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Construction and Expression of Cyprinus carpio var. jian Leptin
in Two Prokaryotic Expression Vectors
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Abstract: The signal peptide cleavage of Cyprinus carpio var. jian LEP-A1 (JILEP-A1) and LEP-B (jILEP-B)
sites were identified by SignalP-4. 0 software. And pairs of primers were designed to amplify the jlleptiAl and
JjlleptinB ORF region without the signal peptide sequence. The amplification products were ligated into the
prokaryotic expression vector of pET-32a ( + ) and pGex-4T-1 respectively, and the recombination plasmida
were constructed. The plasmid sequence was confirmed by sequencing and transferred into the host bacteria,
Escherichia coli BL21 (DE3). The recombinant proteins of pET-32a( + )/jILEP-A1, pET-32a( + )/jILEP-B,
pGex-4T-1/JILEP-A1 and pGex-4T-1/jILEP-B were highly expressed by induction with IPTG. The optimum
concentration of IPTG was 1 mmol/L for 5 h at 37°C. The recombinant proteins mainly existed in soluble form
as revealed by SDS-PAGE electrophoresis analysis. The results provided useful information for research on
Jlleptin function.
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( Kurokawa et al. 2009 ) . 4T #4 ( Oncorhynchus
mykiss) ( Murashita et al. 2008 ). K P4 ¥
(Salmo salar) ( Trombley et al. 2011 ) . Vi fif
(Morone saxatilis) (Won et al. 2012) &S 44 B
14 ( Epinephelus coioides) ( Zhang et al. 2013 ) 4§
2 leptin FEPH o J3 5 43 1 7R #0.28 leptin 43
HPZE (Lep-A 1 Lep-B) , J¥ 1 AH Bl P % fi%
( Gorissen et al. 2009, Kurokawa et al. 2009,
Zhang et al. 2013),

TEZE b, F 2l WAL H 2 leptin X 28
SR A5 W SR AIF 5T leptin T RE, I M 1 5 B 41
B4 ( Ctenopharyngodon idellus ) letpin J5 , ¥ H
PEPRELAE (Li et al. 2010) o J Ji I 5 55 41 T fif
leptin Ji , 0T 8 45 £r 5 52 B #0 4] ( Murashita et al.
2008) , XLEHFFT LR R, AL R IL W E A
leptin, 2 J2 LAl AL I, BAT A= W3 1, RE 40 ) £
KR . 1EE M ( Carassius auratus) b, S TE
55 leptin L1 43 f 55 £ B9800 (H ) & LA T
SR X SR W leptin 32 2 A R Hh A7 2 g
¥ ge 12 s A 157 ( Volkoff et al. 2003) ,

A8 ( Cyprinus carpio var. jian) & " [E /K f=
FEE ST BE IR K Ml AE 5T Hho0 55 L A S £
i, BAT A At AR RO il 1 S A ) A
DL CIR A BR 45 2007 ) o 7 2 8 Y 358 4% 2l )7
[T S 3 1 A S S o g i T o VN
SCHRAE 2011, 222185 45 2012, BT 9 45 2012) ,
H i i AR IF e 5% & B 1 leptin (9 AH GBS, I
PG B AR A G . R AL AR R AR R
A4k B i 5 P AR B s P o e H L,
ELHESE W A TR A, X e e 2 H A A —
ANHIT I, R leprin FE PR © T8, A BF SEAE
W Al B T leptin B K Y pET-32a( + ) il
pGex-4T-1 JFA% 3Rk i kL, 3 #£ BL21 (DE3) K
A FFTE ( Escherichia coli) '3 B i & ik , Ay ot
— WY leptin 7E C 8145 £ P8 45 b 19 D) e 28
T A

U BRS r k

1.1 ##
L1 #AEMEHR B RE K pET-32a

( +) 1 pGex4T-1 KA H BL21 (DE3) flk
AT B DHS o A A S 56 28 AR AT

1.1.2 FZiXH EcoR1 .Xhol Ncol .Taq
DNA R4 i . pMD18-T #{k . T4 DNA i% |
IPTG ) A K% Takara /A ), DNA % Jist [] i Al
Bk gl il & A L R R A B AR
WRAE . B w b e % 55 R250
F1 SDS-PAGE IR0 %W B EifFA LAY THRA
MRS

