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WE B ARZHIHEHEEG 1(GLUT)BBRALK AT me ez R R AEKE T, MEL TN HF LA, Fik:
pcDNA™4/TO/myc—His B 4 Ak, M A GLUT1 % —/AMNIESFR 4N 2xFLAG #7469 & 200 %5 pcDNA4-2xFLAG-GLUT1,. ¥ £ 41
ki ke 4 2] NIH/3T3 Zm e, #)JA Western ¥7 i3 Feo it X 4m R 531440 40 1, FLAG-GLUT1 & & & Ef @ik @ FLAG-GLUTI
R AKT, R Bk R & DNA M A& W E# H) 3 F 20 45 pcDNA4-2xFLAG-GLUT1. i@it4R %] FLAG 474, £ A
Western ¥F 3%t 4 4% #-1 2] FLAG-GLUT1 /& NIH/3T3 Zm e a9 ik, AKX @R ER o, #3F 2004560l @ =T A ) 3
FLAG-GLUTI # &k, rabeBE o) A (21.46 +2.375)%, 81 2 & F 2 B 20(0.01£0.00)% , £ 7 A %it 5 & L (1=9.035,P<0.01 ),
% A M F U pcDNAG-2XFLAG-GLUT1, A5 GLUT1 & & BB AR JE R kB Jeertm i b e A R 4RAE T b B T AL,
KR HEMBEERG ;ROBR; BHER X

RESES R38231 XA A

Construction of recombinant plasmid pcDNA4-FLAG-GLUT1 and protein expression

XU Zi-hao, SHI Xiao—yu, WANG Qian

(Department of Immunology, School of Basic Medical Sciences, Tianjin Medical University , Tianjin 300070, China )

Abstract Objective: To study the effect of glucose transporter 1(GLUT1) phosphorylation on the growth of blood—stage Plasmodium, and
construct a necessary molecular tool. Methods:Using pcDNA™ 4/TO/myc—His B as a vector, the recombinant plasmid pcDNA4-2xFLAG—
GLUT1 was constructed by inserting 2XFLAG tag into the first extracellular domain of GLUT1.The recombinant plasmid was transfected
into NIH/3T3 cells.The total amount of FLAG-GLUT1 protein and the level of FLAG-GLUT1 on the cell surface were detected by Western
blotting and flow cytometry,respectively. Results: The results of restriction enzyme digestion and DNA sequencing showed that the
recombinant plasmid pcDNA4-2xFLAG-GLUT1 was constructed correctly. By recognizing the FLAG tag, the expression of FLAG-GLUT1
in NIH/3T3 cells could be detected by Western blotting. The results of flow cytometry showed that the expression of FLAG-GLUT1 was
detected on the cell surface transfected with recombinant plasmid, and the proportion of positive group was(21.46 + 2.375)% , which
was significantly higher than that of control group (0.01 + 0.00)%(¢ = 9.035,P < 0.01 ). Conclusion: The recombinant plasmid
pcDNA4-2xFLAG-GLUT1 is successfully constructes which provides a necessary tool for studying the role of GLUT1 phosphorylation in
Plasmodium—infected red blood cells.
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GLUT1 %5 — />l 4F X b 4fi A 2xFLAG J¥ 51, DA
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1.1 A R Bk AR/ UG BLT 4 40
1 NIH/3T3 TA S %= R A7, i 7L sh ) A i 2 ik
# 4K peDNA™4/TO/myc—His B B JF K22 2E Bl af
BEiHR A L, Bz 840 M Mach1-T1 14 A
Je s I P AR A BRA F

1.2 £ &XA WRGIEAZTR N YEF Bant 1 F
Hind W H 2€ E NEB A &), In-Fusion® HD Cloning
A& H E H EAEYHE AR Q) A BRA T, Bk
AN E RN DNA BE I DGR &l B 420484
Y ARAG B A, Bk R &4 A Qiagen 227 5
DMEM %% & 3 | Lipofectamin™ 2000 izt %] & W [ 35
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Tab1 Construction of primer sequences of vector

Invitrogen 2y &, fifi 4 ML3E (FBS) I H 3£ [# Gibeo
o] T3S anti-DYKDDDDK,, 11 2F- 4 fit 1eG
(PE—conjugated ) LA [ & [F Cell Signaling Tech—
nology 2], T Western E3E ) anti-FLAG Pk
4 H 92 [ Sigma 231 o

