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W OE. AT EAREREHBRE(CSFV) AR 2.1 B A 4k B3 AT 4k R 69 3 5 3k (MAD),, B 7RG
HERITHE2EONRREZF, ARARARLRAFRBHERLZAKACFVAR21b A JI239E2% G, 4
G %% BALB/c N R, it b @A ok 0 R e e 5 B8 e i dk A, AR FERE SRR AL FREER
o om R, 1) 4 e 9E 36 KRB (TIFA) 58 55 JL23 Ak R 84 26 30 m e L& (MADL) , T 52 543 5] 5 J123 Ak R 9 A4 58

R JEane % ; KA IFA F= western blot %52 MAb 5 % J8 92 ¥ 4k A= R B K B AR AT AR 09 R385 R A A A B B4 Ao
BRTHFELELTLFEANGRREAL; RABRZREHBERARFT ELE LT MAbS PRk, ERET, AEEHK
AT —H#AE CSFV AR 2.1 B AR B, 127R 5 5% W%tk fe L4 2K B 2 A CSFV RE #9 MAb TCHO61, A& T # 42 E2 &
& % western blot 25 & 2 =, TCHO61 4% %] 43 4t & & A24% T E2 & & aal~aa90, #t— ¥ 23iz R B A LB JF 7] o3+ &
., TCHO61 %A CSFV E2 %& & 2a20 9 288 (P), iR F[E 4L 5 A 72 &R (L) #9 CSFV., AR & % & stz 45 &
B R AR R A K, ZRRIAC, P, L"F G2H R T TCHO6L R A 69 3R £ AL, PP R XA L
B, MAb P gt H 5T &R 27, TCHOOL &F K KW 2.1 B R ZITHAA At ), MR PFESG Cr, %L
W, KBFRBRIEFT — 4R A CSFV 9% W pkAn 2L B 2.1 A48 74T k69 %5 3] MAb TCHO61, 4 #F & J% ¥ S 9% Ao
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Preparation and antigenic epitope mapping of a specific
monoclonal antibody against glycoprotein E2 of classical
swine fever subgenotype 2.1 field strain
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Abstract: In order to obtain the differential monoclonal antibody (MAbs) that only reacts with the dominant subgenotype 2.1 field

strains of classical swine fever virus (CSFV) in China and reveal the antigenic difference of E2 protein between the vaccine C-strain
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and the field strains, MADbs against E2 protein were prepared and characterized. E2 protein derived from CSFV subgenotype 2.1 field
strain JL23 was expressed with baculovirus expression system, then immunized to BALB/c mice after purification. Fusion of
splenocytes from immunized mice with myeloma cells was performed by electrofusion, and the successful fused hybridoma cells were
selected by semi-solid selective medium. IFA was performed to test the reactivity of hybridoma cell supernatant (MAb) with CSFV
JL23. Stable hybridoma cell lines were obtained by subcloning the cell lines reacting with JL23 strain. Amino acid truncation and point
mutation were used to identify the recognized epitopes. The results showed that a MAb (TCHO061) reacted only with CSFV subgenotype
2.1, but not with the vaccine strain and other subgenotype CSFV. Western blot with the truncated E2 proteins showed that the antigenic
epitope recognized by TCHO061 was located at aal-aa90 of E2 protein. Further alignment of the amino acid sequence in this region
showed that the aa20 amino acid residue of E2 protein of CSFV strains recognized by TCHO061was proline (P), and leucine (L) was
present in the strains not recognized by TCHO061 at this site. Site mutation was used to replace the residues at the 20" site of E2 protein
and its adjacent amino acid residues. The results showed that G”, P*, L* and G” constituted the epitope recognized by TCH061 with P*
as the key amino acid residue. In addition, TCHO061 was capable of neutralizing the subgenotype 2.1 field strains, but not for vaccine
C-strain. In conclusion, TCH061 was determined as a MAb that can differentiate the vaccine C-strain from the CSFV subgenotype
2.1 field strains, which will be useful for the development of serological DIVA assay for vaccine immunity and field strain infection.

At the same time, the antigenic differences of E2 protein between vaccine C-strain and the subgenotype 2.1 field strains were partially

revealed.

