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5'-CTCGAGCCAACCTACAACAGCAGATA -3' Xhol

pMD-G 50uL G,
94°C 5min 94°C 40s 49C
Imin 72°C 40s 35 72C 10min
pMD18-T PCR
pMD-G,
1.3
40uL BamH | Xho 1
pMD-G, pGEX-4T-1
10pLL 16°C 48h JM109
pGEX-G,
1.4 BL21
pGEX-G, BL21 DE3
SmL LB Amp 100pg/mL 37°C
230r/min 0.02mL 20mlL LB
7  37C ODg, 0.6~1.0
0.1 0.2 0.3 0.4 0.5 0.6 0.7mmol/L
IPTG 16C 18h  SDS-PAGE
IPTG IPTG 16°C
1000mL pGEX-4T-1 BL21
DE3
1.5
1000mL 5000r/min 10min
PBS
g SmL

137mmol/.  NaCl ~ 2.7mmol/I.  KCl  10mmol/L
Na, HPO, 2mmol/L. KH,PO, 1mmol/L. EDTA pH 8.0
100pg/mL
15min
4°C  12000r/min 15min
Glutathione Sepharose TM*
GST ’
0.5 ~2mL
13
9
S50mmol/L. Tris 100mmol/L. NaCl 10mmol/L. EDTA
0.5% Triton X-100 2% DOC pH 8.0

20min 4°C  12000r/min 15min

3 50mmol/L Tris
100mmol/L. NaCl 1mmol/L. EDTA 1mmol/L. DTT 0.5%
SKL pH 8.0

0. Img/mL 50mmol/L

Tris 100mmol/L. NaCl 1mmol/l. EDTA 0.lmmol/L
GSSG 1mmol/L. GSH pH 8.0 4°C

12h 48h
PEG6000 10mL
120001/ min 20min
0.45nm Glutathione Sepharose TM*
2 123
OD,y,  ODy
1.6
123 SDS-PAGE
Western blot
ELISA 12 BEFV 12
0D
GST
5 2.5
200pg/ 2
5 ImL/ 2
1 2 3
ELISA
1.7 ELISA
8
RV BEFV
2
2.1
pGEX-G,  PCR
420bp
420bp
2.2
IPTG  16C 18h SDS-
PAGE 41.54kDa
26.0kDa
15.54kDa IPTG
0. Tmmol/L
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ka
41.54

1 IPTG
SDS-PAGE
Fig.1 SDS-PAGE analysis of expression products of BI21/pGEX-G; induced

BL21/pGEX-G,

with IPTG in different concentration. M. Low molecular weight protein
Marker 1~ 7. Expression products of BI21/PGEX-G; induced with IPTG
concentration was 0.1 0.2 0.3 0.4 0.5 0.6 0.7mmol/L respectively
8. Expression products of BI21/pGEX-4T-1 induced with IPTG.

2.3
Glutathione Sepharose TM*"
OD 15,/ OD 1.58
80% 3.822mg/mlL
3.058mg Glutathione
Sepharose TM* OD 5,/ OD
1.67 85% 1.735mg/mL
1.215mg
39.7% GST OD g,/ ODsg
1 2 M kDa
§ —w972
K 661
11.51—= — 443
26.00—= - — 290
2 SDS-PAGE

Fig.2 SDS -PAGE analysis of the protein purified. M. Low molecular

weight protein marker 1. GST protein purified 2. Target protein

1.75 90%
4.627mg/mL 5.552mg 2
2.4
Western blot
GST 3
9.56p.g/
1:80 1:800
ELISA BEFV
12 0D 4 1.813 + 0.231 12
0D 0.359 +0.032 1
P<0.01 GST
OD 4
0.521+0.054 0.259+0.035 2
123 ELISA
0D 4 0.901 £ 0.104 1.698 +
0.159 2.223 +0.285
0D 4 0.776 £0.097 1.323 £0.153
1.812 +0.247
Da M 1 2 3
072 —
664 — «®
H3— = A1 WD
90— 1
3 Western blot

