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Monoclonal antibodies preparation and antigenic epitope identification
of VHS protein of pseudorabies virus

ZHAO Tong, PAN Mengjiao, LIU Kesen, BAI Juan, MA Zicheng” , LIU Xing"
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Ministry of Agriculture and Rural Affairs, Nanjing 210095, China)

Abstract ; This study was to prepare monoclonal antibody against Pseudorabies virus (PRV) VHS protein. The target gene was cloned into
the prokaryotic expression vector pET-32a (+) through the prokaryotic expression system, pET—32a—VHS recombinant plasmids were ob-
tained, and PRV VHS recombinant proteins were successfully prepared. The proteins were purified and inoculated into BALB/ ¢ female mice
as immunogens. After cell fusion, indirect ELISA screening and 3 rounds of subcloning, two monoclonal antibodies to the PRV VHS proteins
were obtained, and were named 1H8 and 4C3, respectively. The indirect ELISA assay showed that both VHS monoclonal antibody strains
could secrete antibody steadily, and the titer of the ascites antibody reached 1 : 409 600. The light chains of 1H8 and 4C3 belonged to the
Kappa type, and the heavy chains belonged to the IgG1 subclass. Western blot and the indirect immunofluorescence assay (IFA) showed
that the monoclonal antibodies secreted by the two hybridoma cell lines could react specifically with the PRV virus protein. According to the
truncated expression of the VHS protein and Western blot analysis, the 1H8 monoclonal antibody could recognize epitope **' VAPEDV-
KLKY? | and the 4C3 monoclonal antibody could recognize epitope '*RADGDGAADAPP"*. In summary, two monoclonal antibodies to VHS
were prepared and two new cell epitopes were identified here. This provided important material support for further research on the function of
PRV VHS proteins and their role in viral infection and immune response.
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GGGCGTTACAGT-3', #HL PRV ZJO1 # #K (19 5
DNA, ¥ HAEH DNA #itk, FH LT WEs 917y
PCR ¥"#%, 2| HEYHH H B, WY H W H
BRI pET-32a (+) #AK, J5 B8R F VHS L5 Fr
BE AT AL, FRRR PCR % %E IR V) % 58 45
RYPNIAYES , K EA R AR T -40 °C,
1.3 BHEANKRIE, dUREE

5 E 4 ok pET-32a-VHS 1k % BL21, Mk
AR VE T LB AR R (AR TNHER)
W, JRTE 37 °C 200 r/min 1H IR IR 74 AR 2 E IR
0Dy . THIEF 0.6~0. 8 J5, MAZIKEER 0.8 mmol/L
B SH) IPTG 4k 2335 5 h''° . W SEwiiA, X
T R, 4 CEL.OIEIEE T IZDTTEY A L2 Wik
FAFH&E AR, @it SDS-PAGE J7 %% % VHS
HHEARXIEA, M EMZ ik aifk VHS
FmAEAN . il Western blot %52 VHS H 40K H
K
1.4 BEEERENHE &
1.4.1 i

Falifbny VHS A HE S 1SA206 457 S AR FRIR
GIF#E T A, BHE T2 A0EHN T 6 ~8 AR
BALB/c MR, e ha R/ 100 peg, &2 A
B 1R, 3 U 10 d, R/NREISRIN, K
)42 ELISA A i v PraRze s, Msthm T+ 1 ¢
12 800 B, FTLAEAT vhi fee, RIAE 40 M @l &l 3 ~
5d W, Xt/NRE S 100 we Zifb iy VHS B4
HA,
1.4.2  miarkdb 2 30E t ek 89 i it

YRR AR, K/ NEANSE, TERE 2B/ BG4 i
IR g, KAl S B A AR 7 0 1 Byl AE
PEG4000 fEF F AT 4 i@l &, flA 40 7F HAT 1t
PRYEFRITIESR, 6 d J5 (A4 ELISA #5004 f -
T, Tide BHPE 225 A o BH 2 28 8 4 ik A 7
2 vilE, LAV v B 0 4 B A Y VRO
RYPHBAYERS, FTH#ATY RIEFR, Rl = 20 ALy
U LR AR TR
1.4.3 J84: ELISA FARAE ] Fo ARk M