Key words: CSFV; monoclonal antibody (MAb); viral response profile; antigenic epitope

e 3 (classical swine fever virus, CSFV)J&T
IR T B (Flaviviridae ) 5095 5 J& (Pestivirus ) i 51, H
5|42 ) 55 (classical swine fever, CSF) A& ™ 5
RGN B RN 2 —, Rt R 3 A
2 21 (World Organization for Animal Health, WOAH )},
SE WY E AR B B e AR . CSFV 15 £ V8 IR %,
R TR AE . BRI Z Y . CSFV eS|k
AP ER R, 2tk CSF RIS &N R A &5t
T2, FETRAIK 100%" Y, CSFV g 8 TF 4 RNA
JEE, FENZHZY 12.3 kb, ARG — AN FF TR AR
(ORF) " A1 2 A 2H P I 69 3F g % X (5" UTR Al
3' UTR)™™, ORF %ifi — L8 3 898 MR FEIR I £
REH, HARWHAE EEAMERNT L4
RAEA, WFH4NENEA: ZRFEEA Core fll
3AEEEEE™, EIME2, LIRS HEN:
N, p7. NS2, NS3, NS4A, NS5B, NS5A I NS5B“,
LM B2 R CSFV RL TR E A, ke &
BORPEDURE R, GBS AU R P TE, I
e # S R R AR TR Y

CSFV A —Fhim g R, HILHABAE S FEE,
A CSFV E2 R P 9 1Y 22 5, BRI AT CSFV
n[ oy 3AFEPR BRI 11 ASFERDE R (11, 1.2, 1.3,
14, 21,22, 23, 31, 32, 33H134), ML
20 90 FFEARTF 4G, FEIA 2.1 METRAE Tl oK B o 9 2 5

s, HE—H0 0 10ANEER (2.1a-2.17)" ", Wi
H e E R THh 2.1b Fl 2.1 R R, BARC 410
U B B BE 1 4% L K B8 CSFV 22 ) 75 3 K 7K OF B 0 ist
&R, HAFLK R CSFV 2 [8) W) BT 5 25 5 B A %0
ZHA D FERE2, ERINS3 ZhU R E A PR
RALEAERE . LI ERA R I, R EIE R
1k 55 5 PZ 1 (hog cholera lapinized virus, HCLV), X
FR* C—strain (CBE) "5 1003 P A2 15 PRI BE ) 220 T
FEDH 2 BIGRATAR , SRR TRATARBE 05 58 4 Mk 3% e P52 1ML
TEH AL, SRR B PR R A TR £2 25 A A Rk
RO FEEES . W5k, MAb 6B211 Fl TCH045 E
BERW LR CSFV R, K 278 CSFV AR
M, XFEZEEND(E)MGYE REHFX, XMHIAA
R AT R M A P LT R A R R 2 — R
AT SRR B2 EANPURER, —
J7 181 W] DL BH AT RS 40 b e G LI R ARG 4
MU, 55— J7 18 ] D3R A5 DX 5 i Ak A AT AR 1Y)
MAb, FEHEAC S ATV MAD, &4 2%
PEERA TARIEYLN LT -4 02 5 i 0 B8 224

BT MAb % PR R A7 &M B2 B A PR £
PSR H B, ST B2 8 A DRSS 6 T
A Vi LA B DX 35 1 G AN s A T R SR 1Y) O T
FENCWIARGA EEE L . AT HES T —H
G HEEP 2.1 EHS CSFV R, HASRE T 095 v A



543

SRR, S SRRNEE 2. BRI T AR B2 8 R SRR DU BO ) S TR R AL E 3

S At 5 PRI B 3 47 AR B RF SR 1 MAD TCHO61, 3R45%
% MAb F: fif A R0 3 A0 % 48 7~k CSFV P2 1 AR A0 I
2 EAMPURZESR, DIEIFE X 5 iz fil
TAT R GG 1ML S A2 W P i A AR

1 MRFTE

11 @M. mESKEM PK-1541M0 %K . SO 41
Z MDBK 4l ffd & . J& i %Ak 55 3% 1 HCLV Al LPC
B, TR ER(SM) . 76 #k CSFV £ 1.1, 2.1,
22, 23 MRIFEATHR . AN BT 5 1 2 (bo-
vine viral diarrhea virus 1, BVDV1)XH32 £k (BVDV1-
32) Fl BVDV2 890 #k (BVDV2-890) Hy 7= S 1% =5 i
175 RHEAFRIFERIERZGERIE GDS3IHBEE A
E2-1(91-331aa) . E2-2(1-90aa. 171-331aa) . E2-3
(171-331aa) . E2-4(1-170aa)" ' Fl CSFV A [i] %& K 7
A CSFV E2 % H Fll pFastBacl-J1.23 E2, pFastBac -
HCLV E2 & [ 2 35 F0Rs ™ i 52 58 =5 A1 300 1 & 9 (%
17 ; DHSo 32 41 M B RAR AL LB A R 2
A} ; DH10Bac 5% A4 M Hy A S2 06 = PR A7 . s A8
Jit BL pFastBacl- JI.23— 118, pFastBacl- JL.23- G19 .
pFastBacl—-JL23- P20, pFastBacl-JL23-L21. pFast-
Bacl-JL23-G22. pFastBacl-J123-A23, pFastBacl-
JL23-E24 . pFastBacl-HCLV-L120 Jii i By 55— & #)
HIEORAE

