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s AT JEAN, RIS 5 B R0 A RS e 2 A TS
SR i sc i, ikt T 2404 R sh Y . Ak
S T T 2 B AN T 3 R 1Y 22 4 AR 3R DA R RFREAS AR 1Y
FRAS. IE W0 PR B, 4R — S B K B 2
¥, BR T IS BK AN A, RIS ER T
SRR, O TS X KA o, AR IR AL
RIS N SR e - S e O R VAR R 1) 00
FRZEEAN S, 4B 2N RS E S
gy, NS R B B 728 A0 515 512 328 1 20 i 7
Bl NG & H B 52 /& (G Protein Coupling Receptor,
GPCR); 1 & %% iz 5 H (transporter) F1 i# 18 & M
(channel) W] ] DL B IR SE R GE 28 [ o 9k 41 g
() ) J53 s o P 3 i

WYE iz 8] A s e R, B is EE
SRS s EAMES RN, s in
(passive transporter), L5 HpBh%% iz 25 [ (facilitated
transporter), ‘{11 B IR Y H Ak 24 8 BE (electro-
chemical gradient) 5¢ & 5 I iz %, £ h 4% 5 H A
(active transporter) W& X N 9 shikiz i 7, EH iz
IR EIEFERE . ARIEREEMRIEAR], F8hi%
iz £ 1 UA] 4y kW 9% B % 35 8 H (primary  active
transporter) F1 YK 2% & 3l ¥ iz 45 H (secondary active
transporter). ¥ 3 a5 iz & H HE WL RE U
FH 41 L N ATPOK fift 4% 0 e iz i AR PR it RE . 9 4
ABC#%; iz 5 FH (ATP-binding cassette transporter),
] fE tH NADHEL# O AE B4R L RE B Mk T2 5)
Mim 85 1 AT FR M A B % 12 25 H (coupled transporter)
oY # H: 55 32 85 [ (cotransporter), ‘E ¥ i3 B A B —
FhEd 7808 7 TR AL 2E MR B, S8 DT — R TG
im . fERBEEEAMPIR SRS, AT TR
Z M IRz B, ORI PR ) B Az Ty ) & R
AHTE, B H A [6) ) %4 32 25 1 (symporter) F1 % [a] #4512
#5 M (antiporter)([€ 1).
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Figure 1 (Color online) The classification of transporter protein. On
cell membrane, there are transporters, receptors, channels, etc. Trans-
porters can be classified into facilitator (uniporter) and active transporter.
Active transporters consist of primary active transporter and secondary

transporter. The symporter and antiporter belong to the secondary trans-
porter
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F#8 % % MFS (major facilitator superfamily)!!. 4
S B U9 A MFS 8 5 () 52 5 oz 8 1 A6 2 W Dbk 2R
M (drug-resistance proteins) . #I B iz & M (sugar
facilitators) . —FRFRAE I H[a] 7 Wy b By % iz 25 H (faci-
litators for Krebs cycle intermediates) . Tl T TR /8 T IS
In] ¥% iz & H (phosphate ester-phosphate antiporters)Fll
B R BE 57 3 32 3 (oligosaccharide-H* symport-
ers). BifiE NATIXT 4% i 85 AR AN TR A, MFS
R (TCID: 2. A DARBRER, il TIFZ R, R
I 48 B AT DR LA K 9 W] P, H ATMES
FIETTLAGr Ry 8245 i,

B MES ] S i A T 1 H A2 R R i1y
HizEARKEZ—. # AN IE, E2F1IT 24
oK A AN R A B AR 1 R DR OB H . MFSHE K
AR INYE LSRR T 2N SN A/ NN o YN
L2 RN e SN AT o 0 1 S

MFS i 52 6 85 A ANMETE AR 2 19 W) o2 5 1 v ke )
ZOCHEZMAER; RN —283E F b S8 AR L R TE
PU 2V S G ge 2 1] 5 DI SC ™. R I MFS 8 5 2K
IS5 00 A= ) W1 9% 28 SCAE W A5 R [a] -, X e

FEAEA] LA AT T BEE B 45 B0, R
WL RE N — 25 W ST IR Az AL R 1t I S A e
BLfil.