1.2 AFik

1.2.1 JILEP-A1 F JILEP-B 3 [H 4% % X ) PCR
Poys M 4EC o B E Y JILEP-AL ( GenBank %
5. KC496017) JILEP-B ( GenBank & 3% 5 .
KC496019) cDNA 4551 LI e B 12 1 & R 1y
5, v H SignalP-4.0 % {4 ( http://www. cbs.
dtu. dk/services/SignalP/ ) #4748 A R 15 < kP
FN R T, AREAF 5 I BT U0 A, Bt T
P18 BE AN 545 5 K00 G B X 43 (466 24k
W TAA) 51, RAES I Y0 5" H 3" 0 7
50 53 55 BT B B3 45 Neo T Fl EcoR T [ JE
fii pET-32a( + ) #k{&],EcoR 1 Fl Xho I (VCHL
pGex-4T-1) , LA = 5 PR 1 il U) # 7E m) 58 B
FT A 510 b T A W R A BR A AR
(1),

x1 ATEZRZESBEHEHSIUET
Table 1 The primers used in construction of
prokaryotic expression vector
514 Primer S140¥ 91 Sequence (5’ ~3')
JILEP-A1F1 (P1) CATGCCATGGCATTCCCATTCATTCAGATAGCCT
JILEP-A1R1 (P2) CCGGAATTCTTAGCAGCTTTTCAACTGGTC
)
)

JILEP-A1F2 (P3) CCGGAATTCATTCCCATTCATTCAGATAGCCT
JILEP-A1R2 (P4) CCGCTCGAGTTAGCAGCTTTTCAACTGGTC
JILEP-BF1 (P5)  CATGCCATGGCATCCCAGTTCATCCGGATAGC
JILEP-BR1 (P6) CCGGAATTCTTAGCAGCTTTTCAAATGGTC
JILEP-BF2 (P7)  CCGGAATTCATCCCAGTTCATCCGGATAGC
jILEP-BR2 (P8) CCGCTCGAGTTAGCAGCTTTTCAAATGGTC
Neo 1 ,Xho | £ EcoR 1 BgYIHz 5 H T R ehn b, I 1M 519

28 11 2% 5 F FRLIR S A i

Nco 1 , Xho I and EcoR 1 restriction sites were marked by

underline ; the stop codon of reverse primers were in bold.

53 3 LA leptin FE TR v [ B A (9 KL
pMD/JILEP-A1 1 pMD/jILEP-B ¥ ¥t , #) H
Taqg DNA RGWEHEAT PCR 9744, SN 26 1F 14K
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94°C 3 min, Rk J5 30 N 1F R (94°C 30 s,58<C
30 5,72°C 1 min) , )5 72°C 10 min, PCR 7=
W 1. 0% B0 &E 1 0 Tk 43 25, e 2 Ak 1 )
& e H A

1.2.2 @ARRMME KL ERGBHHG
LD 2 35 4K [ pET-32a ( + ) il pGex4T-1 ]
S5 Neo 1 #1 EcoR 1, LA M EcoR 1 #1 Xho |
XLREY), B U077 1 53 0 28 1. 0% Byt g Wi 68 e r
UK B, e At A N & ik, & aifbny H Y
DNA F Bty 5l 5 #AATE T4 DNA % 42 il (19 1 1]
AT YRR R E DHSa
JESZAS UMM, T 7% PCR % %2 PH M v B, o hr 2%

1.2.4  pGex4T-1/leptin il GFEHBKEE K
S RINWEEK (bR R S1) , &80l
(5000 r/min, 4°C &> 5 min) ,1 x PBS T &5
G M2 By 1 o/ L 1Y ¥ T8 I 7R UK BT Ak
30 min, 7 300 r/min 4°C B.0>» 10 min, §U I %5,
PRiEH S2, VIVEE B T & 1% 1Y Triton-X-100
B 1 x PBS ¥ 1, 4C IR A& 10 min, & .0
10 min, U E3E , bR{dE 4 S3, S1.S2 F1 S3 &
AFERBU 2 x SDS [ FE 2 i i, #0028 Pk J5
i BAE AT SDS-PAGE (%% 1 My 52 W x4 il
it €5

2 sEmE
L A R AT R T AR ST
1.2.3 T4 Fi ki pET-32a ( + )/jlleptin FI 2.1 3 & leptin REBRNESKEF TS

pGex-4T-1/jlleptin [ JFAZ KA ¥4I )7 %€ =7
B E 4H i ki pET-32a( + ) /jlleptin fl pGex-4T-
1/jlleptin 5351 %% A K W ¥F 3 BL21 (DE3) J& 52
UM, PR TE VR B R TS Amp TR LB R A
FeHE, T 3TCHFRFS R, W H L 1:50 (KM
P ) B He 2R LB WA B R 3k (& 100 pg/mlL
Amp,0. 6% 24 ) ,37°C ,200 r/min 3 37 H
E Ao M 0.5 ~0.7 B, ITAIPTG 2 9% O
1 mmol/L,37C FHKK#FHEF 2 h.3 h.4 h.5 h,
IR 2 PTG 5 5 1Y 1 241 Jo ki LA Je PTG i &
() 25 3¢ 3K AR AE B Pk X IR, #F 47 12%  SDS-
PAGE HL K , 7% T 3752 W Y (o FI I €5

