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IBRV DNA PCR gG T pMD18-T
pGEX-KG SDS-PAGE ~ Western blot

BI21 DE3

gG-ELISA IDEXX 380 92% 351/
380 6

IBRV gG ELISA 1248 IBRV
21.7% 0.0% ~41.5%
oG ELISA
Q78 A 1000-3061 2007 05-0806-06

Abstract Taking the genome DNA of Infectious Bovine Rhinotracheitis Virus IBRV as the template the gG gene was
amplified with PCR and cloned into the T cloning vector pMDI8-T. After being identified by restriction digestion and DNA
sequencing the insert was subcloned into the expression vector pGEX-KG. Sodium docecyl sulfate-polyacrylamide gel
electrophoresis SDS-PAGE  and Western blot assay showed that this gene was expressed as both soluble form and inclusion body
by the transformed E. coli BI21 strain DE3 . The fusion protein was purified and used as the coating antigen to develop the
indirect Enzyme-Linked Immunosorbent Assay ELISA . Comparison between this gG-ELISA and commercial IBRV gB-ELISA
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Kit IDEXX was made in the detection of 380 cow serum samples. The results demonstrated an agreement of 92% . By using

this novel gG-ELISA 1248 cow serum samples were tested and the average positive rate of IBRV antibodies for imported cows is
21.7% while the positive rate ranged greatly from 0.0% ~41.5% for Hubei local Chinese Black and White Dairy Cows.

Key words Infectious Bovine Rhinotracheitis Virus gG gene ELISA  prokaryotic expression
Infectious  Bovine G
Rhinotracheitis IBR
IBRV
I oot gG-ELISA oG
IBR
50 1
1.1
1.1.1 Bartha
' IBRV Nub7 Madin-Darby bovine
kidney MDBK E. coli DH5a
E. coli BL21
2004 11 1.1.2 pMD18-T Taq
IBR T4 DNA
2005 3000 pGEX-KG UNIQ-10
IBR 42% 1293/3000 ° DNA
5000
30% 1505/5000 ° 1980 1.1.3 IBR
4
IsG
3 BHV-1
IDEXX
1.1.4 1254 765
IBRV 2004 1
1 1000 4 100
5.4% ° 483
30.6% 6
IBR 1.2
1.2.1 IBRV Bartha Nu/67
ELISA PCR MDBK 48 ~ 72h 80 %
PCR ' ELISA 3
IBR Optima™ LE-80K Ultracentrifuge SW28 rotor 27000
th gE r/min X 120min TEN  100.0mmol/L
gk-ELISA NaCl 10.0mmol/L. Tris-HCI 1.0mmol/L. EDTA pHS8.0
gE-ELISA 20% ~ 60%
8 G G
gG g¢G-ELISA 23400r/min x 120min 40% ~ 50%
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27000r/min x 120min TEN
12 2%
HITACHI H-7000FA ELECTRON MICROSCOPE

1.2.2
0.5%  SDS Smmol/L. EDTA 100pg/mL K
37C / 1

DNA 75% DNA

-20C
1.2.3 GenBank
Bartha Nu/67 oG
NC001847 5'
BamH [ Hind [ll
Forward Pl 5'-

TGAGGATCCATGCCTGCCGCCCGG-3" Reverse P2 5'-
TGCAAGCTTTCAGACGCTGAGCAT-3’

1.2.4 oG PCR PCR
50uL DNA 1pL. dNTP 2pL DMSO
Spl. 10 x Buffer SpL. P1 P2 1puL

Taq 1pL 50pL 8uL
0.8% 1.3kb
1.2.5 oG

PCR pMD18-T E . coli
DH5a

BamH 1  Hindlll
0.8% 1.3kb
BamH1  Hindlll pGEX-KG
DHS5a DNA
1.2.6 <G Western blot
BL21 DE3
0.8mmol/L. IPTG SDS-PAGE
13
SDS-PAGE
1%BSA 5%
TBST IBRV
IsG DAB
1.2.7 ELISA oG
G
IBRV gG-ELISA