2 MFSHESHE A SR B2 Dy s

SRy T G b P A RS R 1 Al AT (R D RE, SR A Y
W GE 7 5 0 AT L D 2 BESR A 4548 . LE il
XS - E M ZE R AR e g, FRATUGR T 8P e
3 8 40T 5 AT B T Y At N B R
TR G A Y TR, RATTALE T GPCRANA B0E
TlEGHE A B ST R HE T RS 2
g AL, T B T RGN AR S, 5B
— MEE PSR & £ T 4304, fEX
304F ], AR AT A5 20 A7 51 Bk R A S8 1 4544 16 2
A X [X 5002 4~ (http://blanco.biomol.uci.edu/mpstruc/),
RKACT AT T RIS TLAF St AU i 85
45 5L )7 LCP (lipidic cubic phase)" L & ¥ 75 o, 7 ik
BEH A (Cryo-EM)! P REF) R T, H R AT I MES
ARG WA 161 (R D), JUHEX EZAY)
MFS i 52 1 1) S A8 1 1) 495 1 9 B0 2% 0 7 4 A B
57 gt

M204EHT, AMTEEEC) T % MFS B K % 1Y ¥ iz
AT SR A W F 5. (B T A S R X R
ABTE i BE B A RAS T B 43 F ok Uk, ZEAARAG KR
TP SRR T IRERY . EL120024F, H—1
MFES#% iz 15 F 5 05 8 5% OxIT SR A 43 9 3R 25 ¥ 4 9k
fif BT . BRARGE S AR SR Y H A S A AT A 2 A
OXITZEM HA MR HA6 A, HEME THEHIRA]
AT LY O 4 23 OXITHAT 1200 5 R 45 Fy 8, AT
UESE T X MFS 8 58 5 8 A Fh 45 4 iy 0. i 5 —
WA B Y 55 0 PR 45 04 2 20034F ff B 19 FL I e iz 2R
M LacY'"™ LUK BERR-3- e i2 A GlpT™?”, %24
SEAER B 120R o- 15 AR BE LS M4 38, JF 52 30 4 1) Y
WIFI 4. EmeDP R 254 0 TR A, B
Zit 2 M 5 LacYMGIpTSE 2 A B H & 8 %
(occluded conformation). MM #BEH: iz 45 [ FucPiY
235 g D) 22 R 1) A0 TR AR AR PR A RO Y JL
A JH], PepTy, >, PepTy "V i I 45 ALK B i b, J& T
[A]— £ F &KX % (proton-depedent oligopeptide trans-
porter family) i GKPOT™ B &3k %] 71.9 ARy 703
20129, FH—AJE T2 5 1 K% (sugar
porter family) ) A B/ F 438 2 1 XyIEPO7E 45 &
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Table 1 The MFS transporters of known structure
. . N . BeEnsyEeR AR
I it BRI i PDBILH S N
&) iy ]
. R 1PV6; 1PV7; 2CFQ;
LacY  Lactose/H' symporter ~ Clgosaccharide: H Escherichia coli 2CEP; 2V8N; 2Y5Y: 2.95 2003
Symporter (OHS)
40AA
Glycerol-3-phosphate Organophosphate: s :
GIpT Transporter Pi antiporter (OPA) Escherichia coli 1PW4 33 2003
. Drug: H e .
EmrD  Multidrug transporter Antiporter-1 (DHAI) Escherichia coli 2GFP 35 2006
+ Fucose: H e . )
FucP L-fucose/H" symporter Symporter transporter Escherichia coli 307Q; 307P 3.1 2010
PepTso Oligopeptide-proton Prot_on-dep(_endent Shewanella oneidensis 2XUT 3.6 2011
symporter Oligopeptide transporter
PepTst Oligopeptide-proton POT Streptococcus thermophilus  4APS 3.30 2012
symporter
. . . 4GBY; 4GBZ; 4GCO0;
XylE Xylose/H* symporter Sugar porter(SP) Escherichia coli 4TA3: 41A4: 4Q1Q 2.60 2012
. - -
PipT High-affinity phosphate ~ Phosphate: H" Symporter Piriformospora indica 4305 2.90 2012
transporter (PHS)
NarU Nitrate transporter Nitrate/nitrite porter (NNP)  Escherichia coli 41U8; 41U9 3.01 2013
NarK Nitrate/nitrite exchanger =~ NNP Escherichia coli 4JR9; 4JRE 2.60 2013
Proton-dependent . . 4IKV; 4IKW; 4IKX;
GkPOT oligopeptide transporter POT Geobacillus kaustophilus AIKY: 41KZ 1.90 2013
YajR Drug efflux transporter DHALl Escherichia coli 3WDO 3.15 2013
GlcPse  Glucose/H" symporter SP Staphylococcus epidermidis  4LDS 3.20 2013
MelB Na*/melibiose symporter Sodium: galactoside Salmonella typhimurium 4M64 3.35 2014
symporter
NRTI.1 Nitrate transporter NRTI1/PTR Arabidopsis thaliana 4CL4; 4CL5; 40H3 3.25 2014
GLUTI1 Glucose transporter Sugar transporter Homo sapiens 4PYP 3.17 2014

