (e.g. Poxvirus, Modified
Vaccinia Ankara) or bacteria (e.g. Salmonella thyphosa)
to carry one or more HIV genes. This is the basis of
Aventis’s vaccine candidate, in which a harmless canary
poxvirus has been used as a vector. 

Live-Attenuated Vaccines: This concept is used to pro-
tect humans against broad range of infectious disease
such as polio and measle. Monkeys infected with live-

attenuated SIV (nef-deleted Simian Immunodeficiency
Virus) were not infected upon subsequent challenge
with SIV or nef-deleted SIV. However, it was found that
significant pathology occurred in monkeys after expo-
sure to live-attenuated SIV. Furthermore, nef-mutated
virus has been isolated in some patients infected with
HIV. This approach may prove to be effective, but many
safety concerns should be addressed before testing such
a vaccine in human clinical trials. 

Whole-Inactivated Virus: This concept is used to protect
humans against broad range of infectious disease such
as polio, influenza, and rabies. In this approach virus is
inactivated using different methods including chemi-
cals, irradiation or heat. Inactivation of virus insures
that every virus particle is killed while they maintain
their primary structure necessary to stimulate HIV-spe-
cific immune response.  A vaccine candidate being
developed at UCLA by Dr. Katie Grovit-Ferbas (see article
page 5) and at NCI by Dr. Larry Arthur based on killed,
whole-inactivated HIV virus. 

Virus-Like Particle Vaccines: These vaccines are made
of pseudovirion that contain non-infectious portions of
HIV viral particle but lack most or all of HIV genetic
material. The advantage of this approach lies on the fact
that HIV proteins are presented in their natural forms
to the immune system. However, it is very difficult to
prove that no infectious particles exist in the vaccine
preparation.

Peptide Vaccines: Consist of chemically-synthesized
pieces of HIV protein (peptide) known to stimulate
HIV-specific immunity. 

Current AIDS Vaccine Candidates

ARA Welcomes New Director, Scientific Communications & Searchlight Editor

ARA is pleased to announce that Marjan Hezareh, Ph.D. has joined its staff as Director of Scientific
Communications. As Director, Marjan is responsible for assisting in the development and design of clini-
cal trials and serving as Searchlight’s new editor. Marjan brings a strong scientific background to ARA,
including a Bachelor of Science, Biochemistry and Chemistry from the University of Neuchâtel in
Switzerland, a Ph.D. in Biochemistry from the University of Geneva, post-doctoral work at the University
of California, San Diego and research work at the Scripps Research Institute in La Jolla, California.PH
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Why do we need a vaccine?

Modalities to induce HIV spe-
cific immunity are urgently sought
by those working to develop an
effective preventive vaccine, as
well as by those working to
improve our therapeutic arma-
mentarium. While combination
antiretroviral therapy has proven
to be enormously successful in
reducing HIV-related morbidity
and mortality, the currently avail-
able agents are neither capable of
eradicating virus nor of restoring
HIV-specific immunity to levels
that allow for permanent discon-
tinuation of treatment. 

Moreover, we still have an
incomplete understanding of the
immune system, and therefore
still have questions as to which
immune responses we should be
targeting for vaccine develop-
ment. For instance, it appears that
despite evidence for partial
restoration of pathogen specific
immunity (CMV, TB), the restora-
tion of HIV-specific immunity is
incomplete. Existing highly active
antiretroviral therapy (HAART)
has resulted in modest increases
in CD4 cell function but has not
resulted in the restoration of
strong or persistent HIV-1-specific
CD4+ T cell proliferative respons-
es.2;3;11;22 Evidence suggests that
restoration of HIV-specific CTL
responses may be critical to the
long-term immunologic control of
infection20, but what about the
role of antibody responses16? 

It is clear that these questions
really can only be answered in the
context of ongoing and future
vaccine trials. Therefore, even vac-
cine trials which fail to demon-

strate protection may provide
important information regarding
correlates of immunity that will
allow for the design of improved
vaccine candidates.

The argument for virion-based
vaccines

Sound arguments exist for test-
ing a number of disparate vaccine
strategies. The majority of the vac-
cine effort thus far has focused on
recombinant subunit, DNA, and
various vector-based vaccines. But
the lack of overwhelming success
to date suggests that multiple com-
ponents or a complex virion struc-
ture might be required for protec-
tion. This is not an unreasonable
hypothesis given that inactivated
virion-based vaccines have worked
successfully for a number of virus-
es, including retroviruses.10;23 And
yet the total amount of research
devoted to developing such a vac-
cine for HIV has been minimal. 

In general, three concerns are
cited for not exploring virion-
based vaccines: 1) a belief in the
inability to retain gp120 on viri-
ons, 2) the failure of early inacti-
vated SIV vaccine preparations,
and 3) safety concerns surround-
ing whole virion preparations as
vaccines. We reasoned, however,
that each of these concerns could
be addressed by systematic stud-
ies. For instance, we and oth-
ers9;15;17;18 have shown that reten-
tion of viral gp120 is strain specif-
ic, and that viral envelope can
remain associated with the virion
at high levels on many relevant
isolates. Therefore it is possible to
choose viral strains to use for vac-
cine development that will not

result in loss of the outer enve-
lope which is critical for induction
of protective antibody responses. 