eG
0.05mol/L. CBS pH9.6
4°C
300pL 5%
PBST 1h
100pL/ 37C 45min
100pL/ 37C
45min 0.05%
Tween-20  PBS pH7.4 TMB
TMB 1:20
0.2 30% H,O0,
0.25% HF
OD g,
60
g¢G-ELISA 60
X SD oD =X+
2SD OD < X+2SD
14
6
6 6
6
¢G-ELISA
IBRV ¢B-ELISA
IDEXX gG-ELISA
380
g¢G-ELISA
1248
IBRV
2
2.1
150nm
IBRV
2.2 PCR
IBRV Bartha Nu/67 DNA
1.3kb
pMD18-T BamH |
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Hind [l 1.3kb DNA 1:640
pGEX-KG pGEX-gG 0.585pg/ 1:50
oG 1335bp ATG  TGA 10min 60 OD X +0.025
GenBank IBRV Bartha 0.299
Nu/67 NC001847 100% OD g, ODg, =0.299
2.3 gG ODg, <0.299
pGEX-gG BI21 DE3 2.4.2 pGEX-KG
0.8mmol/L. IPTG SDS-PAGE pGEX-KG PTG
pGEX-gG VIV
73kD 0% 0.5% 1.0% 1.5% 2.0% 2.5%
26kD 3.0%
GST 1 3h
SDS-PAGE 1.0%
2.4.3
6
IPTG 3h 3.5% ~
Glutathione 4B 8.8% 4.5% ~9.1%
Western blot 1
pGEX-gG 73kD 1 oG-ELISA
pGEX-KG 1 Table 1 The results of repetition test for gG-ELISA
el BI21 DE3 In-batch CV/% 88 3.5 59 8.6 6.7 7.1
Between batch CV/% 9.1 4.5 6.2 7.3 7.0 5.4
B g d 2t bt 2.4.4 ¢G-ELISA
116.0—
66.2— ) e
45— 4
350 — - :
25 {1— - 2
Ti4— - 2 8G-ELISA
14.4__' : Table 2 The results of specificity test for gG-ELISA
| SDS-PAGE  Western blot Neaathve Reference positive sera
G Diseases IBR ~ FMD BVD BT BB BED Br IBR
Fig.1 The expression of gG recombinant protein ODgy  0.112  0.149 0.137 0.203 0.117 0.185 0.26 0.511

analyzed with SDS-PAGE and Western blot
M reference protein marker SM-0431 MBI with the molecular mass on
the left 1 The purified fusion protein GST-gG 2 lysate of E. coli
transformed by pGEX-gG after IPTG induction 3 lysate of E. coli
transformed by pGEX-gG before induction 4 lysate of E. coli
transformed by blank vector showing the tag GST expression after IPTG
induction as negative control 5 supernatant of E. coli transformed by

blank vector as negative control 6 protein expressed by pGEX-gG.

2.4 gG-ELISA
2.4.1 ELISA

Note 1.FMD bovine foot and mouth disease 2.BVD bovine viral diarrhea-
mucosal disease 3.BT Bovine Tuberculosis 4.BB Babesia Bovis 5.BED
bovine Eperythrozoon disease 6.Br bovine brucellosis 7.1BR Infectious
Bovine Rhinotracheitis.

2.4.5 IDEXX IBRV
oB-ELISA ¢G-ELISA
380
20.26% gB-ELISA
18.95%
83% 60/72 94% 291/308
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92% 351/380 3 4

3 9G-ELISA
IDEXX
Table 3 Comparison test between gG-ELISA and
commercial gB-ELISA IDEXX
Commercial gB-ELISA

gB-ELISA

Positive Negative Total
Positive 60 17 77
¢G-ELISA Negative 12 291 303
Total 72 308 380

4 gG-ELISA gB-ELISA IDEXX

380
Table 4 The results of gG-ELISA and
commercial gB-ELISA IDEXX

gB-ELISA® gG-ELISA®
n X =SD n X =SD
Positive 72 0.077+0.062 77 0.443+0.115
Negative 308 0.996+0.158 303 0.151 +0.068

a competitive ELISA b indirect ELISA.

gG-ELISA  ¢B-ELISA IDEXX 6

2.4.6 gG-ELISA

6 gG-

ELISA 1248
IBRV

21.7% IBRV

0.0% ~41.5%
5
5 IBRV
Table 5 IBRYV antibody detection for cow serum samples
G ] Total number  Positive number Positive rate

Toups heads heads /%

1 441 121 27.4

2 63 5 7.9

3 33 0 0.0

4 129 12 9.3

5 34 5 14.7

6 65 27 41.5

7" 483 105 21.7

Total 1248 275 22.0

* Improted cows.
1
IBRV

1980
IBRV

2-5
IBRV IBRV
15
IBRV
IBR
IBRV
7.9% 41.5%
IBRV 5.4% ~
30.6% 67 IBR
IBR IBRV
ELISA
¢G  IBRV
16
7 IBRV
¢G-ELISA IBRV
6
oG-ELISA  IDEXX
gB-ELISA
N%
IBRV  ¢B
HSV-1 18

G



e ¢G-ELISA

811

REFERENCES

Liu XY Feng WG Wu CT . The
progress in studies on the infectious bovine rhinotracheitis.

