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FEE GLUT1 EEEER EAEMERSEA T I I8

VX, TTT, BhE, St KEE, aRE, Knd, =#

M S IRLE S H RSB, TR M 225009

BE: N THRFEE 2851 1 (glucose transporter type 1, GLUT1)TEY [IB YN (Macrobrachium rosenbergii) it
WA P AE R, ABF5E R cDNA RIfHLUEY 84 R (rapid amplification of cDNA ends, RACE) 5z k75 % I 1
UF Mr-GLUT1 3£ 44 cDNA J741, %3EF 41K 1929 bp, FFJil i EEHE (open reading frame, ORF) 1446 bp, #ifi% 481
ANEIERR, /- F R 52035.73, SFHLCH 6.76, ZFHI T ARG AWM RE R, TRHE GLUTI ZREA
L, WAEAE 12 NESIRAS R, P IRIHEF GLUT1 SR E e RN —3, RIIEL L RIRIT ., S5 6E it
PCR #5 R R, Mr-GLUT1 1% [CIR IR 4 32k, Wil Rk i e . BAE a5, 2 IR bkt w4 b
KA ERE RS SR R T, . AR AL 414 Mr-GLUT1 FER 5k W35 R, {3 Mr-GLUT1 J
(R e ik 28 AL i fR) 2E 3R TR A0 & A28 (b . RNA THUURY RIBIFA N Mr-GLUT1 3R 585, ik O 5 3 2 b
AR SR E % LI, W95 RM, Mr-GLUT1 AT 655 % [CVR MR MRS T, 76 4 2 R A St e i i

AR EAE

KR B IGIENR, GLUTL; I TERE; BEALHEH RNA T4k
X EHS: 1005-8737—(2023)04—0415—10

FE S ES: S917 X kAR EED: A
ALY R F AL REY B, AR R
OrF, A W OB R S U R s .
RAEY) TR 3 P A S im aAA . B -H A
M [F %% iz & H (sodium-glucose cotransporters,
SGLTs) . 7% B4 ¥% iz 5 H (glucose transporters,
GLUTSs) FIEY) #5128 [ (sugar will eventually
be exported transporters, SWEETs)!"), GLUTs £}
BB OB A, TR AR ZS Y WS
FZ T, AT &K M 14 FiZEA GLUT, AR
P4 LU R M A AN Th B g5 R 22 5740 o 3 2K L
H IR FE I GLUT1~4 ZER RS e i) 2
GLUT1 t SLC2A1 e 4itty, &t K BLHY
MR ZEAD, 2o TR 414
o, WLA . IS 2T 40 B A5 A 20 ek A

YrFm HER: 2023-02-21; 1&iTHH: 2023-03-02.

w M, GLUTY S RAEAS TR Pl e BEARSF, /N
KB SEMAR GLUT1 8 A 205 R W) U5 M 5 i
97%" AT AERAE A K= S h & BT 5L Eh
YR GLUT1 JER, SR i H D REAE A [l 4 Fh
HEAE 25 53 7E %5 i (Rachycentron canadum)!
ARG ER UL (Preria penguin)® . K17 B8 (Micropterus
JL 4 52 X} UF (Litopenaeus vanna-
mei)!'OM | BEA REF (Penaeus monodon)!' V4 K 7
Yikheh B, FhBEMRAA S IR GE | A AR S
DA B e W b5 MR A5 AT 15 | A 0 A A 2 £ A AR
b, F520 GLUT1 B H ik, RU GLUT1 Kik 5
MUAT Z R K3 IR G, #ED GLUT1 £ Lk K
PR R A s . BERR A IR T rh 4 AR
Mo SR, 78X 2 2k 8 I A Bt fi (Epinephelus

salmoides) .

BEL£WB: ERAKRBAEETH (32002386); V175748 Foll 4% 24 #5485 4 I35t H IBGS[2021]120); TTHR B AR =k £ R &k &

LT (JATS[2022]504).
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fuscoguttatus QXE. lanceolatus3) FIUT 5 (Oncor-
hynchus mykiss)!"  RF 5T o & B, GRDREROAE &
i MRS R R IR GLUT1 BERI 3%
KOKSENSL M= GLUTY ShfEAE A [ 9yl b o] fiE
FAEES

