R A R 254 2018, 39(3): 13-18 http://xuebao.scau.edu.cn
Journal of South China Agricultural University doi: 10.7671/.issn.1001-411X.2018.03.003

AT W, A DA, S ALK BRSO R VPLAD 34 FEE RS H[D]. R A K SR, 2018, 39(3): 13-18.

ImEMX OFERES VPI A 3A EERESSH

Z ', KT, sRE, B OB, RERE, SR, B &,
EuiE, X FX, MEM, ke
(1B REKRSY BRFR/TAEFHHRUALE LB RAG SR ELERE, )& 7 M 510642;
2 PR R A RG], T & bl 528451)

FEEE: [HM )T M) ARHX B 5 (FMDV) 8L 28 15 00, 3R IE FMDV AT 7 BT 58 K% 97 73 e A1 ik
RHEE . (D74 I 2015—2016 AR ) AR M X8 (R BLEAT FMDYV VPI FI 34 J5 DK 147 8500 3 701 3710 43 A
[Z5 5111 ¥k O % FMDV $J8 Bk D Z 74k, 7 8k A % FMDV )8 Asia # & #k. 11 £ O %! FMDV (1) vPI 3£
H5RATEHAM L, GD-MM-3 %5 O/BY/CHA/2010 % /7 5 AR A¥E: 5 =1, N 95.3%; GD-1 #£. GD-MM-1 #£ 1
GD-MM-3 5 O/MYA/1/98 #/F 5I A At 5 51, N 90.8%. 7 #k A & FMDV ) VP 1 % K 5 47 5 %R AH LL,
A/GDMM/CHA/2013 #5 GD-3 ¥k 5 FUAR U B, 4 99.8%; A/HUBWH/CHA/2009 45 GD-3 #5 FUAR B £
1, N 91.4%. 11 # O & FMDV [f] 3A B AAAFIER TR G, 7 ¥k A B FMDV [¥) 3A AR Z AL
B, [E58 ) R HIX FMDV FE R85 2%, T 42 1) R 4 .

KHERIE: B RE; VPI FEN; 34 FE; PP A ARALL: s 1BtAE AR =
hE > HS: $852.65 RAFRIREE: A XEHS: 1001-411X(2018)03-0013-06

Sequence analysis of VPI and 34 genes of foot-and-mouth disease
virus in Guangdong area
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Abstract: [Objectivel To analyze the genetic variation of foot-and-mouth disease virus (FMDV) in
Guangdong area, and provide fundamental data for studying FMDV infections as well as prevention and control
of foot-and-mouth disease. [Method] We amplified and sequenced VP/ and 34 genes of FMDV from
pathological samples of pigs in Guangdong area from 2015 to 2016, and analyzed the gene sequences.

[Result] Eleven strains of type O FMDYV strains belonged to the social spectrum type strains. Seven type A
FMDYV strains belonged to the Asia type strains. Comparing the VP1 genes of the 11 type O FMDV strains with
pandemic strains, GD-MM-3 and O/BY/CHA/2010 strains had the highest sequence similarity being 95.3%,
while strain GD-1, GD-MM-1 and GD-MM-3 had the highest sequence similarity of 90.8% compared to strain
O/MYA/1/98. Comparing the VPI genes of 7 type A FMDV strains with pandemic strains, A/GDMM/2013 and
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GD-CH-3 strains had the highest sequence similarity being 99.8%, while A/HUBWH/2009 and GD-3 strains had

the highest sequence similarity being 91.4%. Amino acid deletion was not found in 3A proteins of 11 type O

FMDV strains. The 3A proteins of 7 type A FMDV strains had multiple amino acid deletions. [ Conclusion] The

genetypes of FMDYV in part area of Guangdong are complex, which leads to the difficulties of disease prevention

and control.

