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PN TR A o SR

EHSNAT2-EGFPEE & EH
MRIESEE

F’E%E@ix?ﬁ%*
(LRI R 27 A iy S R B RE 22 e, L 200234)

WE S RABREEZRARTRNZERLAAT A EZN T HAARIEZRG, s 6 A Bk
HBREE T TR, AT LH AR XA RABIREEZ R G2 (SNAT2) AW Ley ik b
E A, J)ﬂ T R A58 32 A 45 & 5 0% & (EGFP)M 2 T SNAT249Cs%, i i H R PCR. Bgdpfe
DNAR 5% 5% & 20 A Az AGK b H6 M) 5 B4 6 B 205 K R B 4% S ABE S B 4m i (HEK 293 T cells)
Jl Western blot#f=ig .25 8 £ b, F B 44T 5% FAe M H5 R % 2 SNAT2-EGFP#) & ik 5 T 4m it 8 4,

R A, SNAT2-EGFP & &% & T4 F ¥ A tm el o Gk JF B 48 45 T am B b SNATz-EGFPm%\
F O TR RAME A S IE RN FTSNAT2H s M Fa T R T — MR B T,

KA

AR A2 W 55 /N IR MR D 28 v PR 2 L 1
SE N ZL IR, P A S e A2 &
G EEWEER . — HAEES5 TM&Eeh
B @ IR—A A B B AR R R, 2 R
T JT— A 2R O IR AN R GO S B R IR 1) %
JE AL ) AR 10> TE 2. A3 S BN A5 v PR 2 O
TR 1) 95 B i 3 b 2% 2 19 Ji B 42 2 1 (sodium-coupled
neutral amino acid transporter, SNAT) 1 57, LI RE 2L

A DA A 2B AT PR, W AR R S A4 Ak
ZEA P,

O R Wk e 12 8 A @ T SLC38 K Jik(solute car-
rier 38), JLAG 54 #Y: SNAT1. SNAT2HISNAT4LL
A 2 2 (alanine) A 5 4 % 18 K4, AT System A; 1fi
SNAT3FISNATS LA N 11 v 1 2 5 18 4 e s i
¥, V44 System N SNAT2 & 5 Ji5 Hh 750 L. sh )
ﬁ#ﬁmﬁﬁzﬁ’]”ﬁﬁ@f‘ﬁﬂﬁ%x_ T, SRR

REAS I H HomRNA, K 0L H w74 72 #F 511012,
SNATZ%EZTEUU A TN B B DX Ik, HON i 1 41 i
Cui {40 U 7T, SNAT2E 5 i i ds — A rp R O
1% () [ IS 3 /) 3 1/ NaiE N 41l i, BRI s 1
A2 A IE B A I AR HL R P . SNAT2HE A 7 1)
BB L PSR I8 (TMD ) [#) X A Bt fleN 82
FITMDS 1) 75 2 B2 T384 55 Na (1) 4 & %, H.Cii il
o AR O R R T SRR R ) AT T

W RMNG A R A ar (O R 1 Bl A, /B

SNAT2E*/I\V\]EH?§ 1, ooy g afifn gf i ik FE R
S A MRS, H ik A 8T SNAT2 i 14 45 74 fif
UESER

F A I 1 PR R A ) % L PR,
TR 2 R SO T 1 5 — Sehr 28t )
G H I (GFP). HASE R i AE — Ay il iR B
JLRIRIE, A TR B8 . 7E SNAT2 RN A Jiij
In EGFPER [, I BAR 45 2 W i e iz B 1 2 Rk
JoE AL A8 N HE BE RS WL (ACAT 1 CR
i FHARRSS, 38 i PrHA ST 8] 3 b PR
D AL P 5 e % i 1 (10 )5 A N 51 i
(% B IR e 2 B 1 1 (PAT DN 3 i EHARR2E,
FH DRSO 57— (R0 11 2 B R e ds B 1 1) k™) 7
N 2 LGz 85 1 (hDAT) N S I EFLAGHRZE

