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Inadequate fliﬁ—flop of phosphatidylcholine is responsible for PFIC (progressive
familial intrahepatic cholestasis).
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In this study, we established an assay for phospholipid flippase activities of
plasma membrane localized P4-ATPases using human cell lines stably expressing ATP8B1, ATP8B2, ATP11A, and
ATP11C. ATP8B1 and ATP8B2 exhibited preferential flippase activities towards PC. Some ATP8B1 mutants
found in patients of progressive familial intrahepatic cholestasis type 1 (PFICl), a severe liver disease
caused by impaired bile flow, failed to translocate PC in spite of their delivery to the plasma membrane.
Moreover, incorporation of PC mediated by ATP8B1 can be reversed by simultaneous expression of ABCB4, a
PC floppase mutated in PFIC3 patients. Our findings elucidate the flippase activities and substrate
specificities of plasma membrane localized human P4-ATPases and suggest that phenotypes of some PFICL
patients result from impairment of the PC-flippase activity of ATP8BL.
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