%20 AN
2005 4 8H

OE mE F
VIROLOGICA SINICA

20(4):450-454
August 2005

* *

,730046)

Molecular Basis of Pathogenesisand Immunity of Swine Vesicular Disease Virus
SUN Shi-gi , GUO Hui-chen, L IU Xiang-tao™" , XIE Qing-ge

( Key L aboratory of Animal Virology, Ministry of Agriculture/ Lanzhou Veterinary Research Institute, Chinese Academy of

Agricultural Science, L anzhou 730046, China)

:$852. 65 A

(Swine vedcular disease virus,

SVDV) RNA ( Picornaviridae)
( Enterovirus) , B5
(Coxsackievirus B5, CVB5) ,
CVB5 - svDv
4 (23] 1 SVDV
(1TL/1/e6) , 2 1972 1981
, 3 1988
12 1992 6 , 4 1987
1994 ,
1 SvDV
1.1 SvDV
SVDV RNA ,
mMRNA , RNA , 7400
(nt) (poly (A) e RNA
, : (A)
,GC 5
V Pg(3B) , 5 3
5 (Nonrcoding region ,NCR)
(Open reading frame ,ORF) 3
(3-NCR) poly(A) SVDV
:2005-01-05 , :2005-02-04
* : (863 ) (2003AA241110)
(1972-) , : ,
un21 @hotmail.com
*x : (1962- ) ,

:1003-5125 (2005) 04-0450-05

: 3 SVDV

e 8 SVDV

[8 12]

SVDV 5 NCR 742 s 5

V Pg 10
UUAAAACAGC, 5 u

V PgpUpU
RNA 5 5 NCR

(Internalribosome entry ste, IRES)
, 5 NCR
, U (562 576nt) 8
(CUUAUGGU ,587 594nt)

SVDV ORF P1 P2 P3 , Pl
, 1A(VP4) 1B(VP2) 1C
(VP3) 1D(VP1)4 1B 1C 1D
P2 P3 P2 2A 2B
2C3 ,P3 3A 3B 3C 3D 4
,1D-2A
[10]
SVDV 3 NCR UAA
103nt poly (A) RNA
,3 NCR RNA

Email :shigis

Corresponding author. Tel : 0931-8342710 fax: 0931-8340977 , E mail : hnxiangtao @hotmail.com

© 1995-2006 Tsinghua Tongfang Optical Disc Co., Ltd. All rights reserved.



451

, A
V PgpUpU ,
RNA Saiz , 3 NCR(
PolyA) ( Foot-and-mouth diease
virus, FMDV) cDNA ,
SVDV 3 NCR FMDV 3 NCR
cDNA
3NCR

[13]

1.2
SVDV  ORF 2185
) PL P2 P3,P1
4 (VP4 VP2 VP3
VPL) , 20 P2 P3
7 (2A 2B 2C 3A 3B 3C
3D) ,
1.2.1 :SVDV 4
1A (VP4 69aa) 1B (VP2 ,261aa) 1C(V P3,238aa)
1D (V P1,283aa) , SVDV P1
1A 1B 1C 1D , SVDV
,SVDV
Vel B# Y vp1 132

[10]

VP2 VP3
1.2.2 SVDV  2A ,
C 107 119
(PGDCGGXL XCXHG) 2A
(D) ,
( T/ G);(2) SVDV
, elF4GI ,
( ) Kanno
VP1-132 2A-20 SvVDV ,
2A-20 (101 - (3) IRES
, IRES (2]
SVDV 2B 2C

1D/ 2A

, RNA
2C (helicase) ,
RNA (el
SVDV 3A 3B ,
(PV) 3A 3B (V Pg)
, RNA
3AB
RNA (anchor)
V Pg (donor) ™! 3B
, VPg,
nome-linked protein) ,

(Vira ge
SvDV 5

pU RNA ,RNA
3D VPg , VPg
RNA 3 Poly(A) V Pg

RNA
RNA ,SVDV  3C
, 2A P1- P2 1AB
, 3C"
3CD , QG
3C 11D
lc, ,

TATA

3 RNA
3D RNA RNA
,»  VPgpU-pU
RNA

2 SVDV

SVDV RNA
, 60 , 4
(VPL VP2 VP3 VP4) ,
(T=1) :
RNA
\VP1 VP2
33kDa 32kDa  29kDa)
. VP4 , RNA
VPL VP2 VP3 , RNA
B ,
, B | B
B , BIDG CHEF,
, C

V P3(

O0A aB), BD BF
2.1
(MAR mutant)
) SVDV
8 [14,15,17] ' 6 3
, 1 SVDV 5
, VP1BC 87-88 C
261 2
2a  2b ,
163 154 3
, 3a 3b , 3

275 VP3B 60

© 1995-2006 Tsinghua Tongfang Optical Disc Co., Ltd. All rights reserved.



© 1995-2006 Tsinghua Tongfang Optical Disc Co., Ltd. All rights reserved.