B [RIA MR (Macrobrachium rosenbergii) &%
LR KLU, LR B fE e . AR
B TR AR = AR AL, OO A3 b DX SR
PO R TR 3R A B B A 2 —,
WEIEAE Ry e B AN A RE IR o, HLAE 2 TG T R )
PRI R TE S, FoARnaE &l 5]
R ICTH IR Rr et = g ae AR, 2 S8k K %
18 BRI TR ST R T A A UT RA
TPk O RS N ) 3 R R AE TR TR MR 2
R FHRE SR, AR GLUT1T B AT,
K cDNA bR 5 18 55 AR (rapid amplification
of cDNA ends, RACE) RT3 % [KTRUEF GLUT1
BL, Ik — 2D ar A AR RE AR I AR,
DLSOT oy e A 2 QT8 R 6 4 28 i R FH BB AT /g 1]
AR AL B SR

1 #RETE

1.1 EWiFItEHERRE

S R B 47 M s K A RS ml R, 7
MR 2K IR T F, HERR 2 Ik, &
15K o BEHLEE 6 HAKHE A(10.0+1.0) g (A {5
2GR, R H . B 6. EaTy .
JiE . WLPS . FFIRAR . ERAA . OBEZUREN, W
R E-80 CUKFATRFE, M T GLUT1 B 5ef
FL ZURE SRR

BEDLPEIE 80 FEAAHE Hy(4.240.5) g HUMEFREZ [
TR AR IT e i A M 6 S gy, P34 2 (S g
XS RRA), A3 ANEE, A 1 mg %
W/ g AR )T B SR A AW, %o PR 2 S A 2 B
ERIK, TSI N B I TE U A B R, v
B0 ) Mgt 1. 2. 4. 8 1 12 h HUkE, 256
HOGERELH 435I 6 B2 [RTR AR, REMIE . WA
IR 7 17 Nl = 117 Nl = S0 S
PLEEiE h, 4000 r/min #5005 min BCEZ T, W)
REZHIF-80 CIR-AF.

BEHLPELE 24 AT H(2.040.5) g MfEHED [T
THEFF 2 RNA T3E(RNA interference, RNAI1)SLZ L,
AMAST 3553 2 AL (LI AR RAL), 41 3 A4
5, SRR HE I kG dsRNA, L54
FiH8 2 ug dsRNA/g R B 75 &1 5 dsRNA, X1
2 S A AR AR K, T SRR A A A B R,
2dFEST 1R, SIS 7 d SRR AR, R
EIRAR . LA . FFIBENR . o I bk L i
1.2 FRB GLUTI ERFE Tk

#% 18 TRIpure Reagent (Aidlab)ijiBH-HH2HU%
PG VA R JER R i A 0 RNA, 1.5%3 B B g b 58
JHL VKA DN RNA FY5E B4, NanoDrop 2000 #%7%
AR RNA VR, $2#8 PrimeScript™ 11 1st
Strand ¢cDNA Synthesis Kit (TaKaRa)ii 45 52 4%
S cDNA #i# . & HiScript-TS 5'/3'RACE
Kit (Vazyme)id il & & 5 RACE-Ready ¢cDNA
fil 3" RACE-Ready cDNA ., LI% [CiBUFG: 4
GLUT1 [ AARAR, KA Primer Premier 6.0 {4
BT IR 1), #T0 F Bey 3, #%88 HiScript-
TS 5/3'RACE Kit K7 @& Ui, #fr 5'H 3
RACE, PCR /=¥4lift)5 5 pMD™19-T (TaKaRa)
A, A KGR EAZ A A0 M, 8 B P 5
W DRV % 2 A T AR TR (i) R A R 28 w1
Fo, W46 SR B A T ) JE R AT PR, ARG
cDNA 2751
1.3 ERRFIEMERESH

K H SeqMan #4745 PF%, FH ORF finder
TE 28 P00 00 FF 5 58] 32 HE (https://www.ncbi.nlm.nih.
gov/orffinder/), it SMART Tl & (&% k) 1,
(http://smart.embl-heidelberg.de/), f#i F{ ProtParam
TOIN A 1 BT A L 43 (https:/web.expasy.
org/protparam/), il Signal 4.0 FEZR A4 T
FME S BE, R NCBI AR ST 454 1 (CDD) %k
P& % (http://www.ncbi.nlm.nih.gov/Structure/cdd/
wrpsb.cgi) 1T DI HELE M I A FUM AN o 2, TEZR )
Hr 85 H B 95549 20 1l (https://npsa-prabi.ibep. fr/
cgi-bin/npsa_automat.pl?page=npsa_sopma.html),
I-TASSER Tii{lll 3D %%#4) (http://zhanglab.ccmb.med.

