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vIRAL PATHOGENESIS
Norman L. Letvin, MD, Chief — The Division of Viral Pathogenesis, directed by Dr. Norman Letvin, is a
research division that focuses on elucidating the pathogenesis of AIDS and related opportunistic infections and exploring novel vaccination strategies to protect against HIV-1 infections.

Highlights
Dr. Raphael Dolin’s lab continues to conduct
phase I/II clinical studies of candidate HIV-1 vaccines and of vectors related to those vaccines.
Much of the work has involved the use of novel
adenovirus vectors. Lab members have completed phase I dose escalation studies of Ad26
EnvA and rAdHVR48 EnvA candidate vaccines and a heterologous prime boost
study using Ad26 and Ad35 vectors. They
have also completed studies of the use of
an orthopox vector, Modified Vaccinia Ankara (MVA), in normal subjects and in immunosuppressed patients. The effects of a
fusion protein adjuvant, IL-2/Ig, on a DNA
HIV vaccine have also been studied in a
clinical trial. This trial showed the novel
finding that timing of administration of
the adjuvant was critical to its potentiatAmanda Dabrowski
ing effect.
The Reimann lab engineers antibodies for use
as research tools in nonhuman primate models
of disease and as interventional agents to treat
diseases in humans. Recently lab members have
developed and characterized antibodies that
block lymphocyte costimulation and are developing these antibodies for preventing rejection
of transplanted tissues and for treating autoimmune diseases. One novel antibody has shown
promising results in preventing rejection of pancreatic islets in a nonhuman primate model of
diabetes and is being evaluated for use in heart
and kidney transplantation.

The Koralnik and Tan labs are studying
JC virus (JCV), the etiologic agent of Progressive Multifocal Leukoencephalopathy (PML), a
demyelinating disease of the brain occurring
in immunosuppressed individuals. These investigators have shown that the cellular immune
response, mediated by JCV-specific CD8+ T cells,
plays a crucial role in survival from PML. Dr. Igor
Koralnik and his colleagues have demonstrated
for the first time that JCV may cause demyelinating lesions not only in the white matter but
also in the cortical grey matter and infect cortical
pyramidal neurons. Dr. Chen Tan and colleagues
have recently shown that the bone marrow is a
site of JC virus latency.
The Yang, Seaman and Schmitz labs study antibody responses to HIV-1. While broad neutralizing antibody responses are rare in people
infected by HIV-1, Dr. Xinzhen Yang has shown
that these antibodies target glycan or glycandependent epitopes, specifically high-mannose
N-linked glycans of HIV-1 glycoproteins. This
discovery provides an important lead for future
directions of developing anti-HIV-1 vaccines.
The lab of Dr. Joern Schmitz studies memory B
cells and plasma cells, the cells that produce antibodies. His group is specifically exploring how
these cells mature in different anatomical compartments of vaccinated nonhuman primates
to shed light on how these immune responses
are being generated following HIV vaccination.
Dr. Michael Seaman’s lab researches the role
of antibody-mediated immunity in protection
against HIV-1. As a Gates Foundation and NIH
supported Pre-Clinical Neutralizing Antibody
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Core Laboratory, these investigators continue
to assess the potency and breadth of neutralizing antibodies elicited by candidate HIV-1 vac-

cines currently in development, as well as novel
monoclonal antibodies isolated from HIV-1 infected individuals.
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The Yeh, Santra and Letvin labs make use of nonhuman primate models
to explore novel strategies for HIV-1 vaccination. Yeh and colleagues
recently developed a novel penile challenge system in monkeys that
recapitulates key virologic and immunologic features of mucosal HIV-1
infection. Dr. Santra and colleagues are exploring a series of novel
immunogens that have been designed in silico to circumvent the
problem for vaccination posed by the genetic diversity of the circulating
HIV isolates. Dr. Letvin and his colleagues have shown that protection
against infection by AIDS viruses in monkeys can be achieved through
vaccination and that this protection is mediated by antibody responses
and potentiated by the expression of selected genes.

Honors and Awards

Faculty

Mohammed Asmal, MD, PhD – Received an Early
Career Investigator Award from the HIV Vaccine Trials
Network and Center for HIV/AIDS Vaccine Immunology .
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Wendy Yeh, MD – Received an Early Career Investigator
Award from the HIV Vaccine Trials Network and Center for
HIV/AIDS Vaccine Immunology, and a Pfizer Young Investigator Award in Vaccine Development from the Infectious
Disease Society of America .
Norman Letvin, MD – His lab received a Gates Foundation award for work on novel strategies for HIV vaccination, and a seven-year contract from the NIAID to serve as
the nonhuman primate core cellular immunology lab for
AIDS vaccine research and development .
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