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FE  H 4 8 %15 & A 5(glucose transporter 5, GLUTS)Z AR — R #H iz RENE# IR, £ EE/ N7
P Rafa R, AEERERT. RRIBTHAEXREENER. A5k, BEEBAKTHIHRA, 2RAHR
BERNEAR M, dHBFEWEMARE R FLENE L. & TGLUTSEE & R BT i R B R fE
B, EEARERHURRAREXZBMAMRLHRE. BRARLWIEERH, NENRRERRFS £ MALKEE,
GLUTS# X T Ao ZAIER. £, R TE&MHEEMEEG, GLUTSH A FEMAAH KGR T2 EH. &
NAERGLUTS o FTE MR E A WMF et H BT AMNTEFHEHEGLUTSAH X R FI L AANH], A A Tk
M E R EETEY. AKX EENET HI I WGLUTSH 4 F 4 A Fn s i AL A RIVK, N LR F A9
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X8R  GLUTS, £, R¥ &R

GLUTs)& T4 5 #i4Ak2A(solute carrier 2A, SLC2A)
SR F AR, H RTLE AL b L % 14 B R
GLUTI1~14, ¥JHSLC243E g5, M4 5 51 A0 el
FUREE S, AT LU GLUTsRI Ay A=K 1 KasE
GLUTI1~4MIGLUT14; I 2B FEGLUTS, 7, 9F111; [1125
AFEGLUT6, 8, 10, 12FI13(HMITH?. JLFAA 1
GLUTSs#S AT LA 576 4 b 5 R 0 1 55 AL Bl (i 3h %
i2), RAGLUTI3HMIT)BIAE, & 55 F-UEE [F [
EaniEEl 1R R, oA B R AT AR I R
B, {5 A GLUTS /& ME— 5 3 e R I i | A,
HImbn IR NSLC245(1p36.23), #eHliE MK/
cDNA Y sa B33 NGLUTS Sl B A i

S5 71 (K =6 mmol/L), i 8 45 4 A2 FUBE 5 AT 12
.
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Figure 1 Intestinal absorption of dietary fructose

A% N SLC245H % s MIGLUTS mRNAR % (&1),
BT Ha e seitis p'™ . BENEER I R T
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FEFIGLUT £ [ #0532 0 AR (1) 2H 2373 A7 1 XA
FEDRIR Y. NGLUTS 3 ZELE /Ny b 5z 248 e To s s A
JEAMIE F ik, fER M. FRmT4Lgl. KT AL
VAL A A I 5 4 D % 7 o DUBAIR K S R s A
GLUTS A B R IA TG AR o + —fe M e, %
N W E T R g 3 T AR 0. B R A s
GLUT5 mRNAZEWERATIEh & & RERD AM
KR BIEGLUTSTE AR L ARIE, A
(R ERN0~147) FBT @5 3HOK FRON 14~28 R /K - 38
15, Wi 5e BUOK BRON>28K) 2 5 GLUTS mRNAZKF-F
R ERIMCY A AMELLBERR, HAKR~14
RIS SEBEAS R (R i (R G R ) B, &5 T SR
A I ARREE S/ NGLUTSHiE, RA14HIE L EX
B 20 i s SRR s A e Y R4, MRS
R TAFKE N A HIEGLUTS R IA Z 57?2
FUIR, B K S RGET AR J LI iz 1 40 P SR e 8 52 )
TR R B R Y R R B 2
FERIA N RRIBpTE, v DL, PR i 7L %)
BBEGLUTS £, A4, ZEGLUTSH
—338/—272 bp i &l X 3k o A7 7 B BRI R B T
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PR IR P AR B K, R K BGLUTS
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R et A 5 A (carbohydrate-responsive element-bind-
ing protein, ChREBP)/|3:f], ixXj&—FheE 7 b 5 40
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A NBRVE A, RGO AR AR5 7 10 SR AR 4 i
Rt 1l FLMHA S FIAGLUTS™Y, i BB GLUTS 11975 35
TN AR FRE ). K SRRV TRE N RRAE B A RN R s,
MEFGLUTS mRNA. & A5 A K380 T
2~101%, SRTIAE/ NGBS A Bk Rab 1 1aff) /N, 2R
PR A AR A S/ NP GLUTS %A, XK WRabl1ax}
TGLUTSH A A a ™,