umich.edu/I-TASSER/), NetNGlycl.0 (NetNGlyc-
1.0-Services-DTU Health Tech)Til 3L LAV 5 .
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Tab.1 Sequences of primers used in this study

5412 FK primer name

JF31 (5'-3") sequence (5'-3")

JHi& purpose

GLUTI-F TCCTCTTCATCTGCCTGCTCCT ¥t 5114 CDS amplification
GLUTI-R GCCGTATGCCGATTGCTTGAAT .0 F 4P 1 CDS amplification
GLUTI1-RT-F ACAAGACGAAATGGGCGAGATGAG qRT-PCR

GLUTI-RT-R TGAAATGACAAGAGGGATGCGAAGG qRT-PCR

GLUT1-3'GSP1 CATCCCCTGGTTCCTGGTCACTGAGC 3'RACE

GLUT1-3'GSP2 TGAGCTCTTCGCCCAGAACGCCC 3'RACE

GLUTI1-5'GSP1 GGGAGGGTGACAAGTTGGAAGACAGCAG 5'RACE

GLUT1-5'GSP2 GGATGGCAGCAAGGACGGCGAAGA 5'RACE

dsGLUTI1-F CTACTGTATCGGCGGTATGAT dsRNA 45/ dsRNA synthesize
dsGLUTI1-R TGAGGAGCAGGCAGATGAA dsRNA 4% dsRNA synthesize

NCBI 4l FE AR 52 3 ) S A A ) GLUT
RIEMR TS, i DNAMAN FEFT & 50
X, R MEGA 6.0 5 {F Lk Neighbor Joining
DR R G
1.4 GLUT1 ERERES

W GLurt J¥5, witfstEETlY
GLUTI1-RT-F #l GLUT1-RT-R, D) EFla }NZ 3t
B, i/ Quant Studio™ PCR {441l GLUT1 F: A
TEA U RA B SR RNA T iRk 1
., qQRT-PCR JZ W& & 20 uL: TB Green™ Premix
Ex Taq™ II (Tli RNase H Plus) 10 pL, | Fii#5]
Y1(10 pmol/L)45 0.5 uL, Bifk ¢cDNA 1 pL, ddH,0
SuL, RMWFEFEHN: 95 C 30s;95 C 55,60 C
30 s, 40 MiEER; 95 C 155, 60 'C 60 s, 95 C
15 so R 272085 GLUT JE AR X 2
ik,
1.5 AL IEtREm

F-80 CARAFRYMLIREL . IR AR FAIL A 4120
T ok B AR, SRR @R TR 5 T (3
TR ARG U HF JER AL PR TR A R B . I =R
TR BRI AR, K e, Hh =
Wi . TR SRR AV ARG B i, RESA TR L KA
e ) 00 5 A R A e R AR U RH kT,
Spark Z DI REREFR N IEA T AE -
1.6 HIFESH

S AU LA BHEAAR HE 22 208, R IBM
SPSS Statistics 20 B F#E 17 H R I 2 0 i
(ANOVA), X Tukey [KIEATZ & L#HT, P<

0.05 X BEAREEZESR, EHHM GraphPad
Prism version 8.4.0 17 & F 21 .

2 HERE5HH

21 EERFISH

WL e PRSP [RIBEF GLUT1 ¢DNA J¥ 3
(E 1), fv4 8 Mr-GLUT1, GenBank % 3t5 K
0Q230279. Mr-GLUT1 #:H 754K 1929 bp, I+
B EERER B 1446 bp, it 481 ZHEHR, Hi 5
AE 4% A% X (untranslated region, UTR)¥: 307 bp, 3’
UTR K 177 bp, #ilill GLUT1 4 &k 52035.73,
G 6.76, 43T 3K Caa01H3g06N 5860645526, 1%
B A R 2 R 5k (Asp+Glu) S 48R 28,
BRI MR (Arg+Lys) B 50 R 28, N Kb A H AR &
iR (Met), TEZREEMRA T, AR G ks, 5
12.3%, HUCHTRNREFR(10.2%) 0 Mr-GLUT1 F£[H —
GaEtrh, o BRHE Y 54.05%, FEMHEE S 17.88%, P
ek 3.95%, TG A 24.12%, R H 2546 5
T s A 12 SRS SR 1 4> MFS T
RESS IR, L T55 14~462 2 MM, Signal 4.0
M7 & B, Mr-GLUT1 JBf5 5 K, AR LAY/ I8 EE
F o NetNGlycl.0 Tl 25 5601, 16i% 8 H 2 5L mR
J¥%1 4TNQTN: 0.5650, 267NPTL: 0.7236, 312NATI:
0.5563, 415NWTA: 0.5907 (XK T B{E 0.5 /7 1F 4
b N-BEIEARA 5
2.2 FHIXEL R GRS AR

