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ShE LT I R AR AR SL AR A0 M L BB & RGG e
B 50U, X A MR HE R - HEmR - AR
(Gly-Gly-Gly, GGG) 3ZiR&s AT MRk .
38 N FMDV & 180 Bk v A 95 1 A= R 19 0 315
AR - H&AMR - KITA AR (Gly-Gly-Asp, GGD) %
INAFEE SE AR RS SN B f 78 S g (P
A24 FMDV TE 4= 1R N % 821 9 40, &5 R 77 E — Bk
227 MR - HER - RI'TA& A (Ser-Gly-Asp, SGD)
B F K RGD MR aEE " . X 4Lk RGD Y725 5 bk
BT R B 4 Hob R & A
A6 B AR TN E S AR R R A
fF 5% 8 22 %F FMDV Asial/JS/China/05 H 8] 23 85tk
ANRMEA By s 8 VP BE D 3E 17 )% 510 2 , & 3%
FMDV FpETE 2 6] 09 18 B4 A0, 724 T & AR 2
&k 4 57 (RSD fil RDD) 4L A BE, % & BLR
CIGHN T RGD A B 46 0 748 S bk () B i, 1y L R o
BRI i B PR Y SO AT FMDV 2 i 1R ) A
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1 MoK

1.1 ###
1.1.1  FH R . EF 540 0. FMDV Asial /JS/China/

05 HIfa] 73 B bk (WT) iy & 58 1 B i 2 2% S0 0 %5 4
A, BHK-21 20 g 2% A 5 20 7 b PLER R 4H fR Ao
FMDV Asial/JS/China/05 3 .55 4 10F (MF4) K&
FMDV Asial/JS/China/05 4 Ff 4 5 5 % [F] J& J&k s
7K Wk 7E BHK-21 40 g F 38 0 /Y 5% 8 X &
(PBF8) fi kA 5 73 1 Fn IR TR AF
1.1.2  F L5 . RNAeasy Mini Kit, Plasmid Mini
Kit 1 [ Qiagen 7% #l; PrimeSTAR™ HS DNA
Polymerase . Reverse Transcriptase XL ( AMV ), DL
2000 DNA Marker, dNTP, Agarose Gel DNA
Purification Kit, ] #F & ( Escherichia coli) JIM109 J&%
SRS AN M BRI N D) B 2l B TaKaRa 2y 75
pGEM-T 74K W) H Promega /\ ) .
1.2 RNA BJ3REX

JH RNeasy Mini Kit ( Qiagen) % 5.1 45 ) FMDV

Asial/JS/China/05 M [A] # , 7L B AL 10 FE MF4 | [5] &
SRR TE IV (Y 240 B 7 PBFS 4 HUAL RNA | BAA#24F
Fie FRUL R 3 R 17 o
1.3 VP1 E[E# RT-PCR

FH NK61 [ % 55 6 U3 — 4% cDNA SRS DL & A&
B4 — 4% cDNA g4k, fi] PrimeSTAR™ HS DNA
Polymerase iE17 VP1 SR (9914 | Bt 51 #1J& VP31
FUNKOL Sy 1 56 ik I 7 435 SR 9 TE 8 Pk, % B A A it
47 T Z ¥ RT-PCR #1751 5 o [5] B 1 J& RNA
fiti /) DEPC 7K A% B 47 38 45 11 Ry 94°C Tl A2 Pk
1 min; F4% 98°C 20 s,68°C 40 s #£47 30 MEH ; &
J& T2°CHEAR 7 ming 3734 79 H DNA B B i 7 &
afifb DS 3% SR e 2 /LY o
1.4 VPl KERHIEER cDNA XEFFINE

W R 2 Ak i 3 o EE 0 VPL R e R )
pGEM-T Easy #i{k I, %1k E. coli IM109 7 240
L, B A TR T B IOTORL , Bk BH M e R il D) 4
SETEWR IS , o3 i 25 0 3 o B8 10 A BH M JBR , 3%
R A RS w3 AT A0 E o
1.5 VP1 o #%EFEF 58 L3t

FIF DNA STAR % f:%F FMDV Asial/JS/China/
05 FH A1 VP1 2L cDNA SCPE B A% 1 R F 91 347
XF, 43 BT [ Ao 2 b A R )7 4 1 S B e o