3 I GLUTSHSH

GLUTs#% iz & [ )& T 3= B¢ it R 7 ¥ 5K % (major
facilitator superfamily, MFS) 1 [FJHEF% 12 5 K.
MF S 5 i 1 — AN 35 [F] 45 M R AE SR MFSHT & 45
. GLUTSEA— NI IMFSH T & 451: 124 5K
1 [l 0- 12 JiE (transmembrane helice, TM)#J % T 441 = %
R EE R, X8 = RAAH AR A2 I TME(TM
bundle), B —AMN-3i/NTMH(TM1-6)F1—>C-3ii /N
TMH(TM7-12), PPN /NTMAGE G 25 i #ia A
HhC S A LT 0SSP T PR RUGS B e 7 £40180° 2 5%
BRI 124 TMZ 8] AR KBS B K A i, 3F
HAETMOFITM7Z [8]4F — > K40 J 5L 30K P A~ 7S TM
FPRETTR R EAR, TM1-3 5 [ A TM4-6 E
B FHIALE, TTM7-95 & HTM10-12 54 751 4
AP, X TR T R AR A S B ek,
5 NKGLUTS A A 81%F 4 [A — 1 i K B A 2R
GLUTS{E Ml N g5 M3t A8 e, —NEC-Im, Y
ANBETN-3 7S TMBR I C-3 S TM 2 ],

GLUTS 22—/ M KB 1T 28GLUT. 1125GLUT
HHAMMHEGLUTIN — N EFEZEZFZAETMI0MN
GXXXXP/FF AT R R ik &, Xt 2 6
GLUTS/E N 1 11T 25GLUT A4 A #4 5t 2 BAS U 1) i
P AEGLUTS L&A 501 MR IE R (Fh3E), il 7
85 A 5 204 22 UniProt(https://www.uniprot.org/), 4
FINEGLUTS A4 M AN 2 AN TMIY R SR R P 51 7
R R LT F 43 A REAE, DA K 22 ke R AR BIR S
BRI 5 (F2).

CL 408 F XU R A7 3 o0 A1 7 K RAA-GLUTS f&
25y, GLUTSJRM S & AL s A T N-3i SSTM AR FIC-
Uity 7N TMUAR 2 (8] PR H SR s o, HE B A I 1) 28 2 TR e 2
SR EE G A 2%, 38841247 i b i A IR AR
X TGLUTI B s 2k w0 1 78 K R
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Figure 2 The cytoplasmic and extracellular topological domains and 12 TM regions on the membrane of GLUTS of Homo sapiens displayed in
UniProt database are arranged along the amino acid sequence, and the two post-translational modifications occur at positions 1 and 51, respectively

GLUTSH, 41947 5 HI B & IR 7% I (Trp419) 42 M —
P rp e D S5 A A 05 I B R IR IR L. 4NN
D-SEREIT, AT DU 5% 3] o e s 68 2 R Bk iR
FZLE 2%, T 4 IR FoAb B s, rp e i 8 5
TR Bk 2L ¢ e ik JE B 8 4k, X AR T GLUTSXID-
PRERR A S EE AN, AEGLUTSRSE &
AL i Tyr31, His386, His418, Ser391F1A1a395/ 7
R E m R AR RS 2 5 3058 2 1) R A 45 G i PR ek 55,
It HBrTyr314h, AR IERIREAE T C-ui/STMER,
X I GLUTS HN-3 7S TM BRI C-3f 73 TM R A6 FR
g5 ),

