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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

Wi B 2023-05-01

HL4TE: BEXREARNFESTIE(32260893) ; HEHAER AAREEETE (2022MS03019); HRHEHER SEXREERBEAFTLRIE "(NJYT23094); 4
EHRIAFEEFZRFFHETH(SYIG202305)

#—1E& . RE(ORCID: 0000-0002-4529-7026) , LW IF , FENELEMEYEE LB FEH R . E-mail: wenjingolive@ 163. com

BIAEE . BE#(ORCID: 0000-0003-4807-6277) Bl ¥ . T ENEELFFEEEA £ D EFEM R, E-mail:baofuxiang@imau. edu. cn



120 0 LN E I YN S 4

2024 4F 55 29 %

infection and can determine whether IBRV infection occurs again after vaccine immunization.

Keywords bovine infectious rhinotracheitis virus; gB protein; ELISA
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AU I A ARG T S AN 3 . AR EEZ R ELISA %
5 1 AT A e, AT LA A R L R K R G I TR I S
H A o T2 5

E N A IBRV & 5 2%, — B A A IBRV #i
7 gD . gB .gC .gG . gE Fl gL %5 & #H 1 (A s 41k J5 19
IBRV 428 [/ A bt s, 647 248 HBT IR K P K
P RO — 2 e 3k [ 51 i fif ] g 3 PRk 2k
£ 1T gE-ELISA 2 Wi s 7] & % gE dt ik #E 47
L, 7 2 Bl g 5 DR 8 1 1 20 A o 6 51 1 R e
Bf A2 A IBRV 19 4, DAt 35 21045 61 9 3 Bk IBRV 19
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R % GenBank /A #i ) IBRV 4 % [H 41 7 41
(NC _001847) , #] J/l DNA Star Xf gB 3 K JF i I3 132
HECUL27 J D M HL R X L 35 K X K 3 1 e 7R Al R
HEAT A3 A TSN B R BE K E R
7~228 aa(633 bp) () EE A58k . F ] Primer 5. 0
A X2 KR 9 T — X514, IR 7R R
19 d 4y 51 5] A BamHI 1 Hind111 BR i £ i VI 57
Moo IBRV UL27 3 B 5 7 5F 5 ¥ 51 9 (gB
Forward,5-CGCGGATCCGAGATCACGGACCT
GGTGGACAAGA-3';gB Reverse,5'-CCCAAGCT
TATTCTGCAACGCGAAGGTGTGGCTG-3)
1.3 UL27EFE=EE

2 B ) & 10 W S 42 By IBRV NMHS-1 %
FE AN BN il PCRY 8 UL27 36 . N 4k
Z H 50 pl: BE Ak 1 pl., 5XPrime STAR Buffer
(Mg” plus) 10 pL  XF B b FHF51 945 1 pL .dNTP
Mixture 4 pl., Prime STAR HS DNA Polymerase
0.5 pL.dd H,O 32.5 pL.

ZANACSG P3G 5 A Ry - 94 “CHUAE P 5 min; 94 °C
305,63 ‘Ci k455,72 “CHEA 1 min, & 324
PEFR ;72 ‘CHEAH 10 min, 4 CIEFFE . PCR 45K 5 , B
5 pL P = 196 035 W R e R Tk AR A T A

PCR 4" 34 7= ¥) 28 Bam HI F Hind I PR %17 7
VIt i V) J5 5 pET-32a # K % 82, #% b & Trans T1
T AN, B RS, RO R A
JECKL Al 45 A pET-32a-gB .
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4] i kL pET-32a-gB ¥ 4k ] BL21(DE3) 15
F W, T 37 CHR% 55 95 2 ODgoo 1 0. 6~0. 81, il
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B0 3 min R K, 55 LIS JE A 2XSDS _FFESE
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PAGE %l 25 1 33516 000 , 7F LA IBRV BHPE il 35 1E
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Joi, PR AL A, 8 mol/L IR R i, kAN B 1 5 &

