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Expression of VP1 of the Food-and-Mouth Disease Virus
Outer Capsid Protein in Transgenic Stylosanthes spp .

WANG Dong-Mei, SHEN Wen-Tao, ZHOU Peng
( State Key Laboratory of Tropical Crop Biotechrology, |nditute of Tropical Bidogy Sciences,
China Academy of Tropical Agricultural Sdenee, Hakou 571101, China)

Abstract: Tender leaves o Stylcsanthes guianensis cv . Reyan were trandarmed with Agrobacterium
tumefaciens LBA4404 carrying the gene VPL coding food-and-mouth disease virusouter capsid protein . Af-
ter 3 times kanamycin-redstant seection, the regenerated plantlets were andyzed further by PCR, PCR-
Southern blot and Southern blot, the results confirmed that the VP1 gene were integrated in the gename .
The results of RT-PCR and Northern blot of transgenic plants shoved that VP1 gene was transcribed in

transgenic plants .
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(Beck and Strohmaier, 1987) :
DNA , ;
(Walmsley and Amizen, 2000) , ( , 2004;
, 2003) ,
: FMDV VP1
, T B VP1 —

1
1.1
( Stylosanthes spp ) : (S guanendscv . Reyan ),
1.2
( Agrabacterium tumefaciens) LBA4404, O VP1
: pBI121 VPL ( , 2004) (1)
1.3
(1998) : \Y/

MS+6 - BA 4.0mg L/+ NAA 1.0 mg L/ 2d,

, M, 2d, Kanamycin ( , Kan) 75 mg L/, Carbenicillin
( , Cb) 400mg /Y M, , M;: MS+6-BA0.1ngl/
+ NAA 0.01 mg L/+ Kan 75 ng L/+ Cb 400 mg L/ 3 ,
2 3cm , M;: MS+6 - BA 0.05mg L/+ Kan 25 mg L/+ Cb 400 mg L/
1.4
1.4.1 PCR PCR-Southern blot CTAB DNA VP1

5 Pl: 5 TCGAGCTCICTTTACAAG 3

3 P2: 5 GTACTAGTATGGCTACCTICC 3

A 5mn; 94 30s, 41 30s, 72 60 s, 30 ; 72
7 min; PCR Southern :
(1998) Boehringer Mannheim DIG DNA Labding and Dectection Kit, VP1
( 693 bp)
1.4.2 Southern biot PCR-Southern blat DNA  25ug, Sca EcoR 37
, Southern

1.4.3 RT-PCR RNA ( ) Southern blot



6 VP1 671
RNA, RT-PCR ( Boehringer Manmheim ) , ,
PL P2 PCR
1.4.4 Northern blot RT-PCR RNA North-
em
1.4.5 SDSPAGE R-250
, 10% SDS-PAGE , R-250
1.4.6 Ty T. (100 ),
150 mg /Kan  MS , 2
, PCR ( 1.4.1),
VP1  Kan Npt
2.1
, PCR Se
Sac PCR pGEM-T , pTVP1 , VP1
Sac Xba CaMV35S  pBIl121 GUS
: e ( Xoa ) Sac pTVPL VP1
T4-DNA : VP1
pBIVP1 VP1 S CaMV 35S , 3 NOS ,
, 1
e—ﬁ‘p | WE‘::"--"’ L " “ %*"’ BB
il W Promater P | : Prometer P 1
( pBI121 %: A pBIVP1 .-%:"p'"
'f%; F=—""Tarminater 1 Xba I 1 Sac I B&t0 & F==""Taminatar 1
AN VP1 BELY GUS B \(“\‘.“;:
Eco nrl;:gaa_]'f 7} .::i Y xt-?;n-:s:?::.” Eco n;ﬁ;murf == ,s.»;rﬁn;:‘g: ’
Tarminator 2 / gusA Tarminator 2 VP
Sac1[7T16) Sacl{7T16)
1 pBIVPL
Fig. 1 The congtruction of pBIVPL recombinant
2.2
2d ) )
2d, : 7d ,
, : 7d
3
, 2 3cn , ,
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2.3 PCR  PCR-Southern blot

