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ZEXT, £ N, B W, BEFE, KEF, KHE, FRHK, EEW

(IR TS Bl 22 B RS TS 453007)
FEEE 40/ % % 4 3L 4232 31K 1 (sodium/glucose cotransporter 1, Sgltl ) & By 7 % 4 F 4R 8y £
EHE A, L4 w %A RT-PCR K sgltl £ H 2K, 7 % F PGME-T # K AT )7 7| X .92 &
P AT, K E N 92 N EFEER (544 ~637) y % RAE N H 89 B (sglrl-P) ) , 973 sgltl-P, 5|
N EE YL 8 EcoR | fo Hindll J , % # % pET-32a( +) b, M2 & 38 # & pET-32a( + )-sglrl -
P,#% % E. coli Rosetta #* R EA AL H T2 ,#iL IPTG % 2 k&£, RFERFZ K, U
M N AR ] & Sgltl 4 PRk, SDS-PAGE ®ik 4Tk B, BEAr £ Tk 2 F &4 4 30 ku, %k
AES#RESLTES, ARFEZKE R, £E LKA 38 d, # 4 T # Sgltl Hiik,
ELISA A& K 1:10° o m A & R LV, Uk B ARG E A0 fod B i, T D0 A T 42

Sgltl th KX T AH K. IR RT A E I Sgltl RARBEEEUNARHRER T £
#h, BB, SRBUHY Sgltl JuA A #1 A T 328 & % Sglt]l # 2 & Ak A g mg B %,
KR 8; 9/ FHEEE AR L Ak ; ELISA; JUAEm M

FESES: S917; Q 789

WEE Y E TG S A AT DB TR R, S
YRR B AR TG s 3R . WFoE R, sh il
ok R R VAL ) B 3 2 A W L LB R R
B R 0 5 80% o PRI, ) 26 AR 18 IR W A
A A B AR mEEN . BERCIESE,
R 2R IR 2% L A/ e B L e s AR 1
('sodium/ glucose cotransporter 1, Sgltl ) 2 i Bl %
AR A L TES AR s s b B
FEEL Y,

Sgltl J& SSF Sk mi it ' =, FEAE /N b %
Tl AR 2% KB S it/ NE SR8 o TR/ Mg B R AR i
FOREHREC T AT R R A R 1
53N N T T N e Y S AR A S I =
Fik,

Sgltl VE A1 M i s 1) R BRIk, EE AT
/N RS TS Bz 40 i BBM U] £1%) i 2 B I Wi S e
iz 2 g 3 o A W A W S A
o, =L Seltl iz /Ny, Sgltl AR

Wi BEHE:2011-11-07 1&[E] 5 #7:2011-12-09

XEFRERL A

SEAZIRU, AR S AR EEE 54 1 mol A
AR 2 mol GBS T, B Na* - bh— A4 i AL
Lo Na Vi EREESE A ™ B L T
SLIRCNE ) Glue J5 A0 D e T i

SEF sgltl SERLUR 5y T4 B R e BF
G AT TR HCR R R R 2 R
HURRTERD U ol 2 e p LR I & K
L, 608 i FEDRRK 19 AL S B9 €8 5 i 412
FHOPE X, ABFGLLABE( Cyprinus carpio) BF
GO G, AECL L A B sgln 3 cDNA
SRR P Fik Sela BAEE R
bl Seltl FE bR, M TR g 2
W A 0 S

IR N RS PR
1.1 ##

KEAH SCR A O, e Sk
PR HAR (23 kg) .

