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Many transporters in the protein family, ATP Binding Cassette (ABC) proteins, have
been found to play important physiological roles through transporting lipids, and defects in
their functions are related to various diseases. In this project, we tried to reveal their
physiological substrates and functions by integrating biochemical/cell biological studies,
single molecule tracking and crystal structure analyses.

SEATIRTERA
(BHEHHAL - 1)
[ERESE GiEERESE & @t
200 8 22,900, 000 6, 870, 000 29, 770, 000
200 9% 25, 800, 000 1, 740, 000 33, 540, 000
201 04 25, 400, 000 71,620, 000 33, 020, 000
201 14 25, 400, 000 71,620, 000 33, 020, 000
201 24 24, 400, 000 1, 320, 000 31,720, 000
&t 123, 900, 000 37,170, 000 161, 070, 000

Fgesyey . Ee
BfZEo5R - M8 BEAT - ISAAEYLF
X —U— R @EAT, LY T E

1. WFZEBIE Y IOy =

ABCEHEIZ., 7 2/ BEYIN I RIFESH
7= ATP fEOHEIR S 12~17 OEE @ o~V »
TJABEHE DN T VAR—H—T7 7 I —T
%Y . ATP Binding Cassette Mg L T4 4T
bz, KiGE»HE FE T, MEK EOIFIE
TRTOAEY TEELKEEZRIZ LTS,
b MR 2T 48 FEFEHO ABC & AEES
FNFET D, ZHETIS, %< D ABCEH

BEINNEMERRE ORI S L, 2 b
DERENIETIERIFREBRICHEBRL T
WD ERSMhoTET=, LL, IRENY
BHaLE LT oM RO EEOLE % FE
T5 2 LIRS TiEe . WEEERSEER
ABPEE HEBEES A I TRy
ABC BHENEEZ S HFET D, FRZ, LR
T —/L7p PIRE I S ABC EAE D
FEL, BhAREEAL., BEIRIG. RERETE. S



g, BAMEOKALR L BIEARPPDD
% < OHRIFIZBEFRT D, ABC HEHE ORI
L EAS . ABRREIZHLNICT S 2
LiE. TNHOHEFOTFIREREE L L
THHETHD,

2. WFFEDOHW

NE R TEHPEICE D D & & ORERE B AR
MEBBRT L EnFEINTVDITH D
N bT, EESCHRENMEI Ty
ABCEHENWETL L AFHET D, ABFSEIL,
ZH B O ABC E HE Ok E ORE, ik
KSR DfRIA . ISR DA 2179, & BT,
AP ENCRE L COHT-emAlzis 5, =
NHOMAIZE - T, Bk L, FEIRP. &
MEEE 22 P OBWIR O T HHCRBEICERRNT S
ZEEDET,

3. BRIk
(1) AEfbZR, MRAESDZERBITIZL 5 ABC
BEHEOIERME - HIHBREOMREHA

t bk~ ADARICERE ABC & HE
R RN B S B A VLT, ER A
H=AXALET T2 L EHi, A =X
LERALMNIT D, FNEND ABCEHED
RO b7V, BREAE 2 AV
TR E R 2 VT, IR & O AEAE
a5, S5, EA - IS EAO
AT V== T ET9,

(2) AR FBEHBEETH N1 5FA A—
U7 L A IERSEORER

FHAEME o> ABC B AE &, &R BRI
BEEHNT—F LV TUTAE A LT
Al L L. ABC BRHEEDIEH A 1 = X L% fif
BH9 5,

(3) FERAEIEMRATIC & B ABC B BB DA
DR :

EAZH A 9 O 5 da b2 L7z ABC &
BEZ R4, 20 ABC EBE O KERE
LRk E Rl U, S E O o
PG ER A5, S EmT I X - T ABC &
& OVE S 2 fiREH 5~ 5,

4. WrIERLE
(1) AEfLZR, MIREDZEMITICE 5 ABC
EHEDIERSE - HIHBREOMREHA
#EEa L 27 v—/L (HDL) B % 2
% ABCA1 OREREREIIC S 3 5% < OFTF
FEEHSMT LT, ABCA1D 25D KX
ISR R A A VR 2AK0D S-SHEATHEEEN
TWAHZ EZHLMMZ LT (J Biol Chem,
2009), T DOMESN KA AL v EDZ 2 P—)L
25 5 W590S Y ABCA 1 OHREIC 52 % %
B2 01 & 5 L 7= Lipid Res, 2009),
ABCA1 O KX 22 ifask KA A > 53 ATP K
IR E b o THEERILET 52 & & W
5 70T L7=(J Lipid Res, 2012), & 612, ATP

MAKGREZ & b o T fEEE Iz L - T, 1
HORRET 7274 —Th D apoA-l I[ZxT
DIEATRAL AL KA A AR S D
Z & ABCA1 & apoA-1 DA D 1 B
HEMAIERCTHLZ LW LML

(Biochim Biophys Acta, 2012), 7=, ##f%
MR CTIERICAEEI NI I L AT R —/LD
WY 248 FeFralb A7a— /LR
ABCA 112 &k » THEH & A, fpReMIfR 23 7 AR
F—=Y ZANHREINTND ZEEZHL N
\Z L7 (J Neuro Chem, 2013),