The second concern relates to
early work on a killed SIV vaccine
where virus-specific protection
from infection was confounded by
the subsequent observation that
much, if not all, of the protection
was conferred by a xenoantigenic
immune response.1 In simple
terms, the monkeys in this study
made powerful immune responses
against human proteins that were
incorporated into the virions
while the vaccine was growing in
human cells in the laboratory
rather than against viral specific
proteins. Before these ground-
breaking studies were performed
we did not even realize that cellu-
lar proteins were incorporated
into virions at such high levels.1

We now know that cross-
species or xenogenic reactivity can
easily be addressed by utilizing
simian cells for virus expansion if
the vaccine is going to be tested in
non-human primates, and by using
human cells for human studies.
The more difficult question which
remains, however, is whether allo-
geneic immune responses (the
same types of responses which lead
to rejection after organ transplan-
tation) in humans that might
occur with any virion-based vaccine
will be harmful. But this cannot be
answered at the theoretical level,
and should not be an a priori rea-
son to abandon virion-based vac-
cine strategies. Instead, this ques-
tion should be incorporated into
the design and testing schemes of
vaccine candidates. 

Finally there are the safety
concerns. We know that there are

Revisiting Virion-Based Vaccines
by Kathie Grovit-Ferbas, Ph.D. and Judith Currier, M.D.

continued on page 6

VACCINE
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physical and chemical treatments
which can be used in combination
to theoretically inactivate virus to
the recommended 15 logs.14

Furthermore, a virion-based vac-
cine does not have to be a replica-
tion competent virion. Rather,
mutations can be made to yield a
construct that is non-infectious
but which still retains antigenic
epitopes. This would result in a
pseudovirion vaccine—that is, a
vaccine which is nearly, but not
completely a virion based vaccine.

And so, based on these ideas,
we began to reexamine the possi-
bility of developing a virion-based
vaccine. Our prototype vaccine
was a full-length replication com-
petent molecular clone with a pri-
mary R5-tropic envelope. Using
this virus as a basis for our studies,
we demonstrated that relatively
simple processes involving ther-
mal and chemical inactivation
could inactivate the virus at least
10 million fold (the highest titer
we could grow the virus to in the
laboratory). 

We were also able to demon-
strate retention of viral envelope
and major envelope regions
(known scientifically as epitopes)
which appear to be important for
neutralization during the natural
history of infection. In fact, reac-
tivity of monoclonal antibodies
directed towards these envelope
epitopes increased after treat-
ment, suggesting greater exposure
of the viral epitopes in the vaccine
preparations. This was in direct
contrast to treatment of free enve-
lope under the same conditions.9

Most inactivated vaccines tar-
get antibody responses rather
than cellular responses. But we

were curious to see whether this
was true of our prototype vaccine
so we set up a series of experi-
ments to look at one particular
cellular response: the induction of
interferon gamma. Interferon
gamma is a protective cytokine
that is made by cells of the
immune system in response to
invading pathogens, and is viewed
as a potential surrogate marker
for cell mediated immune
responses in HIV infection.8

Surprisingly, our in vitro studies
also demonstrated that this prepa-
ration could stimulate interferon
gamma from the blood of HIV
infected persons. Taken together,
these data gave us hope that this
sort of vaccine strategy might be
used for both prevention and
treatment of HIV disease.

Because of the safety consid-
erations inherent in any whole
killed vaccine approach, we took
the information we garnered from
our prototype vaccine, and used it
to design an envelope containing
heat-treated pseudovirion. In
principle, the use of pseudoviri-
ons would provide a safe and com-
plex antigen source. Pre-clinical
testing of these vaccine candidates
is currently underway.

The significant declines in
opportunistic infections and HIV-
related mortality are evidence that
combination antiretroviral thera-
py improves immune function.
And yet, despite changes in the
phenotype and number of T cells
the functional aspects of T-cell
immune reconstitution remain
incomplete. Recent reports sug-
gest that transient withdrawal of
antiretroviral therapy in HIV-
infected patients may re-expose

the repaired immune system to
critical HIV antigens.4-7;12;13;19;21 If
exposure to virus is needed to
produce protective HIV immuni-
ty, then we hypothesize that a vac-
cine with exposed antigenic epi-
topes may be more efficient and
safer than allowing viral rebound
to occur. Based on this hypothesis
and on our preliminary data, we
are in the process of conducting
the specific pre-clinical tests of
this vaccine candidate that are
required prior to filing an investi-
gational new drug application
with the FDA. 

Reference List

1. Henderson. 1992. Cellular proteins bound
to immunodeficiency viruses: implications for
pathogenesis and vaccines. Science 258:1935-
1938.
2. Autran, B., G. Carcelain, T.S. Li, C. Blanc,
D. Mathez, R. Tubiana, C. Katlama, P. Debre,
and J. Leibowitch. 1997. Positive effects of
combined antiretroviral therapy on CD4+ T
cell homeostasis and function in advanced
HIV disease [see comments]. Science
277:112-116.
3. Autran, B., D. Mathez, G. Carcelain, C.
Blanc, P. Debre, and J. Leibowitch. 1997.
Dynamics of the CD4 T helper cell subset
reconstitution after combined anti-retroviral
therapies. 4th Conference on Retroviruses
and Opportunistic Infections (Abstract)
4. Chun, T.W., R.T.J. Davey, M. Ostrowski, J.J.
Shawn, D. Engel, J.I. Mullins, and A.S. Fauci.
2000. Relationship between pre-existing viral
reservoirs and the re-emergence of plasma
viremia after discontinuation of highly active
anti-retroviral therapy [see comments]. Nat
Med 6:757-761.
5. Davey, R.T.J., N. Bhat, C. Yoder, T.W.
Chun, J.A. Metcalf, R. Dewar, V. Natarajan,
R.A. Lempicki, J.W. Adelsberger, K.D. Miller,
J.A. Kovacs, M.A. Polis, R.E. Walker, J.
Falloon, H. Masur, D. Gee, M. Baseler, D.S.
Dimitrov, A.S. Fauci, and H.C. Lane. 1999.
HIV-1 and T cell dynamics after interruption
of highly active antiretroviral therapy
(HAART) in patients with a history of sus-
tained viral suppression. Proc.Natl.Acad.Sci.
U.S.A. 96:15109-15114.
6. Deeks, S.G., T. Wrin, T. Liegler, R. Hoh, M.
Hayden, J.D. Barbour, N.S. Hellmann, C.J.