452 20
3b VP2 HI 233 VP3BC 73 (pepscan)
76 VP2BC 70 7 SvVDV ,
VP3C 234 , SVDV P1 SVDV
RNA [15] 8 SVDV (2]
VPl 95 98 , JimenezClavero  (2000) SVDV
SvDV CvB5 , SvDV
(7 PCR (Fuson PCR) 7 ( 1 ,
(Chimeric virus) 4 7 ,
) 'Rebel  (2000) 4 3a [l Borrego
SvDV , P1 5
VPL | C 258 266 , VP3N V P1 51-60
, HI 225 10 , SvDV Cv-
(1 SVDV , B5 , VP2 142-161
(1 VP361-70 VPLC ,
2.2 SvDV
SvDV , 5
RNA (2]
1 SvDV
Table 1 Major antigenic stesidentified in the capsd of SVDV
Srategy Name Protein Amino acid Structure location Reported by
MAR mutants Ste 1 VP1 87,88 BBf Cloop Kanno et al ,1995;
dte 2a VP2 163 B EB F puff Nijhar et al ,1999
dte 2b VP2 154 B EB F puff
dte 3a VP1 272,275 C-terminus
VP3 60 BB knob
Ste 3b VP2 70 BBf Cloop
VP2 233 B HB I loop
VP3 73,76 BBf Cloop
ND VPl 261 Cterminus
ND VP3 234 Cterminus
ND VPL 95,98 N-terminus Borrego et al ,2002
Chimeric virus ND VP1 258,266 C-terminus Rebd et al ,2000
ND VP1 225 B Hf 1 loop
Pepscan Region 1 Vp2 42-61 N-terminus JiménezClavero et al , 2000
Region 2 VP2 82-121 o ABD and part of
DB E loop
Region 3 Vp3 1-40 N-terminus
Region 4 VP3 51-70 vB knob
Region 5 VP3 91-120 aABD
Region 6 VPL 1-40 N-terminus
Region 7 VP11 201-220 3 G2 H loop
3 21 Martino ,
CAR SvVDV
CVB5 SVvDV B , CAR
B (CVB1-6) , B
b - (CAR) , SVDV CAR
,Martino ,
31 CAR 46kDa ( A9 9)
) ( CAR ) , B



453

(DAF, CD55)
,DAF 70kDa ,
Hela ,CAR SVDV
75 %, DAF
, CAR DAF
SVDV (23]
(GA Gs)
(H9
1251 Escribano-romero
(GA Gs) SVDV ,
B (CSB)
GA Gs SVDV
IB-RS2 , ,
SVvDV HS ,
(A2135v 11266 K) /
,SVDV GA Gs
( CAR ) [2)
SVvDV )
RNA ,
SVvDV )
ZVP1LN ,V P4 ,
, A A
RNA RNA

[1]

[2]

(3]

Zhang G,Wilsden G, Knowels N J ,et al. Complete nucleotide
sequence of a Coxsackie B5 virus and its relationship to swine
vescular disease virus [J]. J Gen Virol ,1993,74:845-853.
Brocchi E,Berlinzani A ,Gamba D ,et al. Development of two
novel monoclona antibody-based EL ISAs for the detection of
antibodies and theidentification of swineisotypesagainst swine
vedcular disease [J]. J Virol Methods,1995 ,52:155-167.
Zhang G,Haydon D T, Knowels N J,et al. Molecular evolu-
tion of swine vesicular disease virus [J]. J Gen Virol , 1999,
80:639-651.

Seechurn P,Knowles N J ,McCauley J W ,et al. The complete
nucl eotide sequence of swine vesicular disease virus [J]. Virus
Res, 1990,16:255-274.

[5]

[6]

[71

[8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

Inoue T,Yamaguchi S,Kanno T ,et al. The complete nucleo-
tide sequence of a pathogenic swine vesicular disease virus iso-
lated in Japan (J173) and phylogenetic analysis [J]. Nucleic
Acid Res,993,21:3896-3896

Inoue T,Yamaguchi S,Saeki T ,et al. Production of infectious
swine vescular disease virusfrom cloned cDNA in mammalian
cells [J]. J Gen Virol. 1990 71 ( Pt 8) :1835-18358.

Kanno T,Inoue T,Mackay D, et al. Viruses produced from
complementary DNA of virulent and avirulent strains of swine
vescular disease viruses retain thein vivo and in vitro charac-
teristics of the parental strain [J]. Arch Virol. 1998;143(6) :
1055-1062.

Rebel J M ,Leendertse C H ,Dekker A ,et al. Construction of a
full-length infectious cDNA clone of swine vescular disease vi-
rus strain NET/ 1/ 92 and analyss of new antigenic variants de-
rived fromit [J]. J Gen Virol. 2000 ,81(Pt 11) :2763-2769.
Kanno T, Mackay D, Inoue T ,et al. Mapping the genetic de-
terminants of pathogenicity and plague phenotype in swine ve-
sicular disease virus [J]. J Virol ,1999, 73(4) :2710-2716.