FHCARS 22 2 Jfe iz i 1 (P 3R aR P

T M AL FISNAT2H0 4 L A% 5 5, B0 AN AR
FET b, B THE EAZ 41 i3 IA 2 {4 pBK-CM V- SNAT2
ICHR AN T Heam M 2 5,5 S 2 11 (EGFP) R il & £
HIL [ k. 45 B W], SNAT2-EGFPAE P4 Jiit M v 1F

Wk HA: 2011-07-26 4232 H H: 2011-08-11

5 284 (N0.30870560) il B2 B A ZE 514 (No.10540
503400). LT BCE % 0 S RHIT AT H (No.092Z139) 1= i 11 H 4
2RI H (No.S30406) Rl it I O 2% 4 i A 49) 2% B i 2% R e 03
H (No.DZL808) %t B 15

HHIAEE . Tel: 021-64321069, E-mail: zzhang@shnu.edu.cn
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AR, FRIEREAL T AN L, O LS HFFUSNAT2
(¥ 45k Ky e S I R AR ARAE AR B (s A 4R it 1
AR TR

1 RS
1.1 ##t

LIl fok. Eftfmiesk  pBK-CMV(A[1 098-1
300])-SNAT2-myc(LL T fij 5 A4 pBK-CMV-A-SNAT2-
myc) H1 pMD-19T-EGFP # 44 5k kg i K2
YA oy 1 AR SR S AR NIRRT 40
(HEK293T/17, ATCC number CRL 11268)Il5) H
REE e R RS TR OR8ZS 01 25 40 I %

112 T R Bgdfe A AKX A B3 9 DT XD 1,
Bip 1. Not 1. T4 DNAJ% 4 if§ ) H 3% EINEB/A #;
2xTaq MasterMixly [ At 52 5 8 20 A Pkt A B
Al (BN R & AR i A R DHS o 52 25 4H A It
E RARAEW); Lipofectamine™2000 Reagent!ly H Invit-
rogen’A 7); DMEM, Jify 4= 13 14 H 2 [ Gibeo A 7
G PIGFPHR 25 2 7o e PR FI BRI S Ak P g b i
(1Pt lgG (HAL)FUAR I B hRHE IR A 7l Pierce
BCA Protein Assay Kit, ECLAL 2% KGR A & H
52 [E Pierce s w5 H AL 24 4 [ P2 orHr gl e A
WEFT BT R 514t B T AR TR B A w4k,
P | /NS et Al

1.2 7%

1.2.1 PCRI 34EGFP# I #2SNAT2 % DA
Tag MasterMix 4} 1] LLpMD-19T-EGFP., pBK-CMV-
A-SNAT2-myc i A F AR, A F Primer Premier 5.0
T8 IEPCR S [ )(FK 1), i PCRY W4 EGFPRISNAT2
BEDR o SR 1 %R IR R B (0.5 pg/mL AL &
) ERL RSN

1.2.2 pBK-CMV-A-SNAT2-EGFP & 41 4K 49 #) 2
Hitte oyl 2tk PCR = M) EGFPRISNAT? .
SNAT2#47 Xba T Blp TXUE§) ;2 N ; EGFP334TBIp 1
H1 Not TR [ 5 ; pBK-CMV-A-SNAT2-myc# {4
JiURL3EAT Xba THINot DXRG VI S o 4 B D] (B 4
((JSNAT2. EGFPY5pBK-CMV-A-SNAT2-myc# {4k
J B IR BE IR HE A3:3: 14616 °C R T4 DNAE %
FE15 hJm, A BIDHS o5z 41 b, 47 Kan (50
ng/mL) 1) 1.5%35 g ~F A, 37 °CHa i 55 77 # vh 15 7%
12~16 h, K H BRI AT