Revisiting Virion-Based Vaccines—
continued from page 5

VACCINE



7

S E A R C H L I G H T F A L L 2 0 0 1

Petropoulos, J.M. McCune, M.K. Hellerstein,
and R.M. Grant. 2001. Virologic and
immunologic consequences of discontinuing
combination antiretroviral-drug therapy in
HIV-infected patients with detectable viremia.
N Engl J Med 344:472-480.

7. Garcia, F., M. Plana, G.M. Ortiz, S.
Bonhoeffer, A. Soriano, C. Vidal, A. Cruceta,
M. Arnedo, C. Gil, G. Pantaleo, T. Pumarola,
T. Gallart, D.F. Nixon, J.M. Miro, and J.M.
Gatell. 2001. The virological and immunolog-
ical consequences of structured treatment
interruptions in chronic HIV-1 infection.
AIDS 15:F29-F40

8. Goulder, P.J., M.M. Addo, M.A. Altfeld,
E.S. Rosenberg, Y. Tang, U. Govender, N.
Mngqundaniso, K. Annamalai, T.U. Vogel, M.
Hammond, M. Bunce, H.M. Coovadia, and
B.D. Walker. 2001. Rapid definition of five
novel HLA-A*3002-restricted human immun-
odeficiency virus-specific cytotoxic T-lympho-
cyte epitopes by elispot and intracellular
cytokine staining assays. J Virol 75:1339-1347.

9. Grovit-Ferbas, K., J.F. Hsu, J. Ferbas, V.
Gudeman, and I.S. Chen. 2000. Enhanced
binding of antibodies to neutralization epi-
topes following thermal and chemical inacti-
vation of human immunodeficiency virus type
1. J Virol 74:5802-5809.

10. Issel, C.J., D.W. Horohov, D.F. Lea, W.V.J.
Adams, S.D. Hagius, J.M. McManus, A.C.
Allison, and R.C. Montelaro. 1992. Efficacy of
inactivated whole-virus and subunit vaccines
in preventing infection and disease caused by
equine infectious anemia virus. J.Virol.
66:3398-3408.

11. Kelleher, A.D., A.C.J. Zaunders, and D.A.
Cooper. 1996. Alterations in the immune

response of human immunodeficiency virus
(HIV)- infected subjects treated with an HIV-
specific protease inhibitor, ritonavir.
J.Infect.Dis. 173:321-329.

12. Lisziewicz, J., E. Rosenberg, J. Lieberman,
H. Jessen, L. Lopalco, R. Siliciano, B. Walker,
and F. Lori. 1999. Control of HIV despite the
discontinuation of antiretroviral therapy [let-
ter]. N.Engl.J.Med. 340:1683-1684.

13. Lori, F., M.G. Lewis, J. Xu, G. Varga,
D.E.J. Zinn, C. Crabbs, W. Wagner, J.
Greenhouse, P. Silvera, J. Yalley-Ogunro, C.
Tinelli, and J. Lisziewicz. 2000. Control of SIV
rebound through structured treatment inter-
ruptions during early infection. Science
290:1591-1593.

14. McDougal, J.S., L.S. Martin, S.P. Cort, M.
Mozen, C.M. Heldebrant, and B.L. Evatt.
1985. Thermal inactivation of the acquired
immunodeficiency syndrome virus, human T
lymphotropic virus-III/lymphadenopathy-
associated virus, with special reference to anti-
hemophilic factor. J.Clin.Invest. 76:875-877.

15. McKeating, J.A., A. McKnight, and J.P.
Moore. 1991. Differential loss of envelope gly-
coprotein gp120 from virions of human
immunodeficiency virus type 1 isolates: effects
on infectivity and neutralization. J.Virol.
65:852-860.

16. Moore, J.P. and D.R. Burton. 1999. HIV-1
neutralizing antibodies: how full is the bottle?
[news]. Nat.Med. 5:142-144.

17. Moore, J.P., J.A. McKeating, R.A. Weiss,
and Q.J. Sattentau. 1990. Soluble CD4 bind-
ing to virions disrupts the association between
the surface and transmembrane glycoproteins
of HIV-1. Science 250:1139-1142.

