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Construction of prokaryotic expression vector: Inducing expression and

purification of recombined plateau pika leptin
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Abstract: Leptin, the production of the ob gene, plays an important role in the regulation of energy homeostasis. Plateau
pika( Ochotona curzoniae ) leptin is closed to cold tolerance. In this study, we establish an effective method for expression of
recombinant pika leptin in Escherichia coli. The gene sequence encoding pika leptin was obtained by PCR from the plateau
pika ¢cDNA library and the PCR product was cloned into pET30a( + ) by DNA recombination techniques. After DNA se-
quencing, the confirmed recombinant clone pET30a( + )/ppleptin was transformed into BL21( DE3) for expression under
the induction of IPTG. Due to the expressed protein , the insoluble inclusion body must be separated, denaturated and puri-
fied with a Ni sepharose column. The sequencing results of pET30a( + }/ppleptin vector demonstrated that the insert of the
pika leptin gene was the same as that of pika gene in GeneBank. At the same time the recombinant protein was identified by
SDS — PAGE, and the results revealed that there was a new band of protein around 16KD ;this protein was purified success-
fully. Our results showed that the prokaryotic expression system of pika leptin has been successfully constructed and the pu-
rified recombinant protein provides a basis for further research of plateau pika leptin.
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S RE . RESNYRNIEKEE T e, UK
ZHEMS., H ob REBREEMNIIRELZ AT
2RE, N RE, WLk RN
. RRRESE, UABMBAE (Zhang e al. ,
1994 ; Farid et al. , 1996, 1997; Zamorano et al. ,
1997 ; Thierry et al. , 1997; Lord et al. , 1998) 4§,

BB % (Ochotona curzoniae) 215 1ET
B IRMEIR 3 000 m LA L s A /) BY E A BRAE B PR
Y, B %R B (Lagomorpha) K & #
( Ochotonidae) FHJE (Ochotona), B4 TH
R R R AR R B TR R A & S (S B B,
1989), #lEHAEYHEFHEER, MENSMBRAREH
HHATER (Subfamily Sinolagomyinae) LTI,
TEE BRI AL R B TR LA BES- 2 3 700 J7
4E (Heath and Williams, 1981) ., fE K AR IEE
REpEAR S, IR BTG B T MRy A i S naE
BLIE X 7 8 o SR S 3R B8, GRSk, MCAEHE
X R B A ob FE TR R [H) 4 2 R IR R AE A B 5T P
A, BIERR ob BEATEM., O, i, TR,
WRIE . BRE. SERULMARITAHA P RE, Hp LA
BIEHRPHRABRRE, ORI EK
Z, WFREFME S mRNA X ERK (BHEF,
2007) , XFhZAHE M FRIBFFIE AT BEXT 4835 5 IR B
RIENEZNEKERBEYER, SikRef, —
ST R S v FE IR N e SR R A R S R T B
IR R BN, BRI IR E 8 UK,
ER A EEN KSR ERRERELE TEMNED
BE#EIL (Yanget al. , 2008) , UL, mEBAEER
DIRERIBEST, KX 48 s 0 SR B AR A A3 R AL il 2 3
BREEMIEM.

FIR B AR ob FEH T 2006 g va i ( Yang e
al. , 2006) , [HEWN/HBRSE XERRRER LKL
IR M H. EHitk, &R AR R HITINE
R, OB AHXRBAET REBE R EH
BYIMERBIERE, AXFASERAEREW
cDNA, #yg e 5 B g U o I BUE FI RS 3
M EARR LG, Fot@EdES KA dithix
B, PR ERREEN DR
A

L

L1 AkrR
KR i P V)8 Nde 1 1 Xho 1, Taq DNA R4 i
1 T4 DNA #4288, DNA f B 4ifhif7| &1 DNA

i IR & ¥ B TaKaRa 28] BrAz$ HGE
EWaFHKITAYRE (dbx) ERAA; Bk
pET30a( + ) M KT DHSa MAZEH#FE; BL21
BRZARME B4 T, PCR 314 B R ER N F
B F#A T58; HisTrap HP S H4E{LEW H GE
Healthcare /> %] .
1.2 HERAEREERIBENEE