TEMFS#: 12 & AR st f2rh, TMHE #5475 (in-
ter-TM bundle salt-bridges)7E H' S I PN AN W7 A S8 F1
TR 2 K BRGLUTSH, N-3iit 7S TMER H1 [ Glul 5 1A
Arg97[F] C-3ifi 7S TMER H [ Arg407 7 il TM B 8] 25 47F,
N-Jii 7S TM R H [ Arg 158 [F] C-3i 7S TMR H 1] Glu400
1 Arg3407E B TM AR (8] Eh 45, LAk, I845 C-3ii 7S TMAR H
1) Glud3e6idid 5 Arg3407% B TM A A £ 47r 25 1M [F] T™M
WA ERA A, XL MRS A R SR 2, JF
Bt g v e, AHE AT BT RA) B PR 15 TMOR SR 47 X 4%
FALE) T YR AR SR IR .
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muraZs A B C-3 A TMER H I TM 7 RITM 1 07E J5)
B A FLAE AT 18383, IS YIS A IR
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Figure 3 Schematic illustration of the alternating access mechanism in the outward conformation of GLUTS. The rigid body motion of the two six-
TM bundles constitutes the “rocker switch” motion control, and the interaction of TM7 and TM10 locally forms the gating mechanism
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# 1 AKEGLUTI-SHTM77 51
Table 1 Sequence alignments of TM7 in human GLUT1-58"

GLUTS TM7J3 51 LLx$

GLUTI .AVVLQLSQQLSGINA ..
GLUT2 .ALMLHVAQQFSGING ..
GLUT3 .SIVLQLSQQLSGINA ..
GLUT4 .AVVLQLSQQLSGINA ..
GLUT5 ~IIVLMGGQQLSGVNA ..

Z M BA RS T AR, (A E R —®SGLUTs&
HANERIE A R B MR R ERER)HA
REAMHIGLUTS X bt e e ¥ i, 48 kI 1L
GLUTS RKARIMHIF, Lhansg s LA F(green tea cate-
chins) > 15k [ v [ S M-SR B b #2454 (rubuso-
side)™®). FRTIT X L T AR 0 750 002 AR Sk 01, O L&
3N R (ICs, ~5 mmol/L). BT, AMITE &Kt
L e & AR 07 18 T Boia T R BA 1897 I8 21
T4 7057 45 LIN-[4-(methylsulfonyl)-2-nitrophenyl]-
1,3-benzodioxol-5-amine(MSNBA), iZ 11 7%} GLUTS5
RFFRMEN, AR AGLUT2M F K s 5t A
GLUTI~4 I & FE% 2, & H il CAscR I GLUTS KR
SR IS B R GLUTS 50 F o6 T SmE At
PEHAH SSPRI [RI6 T ARG = R
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Molecular insights into the glucose transporter GLUTS
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Glucose transporter 5 (GLUTS) is the only membrane transporter that specifically transports fructose in the human body. GLUTS is
mainly expressed in small intestinal epithelial cells and plays an important role in dietary fructose uptake and metabolism. In recent
years, with the continuous improvement of living standards, the global per capita fructose intake has increased dramatically, resulting
in a gradual increase in obesity and metabolic diseases. Due to the critical role of GLUTS in dietary fructose absorption and
metabolism, the relationship between GLUTS5 and human diseases is receiving increasing attention. Increasing evidence suggests that
GLUTS plays a significant role in diseases ranging from digestive system diseases to a variety of human cancers. However, due to
various difficulties and shortcomings, the molecular structure of GLUTS has not been fully elucidated. Further understanding of the
molecular structure and biological function of GLUTS5 will help us to better understand the mechanism of GLUTS5-related diseases
and design more targeted therapeutic drugs. In this review, we mainly introduce the molecular structure and transport mechanism of
mammalian GLUTS, and provide an outlook for potential application of GLUTS5 from the perspective of basic molecular biology, in
order to provide a better strategy for the clinical treatment of fructose metabolism-related diseases.
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