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HIV/AIDS vaccines: Defining what works

July 18 2013

Designing an effective HIV/AIDS vaccine is something of a paradox: a
good vaccine would be safe and look enough like HIV to kick-start the
immune system into neutralizing the virus — but the problem is that this
is exactly what the human immune system has trouble doing even when
it's exposed to the real thing.

Now a team of researchers led by scientists at The Scripps Research
Institute in La Jolla, Calif. has developed a strategy for inducing a key
part of an effective immune response to HIV. By tracing the evolution of
HIV-recognizing molecules called antibodies taken from the blood of
rare individuals whose immune systems are naturally able to target and
neutralize the virus, they may have found a way to replicate this for
everybody.

At a talk next week at the American Crystallographic Association
meeting in Hawaii, the team will present multiple crystal structures,
which like detailed architectural blueprints show how the virus interacts
with components of the immune system. Examining these structures has
allowed them to reverse engineer molecules that specifically activate the
precursors of effective, neutralizing antibodies against the virus —
molecules that may be components of a future vaccine against HIV.

"What we tried to do was to learn how those [effective] antibodies
developed over the course of natural infection and attempt to guide the
immune response in the direction of what we know works in certain HIV-
infected individuals," said structural biologist Jean-Philippe Julien, who
is presenting the work in Hawaii.
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He conducted the research under the direction of Professors Ian Wilson
and William Schief of The Scripps Research Institute. The work was
funded by the International AIDS Vaccine Initiative Neutralizing
Antibody Center, the Scripps Center for HIV/AIDS Vaccine
Immunology and Immunogen Discovery, and the National Institute of
Allergy and Infectious Diseases (one of the National Institutes of
Health). Additional support was provided through a Canadian Institutes
of Health Research fellowship.

Julien cautioned that the work might not, by itself, be the final answer
that shows how to make an effective HIV/AIDS vaccine — but it is a step
in the right direction. Most likely, Julien said, any future HIV/AIDS
vaccine would combine multiple biological components in order to give
the broadest possible protection against the virus.

He added that their candidate molecule was able to achieve the desired
immune reactions in the test tube, and they are currently testing it in
animals to see if it is able to kick start the desired immune response. If
those experiments go well, he said, further studies will examine whether
it can protect animals against infection, and human trials for safety and
vaccine efficacy would be next — though it may be years before those
results are known.

While designing a vaccine against any pathogen is a long, hard process,
HIV has been particularly difficult, and despite decades of efforts and

hundreds of millions of dollars spent in the process, we still do not yet

have an effective vaccine that can prevent infection.

More information: www.amercrystalassn.org/app/session/100109
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