Ni-NTA JZH A Faslifl .
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2 R A R R L Y R R R R
B, Fi B MR BE B A 8.4.2.1.0. 5 F1 0. 25 pg/mL
A B J5 AL 8k T 96 L B AR, % IBRV A5 o BH 4 il
W AP 1:25.1:50,1: 100, 1: 200 i B A
H—Hi ,# HRP i (9 S5t 4 1gG & 1:6 000 i B
VE R — 90 . F1a19E ELISA 7 ik B E St 17 . BEbR1X
W5E ODyso (5 o LAFHYEST B OD o [HoN 12245, HFH
PE XS B OD o /BAPE XS B OD 5o (P/ND HAE 2 K,
B I A Bl B RN AR o R Sy et TARMRE
1.6 FAPRIERENTHE

F A 53 57 19 6] 422 gB-ELIS A 60 J5 325 %
A% 52 By 5 AR A 19 60 14y IBRV B 2F 1L %5 RE 5 32 47
K, AR 5 ODyso 15 3 57 5 {8 F0 bR E O 22, FE A
OD s = B HERE A OD . - B (XD + 3 Fi o Iy 2%
(SDOBF, H WA B, B 22 2k B4
1.7 #RMELH

F A B 5 2 57 19 [H] 422 g B-ELISA Ko I 7 15 4%
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M3 \BPIV3 BH A ML 7% BRSV BHE 3 | 4 32 544k
BHPE I3 32E 47 R, 3 A EE ST A ELISA J7 5 19 4%
S
1.8 BIEMESH
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1.9 EE4SH
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HLAG WP 2 40 25 A A RE IR 19 200 Sk 48 i 3 #F 5 i 4T
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630 bp Zc A7 Hh BLRE S M 45, 5 B A AT . o PCR
FEWHEAT I O 5 NCBI AR 09 UL27 3 B 617
FoXf, 45 3 R H 5 8 A A 1 UL27 3 BRAH L P ik
99 % , — Ab A% R AR 5% 5 TG U AR L AN R gB
EEE ST
2.2 gBEHEMZREMETE
pET-32a-gB Jit ki % fb K 1 B Ik 32 25 40 i
ZIPTG S5, SDS-PAGE 43 7 & P78 20 15 1% 16
J& U UE T i B 43 ku B AR TE R R 1 DAY
WAARTE X E IR (E 1)) . EHEMAZ NI-NTA 4

ku M1

100
70
50
ku 40
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25

14

(a) SDS-PAGE %7 Hi2H 4 11 ik
(a)Expression of recombinant protein by SDS-PAGE

(b) SDS-PAGE ¥ 7& Fu 2l 111 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
7~ HE H 43t 50 mmol/L BRI /5, H & HL-F
Jo 2%, HoUE B fe K, UE W AR Al e s b (1
(b)) . ¥alifk J5 1Y 2 1 #E47 Western blot 23 #7 , LA
IBRYV FHE MM 3% R — 31 (1:100) ,4 Cid % & , HRP
Fricd i bt 4 1gG h —Ht(1:6 000, FiEIFF 1 h,
45 BAE K 2 43 ku 4b 1 B4 S M 4k, Rk = AT
PLgE IBRV FH o v 22531, UE B 41 2 1 B A R A
B B IR (I 1))

100

- 75
- s

43ku — ‘45
35

25
15

JAO

(c) FE 4 11| Western Blot4 i

M 3 15 T B 5 Ca) 11 K 19 pET-32aC )28 B0 2 A 4 A0 B BCRE B0 5 3 A0 5 AN BB UTHE . (b) 1~9 43 5114 20304050,
80.,100,150,200 1 500 mmol/L BKMEZE B 1. () 1: pET-32a-gB AT

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 IBRVgBEARZ AUSERE
Fig. 1 Expression, purification and identification of IBRV gB protein

2.3 [E#EELISARERMZHNER

S IR 1 Bl T i SR TP 1 - E SR 3
4 pg/mL, —PU I IE E AR RN 1: 1008, PE R 1 42
A, P/NAHE K N 3. 046, 25 3R 1 R . T LA BE
YOREBHRE N 4 pg/mL, — PR B N 1:100,
2.4 gB-ELISA#& Ml A iZHIERANTHE

60 5y IBRV BH M 1 15 # i 28 A< 30 56 2 57 119 g B-
ELISA A J7 3 o A7 R I, BF 4 1 37 19 °F- 2408 ()
S} 0. 187, R (SD) N 0. 017, i 1 B BH 4 11 S5
N X+3SD=0. 238, Bl 24 Ifi. i #£ A OD,5, {1 =0. 238
S Sk BRE L B 22 0y B
2.5 gB-ELISA &l 77 X4 RS