2 SERFpAN

2.1 VP1 FEH PCR ¥ it

fli ]l VP31 H1 NK61 4% 5 519, H I sk i

cDNA Eit 4353 3 B FMDV Asial /JS/China/05 H

[B) 2= fe 75, FL R AL A0 MF4 i [R) J& 8% G 5 07 9 41

MiEE PBFS [y VPL B, UK &5 R 5 i K/ —3%,

X IR AT AT ] B (& 1) .
1 2 3 4

B 1 FMDYV Asial/JS/China/05 i&Z#kEy VP1 I 1E /=4
Fig.1 VP1 PCR products of FMDV Asial/JS/China/05 derivatives.
1, 2 and 3: VP1 PCR fragment of WT, MF4 and PBF8; 4. Negative
control; M; DL 2000 DNA marker.
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2.2 VPl FEMFESINE

¥ FMDV Asial/JS/China/05 [ # , 7L B AL
B MF4 il [R) J& 8% 4% 58 1 1Y) 20 e 3 PBFS (1) VP1 5t
N R B i) PCR =W alifb J5 B2 3647 )7 5 0 I 7 | 45
H @R MF4 VP JEH PCR =4 (10 5 35 2 i /] 7
578 Fy i LA (8] 2 - /2, ARG A AL % R

HH B Fb 4 65 15 50 . RGD AT RSD, i I v 5 I i
E 7 510 7 B A R0 LN AS A7 LE LA A 0 i 5g —
U PCR T 1) 45 R AE 52 R 45 45 3 7 &b RSD (&1 2
= A7) i FH )25 B 8 (3 - Z2) R ) Ja R e 3
(40 i 2 PBFS (& 3 — A7) I MYk PCR ™ H il v U
R TCE W, gl —FhZ R85 A 37 o

B2 WX MF4 VP1 QU FF £ E
Fig.2 Sequence peak of VPI gene of MF4.

3 Asial/JS/China/05 [ & %1 PMF8 VP1 ill ¥ i
Fig.3 Sequence peak of VP1 gene of Asial/JS/China/05 field virus and PMF8. Left: Sequence peak of VP1 gene of Asial/JS/China/05 field

virus; Right: Sequence peak of VP1 gene of PMF§.

2.3 VPlI EARNMNERE
¥ &4 FMDV Asial/JS/China/05 H 6%, 7L B

B4 =ffKE VP EHERNMNEBYILEE

Fig.4 Identification of recombinant plasmids containing VP1 genes of

three FMDV isolates by restriction enzyme digestion. 1, 3, 4;
Recombinant plasmids of VP1 of three viruses with Xba I and Spe |
cut; 2 False positive plasmids cut with Xba I and Spe I ; M: Wide
range DNA marker.

LA EE MF4 i) J3 e 15 1 (9 40 Ml 5 PBF8 =
B VP Jr By B SERE 530 FH Spe T #1 Xba 1 32477,
ZE ) 1 249 750 bp 1 3000 bp Z2 45 09 B B, 5 T
WRN—F (B 4).

2.4 =7#hfRE VP1 AR cDNA L EF5INE

AP e 10 A % E IE # 19 FMDV  Asial /JS/
China/05 HI[a] 4= 75 iz # F1 PBF8 fy VP1 [ PH M4 & 21
JECREHE AT P B I S I 4G SR 3 A A 10 A BE
e A S 1 20 D B2 AR 45 B 6 a5 X R RGD Ji5 35 1Y 4
P 32 AR 4545 460 2342 RDD,

Pk 10 4~ B FF MBF4 VP1 f FH M 5 40 3617 %
G e, S5 I 6 s Y 32 R U & RGD L4
A RSD,iZ45 5% 5 PCR B 420 6 45 3 — 3%,

2.5 VP1 S0 #%EBRFIMISERF T ML 3T
¥t FMDV Asial /JS/China/05 ¥ M 8] 4= & % &%
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VP1 ) 10 A~ P 50 B 1 A% 1 82 )7 91 il A7 Lt X, 45
TR WA [F] — BB 098 55 A7 6 JE I S5 M, X
o 28 LA UE T B 1Y B S A M RS # o
Rtk o
3 itk