Key words: foot-and-mouth disease virus; VPI gene; 34 gene; sequence similarity; genetic variation
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Fig. 2 Phylogenetic tree of the nucleotide sequence of type O FMDYV based on VPI gene
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Fig. 3 Phylogenetic tree of type O FMDYV based on 3A gene

2/99/TC #RATAGAE 1 D23 . 11 ¥k FMDV 1) 34 %
BRI AFEAE TR K -
2.3.5 O & FMDV 34 A B 59 sk o4 Xt
2015—2016 4£ 11 #& O Y FMDV 1) 34 £ A, H
DNAStar #4153 Ath 7 ¥k FMDV K& % kit 17 T
JP AL B, S5 REK B 11 £ O L FMDV (1)
34 B 2 8 17 A AHAYE R 87.1%~98.0% -
O/BY/CHA/2010 ¥k5 GD-1 ¥kAll GD-2 ¥k A F 5141
i, N 95.2%. O/GZ/CHA/2010 #& 5 GD-1
PR GD-2 PR 7 AL e i, 9 93.9%
2.3.6 O & FMDV 3A & & R85 & T F o7
XF2015—2016 4F 11 #& O 4 FMDV [ 3A #&H,
F MegAlign B AF AT s B AL 5022 S 70 A, H
O/BY/CHA/2010 #AF N FMDV K% k. 451 E
i, Cathay 7> 3¢ 80k tH LG R RIS 2K, [
FMDV 7] L% 2 75 B FE R B 25 20 o 2 4
T, BDEE T AR AR 1E REE0k, 55 1T 413 N Bk
ik K BEMRAMEZ W REEMHK. O & FMDV 1)
3A BEE MR R X AL 125~152 aa.
2.4 A FMDV VPI # 34 EEHFES 54
24.1 AT vPlABey AR FMDV i 4F 357
BT rvrl EFFH, HH MEGA 6.0 ¥ Xt
2015—2016 4 7 ¥k A T4 FMDV 5 H Ak 15 &
FMDV WIZH kit AT 1 A&t (K 4), 452538
W, iX 7 ¥k A 4 FMDV 5 A/GDMM/CHA/2013
Pk« A/HUBWH/CHA/2009 #R7E [/ — AN K43 32 F, 2
J& Asia BUFEFE. X 7 #k A B FMDV 7 GD-3 # 5
A/GDMM/CHA/2013 # 138t 4% 310 5% R 5l
A/HuBWH/CHA/2009 #5iX 7 ¥k A Y FMDV 1]
AL A G ARG .

2.42 AR FMDV VPI1 A B 53 Aamtk o Xt
2015—2016 4 7 ¥ A L FMDV K VP1 3£ [H,
DNAStar #5 HAth 7 ¥ FMDV [ H#AT T
AL o #r, 455 %M, 7 & A B FMDV ) VPI
FER 2 a7 A AN 95.6%~99.7% o
A/GDMM/CHA/2013 5 GD-3 ¥k 17 51 47 10L
M, N 99.8%: A/GDMM/CHA/2013 # 5
GD-CH-1 # 1) 7 Z A APE A%, N 96.4% .
A/HuBWH/CHA/2009 #5 GD-3 ¥k 197 71| #H 12
M s, N 91.4%; A/HUuBWH/CHA/2009 # 5
GD-CH-1 k1) FUAH UM B A, Ty 88.4%.
243 A # FMDV VP1 %& & 2 & B4 & T FE 54
%f 2015—2016 4 7 ¥k A 4 FMDV ] VP1 & H,
H MegAlign BT 2 BB AL U8 S 140 0, H
A/GDMM/CHA/2013 #AE8 FMDV W ZH k. 45
B, FMDV VP1 HE M & RALX A6 (E 43~
47, 138~143. 151~156. 163~173 aa.
244 AT 34 KR AR FMDV st AE# 4L 547
FTF 34 FEH P, H MEGA 6.0 5 AEXT 2015—
2016 4F 7 #& A ! FMDV 5 At 12 % FMDV &
FERREAT T AL T (B 5), SRR, X
7tk A L FMDV 52 F ¥Rk p 1 2 NHBE, i1E
X 7 #k A B FMDV & 58 A7 55048 57 P 43 A o] i,
AU 7 ¥k A B FMDV %))8 T 1 BUF#k, B
34 FERA 22 ANGRERGR R, T 1T B BRI 34 R
R 3 M E SR .
2.45 A R FMDV 34 AR 53 sk o4 X
2015—2016 4 7tk A B FMDV ) 34 2 [H, H
DNAStar 45 HAth 12 ¥ FMDV (IS E k1T T
FE AL oA, AR R, 7 #k A FMDV 1)
http://xuebao.scau.edu.cn