BIRE AR R i 167 MEEBA R, H N %
BHE2UANEREBABRNGESIK, RBS MR
Bih 146 MEER ., (EEHEAXENRER Cin
146 2 BR 4H 1 1Y 2 43 1 U 2B 11 Y T BB FIAE
Mo 8 F L #E5I# P1 (5" ~ GGAATTC-
CATATGGTGTCCATCTGGAAAGTCCGGGAT - 3/,
TRIZABRFIEAVIEE Nde [ B S) FT 5]
¥ P2 (5 - CCGCTCGAGGCACCCAGGGCCAAT-
GTCCAG -3', TRIZ IR MNIBE Xho 1 BEY)
fLR) MM EFEEREER C W 146 M EER
(PSR H) /) DNA F Bri#f79d™ 8%, PCR
R kR ERSERS%BEZER DNA
(0.5 mg/ml)2 pl, L FUHFSIY P1 (10 uM) F1 P2
(10 uM) %2 wl, 10 x PCR buffer 5 pl, dNTP Mix-
ture (4% 2.5 mM) 4 Wl L K& Taq DNA B 4 B
(5U/ul)0.25 pl, PCR % % fF 3. 94°C 2 #
30 s, S8C B k30s, 72°C jEfh45 s, 334 NF
¥, FIFH DNA J& BBGA R & Bt 4ifk PCR =
Y. FH Nde I A1 Xho 1 XL Y] PCR 7= F 57 hi
pET30a( + ), EIF4ifl, 16TCEFEBEM A B SH
hHBEH, BB KB E DHSa h, E4H
DHS5a WEATEHIK PCR. $RBUSR BE U] A0 7 45 58
H 2 R BUBL pET30a( + ) /ppleptin &7 14 2 1,
0,
1.3 EERRERNFR LS

A FORL pET30a( + ) /ppleptin ¥ A KB
BL21 1, 37CHEWIESE R 600 nm HLHEE (opti-
cal density, OD) {H50.5~0.7 5}, IMABERNNE
HE-B-D-FACEFL B (isopropyl-B-D-thiogalacto-
pyranoside, IPTG) FEA K1 mmol /L, 5% 5 h,
4000 t/min, 15 min BLOWEFHE, EEBEK
(20 mmol/L Tris-HCl pH =8.0) 2%, #HEWK
BRE X 2B A R B G B _E B RULEE 4 51T
SDS - RPIHEBEREBER 7k (SDS - PAGE) 4r#77,

A S R S B DTIE IR A 1 MR B VR
(1 M BRZ, 20 mmol/L Tris-HCl pH =8.0, 0.5 M
NaCl, 1% Triton X -100) . 2 M REWLEHE (2 M
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RZE, 20 mmol/L Tris-HCl pH =8.0, 0.5 M NaCl,
2% Triton X ~100) . 3 M JRZE W& (3 MRZ,
20 mmol/L Tris-HCl pH = 8.0, 0.5 M NaCl, 1%
Triton X —100) ., 4 M JRREKRE (4 M R E,
20 mmol/L Tris-HCI pH =8.0, 0.5 M NaCl) . 5 M
PREVEEW (5 MJEE, 20 mmol/L Tris-HCI pH =
8.0,0.5M NaCl), 6 MR K%M (6 M R E,
20 mmol/L Tris-HCl pH =8.0, 0.5 M NaCl) &¥k—
W, VKRGV A8 MIR R ABHW® (8 MRRE,
20 mmol/L Tris-HCI pH =8.0, 0.5 M NaCl) %%,
ACHELIR. BRIROEERAEREER
12 000 t/min, 10 minZ.0>, B L.