1.2.3 pBK-CMV-A-SNAT2-EGFP % 2B 4K 64 % &
PRI AL ) R T B R s B B RE, A 7 Kaan
(50 pg/mL)[FJLBR; 7% %L 137 °CH; 7£12~16 h) k47
PRPCRYI A S (i 5 19 W2 1); 2 HUSUR DNA
JEATEED] W74 5E

1.2.4  Jf Western blot#an] & 24k 44 & A 4 pBK-
CMV-A-SNAT2-EGFP i ki DNA LI J5 454 2 1) J5 1%
W ] 4% e N VR iR ' 41 FR(HEK 293 T/17), % 447712 h
W s 9% HEK293T 41 it (DMEM+10% FBS, 37 °C,
5% COy)o e YL ] 41 %35 B LAB0%~90% A ‘EL., it Fir
DNA 5 fig Jii & Lipofectamine™2000/1] Eb.451] 4y 1:3, ELAK
WG WG AR R i B 5. 43 il i &R pBK-CMV-A-
SNAT2-myc HIpBK-CMV-A-SNAT2-EGFP Jii i DNA
¥ 4L36 hIfHEK293 T4 i, FH S 2 1 Rk 24 ik 4 i
Jii, T4 °C, 1000 r/min, 250315 min, B FIF W, B1E
F . ¥ EiE W T4 °C, 35 000 r/min, 25030 min,
Fr B3E, WD RN R E . 10 pgH10%
SDS-PAGEHLIK 73 5, ¢t 1 i 8 (1 7 % 2 2 A ik
LIR(PVDE)E . 730l ISR IR BT GFPARAE 2 e B ik
(1:6 500)MI=F- 41 9eIgG —Fi(1:5 500)#F F 1 h, W H

=457
M5 o

®1 I HBEGFPIISNAT2EE KR35 14571
Table 1 _Primers for amplifying EGFP and SNAT2 gene fragments

FER B 5149)(5°-3°) IR KL (C)
Fragments Primers (5°-3") Tm (°C)
EGFP EF: CAT GGG CTTA GCT GGA GGA GGA ATG GTG 67.87

ER: AAG GAA AAG CGG CCG CTTACT TGT ACA GCT CGTC 69.30
SNAT?2 SF: GCT CTA GAG ATC CCT CGACCT CGA G 66.90

SR: ATG AGT GCT AAG CCA TGT CCG CCT GCA GAG GCATC 71.44

RNZ B3 A BRAIE ] OIRE R P8, Aoy R R SNAT2 5 EGFPRI3AN & RTNIEFF 41 . EFFIERS) N W EGFPEE S ) Berty 1 R 514,

SFFISRAM 5 A4 G SNAT2HE K 1 B 1) b Nl 5140

The underscores were the sites for restriction digestion, the grey-lighted sequence were three glycines linking SNAT2 and

EGFP. EF and ER were used as primers for amplifying EGFP gene fragment, SF and SR were used as primers for amplifying

SNAT?2 gene fragment.
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1.2.5 Aot R E M N LK £k

4 pPBK-CMV-A-SNAT2-myc Al pPBK-CMN-A-SNAT?2-
EGFP# 8] 55 YeHEK 293 T4l fity, #5424 hjm, FHHOL
LI AT W e 41 T

2 #R
2.1 FHFEHpBK-CMV-A-SNAT2-EGFPHI#3E
Y 35 TR pBK-CMV-A-SNAT2-EGFP#4) 4 5]

mycSURE AR, FHZ T K5 13 TPCR, SRAFEGFP
FISNAT2HE R v B, 28 HELKAIE S /N IR, 23 24
750 bp (KI2A)F11 870 bp (1X12B), B 1% A AT
] 4% 7. W pBK-CMV-A-SNAT2-myc )5t . 33 47 Xba 1
FINot DB, 3843 —AN K Bt k4 358 bpfil—AN/
Jr Bt A3 360 bp, VK% 5 TN A (E120).
A N WU JS 1) SURER Bt SNAT2. EGFP
—ANDNA v BOE B K AT R DHS o 52 25 41 1,

