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PCR cDNA , 5 BamH 3
EcoR , B ccc CCG, 459 bp ,
pGEX-2T BamH EcoR , ., 0.1mmol/L IPTG 42 kD
26 kD pGEX-2T , 16 kD
, , Western-blot
(ob) : , 49.1%,
— (leptin)
167 )
16 kD, 1
(Zhang et al. 1.1
1994) 1994 Rockefdler J. M.
Friedman ) , pGEX-2T Amer-
: leptin sham Pharmacia , BamH EcoR
(Pelleymount et al. , T.DNA Biol ab '
1995; Hdaas, 1995; Campfied et al. , 1995) PE , (E. coli) DH®

BL21 JM83 JM107 JM109  C600

(Conddine et al. , 1995; Carson et

1.2
al. ., 1997) , ' 1.2.1
leptin Y (Dai et al. , 2000)
, cce
; CCG:

1 5 GGGATCCGTGCC

(Ogawa et al., 1995; Masuzaki et al., 1995)
GATCTGGAGAGTCCAGGATG3

1997
. 2 5 GAAATTCTTCAAG
cDNA (Da et al. , 2000) ,
. GCTTCA GCA GCCA GGGE3
(Xi et al. , 2000) ,
PCR GeneAmp 9600 PCR
94 30s,65 30s, 72 50s
30 , 12 7 min, 4 1.0%
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3 DNase 37 1h, 1%
1.2.2 PCR PCR Tritonr100 STE , 10 000 r/ min
pGEX-2T BamH EcoR , 3 5 ,
DH® , 1.2.8 8 mol/ L
p GEM X- POB , PCR (pH 8.8) , , 12 000 r/
min , , 3
1.2.3 BL21 10 mmol/ L (pH 8.3), 4 2 h.,
2% p GEM X- POB 12 000 r/ min , 10 mmol/L Tris d (pH
BL21, LB , ODgno 8.3) , 3 ,
0.249 0.432 0.583 0.803 0.987 1.232
1.623 1.892 IPTG, 0.1 mmol/ 1.2.9 Wesern-Blot ,
L 2.5h ( =31 Western-blotting
)
1.2.4 2
p GEM X- POB DH® 2.1 cDNA
BL21 JM83 JM107 JM109 C600 ,
ODgpo 0.9 1.0 IPTG 1 2 PCR
2.5h cDNA ,
1.2.5 IPTG p GEM X- cDNA , 1
POB BL21 ODeg0o 0.9 cDNA
1.0 IPTG 2.5h, , 89.5% 84.9 %:;
0.01 0.05 0.10 0.20 0.40 0.60 0.80 cDNA
1.00 5.00 10.00 mmol/L 87.0% 82.9%
1.2.6 p GEM X-OB 2.2 pGEM X POB BL21
BL21 ODe0o 0.9 1.0 BL21 ,
IPTG , 0.5 1.0 1.5 , PGEM X-POB BL21
2.0 2.5 3.0h (ODggo: 0.2 1.9) 1
1.2.7 , , DS PAGE 2
Porcine  GTGCCCATCTGGAGAGTCCAGGATGACACCAAAACCCTCATCAAGACGATTGTCACCAGGATCAGTGACATTTCACACATGCAGTC
Human CAA-A A A A C
Mouse T---CA—-A C A C
Porcine  TGTCTCCTCCAAACAGAGGGTCACCGGTTTGGACTTCATCCCTGGGCTCCATCCTGTCCTGAGTTTGTCCAAGATGGACCAGACCC
Human A AA C--CA CC—-A A-
Mouse G—-A-—G—-G T--C T—C—CA-T T~
Porcine  TGGCGATCTACCAACAGATCCTCACCAGTCTGCCTTCCAGAAATGTGATCCAAATATCGAATGACCTGGAGAACCTCCGGGACCTT
Human — --—AG A C c—C T---
Mouse ———=AG—~--T G C CG--6-——G-C T A C
Porcine  CTCCACCTGCTGGCCTCCTCCAAGAGCTGCCCCTTGCCCCAGGCCAGGGCCCTGGAGACCTTGGAGAGCCTGGGCGGCGTCCTGGA
Human —T-—G T-—-T A TG T-G C G—T
Mouse T T T--C———T—=-A-—=T-G-==~C-—AGCCA AT
Porcine  AGCCTCCCTCTACTCCACGGAGGTGGTGGCCCTGAGCAGGCTGCAGGGGGCTCTGCAGGACATGCTGCGGCAGCTGGACCTCAGCC
Human -—-T--AGG A T T
Mouse A A TT CT T--T-AA——-T—-TG-T——-
Porcine  CIGGCTGCTGA
Human -
Mouse ——Ap—-—
1 cDNA