Fig.3  Western blot analysis of the protein purified. M. Low molecular
weight protein Marker 1 ~ 2. Target protein purified 3. GST protein

purified.
purified.
1 ELISA BEFV
Table 1  The result of indirect ELISA detecting negative and positive sera to BEFV with target protein
Sample Value of 0Dy Average of OD gy
Positive sera 1.857 2.212 1.877 1.844 1.870 1.869 2.039 1.902 1.697 1.287 1.580 1.716 1.813+£0.231
Negative sera 0.353 0.435 0.364 0.330 0.340 0.365 0.397 0.350 0.338 0.329 0.382 0.327 0.359 +0.032

2 GST

ELISA

BEFV

Table 2 The result of indirect ELISA detectin negative and positive sera to BEFV with GST protein

Sample Value of 0Dy

0.510 0.593 0.561 0.527 0.461

Positive sera

Average of 0D

0.228 0.340 0.286 0.252 0.244 0.253 0.275 0.273 0.226 0.221

Average of 0D,
0.573 0.590 0.560 0.490 0.444 0.456 0.488 0.521+0.054
0.284 0.227 0.259 +0.035
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2.5 0D 0.359 +£0.032
8 RV
0D 0.324 +0.031 3
3 ELISA
Table 3 The result of indirect ELISA for specificity
Anti-RV sera 1 2 3 4 5 6 7 8 Average of 0Dy
Value of 0Dy 0.339 0.305 0.365 0.313 0.275 0.299 0.342 0.352 0.324+0.031
3 BEFV 0D
1.813 £ 0.231 GST
BEFV BEFV OD
BEFV 0.521+ 0.054 P <0.01
ELISA
ELISA
C, BEFV
G, 420bp Berrimah Kimberley
140 G 390
~ 529 G, BEFV RV
ELISA BEFV
OD 4, 1.813 £ 0.231 RV
0D 0.324 £0.031 BEFV
OD,, 0.359+0.032
P <0.01
8
BEFV ELISA
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Expression purification and antigenic characterization of the Epitope-G,

gene of Bovine ephemeral fever virus in Escherichia coli

ZHENG Fu-ying LIN Guo-zhen QIU Chang-qing”
Key Laboratory of Animal Virology of Ministry of Agriculture  State Key Laboratory of Veterinary Etiological Biology
Lanzhou Veterinary Research Institute ~ Chinese Academy of Agricultural Sciences  Lanzhou 730046  China

Abstract The epitope-G, gene cloned from the pMD-G plasmid including G protein gene of bovine ephemeral fever virus

BEFV  was subcloned into expression vector pGEX-4T-1 to construct pGEX-G, recombinant plasmid successfully. The
pGEX-G, was transformed into E. coli BL21 DE3 to be induced with IPTG. The optimal expression conditions for G,
gene were obtained which included reaction temperature 16°C  induction time 18h and IPTG concentration 0. Immol/L.
The soluble target protein was purified with Glutathione Sepharose TM** and the purity reached 80% . The inclusion body
washed with 2% deoxycholic acid sodium salt and dissolved with 0.5% N-lauroyl sarcosine sodium was recovered by the
way of dialysis then the protein was purified with Glutathione Sepharose TM* and its purity was above 85% . The
protein purified had nicer reaction activity by analysis of Western blot. The target protein was used as coating antigen to
detect the sera against BEFV by an indirect ELISA. The 12 positive sera to BEFV were detected and the average of OD
was 1.813 £0.231 while the average of 0D,y from 12 negative sera was 0.359 +0.032 and the distinction was very
remarkable P <0.01 . All the rabbits inoculated with the target protein had produced high titer of antibodies which
indicated that the target protein had immunological activity. The average of 0D, detecting the 8 positive sera to rabies
virus. RV with the target protein purified was 0.324 +0.031 which closed the datum obtained from the negative sera to
BEFV and it showed no cross-reaction between the sera to RV and BEFV . All the results above indicated that the target
protein expressed had nicer biological activity and specificity so the protein could be used as coating antigen to develop
ELISA Kit for diagnosing BEF.

Keywords bovine ephemeral fever virus epitope-G, gene FEscherichia coli expression characterization
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