L& 1, CMV R 31 )3 8§ 5%, SNAT2MEGFPAE [ TAVRAG T e wig . @ ARSI ER DT
Rl 2k, TEEGFPEEDR Wi it 34N H 2 A HE 1) BIVRPCR, 733k 43 1750, 1 870, 2 600 bp /eA7 )7
FR. 55 LLpMD-19T-EGFPHIpBK-CMV-A-SNAT2- B, 9 W HEGFP, SNAT2. SNAT2-EGFPK:J5 754

BIpl Not I-HF

Xba 1

pBK-CMV-(A[1 098-

CMV promoter 1 300])-SNAT2-EGFP

6 956 bp

1 pBK-CMV-A-SNAT2-EGFP = 48 i B i
Fig.1 Map of recombinant plasmid pBK-CMV-A-SNAT2-EGFP

(A) bp 1 23 4 5 6 7 ) 1 2 3 4 bp © bp 1 2 bp

10 000 000
24 500
6000 5000 4358 000

3500 3360

2 000
1500
1 000
750
500

1500

1 000

500 500

250

A: 1: DL 10 000 DNAZ> T-Hb5ife; 2~6: EGFPEEN; 7: FIVERTIE; B: 10 [IPERTIE; 2~3: SNAT2HE[A; 4: DL 5 000 DNA% 1~ A5 ifE; C: 1: pBK-
CMV-A-SNAT2-myc Kk J Bt (4 358 bp) Fl/N i Bt(3 360 bp); 2: DL 5 000 DNA4) T ARk
A: 1: DL 10 000 DNA marker; 2~6: EGFP gene; 7: negative control; B: 1: negative control; 2~3: SNAT2 gene; 4: DL 5 000 DNA marker; C: 1: the big
fragment (4 358 bp) and the small fragment (3 360 bp) of pPBK-CMV- A -SNAT2-myc; 2: DL 5 000 DNA marker.
2 EGFPFASNAT2E[E B9 18 5pBK-CMV-A-SNAT2-myc G i BIBE T S E
Fig.2 Amplification of EGFP and SNAT2 genes and identification of enzyme digestion of plasmid pBK-CMV-A-SNAT2-myc
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(BIBA, B8 T —/MNE%FIPCRE ). XAG %K
WISNAT2. EGFPF B C4 1588 T pBK-CM VL 1
t.

FHBEEDI ) 77238 — 20 % 5 pBK-CMV-A-SNAT2-
EGFPH4 Rl 1y, 388 1k F kARSI HE S0 /N (1) %t (1]
3B): (1) —EgUIf3 3 =/ F B, KJE 0l 58k K
J B (4 358 bp). SNAT2 (1 875 bp). EGFP (758 bp)
FARF B (B 3BIKIE 2); (2) —IRAN ) (1 XD 43 31l 73

FJZ)1 850 bp (K 3BikiE 3). 750 bp (& 3BykiE 4)-
2 600 bp (& 3BIKIE 5 v B, 5 SNAT2. EGFP.
SNAT2-EGFPYERK LA 5 o UKIE 6 57 T BE)
T FE 20 7 ki pBK-CMV-A-SNAT2-EGFP.

ek VA PCRAIE ) 45 € 5, Fr3kiAs ()pBK-
CMV-A-SNAT2-EGFPZ: i DNAJI F, i W] T 47 1541
T
2.2 SNAT2-EGFPRIE &AM T IEFIEE

A: 1: DL 10 000 DNAZ}fHAriE; 2: PCRY™ 4 )7 BC (GI9EF, 5I#JER); 3: PCRY™ M J7 BL(F1#SF, 5I4ISR); 4: PCRY™ 4 )1 BL(F1#SF, 54ER); 5:
DL 5 000 DNAZ T #5#E; B: 1: DL 10 000 DNAZ) F- A5 1fE; 2: Xba 1/Blp 1/Not 1=1]pBK-CMV-A-SNAT2-EGFP; 3: Xba 1/Blp TXiV)pBK-
CMV-A-SNAT2-EGFP; 4: Blp I/Not L H/]pBK-CMV-A-SNAT2-EGFP; 5: Xba INot 1 A §/)pBK-CMV-A-SNAT2-EGFP; 6: pBK-CMV-A-SNAT2-
EGFP.

