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Vaccine Development

HIV Takes A Punch

Clearer picture of how antibodies bind to HIV surface protein could
lead to vaccine

Sarah Everts
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HIJACKING Retroviruses travel from infected cells (yellow) to healthy ones (green) along filopodia
bridges.
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EXPANSION This cartoon shows how retroviruses like HIV might spread from one infected cell to others
in the human body over filopodia bridges.
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A chink discovered in HIV's seemingly impenetrable armor may provide the structural insights
needed to develop a vaccine.

Researchers at the National Institutes of Health, Scripps Research Institute, and Harvard Medical
School combined forces to solve the X-ray structure of a powerful blocking antibody as it binds to a
vulnerable spot on HIV's envelope protein (Nature 2007, 445, 732).

Figuring out how these potent antibodies block virus infection gives researchers a blueprint for
designing a vaccine that could spur the human immune system to do the same.

The work is a "huge advance," comments Warner C. Greene, director of the Gladstone Institute of
Virology & Immunology at the University of California, San Francisco. "This type of data could
greatly inform future efforts" to design vaccines, which he describes as a "long-stymied" venture.

"After years of disheartening results, people started thinking that a vaccine was not possible," says
coauthor Peter D. Kwong of the National Institute of Allergy & Infectious Diseases. "This result says,
'No, it's not impossible." "

Although HIV's external coat evolves rapidly, thereby allowing the virus to side step many
neutralizing antibodies made by the human immune system, it does have one weakness: Because
HIV must bind to a human protein receptor known as CD4 to enter our cells, the virus's
human-recognition moiety must stay constant.

Kwong and his colleagues discovered this moiety in 1998 when they solved the structure of the HIV
protein in contact with CD4. At the time, the solution seemed to be just around the corner because
they understood the binding interface. The problem is that HIV carefully protects its own Achilles'
heel.

The binding interface is protected on the cell side by a carbohydrate shield, Kwong says. "On the
other side, HIV proteins change shape a lot. It's called being 'protected by conformational masking.'

"The more structural work we did, the more defenses we found," he adds.
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View Enlarged Image
TIGHT FIT Image of how a potent antibody (green) binds to an HIV envelope protein (red) may provide
inspiration for vaccine development.
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Antibodies from HIV patients turned out to be the solution. Some HIV-infected individuals who don't
show disease progression produce potent antibodies that target HIV's weak spot, although far too
late to avoid the initial infection. But these antibodies suggest that the virus can be neutralized. Next,
researchers needed to know how. The 10 hydrogen bonds between the antibody and the HIV
protein seen in Kwong's structure provide a molecular motif that those designing a vaccine will need
to emulate.

The next step is for researchers to create mimics of this binding site and then present the mimics
more efficiently to the immune system so that it can churn out antibodies that target HIV's Achilles'
heel, says immunologist Joseph G. Sodroski of Harvard Medical School. "It's quite nice to see the
veil pulled back and to see exactly how this antibody has managed to evade HIV's defenses."

A second blow to HIV was delivered last week by researchers reporting a new way that
retroviruses, in general, travel from infected cells to healthy ones (Nat. Cell Biol., DOI:
10.1038/ncb1544). After infecting a cell, retroviruses, including HIV, spur the production of a sticky
membrane protein that attracts, then binds to, thin extensions called "filopodia" from nearby healthy
cells, says Walther Mothes, a virologist at Yale University. HIV particles then use these filopodia
bridges to transport themselves to uninfected cells. The molecular mechanisms by which the bridge
forms could enlighten strategies to prevent HIV's further distribution in the body.
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