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    Abstract

Human pregnane X receptor (hPXR) plays a key role in regulating metabolism and clearance of endogenous and exogenous substances. Identification of novel hPXR activators among commercial drugs may aid in avoiding drug-drug interactions during coadministration. We applied ligand-based computational approaches for virtual screening of a commonly prescribed drug database (SCUT). Bayesian classification models were generated with a training set comprising 177 compounds using Fingerprints and 117 structural descriptors. A cell-based luciferase reporter assay was used for evaluation of chemical-mediated hPXR activation in HepG2 cells. All compounds were tested at 10 μM concentration with rifampicin and dimethyl sulfoxide as positive and negative controls, respectively. The Bayesian models showed specificity and overall prediction accuracy up to 0.92 and 0.69 for test set compounds. Screening the SCUT database with this model retrieved 105 hits and 17 compounds from the top 25 hits were chosen for in vitro testing. The reporter assay confirmed that nine drugs, i.e., fluticasone, nimodipine, nisoldipine, beclomethasone, finasteride, flunisolide, megestrol, secobarbital, and aminoglutethimide, were previously unidentified hPXR activators. Thus, the present study demonstrates that novel hPXR activators can be efficiently identified among U.S. Food and Drug Administration-approved and commonly prescribed drugs, which should lead to detection and prevention of potential drug-drug interactions.


Footnotes
	Article, publication date, and citation information can be found at http://dmd.aspetjournals.org.

doi:10.1124/dmd.110.035808.
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 The online version of this article (available at http://dmd.aspetjournals.org) contains supplemental material.

	
ABBREVIATIONS:

	NR
	nuclear receptor
	PXR
	pregnane X receptor
	h
	human
	HIV
	human immunodeficiency virus
	LBD
	ligand binding domain
	PCA
	principal components analysis
	ECFP
	extended connectivity fingerprint
	ECFP_6
	ECFP of maximum diameter 6
	FCFP
	functional class fingerprint
	FCFP_6
	FCFP of maximum diameter 6
	XV ROC AUC
	leave-one-out cross-validation based “receiver operator curve” area under the curve
	RIF
	rifampin
	kb
	kilobase
	DMSO
	dimethyl sulfoxide
	MTT
	3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyltetrazolium
	Luc
	luciferase
	SR12813
	tetraethyl 2-(3,5-di-tert-butyl-4-hydroxyphenyl) ethenyl-1,1-bisphosphonate.
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