1.3 ZRo*k

13.1 HABEN A B GLUTI- T GLUT1- 1T f1
GLUT1-M 93k HC  DAIAZE GLUTI B 4t X (1~
1 479 bp) A , 7€ GLUT1 FI55— >l 4h X 41
W, BIFESE 55 LA FERR AN 56 1 & HEMR Z [l A
2 MBS FLAG $0%. H 55 7B PCR, 004 3
A B GLUT1-1 (G 1 ,1~165 bp) 1l GLUT1-1'(G
[7,166~1 479 bp),It-7E G T (A N5 5151 A
Hind Y07 55 2xFLAG J531,G 1 ' . Tl
MBI AT IXFLAG P30T BamH 1 BV 15
PLG 1 it — 24 g i B GLUTI-11(G I,
166~541 bp) A1 GLUT1-M (GII ,517~1 479 bp)(PCR
SR 1), PCR WM TSP 98 °C 5 min, LA
98 °C 30 5,55 °C 20 5,68 °C 1 min, 7 35 ¥%,68 °C
ZAEAf 5 min, 4°CL IRV . PCR Y& TR REHEGE
JHE FL K A3 B S, VT IR

1.3.2  H4H ik peDNA4-2xFLAG-GLUT!1 ()44
# 3@ overlap PCR ¥ G 1 Al G I #4245 2 Jr Bt
G 1 +1 (607 bp, 5%~ F231 1 R382), # H In-
Fusion TH e M B RBGL + 11 .G 5%
Hind 1 #1 BamH 1 XL U] )5 # peDNA™4/TO/myc -
His B ORISR (B AF R 50°C,30 min) . Kiddz
P AL B IR A Mach1-T1 W, 75 5 &R 1
LB [EARE S5 18R AN E T 37°CHa iR B =40 (5]
BEIEFE 12~14 h, K H BRIBCRSERE T LB RS 5 5
R RS SR EUTORL . DS E K DNA T
A 2xFLAG FFHI#E A GLUT1 55— AhX , 15
B FH kL peDNA4-2xFLAG-GLUT1, KAl £ &
2 R FH T 2R e

FIi A BL EILZEAS IS5 —3")
GLUT1-1 231 GCGTTTAAACTTAAGCTTATGGAGCCCAGCAGCAAG
R231 CTTATCGTCGTCATCCTTGTAATCCTTATCGTCGTCATCCTTGTAATCGCTCTCCCCATAGCGGTG
GLUT1-1" F1338 GATAAGATCCTGCCCACCACG
R1338 CACTGGACTAGTGGATCCTCACACTTGGGAATCAGC
GLUT1-1I F382 GATAAGATCCTGCCCACCACG
R382 CCATGATGGAGTCCAGGCCGAACAC
GLUT1-1I F981 GTGTTCGGCCTGGACTCCATCATGG
R981 CACTGGACTAGTGGATCCTCACAC

T N RIS R BEII AL AAR 228 5L FLAG J¥31; GLUT : I M kB 4 1
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1.3.3 ZHMRy3s R S5 /INRURIG BUZF 2 40 i 2
NIH/3T3 765 10%FBS [Y) DMEM 532357 | B
T 37°C.5%CO, HIIEFRA o A RLS BEIRE] 70%~
90%H , #3 #ii Lipofectamin™ 2000 257 v B 45 , L)
OpitMEM™ 35 37 W 43 5 s A8 S 5 7 il ), F A
FIRC) R YL M, 4~6 h 5 B IR L, eI 2 i

