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Abstract:  The first half of this talk will describe a strategy for vaccine design in the context of a highly
variable pathogen. HIV evolves rapidly, and mutations that have repeatedly arisen in the circulating population
are likely to reflect common patterns of immune evasion during natural infections, selected to escape the
assault by the human immune response while retaining fitness.  An effective vaccine response should be able
to block HIV infection by most of the circulating forms of the virus.  The goal of our new design is to maximize
the cross-reactive potential of antibody vaccine responses at the population level. We build on principles we
previously worked out for a T cell vaccine design, but we have adapted the methods to antibody vaccines by
optimizing population diversity coverage relative to a 3-dimensional folded protein. To enable this, we based
our vaccine design on a newly resolved structural model of the HIV Envelope trimer, provided by Dr. Joe
Sodroski at Harvard. We have developed a vaccine design that may have the potential to address HIV
diversity at a global level.

The second part of the talk will describe the evolution of a drug resistant form of M. tuberculosis. In the wake
of encouraging reductions in TB deaths and incidence resulting from the WHO-coordinated global effort to
treat TB, comes a disturbing increase in the incidence drug resistant TB.  Rifampicin (Rif) is one of the most
effective frontline TB therapies, and TB that acquires Rif resistance is generally less fit, and so thought to be
less transmissible. Working with teams in S. Korea and at the NIH, lead by Dr. Clif Barry, we have helped to
uncover patterns of compensatory mutations that can restore fitness to Rifampicin resistance strains. We
found that Rif resistant forms accompanied by compensatory mutations are actively being transmitted. Using
structural modeling we have identified a potential mechanism for this compensatory action.
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