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ABC#%12 2 H (ATP-binding cassette transporters,
ATP & 8HIBEA)REEY I ZHFEN. B
ik ATP 7K 3+ F 7K A B = AE ) R AR A IR A 5K
M IER —RERESERAY. ABCHREEHK
BAE @R E TR FEME PRI, b
K2 5% M £ 25 25 ¥ (multidrug resistance,
MDR) 5[ AITRER,

HAYH ABCHI2 B H — MR EHE 4 ML G5 1k
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brane spanning segment, TMS) 5 7K M % 5 45 #4355,
(transmembrane domain, TMD) ©, F17 /™M ik T 40 ffu il
B FAMBRF R, 7T LM ATP KR I3 K X
H R4 & 1 (nucleotide-binding domain, NBD) 5],
ABC #i2E H i) NBD & EELRF, H 200 MEREERRTK
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P ¥ 55— NBD H IAR%8 5 7 (LSGGQ)FE 5 mi &k
FE L —AN 856 /KR ATP HIIEIRR, TMD H/] a &
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Fig.1 Membrane topology of different ABC transporters in
C. albicans "4

Predicted transmembrane domains are represented by cylinders.
Nucleotide-binding domain (NBD) are shown as ovals.
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1 BARMARPABCHEERN T LML
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RIEABCHIZEH B ABCHE R KEH NS
FHFAE, AMi1i8id TBLASTN 4% 3 Bl B fE A1 3 & Ek
PR A BRI 45 & S iy, KB RE R
31 MEE gD HIE 5 R T ABC KK, T H &K
HH 28 M EFREMERRET ABC BE k. R
P55 H S5 M) I R R 234, AT R IRERTE
B R B S BR B 1) IX 2 ABC EBRIER A T EA5 4 6
MR, 7352 % M54 & H(pleiotropic drug
resistance, PDR), £t 2514 & H (multi-drug
resistance, MDR), % Z4iff 25 ¥4 5¢ & H (multi-drug
resistance-associated protein, MRP), & b iR fini 2 &
75/~ B & H (adrenoleukodystrophy protein, ALDp), %E

#AF 3 (elongation factor-3, EF-3 )1 RNase L 17|
F(RNase L inhibitor, RLI) 4151, bk 6 MK,
EF-3 f1 RLI W&/ 5% 51 R NBD #%F TMD, B AR
RAHEWHI2ThRE; T PDR. MDR. MRP #1 ALDp
TR R AR 52 [R5 TMD 1 NBD, FrUL A B E
YIEiEIheEe, BT ABCEEZEEAGR 1). THHIX 4
A~ ABC #1285 A W IR I 4 AR IERET 158 .
1.1 PDR ik

PDR W& 2 & KL, JLFFf B 5 ) TMS
7ENBD M C (B 1), XANMRIEMBRABEES
(NBD-TMSy), f1 52 84412 5 A AR A (NBD-TMS) )
FEEER(ER]). BEEKE Cdrlp. Cdr2p.
Cdr3p. Cdrdp RUFEREEEEEF ) PdrSp 19, Cdrlp
M Cdr2p &2 252 E A, 1 Cdr3p M Cdrdp 5 HS
KEMMAHBRERR.

Table 1 List of ABC transporters in C. albicans and S. cerevisiae '+'%]

ABC transporter Subfamily ABC transporters in C. albicans

ABC transporter in S. cerevisiae ABC transporter Topology

PDR CDR99

Ca019.919
Ca019.5759
CDR2

CDRI

CDR4

CDR3
Ca019.4531
Ca019.3120
Ca019.459

MDR MDLI1
Ca019.13043
HST6
Ca019.1077
Ca019.6478
MRP MLTI
Ca019.6382
Ca019.1783

Ca019.1784

Ca019.7500
Ca019.5255

ALDp

Pdr5p* NBD-TMS¢
Pdr5p** NBD-TMS¢
Snq2p (NBD-TMSy),
Pdr5p (NBD-TMSy),
Pdr5p (NBD-TMSy),
(NBD-TMSy),
(NBD-TMSy),
YOLO075¢ (NBD-TMSy),
NBD-TMS¢
Adplp TMS,-NBD-TMS,
Pdr10p (NBD-TMSq),
Pdrilp (NBD-TMSy),
Pdr12p (NBD-TMSy),
Pdr15p (NBD-TMSy),
YNRO70w (NBD-TMSg),
Mdilp TMS,-NBD
Mdl2p TMS-NBD
Ste6p (TMS4-NBD),
Atmlp TMS¢-NBD
Ycflp (TMS,-NBD),
Bptlp (TMS-NBD),
Bptlp (TMS4-NBD),
Yorlp* TMS,-NBD*
Yorlp** TMS,-NBD*
Batlp (TMS,-NBD),
Vmrlp (TMS,-NBD),
Nftlp TMS-NBD-TMS,
Pxal TMS,-NBD
Pxa2 TMS(-NBD

