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Establishment of indirect ELISA method for detection of
bovine infectious rhinotracheitis based on gB protein

WEN Jing', YU Jialiang', LI Dan®, BAO Fuxiang"
(1. Ministry of Agriculture and Rural Affairs Key Laboratory of Clinical Diagnosis and Treatment Techniques for Animal
Diseases/College of Veterinary Medicine, Inner Mongolia Agricultural University, Hohhot 010018, China;

2. Ecological and Agrometeorological Center of Inner Mongolia Autonomous Region, Hohhot 010052, China)

Abstract To establish an early and rapid detection method for bovine infectious rhinotracheitis virus (IBRV)
and determine whether infection occurs again after immunization, the IBRV gB protein was expressed in
prokaryotic cell and verified by SDS-PAGE and western blot. And an indirect ELISA was preliminarly
established. The results indicated that: 1) For IBRV standard positive serum, the minimum detection limit of
this experimental method was 1:4 096, indicating that the established gB-ELISA detection method had high
sensitivity. 2) The method was negative to other 4 common bovine blight positive serological tests without
cross-reaction, and the method had good specificity. 3) In the detection of 200 clinical samples of cattle,
the coincidence rate of this method with IDEXX (IBRV gB X3) antibody detection kit was as high as 97.5%.
In summary, the gB-ELISA detection method established in this study had high sensitivity and specificity.

This method lays the foundation for developing a rapid diagnostic kit for diseases in the early stages of
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infection and can determine whether IBRV infection occurs again after vaccine immunization.

Keywords bovine infectious rhinotracheitis virus; gB protein; ELISA
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99 % , — Ab A% R AR 50 5 R TG U AE AN R gB
E SR ST
2.2 gBEHEZREMETE
pET-32a-gB Jit ki % fb K s 1 B Ik 32 25 40 i
ZIPTG S5, SDS-PAGE 43 #7 & B 7E 20 18 1% 16
J& U UE T B 43 ku B AR TE R Z R 1 DAY
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(a) SDS-PAGE %£7E 20 2 11 (1 #eik
(a)Expression of recombinant protein by SDS-PAGE

(b) SDS-PAGE %5 F 21 8 Y 2lifk : ; .
(b)Purification of recombinant protein by SDS-PAGE (¢)Analysis of recombinant protein by
Western blot

1, K alifk 5 0 8 H i SDS-PAGE 208, 45 R B
7N HE H 43t 50 mmol/L BRME BRI /S, H & HL-F
Jo 2%, HoUk B fe K, E W AR Al e s b (1
(b)) . ¥ alifk J5 1Y 2 1 #E 47 Western blot 23 #7 , LA
IBRV FHE MM 3% R — 31 (1:100) ,4 Cid % & , HRP
FRic i bt 4 1gG o —Ht(1:6 000, EiEIFF 1 h,
45 BAE K 2 43 ku 4b 1 B4 S M 4k, Rk = Al
DL IBRV PH M i s R 00, uE B EA A B A R A4F
B B R (IR 1Ced)

100
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5

43ku ~ .
35

25
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(c) EAIH 1 Western Blot4

M 3 F1 5 T h 5 Ca) 11 K 19 pET-32aC )2 B 2 A 4 A0 B BCRE B0 53 A0 5 AN BB DT BE . (b) 1~9 43 5114 20304050,
80.,100,150,200 1 500 mmol/L BKMEZE B 1. () 1: pET-32a-gB A .

M: Protein molecular weight standard ; (a) 1: Induced expression of pET-32a (4 ) empty body; 2 and 4: The supernatant of bacteria lysates ;
3 and 5: The supernatant of bacteria lysates. (b) 1-9:20, 30, 40, 50, 80, 100, 150, 200 and 500 mmol/L imidazole eluted protein. (¢) 1: PET-

32a-gB recombinant protein.

