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HIV Vaccine Development

Gary J. Nabel
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Development of an effective vaccine against HIV has posed significant challenges
to the scientific community. Lack of knowledge about the molecular pathogenesis of
this disease, and the absence of naturally occurring, protective immune responses,
which is attributed in large part to the diversity of the viral envelope and multiple es-
cape mechanisms, have made it difficult to design successful candidates. Recent stud-
ies of the envelope have suggested that it is possible to enhance Env immunogenicity,
both by improving the breadth of the neutralizing antibody response and by stimulat-
ing cell-mediated immunity. This relies on an understanding of the structure of HIV en-
velope and the use of site-specific mutation to create novel immunogens. Based on
structural and functional data, our lab has developed vectors which express envelope
proteins containing alterations to regions in the variable loop to better control tropism
and improve immunogenicity. These modified HIV genetic vaccine candidates have
been tested in combination with a Gag-Pol-Nef immunogen, and shown to improve the
potency of cellular and humoral immune responses in primates. Phase I clinical trials
which include multiple clade envelopes are in progress to evaluate safety and immuno-
genicity in humans. Knowledge gained from studying the structure of the envelope has
translated into more promising AIDS vaccine candidates, and is applicable to other
emerging viral diseases such as Ebola and SARS.
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HIV Prevention among young people—principles for success

Peter Aggleton
Professor in Education and Director
Thomas Coram Research Unit Institute of Education, University of London, UK

Every day, more than 6,000 young people between 15 to 24 years of age and
2,000 children under the age of 15 are infected with HIV. Over 14 million children
have been orphaned by AIDS, and an estimated 1,600 children die of AIDS each day.
Children and young people under 18 represent around 10% of the global total of more
than 40 million people living with HIV, and half of all new infections today occur in
people between the ages of 15 and 24.

Over the course of the last two decades, much has been learned about how to un-
dertake HIV prevention successfully with young people. Central among the keys to suc-
cess is the use of a differentiated approach that is respectful of young people’s often
different circumstances and needs. Issues of age, gender, social background and eth-
nicity/race need to be addressed by broad-based, ‘menu-driven’ programmes that of-
fer young people a variety of safer sex and safer drug use options. This paper will offer
an overview of what has been learned about successful approaches to date.

The paper will highlight, in particular, the importance of five fundamental princi-
ples underpinning successful prevention approaches with young people. These are :
(i) putting the young person first, (ii) promoting meaningful participation in preven-
tion programming, (iii) working with a rights-based approach, (iv) promoting gender
equity and (v) working to reduce both social vulnerability and individual risk. In the ab-
sence of simultaneous action on all of these fronts, prevention efforts are unlikely to
succeed.

Too often in the past, programme developers have assumed that one simple’ inter-
vention’ is all that is needed to enable young people to be better protected against HIV/
AIDS and other sexual health threats. As this presentation will explain, multi-
component and multi-levelled programmes addressing a broad range of sexual health
are needed instead. There exists no single social’ magic bullet’ to protect against HIV/
AIDS and other threats to young people’s sexual health. This point will be illustrated
with examples of successful approaches drawn from countries in Asia, Europe, Africa
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and the Latin America.
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Neutralizing monoclonal antibodies against HIV : The road toward
an effective AIDS vaccine?

Ruth M. Ruprecht
Dana-Farber Cancer Institute and Harvard Medical School, Boston, MA, USA

Cytotoxic T-lymphocyte (CTL) responses against primate immunodeficiency vi-
ruses have been linked with potent suppression of viremia and disease progression.
Over the past decade, AIDS vaccine research had a strong focus on inducing CTL re-
sponses through bimodal prime/boost immunization strategies. Recent data, however,
have brought disappointment because of either low immunogenicity or the selection of
CTL escape mutants.