1.2 EFZRF  Alexa Fluor 488 I il 1gG 2% —
Pt . Alexa Fluor 680 J'47T R IgG % ¥ . Cellfec-
tin® 11 1) § Invitrogen 2~ ) ; His Tag WRZE MADb . Solar-
Fast SDS-PAGE 2% I W 5% i Je i ) B AL 3 &R 3k =
PHEABR A fERHE 3 B2 25 9 MAb WH303 i
B 24 WA ST WOAH S8 98 22 3% S2 It 25 i it
Phusion High— Fidelity DNA polymerase I B NEB 2%
] ; 2XRapid Tag Master Mix , — 3 1% B/ 30 28748 1R
R G B VR A P B R AR A H) 5 BRI N
Y] i Quick BamH 1l Quick EcoR 1. In-Fusion HD
Cloning Kit ) H TaKaRa 2% 7] 5 JFRL/ANR 3857 £ R
SRR ) H Oxygen 23 & 5 Clona Cell™-HY 2
PR32 32 F 0l 5 STEMCELL 23 &) 5 Ni Sepharose™ excel
(HisTrap™ excel) i B GE 24 ) ; /NFUERPT 1g 281 2K
S € ELISA IR0 SR 7K % AV R0 B 70 M 1 5 0
GIE R ARABR LS F) 3 Protein A/G 4FF T2 44 33 45 Iy
HATAY TRECER) RO AR 27 . Advanced RP-
MI 1640 52553 . Grace's insect medium . Sf—900TMII

SFM (1x) ) H Gibco 22 ) ; MEM(1x) . DMEM Fl PBS
(1) H Corning 2 7] .

13 JL23HE2EEMRES4ML HEANK
pFastBac 1-J1.23 ¥5{b 2 DH10 Bac 2254000, & A
BE 0 18 5 BEAT W PCR %€ , K 5144 Bac 1-
BamH 1-Phu-F (5'=-AGCGGATAACAATTTCACACAGG-
3") . pUC/M13 Reverse (5'-CCCACCATCGGGCGC-3") o
Fifi J5 312 B BH P 5 20 FF R IR 45 L SO 40 i, R4S 00
AT, YL IE R A SO A, 27 CHEFE
72 h JEWCEEM MRS LI, 4 200 v/min B0 5 min J5RE
FUMEYTRE, FEH 0.22 wm JEESITUE, CKIRHH Ni b
Hi74ifk, SDS-PAGE %@ A AL . Ll His Tag
(1:2 000)—¥%, Alexa Fluor 680 ¥ IeG(1:5 000)
1P, western blot %5 Aifb 5 H RV TE L

1.4 E2EAMAbMIHI&E S HSCHR12]H] 55 ez IR
GPE /AN RS R ROR . ARG | e R 2
R IEAMML I e B, 4 R HE 70 v B S5 1) BH P 2% 28
JEMM S

1.5 MAbHWEERNIELETE EBELREREN
TORREE 1.1, 2.1, 22123 WA CSFV $5Fh PK-
1S 4M, ALFEFED] 1.1 RS HCLV BR AN SM AR, %
BN PK-15 200 4iN . REERIG, A
MaF 37 C. 5% CO.¥%5572 h, 80%% Il & 40 A,
PBSYEA 3K, IFA X MAb HEATHE5E, Z4As a5
EiE R —PT, 80 wl/AL, E2 MAb WH303(1:1 000
FE, 80 wL/AL) MPHPERTHR, 37 CHFE 1 h, PBSEEA3
K, Alexa Fluor 488 FRic AN EPHL IR 1eG (1:500 5 fE) A
P, SO RAEIMEE LR 79 ¥k CSFV 5 MAD 1) )
0L, FHFEWNARRATH CSFV, SER =i LA
T CSFV 1043 A RS 4t 3 18 A~ CSFV AR F AR 1) E2
B AR IR R RS R IR RFE R, D
JR A M M % 3% g (1:200) B —Pi, Alexa Fluor
680 bRic B9 FF T AL 1gG (1:5 000) 9 40, F H west-
ern blot % %€ MAb X X 2635 4 04 52 W 1% .

