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N-terminal domain of the cholesterol transporter Niemann-Pick
C1-like1(NPC1L1) is essential for a-tocopherol transport
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ABSTRACT: Both cholesterol and a-tocopherol are essential lipophilic nutrients for humans
and animals. Although cholesterol in excess causes severe problems such as coronary
heart disease, it is a necessary component of cell membranes and is the precursor for the
biosynthesis of steroid hormones and bile acids. Niemann-Pick C1-like 1 (NPCIL1) is a
cholesterol transporter that is highly expressed in the small intestine and liver in humans
and plays an important role in cholesterol homeostasis. Cholesterol promotes NPC1L1
endocytosis, which is an early step in cholesterol uptake. Furthermore, a.-tocopherol is
the most active form of vitamin E, and sufficient amounts of vitamin E are critical for
health. It has been reported that NPC1L1 mediates a-tocopherol absorption; however, the
mechanisms underlying this process are unknown. In this study, we found that treatment of
cells that stably express NPC1L1-GFP with a-tocopherol promotes NPC1L1 endocytosis,
and the NPCI1LI1 inhibitor, ezetimibe, efficiently prevents the a-tocopherol-induced
endocytosis of NPC1L1. Cholesterol binding to the N-terminal domain (NTD) of NPC1L1
(NPCIL1-NTD) is essential for NPC1L1-mediated cholesterol absorption. We found that
a-tocopherol competitively binds NPC1L1-NTD with cholesterol. Furthermore, when
cells stably expressed NPC1L1ANTD-GFP, a-tocopherol could not induce the endocytosis
of NPCIL1ANTD. Taken together, these results demonstrate that NPC1L1 recognizes
a-tocopherol via its NTD and mediates o-tocopherol uptake through the same mechanism as

cholesterol absorption.

4% NPCIL1 I3k MIBOWTUNMNGEFHIZZ SR LTWEaVAFu— VTR
R—R—ThHd, AaVATa— VIRINOYMEFE Iz WTa Vv A7 — ik NPCIL1I D
IV RHA PV RERHT E, a-FIT7cu— VIV X IVE L LTHLNDILAEY
THDMH. a-ba7=0—dH NPCILLIZE o THINENE LW EDRH 2, LaL.



NPCIL1iZ& 2 a-ra7=zu—VOWNA =X LTEE<{HL2IZT>TVWT
W, Al FxlZa-Fra 7 20—tk oTNPCILI Oy R A F—Y ADBMEES
ZZEEHLIZL, ZOEMIENPCILIEER L LTHbN o ¥F I 72k > TR
FEXNLZZLEEPELMIZ LT, $720 NPCILI NEE R AL Vi LCa-ba 7 za—
NMEI VAT =V EBERITRE L. NKG R A4 Y ZRE L7z NPCILL ida-ba 7
O = VIZXBZZY RH A P =Y RADEENRILTWZ LWL 2L o7, BlED
2i25, NPCILLIEN K RAAS Y2 HWCTa-ba7=0—veRHBLTEY, av
270 = VEFABDA D= A bIlEoTCa-ba7za—VvORUIEELTWS ZLE»
AENT,



