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Construction, expression condition optimization and polyclonal antibody

preparation for recombinant vector of OmpT, an Escherichia coli

Liu Xiang, Ju Xiong, Chen Chunlin

(College of Biological Sciences and Engineering, Shaanxi University of Technology, Hanzhong, Shaanxi 723001, China)

Abstract: OmpT, a major outer membrane protein of Escherichia coli, had a good prospect in vaccine development for

its better immune detection. The expression strain of OmpT was obtained employing molecular clone technology and

purified using gel slices approach, and the polyclonal antibody was prepared from immunized mice. The antibody titer

tested by ELISA approach was 1

1 600, and the antiserum tested by Western Blotting method had good specificity.

From the results of orthogonal experiment, the optimal condition for inducing expression of OmpT protein were 1.0

ODggo nm Value of strain, 0.3 mmol/L final concentration of IPTG, 8 h of inducing time and maintaining temperature in 32

‘C; The optimal cultural condition for glucose concentration, rotation rate, and medium volume were 0%, 230 r/min and

50 mL, respectively. These work provided a ground for industrial fermentation, protein function and vaccine development

of OmpT.
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1 #MREFHZE
1.1 ##

AL ik
E. coli K12
BL21 pET-32a

1.1.1

E. coli DH5a E. coli

11,2 EZKA]
DNA

IPTG BBI

Sigma

1.2 F%
FABARGG M E
GenBank

1.2.1

E. coli K12
ompT Sense
Primer(5'-tgaggatccatgcgggegaaactte  tg—3')  Anti—

sense Primer(5'—gctctcgagttaaaatgtgtactta ag—3")(

BamH [
Xhol) PCR (25uL) PCR 2.5uL
10 mmol/L dNTP 2 uL. 25 pumol/L 1 uL
DNA 10 uL Tag 0.2 puL 25 uL PCR
94 C 3 min 30 (94

C 45s 55°C 45s 72 °C 90 s)
72 C 10 min 4 C PCR
pET-32a

E. coli DH5a

E. coli BL21
OmpT [14]

1.2.2 FTAEAHEELNS LA

LB(Amp)
1 100 LB
ODé00 nm 0.5 0.5 mmol/L
IPTG 37 C 5h
OmpT SDS-PAGE [15]
OmpT
L2.3 RS REIIRH S
OmpT 50pg 1
14 d 2 2
7 d 3 3 7d
4 C
-80 °C 3l

1.2.4 G FIRGFN 557N

ELISA
OmpT 0.05 pg/ul 96
100 pL 37°C 3h 3
300 pL 37°C 2h 100 pL
( 3 ) 37 C
30 min 100 pL (1 3000
) 37°C 30 min 50
uL A 50 uL B 37°C 10
min 161450 nm
Western blotting OmpT
[17]
SDS-PAGE NC
( )
(1 3 000 ) DAB

1.2.5 OmpT & & BT 7 & Gt fbmf

NCBI
MEGAS5.02

OmpT

Neighbour—Joining [14]

1.2.6 FTAEGHEFRALHFOMAL

Lo(3%)

(18] 1 2
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F1 FAEREFEHESRBMETSKE pET-32a
Table 1 Factors and levels of orthogonal experiment for DH5a
cultural condition of strain expression
1 000 bp
1 2 3 ( 2 ompT
(%) a 0 0.4 1 NCBI
(r/min) b 180 200 230
(mL) c 50 75 100
M 1 2

*2 ERFSFHEXREMEFSKE
Table 2 Factors and levels of orthogonal experiment for

protein induced condition

1 2 3
IPTG  ODgoo nm e 0.5 0.8 1
PTG (mmolL) £ 01 03 05 200060
(h) g 3 8 12 1 000 bp
(0) h 28 32 37 750 bp
500 bp
OmpT 250 bp
LB(Amp) 100 bp
1 100( ) M  DNA marker 1 2
E2 EARRAMWNEETIER
OD600 nm Fig.2 Results of recombinant plasmid digested by restriction enzyme
OmpT
22 HEEAMRESHEHER
ODé00 nm
IPTG 1 mL IPTG 56 000
200uL - 2xSDS 35000 OmpT 20 400
10 puL SDS-PAGE Phoretix 1D
SDS-PAGE OmpT
2 HER5H 3
21 EHBFRIBESR
PCR 1 000 bp
(0D PCR
M 1 2

2000 bp—»|

1000 bp_—y | M Protein Marker 1 2 IPTG
750 by
500 b§: 3 OmpT
250 bp—» E3 OmpTERBRBFIES W EKEL

100 bp—>| Fig. 3 Expression and purification electrophoresis of OmpT protein

M DNA marker 1 2 ompT

% — ~;EE7" 544 =210 ﬁ":ﬂlét
1 ABREF EompT R HPCRY H f K R 2.3 PMRIIBYM S45F N E R