1.6 BRAMSBIEMAXRTRETE S RITH(14]
i EHE K, BURI R /NI K 2 mL, ZZ18 ISR
FRFIBREREE (4 M), VK L#FE 10 min, 4 000 rpm &
010 min 7% FiE, 2 mLPBS EEIIE, REET
2 L PBSHiENT2 h, K/ H Protein A/G 4FF Tl {a ik
FEREAT MAb ik, 44k 5 i) MAb F Tris—HCI(pH 8.5)
VT pHAE, IR IEE A TIRYE . SIOTIR15]1%55E
AR, BCATENEAifk MAbYRE . FEIE /NG MAD

3|
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ME 28 %5 5 TR G BH 56 TCHO61 #1755 72 .

1.7 MAb I FIBEHEE  HEHL 100 TCIDs ) HCLV
(LLI)BE. SM(1.1)#k. JL23(2.1b)#k. GDLF1(2.1¢)
PR, AHI(2.2)BRF1 HuB2(2.3) 8k, ¥5E 1.6 Hhaifb il
MAb R I8 A 1 ng, ZHESCHR(16], 7696 FLARH i%E4E
2AEREAERE (S0 wLAL) , BAMRE R 2AEEFL, FH
Jei DN % BR a6 200 85% 3% 2 (minimum essential medium,
MEM ) F B4 995 518 (50 pL/AL, 100 TCIDs/50 wlL) ,
37 CHFE L h, MIANHEH 8% FBSHI 1% 55 2 I RS
2 MEM X235 5E /R0 PK-15 400, 400037 °C. 5%
CO. %555 72 h, 80%7% P4 Il & A0 M, PBSBES 3K,
IFA %55 SR H 7 52 56 = Wi 1 ) 25 1Y E2 B8 s B T ik
HCL-0012"(1:1 000 #8&, 100 wL/FL) F—Hi, Alexa
Fluor 488 FRic Y HLE 1gG(1: 500 FikE, 50 wlAL) K
P, [F T E R A0 A 8O0 BRI HCLY . SML,
JI23. GDLF1, AHI1 Fl HuB2 %5 # BH 1% %F H& (100
TCIDw), HZEN BB EEFFidHk .

1.8 MADIRBIFERMIWETE LICDS3 #k B2 B
BEEOMPUR, DI hs 35 BiE (1:200) A —
T, Alexa Fluor 680 bric B9 I P 1gG(1:5000) h —
YU, T western blot SEI8 ] 4 i ' MAb P 71 X 15,
TEHEFEGE b, ARYE 1.5 v MAD 955 2 5 3% 0 %6 78 4%

R, 2 GenBank H1 19 ¥k CSFV JF51, FIH CLC Se-
quence Viewer H X}, TE MAb P4 5] 09 X 3k N 2 ¥ 5
MADb AS 5] 52 W P CSFV E2 & & R A 22 5,
F 38 1T SWISS—-MODEL (https://swissmodel.expasy.org/ )
Rl CSFV J123 E2 25 4 3D 4544, il il v 7E (9 MAb
PN FE R 7 A

1.9 MAbIRFIREMERMIWETE LLHCLV #%
pFastBac 1-E2, J1.23 ¥k pFastBac 1-E2 40 Fokr JAsid
H4 GenBanK 1 CSFV J1.23 ¥k E2 E H ( MK691766) %5 [£]
5, FH Primer 5.0 B AF ¥ i+ 8 X E2 B H 407 4,
RS (F D), 51l EREEEREAER
AR, Al T B SR A IR S B2
IR RARE TR . W Rk G &R
DH5 o JEAZ A0, PCR %5 %€ g BH 1 10 1 0 ik &2 35
PR LR IR 2 w) BEATI T, W05 45 2R A 45
9 2635 ORI #5482 DH10Bac &2 254018, &% A
BE 07 8 S5 A5 AR, SR 13 EER R R
HHRRSERERERBREN, 1794k MAD
(2 wg) A—Pi, Alexa Fluor 680 ¥ ict ) I HT i 1eG
(1:5000 FFE) A BT, western blot #E—H %5 %€ MAD
WA BIPUR AL, 8 H PyMOL 23 H7 MAD IR 51 & e 1%
(ASY: S Y A

R1 MERSEBRARENERFREYT 555

Table 1 Primers used for the construction of recombinant pFastBac 1-E2 plasmids with amino acid mutation