¥ Mr-GLUT1 H: R (%) 2 B2 7 51 A H Ay
HATZHIFHILA, 258 LM, + &2 H(Decapoda)
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901
229
991
259
1081
289
1171
319
1261
349
1351
379
1441
409
1531
439
1621
469
1711
1801
1891

Fig.

acgggggccagttgccgectaaaacgccgecagtgtecgtgatceccgaagecagaggaaggtagtacttgaagaaagtagegtaacttgeecyg

aagcgccttcaggaacacacacgcatatatatatatacacaaaagtctcgagtgtttecctggaacgtcaacggaacagatcggaaagcag

cagtaacttcttectecatctggtatctcgacctectgeatettgttettettettettgagecaatcagactecectttegteggaaaaca
M v 1 I 8 I G G F N A R L G F A V A

GCCGGTCTCGCCCCTATGTATCTCTCTGAAATCGCCCCTACCAACCTCAGGGGAGCCATTGGTACCGTCTACCAGTTGGTCGTGACCATT
L F 5 Q VM G L D S I L GG T E T L W P V L L A L T A L P

ATCAACGCTGTTATCTTCTTCTCTACGAAGATCTATAAATCAGCTGGCTTGAGTGACGAGGCTTCCCTGAACGCCACCATCGCTATGGGA
S M NV L M T v A S5 L I M V E R F G R K T L M L A G L F G M

TCCATTGCTGTCGCCGTCAACTGGACCGCCGCCTTCTTGGTCGGTCTCGGCTTCCTGCCCATTCAGGAGCTCGTAGGTCCATACGTCTTC
F v v L L A G F I A F T W K K V P E T K G K T I D E I T

CTGATCTTCGTGGTCCTCCTGGCAGGCTTCATCGCCTTCACCTGGAAGARAGTACCTGAAACAAAAGGAAAGACGATCGATGARATCACG
A F K S A Y A N s V *

GCAATATTCAAGCAATCGGCATACGGCGCCAACAGCGTCTGAagaacccccaccaacaccaccacagteccttaaagatttetattatea
aaaaatatcagtgattgatactactgatagaagtgagatctctatagcaggttecatgggttgecttcaatgcaataageatttttgaaag
ccttaaaacttcgaaaaaaaaaaaaaaaaaaaaaaaaaa

Bl 1 %GR Mr-GLUT1 421 cDNA J7 51 FlfE S (1 S 5L R )7 5]
BN ATG. TGA 43378 RIS IS T LR+ BN RIZLERR MFS BEKES 5
5'UTR I 3' UTR /NG FEERIR; B2 N-WESEAL (7 A
1 Nucleotide and deduced amino acid sequences of Mr-GLUT1 cDNA in Macrobrachium rosenbergii

Black bolded ATG, TGA indicate start codon and stop codon, respectively. Dashed underscores indicate MFS superfamily

structural domains. Lower case letters indicate 5’ UTR and 3’ UTR. The Shaded indicates N-glycosylation sites.

GLUT1 BRI BA R T, % TGV R A v 1G5
FHWF (Procambarus  clarkii) 2 HE R 19 7] P8 P ¢ &,
ik 83.54%, 5 3EME v KR (Homarus americanus) .
H AXR(P. japonicus) . FEBAXTER(Fenneropenaeus
chinensis) FNEETT X URAY R M 3518 82.29% .
80.82%. 80.60%7F/1 80.60%. 7K;=3h#) GLUTI %
FERY A 12 NS EA B, W] GLUTI K25
S R S E FE A b s BE AR ST (] 2)0 RGEIEAL 2
N, TREYMERESIIA B 2 3, FIRA
SRR A AR SR AR L e, SROM— 3, UdBATE %
GRF BT (# 3).
2.3 Mr-GLUT1 £ % KB B H L i j9 R IE HFHE
% JH qQRT-PCR 437 Mr-GLUT! 3:[H 76 % [C 18
IR ZH VN AR R iR &, 45 R 7R Mr-GLUTI
TERCIEY 9 DMHLP A RIK, irhRiA sk