JIE W ) B Ah 2 JF TBCIR A8 T (outward-facing, partially
occluded conformation)f) 45 44 #% G Ay, FEE 3 4821
A AE S [a] 4 42T B Xy E S5 74 9 i A J 728 XylE AR,
KT BB — A Z RO [ K G2 45 46 45 2] g BT A MFSHE &
A RO R T XylE S U8 A i 5L 12 i B
GLUTsE A & mmyp lRIEM:, & 2 b #n
KEA RG] T REREEA. BFEEmirm
MFSHE %1% 1 B 11 184 GleP ), NarKP%, NarUB!,
YajR™?, MelB™, i — £ & T 3RA1 % MFS 8 5
FEAZEHIAR, MZE20134ELAFT, T A IIMFSHE A
T B R AR AR R H R AZ A Y, 20134 AT 1A 155
B — A HA A YIHIMESE [ 25/ PipT! . 20144E4E49)
fif AT ANRT 11U OV 484y g BFF 55 il R AR 5 1 1 % 32
PUHI R AL T 38 K p 25 M AL & > B MES 8 5 ik
38 B I GLUTI 4 M 7E 20 L44E 15 B g b, 1% T AE
B 2 AN PR 32 B 1 45 40 A 2 4 LR
X TAE.
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3 MFS @R s s A MESEHE

MES i 2 1 i 15 3 R 2 1 400~600 2 HE R
BRELZH AY, NAICH AL T M. B 45 ) Tl
PR R Z B 121K - BB e 5 R 25 Mg 3, HC A — st
A 1480 240 o - 1R T5E 1 I n] B8 72 Ak i A b LA 12
VR 1855 T o - W Ry FRE At 7= A g B4 a3 R R 1 T B
LA “MFS fold”™ " fE“MFS fold”H1, 12
R SR TiE T DL 43 SR 24~ S ke Nt 445 4 5l R C i 45 4
. BASH S 6 o IR BEA A, FBAR2AZE
R T 8 A AR Y P 81 [ PR, (HNES R |
WL 24455 A4y ol 5 B — YR % X6 FR (two-fold psudosym-
metry). [R]AFMFSHE S 0% 8 H 1 4588 T 51 0 B $E s
A REAFTE 3UK 5 155 5 4 4 B R DS, 254 R Tl BB 43
Wi S RF MFS EE 11 45 25 A S 8 2 LA 3+3 [ ke s 2
(inverted 3+3 repeats) {4 L (1&12)B40 T & LAY
2, WEFE R B —2 B 3B IR 4 iy Il i i iz B
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B2 (MR G)MFS B EE SRR, F SRR T MFS A FE N XyIE (9458 (PDB 1Ui5: 4GC0). XIyE HA LML 12 Bk
BRBER MFS fold. JHh RS IIRTGE TM1-3 1 TM4-6 TE“3+3" AL, ML T XyIE #Y N SiZitihl; B5IHIRAE TM7-9 A1 TM10-12 L BA 24
SRS, AT T XYIE B9 C 3t #845r MFS Zik iz i & XyIE — R A TE N N 4t He ok
Figure 2 (Color online) The structural features of MFS transporter. The structure of Proton-xylose symporter XylE (PDB code: 4GCO0) is shown.
XylE has the typical 12 transmembrane helixes, which is known as MES fold. The transmembrane helixes TM 1-3, TM 4-6, TM 7-9, and TM 10-12 are

invert repeats. Both N domain and C domain contain six transmembrane helixs, which are composed of “3+3” invert repeats. In some cases, such as
XylE (PDB code: 4GCO0) shown here, the MFS proteins also have intracellular domains

SemiSWEET™!, & 1175 40 i L 7T REJE i 2 B A4 7
flEghfg. nRE AL ok IF, MFSH 505 4 H o i 3

U5 TR A 1 Rl T

BR T RS LS A SR AL, > MFS #5215 4 H ik A

A AL UXyIEPTRIGLUTIM 4, 1 i i
DX 3 A7 AE TLA™ oo BERTE 2 a8 1) L P 2465 4 33 (141 2).
HEE Y 22 AN R e SR R R R 2 1 I AR A M R I
A LRI A M AN, K itembc s
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ESE X S [ 5EAR 5 5 IR 58 PO HEAT Y 41 HL
X B, ok 4 a8 R TR Bk L AE I AT B a2 2 R D
TR, BEHIX A G I P RS, JF R AR
HEIIRE.

