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HCLV

virus

1
1.1
DH5a  BIL21 DE3 plysS pET-
28a + Novagen Inc. Pfu T4 DNA
TaKaRa Pro-
mega IeG DAB OPD
Sigma HCLV 480
2 ~2.5kg
-80°C CSFV CSFV
CSFV
7 CSFV
CSFV
IDEXX CSFV ELISA
1.2 CSFV E2
CSFV E2
’ DNAsis  Vector 3.0
E2 5

4

mPl  GGAATTCATGCGTAGCCTGCAAGGAAGA
TTACCGIT

ACGCAATCTCATCAACCAATGAGATIGGGLT

ACTCG

mP2  TGCCAgeTACCeeCeACTGACCACATTAAGT
GC

mP3  AGTcGeeGGTAccTGGCATCATTGCATAAG
GG

mP4  CGGAATTCAATTGGGCAGACAAGGTAG

mPl  mP4
mP2  mP3 5
18 mP2  mP3
Kpn 1

CGG-CGC 1 Arg
CTA-TTA 2 Leu AGG-CGT 9 Arg ATA-ATC 12
le ATA-ATT 18 Ile CTA-TTA 20 Leu AGG-CGC
63 Arg  AGG-CGG 64 Arg

aa

pHCE2 s Pfu

50pL mP1
mP2  mP3 mP4 E2

mP12  mP34 94°C 30s 52C
50s 72°C 20s 15 2%
PCR Agarose Gel Extraction Kit Roche

PCR mP12  mP34 mP12
mP34 mP1
mP4 PCR 95°C 50s 52°C
50s 72°C 30s 15 PCR 5'mE2
E2 5 DNA

1.3 E2

EcoRI PCR 5'mE2
400bp  DNA EcoRI

pET-28 a + DH5«
pETS mE2 Sacl  Xhol
pETS'mE2  pcDSW ’
780bp E2 5" 241bp
E2 3" T26bp
E2
T4 DNA 16C

BI21 DE3 plysS

pETE2
1.4
pET
’ SDS-PAGE
Western-blot
1.5
1.5.1 E2 CSFV
SDS-PAGE E2
1 0.15.g/ E2
ELISA 4% 10%
10% PBS 200
1:15 000
OPD-H, 0,
37°C 1h
0.5h ELISA CSFV
P/N 2 P OD, N
OD 4
1.5.2 E2 2kg
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2 100LD,
2
2.1 PCR  5mE2 PCR
1 pHCE2 mP1
mP2  mP3 mP4 200bp
mP12  mP34 mPl  mP4
400bp  S'mE2  Kpn | 5'mE2
mP12  mP34

1 5mE2 PCR
Fig.1 PCR amplification of 5'mE2 DNA fragment
A.mP12 201bp B. mP34 219bp
C. 5'mE2 396bp D. DL-2000 DNA marker

2.2 E2
PCR E2 5 400bp
pET-28a
+ E2
pET5'mE2
Sac 1 Xho 1
E2 peDSW * 780bp
pETS'mE2  Sac |  Xho |
E2 pETE2. Bgl 11
EcoR | BamH | -Xho |
DNA 5.62kb
0.74kb 5.37kb 1.0kb  5.33kb 1.04kb
2
2.3 E2
pETE2 BI21 DE; plysS
30pg/mL LB

441
0Dy, 0.6~1.0 IPTG
SDS-PAGE Western-blot
3 pETE2
pET-28a + 40kD
E2
E2
28%

2 pETE2
Fig.2  Restriction enzyme digest analysis of pETE2
A.ADNA EcoR I /Hind Il marker
B.pETE2 digested by BamH 1 and Xho |
C.pETE2 digested by EcoR 1
D.pETE2 digested by Bgl Il