¥ VHS S Pk TR, vk A
2 weg/mL, (HERTFEKE A VHS Sbrdn i b e~



BHEEE 20254 578 Hs5H - 101 -

—¥i, HRP-FEPHL R -1gG 1EH =91, F VHS A&
s S Je 1y /0N BRI A SP2/0 4 A 3% 5% 1 1 W
43 AR A BEAE XoF BE R BF P X6t B 5ol T s £ SAG 55-L
0D, . 18, IFIHEFF R AE T 0D, /B 1 X5 R
0D, M8 (P/N), 2 P/N=2.1HK, HEFHK VHS
FAHTANM R BHE, P/N<2. 1 B HE R AV,

1.4.4 BAKH &

X7 JEE Y BALB/ ¢ ME FRUIE I 19 59 T P W AR A
i N 500 wL, A7 d )5, BRI
WSS, A RIS I 108 BB 4, 75/ B
KA IR, HEEBREZ K B, SREEE K, 4 IE K 4 000
t/min Z.0 6 min, W FIFRIHRA-40 C
1.5 BREREHNEE
151 2 558 2m ik o b A8 2 M B IR K A 2

1 VHS 2258 A i 2% 22 20 18, 2 35
EEbR S ARUCEE 1 ¥k, FIFHIEE ELISA J7 Al b ik
Hro PP K IE L (B HE ELISA R UBTIARZLAT
1.5.2 Western blot 2 #7

¥ PRV ZJ01 R4 T HEK293T 4 e, 57
Rl B E 5 (MOL) R 0.1, &Y 24 h J5 R4
WAL, IR AN 7 20 M A A Sy B %
M, — PN R G R 4T THS T 4C3 8K, —Hih
i BER) HRP Fric i LI HT /B 1gG, #1T Western
blot %5 2 B FE BT SN PE
1.5.3 a3 8955 KikEE: (IFA)

# PRV ZJO1 #ERRIEFP T Vero 4, FE7E7 4%
MOI=0. 1, &Y% 24 h J5 4 Mo 7F i o T ml UL 3] 1
WA, A PBS BRI 3 WK, A 4% £ 5 W E
., PBSPELR 4% KW, IMA 0.1% TritonX-100
PHATBIE, YR FH 3% BSA WIRIE TR, —HTh
RGBS K, R R FITC-EHi R 1gG 15 ¥,

A bp M1 1

2 000

1098 bp
1000

750

500

250

100

TR0 37 IR 1 h, POLEE BAEE T g
45
1.5.4 $ 5 Fike 2R % T

2 W8N L BAL o R B A 14 0 780 2 ) A 1 I
ARSI B S R AT Y
1.6 MERMHWEE

HRAE PRV VHS 5 7 51 3% i — R 51 #8044 5|
Y1, BHEAY pET-32a-VHS T4 FokifE it i
17 PCR 9" 1 LIRAS 24 VHS FER AR, #rax seig
RS pET-32a (+) AR IAEIKRER:, IR
RkRGF 71T RIL, 1L Western blot 5,
FIFHARAR A BB E ARAE S —PE, % 2 ¥k VHS &
EEEEE W R AE NI AN
1.7 MBERMCEHEE S

i3 Phyre2 MG PRV VHS 925 () 454, ffi
FH PyMol #4454 2 A4 S5 R A0 Ao et 30 Tl 1 45 44
B b AT HURSRALAE VHS 2 A2 18] 40 A0 5
1.8 VHS EEHERMIEBR LR

iz FH BioEdit ZX{F X} 47 Fl PRV ##k VHS 1)
QIR T AV HAT X, IFo3H8T 2 PR R A T8 2
A~ PRV Bk AR ST