P1 P2 PCR PCR-Southern blot ,
27 PCR 693 bp : PCR-Southern blot
; , VP1 ;

2 (a,b)
hp123455?99m11 Izaqaersgmﬂ
2000
1000
750 ® wee -
250
100
(a) (b)
2 PCR (a) PCR-Southern blot (b)

Fig.2 PCR (a) and PCR-Southern bla (b) analysis of transgenic Stylosanthes sop .
Lane 1: DL2000 Marker; Lane2: pBIVPL; Lane 3: ron-transformed Stylosanthes spp .; Lane 4-11: trandormed Sylcsanthes spp .

2.4 Southern blot
PCR  PCR-Southern blot Southern blot
VP1 : DNA Sa EcoR
: 21 ,
: 1.8
kb (CaMVv35S 850bp+ VPL 693 bp+ NOS Ter 250 bp), CaMV35S, VPL
: NOS Ter : 3
1 2 3 4 5 & 7 8 9 10 11 12
~1.8 kb = ek '
' Jodl
3 Southern blot
Fig . 3 Southern blot andysis of transformed Stylosanthes spp .
Lane 1: pBI121 VPl #a + EooR ; Lane?2: non-tranformed Stylosanthes spp . DNA $#ca + EooR ; Lane 3-12:
tranformed Stylosanthes pp . DNA #ca + ER
2.5 RT-PCR
Southern blot RT-PCR : 1 VP1
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2000

1000
750
500

250
100

4 RT-PCR

Fig. 4 RT-PCR andyss d tranggenic Stylosanthes spp .
Lane 1: DL2000 Marker; Lane 2-10: trangyenic Stylosanthes spp .; Lane 11: ron-tranggenic Stylosanthes spp ., Lane 12: pBIVPL

2.6 Northern blot

RT-PCR Northern blot
VP1 10

1 2 d 4 5 (5 i a 9 10 1" 12

: RT-PCR 11

SO e v s i QD R By

5 Northern blot
Fig . 5 Transcript analyss o transggenic Stylosanthes sop -
Lane 1: non-transgenic Sylosanthes spp .; Lane 2-12: tranggenic Stylosanthes spp .

2.7 SDS-PAGE

Northem blot ( :
1999) DS PAGE R-250 ,
25.4 kD , VP1 9
, , : 6
2.8 T:
T. ( pBIVRPL 100 ),
150 mg I/ Kan MS , 2 : ;
, Kan 1
, Kan , , a%)
. 31 , Npt
, T, PCR (
7), PCR , VP1 Kan
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kD 1 Kan
1E.0 ( DF=1)
BE.2 Table 1 Heredity andysis of Kan-resist of T1 o
45.0 tranggenic Stylosanthes spp .
AP@31) P(@
35.0 (3 1) (1)
1 100 85 74 11 0.0583 <P
CK 100 19 0 0 - -
250
18.4 17 1615 1413121110 8 8 7 6 65 & 3 21
2000
750
550
250
100
6 SDS-PAGE 7 T PR
Fig .6 Expression analysis o transgenic Stylosanthes spp . Fig. 7 PCR amalysis of T, filial generation of transgenic
by SDSPAGELane 1, 2, 9, 10: ron-transgenic Stylosan- Stylosanthes sop . Lane 1: DL2000 Marker; Lare 2: ron-
thes spp .; Lane 5: protein molecular weight Marker; Lane tranggenic  Sylosanthes sp .; Lane 3-17: transgenic
3, 4, 6, 7, 8: tranggenic Stylosanthes sp . Stylosanthes spp .
3
) 1) 1
(Yu and Langridge, 2000; Hag , 1995) :
2)
; , 3)
VP1 : :
AVDV VP1 141 160aa 21 40 aa T B
FMDV

