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Identification of epitope recognized by a monoclonal
antibody against VP2 protein of bluetongue virus
serotype 8

Mingxin Zang, Jiaxuan Li, Shuangyu Xie, Wen Cui, Yanping Jiang, Yigang Xu,
Xinyuan Qiao, Li Wang, Han Zhou, Min Liu, Yijing Li, and Lijie Tang

College of Veterinary Medicine, Northeast Agricultural University, Harbin 150030, Heilongjiang, China

Abstract: To confirm the B cell epitope recognized by monoclonal antibody (MAb) 3G11 of bluetongue virus type 8
(BTV-8) VP2 protein prepared in our laboratory, antigen epitopes recognized by 3G11 were screened and identified by
phage display technology. KLLAT sequence was found by sequencing of blue spot after four rounds panning and **LL**
of common short peptide sequence was obtained after comparison to amino acid sequence of BTV-8 VP2 protein. The
peptide sequences KLLAA, KALAT, KLAAT and KLLAT were synthesized and identified by indirect ELISA. KLLAA and
KLLAT bound strongly with supernatant and as cites of 3G11 cells and reacted specifically with BTV-8 positive standard
sera. Further sequence analysis showed that amino acid sequence ***LL** was conserved among different serotypes of
BTV-8 strains, and***LL*** was the key amino acids of antigen epitopes recognized by 3G11. This study laid the foundation

to establish type 8 BTV specific immunological detection methods.

Keywords: bluetongue virus serotype 8, VP2 protein, monoclonal antibody, antigen epitope
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YeE, ARWFIE L 8 B BTV 4 S il g 2
Ao 5 ¥ FAR O e B AR 20 BE Y BIF 5T 25 E
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1.1 BREHRAFILE

$it BTV-8 VP2 %1 MAb 3G11 (Fifkir
IgG2b) 2 ik fr A 52 50 5 ] 45 IR A7 5 1-24 7
BTV F i BH4: M K BAPE 76 1A A i 5w 2%
5628 The Pirbright Institute; MAb 3G11 4fifk
JEHEK , Bt A 107 (4ifk)5 K SDS-PAGE %
EERILE 1),
1.2 FZERF

Ph.D.-12"™13 I A 40 ok 38 71 6 1 1 5
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Fig. 1 Analysis of purified ascitesby SDS-PAGE. M:
marker; 1: ascites; 2: purified ascites.
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1.3 [EfEfRR il

¥ BHK21 i L f% 2 s &I R i1y 12 LR,
FrAMIE K )2 5 1280 8 B BTV, [A] i & Xt
PEAL . 3%2 5% HH i1 58 ¥k 2 L 11 % 30 min;
FLIMA 3%04 BSA 37 CH[HA] 1 h; DIRAFAY4NAE
RO —PT, FRF R E ARG, 37 CIRE
1 h; A PBS ¥ 3K, 5Smin/ik; JIA 12000
Hi B FITC FRic il E40 B 1gG, 200 uL/AL,
FeEMET 37 CHER 1 h; 64T H PBS ¥t
Y 3R, 5 min/iR; TR E EO0 B s T gL
BRah R,

1.4 3 ELISA £ MAb3G11 45 &%

St BTV MLE EL8% Y ELISA #, 4L 100 uL,
37 CHEE 2 h; F PBST ¥k 3 ¥k, 4K 5 min;
FLH i 50 uL BTV-8 AR, 37 C 1h, Ak 3
W 105 MRt B, 4L 50 uL, 37 C 1 h,
Vel 3 ;i 1t 8 000 FREEPL R 4T (HRP),
4L 50 pL, 37 C 1 h, W3 W; & TMB &
4 15 min, FFIIAZIER, 12H ODyso fE

1.5 HRRLAIFIE
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PRBKEHEAT 4 YOREE, K28 4 IR IS ™)
W 5 K D7 25 R BEAT A0 BT LR, AR RALF
5| KLLAT, & T Sk Rtk seitse
AR BRI 4 Pk KLLAA . KALAT,
KLAAT Fl KLLAT, tH 2B 85 AE R I A
B2 B 1
1.6 FAI8)3% ELISA £ €555 MAD 3G11
B & R

FH 0 9 6 BRI 4 A Ik KLLAA |
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Fig. 2 IFA assay of MADb reaction with BTVS8 infected cells. (A) IFA result of 3G11. (B) Positive control. (C) IFA
result of SP2/0 supernatant and BHK-21 cells infected with BTVS.
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Fig. 3 The specificity identification of MAb3G11 by AC-ELISA.

