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    Abstract

        As a promiscuous xenobiotic sensor, the constitutive androstane receptor (CAR; NR1I3) regulates the expression of multiple drug-metabolizing enzymes and transporters in liver. The constitutively activated nature of CAR in the cell-based transfection assays has hindered its use as a predictor of metabolism-based drug-drug interactions. Here, we have identified 1-(2-chlorophenylmethylpropyl)-3-isoquinoline-carboxamide (PK11195), a typical peripheral benzodiazepine receptor (PBR) ligand, as a selective and potent inhibitor of human (h) CAR. In cell-based transfection assays, PK11195 inhibited the constitutive activity of hCAR more than 80% at the concentration of 10 μM, and the PK11195-inhibited activity was efficiently reactivated by the direct CAR activator, 6-(4-chlorophenyl)imidazo[2,1-b][1,3]thiazole-5-carbaldehyde-O-(3,4-dichlorobenzyl) oxime, but not by the indirect hCAR activator, phenobarbital. Mammalian two-hybrid and GST pull-down assays showed that PK11195 repressed the interactions of hCAR with the coactivators steroid receptor coactivator-1 and glucocorticoid receptor-interacting protein 1 to inhibit hCAR activity. The inhibition by PK11195 specifically occurred to the hCAR: PK1195 strongly activated human pregnane X receptor (PXR), whereas it did not alter the activity of the mouse CAR and mouse PXR. In addition, PBR played no role in the PK11195 inhibition of hCAR because the inhibition fully occurred in the HeLa cells in which the PBR was knocked down by small interfering RNA. In the Car-/- mouse liver, PK11195 translocated enhanced yellow fluorescent protein-hCAR into the nucleus. These results are consistent with the conclusion that PK11195 is a novel hCAR-specific antagonist that represses the CAR-coactivator interactions to inhibit the receptor activity inside the nucleus. Thus, PK11195 can be used as a chemical tool for studying the molecular basis of CAR function.

      
Footnotes
	
        This research was supported by National Institutes of Health grant DK061652 (to H.W.) and by the Intramural Research Program of the National Institutes of Health, National Institute of Environmental Health Sciences.

      
	
        ABBREVIATIONS: CAR, constitutive androstane receptor; PXR, pregnane X receptor; PBR, peripheral benzodiazepine receptor; PK11195, 1-(2-chlorophenyl-N-methylpropyl)-3-isoquinoline-carboxamide; NR, nuclear receptor; PB, phenobarbital; CITCO, 6-(4-chlorophenyl)imidazo-[2,1-b][1,3]thiazole-5-carbaldehyde-O-(3,4-dichlorobenzyl) oxime; RIF, rifampicin; CMZ, carbamezapine; CLZ, clotrimazole; SFN, sulforaphane; SRC-1, steroid receptor coactivator-1; GRIP-1, glucocorticoid receptor-interacting protein 1; NcoR, nuclear receptor corepressor; SMRT, silencing mediator of retinoid and thyroid hormone receptor; EYFP, enhanced yellow fluorescent protein; siRNA, small interfering RNA; PBREM, phenobarbital-responsive enhancer module; PXRE, pregnane X receptor response element; XREM, xenobiotic-responsive enhancer module; kb, kilobase(s); DMSO, dimethyl sulfoxide; PCR, polymerase chain reaction; MOPS, 4-morpholinepropanesulfonic acid; CT, vehicle control; TCPOBOP, 1,4-bis[2-(3,5-dichloropyridyloxy)]benzene; FGIN-1-27, N,N-dihexyl-2-(4-fluorophenyl)-indole-3-acetamide; Ro5-4864, 7-chloro-5-(4-chlorophenyl)-1,3-dihydro-1-methyl-2H-1,4-benzodiazepine-2-one.
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