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Quantitative Structure-activity Relationship (QSAR) approaches have been
applied to investigate the structural requirements of HIV-1 reverse transcriptase (RT)
inhibitory activity of efavirenz derivatives active against wild type (WT) and mutant type
(K103N) by mean of hologram quantitative structure-activity relationships (HQSAR),
comparative molecular field analysis (CoMFA) and comparative similarity index analysis
(CoMSIA). All derived models produce satisfactory predictivity and the quality of QSAR
models constructed using all techniques are comparable. CoMFA model reveals the
importance of steric and electrostatic interactions through contour maps. The resulting
CoMSIA models enhance the understanding of steric, electrostatic, hydrophobic,
electron donor and acceptor requirements for ligands binding to HIV-1 RT. The
graphical results of HQSAR analysis display the key features contributing to inhibitory
activities of compounds. The information obtained from HQSAR, CoMFA and CoMSIA
models apparently reveals differentiating structural requirements between WT and
K103N HIV-1 RT inhibition of these inhibitors. The suggestions obtained from the
models not only highlight different characteristics for different types of wild type and
mutant type HIV-1 RT, but also show good accordance with inhibitor-receptor complex
derived by experimental data. Consequently, the results provide a beneficial guideline to
design and predict novel compounds with enhanced WT and mutant HIV-1 RT inhibitory

activities.
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