SRS HAGRENLA HiiFs1¥(5'-3") TEs1(5'-3")
CSFV strain Mutation site Forward primer (5'-3") Reverse primer (5'-3")
JL23 I AACCAATGAGATGGGGCCGCTAGGGGCTGAAG GCCCCATCTCATTGGTTGATGATATCGCATAC
JL23 G” GAGATAAAACCGCTAGGGGCTGAAGGTCTCAC CCTAGCGGTTTTATCTCATTGGTTGATGATATCGCA
JL23 P TGAGATAGGGCTGCTAGGGGCTGAAGGTCTCACTACC CTAGCAGCCCTATCTCATTGGTTGATGATATCG
JL23 L ATGAGATAGGGCCGCCCGGGGCTGAAGGTCTCACTACC GGGCGGCCCTATCTCATTGGTTGATGATATCG
JL23 G* GCCGCTAAAAGCTGAAGGTCTCACTACCACCTG CTTCAGCTTTTAGCGGCCCTATCTCATTGGTT
JL23 A? GCCAGAAGGTCTCACTACCACCTGGAGAGAGT TAGTGAGACCTTCTGGCCCTAGCGGCCCTATCTCA
JL23 E* TACCGGTCTCACTACCACCTGGAGAGAGTATA TGGTAGTGAGACCGGTAGCCCCTAGCGGCCCTAT
HCLV L TGAGATAGGGCCACTTGGGGCCGGAGGTCTCA CAAGTGGCCCTATCTCATCGGTTGACGATATT
o # m F¢ Lil, NitEsifbE A, AifhE H SDS-PAGE Bk
=A

21 23 #E2EAMKRIES 44U fFJL23 E2
pFastBacl B2 ki s b 2 iRz 5400, 485 B B
e 5 REAT R PCR ¥ %€ , 1E 1 900 bp Z2 45 H B —
Hi g (B 1A), SHUHAHS, R EHR JL23
E2 pFastBacl/DH10Bac 1IE##) @ . H R RAFIRIF
FIBRGHATRIE, WAL 3 ARG 5 1) 40 5%

RN, A E2 8 E7E 90 ku FH 45 ku A0 H 1)
Ftr, ralh E2 A RNE SRR, A ST
H—(E1B), RHEALMERL. 4ikE A western
blot ¥ E L5 AR, Akl B2 8 1 DL SR AR AR )
TR AETE, 190 ku 145 ku b &4 (B 1C), 5
SDS-PAGE Z5 R AHFF . E2 25 1 LA IR] 5 — 2R f Al B fk
ERBEAFREERE RGP LB, HAb¥ERE
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SRR, S SRRNEE 2. BRI T AR B2 8 R SRR DU BO ) S TR R AL E 5

I, WTHT TR AR

22 CSFVE2EZEHMAbRIHEIF TFANIE /MR B
L3 2 G545 LA B G 0 R FOREE R R, 5 h
1369 5 1) /N B SR 2 0 SR dme i, 224 L 0L 3 A R 3 12

0
S
O\\Q
@%&%
%@Q
A v B
VNG M

2000 bp 1900 bp
1 000 bp lgg tu
750 bp u
500 bp 58 ku
250 bp 46 ku
100 bp 35 ku

o5
N

800 F5 I 475 5 JL23 F MR IR YL i) PK-15 A 2 i,
PG a0 (1 2) , PRI IR 3R 1% /N B 75 4%
IIMMI . G FERE R IFA Tk 5, 235 16 bk
E2 & H MAbs, H MAb fiy 4% 4 TCHO55~TCHO70

P Py
C 03
Mo
100 ku
E2 homodimer 80 ku E2 homodimer
58 ku
46 ku

E2 monomer
E2 monomer

35 ku

1 JL3E2AUEANEE
Fig.1 Identification of the purified JL23 E2 protein by western blot

Immune serum 1:800 Immune serum 1:1 600

Immune serum 1:12 800 Immune serum 1:25 600

Immune serum 1:3 200 Immune serum 1:6 400

JL23-WH303-PC

Preimmune serum 1:800-NC

B2 IFA#TE2&B%2E=RNREREKTE

Fig.2 Detection of the antibody level of mice vaccinated with E2 protein for three times by IFA

23 MAbRERMIEMEELER [FARIE 16 £k
MAbs N i, 45 R, BHYEXT BT iA WH303 5
JIT 346 % BE A B CSFV 1) S GL 240 i #1557, A W I 4
BN, i 16 £ MAbs 1 —#k MAb, TCHO61, 5
FP 2.1 A (2.1a, 2.1b, 2.1c, 2.1g. 2.1h, 2.1i.
2.1j, 2.1k, 2.11, 2.1m. 2.1n)CSFV EGAMi f5 A
gag, SHHRA 1L1ER HCLV R 5 PRF SM PR LK
FoAt BE PR 2 CSFV BGL 4t M J2 B S5 e s, 0
TCHO61 A3 2.1 F A CSFV E2 % A %F 589 MAD ({X
J 7 43 B N AR RN B A [) 6 1R RS CSFV & e 4
M e B, R R B R 3 5 e R B R 58 e
R F i) (B 3A) . [, western blot 45 5 g
7, 1% MAD RETR A FE P 2.1 W AY CSFV E2 A (2.1a.
2.1b, 2.1c. 2.1g. 2.1h, 2.1i, 2.1j), 7E£90 ku G HIE

