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Discovery of new HIV-1 protease inhibitors by integrating molecular

similarity , pharmacophore and docking methods

WANG Ying, TANG Guorong, LIU Shunan”
( Department of Pharmacy, The 476th Hospital of PLA, Fuzhou 350002, China)

Abstract: An efficient and accurate method was established for HIV-1 protease inhibitor screening by integrating
molecular similarity, pharmacophore and docking methods. First, the similarity of known HIV-1 protease inhibitors
was analyzed, and representative inhibitors were chosen as templates to build pharmacophore model for database
screening. Five hundred compounds were picked out from 10 000 compounds by pharmacophore screening, which
were further submitted to docking experiment. Four new candidate compounds were obtained, and their binding free
energies and antimutagenic abilities were further evaluated. The candidate compound ST025723 showed good
interactions with HIV-1 protease and antimutagenic ability, and deserved to be further studied. Therefore, the
combination of molecular similarity, pharmacophore, and docking could be an efficient strategy to discover novel
active candidates.
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Fig.1 The crystal structure of Darunavir bound to HIV-1 protease and their interactions
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Fig.2 The similarity analysis of known HIV-1 protease inhibitors using DataWarrior and the pharmacophore

derived from seven representative HIV-1 protease inhibitors using LigandScout
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Fig.3 The screening performance of the optimized
pharmacophore model (AUC=0.80)
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Fig.4 The interactions between candidate inhibitors and HIV-1 protease
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