2 HRE5HM

2.1 PRV VHS EFERFEMEHRNEE

%} PRV VHS JE R #E4T PCR §748 , & 1A FiR,
PR 1 KN R 1098 bp AT, SR/
— 3, Wiz Bef A pET-32a # &, FIH BamH 1
5 Hind I X345 3 /) 5 41 FOkL pET-32a— VHS #E47 XU
YI%E , g g R R i) 5 i 2 Ak SOk A H 9
BR/NSHIAESE (B 1B),

bp
5900

bp

5 000
3000
2 000
1098
1 000

750

500

250

100

M1. DI2000 DNA Marker; M2. DL5000 DNA Marker; 1. VHS PCR ¥"347/=#); 2. pET-32a-VHS B§¥I™=4), 3. pET-32a M=),

El1 VHS EEH PCR#1E (A) K pET-32a-VHS EAFRHHINETLE (B)

23



- 102 - Animal Husbandry & Veterinary Medicine 2025 Vol. 57 No. 5

2.2 EHHVHS EARIE, 5% E
SDS-PAGE #5587, VHS #4084 (i sh %3k,
K/NY) 70 kDa, H 760030 R A3 Wb ¥ Rk

A kDa M 1 2 3 4

180
130

100
70

55
40

35

25

(FE2A), i Western blot %5, T EFIHEYS His
ik, REHEARBENY) (K 2B),

kDa

100 -

70y G
55
40 =

35
25

M. EAFRS TR, 1. pET-32a-VHS #3578 LI ; 2. pET-32a-VHS FIKEPLIE; 3. pET-32a-VHS A4 H; 4. pET-32a 2534k

FIRLW; 5. pET-32a-VHS ZlifbiEH; 6. pET-32a &S HIARIA LT,

2 pET-32a-VHS EH#) SDS-PAGE X% (A) #1 Western blot 2347 (B)

2.3 FEXEMBKRHRE RN NE

#r VHS 4 5 A % BALB/c MERL 3 W, [A]
% ELISA #:0 /N LIS 280, B ik 3 1 ¢ 12 800 LA
I BEEERN e /N R T MR G, gk ) 4
ELISA i BE Fl Z2 WKW v b, e &A% 5] 2 BREF X PRV

VHS A R BEPLIR, 2 0lar 4 . 1H8, 4C3,
1 2 BREPTANM I SR AL AR, B VR T (] H2 ELISA
RN, ) - T BT 40 A ] S ) I K EA T ARSI 2
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B
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A VHS:(1~366 aa) 1HS 4C3
F1:(1~124 aa) — _ +
F2:(115~366 aa) +
F3:(1~200 aa)
F4:(1~210 aa)
F5:(1~220 aa)
F6:(1~230 aa)
F7:(1~240 aa)
F8:(1~250 aa) i
F9:(103~366 aa) +
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B
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45 - . 45 2 ----- 45|
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- - . -
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- - -
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C
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25 v -
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55 e -
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A. VHS H A4 ; B. Western blot 2538 (His HLHi—¥91) ; C. 1H8 HLPLRHIXIE; D. 4C3 BpiiH 5] X,
E 5 PRV VHS EA#EEGHHERBENERMERE
2.8 MERMTELEHEDH 2.9 PRV VHS ERHMEFRMIEERLL A LT
Wi Phyre2 M%) PRV VHS B =445 #g HE4T T iz | BioEdit F{4%f 47 F PRV B #k VHS A

W, AdFH PyMol B4 2 NPT AL BB B0 ZEERIT AT 0T, SRME 7 R, SN
ZEAEERL T WE 6 Fis, 2 MREMI AT HuUEEA'® RADGDGAADAPP ' fiI* VAPEDVKLKY >
VHS & H 1R, FEZFP PRV BERR A B PR ST
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6 PRV VHS EEMZTEEMKRERNRRMLNSH

[Suid herpesvirus 1 isolate ZJ01

Suid herpesvirus 1 sirain Kaplan

Suid alphaherpesvirus 1 strain hSD-1/2019
Suid alphaherpesvirus 1 ,isolate GXGG-2016
Suid alphaherpesvirus 1 isolate JS-XJ5

Suid alphaherpesvirus 1 isolate HeNZM/i2017
Suid alphaherpesvirus 1 ,strain HuBXYr2018
Suid alphaherpesvirus 1 |isolate JX/ICH/2016
Suid alphaherpesvirus 1 ,strain JS-2012 F91
Suid alphaherpesvirus 1 strain JS-2012 F50
Suid alphaherpesvirus 1 ,strain JS-2012 F120
|Suid alphaherpesvirus 1 isolate Ea (Hubei)
Suid herpesvirus 1 strain HeN1

Suid herpesvirus 1 strain DUL34Pass

Suid herpesvirus 1 strain DUL34 _?