®1 EEAFEFIINESR
Table 1 The sequencing results of phage display
technology
Sample The amino acid (site)
Samples 1-18 N K L L A T W
Samplel9 N K L C T K
Sample20 N K L C C A K
Sample21 G Q L L C T M
Sample22 G Q L L A T K
BTV-8 #lc R L L S T ¥
C
ommon L L
sequence

KRR R AR A K. MR I b ik
| 40 ug/mL Ela‘ NG, DAL AR,
WK A BIHEAT 1x10%, 2x10%, 5%10°, 10x10°,
15x10%, 20x10°, 25x10°. 30x10° {55 HHE B )5 1E
N0, YR BE L BA R 20x<10° (5 5 HE A5 40

2.5 %Rk KLLAA 1 KLLAT S54REI5H
SR k2

4 U K KLLAA F1 KLLAT 554 [s] 1fiL. 375 %5
BTV FHM: LI A M]3 ELISA J b 45 A —
£, HoA sk KLLAA B0 S5 3RAanE s iR,
A LRk S BTV-8, BTV-4, BTV-17. BTV-19
s o BE P I T 0 B N R R BE M, K S

http://journals.im.ac.cn/cjben

BTV-1., BTV-3, BTV-7, BTV-10, BTV-12,
BTV-13, BTV-15, BTV-20, BTV-21, BTV-23
s VR B 97 ) B g S 55 FE A . 5 BTV-8 1)
B B B T AR L vE A BTV, 45 R &H,
SSLLPF R BTV-8 T S0 5 6 07 Y 56 4
HAIHMR . 5 BTV-4, BTV-17. BTV-19 fH45® 1Y
BRI 52 0 PT B J2 T K5 b o BR P ot 355 v Y
S DRSS T3

2.6 RONUFFIHIRTHED
B 55 ik E 51 2LL* 5 GenBank H1 10 4>

BTV-8 A&tk & 3 4~ BTV-7 AR BERRIEATHE

T, GERANEE 2 FN, 13 DEERRAYES 283 F1 284
@a%m&w‘ﬁ% G RS s HoAth BTV1-24 #!
VP2 IR B R XA LR T 5 (45
)

3 ik
FTBFIEHLI B AR 5 POy A
KR B AR IR AR 22 Wi
B LA 7 IR 04,
e A B 9 o PR O A O R B R T 2 MAD

3G11 HFPLIREN . VP2 N BTV R
RS rEp e, nl R ALAR P A A bk, R
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WS VLIS E= il £ BTV-8 VP2 [
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BRSPS BTVI-24 it 23 A%
95 T KA BN o I A i s B AR 7] 6
% 3G BT Tl Rhr, S ILi T T 4
fevik, i 3 ARREMWEBESE T, 45
Ry 3 MEAN S FEA, TERRERISS & X 51
AAEAT S IEIR , X RN, AT BE H W T R R s ik

A lo- B osr
N ol /\/_.
% 0.6} S 03f
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Fig. 4 Analysis of 4 short peptides reaction with the MAb3G11 by indirect ELISA. (A) Short peptide sequence
KLLAT. (B) Short peptide sequence KLLAA. (C) Short peptide sequence KALAT. (D) Short peptide sequence
KLAAT. (E) The concentration of ascites with different dilutions.
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Fig. 5 Analysis of the short peptide KLLAA’s reaction with positive sera against different BTV serotypes in indirect

ELISA.

&2 ERk KLLAA 57 [E# BTV-7 1 BTV-8 &k
SEBEFT BLAST 45 R

Table 2 BLAST analysis of the motif KLLAA with
the VP2 amino acid sequences of BTV-7 and BTV-8
strains

Virus strains Amino acid sites

(GenBank Accession No.) 282 283 284 285 286

BTV-8 (AJ585184) R L L S T
BTV-8 (AJ585129) R L L S T
BTV-8 (KX815885) R L L S T
BTV-8( FJ183375) R L L S T
BTV-8 (KM053259) R L L S T
BTV-8 (JF423934) R L L S T
BTV-8 (JF423936) R L L S T
BTV-8 (JF423937) R L L S T
BTV-8 (JF423938) R L L S T
BTV-8 (AJ585183) R L L S T
BTV-7 (KT945046) K L L S T
BTV-7 (AJ585128.1) K L L S T
BTV-7 (KT945047.1) K L L S T
Key amino acids of L L

antigen epitopes

PR G — R BRI S8, 758 4 5038
TEJG PRI B M s I P 45 545 8 T KLLAT J7
§, P 3 ANEIERR LL Al T 5 BTV-8 VP2
A IERRERIE PLLST™ JFHIHIAT; a1
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PR E AR % 2 BTV-8 VP2 RIS IR RN N
LCRLLSTIGRKMCNTE J¥ %1, Z &MU &H
283LL284 r?ﬁu , ﬁj’l‘, 283LL284 r?ﬁuj‘j BTV-8 VP2 E"J
PURRACHE IR ;& U RLIRFS1] KLLAA |
KALAT, KLAAT il KLLAT, Y BTV-8 FrffHME:
M3 HEA A4 ELISA &5, 7T WL &4 LL J¥41RY
FERR S AR ERIYE M TE S5 & RE I BR, BRIk
2831 L2 1551 MAb 3G 11 A LM £ 7 1
OB SEIR A PR30 5 24 Rl i AL BTV
Bl B I3 E1 7RI ELISA by, Z55%nT I,
ZSEIKTH 5 BTV-8 A BH M I 7 A5 4 m i 45
ABJ7, AR5 At LA AR M BH 1 I3 1) S nvy 35 522 PH
P IXFPEE R AT RE B T4 s KR P A, 5
FCAbAR E A 35 e AR R A S i 2
SO, [N [l AR v PR 3 A e
AN, i A o BE A i 785 A 8 B 51 T A
R AR 5 LT TR R R R A

ZE BT, ARSI E SIS BTV-8 1Y
MAb J 3658 HpT A8 BT YRR M2
Jr ik R ST BT T R, Sy 1R A R I
YR 7 vk 1 2 N7 R AR A
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