Yt peDNA4-2xFLAG-GLUTI1 ki, % BRZH %YL peD-
NA4 75 H Tk,

1.3.4 5 BP0 40 L 9 FLAG-GLUT1 1
Fik BT 24 h JEEAN SRBUEE AL ITAGE
JEPE FREGE MBS BEET 10%+ Z ke Femi IR AN -
75 Tk 2 B JE FhL UK (SDS—PAGE ) ; 8 58 43 5 )i 18 1+
e B 5523 PVDF JE E (100 V,2 h) ;5%
B4 EIRE 1 hs FLAG BUik (1.1 000 %) Al
M2 B-actin HLA (1:4 000 FB )4 CRFF 17 3 Ik
H LA IxPBST PERSE 3 it ; BRAR S S AP bR iC 4 L
EHURER PR (1:4 000 Fike) SIRMEH 1 h;1x
PBST 3063 i ; >R F A2 &6k It
1.3.5 Ui A AR R 240 e % 11 FLAG-GLUT1 3%
ik ALY 24 b A0 ) DR A0 A
BLERL A M9 5 A CD16/32 Hidk (1:200 F5 B )4°C
HFH 15 min; FEANA anti-DYKDDDDK #i/4(1:1 000
TR )ACHEE 1 h; IxPBS VRSN PE FEELK 1L
Fhife 1gG (1:250 Fikt) 4°CHEE 30 min; PBS PEU
Jead 5 L HLAG I
1.4 %it$m RS SPSS 25.0 Geit k1 4L
Pt BT IR A AT R R DL aes 3ROR AT G
BORH ¢ K58, P<0.05 HESFAGITEE L,
2 H#R
2.1 pcDNA4-2xFLAG-GLUT1 TR 4egmE  H
TSI AE M GLUT1 #6355, 76 GLUTI 5—4
JEIAMX Ser55 Fil 1le56 Z [Al4d A 2xFLAG J¥41], AT
AT LAFFH anti-DYKDDDDK $i A 28 37 2 20 g AAS: ]
AR GLUT1 ik, ASLE%EH peDNA™4/
TO/myc—His B JBkL, & A HAZIER CMV 58)5 31,
FEY AN v KRS BAR R A

B 1 pcDNA™4/TO/myc-His B( Z ) 5 pcDNA4-2xFLAG-GLUT1
BREE(H)

Fig1 Plasmid profiles of pcDNA™4/TO/myc-His B(left) and peD-
NA4-2xFLAG-GLUT1( right )

T2 4E GLUT1 8 H N &BIH A 2xFLAG J¥
B, B GT MG T HB(E 24), 7 G T K
Ui | A 2xFLAG JF8). 2 F G I M G 1 "B/ E
AR, A G A% overlap PCR #1542, R,
#E—2E L G 1 AR A 5193 G TR G P4/
F B 2B), 4 overlap PCR #ERFB G I AIG 1T,
FIH In-Fusion T2 7a i AWK B G 1T+ A1 G
I [t A LRI B Bk peDNA4,  BI7S-3)) & 41
K peDNA4-2xFLAG-GLUTI1, 40 ffiki 2 Hind MAN
BamH 1 XU ) % 72 4 A 7 B K /NIE# (& 2C),
DNA ¥ JgiR
A Marker

2 000 bp
1 000 bp

500 bp
250 bp

1 338 bp

231 bp

B Marker
2 000 bp
1 000 bp 981 bp
500 bp
382 bp
250 bp
C Marker
5137 bp
5 000 bp
2 000 bp 1563 bp
h

HAHBRBEGTI MG T BREGB: HIM R B G G AY
FREG C FA TR peDNA4-2XFLAG-GLUT1 XU % 5
B2 FEHFRH pcDNA4-2xFLAG-GLUT1 Bt K% £
Fig 2 Construction and identification of plasmid pcDNA4 -2 x
FLAG-GLUT1

2.2 ## )5 NIH/3T3 @ A FLAG-GLUT1 # &
ik NIH/3T3 4014 pcDNA4-2xFLAG-GLUT1 #%
YeJE , KRN EE AR GLUT1 BY2635/KF-, ] anti-
FLAG $UARKI 20 F FLAG-GLUTI il sk 4, LA
B-actin fE NS . S Y23 4 BURAH LL , 7 40~50 kD
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(B — 2R 2 (1] 3 fiskAd ), K/ GLUT1 &
MBS, #278 pcDNA4-2xFLAG-GLUT1 #{ 5
A NIH/3T3 4iffi)i FLAG-GLUT1 F5AIEH .

kD pcDNA4 FLAG-GLUT1

55—
J
-— e |

3 Western E[3#546:) NIH/3T3 4Rff%: 5 FLAG-GLUT1 &H
HIRIEE
Fig 3 Detection of the amount of FLAG-GLUT1 in NIH/3T3 cells
by Western blotting

2.3 NIH/3T3 Zm ik @ GLUT1 #52 S #ml  NIH/
3T3 4125 pcDNA4-FLAG-GLUT1 #2445 , i an—
ti-DYKDDDDK Ht 4 15 5] 4 e 3% i FLAG 45 19
GLUT1 Bk 0L o SR & SR o , e e d i
R R 4 2% 1 AT AG I 2] FLAG-GLUT1 RYZE3k, P
BE LB (21.46+2.375)% , BH tk 2 X A4 (0.01+
0.00)% , 22554 G812 75 X (1=9.035,P<0.01) (& 4),
$EoR AT LUl FLAG B A4 K i 20 i 2% 1] FLAG -