FEHWE : [} R A ABEIE G H (30972252) 5 i 15 44 AL BHE @I 7S A 3T H (2010HASTIT020 ) 5 3] 99 45 B s BRHL B H

(112102210106 ,112102310321)
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X ) AMV 2 —4 cDNA & i il &,
UNIQ-10 =i ] DNA #lifb i &40 3 4= T4k
Yy TRE( 11 ) A FRZS 75 plus DNA K45, EcoR
I, Hind TIF Protein MW Marker ( Low ) 2504 5 /&
E4 Y/ 7] Plasmid Mini Kit 1 %) § OMEGA 2
7] ; Goat anti-Rabbit IgG (HRP conjugated ) 174 /i
RS F A A P H R A R T2 7] T, DNA
AR 5 55 [5 Fermentas 23 w5 5642 f [RAA ) AN
SE4 iR A ) B A2 SIGMA 23\ s HoAl AR fk
AR B A2k, PCR 7345 916 i 248 T
A TR (i) A RS ) 58 18, 17 3100 5 e v 56
ZHAEYIBEAR (L) ARRA R 5E

BLEE PCR {Y ¥y H Biometra /A &, DNA
F 3053 B i DNAMAN {4, il br ) o {3 il
FLARAE R 4% 45 B Thermo /4],

L E K PGEM-T Vector 4 g
PROMEGA /A @], pMD™ 19-T Vector It H
TaKaRa /A& ; 32K IM-109 Rosetta 15235 5L
pET-32a( + ) Vector 7 3L 56 &= R 17 .

1.2 PCR 5|4i&it & RT-PCR

| H] Primer Premier 5.0 it W%t 5| 4, KT
ARSI E O RIS B8 sgln FE 2K T8,
B — XRS5 1Y) sgl -F i sglrl-R

sglt1-F .5 -ATGGGTGAAGAATATTTTGG-3'

sglt1-R;5'-TTAGCCAAAGAAACCATGG-3’

X} fr EcoR 1} Hind T XU A5 14
RSt rEs |9 sgltl-F2 I sglil-G2 :

sglt1-F2. 5'-GGAATTCAAACCCATTGACG-
ACAAA-3’

sgltl-G2; 5'-CCCAAGCTTGTTTCTCCATA-
GCGGT-3’

RN 5343 59 Jg EcoR 1 K Hind 1 ) i 1)
(=¥

K H] Trizol 2 $2 HUHE Fij i 41 24 5. RNA, ]
Oligo (dT ), 51 ¥ it 17 2 § 5 4 i cDNA, b
cDNA NHIHR, & sgltl-F Hl sgltl-R 5| Py it 17
PCR 33 )z i £&544 % 95 € 3 min,94 C 50 s,
52.4 C 50 5,72 C 2 min 10 5,30 MG, 72 C
10 min, 14 C{#7%, PCR =447 1. 0% B s
BEIREHLIK 3T o
1.3 PCR YW =E.EEUREHRMN
pMD™19-T-sgit1-P fytg e

PCR 7125 1% SR SEIE L UK 4522 5 FHBERE

IR & B, K O™ 9 5 pGEM-T A% 42
S, PN AR AT T IMIL0O , AT LR AT A
AT PCR BHIE 4 PR e R TR 00 o

K sglel -F2 F1 sglel -G2 5149, Pk pGEM-T-
sgltl GOk N EHR #E 1T PCR 4744, 5] A EcoR 1 J¢
Hind Tl Xt Y1 07 £, OB 254424 95 C 3 min,
94 C 50 s,52.4 C 50 5,72 € 1 min,30 PMEIF,
72 C 10 min, 14 CTHELF. PCR F=H45 1% B i
P58 I P DK 68 2 e PRI M [ A ) 6 T i, 44 [l i
FEY)5 pMD™19-T SR ARE 3 0, 357 P i1k
KIGAFE IM109 , 26 BUFH M se B B bR Y R a5 5%, H
Plasmid Mini Kit T Jfi 7 #2 BUR 5 & 32 B pMD™
19-T-sglf1-P JFiki
1.4 FEZFRIEEHMEK pET-32a( + ) -sgltl-P g4
BEE

W BHYE S pMD ™ 19-T-sglel -P 5 J5iA% 3 3%
Jiki pET-32a( + ) 439 EcoR 1 Hind 1,37 C
XUV, FHEEE 1R o) & Bl sglel -P 7 Be gk
PEAL pET-32a ( + ) ik, #4218 T, DNA 3% £ i 1)
RS BT 3% 2 S AR 3R, #8) El 3% 38 B kL pET-
32a( + )-sglfl-P, 314k E. coli Rosetta, ifi & [H P4
il , HEAT RO 45 5 o
1.5 BEWMERMNFSRERETE