Kanno T, Mackay D, Wilsden G,et al. Virulence of swine

vedcular disease virus is determined at two amino acids in

capsd protein VP1 and 2A protease [J]. Virus Res,2001,

28;80(1-2) :101-107.

Rebel J M, Leendertse C H, Dekker A ,et al. Efectsof mu-

tationsin the VP2/ VP4 cleavage ste of Swine vescular dis

ease virus on RNA encapsdation and vira infectivity [J].

Arch Virol ,2003,148(9) :1747-1756.

Sakoda Y, RossSmith N, Inoue T,et al. An attenuating
mutation in the 2A protease of swine vescular disease virus,

a picornavirus, regulates cap- and internal ribosome entry

ste-dependent protein synthess [J]. J Virol ,2001,75(22) :

10643-10650.

Sz M, Comez S, Martinez Salas E et al. Deletion or substi-

tution of the aphthovirus3 NCR abrogatesinfectivity and vi-

rus replication [J]. J Gen Virol ,2001, 82(Pt 1) :93-101.

Kanno T, InoueT, WangY F. Identification of the location of

antigenic stes of swine vescular disease virus with neutral-

ization-resstant mutants [J]. J Gen Virol ,1995,76: 3099

3106.

Nijhar S K, Mackay D K, Brocchi E,et al. ldentification of

neutralizing epitopes on a European strain of swine vescular

disease virus [J]. J Gen Virol ,1999,80 ( Pt 2) :277-282.

JimenezClavero M A, Douglas A, Lavery T ,et al. Immune

recognition of swine vescular disease virus structura pro-

teins: novel antigenic regionsthat are not exposed in the cap-

sd[J]. Virology ,2000,270(1) :76-83.

Borrego B ,Carra E,Garcia Ranea J A ,et al. Characterization

of neutralization stes on the circulating variant of swine ve-

scular disease virus (SVDV) : a new dteis shared by SVDV

and the related coxsackie B5 virus [J]. J Gen Virol. 2002,

83(Pt 1) :3544.

TeterinaN L , Kean KM, Gorbalenya A E,etal. Analyssof

the functional sgnificance of amino acid resduesin the puta

tive N TP-binding pattern of the poliovirus 2C protein [J]. J

© 1995-2006 Tsinghua Tongfang Optical Disc Co., Ltd. All rights reserved.



454

20

[19]

[20]

[21]

[22]

[23]

Gen Virol , 1992 ,73:1977-1986.

Gachetti C,Semler B L. Role of a vird membrane polypep-
tidein strand-specific mutation of poliovirus RNA synthess
[J]. J Virol ,1991 ,65 :2647-2654.

Dekker A ,Leendertse C H ,van Poelwijk F,et al. Chimeric
swine vescular disease viruses produced by fuson PCR: a
new method for epitope mapping [J]. J Virol Methods,2000 ,
86(2) :131-141.

JimenezClavero M A, Escribano-Romero E, Sanchez Vizcai-
no JM ,et al. Molecular cloning, expresson and i mmunologi-
cal analyss of the capsd precursor polypeptide (P1) from
swine vesicular disease virus [J]. Virus Res,1998,57(2) :
163-170.

Borrego B, Garcia Ranea J A ,Douglas A ,et al. Mapping of
linear epitopes on the capsd proteins of swine vescular dis
ease virus usng monoclona antibodies [J]. J Gen Viral,
2002 ,83(Pt 6) :1387-1395.

Martino TA ,Petric M ,Weingartl H ,et al. The coxsackie-ad-

[24]

[25]

[26]

[27]

enovirus receptor (CAR) is used by reference strains and
clinical isolates representing all sx serotypes of coxsackievir-
us group B and by swine vescular disease virus [J]. Virolo-
gy ,2000, 271(1) :99-108.

Roelvink P W ,Lizonova A ,LeeJ G,et al. The coxsackievir-
us-adenovirus receptor protein can function as a cellular at-
tachment protein for adenovirus serotypesfrom subgroups A ,
C,D, E,and F [J]. J Virol , 1998 ,72: 79097915
Haywood A M. Virus receptors: binding, adheson strength-
ening, and changesin vira strcture [J]. J Virol ,1994 ,68:1-5
Escribano- Romero E ,JimenezClavero M A , Gomes P, et al.
Heparan sulphate mediates swine vescular disease virus at-
tachment to the host cell [J].J Gen Virol ,2004,85 (Pt 3) :
653-663.

Tsang S K,Danthi P,Chow M ,et al. Stabilization of poliovir-
us by capsd-binding antiviral drugsis due to entropic effects
[J]. J Mol Bio,2000 ,296 :335-340

© 1995-2006 Tsinghua Tongfang Optical Disc Co., Ltd. All rights reserved.