Signal P-43K 4 T leptinA 1 SignalP-4 prection leptinAl

iz ] SignalP 4. 0 {575 28 T A2 6 leptin 2%
BRI {5 5 K751, JILEP-AL ILEP-B {5 5 ik K
FEYH 20 A B, BY YL sl #F AL T4 20 1
21 MEFERZE(E 1),

2.2 28 leptin BERARBX (T EESH) M
PCR #318 D) Foki pMD18/leptin g # 4 ,
M5 PL ~ P8 3 5| 47 1 G 60 leprin K& PR G i
X (REES ) M5, 158 5 B3 i B/
—F I 4, Hoh PL/P2 I P3/PA 531
JILEP-A1 %l K/ 5351 ) 476 bp (475 bp; P5/
P6 1 P7/P8 51 W%} 4 4 JILEP-B %45 K /N3 5l
J 467 bp 465 bp (8 2),

Signal P-4 544 T fllleptinB1 SignalP-4 prection leptinB

SESE—| 1o SES—
Y 1 Y-score—— Y 1 Y-score——
0.8 /™ & 0.8 R
vin |
206k I H‘l‘ 2 06f
E Ul 3
o4t ! = 4k
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Fig.1 Analysis of peptide sequence of jILEP-A1 and jILEP-B
a. jILEP-Al; b. jILEP-B
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2000 bp

1000 bp
750 bp

500 bp

250 bp

100 bp

B2 #8 leptin EERBX (AEESH) B PCR ¥ 3
Fig.2 PCR amplification of leptin ORFs
excluding signal peptide in Cyprinus carpio var. jian
M. DL2000 DNA 43 7 & b5 #fE 5 1. ILEP-A1 £ [N | Bt (P1/P2
FIPIXTY G ) 2. JILEP-AL B[Ry BE (P3/P4 51 974 ) ;3.
JILEP-B SR Fr Be (PS/P6 S 4 1Y) s4. JILEP-B JE P Jr BL

(P7/P8 51 W4 4%) o

M1. DL2000 DNA marker; 1. PCR product of jILEP-A1 by P1
and P2; 2. PCR product of jILEP-A1 by P3 and P4; 3. PCR
product of JILEP-B by P5 and P6; 4. PCR product of jILEP-B by
P7 and PS8.

2.3 Z|4HEHR pET-32a( + ) /leptin F1 pGex-
4T-1/leptin F)HIEREE KA BMWERK
F18 0L 1 3 K 284K 43 3 ARG 07 £ R 1 1 470
Tt AT YT, Wy ) 7= ¥ 48 T4 DNA 3% 52 [l 3% 52
J& AL B] DHSa 2 25 40 B, 1 7% PCR %5 &
PR vE R 5, 3% AR W s w1, DU 51 9 43 51
S.tag(5'-GAA CGC CAG CAC ATG GAC-3") Fl
pGex-5(5'-GGG CTG GCA AGC CAC GTT TGG
TG-3") . D545 3R W, Fir #) 4 1Y) 5 40 o A )7
FIIE A, 48 A B 5 1E B, BE T 1E B e 2 AE B
PR E R

2.4 EHREH pET-32a( + ) /leptins #1 pGex-
4T-1/leptins B JR ¥ k15  SDS-PAGE H Jk 45
WK, IE37C 4 IPTG i3 £k 5 h, E4 K
g A A B i . HAL TR pET-32a( + )/
JILEP-A1 il pET-32a( + )/JILEP-B 7£ #J 39 ku
Ab B — 2 W W AkH (&L 3) . T 4H BT kL

3 & pET-32a( + ) HEHRMEER
EARRBETHESRIEST
Fig.3 Analysis of fusion protein including
pET-32a( + ) vector expressed at different times

a. pET-32a( + ) /jILEP-A1 ;b. pET-32a( + ) /jILEP-B.
LR Jm IPTG % S 19 il & & (1; 2. IPTG i §: [y pET-32a
(+);3~5. A EALITC T IPTG 5 5iEF 3 h 4 h,
5hy HkamAMED,
1. Fusion protein uninduced by IPTG; 2. pET-32a ( + )
induced by IPTG; 3 - 5. Fusion protein induced by IPTG for 3
h, 4 h, 5 h, respectively; Targel proteins were showed by

arrows.

pGex4T-1/jILEP-A1 F1 pGex-<4T-1/jILEP-B 1&
29 45 ku gb I —FW WA (K 4)