Fig.1 PCR amplification electrophoresis of E. coli ompT gene OmpT ELISA
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1 1 600(C 4)
Western blotting
OmpT (
5) OmpT OmpT
OmpT

3.0k a— OmpTIfiL

" o [k il
25k -

OD45() nm
[
T
-

051

L]
0.0 - - 'y Fy Y |
1 100 1 200 1 400 1 800 1 1600 1 3200

4 OmpT Z IR BTN EL R
Fig.4 Polyclonal antibody titer of the OmpT

Al A2 A3 A4 AS
Al 1:200 A2 1:400
A3 1:800 A4 1:1600 AS
1:200

5 OmpT & EMEMIAFER %R Western blotting #:il|2%5 3R
Fig.5 Specificity of OmpT polyclonal antibody identification using
Western blotting

2.4 OmpT EERERFIRZAFHLS
6
OmpT

98 K [ 15 A5 14 DH1
. 100[ KI5 7 1 K12
100 ol 5 5 14 O15T:HT

o 100{ L - Kt i S88
?ﬁ IR 243 Sy R R 1

Ui Shimwellia 14

HTICH
[EELMe int ]
100 — 16k 3 [
100 R KA 5 1
AL

o5’
6 OmpT [EFF RFH LR

Fig.6 Phylogenetic tree from OmpT amino acid sequences

25 EHEHIESRIE
BRI IE R E R 4 R
( 3 (4

2.5.1

a1b3cl( 0

230 r/min 50 mL) 5

R3 REERMEBEFER

Table 3 Results of the cultural experiment for strain expression

OD600 nm
alblcl 1.863+0.011
alb2C2 1.698+0.004
a1b3c3 1.651+0.021
azb1C2 1.558+0.007
a2b2c3 1.515+0.033
a2b301 1.808+0.026
a3b1c3 1.467+0.011
a3b2C1 1.679+0.007
a3b3c2 1.620+0.008

R4 REEWRBEFRFEHHRESNG

Table 4 Range results of cultural condition for strain expression

a b c
1 1.737 1.630 1.783
2 1.627 1.633 1.625
3 1.589 1.693 1.544
0.149 0.063 0.239

R5 FTAERARREIETTFHET ODeoonm T EN LR

Table5 Variance analysis of cultural condition for strain expression

F P
a 0.055 115.423 0.001
b 0.013 26.732 0.002
c 0.134 282.306 0.001

2.5.2 OmpT &G Hif-FRAZ Y ERILER

SDS-PAGE
(7 Phoretix 1D
6 7
OmpT
IPTG
ODgoo um  IPTG
OmpT esfhrgohy(
IPTG OD¢oo nm 1.0 IPTG 0.3
mmol/L 8 h 32 C) 8
IPTG IPTG
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Table 7 Range analysis on the value of optical density from

different expression experiments of OmpT protein

e(><10%  f(><10%  g(><10%)  h(><10%

3.762 4.866 4.637 3.812
2 5.353 5.220 4.944 5.536
5.386 4.415 4.920 5.153
1.624 0.804 0.307 1.724

8 OmpT EARIZEEFAEEBIAENTER
Table 8 Variance analysis on the value of optical density from

different expression experiments of OmpT protein

F P
e 7.759 56.295 0.001
f 1.461 10.601 0.002
g 0.263 1.909 0.177
h 7.372 53.485 0.001
3 #it5itie
[7-] OmpT
[13]
OmpT
OmpT
A3 B - ' OmpT OmpT
Al A2 A3 3 M Protein marker 1 2 3 OmpT
3h 28 32 37°C 4 5 6
8h 28 32 37°C 7 8 9 12h
28 32 37 C.
B 7 EXIKIIKIFHI OmpT RKikE#k SDS-PAGE Ak Eli%
Fig.7 SDS-PAGE electrophoresis of OmpT strain expression 0% 230 r/min 50 mL
from orthogonal experiment
#*6 OompT [19]
Table 6 Value of optical density from different expression
experiments of OmpT protein
(><10% IPTG OmpT
eifigihy 2.576+0.322 IPTG OD¢oonm 1.0 IPTG
eifagohy 4.960+0.084 0.3 mmol/L 8h 32 C IPTG
eifsgshs 3.750+0.467 B_ IPTG
e2f1g2h3 5.815+0.481 [20—21]
ey fgsh 4.804+0.160
2R IPTG(0.3 mmol/L)
ezf3g1h2 5.440+0.325
egf1g3h2 6.208+0.165
e;fhgihs 5.894+0.291 %%iﬁk
esf3goh 4.057+0.153
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