18. O’Brien, W.A., S.-H. Mao, Y. Cao, and J.P.
Moore. 1994. Macrophage-tropic and T-cell
line-adapted chimeric strains of human
immunodeficiency virus type 1 differ in their
susceptibilities to neutralization by soluble
CD4 at different temperatures. J.Virol.
68:5264-5269.
19. Rosenberg, E.S., M. Altfeld, S.H. Poon,
M.N. Phillips, B.M. Wilkes, R.L. Eldridge,
G.K. Robbins , R.T. D’Aquila, P.J. Goulder,
and B.D. Walker. 2000. Immune control of
HIV-1 after early treatment of acute infection
[In Process Citation]. Nature 407:523-526.
20. Rosenberg, E.S. and B.D. Walker. 1998.
HIV type 1-specific helper T cells: a critical
host defense. AIDS Res.Hum.Retroviruses 14
Suppl 2:S143-S147
21. Ruiz, L., J. Martinez-Picado, J. Romeu, R.
Paredes, M.K. Zayat, S. Marfil, E. Negredo, G.
Sirera, C. Tural, and B. Clotet. 2000.
Structured treatment interruption in chroni-
cally HIV-1 infected patients after long-term
viral suppression. AIDS 14:397-403.
22. Schnittman, S.M. and L. Fox. 1997.
Preliminary evidence for partial restoration of
immune function in HIV type 1 infection
with potent antiretroviral therapies: clues
from the Fourth Conference on Retroviruses
and Opportunistic Diseases. AIDS
Res.Hum.Retroviruses 13:815-818.
23. Yamamoto, J.K., T. Okuda, C.D. Ackley,
H. Louie, E. Pembroke, H. Zochlinski, R.J.
Munn, and M.B. Gardner. 1991.
Experimental vaccine protection against
feline immunodeficiency virus. AIDS
Res.Hum.Retroviruses 7:911-922.

❖

VACCINE

The phorbol ester, prostratin, used in Western
Somoa as an ethnobotanical treatment for viral
hepatitis, was isolated at NCI in 1992. Prostratin up-
regulates expression of viral products from latently
infected cells such as U1 and ACH-2 cell lines. It also
inhibits the replication of HIV-1 and viral spread.
Prostratin represents a distinct subclass of Protein
Kinase C (PKC) activators based on the fact that it is
non-tumor promoting. The lack of tumor promotion
of prostratin coupled with its ability to up-regulate
latent HIV-1 provirus expression are important fea-
tures that could be exploited as an effective therapy to
eliminate latent reservoirs for patients on Highly
Activated Antiretroviral Therapy (HAART). More
information on prostratin was detailed in the last issue
of “Searchlight” available at www.aidsresearch.org.
Considering the critical issue of latent virus in HIV
chemotherapy, it is vital to enter prostratin into clini-
cal trials as soon as possible.

Since the last issue of “Searchlight”, the following
progress has been made to move forward the devel-
opment of prostratin as an anti-HIV drug, eliminat-
ing the viral reservoirs:

• Dr. Jerome Zack (UCLA) has obtained funding
from amFAR to investigate the effects of pros-
tratin on HIV latent reservoir in SCID-hu
(Thy/liv) mice.

• Dr. Karen Copeland (University of Ottawa) is
looking at the effects of prostratin on the activa-
tion of latently infected CD8+ cells.

• A grant application has been submitted to Glaxo-
Smith-Kline to perform in vivo toxicology studies
in rat and dogs for prostratin.

• A grant proposal has been submitted by Dr.
Aftab Ansari’s group at (Emory University) to
study the pharmacokinetic of administration of
prostratin to Rhesus macaque. 

PROSTRATIN UPDATE
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UPDATE

A Randomized, Open-Label, Two Arm
Trial to Compare the Safety &  Antiviral
Efficacy of GW433908/Ritonavir QD to
Nelfinavir BID when Used in
Combination with abacavir and lamivu-
dine BID for 48 weeks in Antiretroviral
therapy naïve HIV-1 infected subjects.

An open-label, randomized study com-
paring combination therapy (tipranavir
and ritonavir vs. saquinivir and riton-
avir) used with two nucleoside reverse
transcriptase inhibitors in single pro-
tease inhibitor-experienced HIV-1
patients.

Enrollment 
complete; study

ongoing

Enrollment 
complete; study

ongoing

DESCRIPTION STATUSSTUDY

Tipranavir™

PHARMACIA & UPJOHN

APV-30002
GLAXOSMITHKLINE

An open-label, Phase I/II study of the
safety and antiviral efficacy of hydroxy-
chloroquine in combination with hydrox-
yurea and Videx® (ddl or didanosine) in
HIV-1 infected patients.

Currently enrolling

Hydroxy-chloroquine 
(in combination with hydroxyurea 

and didanosine)

AIDS RESEARCH ALLIANCE

AIDS Research Alliance is engaged in a
number of ongoing preclinical and
basic research projects not ready for
human clinical trials.  For one example,
see the box on page 7 outlining impor-
tant progress made to date in our
research into prostratin.

Ongoing
Pre-clinical & 
basic research

AIDS RESEARCH ALLIANCE

A study testing the safety and effective-
ness of a growth hormone in treating
HIV-associated lipodystrophy.

Currently enrolling
Serostim™

SERONO LABORATORIES



9

S E A R C H L I G H T F A L L 2 0 0 1

C L I N I C A L  T R I A L S

NEW

C L I N I C A L  T R I A L S

UPDATE

A Phase II, randomized, double-blind,
placebo-controlled study of the safety
and antiviral activity of the addition of
PMPA Prodrug to combination anti-
retroviral regimens in treatment-experi-
enced HIV-infected patients.

A double-blinded, placebo-controlled,
Phase III trial to evaluate the efficacy of the
AIDSVAX

TM
B/B vaccine in adults at risk of

sexuality transmitted HIV-1 infection.

Enrollment 
complete, 

study ongoing

Enrollment 
complete, 

study ongoing

DESCRIPTION STATUSSTUDY

AIDSVAX™ B/B
VAXGEN, INC.

PMPA Prodrug
GILEAD SCIENCES

Evaluation of the safety and antiviral
activity of stavudine extended release
formulation as compared to stavudine
immediate release formulation, each as
part of potent antiretroviral combina-
tion therapy.

