Effect of simulation protocol and force field on the flap dynamics of HIV-1 protease 
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HIV-1 protease (HIV-pr), an essential enzyme for HIV life cycle, cleaves the Gag and Gag–Pol polyproteins to yield mature infectious virions. It has been shown critical for expeditious infections of AIDS and has become a major target by antiretroviral therapy these days. Structurally, HIV-pr is a homodimeric aspartyl protease of which active site is capped by two identical flexible, glycine rich ß-hairpins, or flaps. The flexibility of the flap tips (flap dynamics) opens and closes the flaps that determine the cavity size, which changes with several mutations leading to various drug resistant mutant forms of the protease by lowering the affinity for drugs. Hence, understanding flap dynamics is an essential step in designing new drugs against HIV with lesser drug resistance [1]. NMR and computational studies suggested that the flap dynamics is likely coupled in regulating the binding affinity of drugs to the active site and simultaneously involved in the enzymatic mechanism. Also it is shown that flap tip motion does actually occur in vitro on micro/millisecond time scale [2], but the time scale of Molecular Dynamics (MD) simulations, which has been used extensively for studying flap dynamics of HIV-pr, is currently in nanosecond range. Also, previous work showed that different protocols of setting up solvents around HIV-pr influences flap dynamics observed in the simulation. Hence the flap dynamics as seen in MD simulation might be sensitive to two points (a) simulation protocols and (b) time scale of simulation. To examine point (a), we have investigated flap dynamics of HIV-pr by MD simulation with different protocols and different force fields. Our preliminary data indicate that several parameters like flap to active site distance, curling of flap angles, which can indicate the extent of flap dynamics, differ in simulations done with different protocols and force fields. A detail understanding of these differences is in progress, which should shed light on the interpretation of flap dynamics as seen in MD simulation and help in designing new drugs. [1] Pradipta Bandyopadhyay and B. R. Meher, Chemical Biology and Drug Design.67, 155, 2006. [2] Ishima et. al. Struct Fold Des 7, 1047, 1999.