B, HROM IR RO A, R s R R AR
(% 4).
24 FEEELFX Mr-GLUT1 RiZ B 00
A AT, 2 G TR MR A P A 2 A RO DR
IV B AR i ik R A K A R S
1 h B35 B IEAE (P<0.05), 4 h JEAK 5 28 %) IR 4H 7k
ey FREIRAE 1 h ik B 5 {E(P<0.05), Fifi J5 4 7
TR, 2 8 h FAWKE IEH K, HUHERAE 4 h ik
F i (H, 12 h AR E X RAUKFE(E 5), #
G 73 B A Py 8 26 W £ A (04 258 o B 25 5 T i 3
JF R FIWLA T Mr-GLUT1 ik Wi a4
Mr-GLUT| A REF AT 2 h B3& & TXF
HEZH (P<0.05); NFIEARAEEST 2~12 h ¥R E S
X} HRAH 7KF-(P<0.05); WLATETE S 8 h Fl 12 h 12 3%
BT R 2H (P<0.05)(K 6).
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BERIAUF Macrobrachium rosenbergii """ """t tT"
FEERISRKAF Procambarus clarkii -
S ILAF Homarus americanus
AR Penaeus japonicus i
HEIX}4F Fenneropenaeus chincasis
BEFTXHUF Penaeus monodon 2
ZHCH T8 Portunus trituberculatus
BEL 4 Danio rerio

HIEEF8E Labeo rohita

Consensus

B ECTEAR Macrobrachium rosenbergii ~ """ TTTTTTTTTTITmteeessssssssssiiasiniany MVIRSIE...... .|

SEIRIFBAF Procambarus clarkii = v = ee e SERRRREARE I SRS RS A TR I R AL FLACERMETNELR . . v v e s
SEHR AR Homarus americanus d oo oo GENARRARET SAER FESARRHE SR ISH IRARI NIIRHIMEVENNER ... .. ... .8
FIZXHUF Penaeus japonicus MV &1 £ ¥ L ENELNCTISNGTRI¥NCKSETRMIVESD I
HEIX}AF Fenneropenaeus chinensis
FEVIXFUF Penaeus monodon TESEVNLCTVSNSTRISLILKSETRM:
ZPERTAE Portunus trituberculatus <t e R : Sk " W vrB..........YCEPNTECKY
PEL i Danio rerio . : -TRVIE . 5] GBI . .HGLMISKTTM
W58 Labeo rohita ysCEvESTTY
Consensus

EVNCTVSNSTRTENCRSETRMI

W IR Macrobrachium rosenbergii
FEERIFHAR Procambarus clarkii

RE AT Homarus americanus
HAXH4F Penaeus japonicus
th[EARHER Fenneropenaeus chinensis
BER AT Penaeus monodon

ZHER T8 Portunus trituberculatus
BT f4 Danio rerio

B4 EF8E Labeo rohita

Consensus

B RABUF Macrobrachium rosenbergii |44t
SEERIEHLEF Procambarus clarkii

RE AT Homarus americanus
FVAX$UF Penaeus japonicus
HEBISHAF Fenneropenaeus chinensis
BEVXHUF Penaeus monodon

PR T8 Portunus trituberculatus
BiIhfa Danio rerio

BB Labeo rohita

Consensus

B [GIRUF Macrobrachium rosenbergii
SEE LR Procambarus clarkii
ST Homarus americanus
FASKIHF Penaeus japonicus
SRR Fenneropenaeus chinensis
BEVRAF Penaeus monodon
ZPERTFE Portunus trituberculatus
RELy € Danio rerio

HISEEHSE Labeo rohita

REfRY s
Consemsus 1 £ ft kvl:etkq

GIFWERVREL R S 4T A 14ger ERL] ]
irvi velfq rpa a nwafvg £ e g vfif
T™M10 T™MI2

B 2 Mr-GLUT! 2H & ILITF 55 HAbY T GLUT R & L8R T 5 Xt
LI R RN 12 NSRS, B IX FoR R IRME R, Hop e @
HHE O B F R EILRR AT 100% . 75%L4 E AT 50%L |

Fig. 2 Alignment of the amino acid sequences of Mr-GLUT1 with other species
Red underline represents transmembrane domains. Shaded area means homology of amino acids, black: similarity=100%,
pink: similarity>75%; light blue: similarity>50%.