1 IBRVgBEARIZ AUS5ETE
Fig. 1 Expression, purification and identification of IBRV gB protein
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AT Y gB-ELISA A6 J7 2k BEAT R0, > 1l v i R
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Table 1 Results of gB-ELISA phalanx titrimetry

L 75 7

brlE A/ Cpg/mL)

Antigen coating amount

Dilution of serum

8 2 1 0.5 0.25
1:25C+) 1.531 1.466 . 389 1.321 1.296 1.233
1:25C—) 0.379 0.430 .399 0. 404 0. 380 0.395
P/N 4.040 3.049 3.481 3.270 3.411 3.122
1:50C+) 1.376 1. 301 . 190 0.836 0.797 0.661
1:50C—) 0.416 0.376 . 361 0.287 0.271 0. 250
P/N 3. 308 3.460 . 296 2.913 2.941 2.644
1:100C+) 1. 140 0.993 . 761 0.685 0.499 0.457
1:100C—) 0.398 0. 326 . 285 0.261 0. 205 0.214
P/N 2. 864 3. 046 .670 2.625 2.434 2.136
1:200C+) 0.787 0.751 . 687 0.511 0.421 0. 349
1:200C—) 0.311 0.285 274 0.230 0.197 0.173
P/N 2.531 2.635 . 507 2.222 2.137 2.017

TE B AHE o P/N oK LA

Note: The values in bold represent the maximum ratio of P/N values.

#z2 gB-ELISARNAEERESHT

Table 2 Analysis of the specificity of gB-ELISA detection method
RITTETY: o U G M
51 FREERTER st s M 43 IR
i 2 i B ‘
Item BVDV BPIV 3 Mycoplasma bovis
IBRV BRSV
ODys 18
0.751 0.213 0.196 0.202 0.164
OD,;, value
H 5 45 2R FH 4 93 1 93 1 93 1 B 1k
Result Positive Negative Negative Negative Negative
20 T 445 BIVE ML , 7155 gB-ELISA K I 75 248 5 &
B a5 A W PR O 3 A P AR S R ROk 3. 7600~
BT 5.58% , 1 1L 7 HE 19 25 53 3 K 6. 51%6~7. 94%
2ok BV o 75 418 110 22 53 3R B 3. 66 0~6. 8800 APk IfL
T b 1) 72 S RN 3.5500~8. 0500 0 AT kAL N
oshk B I S O N T 10% L % vk L
A RS
0 : 10 2.8 EESIH gB-ELISA #ill 77 i% B s BRAE G 44
IR log,

Serum dilution

B2 gB-ELISA # iUl 77 3% 8B 4 47

Fig. 2 Sensitivity analysis of gB-ELISA detection method

F) A BF 58 8 57 B gB-ELISA K Jy 32 %
200 03 Ilfs PR FE S 2E 47 K6 0 0 25 1 (36 4D B8R A
176 6y FH M i %5 A0 24 3 B 1 1, B IDEXX



124

0 LN ES I Y NS S 4

2024 4F 55 29 %

(IBRV gB X3) Hit 44 ki M 328 57 & 4% I th 181 £ B
P 1l 3 R 19 3 B P v . LA IDEXX (IBRV gB

X3) T K K Il A & <
97.5%

&3 gB-ELISAMNAZEE MW

Table 3 Repeatability analysis of gB-ELISA detection method
N HEVK P75 5 M HEUK 25 57 7 M
PR Coefficient of variation within a batch Coefficient of variation between batches
Sample — —
b X+SD CV/% X+SD CV/%
1 1.01840. 045 4.42 0.968+0.040 4.13
BH P o 5 2 1.01040. 038 3.76 0.925=+0.052 5.62
Positive serum 3 0.986=+0. 055 5.58 0.98440.036 3.66
4 0.982+0.042 4.28 0.97440. 067 6.88
1 0.1984+0.014 7.07 0.18540.010 5.41
BH P 1L 35 2 0.12640.010 7.94 0.1744-0.014 8.05
Negative serum 3 0.261+0.017 6.51 0.23040.014 6.09
4 0.205+0.016 7.80 0.197=+0.007 3.55
&4 gB-ELISA® N7 EHFEMN
Table 4 Evaluation of gB-ELISA detection method
IDEXX(IBRV gB X3)Hu 45 it ) &
gB-ELISA il J5 IDEXX (IBRV gB X3) Antibody detection kit
gB-ELISA detection method B R a3
Positive Negative Total
FF 4
» 176 0 176
Positive
19344 _
) 5 19 24
Negative
it
181 19 200
Total
3 W B H B E M 4059 IBRV ELISA I 3 7 &
iR T