A: 1: DL 10 000 DNA Marker; 2: PCR fragment (primer EF and ER); 3: PCR fragment (primer SF and SR); 4: PCR fragment (primer SF and ER);
5: DL 5 000 DNA marker; B: 1: DL 10 000 DNA marker; 2: pBK-CMV-A-SNAT2-EGFP digested with Xba I and Blp I and Not I; 3: pBK-CMV-A-
SNAT2-EGFP digested with Xba I and Bip 1; 4: pBK-CMV-A-SNAT2-EGFP digested with Blp 1 and Not I; 5: pPBK-CMV-A-SNAT2-EGFP digested
with Xba I and Not I; 6: pBK-CMV-A-SNAT2-EGFP.

E 3 pBK-CMV-A-SNAT2-EGFPIE M5 A EiHPCRS AL E
Fig.3 Identification of pBK-CMV-A-SNAT2-EGFP positive clones by bacterium fluid PCR and enzyme digestion

2.2.1 JH Western blothei & 204K 649 & ik SNAT2H1

EGFP#E il &3R8, flfr 8 A 40+ 5K/ h81 kDa.
54 pPBK-CMV-A-SNAT2-EGFP it DNA% 4 36 hf]
HEK293 T4l Jitg,, #2081, H] Western blot
RIMEGFP ARk, 250 WL K4, 7T LUE HAS
M2 EGFP 4 14> ¥ & 7E 80 kDa/r 47, F1 SNAT2-
EGFPl& & (1 Wi 70 7 5 K /NMEFT, 175 pBK-
CMV-A-SNAT2-myclf# I % 4% ) HEK 293 T4 g 1 A
DUATAT R S e 455 o HH UG T LLiE ] SNAT2-EGFPil
HHE AL A B2k (K 40KE 3) H7E A7 2140 i
JigE I (P 43k iE4) .

222 FABCRER L DMBASN E LKk KR IX

F 5 4 5t B pBK-CMV-A-SNAT2-mycHl 5 20 J5i Fi
pBK-CMV-A-SNAT2-EGFP# I 4 J*HEK 293 T4 iy,

24 hJig HBOE 3 SR AR WA B M R 98 ', e IR 4% (5 ¢
63 AT N T R Al B (EI5B). Bl LA B,

1: %, pBK-CMV-A-SNAT2-myc#% JeHEK 293 T4 i (1 5 55 115 2: %}
I, pBK-CMV-A-SNAT2-myc#% JeHEK293T4H fitl (1 I 45 11; 3: pBK-
CMV-A-SNAT2-EGFP#; JtHEK 293 T4 Jitd 11 j5t 2% 11; 4: pBK-CMV-A-
SNAT2-EGFP#£YHEK 293 TN i FrI 4K 11

1: control, total protein of pBK-CMV-A-SNAT2-myc-transfected
HEK293T cells; 2: control, membranes protein of pBK-CMV-A-
SNAT2-myec-transfected HEK293T cells; 3: total protein of pBK-CMV-
A-SNAT2-EGFP-transfected HEK293T cells; 4: membranes protein of
pBK-CMV-A-SNAT2-EGFP-transfected HEK293T cells.