Annotation: the putative protein encoded by C.albicans ORF is homologous with the S.cerevisiae protein in the same line. “*” represent

N-terminal of the protein homologous with the putative C.albicans protein encoded by the ORF listed in the same line. “**” represent the

“

C-terminal of the protein homologous with the putative C.albicans protein encoded by the ORF listed in the same line. Letter “a” represent

the Yorlp protein in S.cerevisiae is (TMS4-NBD) , transporter.
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Ca019.4531 %%/ MtS ABC #iaH A MIERE, 7
A E MR T T PARSERF R TS, @it
“URA-BLASTER” FiERil% T ASERE Ca019.4531
B, RIZEE DR B S E m  ABR  40 <o i R v
LRGPP, L Ca019.4531 FH Ymhd
MWEARSETASKEARMW A (ERAR
R). M EASEKE ABC HFEEAIRIHREFT
RIS ERER AR AN ER, RAEEE
BHEX, MESERIMTHARAT/ERE S,
22 ABCHZEHSS5MMAELS FHEE
R Z M R B4 i ABCHiZ2EH
2 54 M ERE 4> F HIHEIZ 0, THIABCHIZE R A X 1
BAEBBARANEZEAFREEEENRE . §4&
oy F R R A0 B R Y E B RS, AN 88445 T
HIZK T 52 A% B AT . AN R 40 H B8 P9 555 R TR B AR
—FER, SRR X R RIS VP 2 A IS S IR R E
B, AT HERFA KA R4 M 28 2 (8] SRR E R =
A, SR DUE T o R N B HE S B, thT L
Wit IR A A RAT S . AT 40 MR
L HIBERE ABC #32 % H Auslp A1 Pdrl1p AT LLIE S 37
S AR S RS B 40 R Y (B 3), 40 R P Y
§S i I AR B 2R G B B A R 09, AR S 1
PR18 332 40 B B L F) AR 2 (lipid-raft) 207, ABC ¥
BEAWTHAERU R EHEEAIME, 35 84E

Exogenous
sterol

Equilibrati :
quilibration

AHANSAHRIR B EE, HAEHEEARE
%[’:}7,38]o

WK INEEEE ABC #5128 H PdrSp. Yorlp
Pdr10p 7] LA 45 & 40 g IR B g 43 1 F 3 2 B K B
(sphingosine long chain bases, LCBs), {&i# B/ 17EH
FRL AR K B IE 00, e 53 1) 4 v v R S e %
=& F Pdr3p # Pdrlp, J5#¥i& PDR5. YORI.
PDRI0 1 PDRI1I1 FHERMIRE. XERFMFE
ANV BE T TS 40 0 22 1) T 24 14 AR 4, T LA BT 4 A
R LLAER RS ) B ANEEIZ, TS 5 4 R AR 28
HorH BRaAS . MRS E M DA K B AR AR XUZ /Y
ﬁﬁ[39] o

UENATEESET ABCHRZEEAMN S LRI
TEZ [ 25 A S AR 2 T I ThRE . SR, BERE
HHER T IRERIMMABCHIZEH, X ENI#ELE
WA BT BT RE R F0R < IR A AT T3 48 e A=
BEREHLHEIRAR . RAVEE R R R 4 %5
B H A S FERIEX T E RN, KK R A
Xt ABC ¥i2 A IRERIINIR. HSERE ABC #iz
BB DRERT B, K iR AATTx Bom BB 25 L
TR, AFAHRRImRAZAREERIES. A,
HEIX ABCHizEAZ 5 MAFIEH U RIRE,
X7 HE#E— BT S0 A3 ABC #iz 5E H T
ARMEELR, 2R KRB,

Ausllp
or Pdrllp
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Fig.3 Transfer of exogenous sterol fom non-vesicular PM to ER in yeast "
After exogenous sterol enters the PM, a fraction becomes raft-associated. Non-raft-associated sterol is available for extraction by ORPs. ABC
transporters Auslp and Pdrl1p facilitate sterol extraction by an unknown mechanism. The ORPs deliver the sterol to the ER where it can
be esterified by Arelp or Are2p. ER sterol may also return to the PM by vesicular transport, ORPs, or other lipid-transfer proteins.
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Classification and Functions of ABC Transporters in Yeast

Ji-Hong Wang', Xi-Chuan Li?*, Ling-Huo Jiang'?*
(!School of Pharmaceutical Science and Technology, Tianjin University, Tianjin 300072, China; *Tianjin Research Center of
Basic Medical Sciences, Tianjin Medical University, Tianjin 300070, China)

Abstract The classification and characteristics of ATP-binding cassette transporters (ABC transporters)
in yeast are introduced, and recent progresses of functional studies on these ABC transporters in pleiotropic drug
resistance and lipids trafficking are reviewed. Elucidation of functions of these ABC transporters might help us
understand the mechanisms by which drug resistance occurs in pathogenic yeasts including Candida albicans.
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