SRR RTERNTE B THERER, X
ZARIBE RN . IBRV REWS 5| & 4 19 Z Rh B ,
HC R A W AR G AN S R R 58, DA KA
B 2 G0 a0 B B R R AL R R 4 . IBRV di 91 7
2028 60 AE TR E B A B . I, IBRV 7 £ Bk
O FRL T IZ AT AR RN IS I LA R A T A
AR, ¥ IBRV LRI Ok . IBRV X4 ER 10 &
WO, 45 2 A B A R, A8 T R R . AR
45 B gk B T IBRV ZEG R4 o Befd st &
B I X5F v [ A 2 A E DA B RS B Ol e AR T ™
R . HAT, B IBRV AT 55 KSR 1% .

AP R EE LA gD gB . gC . gG gE fl gl % 2K
Mo gB R BT 98 5 2 18 A9 A0 BROWE 2 1, E e
5B 5 1 A0 G 45 A DA R R JER e A0 5 Rk e 4
JIf 240 i S 5 ek R B DG B L BRI DL @B B
kG Bt D A N 2 W 1k AT L S B R b s )
YR HEATI2 W, IT 58 0 8 S g Ja AR 2 A & A R
e 20154F, 2 H Z 7 H H gD gB .gB+gD & FI{E
ALY B A ELISA R0y i, 5 A~
HH, gB+gD 1y R B T & (95.67%) . K
IDEXX(IBRV gB X3) 4t 4446 12X 751 & 1F S & 5
WEF LAV A IBRV R 5 6 i il M . 5 2 A
AW 5 A BN R 2% 450 4% 19 IBRV gD it i |] 4
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ELISA 50 77 12 B AF G %4 96 Y0 s A0 58 141 BA = 15
N % 1 IBRV gE ik ] 3 ELISA K& 7 v
A2 95 %0 5 W 0 4 1 4% 19 IBRV gB Hu 4k ] 42
ELISA &l J7 i i o 8351 ¥ 9" 1 ¢B H A5
190~524 24 3 R 5% 3 I DAL R s A7 e ik,
57 ELISA K53 J5 ¥ , 5 IDEXX(IBRV gB X3)Hi &
A0 38 70 B E AT L X BH PR AT S R oA 84. 28%, Bk
AR NSS. T1% . kg, AR 25 ML &
# 7 B ELISA J5 % 5 92 B IDEXX (IBRV gB X3)
PO M 3K B ST SR IR SR T AL
PrE IR gB & A, b ok X e 5 4F 2 & kA
TR AT R W . E B ST A ELISA K I U
B gB & 5 190~524 & 35 R 7E b ek bt e, (5
FoMew e fp it o AW EEBR IBRV & il i R
JIT M55 25 5 1) G R 26 1 @B 2 LR M B b, %
ik gBE I 7~228 LR 17 51 (633 bp) , i 33 4 Ml
A= 1LV H Y @B B A K T i B H R R L IBRV
A BF 5% 8 57 B gB-ELISA # I 77 ¥ 5 IDEXX
(IBRV gB X3) it & & Ml ik # & 845 & F & ik
97. 5% A5 F R o

FH LG T A% G2 0 B 4 B R SE E 1Y O Tk L gB-
ELISA & 7 vk HA K R O & Fe S e ar
VRS 25 5 n] 58 A5 00 0o G SR SRR i A D 1k
A DLEN IDEXX BP0 240 I8 4 23 KR FEAIR
G DA 7 e s A, S92 B0 e S0 R Sl A DO, i A5 R R A
£ IBRV W Al BB o o3 — 5, A) DA B AN Dt
YHE ) b 12 W e I AR Y IBRV WU, DT M2
I SR BBCHS Tl B L 5 155 % Ak A % | 312 v 20 1 i B IR
BLAAE =TT

25 b AR BFST ST B gB-ELISA B K6 I 7 v ]
R B b 12 T IBRV e | HLAT S BR B 7 SO
W M . B TAHESE gB-ELISA K I J7 1AL 7E 52
5w TR 5T, KRR I T B — P KRR AR
W TE A R R 25 R SR AT 5600 DA B AT I A 10
MR, DAtk — 25 56 UF H AR 12 W S 2 v 104 107 FH A0 18
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