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    Abstract

The human breast cancer resistance protein (BCRP/ABCG2) mediates efflux of drugs and xenobiotics out of cells. In this study, we investigated the role of five basic residues within or near transmembrane (TM) 2 of BCRP in transport activity. Lys452, Lys453, His457, Arg465, and Lys473 were replaced with Ala or Asp. K452A, K453D, H457A, R465A, and K473A were stably expressed in human embryonic kidney (HEK) cells, and their plasma membrane expression and transport activities were examined. All of the mutants were expressed predominantly on the plasma membrane of HEK cells. After normalization to BCRP levels, the activities of K452A and H457A in effluxing mitoxantrone, boron-dipyrromethene-prazosin, and Hoechst33342 were increased approximately 2- to 6-fold compared with those of wild-type BCRP, whereas the activities of K453D and R465A were decreased by 40 to 60%. Likewise, K452A and H457A conferred increased resistance to mitoxantrone and 7-ethyl-10-hydroxy-camptothecin (SN-38), and K453D and R465A exhibited lower resistance. The transport activities and drug-resistance profiles of K473A were not changed. These mutations also differentially affected BCRP ATPase activities with a 2- to 4-fold increase in Vmax/Km for K452A and H457A and a 40 to 70% decrease for K453D and R465A. These mutations may induce conformational changes as manifested by the altered binding of the 5D3 antibody to BCRP in the presence of prazosin and altered trypsin digestion. Molecular modeling and docking calculations indicated that His457 and Arg465 might be directly involved in substrate binding. In conclusion, we have identified several basic residues within or near TM2 that may be important for interaction of substrates with BCRP.
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ABBREVIATIONS:

	BCRP
	breast cancer resistance protein
	MRP
	multidrug resistance protein
	P-gp
	P-glycoprotein
	HEK
	human embryonic kidney
	FTC
	fumitremorgin C
	MEM
	Eagle's minimum essential medium
	PBS
	phosphate-buffered saline
	FBS
	fetal bovine serum
	TM
	transmembrane
	MSD
	membrane-spanning domain
	MX
	mitoxantrone
	Dox
	doxorubucin
	Rho123
	rhodamine 123 (2′-(4-ethoxyphenyl)-5-(4-methyl-1-piperazinyl)-5′-bi-1H-benzimidazole)
	mAb
	monoclonal antibody
	DAPI
	4′,6-diamidino-2-phenylindole
	SN-38
	7-ethyl-10-hydroxy-camptothecin
	ABC
	ATP-binding cassette
	BODIPY
	boron-dipyrromethene.
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