3 ] 25, S AR OEREIRTE VPL R 34 R F b

17

@ GD-3-VP1 7
A/GDMM/CHA/2013
@ GD-4-VP1
@ GD-MC-1-VPI
@ GD-MC-2-VPI

@ GD-ZS-1-VP1
@ GD-ZS-2-VP1
A/HuBWH/CHA/2009

A22/India/17/77

A/Lindholm/1.3PAK3/2006

Alairan/iso105 7

A/IND270/96

[ A24/Cruzeiro/Bra/55
L A24/Cruzeiro/Brazil/55

A/Spain/86
_|— A12/UK/119/32

—— A/IRQ/24/64
A/Talasskiy
A/22/iraq/64
A/22/iraq/70
A/22/iraq/95 |
ITl

A S0 B AR L AR 51 AR IR AT B PP 81, HEAd e 515k IR T GenBank!™
B4 ETF vP1EEK A B FMDV KR
Fig. 4 Phylogenetic tree of type A FMDYV based on VPI gene

A/a22iraq70/is092

A/a22iraq/95/is095

A/a22iraq64/iso86

A/Talasskiy

— A/VN/09/2009
A/AIRN2005/WRL

—[ A/Lindholm/1.3PAK3/2006
A/TUR/43/95

-[A/ airan/iso105

1, @ GD-ZS-2-3A
@ GD-ZS-1-3A
| @ GD-CH-1-3A
@ GD-MC-1-3A
@ GD-MC-2-3A
@ GD-3-3A

@ GD-4-3A
A/KEN/1/76/

[~ A/KEN/1/76

| A/VN/03/2009

i| 11433

0.2

A SO B ARIC 0 81 9 AR M R 91, oA 51K T GenBank®
5 ET 34 £FE/ A 8 FMDV MIEE#E LR
Fig. 5 Phylogenetic tree of type A FMDYV based on 3A gene
http://xuebao.scau.edu.cn

@ GD-CH-1-VP1 |Asia 433

Euro-SA 733

153



18 W ok W Kk

%R 39 %

34 B 2 T8 B A AHAME N 96.1%~99.8% -
Alairan/iso105 ¥k 5 GD-MC-1 #A GD-MC-2 ¥k )
FE H A B &, 9 92.8%: A/airan/iso105 £k 15
GD-ZS-1 ¥k F1 GD-MC-2 #1551 A0 Bk 5 A%, A
90.4%. iX 7 ¥k A % FMDV ] 34 J£[K 5 A/VN/03/
2009 AT A/VN/03/2009 F 7 51 A ABUPE 84, M
41.7%~42.8%.
24.6 A% FMDV 3A & & &I BB AL & T 757
XF2015—2016 4 7 ¥k A 7 FMDV ¥ 3A &4,
Fi MegAlign # A4 AT & FEBR AL i A8 7 1% 43 47,
A/TUR/43/95 ¥A/E N FMDV KIS % ¥k . 45 B[R kE
KU, 7 ¥k A FMDV )8 1 5k, H 3A &0
AWM Lk, IREKP3AEARA
1 AN IEFR B o
3 iR

2015—2016 FEAL M 1) 11 ¥k O & FMDV
J& T Bk D% R, 55 RAT AR A U IR T
95%. IR T 138~139, 153~156 aa,
AT RGD P 1 5 7 5 [ e 41 fi 4 1 1 O g X
B, O Y FMDV [ 34 £ K & D& FERR Bk 2k .
7 ¥k A B FMDV [A)J& T Asia %, 45 5 R B AR X 4
fi%, N 96.4%~99.8%, @ FFRAL 7 [FIAE 45 T RGD
PR 138~139, 153~156 aa X", 7 ¥k A B4 115
5 34 BRI T A FIFEEE sk .