6 kD
- —974

—— 66.2

—43.0
B — 31.0
_—— 20.1
144
@A) ®)
3 E2 SDS-PAGE B A

Fig.3 SDS-PAGE B and Western blot A
analysis of the recombinant E2
1.BI21 DE3 pLySs transformed with pETE2 uninduced
2.BI21 DE3 plLySs transformed with pETE2 induced by IPTG
3.BI21 DE3 pLySs transformed with pETE2 induced by IPTG
4.BI21 DE3 plySs transformed with pETES" mE2 induced by IPTG
5.BI21 DE3 pLySs transformed with pETE2 uninduced

6. Medium-range protein molecular weight marker
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2.4 E2
2.4.1 E2 ELISA
CSFV

112

ELISA

0D, 0.198
~0.211 57
0.4~2.0
2.4.2 E2 2
100 LDy, HCLV

95 %

2 HCLV
24h
36h

PCR

DNA
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“ PCRH

PCR CSFV E2
E2
2
PCR mpP34

5'mE2

mP12
mP12

Tag DNA

M 1 Wong M 10 5 11
coli

Wong M 5%

mP12

0.186
OD 45,

E2

0.5C

recombinant

E . coli
PCR
PCR

mP34

3 !
mP34
Lin

CSFV E2

Lin M

38%

E2 119 aa

38.5% 329 aa

40aa aa

aa
E2
CSFV E2

E . coli CSFV

E2370 aa 1/

28 %
C

E2

E2

E2 Kon 1

PCR 5'mE2

mP12  mP34
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Site-directed Mutagensis of the Major Antigen E2 Gene of CSFV
Its High Level Expression in Escherichia coli and the
Immunonicity of Recombinant E2 Protein

YU Xing-Long  TU Chang-Chun”™ XU Xing-Ran  ZHANG Mao-Lin  CHEN Yi-Xiang LIU Bo-Hua
Changchun University of Agricultural and Animal Sciences Changchun 130062 China

Abstract Classical swine fever virus CSFV  an enveloped positive-stranded RNA virus in the genus Pestivirus of the Flavivi-
ridae family is the causative agent of a highly contagious swine disease characterized by symptoms of hemorrhagic fever and im-
mune depression usually leading to substantial economic losses. The serological methods for detection of CSFV antibody such as
ELISA are important means for the diagnosis of CSFV and immune surveillance. It is difficult to obtain CSFV antigen with high
quality using traditional method because its titration titer is low in cell culture. CSFV has four structural protein named C KO
El and E2. The E2 protein contains major antigenic determinants that are conserved between different CSFV strains and involved
in neutralization by antibodies. So recombinant E2 protein can be developed as an alternative to the intact viral antigen. So far
CSFV E2 have not been expressed in E. coli with high level. Many factors such as the secondary structure the stability of 5’
and 3’ terminus of gene the location of SD sequence and the bias of codes are involved in the expressing level of foreign gene
in E.coli. In this study two sites of the E2 gene sequence were confirmed to be detrimental to its expression efficiency in E.
coli through the computer-aided analysis. So they were mutated using recombinant PCR without changing the amino acids se-
quence of CSFV E2 gene. A plasmid was constructed by inserting the mutated E2 gene into the prokaryotic expression vector
pET-28a + and named pETE2. The E. coli competent host BI21 DE3 lysS transformed with pETE2 could express the E2
gene at high level amounting to 28 % of the total protein of the induced recombinant bacteria at the presence of IPTG. Except
the hydrophobic transmembrane domain at C terminus the recombinant E2 protein includes the total aa sequence. So it contains
all the potential linear antigen epitopes of E2 protein because hydrophobic aa region can not form epitope. The recombinant E2
protein was CSFV-specific as proved by Western blotting and indirect ELISA. The rabbits immunized with the recombinant E2
can be protect from the challenge of hog cholera lapinized virus. This is the first report that E2 gene is expressed with high level
expression in E . coli. In conclusion it is an effective measure that mutate the CSFV E2 gene to increase its expression level in
E . coli. The recombinant CSFV E2 protein possess fine immunonicity and can be used the antigen for the detection of CSFV an-
tibody .

Key words classical swine fever virus E2 gene site-directed mutagensis expression in E. coli immunonicity
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