FMDV & RNA 5 3 , £7 76 #E Rl RE 0, 29 50 5 5%
PR R AR o (20 b S B AR, e R D A5, A il
T 114 3 5 A S R ORI ) R BT L 3 BB R 28 AR B
PAF T AL E A b — S E IR 1 AR b, 55 32 IR 4
A7 RGD N B SE MR 1) B e . A 58 % FMDV
Asial/JS/China/05 H[a] 43 & £k 09 2. B /£ 18 F MF4
VP13 HEAT P 500 5, 3 38 00 5 11 445 SR 2 B 7% 2
T Z R85 & L7 T TR A AE 22 5 (3L b H i L A
9 15 >R A S AR TE ) DNA 45 0, OF HLIR — 4 5 ik
117 2P SR E , HEBR T 7 1 5 B o i Sk 28 A
M—2 ARyl R R WK E) 8 T 5 IE PCR
J BT A O i E AR F FLEUSE DA VP RN
(9 10 A~ 4 UKL E AT cDNA SR Y 510 2 |, 45 R 3L
6 AN si BEAR IS RGD 32 AR 45 4 3L 4 A v [ g 15
RSD 2 KZ5 4 3L %, 5 PCR 5 1 45 5 — 3, 1 8k
SER UL BUEE S 4 U5 F A BE iR % RGD i RSD
Z ARG A AL B AL, Rk 2 0 Asial/JS/
China/05 7 FL B A AR b BB T &
RSD il RGD Z K255 37 R 4R, IF HAEZL R
FAH M [ 3 — 2P AL 4G B2 b, & RSD F RGD (1
YRR S A VA5, 1 Asial /JS/China/05 4k 1
P[] B A1 2 0 (] i J% 2 I 1 4 7K 900 38 1) 40 i 3 3
BEAS 8 AR VPL JL AT 77 4 (1 I, 45 SR w1
10 A~ BH M 5 B 1) 32 AR 45 & 0 508 RGD, Ji5 #1952 1%
gt 47 5 RDD. X i B T FMDV Asial/JS/
China/05 7% H [ J2& L &% RGD 32 (4 3L )3 1) 5 75
BRI RE T AE 4 i A RV R [ R G, SR R
AL 12 7 W LA RDD A2 (R R0 B8 1) 0 55 K
PERFIE . XSG Ul B T UL B T 7E IR AR
FMDV @& B/ 5F (19 RGD 3% )3 B A T fig 9 2906 #: .
X SR RGD 48 Sk (1 H BLAR ALy FMDV (1 7 F 2
WL T B AR, 7 L B T R K O
S P2 P R Of R A Y D A

RNA 55 2 0 BF (9 — 4> 5 2 AR ik R W 57
JtE A LLR JLFR R PR R B g & RNA R 31
RNA A 769 5 & i i F2 b 3% e D e ok

& FMDV (1) 52 il J& 3 b A 5 05 J5 2 P 5% 11 i 4% 1
3 CAHE G T Sy AR S g R A L AT
i ,FMDV Asial/JS/China/05 #k £ % W 09 4% 48 5k
AT % RSD Fil RDD 3% R 25 4 J 1y (1 748 5 Bk, i I
HCJE [H AT B 2 Asial /JS/China/05 %% 35 F B 7€ H b]
FELLE RGD LT 105 2 O Ut 2R BE A1 AR 5k 21
B, M R S A AR A 0 B 5 i 2 R 9 A AR A
S5 T RPRENE N T e B 1, 0 AR 7 R Y OF
MO, IS B 2 A [ SR B /0 A7 A 19 5 78
SRR (Undr RSD Rl RDD 35 B0 2 ) 53 37 35 1) 3R
BEiiAs ML AR, AE RGD fg B 7E H SR A b 7 1
) B2 IR |, Ok [ AR 9256 % 7F 2006 411 Asial
FMDV Jif7 X (13 OP W rh ¥ 34 %) & 45 RDD 3214
45 & L ¥ R R W L AT 5 4 FMDV AILO
Argentina/61"""" F1 0/ Akesu/58""2 5 I i) 2 ¥kt L)
SGD &7 {28 4 A 5 b o B 19 SR g, i Al £R 57 1Y
RGD ¥