B4 SNAT2-EGFP7EHEK293T#fF &9 FiAH-

Fig4 Detection of SNAT2-EGFP expression in HEK293T cells



1252

ARG Tk

(A)

50 um

(B)

50 um

A: X HE: pBK-CMV-A-SNAT2-mye # % [FTHEK293T41I fl; B: pBK-CMV-A-SNAT2-EGFP#; L [{JHEK 293 T4 il .
A: control: HEK293T cells transfected by pBK-CMV-A-SNAT2-myc; B: HEK293T cells transfected by pPBK-CMV-A-SNAT2-EGFP.
5 SNAT2-EGFP7EHEK293T#ff*h ik 5 E M MR K Bl &
Fig.5 Laser scanning confocal microscope images for testing cellular expression and localization in
HEK?293T cells

21 JHRipBK-CMV-A-SNAT2-EGFPH4 £ i 3y, FF 1] LA
UEWISNAT2-EGFPl 5 8 1€ A7 1 4 i L

3 it
H T, 3BT R P AL A7 R SNAT 2R 3 MEHUAR,
ORI BELAG T %F SNAT245 44 5 T e I i 5¢ . EGFP
e MR S E SO A, SGFPAILL, HAH
RIS IEAE T o N R AL (Y GF PR b i 51 2 e e
Poik il AR I A I EGFP I\ ik, H AT O 1R 23R
T R E [ REGEFP A g 7F — e SRRl H 8 1 1)
FIEFIEANT . Zhang?%: Vh SNAT2 1) Niii 5 AcGFP
(Aequorea coerulescens GFP) [ Ci 32 3] — g, 4 4
T pACGFP-SNAT2 R IAHAK . Iz ] E i RAZEAM
BRSNAT2I#Cts 5 5 J*HEK293 T4 ffu, F o 4t 28
£ MUK I GFP-SNAT2 (1) 36 15, R FILAE 40 i 1 )it
PO 20T JR 2L P % (1,5 1 15 B AR AR AT DX, W)
SNAT2 ] Ciig A SNAT2AE 41 M JBE - (1) 1 1 R IE g
P IR B, TR 5 SNAT2 (N 1] i 5 SNAT27¢
g ) A S PN P DA S PSR
5 CRE 1) K GFPIE £ B SNAT2{ N3 (GFP-
SNAT2)AN[A], AHFGURH = B 744 EGF Pk
1 B SNAT2 (/) C3iii (SNAT2-EGFP), I va [ 3| B k% 2E
W7k B ApBK-CMV(A[1 098-1 300])41. SNAT2-
EGFP il 5 8 111 32 35 J0URE 1) B D 44 3 2k SR N E 5
SNAT2% - 41 Jf A [RIN- i 7E SNAT2 T~ 41 fifa Ji | 11y
ST IR AR Rk T8 S AR BRI ST SNAT2

fgf T ResR it 17— MR -
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Expression and Identification of Rats Glutamine Transporters SNAT2-EGFP

Fusion Protein

Meng Wen, Wang Han, Dong Xiaoyun, Li Yang, Zhang Zhou*
(College of Life and Environmental Science, Shanghai Normal University, Shanghai 200234, China)

Abstract  Sodium-coupled neutral amino acid transporters (SNATSs) in the central neural system played
an important role in transporting small, neutral amino acids, such as glutamine and alanine, across cellular
membranes. In order to detect expression and localization of SNAT2 on cell membranes conveniently, an EGFP
protein sequence was subcloned into SNAT2’s C-Terminus in the eukaryotic expression vector pBK-CMV-(A[1
098-1 300])-SNAT2-myc. After pPBK-CMV-(A[1 098-1 300])-SNAT2-EGFP was transiently transfected into
HEK293T cells, expression of SNAT2-EGFP was detected by laser scanning confocal microscope and Western
blot using anti-GFP antibody. The results showed that SNAT2-EGFP was successfully expressed and localized
on cell membranes. The eukaryotic expression plasmid pPBK-CMV-(A[1 098-1 300])-SNAT2-EGFP constructed
successfully is an effective tool for studying structure and function of SNAT2 in the future.

Key words  sodium-coupled neutral amino acid transporter2 (SNAT2); enhanced green fluorescence protein

(EGFP); fusion protein; expression
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