pET30a ( + )/ppleptin £ H B I H JI# A His
R, & His 800 & R S R EERGS His-
Trap HP [ 4ifLEE AL, H ¥ 1 Binding buffer
(8 MR %, 20 mmol/L Trs-HCl pH =8.0, 0.5 M
NaCl, 5 mMBERE | 1 mMB - ME) 7E¥ELIBRERE
AW EH, SR 5 F Wash buffer (8 M JR &,
20 mmol/L Tris-HCI pH =8. 0, 0.5 M NaCl, 0.5 mM
Bkmk, 1 mM B - ME) UMK, WAEGEBH, SDS -
PAGE % 4ifb R

2 H#X

2.1 BRERSE R IR RS IR

DIE R R % % cDNA SfifR, PCR 14 %%
MR %E K C i 146 MEIEMAY DNA A B,
Byk/r#r (B 1A) W7s7E 400 ~ 500 bp Z[HAH —
Ke5 DNA #, A/NSBHTHTT. # PCR 3 =Y)
4ifb 5] pET30a( + ) ik b, [BIEHARIE
JkE pET30a( + ) /ppleptin, FaH KX b H] Nde |
F1 Xho T XUEGYI, TI45504 450 bp Fi5 200 bpHyPh
MHE, 5SS R - DEA RN
¥, F PCR Jrsbfry 44, mI455]£9450 bp K/
BB A By, W H KX EC 25 % 5 pET30a
(+)&fE (B 1B), £ DNA JFFIESE, AR
KK pET30a( + ) FHIEF B B 5 B )FF—3
2.2 EERARERGRILRAiL

pET30a( + )/ppleptin T KL F R FE LA K
JAkFEE BL21 B kIG, HALHR & IPTC #i3 R ik,
WEE B A HEAT SDS - PAGE 234, Wil 2, B5%)f5
BB AEST T8 14.3 ~20. 1 KD Z [ | £&Hi 5%
W, 5P EAEA (216 KD 1 & JFE RN %E
) XKh& .

A B

H1 SRR ERREGEERY PCR Y M pET30a( + )/
ppleptin (HELH K5 . A) M:DNA 7+ FRIRHE; 1: PCR =¥);B)
M:DNA ST A5 1 : A FOR pET30a( + )/ppleptin;2 ; Nde 1
F Xho I B pET30a( + ) /ppleptin;3 . B# PCR

Fig. 1 PCR product for gene sequence encoding plateau pika leptin
and analysis of pET30a ( + )/ppleptin. A) M. DNA marker; 1:
PCR product. B) M: DNA marker; 1: Recombined plasmids of
pET30a( + )/ppleptin; 2: pET30a ( + )/ppleptin digested with
Nde 1 plus Xho 1; 3 Bacteria liquid PCR

HESRANERHTESEE, ELE2E
W, BRI sttT SDS - PAGE Hiyk, R EHM
FEARESERAMTIESHE (B 3), RERIX
) & I B S R DL e . IR TR
VR fR fS, R His Trap HP & H 2i4kAt
aifh I FE R, SDS - PAGE X4 RER, B 16
KD Abf—% BRI, BaemieE (B3), £

B2 mERARERARBHETHRE. MEARS FER
;L PRI pET30a( + ) /ppleptin 2B W ER;2. HRG
) pET30a( + )/ppleptin B2 Tk EH

Fig. 2 Expression of plateau pika lepin in E. coli. M: Protein mo-
lecular weight marker; 1: Total protein of non-induced bacteria con-
taining pET30a( + ) /ppleptiny 2 Total protein of induced bacteria
containing pET30a( + )/ppleptin



38 WipEE . BARERRERFERERENGHE . BEaRAsRal 319

F3 BERERGEENHAL M EARSTFERE;LETH
pET30a( + )/ppleptin B2 B 11;2: i3 4y pET30a( + )/
ppleptin BB L5 E H;3: %S # pET30a( + )/ppleptin B H#
WUTTETE 34 : 41405 19 pET30a( + )/ppleptin BEH

Fig 3 Purification of plateau pika leptin. M: protein molecular
weight marker; 1. Total proteins of induced bacteria containing
pET30a( + )/ppleptin; 2: Supernatant protein of induced bacteria
containing pET30a ( + )/ppleptin; 3: Deposit protein of induced
bacteri containing pET30a( + )/ppleptin; 4 Purified protein of in-
duced bacteri containing pET30a( + )/ppleptin