Suid alphaherpesvirus 1 isolate JS-2020
Suid alphaherpesvirus 1isolate JL-21

Suid alphaherpesvirus 1 strain FB

Suid alphaherpesvirus 1 strain PRV-JM

Suid alphaherpesvirus 1 strain PRV-GD

Suid alphaherpesvirus 1 isolate CHIGX/IPRVI2408/2018
Suid herpesvirus 1 strain Kolchis

Suid herpesvirus 1 strain Hercules

Suid herpesvirus 1 strain JS-2012

Suid herpesvirus 1 strain Becker

Suid herpesvirus 1 strain Bartha

Suid alphaherpesvirus 1 isolate DX

Suid alphaherpesvirus 1 strain JSY13

Suid alphaherpesvirus 1 strain JSY7

Suid alphaherpesvirus 1 isolate HB1201

Suid alphaherpesvirus 1 isolate GXLB-2015
Suid alphaherpesvirus 1 isolate CHIULHF/2022
Suid alphaherpesvirus 1 strain FA

|Suid alphaherpesvirus 1 sirain SX1911

Suid alphaherpesvirus 1 strain SX1910

Suid alphaherpesvirus 1 isolate DCD-1

Suid alphaherpesvirus 1 isolate GD-YH

Suid alphaherpesvirus 1 strain AnH1/CHN2015
Suid alphaherpesvirus 1 RC1 DNA

Suid alphaherpesvirus 1 strain GD0304

Suid alphaherpesvirus 1 isolate HLJ-2013
Suid alphaherpesvirus 1isolate LA

Suid alphaherpesvirus 1 strain Ea

Suid alphaherpesvirus 1 strain NIA3

Suid alphaherpesvirus 1 isolate DL14/08
Suid alphaherpesvirus 1 strain umﬁm

4C3 1H8
RADGDGAADAPP VAPEDVKLKY
________ K - 2

E 7 PRV VHS £H

RRRGRTFESH

3 itig

PRV e ERE G L RN E SRR Z —,
PETH GRS B TR0 I B A RHE i, 9 2011 4FJIK,

RENVFZHG M) PRV WATEREE T
sk, BUEME R A T AR
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20 T 15 Bt X
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PRV 25 S 3EBRBUWR AL o3 S 2, W] DU # %R
S B T 11 SR e

PRV ML 2R 1 B (HSV-1) [WJE T o
R EE, 1 HSV-1 1Eh H AW 58 i) 12 AR5
Tz —, X H A VHS BB 5T L 5 R A 4 1
HSV -1 VHS & H i UL41 & W 4 i, K/ K
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PRV 5 HSV-1 [¥) VHS HHEREIRF I L7
PEAK 41%, AN, HSV -1 VHS &35/ 55 i
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IFN #5508 1, PRV VHS il i ] NF—«B F1BH W7 i
FRALIY IRF3 [a) AU AZ B 0, DA BELRSE 976 25 P 7 1)
HEREL) A, PRV VHS [ RNase 1 ¥ 55 T HSV
VHS™ | HFi T PRV VHS BIIfE T #4535 4
1, AT EAMERA IS,

Zil, AR EERERIEH & T
PRV VHS A& M, IFFIHZEHE AR BALB/ ¢
AN, SRS B AR Rl B B L R D) R ) 42
ELISA i, 2458 2 th bk, %EeS PRV
RAEFFSFVER N, ABFSESEE H PRV ZJ01 Btk VHS
B2 4 B AIMZERN, BT 103~ 114 aa
241~250 aa, MBS PRV VHS #4518 5 REH 4t
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