Fig.1 The comparison of ob cDNA sequence encoding mature protein in porcine, human and mouse
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1 pGEMXPOB BL21
Table 1 Expression of pGEM X POB fusion protein from E. coli BL21 trand or mant
1 2 3 4 5 6 7 8
ODsw  (Different ODgno) 0. 249 0.432 0.583 0. 803 0.987 1.232 1. 623 1. 892
(%) (Expresson leve) 34.5 37.7 38.4 40.0 41.1 41.5 38.7 37.9

12 3 45 67 8 9101112

"" -

h & -
- - - o e .

2 GST-POB BL21
DS PAGE
Fig.2 SDSPAGEanalysisfor expression of GST-OB
fusion protein from trans or mant
1 8: p GEM X- POB BL2 LB
(ODg0.25 1.89)
(Bacterid protein from BL21 tranformed with p GEM X-
POB and induced with 0.1 mmol/L IPTG in different

2 pGEM X POB
Table 2 Expression of pGEM X POB fusion protein
from different E. coli trand ormant

1 2 3 4 5 6

. DH® C600 BL21 JM83 JM107 JM109
(Different E. coli)

(%)

26.2 37.4 41.0 40.5 37.8 29.6
(Expresdon level)

1 23 45678

T

— !
-

ODégoo)
9: pGEX-2T BL2 (Bacterid proteins
from BL21 trandormed with pGEX-2T and induced with 0.1 3 pGEM X POB
mmol/L IPTG) DS PAGE
10: pGEX-2T BL2 (Bacterid proteins Fig.3 9SPAGEanalysisfor expression o pGEM X% POB
from BI21 trandormed with pGEX-2T and induced without fusion protein from different E. coli trang or mant
IPTG 1 6: pGEMX-POB DH®  C600 BL21
n: BL21 (Bacterid proteinsfrom BL 21 ir- JM83 JM107 JM109 (Bacterid proteins from
duced with 0. 1 mmol/ L 1PTG) dfferent E.coli DHS C600 BL21 JM83 JM107 and
12: BL21 (Bacterial proteins from BL21 ir- JM109 trandformed with pGEMX-POB and induced with
duced without 1PTG) 0.1 mmol/L IPTGat ODgo0.9 1.0)
M: (Protein molecular weight standards) 7: pGEX-2T BL21 (Bacterial proteins
from BL21 trandormed with pGEX-2T and induced with
2.3 pGEM X POB PTQ
p GEM X- POB 8: pGEX-2T BL21 (Bacterid protein
2, 3 p GEM X- POB from BL21 tranformed with pGEX-2T and induced without
BL21 JM83 , IPTG)
D HS! M: (Protein molecular weight standards)
3 IPTG pGEM X POB BL21

Table 3 Expression of pGEM X POB fusion protein from E. coli BL21 trangormant in different concentration of IPTG

1 2 3

4 5 6 7 8 9 10

IPTG (mmol/L)

. . 0.01 0.05 0.10
(Different concentration of IPTG)

(Expresson levd %) - 33.9 46.3

0.20 0. 40 0. 60 0.8 1.0 5.0 10.0

47.5 46.4 49.1 47.1 48.1 39.8 38.6
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1 2 345676 91011121514 ¥
I 2 3 4 5 6 kIl k2 M
- - 97D
A%D — 43kD
31kD
sEmst SaSan ll- - ‘- ¥
Stc-=8 3 ... - 14k
4 IPTG  pGEM X POB
B 21 DS PAGE 5 pPGEM X POB B 21

Fig.4 DS PAGE analysisfor expression of
pGEM X POB fusion protein from E. coli BL21
trandormant in different concentration of IPTG

1 10: IPTG p GEM X- POB BL21

(Bacterid proteins from E. coli BL21 tranform
with PGEMX-POB and induced with PTG from 0. 01 to

10 mmol/ L)

11: pGEX-2T BL21 (Bacterid proteins
from BL 21 tranformed with pGEX-2T and induced with 0. 1
mnol/L IPTGQ

12: pGEX-2T BL21 (Bacterid proteins
from BL21 tranformed with pGEX-2T and induced without
IPTG)

13: BL21 (Bacterid proteins from BL21
induced with 0. 1 mmol/L IPTG)