VAR BE R TR D e 1% B i 520 T
BER S AMP (1 TB B34, 37 C,200 r/min
PRI B ODyy i8] 0.5 ~0.6, il A IPTG
(W F 1 mmol/L) ,37 C,200 r/min ¥z %1% S
Hi#% 8 ~10 h, iR IBEMH 5 000 r/min B
0 3 min 7 E| R, 57 B3, & # ddH,0, 5 2 x
SDS-PAGE F#£ZEnhifi 1:1 ££ 1. 5 mL Eppendorf
YA /KA 10 min,5 000 r/min B0 30 s,
B35 pL A 54T SDS-PAGE HLk 37, AR 4
IPTG 753 (0] HR R IR 0 5 S 19 5 A 2 i
pET-32a( + ) FRIB B A A XT
1.6 RIEEBHMRE. 4L

WA SRR RSO, 70 L3 % ¢
R W) i 6 mL ZEIRK , AT AT, P S5 (4R 1
1) 2 x SDS-PAGE |- ¥ 2% i, 18 7, Wh K %
10 min, ffi 85 1481 . #17 SDS-PAGE, HiJk 45
Ja ¥ BB 0.3 mol/L KCI 44, i /s H Y
it o VIR M H AR 4591, ICA ddH, O i
Veo B A% BT BRI R B 5 L rp, ¥ R T
(1 d) , JABIER b B BB K, B 200 2250 H 1Y 2
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Eokyin 3 mL AR FER KSR 1, 250, I B,
FHEE G 3 66 RE TR I 2 R

1.7 FREFYHMER S & R 5 ISR 8
N zE

H (DS 2R A B KRR A — e VR B2,
RFHHZEIK (2975 300 g HUls) 456 BN T2
(235 200 wg L) e de -, Bha 10 Ko fey
— o A WIS 8 d FBKR MM (HeF1EFR 1ML
HIZSE 1 d) o SRER MFFISCERE T2 KR A & P e
FIRTE LA, IR CE 2 h, R IR B S
4 Cbp, ZBER AT IR BTG PTG
My — 8P, MBI L) 1 500 r/min #.0 10
min, I FVERG TR BRI BTIITE &, 70
PURTIRORATE , T T 4 CHH.

K HI M 5% A 9% W% BiE I %€ ( enzyme  linked
immunosorbent assay , ELISA) ; %51 J& ( 4k 1 1Y
Sgltl FlvG ) M BT 9 22+ (0. 05 mol/L
BRIRER 2T ,pH 9. 6) Hh , Z3 iy 10 pg/mL,
LN 100 pL, I35 57 25 100 B A 22
W), A CHgidw)s, 1 xPBST[1 x PBS +
(0.05% )Tween 20 ], TR FUES 3 IR, &K 3
min , R J5 4L 100 wL #HA13(0. 5% BSA) ,37
CHFH 2 h,1 xPBST 1% 3 K, INA—¥i, MLiEFE
fiF 10% ~10° fF AR FET 1 x PBST 1, 4L 100
wL,37 THEFF 1 h,1 x PBST 3 3 U, AR bR
0L BEbR PR IR, 101 000 AR T 1 x
PBST 1,441 100 pL,37 C,1 h,1 x PBST yEi%
3 U, BALIN 100 pL A4 3% (TMB 590 , % iR L
# 10 ~ 15 min, Jil A 50 pL,2 mol/L H,SO, £ I},
M bR A b sk
1.8 Sgitl Hfkny AL am

R A 0 3 A M ) G B, AT A D)
A RS wm, 1% WEETE R, AT G 520K, 4
JEHL E Y @, RARNE LI G, K5 B B A
B R o S A 2 e 0 ) 20 3R - N R E i 4R
ALY BEBE T | = 13 35 P — PR —huiEik
DAB i {8, %k,

2 4k

2.1 BEBEFERYEELZSHT

FRYRHE73E sglrl PCR 348 F B il e 45 5,
JH BepiPred 1.0 7E £k Ik 55 i T0M Bt J5 & 407, 3 2ok
A3 W, 4500 Sgltl 8 4 546 ~ 637 E HEIR T IR