86 HEBAXTEF Fenneropenaeus chinensis (XP_047488983.1)
100 BEFTXTUF Penaeus monodon (XP_037804681.1)
51 H AN Penaeus japonicus (XP_042891816.1)
93 B CYBYF Macrobrachium rosenbergii (0Q230279) %
Z=YER T Portunus trituberculatus (XP_045115604.1)
100 \—97: T2 RJEELAF Procambarus clarkii (AVN99061.1)
EINE IR Homarus americanus (XP_042208163.1)
86— Ui /E M Hyalella azteca (XP_018019021.1)
L BA Armadillidium vulgare (RXG61169.1)
AR T Xenopus laevis (NP_001089348.1)
90— FIMEEFE Labeo rohita (KA12649762.1)
100 L DA Danio rerio (XP 002662574.1)
/N Mus musculus (AAA37752.1)
£ N\ Homo sapiens (NP_006507.2 )
56 Z 4 Oryctolagus cuniculus (NP_001099157.1)
KK Canis lupus familiaris (NP_001152798.1)

Bl 3 AREak M Mr-GLUT1 S8 R Gk AL
Fig. 3 Phylogenetic tree of Mr-GLUT1 gene by neighbor-joining

100

71

2.5 Mr-GLUTI1 iTBk 3t 5 KB ERHE R 15 B0 220 B 75%LL I, TGRSR, FFERIR R E R
qRT-PCR i, F [RIBAFIRNG . M AR IR T 2% 5(B 7). RNAL 7 d 5, % RIBRER
4, RNAL 41 Mr-GLUT1 Fik /K50t B 2H I R B2 v YA O R AR A R B B, AR
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3 n=6; x+SD 3 ‘Tj-i/k\,

g a
% GLUT #HHJE T FE 4L F (major facilitator
%5 dl b superfamily, MFS)# G, M H HA 12 A
LE be be i Bi, —A N S0 S B, R
Eolf @ R e S 0 i e B AR 9 % I
. . = TRIF Mr-GLUT R4 481 ARG, &

2 tissue

Kl 4  Mr-GLUT1 76% [RIR R4 21 20 B R 3K 7KK
1. H,2: 68, 3: 0, 4 BERIET, 50 AiE, 6: LA, 70 iFIE
Jik, 8: HRAW, 9: JOoJIE; AN [A) TR 25 57 B35 (P<0.05).
Fig. 4 Relative expression of Mr-GLUT1 in different tissues
1: stomach, 2: gill, 3: brain, 4: abdominal ganglion, 5: intestine,
6: muscle, 7: hepatopancreas, 8: eyestalk, 9: heart. Different
letters represent significant differences at 0.05.

A i =8 & B 50 B4 0 o 35 2 5, PRI
AN (3 3 ISR - = R LN E T iy s Do pHSE
FH I 25 22 5 (18 8).

A 12 4B L5 R R 14~ MFS(4— IEAHA) A
JRPRSF 4518, B ) H 6 5% 15 5 S5 RRAE

MFS MR FWEE B 5, 12 5L
IR R N S AN C St Rk PO, ANt A ek
B RIEX R 2T ISR R,
GLUT1 @XM FHH TM4 Fl TMS Z[aJfF7E
EXXXXXXR 37, 76 TM10 A1 TM11 Z [8] 5 AH
FEAEBL I, HEI AT 58 4645 8 A B i S 52
EPN RGP EE R B R, Mr-GLUT1 FIHAG
e R ER A —Z, KUY GLUT &
AL EBA RS, AL B 5E 45 R AR B9 X AR

= X B84 control

15+ = X} HE4H control 10 - = X} #E4H control . vt ..
g a = LI glucose injected b .. B SCIG4 glucose injected ¢ = glu(jgse injected
- = 8} M e 3= n=6; ¥+SD
5 2 _ 83r o ’
Ea‘-g’ 1.0} ] n=6; x+SD E/ § 6l ml n=6; x+SD g § M .
g2 805 i S i S
Z Y =
0 0 0
0 1 2 4 8 12 0 1 2 4 8 12 0 1 2 4 8 12
RbERAT ] /h treatment time RbEAT ] /h treatment time AbFRRT R/ treatment time
S 2 R X 5 [T AR PR 4 2 A AR DR 5 2 70 5 T

a. ML, b, JPEERE, c. MUKW, BSFIREREE, * P<0.05, ** P<0.01, *** P<0.001.
Fig. 5 Changes of glucose and glycogen content in Macrobrachium rosenbergii after glucose injection
a. Hemolymph, b. Hepatopancreas, c. Muscles. Asterisks indicate the significant differences, * P<0.05, ** P<0.01, *** P<0.001.