Enrollment 
complete; study

ongoing

Zerit®

(Stavudine)
BRISTOL-MYERS SQUIBB

For information about enrolling in any of our studies, contact Corie Castro at 310/358-2429. Transportation to our clinical

research facility is available upon request. For priority notification of new/enrolling clinical trials, sign-up for our Priority

Notification Program.

A randomized, double-blind, adjuvant-
controlled, multicenter study to compare
the virologic and immunologic effect of
Highly Active Antiretroviral Therapy
(HAART) plus REMUNE™ versus HAART
plus Incomplete Freund’s Adjuvant (IFA)
on antiretroviral-naïve patients infected
with HIV-1.

Enrollment 
complete; study

ongoing

Remune™

+ HAART
AGORON PHARMACEUTICALS
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Introduction
As the HIV epidemic contin-

ues to spread around the world
and as we all wait for an effective
vaccine to prevent HIV, the pre-
vention field (with some notable
exceptions) has had limited
options and continues to focus on
the use of condoms during sex in
order to prevent HIV transmission.
Although the terms may have
changed from “Safer Sex “ to
“Harm Reduction”, the message
taken home by many people is that
they must reduce risky sexual activ-
ity by reducing sexual activity
and/or consistently using con-
doms. Early in the epidemic there
were some notable successes in
preventing transmission of HIV
and other STD’s as well.  The pri-
mary motivation for those changes,
as with many health related behav-
ior changes, was fear of infection,
disability, disease and death.

So it is not surprising that,
with some of the recent advances
in treatments for HIV, the Safer
Sex message is increasingly being
forgotten and behavioral relapses
into riskier behavior are now evi-
dent. Recent reports from several
cities of syphillis outbreaks
among men who have sex with
men (MSM) are indeed troubling.

Given the delays in vaccine
development, the upswing in new
HIV infections in certain popula-
tions, and some cultural and
social aspects of the epidemic,
(especially in Africa, Asia, and
South America), which make con-
dom use unacceptable, there has
been a welcome resurgence of
interest in alternative methods to
prevent STD transmission.

Definition
Microbicides (literally:

microbe killer) are envisioned as
components of gels, creams,
foams, lubricants or some other
mechanism for delivering a topi-
cal agent which would prevent
STD transmission1. The agent in
the lubricant would be targeted
hopefully at multiple STD’s
including HIV. Ideally, the lubri-
cant would be used by both
women and men during sexual
relations, preferably with the con-
current use of a condom as well.
This prevention method could be
controlled by women and there-
fore may allow them the opportu-
nity to protect themselves in cul-
tures where the status of women
doesn’t allow for a strong negoti-
ating position, for example,
demanding condom use from
their partners.

There is some disagreement
on whether or not microbicides
would need to be contraceptive as
well.  Some fear that women
would not use a “stand alone”
microbicide for fear of the poten-
tial stigma associated with use of
STD targeted microbicides but
would feel comfortable buying a
contraceptive that “by the way”
also reduces STD risk. On the
other hand, in some countries, a
contraceptive-containing prepara-
tion might be less attractive for
social or religious reasons.

How would microbicides
work?

There are several mechanisms
by which a successful microbicide
could work. It could block infec-
tion by creating a barrier, it could
kill or inactivate microbes or virus-

es or it could prevent viral replica-
tion in infected cells. For each of
these actions the microbicide
could be specific (like antibodies,
fusion inhibitors, and antiretrovi-
ral medications) , or more general
(such as detergents, surfactants
and pH stabilizers).

Microbicides are unlikely to
be 100% effective in preventing
transmission of HIV. However, a
microbicide with a low level of
anti-HIV activity that prevents, for
example 30% of infections, but
which might be used over 60% of
the time would actually prevent
more infections then if the more
effective condoms were used in
only 20% of all sexual acts.

The Case for Microbicides I:
STD’s

In a recent report by the US
Surgeon General2, STD’s includ-
ing HIV infect 12 million persons
a year in the US. Five of the ten
most commonly reported infec-
tious diseases in the US are STD’s.
More than 65 million people in
the US are currently living with an
incurable STD. Nearly two thirds
of all STD’s occur in people
younger than 25. In fact STD’s
have a disproportionate impact
on women, adolescents, and racial
ethnic and sexual minorities.

But there is no one single
STD epidemic; rather, there are
multiple epidemics each with its’
own characteristics3. Some STD’s
have been declining: syphillis has
been declining since the early 90’s
and with recent substantial
decreases among African Amer-
icans it is now at an all-time low.
CDC officials are now actually
hoping to eliminate syphillis from

Lube Job–An Introduction to Microbicides
By Michael Slattery

VACCINE
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the US. But other STD’s , such as
gonorrhea and chlamydia and
HPV  (the virus that causes genital
warts), have been on the increase. 

Despite the large number of
STD’s, public awareness of the
problem is not widespread.  Many
STD’s do not have symptoms,
especially in women. Yet, STD’s
can have devastating effects, espe-
cially in women and especially dur-
ing pregnancy. Untreated, STD’s
in women can lead to Pelvic
Inflamatory Disease (PID), which
is one of the most common causes
of infertility and ectopic pregnan-
cy (which can be fatal). Human
papillomavirus, believed to be the
most common STD among young
sexually active people, causes gen-
ital warts and some types of this
infection are linked to increased
rates of cervical cancer.

The Case for Microbicides II:
HIV

According to the recent US
Surgeon Generals report, to date
775,000 AIDS cases have been
reported. Currently in the US.
there are an estimated additional
9oo,ooo HIV infected persons
(without an AIDS diagnosis), and
40,000 new HIV infections occur
each year.

