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Abstract

Code : RSA/01/2544
Project title :  Investigating HIV-1 Reverse Transcriptase Inhibition Mechanism, Based
on Computational Chemistry and Structure-Based Inhibitor Design
Principal investigator : Assistant Professor Dr. Supa Hannongbua
E-mail Address : fscisph@ku.ac.th
Period of the project: 3 years (December 2000 — November 2003)

Non-nucleoside reverse transcriptase inhibitors (NNRTIs) are very specific to
HIV-1 reverse transcriptase. However, the emergence of drug resistance has been
occurred and reduced the efficiency of these inhibitors, caused by the mutation of HIV-
1. As the association of NNRTIs in the binding pocket is essential for the inhibition
process, the interaction of NNRTIs with the binding pocket of the enzyme were
investigated. We obtained structural information of the HIV-1 RT in the class of TIBO
derivatives that the inhibitor should contain the flexibility part in the molecule in order to
easily allow the conformational change upon binding for fitting in to the binding cavity.
The discrimination of different biological activity based on different conformation of 8-Cl
and 9-Cl| T/BO bound to the HIV-1 RT complexes are needed. The ONIOM method was
applied to the interaction of nevirapine with the HIV-1 reverse transcriptase binding site
and revealed interaction of nevirapine with other amino acid resides in the binding
pocket. HQSAR method was applied to three different NNRTIs sets, 70 TIBO, 101 HEPT
and 125 dipyridodiazepinone derivatives. The obtained results could be shown that
HQSAR results yield superior predictive models than other 2D-QSAR approaches. The
Y181C of HIV-1 RT was modeled by Molecular Dynamics Simulations in order to observe
the flexibility of the enzyme structure. Then, the proposed new potent nevirapine
analogs were docked into the HIV-1 RT binding site. Comparison between the wild-type
and mutant inhibitory affinities was also considered. ;rhe obtained results can bring to
the structural information of the NNRTI inhibition and the design of new inhibitors prior to
; syﬁthesize.
Keywords : HIV-1 Reverse Transcriptase Inhibitor, quantum chemical calculations,
molecular design, Molecular dynamics simulations, quantitative structure-acitivity

relationships, ONIOM, Molecular Docking