GLUT1 Wik mmA b,

A B -

W PCONA4
M FLAG-GLUT1

100 7

80

] 20

PE-A subset
251

60
’ P

o)

40
] 10

20 1

0-

0 100 100 10°
surface FLAG-GLUT1
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Fig 4 Detection of FLAG-GLUT1 expression on cell surface by

pcDNA4 FLAG-GLUT1

flow cytometry
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JEE D5 PR N AR A0 i P 2 A T R R )
EIRELRE IR A K A E . foIE g i £r
21 RS, 8 2 B a2 B LG OB I A 10 O B L AE
i, HATE @7 T M U A R A OC ) il
Bl VA 25 IR T AR A SRR AL T T
FLO SR , R TR ) OB 2 R
FIRE BT AE R 2530 7 AR , 38 5k B ) s 2 W 1)
FEREUMSE R AR K e,

AR E YA RE EORIR , 2Ll
AR 1Y GLUTs B 4mfEme i, H L2l GLUT1.2,

3.4 WA TIRE o B, GLUTL M & Bl i 45
% o GLUTs J& T E B A 5% iz 2 118 K 1% (major
facilitator superfamily, MFS ), H.AG ML i Pr S5
12085 R T 4l N B R C ot PR S5 R 38, 4%
WE T —XEE RS, GLUTI B IERAR
23 5 W) 4 26 W A 38 TR L BBOIU R I 25 4 FN &
HIREH—FRIPEIR ,FRN GLUT1 SELEA1F . il
it FEA AR 2 GLUT1 A B 4% 32 5 1 XyIE Y
A RZEA A B, GLUT1 Bz AL AT e 38 1 it o X
44 o MR 53 (intracellular helical bun—
dle,ICH) 5 C I AH EAE I 09, 78 GLUT1 ikt
FAZR A IR 2 Rk LA AR i, AT B 322 i 5
M ICH 5 C sty 4 AH B AE DTS¢ i A A i 2 24
Y0 ML N ATP 58 £ I, ATP 5 GLUT1 454, 5l
GLUT1 ) loop6~7 F C. ity (1) AH FLAE I , 328 1 41 i) L
Xof A A B RIS, AT RS R B, GLUTI 11 Ser226
I BB AR Ak T3 1 b R4 2R T GLUT il 223k
TR GLUT A3 , 38 hn g 2w e e, ZE LA
PP, GLUTT BYSerd90 7 1 (B IR AL AR 2 AR L
FAVRTL A 38 T A A R W i el, A7 o5 R PR £ 1T
RERRAE T GLUT1 NERRYZS R Z544 , 520 N ui Al C
Uity (A AH AR, DT 5 M 5 2 AR 1) W S0 R
L, 38 6 I R R T A Y 2 A AR A
HEAT S 40T, 0 16 T BB Y -5 SR R () R
PEBERACAT 55, AT — 25 7 B L) B

A SR Y peDNA4-2xFLAG-GLUT1 4
JORL, FE GLUT1 — A MX i A 2xFLAG J7
HI) YL AR, T G FLAG H ARG 0 40 it 5 1fi
GLUT1 SRk AKF-RAEMb . 5 H A B GLUTHL
PRKG I 20 i 1 GLUT1 A HI L, HoA Y
RGP T ICENT LA T IR e e FE fe 2R
WhzEH, AR R 5 GLUT1 %) NIH/3T3 40 it st
JOT T 7 1 P 0 2 7 oA TR ADLR IR b PN 2 e
A 2AR 3 AT RN 20 i 17 FLAG-GLUT1 ik7K
Ak, AR E A IR RE R RS
GLUTI %30 5 7 A 2% 5 4 it 18 1R A4 44k 25
FLAG-GLUT1, JF 2 25 B iR, & BI*H Aric i
2 — JI5d 48— D — 7] 2 RS 00 L B s g A ) R
TE % SO R AL A7 5 X GLUT W PR M 28 ik f 10 52
Wi, TR GLUT ARl R Ak 70 0 S U YL Al 21
IR TEIETIRE

25 LA, GLUT1 XU R LT 4y A
RETHEE, RO GLUT1 7R
AR KR T R TR A BT e Sl —
S GLUT1 BRI AEHE I ARG B A VR
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