= Xt FR4H control

= X} H84H control

= X+ HBZH control

é 8ra mm LA glucose injected é (b wm S glucose injected .g 4r c = SLIGHA glucose injected
8 @ _ ml 2
= L mM = n=6; Xx+SD ] =6 ¥-
i & 6 678D IE B, . g e o[ mHESD R
Mo M ™ M
iy z4 " KBS 2
BE .i%% 2 §%
£2r £ Fe ot
= = k]
o [5) —
=1 0 - 0 8 0
0 1 2 4 8 12 0 1 2 4 8 12 0 1 2 4 8 12
KbFEEST ] /h treatment time Kb ] /h treatment time AbFER ] /h treatment time
B 6 A S [T Mr-GLUT1 35K B9 52

a. JiE, b. IR, . WL, BSFREF R, * P<0.05, ** P<0.01, *** P<0.001.
Fig. 6 Expression changes of Mr-GLUT!1 in Macrobrachium rosenbergii after glucose injection
a. Intestines, b. Hepatopancreas c. Muscles. Asterisks indicate significant differences, * P<0.05, ** P<0.01, *** P<(0.001.
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207 pzesp 2 M4 control H Mr-GLUT1 Fik iR, S A2 RS

= T4 dsRNA

1.5} :IE

Il ﬁi "]

HXF KA
relative mRNA expression

RAA i JP IR A
eyestalk  intestine hepatopancrease muscle
4 tissue

K7 RNA TG Mr-GLUT1 75 R RI A4 A R kK
BESRRBEMNEZR, * P<0.05, ** P<0.01, *** P<0.001.
Fig. 7 Expression levels of Mr-GLUT1 in different
tissue after RNA interfere
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Fig. 8 Changes of biochemical indices in hemolymph and hepatopancreas of Macrobrachium rosenbergii after Mr-GLUT1 silencing
a, b, ¢, d: hemolymph; e, f, g, h: hepatopancreas. Asterisks indicate significant differences, * P<0.05, ** P<0.01, *** P<(0.001.
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Molecular cloning of GLUT1 and its function in glucose homeostasis
regulation in Macrobrachium rosenbergii

XU Wenjing, DING Qiangian, GAO Weifeng, AO shiqi, ZHU Yujie, GAO Xiaojian, ZHANG Xiaojun, JIANG Qun
College of Animal Science and Technology, Yangzhou University, Yangzhou 225009, China

Abstract: To explore the function of glucose transporter protein 1 (GLUT1) in glucose metabolism regulation in
Macrobrachium rosenbergii, this study identified a GLUT1 gene using rapid amplification of cDNA ends and
termed Mr-GLUT1. The full-length ¢cDNA of Mr-GLUT 1 is 1929 bp with an open reading frame (ORF) of
1446 bp, encoding 481 amino acids. The molecular weight of Mr-GLUT1 is 52035.73, and the theoretical
isoelectric point is 6.76. The results of multiple sequence alignment and phylogenetic tree analysis showed that
GLUT1 is highly conserved in this decapod, with 12 transmembrane structural domains. Mr-GLUT]1 clusters with
Penaeus in a branch, indicating close genetic relationship. The results of real-time quantitative reverse
transcription PCR showed that the Mr-GLUT1 is widely expressed in all tissues, with the highest expression in the
intestine. After glucose injection, the hemolymph glucose level and the glycogen contents in the hepatopancreas
and muscle increased rapidly. Mr-GLUT1 gene expression in intestinal, hepatopancreas, and muscle tissues was
also significantly upregulated, but with a delay compared with the hemolymph glucose level. RNA interference
silenced Mr-GLUT1 gene expression with a high efficiency, and glucose content in hemolymph significantly
increased. The results of this study suggested that Mr-GLUT1 plays an essential role in glucose and trehalose
transport in M. rosenbergii.
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