it , H5EPA 1LEAAYHCLY . LPC. SM, LLR 3k
K12, 1.3, 1.4, 22, 23, 3.1, 32F13.4 % CSFV
E2 AR, TE90 ku b Jo a1 (E3B), #E—H
i TCHO61 5L 2.1 IFAY CSFV E2 75 R A9 MAD 1
TR 1eG2a, FRBEMNEE,

2.4 MAb TCHO61 hFIBE WM E L R 4ifb)5 iy
MAb 235 L #i B o 55 %% FE IR 2 CSFV IR B 7 5 7 4%
FhPK-15 2000, TFA W22 5 FH 2% 6\ 5t s L % 4 b
o G TOLR RGN, 45 R BoR, TCHO61 Xf
JL23 ¥k . GDLFIARA —E W FIRE ), FEDUIRE N
1 pg. 500 ng. 125ng. 2 ng &5/, RHRER 1.1 A
HCLV JEHipE . SMARRIEEN 2.2, 2.3 AIRATHEC A
HAIRE S, TEMEPURIKE T, 58 MEPuiRx) A
I, #BHMI TS S G a7 R A (8 4), %
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45 B — FEBH TCHO61 A FE 2.1 IEAY CSFV E2 & E2-2 (aal~aa90, aal7l~aa331) Fll# 2% C- i (aal70~
FRF 8 H AT MAD aa331) i) E2-4 (aal~aal70) X I, 7E 50 ku F137 ku A
25 MAb TCHOBTIRBIMERIBMETELER KM WHEFIH, (H5#EEB/ICHFEX (aal~aa90) i) E2-1
western blot %% MAb TCHO61 5 4 i B2 #8555 11 LW (aa91~aa331) fl H AR C-¥ii) E2-4 (aal~aal70) )R
P, Z553RE R, TCHO61 5 GDS3PRE2 BN, £ M, 1£58 kuFl46 ku A3 T4 (B5), FHHTCHO61
90 ku A HH B 507, S5 D/IAPIRIX (aa91~aal70) ) PAEO TR XA T E2 E A B B/CHR X (aal~aa90) .

A HCLV SM CN135-2.1c  CN002-2.2  CNO18-2.3  TCHO61-NC  WH303-PC

CN0O21-2.1a  CN096-2.1b  CN190-2.1c  CN049-2.1g CN057-2.1h  CN063-2.1i  CN068-2.1j

DR
\IR\S : NP
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Fig.3 Reactivity between TCHO061 and CSFYV strains belonging to different subgenotypes CSFV or
E2 proteins determined by IFA (A) and western blot (B)
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Fig.4 Determination of the neutralization capacity of Mab TCH061 against CSFV strains belonging to different subgenotypes
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Identification of the E2 protein region containing the antigen epitope recognized by TCH061
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A: multiple sequence alignment of E2 protein of CSFV strains recognized by TCHO61 or not; B: Reactivity of TCHO61 with wild type or
site—directed mutated E2 proteins of vaccine HCLV and field JL.23 identified by Western blot; C: the structure model of the antigenic
epitope recognized by MAb TCHO61 in the E2 protein
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Fig. 6 Identification of antigenic epitope recognized by MAb TCH061



8 OE BB

2024 4F

3 3 #

P2V G ) i TR I 7 45 CSF B8 H AT &% Y SR
HCLV %5 J R FA A {8 FH e 2h ¥ 1 17 CSF 7 ]
B R FAT . HCLV 9% B bk 2 AT AR 4 10 G0 352 D 4 22
A, R [E FE R 2 CSFV B Bl B RE SR AL R,
{H HCLV Bk 595 o ik 78 MLE 27 /K P b X3P 1 G g
ERATORA Y, 3 TR B A R 6 1L 2 %02
Wi 77 5 2 B A, T A AR HCLV #k 7E 3 [
CSF Ak i i H 32 21 TR IBR 61", H A58
1 CSF JiATHY CSFV B T2 2.1 RS, %I 7Y
CSFV 5 HCLV ¥k £2 8 A 2L B2 [H VR /N T 90%
HEFMBESOLEEEN T R2EANDIURKX, #25
FEW R S AT MR Z A — E DR 22 5. I,
0 7 DX 3 HCLV Ak A4 117 6 34838 47 0k B4 %91 MAD Xif
T 5 DX 030 952 T G 5 R A R SRR 1) I ¥ = 7 vk AR
HE, FRDEARSE MR, H5 YA meT
PR B MAD .