ABCA1 (CHEEERE ST 2 BER OB
Zh L 7= (Biochim Biophys Acta, 2013a), BH.
EROEREEO K, BIUOWERED
AR 7R FE I k- T IR IR ET ABC
EAE L AT ABC & A @ o A
H=ALTHRELTWALZ EEZHALMNITL
7= (Biochim Biophys Acta, 2013b),

ABCA1 DOHEGHIH 21T 5 EWNEE G R 1
LXRB72S ABCAl1 & EHEMAMEMT L2 L%
HH L7 (J. Biol. Chem. 2008), Z ol
X, ~7 077 —UREHEER L
REDOAEMa VAT e — ) )LEE FRIC, |
RRIC ST 2 720ICEELEEX LN D .
Biol. Chem. 2011), BiNZEK L L THbIL
5 LXRBA, EAMZEB T, Lirh HLNER
G HEEAE ThHDH ABCAL LFEE L.
ZOVENE & AT 5 &V )RR, B
NZBRKOMEEZBTHLOTH S,

KREALATO—LHEE,
FEMAZABCAILXRFE At
HEREEICROOND.

REALRATO—ILH B =B,
LXRpIFABCA1MSREN , ABCAT
[FHOLE&EFERERYERT .

X 1. #%AZEA LXRPIZ& 5 ABCAT DENRE& HIHHEE

(2)BAEXFTEBEEZRANZ—5F A A
—U I L BIEREEOMRR

ABCA1 O#fafE ECoEhx %, S5
FBEMBEHNT— T LV TR LT,
ZORER, RNEMEZ ABCAL A7 T v i)
WX o CHHBIERT S0k L, BAER
ABCA1 D% Tl ECTF -7 <@z
WZ & apoA-l ST 5 & ABCAL IXHH
TRk AT D &, BRI L2 Bp AR
ABCAl1 "B THDLZ EEHLMNI LT,
INHLOfERE S LI, 1D apoA-l %
G4 HDL DR SN AHTIRA =X &
Z #E "8 L 7= (Proc. Natl. Acad. Sci. USA,
2013),



FHRUREL RO E EFaLRATFO—)L

u\ £ oy

//
aLzFO—IL =
S &

yUleE

ATP  ADP+PI ATP ADP+PI
ABCA1 ABCA1
—EX BEK

E2. 1218 L7- ABCAL IZ &k 2##R HDL R alitiiE

(3) FEEmIBERENTIC & D ABCEEBE D/ERAHK
EORE
BIRICAERT 2 EZHMIAAY (GLE) 2
H O ABCEHEZHE LI-fES. B h MDRL
EmWT X BRECSIFE R 2R ABC EH
ERIEFICIOEREERTIEE R L
7o FEHUE B A V- ATPase 1 PEMEAT
5. &t h MDR1 & X < 7= M E R EMEZ RS
ZENHEBNRY ., CmMMDRL &4 LT,
CmMDR1 @ Pichia pastris % F\V 7= KEFRHL
REMENL L, FEMSRMOMB 2GRS L
\Z ko T, BRAEY Chem O fREEDFS S O
BASICRE Lz, &I, #EicEs3ne7
S BREHAE AT X o T, R Lk
HERT I JBRERE L (BRERT),
A1% . ABC 2 B O VE A MZ B O AR BRI 72
RN TE 5,

5. E7RFEEGR

(WFFEAREK T . AT 035 R OV EERF 223 |
=S

CdERERmSC) (FF3 214)

(DMatsuda, A., Nagao, K, Matsuo, M., Kioka N.
and Ueda, K. 24(S)-hydroxycholesterol is actively

eliminated from neuronal cells by ABCAL. J.
Neurochem. in press
10.1111/jnc.12275 #FHidH Y

@ Nagata, K., 0., Nakada, C., Kasai, R. S.,
Ueda K. ABCAl
dimer-monomer interconversion during HDL

Kusumi A. and

generation revealed by single-molecule imaging.
Proc Natl Acad Sci USA, 110, 5034-5039 (2013)
10.1073/pnas.1220703110 ##cd v

(@Hirayama, H., Kimura, Y., Kioka, N., Matsuo,
M. and Ueda, K. ATPase activity of human

ABCG1l is stimulated by cholesterol and
sphingomyelin. J. Lipid Res. 54, 496-502 (2013)
10.1194/jlr. M033209 FEFtH Y

@ Ishigami, M.. Tominaga, Y., Nagao, K.,
Kimura, Y., Matsuo, M., Kioka, N. and Ueda, K.
ATPase activity of nucleotide binding domains of
human MDR3 in the context of MDR1 Biochim
Biophys Acta-MCBL, 1831, 683-690 (2013)
10.1016/j.bbalip.2012.12.016 ZEFHEH Y

(®Nagao, K., Maeda, M., Manucat, M. B., and
Ueda, K. Cyclosporine A and PSC833 inhibit
ABCAL function via direct binding. Biochim
Biophys Acta-MCBL, 1831, 398-406 (2013)
10.1016/j.bbalip.2012.11.002 #EFHH Y

