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A. Personal Statement

In order to replicate, HIV-1 must insert its own viral DNA into the genome of the host cell, which is an essential step in the
virus life cycle. Integrase (IN), a virally coded protein, is the key enzyme that catalyzes this DNA cutting and joining process
(DNA integration). Inhibitors that target IN are now frontline drugs in the treatment of HIV. These drugs target HIV
IN/DNA nucleoprotein complexes (intasomes). High-resolution structures of intasomes are therefore required to understand
the detailed mechanism of integration, how integrase inhibitors work, and mutations that confer drug resistance.

Our lab is one of the pioneer groups in the study of molecular biology of HIV DNA integration. My previous work have
been essential for our recent success in obtaining high-resolution structures of HIV intasomes. | have contributed to key
steps, from the development of a high-fidelity in vitro integration assay system, to the discovery of the critical nucleoprotein
complexes (intasomes) on the integration pathway, and have developed the hyperactive IN mutant that made high-resolution
structural studies of intasomes possible.

In 2020, built upon our breakthrough of structural studies of HIV intasomes, in collaboration with Dmitry Lyumkis's group
at Salk, we have solved structures of HIV intasomes bound to the latest generation of IN inhibitors at ~2.8 A by cryo-
electron microscopy (Cryo-EM). | plan to build on these accomplishments and continue to expand our mechanistic and
structural studies of HIV DNA integration.
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1, Development of an in vitro reaction system for full-fidelity HIV DNA integration and discovery of the
critical intermediates on the integration pathway
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