CSFV E2 R B T I RS E R, N Sz
NG B0, RS R EDURE R, GER
BUARFEA b iR . DR R, E2 B A N & 4
AMPUEIX, A-D, HAEC-C*, C"-CYH C»-C™»
BB RO VR R G B/C R D/A PR g ot , Ho
B/C PR 258 B AL & 583, (1-90aa) , D/A HUHR L5
BT AL SR FE (91-170 aa) ™. WEFTFEW], D/A 5
LER)HITI PR R ALAH A RS, 1 & B TRl
AL ““TAVSPTTLR™ C 8 112 F T JF % #i 9% i IE
AN PE A CSF 2187 7 % B |2, il B/C PUIR4E
W ITH PR ROER 54 5, 5 CSFV T REE
SWAEX, HMBCHEXC LKA T LR
37, Chang %% % 3 MAbs T33 . V8 iH %1 Xk e L s
FeE A E® . DY, H 534 MR CSFV 94.4/11/94/
TWN BIPLIE AR S 52, MAbs C2. L7 PR Y K4k
FHMRFREL A D', FIK™?, H 5% B bk LPC/AH-
RIPTE AR S PE A %2 ; Huang 25 % %€ MAb 1C7A1 iR
B KB R IERR AR I 6, HALHRS 2.1, 22, 23
ME A CSFV; i1 59K 5 (border disease virus, BDV)
MAb WS381 iR 7| i) 56 g 2 FE MR sk &L P, 5 TCHO61
—5, AHH HAE R A 2.1 WAL CSFV ;) fab il
%5 % %E MAb TCHO45 P 1| i) 56 £ 20 JE 2 5k 1 0 G~
HREIR A 1.1, 3.1 M8 CSFV™; ki1 %5 % %€ MAb
6B211 | 1) G HE 2 FL IR FR 5L o N4o, Hiag sl 1.1

A CSFV R4y 2.2 EHY CSFV!Y, AR 57 %55 T 56
A 2.1 22 CSFV R Rt #2460, HAL T B/CHLUR
LEMYBRIT, IERALAENTE— 5 N5 T X E2 BBt
JRAERYEINIR

A5 F) R - RO R R I A 2.1b
CSFV JL23 PRI E2 B F % /NER, B RTR T —#E
AENE S MR ) 2.1 2B CSFV 19 MAD, 3 % & 4 ik
MAb TCHO61 K 5| Bt J5t 3 A7 i 220 & 12 5% B G
P LRGP, HhRISEEG 45 SR — K, TCHO61
ASHE VTR, (H R R AT PR 2.1 I B A e R
1o Vi M S MAD AR H T2 i, iARE
FA TS A B P ORI T n ) A e
SR RIR N 2B oG B A MAD 3C8 @57 HY ic-ELISA
J7 ik F R T AT R TS 9 1 40 5 MAD 1 R
BT ST I FT 3R ELISA J7 7246 35 B B o ) A
MR o T A B 50 1 5 1) MAb TCHO61 W] [X 73 %
Y B CSFV A TARFIZE fi bk, A wl T I CS-
FV P52 ¥ G P8 A AT Ak T e B4 I, 37 7 25 000 32 W7 3k 54
B, XA TRE CSFF S, W
4l St — 2 I R 1R 24 [ CSFV AT PR 5 9% B bR AE
E2 A FAFTEDUR ZESR, RN H 22 5 deflt 1
A

SEZ

[1] BLOME S, STAUBACH C, HENKE J, et al. Classical swine fever—
an updated review [J]. Viruses, 2017, 9(4): 86.

[2] ZHOU BIN. Classical swine fever in china—an update minireview [J].
Front Vet Sci, 2019, 6: 187.

[3] FERNANDEZ-SAINZ I, RAMANATHAN P, O'DONNELL V, et al.
Treatment with interferon—alpha delays disease in swine infected
with a highly virulent CSFV strain [J]. Virology, 2015. 483: 284-90.

[4] BJORKLUND H V, STADEJEK T, VILCEK, S, et al. Molecular
characterization of the 3' noncoding region of classical swine fever
virus vaccine strains [J]. Virus Genes, 1998, 16(3): 307-312.

[5] FLETCHER S P, JACKSON R J. Pestivirus internal ribosome entry
site (IRES) structure and function: elements in the 5' untranslated
region important for IRES function [J]. J Virol, 2002, 76(10): 5024~
5033.