TR W 1 3 A% 72 S R A et B R
P, RNA i 854 5 & 2B A8 5, TS5 38006 8 19 1 &2
U N Ny G | BT e o 7 = o o UG
AR BN A B B I A 1 B 1 1) 58 A8
PR ECAS T U I S O R 4 T RO E 1T HIV-L
(078 S A 2 3R A5 T btk R S M A0 M EE T 9k 1 40
Ja(CTL) f9 Bk i 8 1 5 78 AID 55 B8 01, b 35
CD4 + T ZH Mo #EY , HIV-1 948 SRk L) CD8 + T
W EL 41 ML 1 A A2 4R, FMDV S RNA G 8, 78 %
BEE SR AE R S TS KA, RIHN
FMDV {£7£ 7 AN ML 7 V7 22 04 7 280 F0 40 528 5 vk
TSR A O RN K T R E Y B AS . FMDV
R FERAERTFEACEN L, MATER LR
BETR (1 Mok 25 5 B0 B A2 KR L 2 v M A
JEPESE R B AE . O % FMDV 35 I 40 il 5 7 A4 T
FEARFEHE 1 VP3 56 1 & 85 2R 1 28 A5 bk L 10 29K
BT 5HM BN ZEZEMEEAmaES
C %9 FMDV 7E40 i I %48 100 W, 7E K 52 11 L 3K
15T LA S R 1 B e, 45 3% 28 BE S A HS
Sy R (N DR B 91 S - = B R 1Bl M = R B 2% S
HIEHS 3 Fhakfe Bk A AN, B 4 RGD AN
SGD ¥y A AUEE 4 FMDV {74 8 J1 F1 B I 2K 1 A2 1K
B2 57" AR5 & B FMDV 40K [ 15 32 4
WL G =42 & A RSD 1 RDD A2 A& 38 W47 5 i 48
PRAT R, RN T & 4E RGD Z (k45 & 5y
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FMDV Fl () B & A1 42 2, i 5 o R 2 gk — 2 4
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4k RGD 2RI 50 3 ¥ FMDV [ 32 14 o7 F (4 15

B 6F AR T BEOR J) i S R P A B AT
FEPE AR GE IR A 31 2 O i — A2 F5E FMDV
RUESE WSR3 Pz AR M R DL B B T 25 A 4
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Diversity of receptor recognition site of type Asial foot-
and-mouth disease virus
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Abstract ;[ objective ] Foot-and-Mouth Disease Virus ( FMDV ) initiates infection by binding to integrin receptors via a
highly conserved Arg-Gly-Asp (RGD) sequence found in the G-H loop of the structural protein VP1. However, FMDV is
an RNA virus, which harbors the evolutionary potential to render the RGD motif dispensable upon changes in constant
environment. We studied mutation of RGD motif upon short-time passages FMDV Asial/JS/China/2005 field strain in
different host. [ Methods ] VPI gene was amplified from Asial/JS/China/05 field strain, the fourth passage virus in
sulking mice (MF4) of the above strain and the virus isolated from a pig housing with cattle inoculated with the above
strain followed eight passages in BHK-21 cell (PBF8) by RT-PCR, and the VP1 genes were sequenced and their deduced
amino acid sequences were compared with each other. [ Result] Dominant population with RGD and Arg-Ser-Asp ( RSD)
receptor recognition site motif was generated after four passages of Asial /JS/China/2005 field virus in sulking mice and
another dominant population with Arg-Asp-Asp ( RDD) motif was produced after eight passages the virus isolated from
housing pig with cattle inoculated with the above field strain. [ Conclusion ] This study indicated that the dominant FMDV
virus populations with RSD or RDD receptor binding site instead of original RGD motif were produced upon short-time
evolution of FMDYV field isolates with RGD motif in different environment. These studies not only increase number of viable
mutants with substitutions in the RGD region, but also these profoundly altered, but viable, mutants with different
receptor recognition site will provide useful tools for studies of cell recognition by FMDV and host tropism modifications.
Keywords ; Foot-and-mouth disease virus (FMDV) | receptor recognition site, diversity
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