25 A WE 5 1 37 19 gB-ELISA # I J7 ¥k 4 Il

IBRV BH M 1L .BVDV BH 4 1 3 . BPIV 3 FH 4 1
T BRSV BH P Il 5 A A 3 J5 A BHPE I 3, 25 S
F 2 s, IBRV PHAE ML 46 I 45 55 ODys 2 0. 751,
LR R D it 3 25 A 4 S B PE , R 5 A A
U B R S E
2.6 gB-ELISA % il 75 & BB B 1 45 47

W IBRV FH P 1l % 3 47 A% Lo B R A 3 3
T gB-ELISA K I J7 16 o A7 A , >4 i 38 5 B¢
2 1:4 096CRI 1: 2" B, ODyso 24 0. 453, 45 ]
FE N PHE , R B HE ST B9 gB-ELISA A 5 3 HA7 4%
o BB (B 2)
2.7 gB-ELISAWKMAENESES

FHAS [ 2 18 il Al 6 48 e D 4 D00 445 B2



M3 4 T oB 3R A A A e 5

SAE R A4 ELISA K J 755 1) 22 57 123

#x1 gB-ELISAFKRBEER
Table 1 Results of gB-ELISA phalanx titrimetry

L 75 7

oA g it/ 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 RHE 0 P/N oK LA

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

#z2 gB-ELISARNFAEERES T

Table 2 Analysis of the specificity of gB-ELISA detection method
Al Yotk SR R 2RI GE A
51 e ;ﬁ U MR R AR 3 mﬁ: ik e
Item “ BVDV BPIV 3 v Mycoplasma bovis
IBRV BRSV
ODys 18
) 0.751 0.213 0.196 0.202 0.164
OD,;, value
H 5 45 2R FH [MiRiS MRS [MiRiS B 1k
Result Positive Negative Negative Negative Negative
20 TH AT A Gy B I L 115 gB-ELISA Rl J5 2748 5 &
B a5 A W PR O 3 A P A8 S R ROk 3. 7600~
B 5.58% , 1k 1L 7 4t 19 22 57 3 K 6. 51%6~7. 94%
2ok B o 75 448 170 22 53 3R 0 3. 66 0~6. 8800 APk IfL
T b 1) 72 S RN 3.5500~8.05%0 0 AT kAL N
oshk OB I S O N T 10% L % ok L
A RS
0 : m 2.8 EESIH gB-ELISA #ill 77 i% B s BRAE G 44
LS HFEE log,

Serum dilution

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

Fig. 2 Sensitivity analysis of gB-ELISA detection method

F) A BF 98 28 57 1Y gB-ELISA K i Jy 32 %F
200 03 Ifs PR FE S 2E 47 K6 0 0 25 1 (36 4D BoR K
176 6y FH P i %5 A0 24 3 B 1, B IDEXX
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(IBRV gB X3) Hit #4 ki M 38 77 & 4% I th 181 £ B
P 1l 3 R 19 3 B M W . LA IDEXX (IBRV gB

X3) T K K I A & <
97.5%

&3 gB-ELISAWMNAZEE S

Table 3 Repeatability analysis of gB-ELISA detection method
- LN 8 S A AL HE VR ()75 57 F A
s 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 1375 2 0.126+0.010 7.94 0.17440.014 8.05
Negative serum 3 0.26140.017 6.51 0.23040.014 6.09
4 0.205+0.016 7.80 0.197-+0.007 3.55
&4 gB-ELISA &7 &K TFEMN
Table 4 Evaluation of gB-ELISA detection method
IDEXX(IBRV gB X3)Hp A4 it ) &
gB-ELISA il J5 % IDEXX (IBRV gB X3) Antibody detection kit
gB-ELISA detection method B R T
Positive Negative Total
FH 4
o 176 0 176
Positive
iR 3 -
) 5 19 24
Negative
Gt
181 19 200
Total
3 W B H B E M 4059 IBRV ELISA # I3 # &
iR T