4 MFSHEZJEEARN s L]

MFSH Z 5 8 ) iz ik 72, ] DL 45 b
20122 604F A48 i 1 58 85 FF R 2 (alternating access
model) 2 fif B (&1 3). AR 28 e T A Y, 38 2K
F1 BB A% 7 1] J6L 21 JBORN 1) B P A G 52 22 T] A2 k.
A Gn o R IE R A X A AR b SE B, B
iz B L R 0 45 A A o R A A0 R 1 A )
JIE ) DA R P Y — M 25 & B A b, T g — il g
B, Y4 Al LSRR 5k, (R
SEA T RE R IR B AR M 2 AR AR H R
iz ML WE A5 5 R 15 2 0 2 FL B i iz 85 M LacY.
i AR LR, B DB PE 2] T LacY ) i Y I ik
PR ZS UL TR, BHEIFN B3 8 22 A 4 B 2 R
AV IT %, AL HE B F 24k (double electron-
electron resonance) S5 | {0 B iR 7 (tryptophan
fluorescence) 52 K U4 5 1] 45 3 Ak (site-directed al-
kylation)“3461 | %2 [ii] B P 58 Bk 52 46 (site-directed  thiol
cross-linking)*" i 1E B Lac Y 3 77 7E — 4™ [ Jifd 41 JF Jik
RIF 4. e R, LacY M Ia] S AN 2 1w it Y
FEI 2 K A K B R G2 A AR 154 i B 5 58 B F
BRI . {HLacY IS anef 1a] L A0 FF L2 [l 253X
A 0] A 2 T BN LR AT — 20 B 54 A ) A 5
I )38 2ok 5 | A 24> €0, 2R 28 728 K LacY 1Y NFI C i 45 44

BT R vk, TR N B HRAS T LacY 1] g 4h 2
T AR 5RO b F LacY i 55, 1 ML 4h Tk 1y
PG T REM ARG A, 25 70 A et 118 B[] PR 5 ) 42 72
LB AR AS. 248K, MESHE S 0 HAB AR 1 5% 485
oAy 22 5 T R BRI T AR 4 AR - FucPP? &L 81
] A FF R AR 525 Xy BRI 3k A5 T 4b7E 2 R
A5 T B SRR 2 A

MFS M 52 % % 12 38 (A A 7 3 5% 42 3 [ (co-trans-
porter) fll ¥ B %% iz 15 [ (facilitator). I % 2 H H
(co-transporter) 7E % iz )i W 1 #& v 7 LA B At 9y it
25, Hrp 7 32 1 R i as HL ] I AF o 4K
M. HnLacY, FucP, XylE#MZILFEIZEN, &
NIAERG A2 FURE | 5 S A AR ) 2 A o A0 7 22 ) e
VR 1) J5 - e 3 T 4 (it e S4B Ik By, 58 IS 4
ERNBRER. Wik, RrfEfiad s rieyw
EEMIEH.

FEXT LacY#EAT I K B A P fb #iF og vh e W,
TRyl ot f v, — SR B AR IR RIS S
T AR 3 0 ok #2BY. LacY 45 269 07 1Y 43 4 R
(Glu269)(IE4)7E LacY A 7 1] JfL A0 ¥ U 52 T 4% o+
fk, RIGFBES TG 20 E A LIRSS A5,
R Glu269 b1y BT F kAL, iR R5E32507
B AR (Glu325) . Hub[F, X —id fBIKsh & A A
AR AR AL, (8 2 B TF ORI R
J& Glu325 L i P b 2 BE, BEEEXMHRAST

ATERE, BHEIWRSE 2 1] SRS, e ll— sl
%[52»«54]'