2006 19 6 65-69.
Zhou BH et al .

Shandong Science
Kong FD Xu SF
Isolation and identification of the infectious bovine rhinotracheitis of
imported cow. Chinese Journal of Animal Quaraniine
2006 23 4 19-30 .
Luo Q Li 1S Chen R et al. The
isolation of Infectious Bovine Rhinotracheitis Virus from imported
breeder cow. Chinese Journal of Veterinary Medicine
2005 41 9 45-46.
Zhou TC Ye ZM Li SQ et al . The
isolation of Infectious Bovine Rhinotracheitis Virus from the cows
imported from the New Zealand. Journal of Veterinary Medicine
1981 1 6-9.

Deng BH et

Science and Technology
Tang TS Wang KM
al . Isolation and identification of one strain of Infectious Bovine
Rhinotracheitis Virus. Progress in Veterinary Medicine

2006 27 6 69-71.
Ai YP Tan SW Ran MT et al.
The serological investigation of Bovine Rhinotracheitis Virus in
Guizhou province. Shanghai Bulletin of Animal Husbandry and
2004 5 19.

Veterinary Medicine

Yang CM The serological investigation of Bovine
Rhinotracheitis in Gang Cha area. Qinghai Journal of Animal and
Veterinary Sciences 2003 33 2 39.

Wang HY Zhu YM Xue F et al.

Indirect enzyme-linked immunosorbent assay with recombinant
glycoprotein E of infectious Bovine Rhinotracheitis Virus. China
Biotechnology 2005 25 12 29-33.

Nakamichi K Matsumoto Y Otsuka H. Bovine herpesvirus 1

10

11

12

13

14

15

16

17

18

glycoprotein G is necessary for maintaining cell-to-cell junctional
adherence among infected cells. Virology 2002 294 1 22 -30.
Nakamichi K Kuroki D Matsumoto Y et al. Bovine herpesvirus 1
glycoprotein G is required for prevention of apoptosis and efficient
viral growth in rabbit kidney cells. Virology 2001 279 2 488 -
498.

Sascha Trapp Nikolaus Osterrieder Giinther M Keil e al.
Mutagenesis of a bovine herpesvirus type 1 genome cloned as an
infectious bacterial artificial chromosome analysis of glycoprotein E
and G double deletion mutants. Virology 2003 84 301 — 306
Wong ML, Chen CH. Evidence for the internal location of actin in
the pseudorabies virion. Virus Research 1998 56 2 191 -197.
Sambrook J Russell DW. Molecular Cloning A Laboratory Manual
3rd ed. Now York Cold Spring Harbor Laboratory Press 2002 pp.
1256 — 1260.

Li HY Yu KZ Xin XG et al.
Development and validation of indirect enzyme-linked immunosorbent
assay test kit for detecting anti-influenza virus antibodies. Chinese
Journal of Preventive Veterinary Medicine

2000 22 3 182-185.
Huo F Huo L . Quarantine methods of Infectious
Bovine Rhinotracheitis. Journal of Inner Mongolia Agricultural
2006 27 1 141-143.

Hartley CA' Drummer HE Studdert MJ. The nucleotide sequence of

University

the glycoprotein G homologue of equine herpesvirus 3 EHV3
indicates EHV3 is a distinct equid alphaherpesvirus. Arch Virol
1999 144 10 2023 -2033.
Hang WJ Jiang Y Chen DS . Cloning
sequence analysis of the gG gene of Pseudorabies virus SH strain.
Journal of Nanjing Agricultural University

2003 26 1 107 - 110.
Li ZL Xue F Zhu YM . The research
advances of gB of Infectious Bovine Rhinotracheitis Virus. Progress

2006 27 4 1-4.

in Veterinary Medicine