VP1
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(Carrillo , 1998; Wigdorovitz , 1999; Wigdorovitz  , 1999; Carrillo , 2001)

RT-PCR, Northern blot  SDS-PAGE
FMDV
VP1 : T, ,

, FMDV VP1

Beck E, Strohmaier K, 1987 . Subtyping of Eurpean foad-and-mouth disease virus strains by nudecatide sequence determination [J] . J
Virol, 61 (5): 1621—1629
Carrillo C, Wigdorovitz A, Oliveros JC, et al, 1998 . Proective immune response to foot-and-mouth disease viruswith VP1 expressed
in tranggenic plants [J] . J Vriol, 72: 1688— 1690
Carrillo C, Wigdorovitz A, TronoK, etal, 2001 . Induction of a virus-specific antibody response to foot-and-mouth disease virus the
sructural praein VP1 expressed in transgenic potato plants [J] . Viral Immund, 14: 49—57
Gibbens JC, Sharp CE, Wilesnith MM, e al, 2001 . Descriptive epidemidogy of the 2001 foot-and-mouth disease epidemic in Great
Britain: the firs months [J] . Vet Rec, 149: 729—743
Gu RS ( ), LiuQL ( ), Chen XM ( ), etal, 1999 . Comparison and optimizaion o the methads on protein
extraction and SDS-PAGE in woady plants [J] . Chin Bull Bat ( ), 16 (2): 171—177
Haq TA, Mason HS, Clements D, ¢ al, 1995 . Oral immunizaion with a recombinant bacterial antigen produced transgenic plants
[J] . Sdence, 268: 714—716
Knowls NJ, Samuel AR, Davied PR, et al, 2001 . Outbreak of foot-and-mouth disease virus serotype O in the UK caused by a pan-
demic grain [J] . Vet Rec, 148: 258—259
Sheng WT ( ), Zhou P ( ), Guo AP ( ), e al, 2004 . Specific expression d rotavirus auter capsd protein VP7
in tranggenic tomao fruits [J] . Acta Bot Yunnan ( ), 26 (2): 207—212
Walmdey AM, Amtzen CJ, 2000 . Plants for ddivery of edible vaccines [J] . Curr Opin Biotechnol, 11 (2): 126—129
Wigdorovitz A, Filgueora DM, Robertson N, & al, 1999 . Pratection of mice against challenge with foot-and-mouth disease virus
(FMDV) by immunization with foliar extracts from plants infected with recombinant tobacco mosaic virus espressng the RMDV gruc-
tural protein VP1 [J] . Virology, 264: 85—91
Wigdorovitz A, Carrilo C, Dus Santos MJ, etal, 1999 . Induction of a praective antibody to foat-and-mouth disease virusin mice fd -
lowing oral or parenteral immunization with alfdfa transgenic plants expressing the viral structural praein VP1 [J] . Virology,
236: 347—353
Yang PC, Chu RM, Chung WB, et al, 1999 . Epide miological characteristics and financid cogs of the 1997 foot- and-mouth disease
epidemic in Taiwan [J] . Vet Rec, 145: 731—734
Yu J, Langridge WH, 2000 . Novel goproaches to oral vaccines: delivery of antigens by edible plants [J] . Curr Infect Dis Rep, 2:

73—77

Zhang GL ( ), Zhau P ( ), Guo AP ( ), etal, 2003 . An initid study d transgenic Carica papaya used as a
kind of vaccine for anti- Tuberculosis [J] . Acta Bot Yunnan ( ), 25 (2): 223—229

Zhau P ( ), Shen WT ( ), Li XY ( ), 2004 . Multi-mutation o FMDV- VP1 gene by overlap extension of PCR

with high-fidelity thermostable DNA pdymerase [J] . Life Sdene Research ( ), 8 (1): 29—31