Worldwide, the toll of HIV
infection is enormous. Thirty–six
million people world wide are liv-

ing with HIV/AIDS, 22 million
have already died and new infec-
tions world wide are estimated at
15,000 a day!  The cost to meet
recent goals established by the
UN to reduce HIV transmission
worldwide, and increasing access
to care, has been estimated at 9.2
billion dollars in 20054.

Scientific Challenges
The scientific challenges to

the development of a microbicide
are many. The compound needs
to be non-toxic to vaginal, penile
and rectal tissue. It should be sta-
ble, not have the potential to
cause birth defects (non-muta-
genic), should not disrupt normal
bacterial flora and pH, should not
be absorbed systemically, and
should be acceptable in terms of
appearance, color, taste and con-
sistency. It should be available
without prescription, be compat-
able with barrier methods of con-
traception (eg, condoms) and the
less it costs the better. This is obvi-
ously a tall order, and we do not
even have answers to many basic
scientific questions.

Rectal Use of a Microbicide—
The MSM issues

Any approved microbicide
will probably be used by MSM for
rectal use5,6. Such “off label” use
has been prevalent historically, as

was the case with Nonoxynol-9
(N9)–containing products. But as
a recent study of N9 showed, such
use without proper testing and
research could prove deleterious.
Compared to the vaginal lining
the rectal lining is very thin.
Blood and cellular targets (for
HIV) are closer to the surface,
and the fact that the rectum is not
closed at one end leads to ques-
tions of how much lubricant is
needed, as well as how much is
too much. In addition, both the
pH and normal bacterial occu-
pants of the vagina and rectum
are quite different.

Ethical Challenges
Challenges to the develop-

ment of a microbicidal formula-
tion are not only scientific. There
are extensive ethical hurdles. Any
clinical trial, especially large
phase III trials, would have volun-
teers who, in the course of their
normal sexual activity, expose
themselves to STD’s and thus
might potentially become infect-
ed. All studies would therefore
need to include extensive risk
reduction counseling similar to
that used in  the Phase III trial of
the HIV vaccine candidate
AIDSVAX B/B®. Study partici-
pants would be encouraged to use
condoms with each sexual act.
This conservative approach
increases the number of volun-
teers needed to show a difference
between those using a condom
with a placebo microbicide, versus
those using a condom and the
active microbicide.

Pharmaceutical Company
Hurdles 

Most of the work being done
on microbicide development has
been done at university centers
and small biotech firms. So far, no
large pharmaceutical companies

continued on page 12
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Sexually Transmitted Disease New Cases Per Year
in the United States

Chlamydia 3 million

Gonorrhea 650,000

Syphillis 70,000

Genital Herpes 1 million

Human Papillomavirus 5.5 million

Hepatitis B 120,000

Trichomoniasis 5 million
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involved. Part of the reluctance
on the part of big pharmaceutical
companies is their low estimate of
the potential market for such
products. This situation is exacer-
bated by tensions between big
pharmaceutical companies and
the developing world over such
issues as patent protection, and
the fact that poor men and
women in developing countries
are not a commercially “desirable”
primary market. This problem
persists despite pledges from sev-
eral organizations (including the
WHO) to buy microbicides for
use in the developed world.

Allocated Resources
Fortunately, though later than

one would have hoped, several
government agencies have recent-
ly increased their commitments to
funding research into microbi-
cides. Notably, there has been a
Topical Microbicide Program sup-
ported by NIAID7 with similar
groups in the CDC8. The 2000

Conference on Microbicides held
in Washington, DC brought
together many of the groups work-
ing in the field. Recently the NIH
hosted a meeting looking at the
critical issues involved in designing
microbicides and testing them for
rectal use, and also published a
Request for Proposals (RFP) to get
research sites involved in planning
such studies. Private foundations
and research groups have begun to
get involved, eg., the Population
Council and Rockefeller Found-
ation have entered a collaboration
called the Microbicide Basic
Science Network.

Drugs in Development
There currently are over 60

candidate microbicides in early
preclinical and early phase I studies
around the world.  In a follow-up
article, and as the field moves for-
ward, we will publish an article
specifically about the “microbicide
pipeline”. Since our space here is
limited, for a full list of drugs in

development refer to the Alliance for
Microbicide Development website at
www.microbicide.org  (see “Clinical
Trials Information Center” and
“Products Database” pages). The
Alliance for Microbicide Develop-
ment, directed by Dr. Polly
Harrison9 is a coalition of 120 small
biotech companies, academic
researchers, and advocacy groups.
Numerous additional relevant
resources can be found at the same
site on their “links” page. Hopefully,
the renewed interest in the develop-
ment of microbicides, combined
with additional government and pri-
vate resources, will serve to move
this important field decisively for-
ward in the near future.
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“Microbicide development has gained size and speed over the past few years,

but it’s still way too slow. That’s deeply distressing. From a public health stand-

point, you could say it’s just plain negligent. Microbicides could make a real

difference for the millions worldwide who can’t adequately protect themselves

from these epidemic infections, and they could really make a difference in stem-

ming the epidemics themselves. We need to speed up the clinical testing of prod-

ucts that look safe and have a reasonable chance of being effective, so we can

say to the world, “Hey, these things can work; they can save lives.” This isn’t

easy business, but lots of researchers and small struggling companies have been

taking big risks for years with little help. Now we need policy-makers and scien-

tific leaders and bureaucrats and funders to go and do likewise, not tomorrow,

not next year, but NOW!” Polly Harrison, Director of the Alliance for

Microbicide Development.