PR, TR FAZ R E 0 H W A B, >k A Primer
Premier 5. 0 5| it 544, LA sgll KB 15
M, Beit—X 4 EcoR 1 K Hind I V)47 5 1 51
Yy sgltl-F2 F sgltl -G2 A7 3y & A P P FE 1
H i) Fr Bt sgll-P(276 bp)
2.2 =& sglil EER) ORF

L) ST P B BB i RNA A 255 S, 4
RT-PCR k753 T sgltl 2K H Y B, 1% 38
PHEERE LUK B, 39 51 T K2 2 000 bp (1) DNA
FBCCE 1), X315 69 BH M 56 B sgltl -pGEM-T
Vector #4738 , 25 R KW i F Bk
1977 bp, &7 5 LR 7R, 1% DNA R B by
718 sglrl (1) ORF X,

E 1 &2 sglfl PCR 3 &= BBk 47
M. 2 000 bp DNA Marker; 1 ~2. PCR 7=4j

Fig.1 Gel electrophoresis analysis of PCR product
M. 2 000 bp DNA Marker; Lane 1 —2. sglfl PCR product.

2.3 yBmEREERER

AT sgltl 424 DNA Jy B g A, LA
sgltl-F2 Fl sgltl -G2 H5|¥yik4T PCR §7 3, 7E 250
bp BT3RS — S e SR 45 (sgltl-P, 52 BR K/
29276 bp) (K 2)

2000 bp

1000 bp
750 bp
500 bp
250 bp
100 bp

B2 8 sgll HFREKXIG PCR G/~ R) Bk
M. 2 000 bp DNA Marker; 1 ~ 3. sglrl #7 JE 7t 5 # X 38, PCR
product,,

Fig.2 Gel electrophoresis analysis of PCR product
M. 2 000 bp DNA Marker; Lane 1 —3. sgltl epitope region PCR
product.

http : // www. scxuebao. cn



332 Ko ¥R 36 &
2.4 tEFRIEHK pET-32a( + ) -sglel-P F 1T 2.5 BHEEBMRIERERE

i39I Evand

HRHYE sgltl ORF JE5)i%it5| Y sglrl-F2 | sglil -
G2, 5| ¥ BR il 1k 1 U] £ s EcoR 1 F1 Hind 1l ,
PCR ¥4tk )5, 5 pMD™19-T Vector & 33, 3%
BUSRE, ] EcoR 1 Fil Hind W XA, F-5 4 4] it
Rt D) 4804 pET-32a ( + ) A% 4%, 19 3| H 240 R 3k
Bk pET-32a ( + ) -sgltl-P, 5% §ifi 1%E 31 1) B4 5
P& pET-32a ( + )-sglrl-P 4T EcoR | Hifi Y] I
EcoR | F1 Hind Tl XLRGY] (& 3) , 1% By b K
HLUK AT D) 245 5% . 1 S UKE Sy g ) 45 2R, 17
T 6 000 bp [l A — 45 1E Wi 4547, 2 S IKkIE N
U455, a] LU ZE S 7E 29 6 000 bp [ff i Fl
500 bp T A M A LUK, 7351 5 pET-32a( + )
M sglel-P H Y v BoAK BEAHTR], W] M1 pET-32a( + ) -
sgltl-P 2y PR HL2H F iR ik

B3 EHREFRM pET-32a( + ) -sglfl
(276 bp) HyEE ik B &
M. 1 kb DNA ladder; 1. pET-32a( + )-sgltl-P(276 bp) Hifi]
LUK 5 2. pET-32a( + ) -sglrl (276 bp) WU HLIK I .
Fig.3 Electrophoresis pattern of recombinant plasmid
pET-32a( + )-sglt1-P(276 bp)

M. 1 kb DNA Iladder; 1. electrophoresis pattern of pET-32a
( +)-sglfl-P(276 bp) single digest; 2. electrophoresis pattern of
pET-32a( + )-sgifl (276 bp) double digests.

