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    Abstract

        In addition to being an important receptor in leukocyte activation and mobilization, CCR5 is the essential coreceptor for human immunodeficiency virus (HIV). A large number of small-molecule CCR5 antagonists have been reported that show potent activities in blocking chemokine function and HIV entry. To facilitate the design and development of next generation CCR5 antagonists, docking models for major classes of CCR5 antagonists were created by using site-directed mutagenesis and CCR5 homology modeling. Five clinical candidates: maraviroc, vicriviroc, aplaviroc, TAK-779, and TAK-220 were used to establish the nature of the binding pocket in CCR5. Although the five antagonists are very different in structure, shape, and electrostatic potential, they were able to fit in the same binding pocket formed by the transmembrane (TM) domains of CCR5. It is noteworthy that each antagonist displayed a unique interaction profile with amino acids lining the pocket. Except for TAK-779, all antagonists showed strong interaction with Glu283 in TM 7 via their central basic nitrogen. The fully mapped binding pocket of CCR5 is being used for structure-based design and lead optimization of novel anti-HIV CCR5 inhibitors with improved potency and better resistance profile.

      
Footnotes
	
        ABBREVIATIONS: HIV, human immunodeficiency virus; VVC, vicriviroc, (4,6-dimethyl-pyrimidin-5-yl)-(4-{(S)-4-[(R)-2 methoxy-1-(4-trifluoromethylphenyl)-ethyl]-3-methyl-piperazin-1-yl}-4-methyl-piperidin-1-yl)-methanone; APL, aplaviroc, 4-[4-(1-butyl-3-cyclohexylmethyl-2,5-dioxo-1,4,9 triazaspiro[5.5]undec-9-ylmethyl)-phenoxy]-benzoic acid; MVC, maraviroc, 4,4-difluoro-cyclohexanecarboxylic acid {(S)-3 [(1S,3S,5R)-3-(3-isopropyl-5-methyl-[1,2,4]triazol-4-yl)-8-aza-bicyclo[3.2.1]oct-8-yl]-1-phenyl-propyl}-amide; TAK-779, dimethyl-(tetrahydro-pyran-4-yl)-{4-[(3-p-tolyl-8,9-dihydro 7H-benzocycloheptene-6-carbonyl)-amino]-benzyl}-ammonium; TAK-220, 1-Acetyl-piperidine-4-carboxylic acid {3-[4-(4-carbamoyl-benzyl)-piperidin-1-yl]-propyl}-(3-chloro-4-methyl-phenyl)-amide; SCH-C, SCH-351125, (4-{(4-bromo-phenyl)-[(Z)-ethoxyimino]-methyl}-4′-methyl-[1,4′]bipiperidinyl-1′-yl)-(2,4-dimethyl-1-oxy-pyridin-3-yl)-methanone; TM, transmembrane; ECL, extracellular loop; FACS, fluorescence-activated cell sorting; RANTES, regulated upon activation, normal T cell expressed and secreted; MIP-1α, macrophage inflammatory protein-1α; CHO, Chinese hamster ovary; GPCR, G protein-coupled receptor.
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