13

S E A R C H L I G H T F A L L 2 0 0 1

Researchers at both the AIDS
Vaccines in the New Millennium con-
ference in Keystone (28 March-3
April) and at the AIDS Vaccine 2000
in Philadelphia (September 5-8)
presented a broad range of studies
on HIV vaccines candidates. The
need for a vaccine has never been
greater and important progress
toward this goal was presented dur-
ing these meetings. NIH has
increased HIV–vaccine research
more than six-fold since 1990, to an
estimated $356.6 million for fiscal
year 2002.  At NIAID (NIH institute
for HIV vaccine research), an esti-
mated $450.7 million will be devot-
ed to all vaccine research in year
2002, with 61 percent of that total
($276.5 million) dedicated to HIV
vaccine development. “The field of
vaccine research owes great thanks
to the largesse of the American peo-
ple, the Administration and
Congress for making these resource
available,” said Dr. Fauci in his
keynote lecture in Philadelphia. 

The data being discussed
demonstrated an increasingly com-
plex collection of vaccine candidates
and approaches in development,
which offer a new basis for new opti-
mism. A better knowledge of enve-
lope structure allowed researchers 1.
to define new HIV antigen struc-
tures to induce useful immune
response, and 2. to better under-
stand how the immune system first
recognizes and responds to HIV. 

These advances helped to
design new strategies that may pro-
voke efficient antigen uptake and
presentation leading to better T-cell
activation. A growing number of
studies were directed toward the
role of mucosal immunity in HIV
protection and the probability of
including mucosal immunity as a
component of vaccine-induced pro-

tection. Like the skin, the mucosal
epithelia are barriers between the
internal and external environments,
and are therefore an important first
line of defense, specifically in HIV
infection that is transmitted sexual-
ly. Furthermore, the ongoing phase
I and II trials, and diverse vaccine
approaches including gp120 and
canarypox vectored HIV-1 candidate
vaccines (ALVAC) provided increas-
ing clarity about the safety and
immunogenecity thresholds
required to take a vaccine from ani-
mal studies into human trials and
Phase III evaluation of efficacy.
Here we summarize some important
data on HIV vaccine development
presented at these conferences.

Protection with Adeno-
Associated Virus Vectors

Philip Johnson from the Children’s
Research Institute, Columbus, Ohio,
showed data from ongoing studies
of an  SIV vaccine based on vectors
of recombinant Adeno-Associated
Virus (rAAV). Wild type AAV is a
replication defective parvovirus,
which is non-pathogenic in humans
and animals.  In this study, they
generated rAAV vectors (which lack
any AAV gene) expressing SIV env,
rev, gag and protease gene and
used them to immunize intramus-
cularly 8 monkeys (single dose).
They detected a strong CTL
response and persistent neutraliz-
ing antibody titers over 14 months.
After immunization, animals were
challenged intravenously with a
high dose of SIV-E660. In vaccinat-
ed animals, viral peak was reduced
by about 1.3 log and viral load by 3
logs. After 6 months, vaccinated
animals were still healthy, while 3
out of 8 control animals died.
Based on these data, rAAv vectors
stimulate robust, durable and effec-

tive immune responses against SIV.
In addition, they demonstrated that
immunization with DNA prime/
rAAV boost stimulate better
immune responses that rAAV
alone. Dr. Johnson suggested that
these data provide evidence neces-
sary to move forward the clinical
trial of cognate rAAV/HIV vaccine
in human.

Protective immunity induced
by whole recombinant Yeast-
Based HIV Vaccine

Dr. Franzusoff from Globe-
Immune, Inc., Denver, presented
data on the development of a novel
therapeutic vaccine based on using,
whole, recombinant, non-pathogen-
ic yeast (Saccharomyces Cerevisiae) as a
vector. The optimal stimulation of
CTLs requires presentation of anti-
gens by Dentritic Cells (DCs).
These cells are unique in their abili-
ty to process antigens into the MHC
class I pathway for presentation to
CTLs. In this study they engineered
recombinant yeast expressing HIV-
1HXB2 p55 gag protein (HIVAX-2).
mice (C57B1/6) were immunized
subcutaneously with 20 million
intact live or heat-killed yeast. The
vaccination stimulated strong
immune response in mice, mea-
sured by intracellular IFNg staining,
by CTL-mediated cell lysis and by T
cell proliferation assays. To show
protective immunity, they used HIV-
gag dependent tumor model. Mice
were protected against subsequent
challenge with B16 melanoma cells
stably expressing HIV-1HXB2 p55
gag. Therefore, the recombinant
yeast-based HIV vaccine is a potent
activator of cellular-immune
responses and is currently being
prepared by GlobeImmune, Inc. for
use as a therapeutic HIV vaccine in
a phase I clinical trial. 

AIDS Vaccines in the New Millennium
Meetings Updates
By Marjan Hezareh, Ph.D.

continued on page 14
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AIDS Vaccines in the New Millennium—
continued from page 13