FEXS 53— 5 F [l 1] 7 32 2 (1 FucP (i fF 58 1

HinEE

B3 (2RO 0 a8 B S TG T AR, [z B A e 22 /0 ) LA R N P RIAA 5%, ORETER M2 5 (5 m 200 2 B LE 2R i P A1 P

SCHUR R BE B

Figure 3 (Color online) The alternating access model for transport cycle. At least two conformations for transporters are existed on cell membrane.
To deliver substrate across the hydrophobic membrane, the transporter switches the conformation from the one that facilitates substrate binding in ex-
tracellular side to another one that can release the substrate into intracellular side, vise versa
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FErp R B, A iz v 0 P A P 2 SE R Asp46
PL K Glu1357] g 5 LacY 924 MR Pk 2 e —HF, 78
Wi o AR Rl DA s A A 2 Ak, SRR
H I Z Ak, S8R P i s (K4).

XylESE H 77 28 B 1 #E 47 5% 52 i AL ) AT R
JEANTR . BF 98 & B, XylE o 56 27 o /9 R & 2 R
(Asp27) 5 5 F P Bh % i 45 56, ¥ Asp27 2878 L K
AP Asns TN Z R Ala)g, I A 206 9 19 390 i
32 5256 (counterflow  assay) =42 5200, {H 78 7% 40 i
hRBIREAANRE R i, AERNETE
XylEM &5 73 B AR 25k vh, Asp27 555 133 K &
iz (Arg133)JF B A BAE R, a2kt Arg 1335848 1
MR His. e fRLeu. (AR TrphR 25 M XylEM)
FEAB T PR I Asp2 7% (Y 5 T4k 1T i 2 1 R
TR G AR Ak, S Arg 133818 AT i SV (K1 4).

B T M5 5 1, MFSH K IEIA A7 — 2 Bh %
s M. FRATIT I 58 B2 T Y N TR A 2 B i s

LacY

XylE

_ G GLUT1

FEHGLUTIE B E N e EAZ—.
T GLUT1 5 XylEH A #5775 [ P54, GLUT1#Y
N ity 235 4 358 R C ity 45 K4 358 5 0k [ Xy LE 9 29~ 45 44 38440
R L. 2425 AR A B A DA 2R R 4 2K
AT Az, O FRATHE ST AR BT i a8 i AL
HARKF B, 7EGLUTLH T3 5 XylE ¥ 51 27 27
N7 B R A B TR (Asp27) % I 1) 575 2987 4 ok i ¢ X 4 Tk
Je B, 3 A4 28 28 W 4 W] LAASE UL K A& R (Asp) Il T
FEHPIRZS . Asn29% 4 5 Arg 12604 v XylER) Arg133)IE
AR, XL T Argl26, 5ok F CIfi 4k A8 458 1
Try292JE i, BH 2 - -n 840 H.AF FH (cation- interaction).

Hap, AN XyIER iz 20 Y XylEAL
TE [ AN, Asp27TAR 5 914k, Ak
KA AR 25 5 T A B AE A 2 I R vk 5L 0 4 &
ARG AR, SICFEE, YT R AT Lk AR
Y ahis, SEASAEMNIED ST LA S EN
KA KRG AL, (H 8 N 1) B A0 I AR 8 1) i

XylE

( O
e

iq

=

B4 (ML ()MFS 85K BT L5512 T Ui % 12 19 5 F 560, LacY, FucP, XylE =AMRFIHIZE AT, SR FHigdfedh ]
VAR BT A G HE 2 SRR I RO TR 58 1 B ; GLUT L2 i eim 1, AT R IR 1 XylB B 1 3646ia 8 A, XylE o D27 il 5 R133
FE U, 1% GLUTL H N29 nf LIAEH XylE H D27 [ FIIRZS, 76 GLUTI 5897 N29 fill#E AR fES R126 LS EE, ML R126 it
Uit Y292 FEAK cation-mAHEARF. [HIR i T GLUT1 B R {AZE 4 (PDB AU15: 4PYP)JyEMNITAL, 1T XylE s AL544 (PDB AT5: 4GCO)ZEH
T T HE A MR AR Xt ml AT B T — DA e B T 34453 1 20 THIL