2.5 pGex-4T-1/leptins BEEHNELEE 7
PSR ST, A A EIE AP S2 U
KU VE M 1S3 & Wk A Mk JE A B R, AT
SDS-PAGE % Ih % 5 g o FI (/. 45 2R
RIAE BWEW L, R UUE T A B E E
R Y A R R T UTUE T AR R
(E's5),

3

AL T PR E AL BAR pET-32a( + ) 1
pGex-4AT-1,— &7 His 3%, — & H GST
bR ER O T AR A R Al Ml .+ = pET-
Ra(+) MEHEARKE, &A Tx @G HEH
11.7 ku, — 4~ His #5425 0.8 ku, — 4~ S-Tag
1.7 ku, HWYE A5 Tex 8 H RS 208 2 3
PIEE A TS 1 ku, fin B H A E A
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4 & pGexAT-1 HIEMMEER
EAERETHESRIEST
Fig.4 Analysis of fusion protein including
pGex-4T-1 vector expressed at different times

a. pGex-4T-1/jILEP-A1; b. pGex-4T-1/jILEP-B.
M. A B T Ar e 1 ~ 4. W fl& & A5 7E 37C T
IPTG 43 513 2 h.3 h 4 h.5 h; 5. KM IPTG % S il &
HH; 6. IPTG BT A pGex4T-1;5 kR HWEH
M. protein marker; 1 —4. fusion protein induced by IPTG for 2
h, 3 h, 4 h, 5 h, respectively; 5. fusion protein uninduced by
IPTG; 6. pGex-4T-1 induced by IPTG; target proteins were

showed by arrows.

19.2 ku, @il & HEA S M THZAH 39 ku, 5K
3R &E R B, X R YR SO Y pET-32a
(+)REEARIKIE THMER, pGex4T-1
A EITRIBE, GST AR 298 26 ku, i 1 H
MEE 19.2 ku, M EEBR ST TFREAN
45 ku, 5 & 4 1455 — 20, X 150 WA SO 1
pGex-4T-1 il & HE AR ERLL THB
HH

TEBRAZ A Wy b, 5 DRCA DX 3 ) B 300 % 3%
N FRIA AR S IR e Al M YT B, 52 ) 2
(23 [ 4540, B A AR IE# 4T & , R BUE F1G
PR RS o T3 AN EAZ A W) A B 1 B PR op R A A7
AR S BRF 90, B 5E BAE 5 BT 51 o (1 %5
Aith 5~ X U A 1 O U BT BE S M A A T, 52 R
HARGk o M EAR 5 IR K 202 B K 1 09, 5 i Pk
B, RIBIRHE S BR300 5 2 8
44k (Kurucz et al. 1995, Huang et al. 2012)
TE AL 3 J5 A% 3R TR BORL I, 75 S HEAT 15 5 BRI
AR SO I SRR R TR BUORL Y AN 5 S k. A

kn M12 34 5M67 8 910
97.2
66.4

443

20.1

143

5 & pGex4AT-1 HAEMMEZEBNRESH
Fig.5 Expression analysis of recombination protein
including the prokaryotic vector pGex-4T-1
M. (M f5r F A 1. S pGex4T-1/51ILEP-A1 J5 1) 44
HEH; 2.3. 5% pGex4T-1/JILEP-A1 LR J5 ) b5 FITIE;
4. KFHEFM pGex-4T-1/jILEP-A1; 5 .10. IPTG % 5 )5 ) pGex-
4T-1; 6. % % pGex4AT-1/ILEP-B J5 1 2 & H; 7.8. ik &
pGex-4T-1/JILEP-AL L% f5 1) L35 UL 3E; 9. RiE S

pGex-4T-1/JILEP-B; #isk/mHIEH .

M. protein marker; 1. total protein of induced pGex-4T-1/jILEP-A1;
2 — 3. supernatant and precipitation of induced pGex-4T-1/jILEP-
Al; 4. uninduced pGex-4T-1/jILEP-A1; 5,10. induced pGex-4T-1;
6. total protein of induced pGex-4T-1/jILEP-B; 7 — 8. supernatant
and precipitation of induced pGex-4T-1/jILEP-B; 9. uninduced
pGex-4T-1/jILEP-B; target proteins were showed by arrows.

pGex-4T-1 #H AR Al G 8 A YRI5 L&, wl
SEAFEAFET LES, XAMTIEZN
GST #p% & H 2tk

TR 5 S i) DL & TPTG W E I,
AN TR] Y 2 T R 23 AN ] 1 45 S IR E R
23U /0 AL TR AR B R B (1 9V A 2011) o FEAS
WraE s, % 37°C .1 mmol/L 1§ IPTG .5 h 1§15
SR RRBESHENEA, MHAMER £
FEAET B X0 5 22 8 A 246 LK leptin
HI T RENT 7T B9 5E T BLAilh

2 % x #
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