SRR ERNE B THERER, X
ZARIBE RN . IBRV REWS 5] & 4= 19 Z Rh e ,
HC R A W FR G AN S R R g8, D R A
B 2R 48 9 a0 B B R4 B R 4 . IBRV di 91 7
2028 60 AR TR E B A B . I, IBRV 7 £ Bk
PRI T2 AT AR RN L IS U LA R A T A
AR ¥ IBRV LTI Ok . IBRV X4 ER 110 &
WO, 45 )2 A B A R, A8 T R R . AR,
P45 B g B T IBRV BEG 45 o Befd s &
B I X5F v [ A 2 A E DA SRS B Ol e AR T ™
W . HAT, B IBRV AT 55 KSR =108 .

PR EEAE A gD gB . gC .gG . gE fl gl %K
Mo gB R 8L 98 5 2 18 A9 A0 BROWE 2 1, E 2
IR 50 A0 G 45 A DA RR JER e 4 e 5 Rk e A
JIE 240 i S A5 ek e R B DG AR L R DL @B B
kLA Bt D A N 12 W 1k AT L S B R b s )
PR HEATI2 W, IF 58 0 8 S g Ja AR e A R A PR
e 20154F, 2 H E R H gD gB .gB+gD & FIfE
ALY B S ELISA Ry i, 5 A~
HEE, gB+gD 1y R R T & (95.67%) . K
IDEXX(IBRV gB X3) 4t M4 46 12X 75 & 1F S & 5
WEFH LAV A IBRV K 5 6 i Al M . 5 2 AH
AW 5 A BN B0 2% 450 4% 19 IBRV gD it i [|] 4
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ELISA 50 J7 2 AT A %4 96 Y0 s A0 58 141 BA = A5
N % 1 IBRV gE u iR ] 3 ELISA K& J7 v
A2 95 %0 5 W 0 4 i 4% 19 IBRV @B Hu A ] 42
ELISA & J7 i i o 8351 ¥ 9 1 ¢B H A5
190~524 24 3 R 5% 2 I DAL IR B s A5 e ik,
57 ELISA K3 J5 ¥ , 5 IDEXX(IBRV gB X3)Hip ik
R0 38 70 B E AT L X BH P AT 5 R oA 84. 28%, Bk
AR NSS. T1% . kg, BAR 245 MEL &
# 37 B ELISA J5 % 5 22 B IDEXX (IBRV gB X3)
PO M 3K B ST SR IR SR R T AL
PrE IR gBE A, b C kX e 5 4k 2 & kA
TR AT R W . E B ST A ELISA K I U
HLL gB & 15 190~524 & 38 W 7E b e i o s, (5
FoMew R fr e o AW EE R IBRV & il i F
JIT A S5 2 5 1) G R 26 1 @B 2 LR M B b, %
ik gBE 11 7~228 LR 17 51 (633 bp) , i 33 46 Ml
A= 1LV H Y @B B AR K T i B H R R L IBRV
A B 5% 8 51 B gB-ELISA K I 77 ¥ 5 IDEXX
(IBRV gB X3) it & & Ml ik # & 845 & F & ik
97.5% A5 Fh i o

HH LG T A% S8 10 0 B 4 B RS E 1Y 7 Ik L gB-
ELISA & J7 vk HA K R O & Fe S e ar
VRS 25 B 0] 58 A5 00 0o G SR SRR i A D ik
A DAE N IDEXX BP0 240 IR 4 23 KR FEAIR
G DA 57 e A, S92 B0 e 300 R Sl A D, i 75 R R A
£ IBRV W AT BB o O3 — i, ) DA B AN Dt
HE ) b 12 W e I 4R Y IBRV U S, DT A2
I SR BSOS Tl B L 5 155 % Ak A % | 312 vm5 20 1 i B IR
LA T

25 b AR BFST ST B gB-ELISA K6 I 7 vk ]
3 R B b 12 T IBRV B | HLAT S BR B 2 SO
e M . B TAWESE gB-ELISA K I J7 1AL 7E 52
5w TR L 5T, ROk I T Bk — P KA
W TEAS [ R 8 25 R R AT 5600 DA B AT I A 10
MR, DAtk — 25 56 UF H AR 12 W S 2 v 114 107 FH A0 18
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