3 iW#

R T BRI R A X 58 e IR A IR R L Y
G FPLEE, Yang 5§ (2006) FIRET e BLAR ob
HE 2K cDNA 751 BB R ob 214 cDNA JF
)44 3 015 bp, 4t IX [ 504 bp ZHEL, fii F 66
~569 bp ZJAl, ¥R R A ob SR gAY X 5 HAth
IR BEATHORT, R B B BR A ob AE R RS X A% T
RIFH S5, f1. 4. . A BRIREES B N
83% . 82% . 81% . 81% . 81% 1 79% , #SF H
B BB 7 5 BB A 70% ~T72% . [s]At & 3R i
JFRARE R A 20 N8R ALY R R RE
(Yang et al. , 2006) , & fH real time PCR 75 346 1
A ob B mRNA 7E AR AH A UL B A R g4k
THRBRMER R, &R RAR ob FEFEALA] LITE
ZRARPRE, MHEEEBREM, SER%
1R ob EEEMFIB BN, XI8/R ob HH AT RERZ
ARIMER T R R R kN E BT — 1 EE
o (BiE%, 2007) o 1 BRARKIE ob FER Ay
AR, WRRERAER VR 5L H
ARENZHAEEBETNEKR (Yang e al,
2008) . 4T = Bl A A AR R O AR P BOH B 3
FI BERACEKF . B RTEREE A Th ) oCE
YER . LAR IR m i e JE B S K A cDNA [1y)7 3

BE, RERMBETUTFERE: BERREREER
iRy IR A EREEEREN
e x— MR, LIRS B R R RE R
£, FTERERRENERER L, HE5 %R,
MBI R RS AR TTE, FIER 7 &SRR
G E e LA X H T RSN E A RIK . ABFRXS
R B R T R RS, REIIEER A —
FRE T,

B G AE R B R B B R R R A R 2
tr, HIT Nde 1 #1 Xho 1 4] H B9 28 i R 35 Hb— AR A9
R R E R, TURKSERWRERSE
1, THEEREYIMERARE, RPFRERER
KL PCR 3 7=49) 37°C WA VI A [ = HI7E 3 h /&2
i, 16°CHEEER, AR TIHINE, BHER
HIBEFEERELRAELED mM IPTG Ik F 37C i
SERENEHEAYUARKIEXGFE, PR Ph
TROREPASTHEEENER, BITY =2
Fg, WTE3TCEIFT, 4r5IfH0. 1 mM, 2 mMYE
ERIPTG %% 5 ~7 h, £XMBEMHERYLIAMR
I RFAE; 25CHRMHT, 457 0. 1 mM IPTG,
1 mM IPTG, 2 mM IPTG ¥ F T KR F 18 ~
24 h, hRWAEHRAEAFE, LLELERRE
B, FEZERAREERSERRASE AR
BEA, BNEAYUAREIEFE, ik, @
i3 5% HAh U S5 S HATHERRE LR, /&AM
LR THE A P e, SRAGEAS s, [MEKS s
R BEAT 35 ~ 40 min O] FKAF AW REBR . I
sk, AR A bR AL TR B, WS E
EVAA AR TR BRI AT [m] il 98% (¥ BB 1, RE®
BRENEHNEN ., XM AR BEIRE
KEEEEWEARME TR,

AR EHFEIFHS T RS SR R e
£, EERAMKERZEFRBIR e T
—% ., HIAMBFRANETEENEEER, R
B it — Xt b s R B BT E M, DR
AHEMEMENES, R RE RN
SERR, IR R R E R EAOR ISR A S
B R R B RO

Brigh: Wb A R ERTRE LRI ER R
HTEABRAATIOT R PRI R, B
REFR KBRS M IR E A A B va A = 5 A
Yo RFFE T B 43 2 IR AN 2 30 38 SCRIRR 8 B3R 52 8t
I, R —IFEUN .
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