14: BL2 (Becterid proteins from BL21 in-
duced without IPTG)

M: (Protein molecular weight standards)

1 2 3 4 5 W

6 DS PAGE
Fig.6 DS PAGEanalysisfor purification protein
1: pGEMX- POB BL21 (Bacterid proteins

from E. coli BL21 tranformed with p GEM X- POB and induced
with 0. 1 mmol/L IPTGQ

2 3: (The includbody of bacterid lysate)
4: ( The supernate of lysated from expresson of
p GEM X- POB)
5: (Purification of recombinant protein)
M: (Protein molecular weight standards)
2.4 IPTG pGEM X-POB
BL21

IPTG p GEM X- POB
BL21 3, 4

Fig.5 DS PAGE analysisfor expression of
pGEM X POB fusion protein from E. coli
BL21 trand ormant in different inducement time
1 6: p GEM X- POB BL21
(Bacterid proteins from E. coli BL21 tranformed with
p GEM X- POB and induced in different time)

ckl: pGEX-2T BL21 (Bacterid proteins
from BL21 trangformed with p GEX-2T and induced with 0. 1
mmol/L IPTGQ

ck2: pGEX-2T BL21 (Bacterid pro-
teins from BL21 tranformed with pGEX-2T and induced
without IPTG)

M: (Protein molecular weight standards)

97kD
66 kD

43 kD
31kD
20kD
14kD

7 Wester n-bl ot
Fig. 7 Western-blotting analyzing
the expression of pGEM X POB gene in E. coli

1: pGEX-2T BL21 (Bacterid pro-
teinsfrom BL 21 tranformed with pGEX-2T and induced with-
out IPTG

2: p GEM X- POB BL21 (Bacterid
proteinsfrom BL 21 tranformed with p GEM X- POB and i nduced
without IPTG)

3 4: pGEMX-POB BL21 (Bacterid pro-

teinsfrom E. coli BL21 trandormed with p GEM X- POB and in-
duced with 0. 1 mmol/L IPTGQ

MW: (Protein molecular weight standards)
2.5 pGEM X POB BL21
p GEM X- POB BL 21
4 1 5 1
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ODsgno 0.9 s 0.1 mmol/L s 7
I TGP , 0.5 1.5h 3
, 2h
4 pGEM X% POB cDNA
BL21 )
Table 4 Expression of pGEM X POB fusion protein p GEM X- POB ,
from E. coli BL21 tranformant in different induce time , p GEM X- POB IPTG
1 2 3 4 5 6 )
, p GEM X- POB
. 0.5 1 1.5 2.0 25 3
(Induce time: hr) '
12.5 17.0 20.4 22.7 27.4 29.1 , ’ J
ion leve
(Bqression levd %) IPTG 0. 01 mmol/L
2.6 , ODgy 0.2 1.9
p GEM X- POB IPTG
27.0%, STE , ,
42.0%, 5 p GEM X- POB :
48.2 %, 91.6 % BL21 , ODgyo 0.9
6 1.0 13 IPTG, IPTG
2.7 Wesern-Blot 0.1 mmol/L , 2.5 h,
49.1%
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(Abstract)

HIGH EXPRESSION OF PORCINE OBESE GENE IN E. COLI "~

Xl FerGng LINing =~ DAl RuJuan LIU Zhao-Liang WU Chang Xin
( National Laboratory of Agribiotechnology, China Agricultural University, Beijing 100094, China)
( Institute of Microbiology, Academy of Xinjiang Agricultural Science, Urumgi 830000, China)
( College of Animal Science and Technology, China Agricultural University, Beijing 100094, China)

A 459 bp fragment of porcine obese cDNA , which encodes ob mature protein without sgna peptide, was
amplified by PCR technique. The DNA fragment has been modified asfollow: an EcoR dte wasincluded in
the 5 end and the codon CCC of it was changed to CCG, which was more frequently used in E. cdli, and a
BamH dtewasdesgnedinthe3 end. Then thefragment wascloned into expresson vector p GEX-2T and the
correct construction was confirmed by sequencing. 0.1 mmol/L PTG can induce high level expresson of GST-
OB fused protein under the control of P, promote, which congsted of 26 kD GST and 16 kD leptin. The yield
of recombinant protein wasover 49. 1 % of total cdlular and expressed asincluson bodies. The recombinant pro-
tein was purified with the different pH. Western-blotting testing of the porcine expresson of p GEM X-POB in
E. coli BL21 was postive.

Key words Porcine, Obese gene, E. coli , Expresson
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