HEFEHL XAE 2010 4F LART, HEEEIRAT 84K
HT R E R B2 WAL R, 2010 4F 5 Bk D 1% R B0k
TET FAERERIBRAT . A RS T 2014 4F
K H 2 ¥k O KD &2 FMDV A 74 H K
11 # O BBk & FMDV RAFEE R, % T &K
Hh X K5 R BRI AR K UBLRAT . A BY B RE T AR
KM B 7T IR IAT TR 8 VRO = p . A
PRAREEIF 2014 4G 1 3 #R A BTG, 2015—
2016 I E] 7 Fk A B FMDV, A BIERAE] R
H DX R B R BLRAT A TR ER A M X T B 7
BRI e BRI AR A LR A%, SR A 2L R A FMDV
RAF A R, BRI K RAH 4k AT, Bk S E
J7ARHLIX FMDV F s 42 i) R

AR T B L X FMDV 8 4% 12 46 43 #r 8 B
FMDV JiAT i A F e it 7 B3, [F il
PR AN TR 2R 928 1 1) e PR AR AR AR AR

P

(1]

(2]

(3]

(4]

(3]

(6]

(7]

(8]

(9]

[10]

(1]

[12]

[13]

[14]

[15]

BRZEER, ks, AV, S5 O BR 00 2 B IR 4 gt 467
SEEIT[I]. R AL AL, 2008, 41(9): 2826-2834.
HER, K&, 2R, . DUREE A B AR B T R
[3]. H E 3Pk, 2007, 24(3): 48-50.

R, BRAR, #OCHm, 5. KB DR SR T]. b
IR F31075 £ = 741, 2001, 23(4): 77-80.

2004, FRYERE, 1R %, 5. LUK IgG EAHE E X At
A [ BT 11 B 2 9 B DNA S B 7). £ 1
TR, 2001, 17(3): 322-324.

PR B AR S5 R R A AL B
BN FT e SR [T). R B R R, 2000, 30(10):
18-20.

ANDINO R, RIECKHOF G E, BALTIMORE D. A func-
tional ribonucleoprotein complex forms around the 5’ end
of poliovirus RNA[J]. Cell, 1990, 63(2): 369-380.
g, 47—, XEE, % OEER R E S 2 KA
DNA B 1 1 e 1 S A 2 [0]. v 2B P ] 2 20 3
2007, 20(3): 190-194.

Ty, 67—, VL, &5, O B M BF % # O/LZ #k
PRBT). BHCE EE AR, 2008, 39(3): 333-336.

TR, SRR, BRA, & FELG R HOR K B
BRI ot A R (3], Al R Sl fE, 2007, 28(z1):
37-40.

BAHNEMANN H G. Binary ethylenimine as an inac-
tivant for foot-and-mouth disease virus and its applica-
tion for vaccine production[J]. Arch Virol, 1975, 47(1):
47-56.

BARANOWSKI E, RUIZ-JARABO C M, SEVILLA N,
et al. Cell recognition by foot-and-mouth disease virus
that lacks the RGD integrin-binding motif: Flexibility in
aphthovirus receptor usage[J]. J Virol, 2000, 74(4): 1641-
1647.

SUMMERFIELD A, GUZYLACK-PIRIOU L, HAR-
WOOD L, et al. Innate immune responses against foot-
and-mouth disease virus: Current understanding and fu-
ture directions[J]. Vet Immunol Immunopathol, 2009,
128(1/2/3): 205-210.

AR, BN, R, S5 5 PR DB B VPL AN
34 FE R 5 0 M (0], [ TR S A 4, 2016,
38(8): 609-613.

BARTON D J, FLANEGAN 1J B. Synchronous replica-
tion of poliovirus RNA: Initiation of negative-strand
RNA synthesis requires the guanidine-inhibited activity
of protein 2C[J]. J Virol, 1997, 71(11): 8482-8489.
BARTON D J, O’ DONNELL B J, FLANEGAN J B. 5'
cloverleaf in poliovirus RNA is a cis-acting replication
element required for negative-strand synthesis[J]. EMBO
J, 2001, 20(6): 1439-1448.

[(REHE £ ]

http://xuebao.scau.edu.cn