Passive immunization has been used traditionally by immunologists to ask whether
antibodies correlate with protection against pathogen challenge. We and others have
employed this strategy to test the role of neutralizing anti-HIV antibody responses in
primates. Our experimental approach was to ask whether neutralizing monoclonal an-
tibodies (nmAbs) , directed against conserved and functionally important regions of the
human immunodeficiency virus (HIV) envelope glycoproteins, could protect neonatal
primates against mucosal virus challenge. Our challenge viruses consisted of various
chimeric simian-human immunodeficiency virus (SHIV) strains encoding either X4 env,
X4R5 env, or R5 env genes. The nmAbs had been isolated or generated from HIV clade
B-infected individuals and were of the IgG1 subtype. In cell culture experiments per-
formed in peripheral blood mononuclear cells (PBMC), triple, quadruple or quintuple
combinations of such human nmAbs yielded potent neutralization of primary HIV
strains across different clades and even across groups.

Our primate studies involved oral SHIV challenge of neonatal rhesus monkeys
given passive immunization either as prophylaxis or post-exposure prophylaxis. We
observed complete protection from infection in several experimental series. All mon-
keys challenged orally with SHIV strains encoding env genes of either X4 (HIV-IIIB) or
X4R5 (89.6P) tropism remained virus-free, even when the human nmAbs were given
one hour after oral challenge with high doses of virus. Most rhesus monkey infants
were also completely protected when we performed the oral virus challenge with a
novel R5 SHIV construct that encodes the env gene of an HIV clade C strain isolated
from a recently infected Zambian infant. Thus, human nmAb combinations have pro-
vided potent protection from SHIV infection in vivo, even across different HIV clades.

Conclusions : Using passive immunization with human nmAbs, we have achieved
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complete protection across different clades and thus identified these nmAbs as the
cause of immune protection in vivo. Given the broad reactivity of the nmAb combina-
tions used in our studies against HIV clades A, B,C, and D and even group O isolates in
vitro, the epitopes recognized by the human nmAbs are important determinants for de-
veloping future AIDS vaccines which may protect against HIV regardless of genotype.
We therefore suggest that active vaccines should be designed to induce antibody re-
sponses against the epitopes recognized by the human nmAbs used in our primate
studies. Furthermore, our previous data demonstrated that neutralizing antibody re-
sponses could provide potent protection against viral spread and CD4 T-cell loss when
CTL responses were temporarily ablated. Thus, AIDS vaccine strategies that induce
specific CTL as well as cross-reactive neutralizing antibody responses hold the most
promise for efficacy.

Neutralizing Monoclonal Antibodies Against HIV : The Road Toward an Effective
AIDS Vaccine?
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HIV Therapeutics, 2005 : New Drugs, New Approaches

Robert T. Schooley
(University of California, San Diego, USA)

The past decade has witnessed major progress in the management of HIV-1 in-
fected persons. This progress has been based on the parallel development of novel an-
tiretroviral agents and of principles of therapy based on the pathogenesis of HIV-1
pathobiology. With the exception of enfuvirtide, no agents have reached clinical use in
the past decade that have been directed at any step of viral replication except the viral
reverse transcriptase and protease enzymes. Over the next several years, it is highly
likely that agents targeting viral entry and integration into host cell DNA will show
clinical utility. The viral entry process should be viewed as one that involves sequential
steps—each of which presents unique opportunities for inhibition. Proof concept has
been provided by agents directed at the CD4 molecule, each of the two chemokine re-
ceptors that serve as co-receptors for the virus (CCR5 and CXCR4) and at the gp41
portion of the viral envelope. In vitro studies suggest that these steps offer a strong po-
tential for synergy among agents directed at different steps of the entry process. The
major potential liability to attacking the viral entry process relates to the plasticity of
the viral envelope and the opportunities for the development of drug resistance. Viral
integration has been validated as a target in vivo in primate studies. Phase I/Il human
studies are underway.

In addition to new agents under development, the field is evolving to take into ac-
count more individualized approaches to drug selection. These include more robust
approaches to resistance testing as well as the use of host genomics to guide therapy in
specific clinical settings.

HIV Therapeutics, 2005 : New Drugs, New Approaches
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