(®Nagao, K., Takahashi, K., Azuma, Y., Takada,
M., Kimura, Y., Matsuo, M., Kioka, N. and Ueda,
K. ATP hydrolysis-dependent conformational
changes in the extracellular domain of ABCALl
are associated with apoA-1 binding. J Lipid Res
53, 126-136 (2012)

10.1194/jlr. M019976 FEFiH Y

(MHulpke, S, Tomioka, M, Kremmer, E, Ueda, K,
Abele, R, Tampé, R. Direct evidence that the
N-terminal extensions of the TAP complex act as

autonomous interaction scaffolds for the assembly
of the MHC | peptide-loading complex. Cell Mol
Life Sci. 69, 317-3327 (2012)
10.1007/s00018-012-1005-6 7t

(®Hozoji-Inada, M., Munehira, Y., Nagao, K.,
Kioka, N., and Ueda, K. LXR} directly interacts
with ABCAL to promote HDL formation during
acute cholesterol accumulation. J Biol Chem. 286,
20117-24 (2011)

10.1074/jbc.M111.235846

Hoid Y

©@Hozoji, M., Kimura, Y., Kioka, N., and Ueda,
K. Formation of two intramolecular disulfide
bonds is necessary for
cholesterol efflux mediated by ABCAL.
Chem. 284, 11293 - 11300 (2009)

10.1074/jbc. M900580200 #rFHidH v

apoA-1-dependent
J Biol



®Nagao, K. Zhao, Y., Takahashi, K., Kimura, Y.,
and Ueda, K. Sodium taurocholate-dependent
lipid efflux by ABCA1-Effects of W590S
mutation on lipid translocation and apoA-I
dissociation. J Lipid Res 50, 1165-1172 (2009)
10.1194/jlr. M800597-JLR200 F5itd V)

@Hozoji, M, Munehira, Y, Ikeda, Y, Makishima,
M, Matsuo, M, Kioka, N, Ueda, K Direct
interaction of nuclear receptor LXRB with
ABCA1 modulates cholesterol efflux. J Biol
Chem. 283, 30057-30063 (2008)
10.1074/jbc.M804599200 HFHiH v

(Fa¥R) Gr2 131

(D Ueda, K. Mechanism of function and
regulation of ABCAL in HDL formation. CLS
(Peking  Univ)-iCeMS (Kyoto Univ) Joint
symposium. 2012.4.21. China

@ Ueda, K. Nagao, K. Nagata, K. Mechanism
of cholesterol efflux by ABCAl. FASEB
Meeting: New Frontiers in Transport ATPases.
2012.6.5. USA

® Ueda, K. Nagao, K. Nagata, K. Mechanism
of HDL formation by ABCAl. ASBMB:
Frontiers in Lipid Biology. 2012. 9. 22. Canada

@ Ueda, K. Mechanism of ABCA1l-mediated
HDL formation. 5th SFB  symposium:
Transmembrane Transporters in Health and
Disease. 2012. 9. 24. Austria

® Ueda, K. The nuclear receptor LXRp directly
interacts with ABCA1 to promote HDL
formation during acute cholesterol accumulation.
Gordon Reseach Conferences on Molecular &
Cellular Biology of Lipids. 2011.7.19. USA

OMLEFY #EEEZ £ 5 ABC ¥ N7 E—-
EXZ I NTUAR—Z—  SARHEKER
FTAEX I B 131 00 EHE - Fo&
URY A 20111125 T

(DUeda, K. Mechanism and regulation of HDL
formation by ABCAL. The 3rd SFB symposium:
Transmembrane Transporters in Health and
Disease. 2010. 9. 4. Austria

(FE] Gt 114h)
Nagao, K. Hozoji-lnada, M. Azuma, Y. and Ueda,
K. The ABC transporters of human physiology
and disease. pp29-51. ed by Linton & Holland,
World Scientific, 2011

(F Dfth]
A==
http!//www.biochemistry.kais.kyoto-u.ac.jp/

6. AFFEHHRE

() AFTef s

FEH  Fndt (UEDA KAZUMITSU)

FERE: - WE—HER A Y AT DL -
Hiz

fgeE %5 : 10151789

(2) B 9e oy a4

RE: #EE (AKATSU HIROYASU)
EFIEN S D b OSBAREPE - BFET
RERT - BIFTE

9 # %5 : 00399734

FHE #f4Z  (TODA YOSHINOBU)
KEERE RS « BT - HHIZ
WFgeE 35« 10444465

(3) HEHENF I

JNjE  1#% (KATO HIROAKI)
AR RFPE - SR -
iz

WF7ed 25 90204487

A R (UESUGI MOTONARI)

THBR: - W8 — MRS o A7 AL -
iz

oeE %5 10402926

Fa R, B34 (KUSUMI AKIHIRO)

TR « W — MRS > A T S -
iz

FgeE 35« 50169992


http://www.biochemistry.kais.kyoto-u.ac.jp/