Merck’s DNA and Adenovirus-
Based Vaccine

Merck researchers have devel-
oped two types of vaccine; one based
on “naked DNA” and the other on
an adenovirus vector. At the
Keystone meeting they presented
pre-clinical studies that led them to
move these 2 vaccines candidate
into phase I trials.  In his presenta-
tion, John Shiver, Merck’s Director
of Vaccine Research showed data
from comparative studies of several
HIV vaccine approaches. All vac-
cines contained SIVgag gene but no
env gene. In this study rhesus
macaques were immunized with one
of the following vaccines: plasmid
DNA in saline, alum or adjuvant
(CRL10050 adenovirus type 5
(Ad5)-based viral vectors Modified
Vaccinia Ankara (MVA)-based viral
vector. Each vaccines were adminis-
trated intramuscularly to 3 animals 3
or 4 times over 32 weeks.
Immunization with the Ad5 based
vector resulted in the highest
immune response. Response to plas-
mid DNA in saline or alum was
much lower than DNA in adjuvant
(CRL1005), showing a clear advan-
tage of adjuvanting DNA. CD4
responses were induced by all vac-
cines and were higher in the DNA
group. The Ad5-based vaccine tends
to induce higher CD8 responses.
Three months after immunization
animals were challenged with a high
dose of SHIV89.6P, a very pathogen-
ic lethal strain. At day 180 after chal-
lenge all vaccinated animals were
alive (although infected), while 4
out of 6-control animals had died.
In Ad5 groups, CD4 count remained
high and viral load slowly brought
under control and peak viremia was
reduced by 1.5 log. This group
showed the best clinical course fol-

lowed by adjuvanted DNA with
CRL1005 and MVA-based vaccine.
Vaccination with DNA in saline or
alum resulted in a strong drop in
CD4 cells count and the poor con-
trol of viremia.  

Next Emilio Emini reported on
pre-clinical evaluation of Merck’s
HIV vaccine candidates currently in
clinical trials. In his presentation he
addressed the issue of pre-existing
immunity to adenovirus’ which
could make this a less immunogenic
vector. About 10% of the US popu-
lation have significant neutralizing
antibodies to adenovirus and 40% of
them shows lower level of antibody.
Therefore they preexposed 6 mon-
keys to adenovirus and then immu-
nized them with a high dose (1011
particles) of Ad5-gag (HIVgag). The
presence of neutralizing antibodies
reduced by several folds the T-cell
responses but did not eliminate it.
He also presented data on a DNA
prime/Ad5 boost study. In this study
animals were given first
DNA/CRL1005 adjuvant and then
boosted with a high dose (107 parti-
cles) of Ad5-gag (HIV gag). The vac-
cinated animals showed a 5-10 fold
increase in the number of HIV-spe-
cific-T cells response after the boost.
This is generally reflected by an
increase in CD4 and CD8 T cell
response, again CD8 response pre-
dominating after  Ad5 boost. Thus
the preexisting immunity could be
overcome, especially if using DNA
prime/Ad5 boost strategy.
Vaccination with DNA in saline or
alum was a less effective prime show-
ing little T cell response. Emini sug-
gested that a 109 particle dose,
should still induce a good T–cell
response even if neutralized by 99%.
He also said that nef and pol would
be added to Merck’s vaccines in
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addition to gag. This is based on
data showing that HIV–infected peo-
ple with good immune responses to
these proteins maintain lower viral
load. A DNA gag trial began last year
in uninfected people and a trial in
HIV-infected people started in
March  2001. 

Importance of mucosal CTL to
prevent mucosally-transmitted
SIV/HIV

In his study, Jay Berzofsky from
the National Cancer Institute,
Bethesda, compared mucosal versus
systemic immunization in macaque.
They demonstrated that mucosal,
but not systemic immunization, pro-
tected macaques against an SIV chal-
lenge. In this study animals were
immunized intrarectally (ir), or sub-
cutaneously (s.c.) with peptide HIV
vaccine including SIV gag and pol
epitopes. After immunization, ani-
mals were challenged with SHIV-ku
and monitored for 200 days.  All ani-
mals showed similar viral peaks after
challenge. However, following this
peak, the viral loads dropped to
undetectable levels in ir-immunized
animals and they maintained a high
CD4 count up to 200 days post-infec-
tion. In contrast the sc-immunized
animals had high viral loads and a
low CD4 cell-counts. All immunized
animals showed some degree of pro-
tection compared with control ani-
mals. Two hundred days post-infec-
tion, animals were sacrificed and
HIV level in colon and jejunum was
monitored. Little or no virus was
seen in the gut tissue of ir-immu-
nized macaques, while 10-100 times
more virus has been found in con-
trol and sc-immunized animals. The
ir-immunized animals displayed a
higher level of HIV-specific CTLs in
their colon than sc-immunized ani-
mals. These data is in agreement
with Berzofsky’s study in mice. In
this study they showed a clear rela-
tionship between mucosal vaccina-

tion, high level of mucosal CTLs
and protection against subsequent
mucosal challenge. Berzofsky’s study
is the first showing a correlation
between mucosal immunization and
improved protection in primates. 

Future Directions
Why there are relatively few

studies on mucosal immunity? This
is mainly because analysis of mucos-
al immune activity requires an inva-
sive procedure, while systemic
immune activities can be easily mea-
sured from blood samples. Several
groups are developing techniques to
use homing markers as a way of
measuring mucosal response in
blood. Homing markers are cell sur-
face molecules that indicates desti-
nations of cells in blood stream.
Therefore, it is possible to monitor
cells bearing these markers from
blood samples rather than from
mucosa. One example of such a
marker is alpha4beta7, the latter is
an integrin that appears on all cells
trafficking to the gut.  More
research has been focused on
understanding the early events in
HIV infection, such as the role of
dentritic cells in the mucosa. It
appear that these cells carry HIV to
lymph nodes and from there virus
spread to other sites. More effort
has been focused on understanding
the mechanism of action of DC-
SIGN, the receptor that carries HIV
to lymph nodes, and to find a way to
inhibit its action.  Although a vac-
cine that prevents or delays HIV
infection remains an elusive goal,
more good news is coming our way.

“Perseverance is a great element of suc-
cess. If you only knock long enough and
loud enough at the gate, you are sure to
wake up somebody.”  

–  Henry  Longfellow

❖