[6] JIWEL GUO ZHEN, DING NAI-ZHENG, et al. Studying classical
swine fever virus: making the best of a bad virus [J]. Virus Res,
2015, 197: 35-47.

[7] XU QIAN-RU, GUO JUN-QING, MA FAN-SHU, et al. A novel
linear epitope at the C—terminal region of the classical swine fever

virus E2 protein elicits neutralizing activity [J]. Int J Biol Macromol,



543

SRR, S SRRNEE 2. BRI T AR B2 8 R SRR DU BO ) S TR R AL E 9

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

2021, 189: 837-846.

GONG WEN-JIE, WU JIAN-MIN, LU ZONG-]JI, et al. Genetic
diversity of subgenotype 2.1 isolates of classical swine fever virus
[J]. Infect Genet Evol, 2016, 41: 218-226.

PATON D J, MCGOLDRICK A, GREISER-WILKE I, et al. Genetic
typing of classical swine fever virus [J]. Vet Microbiol, 2000, 73(2/
3): 137-57.

FATIMA M, LUO YU-ZI, ZHANG LI, et al. Genotyping and
molecular characterization of classical swine fever virus isolated in
China during 2016-2018 [J]. Viruses, 2021, 13(4): 664.

GONG WEN-JI, WANG ZUN-BAO, SUN JIU-MENG, et al.Viru-
lence evaluation of classical swine fever virus subgenotype 2.1 and
2.2 isolates circulating in China [J]. Vet Microbiol, 2019, 232: 114~
120.

XGhj, SA, SR LVT, 85 —BRIX M ROE R AR TR
B g PR MR 1 T A R ECBL IR S (] BT £ B 4R
2023, 45(06): 621-627.

MI SHI-JIANG, WANG LI-HUA, LI HONG-WEI, et al. Chara—
cterization of monoclonal antibodies that specifically differentiate
field isolates from vaccine strains of classical swine fever virus [J].
Front Immunol, 2022, 13: 930631.

KL SEIRG B U T R R B AR S S BT S P BT Y
U M HAUERALFTD]. K H: T hROR, 2022

ARk, KSR, SRR, . ARYIABRDINRE A13TR & O
BRI ) & 55 FR 00 %2 [J]. v Bl 0B 5 5 2= 41, 2022, 44(04):
402-410.

X2, e, FA5, 55 LT B SR LA SRR GP4
RS R ST RS 8 M OLHUS RO SE ] P E B
PR, 2019, 41(06): 641-644.

GANGES L, CROOKE H R, BOHORQUEZ J A, et al, Classical

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

swine fever virus: the past, present and future [J]. Virus Res, 2020,
289: 198151.

WANG LI- HUA, MI SHI-JIANG, MADERA R, et al. A Novel
competitive ELISA for specifically measuring and differentiating
immune responses to classical swine fever C—strain vaccine in pigs
[J]. Viruses, 2022, 14(7): 1544.

WANG FUN-IN, DENG MING-CHUNG, HUANG YU-LIANG, et
al. Structures and functions of pestivirus glycoproteins: not simply
surface matters [J]. Viruses, 2015, 7(7): 3506-3529.

HOLINKA L G, FERNANDEZ-SAINZ I, O'DONNELL V, et al.
Development of a live attenuated antigenic marker classical swine
fever vaccine [J]. Virology, 2009, 384(1): 106-113.

BAI YI- LIN, JIA RUI, WEI QIANG, et al. Development and
application of a high—sensitivity immunochromatographic test strip
for detecting classical swine fever virus antibodies [J]. Transbound
Emerg Dis, 2022, 69(4): €788-e798.

CHANG CHIA-YI, HUANG CHIN-CHENG, LIN YU-JU, et al.
Identification of antigen— specific residues on E2 glycoprotein of
classical swine fever virus [J]. Virus Res, 2010, 152(1/2): 65-72.
HUANG YU-LIANG, MEYER D, POSTEL A, et al. Identification
of a common conformational epitope on the glycoprotein €2 of
classical swine fever virus and border disease virus [J]. Viruses,
2021, 13(8): 1655.

SRMEFE, BT, X ERE . XL Je ke S S0 B GG 2 11 ] 4558
r ELISA Jy i I 8 7 K0 28 B[]+ T 51185 25 B2 24, 2023,
45(7): 704-709.

B, SR, F e, %5 FERIFL T PEDV IGA BTiAAfi#k ELISA
Ly 3 A ST B ICRI AL R D] o B 15 B2 541, 2023, 45
(8): 822-828.