DL a3 ikl pET-32a( + ) B I FI TG PTG
P52 pET-32a( + ) -sgltl-P [EBABAPEXS IR, H]
IPTG X} pET-32a( + ) -sgltl F 2 F K BARAE R
T Rosetta 115555, SDS-PAGE i~ 1 54
SRR A, K/NZ 30 ku (& 4) 1 A4 X) BE
SR M AT S S 26

M1 2 3 4

97.2 ku
66.4 ku

44.3 ku

29.0 ku

20.1 ku

14.3 ku

4 E4H sgltl SDS-PAGE E ik

M. &/ F i85 1 Marker; 1. pET-32a( + ) #:4k E. coli Rosetta
YRR ; 2. RIKA WA PTG S5 3 ~4. RiXU A PTG
PR

Fig.4 SDS-PAGE analysis for the recombinant sgitl
M. Protein molecular weight marker (low ) ; 1. E. coli Rosetta
with pET-32a( + ) as a control; 2. expressed protein in E. coli
Rosetta without IPTG inducement; 3 —4. expressed protein in E.

coli Rosetta inducement by IPTG.

2.6 Sgltl HLMFRMMELE R

PUME MM ELG R WE 1, A B C r5lkE
AR (5 1 ~8) By 3 4471
563D D IEH RTINS s F 2 BOA G IR i
PEXS AR JE I BEAR G2 Seltl Pl i OD,, fH,
RINL R RE” Fm ik FIBT R, Seld BT (1Y
R 1107,

&1 ELISA IEHRMEZM
Tab.1 Determination of antibody titer by ELISA

s B4k dilution

102 10? 10* 10° 10° 107 108 10°

1 2 3 4 5 6 7 8
A 0.910 0 1.032 0 0.847 3 0.617 3 0.202 1 0.107 7 0.107 5 0.088 7
B 0.912 0 1.0413 0.857 0 0.6258 0.202 2 0.109 9 0.107 5 0.088 6
C 0.926 6 0.995 7 0.854 3 0.619 6 0.199 1 0.108 9 0.107 3 0.088 6
D 0.141 5 0.092 5 0.079 5 0.076 2 0.081 3 0.076 9 0.074 8 0.076 0
F 0.080 3 0.080 2
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2.7 Sgltl BN AR

W, Sltl 32 BAE /N S0 6 Wl IR 2% 40 i
Rk AU DT R E IR i R Ak
PIREPRIC A LU E B0 1eG o —Hidb AT e (o, 1

BT AR Seltl HTARTE SR 7 vh i 45 51 00 (1K
5). Sgltl FEGERL TR MRS L, 18 5-a Hhaf
SRR 25 5 B ] S 14 A B (0 R P 2 € 2R, (2
DI FEATEXS IR (& 5-b) .

(@)
5 EEETHA Sgitl RIEMNGEBEALANFRNER

(a) PHPEZEE; (b) Btk

()

Fig.5 Immunohistochemistry detection of Sgltl in foregut of C. carpio

(a) positive staining of foregut; (b) negative control staining of foregut by omitting primary.

3 3ie

AW 1 B A (e 7 W L 1 28R 2
WE 8 AR TE R S R b i s AL,
W b e A R 2% 1 i Sgltl £ 57 WS s 1 1)
H AP ZUAE , IE S 2 1 R 2 S W R B A o
EMEER . WFERI, Seltl (98748 255 | K i % bl
2 FLOWE W I BE BT %R AN ( glucose-galactose
malabsorption, GGM ) " HELPH ¥ #£ik HEH
B B A P S s 5 R Seltl 2R B A
TIREMI S5y, T EOUUAR S BUAR R )9 B AR £k, B L
Sgltl 7EZN A mriGsih A R E L, Xk
I T XoT ) 25 AR B WU S AR S AL, R
Sgltl sz itk /N o T A 2B %) A1 FH RE 77 55 R
FLEE W 2%, BRI T DR AR . B T
25 Sgltl HLER RO I WAR L . AR
FFAZ IR R GRS BA R IR iy Sgltl @l &
DRI & T Seltl i, biik R
TR e HAL R B Sgltl f95E M 208 T 444, 3 A
FEAS A3 AN B B AR, Il R I S 2
B Sgltl BRIBBEE T ALl .