Figure 4  (Color online) The molecular basis of proton symport and uniport of MFS transporter. The well-studied MFS proton symporters LacY,
FucP, and XylE are shown here. The key residues for proton translocation and coupling are shown in spheres. GLUT1 and its bacterial homolog XylE
are uniporter and proton symporter, respectively. XylE (PDB code: 4GCO) presents outward-facing conformation and GLUT1 (PDB code: 4PYP) pre-
sents the inward open conformation. The side chain of Asp27 interacts with Arg133 in XylE while the Asn 29 in GLUT1, which mimics the protonation
state of Asp27 in XylE, alternates the conformation and releases the Argl26 (corresponding to Argl33 in XylE). As a result, Argl26 forms cati-
on-7 interaction with Try292 (corresponding to Try298 in XlyE). Distinct conformations of these two proteins also suggest the transport mechanism
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WL BEJSEYE H Eas A RS B, Asp27it
TR, R RARSARRE, B EWKE AT
HORAS. WA Asp27 AN RE LT F1k, RIER Y M E A
JI B AN BB A 2 1 o8 S B, B RO TE 1) B PN T L
R,

1M GLUT & — > B By % iz 2 H (uniporter/facili-
tator), B HLE— HAL TR FOCRE T B Fitf iz
FAY RS MBI E & LEAESEAN
SAIER, ARERF25, X HH ) E KT 6
JEGLUT14% R A [AI A8 4 22 6] B RE 22 1 HMI%, 1 H 4
iz g Bk 2 UL S8 LK 4 A Ak, R IR W A7 7
GLUTI AN E — s B s B BPIR BT, IR 81
BN T A i AR

GLUT L[ A5 BRI £ 2 2 437 200 i 5 1903 0] P 85 7265
I BE SR 224 0 2 R I B A RIS, GLUT LRI RE ]
REXT B A B T UE TR I8, SERSMIAs . T Mk
EYE, X EFL S X R Z AN R ok, T Z )
BT B A R R R S A, {2 GLUT X
FER P B #5226 A A R AR A A7 xR
Jo P TR IR ) B Mk 16, BT AR IR AR B
W T T B TE A, AR XyIE KRR B 2 RE a1 AT LA
BTN B% = B S AR B 22 1 5 FR W 5

5 Wkt

161> MFS i 5 i £ 1153 /Y dh iR gl kg rh 2 R 22
RO o3 BE AR AR HAR, B H G M PR B X 46 2

5753k

(R S AL G 5 ARG 0 PR A T Ry | 2 R ) A K
TSR B W ZE . FE A B EFXTMFS i K
AR AR T, RAA X XylE 515 2] T ZFh
MG T BIE5R. S T G M AR A B T R A, AT
BHZHREMR T A E R,

9T C & & BB & 1 0] DLEs & N8 289 IR 5 i
e S R B R (W Wb NE 2 g (AF PR
PRI R kA, et e o rh, nf LIS 2 4
HEATENR 77 T I B h i 25 a2k, XA B T4 3
HEATEA R T B4t el m] DLA & A 1Y &
HZ5A 1743 F sh B84 (molecular dynamic simula-
tion), H4 2 H IR B LA b, Gl AU
HHRFE SR

XTI R, BT B 3R s f LI
— H AT M. XylEFIGLUTL 3 2 ) X 51 1F 2
A is fh B iz, 2408 E B S5 R R AT o R AT
PRAEFLNTE 73 F LRI AL TR B B, an 2R Be ks
XylEF% 78 i Up B % iz 26 1 808 4 GLUT 1 5% 72 il it ¥
Ieibim E 1, SRR AR AT M i — 2D R 2 R AN ) ) A
iz HL.

H B MFS# MR A + JLAS D8R H Y
T 2R 1 BB 32 IS ) i R B E , TTE ) © HIMFS
TR 1R 5 R SR AR R A T (R R A, AT LA L D e
PR BENER. JFH, BEE AT MESHE %%
B R IZ IR, TEAS KR H R 3 26 5 2 11 1Y)
PR T 20— o RE DA T
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Structural basis and transport mechanism of the major facility
superfamily (MFS) transporter
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Tsinghua University, Beijing 100084, China

The MFS (major facilitator superfamily) transporter family is one of the largest membrane protein families. Transporters of this family
are expressed widely across different species, from bacteria to human. The main function of these transporters is to deliver substrates
across the cell membrane. To better understand the transport mechanism, extensive structural investigations have been carried out over
the last decade. Although the structures of only 16 MFS members have been elucidated to date, the limited structural information has
provided some useful clues to enable interpretation of the transport mechanism. This review not only discusses the structural and
molecular basis for MFS transport, but also outlines future research prospects in this field.
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