H AT, ASREA &30 i Rk R alifb B A4
T PRI S E 12 2 U T R A5 A A RERIE ST 1Y
TS, AEA RN 3k T A AR B, 05 R R
HB AR 254, RIER 1 50 1y 1 25 B B e e
g Ea, JEHSE TR B 1 N S Al C
[ Bt 437 T M S 8 2 M o — et o 2 e

AR B B R ik, M IE sgil BEH 4 K
1977 bp, H: Sgltl HEFHAT 14 P EEER, HH N
Ui Al C i ST AW, Br AE 41 33k sglrl S
A RAAE—E R RIAE . PR, 7 H 0 R 2 s B 7
3| sglel JEPIAYSERE T, 8 i o3 A e e P e R
A PURDEE R BL, K/INA 276 bp, i AR IR
K pET-32a( + ) 2 si e fi i f M EEA R
KBk pET-32a( + ) -sglfl-P i@ i IPTG 55, 3
B30 ku WERGHEE . DLRES B B R P A
BB 22 Ay, 3R 45 Sgltl HLIRIML I , ELISA £
TUC MR, TS AL K 2] 1107, Feyie s
BUL A4 R TR Sgltl HTARA B 1A ks

k.

B3k
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Expression of sgltl gene in Cyprinus carpio and
preparation of its polyclonal antibody

NIE Guo-xing”, WANG Bei, YAN Xiao, HOU Cai-xia, ZHANG Jian-xin,
ZHANG Xin-sheng, ZHENG Jun-lin, WANG Jun-li
(College of Life Sciences ,Henan Normal University ,Xinxiang 453007 , China)

Abstract: The high-affinity Na*/glucose contransporter Sgltl is one of the important members of the
sodium ; solute symporter family ( SSF) , belonging to the homologous family 5( SLC5). The Sgltl plays an
important role in accumulating glucoses from intestinal or kidney epithelial cells against an adverse
concentration gradient and maintaining the adjustment of metabolism. So far, few studies on Na™*/glucose
cotransporter have been reported in the freshwater fishes. This research would develop special antibodies of
Sgltl , which could supply the foundation for the research of glucose metabolism in Cyprinus carpio intestines
on molecular level. To study the molecular mechanism of glucose metabolism in freshwater fishes, the full-
length cDNA of sglfl in C. carpio with an ORF of 1 977 bp was cloned and the antigenicity of Sgltl was
first predicted. 92 ( 544 — 637 ) amino acids with strong antigenicity and immunogenicity were selected as
target section of sglfl in C. carpio and were cloned into plasmid pET-32a( + ) vector which had restriction
sites for EcoR | and HindIll. The rcombinant plasmid named pET-32a( + ) -sgifl-P was transformed into E.
coli Rosetta. The Sgltl-P fusion protein of approximately 30 ku was highly expressed in E. coli Rosetta after
being induced with IPTG. The purified fusion protein was used as antigen to immunize New Zealand Rabbits
with ear margin veins by subcutaneous injection with power. The results of ELISA showed that the titer of
the antiserum was about 1:10°. The Sgltl-P polyclonal antibody was used to determine the expression of
Sgltl protein in C. carpio intestines through immunohistochemical method. The result revealed that the
antibody performed high affinity and specificity and could be applied to study the expression and locating of
Sgltl in the C. carpio. The Sgltl-P polyclonal antibody also could serve as an important research tool to
study Sgltl expression and transshipment activity of C. carpio. Meanwhile, the Sgltl-P polyclonal antibody
could also be used to exploratively study the expression location and quantity of the Sgltl transporters in
other fishes.

Key words: Cyprinus carpio; sodium/glucose cotransporter 1 ( Sgltl ) ; prokaryotic expression; ELISA;
antibody titer

Corresponding author: NIE Guo-xing. E-mail; niegx @ htu. cn

http : // www. scxuebao. cn



