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Abstract: Using high-fidelity PCR, VP1 was amplified from pGEM-VP1-T plasmid and then subcloned into the tran-
sition vector pUC18-DHA including the fusing DHA. Following confirmation the VP1 sequence, pUC18-VP1-DHA
was obtained. After this vector was subcloned into the plant binary vector pGreen0029-GFP which is wide species and
high transform efficiency,new plant binary vector, named pGreen0029-VP1-DHA, was produced. Analysis with re-
striction endonucleases confirmed successful transfer of pGreen0029-VP1-DHA into Agrobacterium tume faciens
G3101. The plant binary expression vector encoding VP1 have been constructed, which facilitates further investiga-
tion of VP1 protein expressions in wide transgenetic plants.
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4 HRAKBABRANBEXBAFRBERFEE
FMD 45 (Samuel %,2001), FMD R{U#E R E KK
BHRR R A TIEBE I XEFLEAETE
WA RE W, BH iy FMD B398 % 3 it 7 & B BUS M
HENHEER,

HAT.Bia O BENEEFENRBERM KIER
BT FMDV MERAMERKEAE, KIEZEEHBH
B AER R RKEERE SR EEEY
B IRERAEATLEBERLR (Mason %,2001),H
HWHRER EE2NFREEZIENIEENTZ
XEF. OFERENSHER Pl Y OBERENT
RS HEWEAQ Pl RS RMEN VPL. VP2,
VP3.VP4, 3o VP1 A EEH IR BB ULk~
H£H5 FMDV F AR R ERE, BRER
ITREHHRMNE. ITHEEZE . AROFHFRE
B TR, AMMBRIFEER FMDV # 2 B # Y 0 5
35,1998~ 2001 4F Carrillo % (1998) . Wigdorovitz %
(1999)% FMDV-VP1 £+ 3£ H M Y DT R &
SANENBEF BEMNDRE . RBEST VP A
HrHEEEY, A EREREY PBRRE. ¥
EREFYRBY REDIVEE BRIV ERR
RN & . 55 Fb, Dussantos % (2002) 488 1 B¥ 52 5%
# VPl & & 135~160 % ik (VP1135-160) & H
FEBIEAD gus BEMNAEHARBMASER, FILEE
BAHREEEY  ELEW gus, ERAXEZRAEEHEF
Rk FUEBESHVNRRERENE. XEHE
GRRVAMYELIRAEZ LA THRESEREL
R OREEfel, AXEMABFERIBEWR 4.
ZERBERE. EEAYEEFEMBRIRMO
HEEREREERAMTHREA . RMNVURAHELL
B~ B CBCRE B pGreen0029 # ik, & & DHA
BEERK VPl EER S RABME, fl TR ERW, R
BREME, ATHAEX BESEY, hit— 5B
FEATA AR FMD 2e i B E BBl M A S R M4y
mF.

1 HBE 7

1.1 FRBEfE

VIR QBT VPL B H (700 bp) i Bk
PGEM-VPI-T fifi, P ER £ RE SR EHR
MEXEG L EW. pGreen0029-GFP 1 pUC18-
DHA BRI GV3101 R R AT 8 B db Rk 4= 4

RBFEROLEAADPIE R EW. E coli DHS« &A=
RE.
1.2 RAFMEENE

PR 414 N 47 88 Nceol.Stul 1 Pstl 8 B Takara 2
Al. BB iR XM & W B Omega A F. DNA BB
MR A Tag B .INTP WM E KESEYITELN
.

Y 5B O Pl (Allegra™ 64R centrifuge, 3=
BECKMAN 4 #]), PTC100PCR {X (£ E MJ A Al 4
), BB B 3R R % (3B VILBERLOURMAT 2
7). B%TFIR{L(ALPHA 1-4,7#2F Martin Christ 2
AL, HEKRFE LR A— LR AR . Gene pulser [IH
F ¥ 46{ (BIO-RAD 2 7))

1.4 %

(DFR. DNA B 2 (A FREXRIEE)
(BB A& 35 4%,1993) PRI EE#1T.

(2)VP1 Z£E K PCR ¥ 1 5446 IR\ E LW E
# FMDVP1 K Bt % ¥ BR /¥ 7 & il pUC18-DHA
B BRI B L 4, W 1 X35 14, FF 5  PR1. 5
ACGCCATGG TCGAGCCCAAACCACCTCTGC;
PR2: 5' CGAGGCCTCAGTCGAAGTTCAGAAGCT-
GTTTT. ®5I¥H 5 %4 5151 A Neol 1 Stul K§4])
PR CFRILES) . B pGEM-VP1-T FR 49 40 ng
JHEAR , 7E 50 pL R BIfkF 1 PCR. PCR R %448
94 CTF WA 4 min,94 CFAEH#: 50 5,60 CTTFiB KA
50 5,72 ‘C FEEM 1 min, 3t 30 MEF, BISTE 72 C
T3 7 min, PCR =¥ & LB ¥k. PCR =Y
F Omega 2\ 7] K B¢ B iR 3] & =1L .

(3) k. DNA §§4) . B Bt E W B4k . okt
DNA s 5% 8% ) K09 5347, DNA K i Bl
R F Omega 24 &) B9 B BN & . B Spl B
¥, 5% 4L E. coli DH5« JRZ A 4100, R T & 60 pg/
mlL EREFER® 50 pg/mL FIPERH LB F4R,37
CH5 16~18 h,

WOEERENRESESE . A ERFETF RS
BB, MR 60 pg/mL EFFHEE R 50ug/
mL FIERAN 3 mL LB Bk seE S, %3 6~8
he B2 pL BEBVEEAR,#52 1. 3. 2 W sh B I B 4% 14 i
T PCRY 1, 1§ PCR ¥ H PR MM T .

G B HEHEFALRITE : A BIO-RAD Gene pulser
e AL U R B RAT B G3101 B4R 4IM.

EOFURITENBILEE . NERICRITEF
KRR L E.
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2.1 VP1 EEMH
FAPTRH 851 M pGEM-VPL-T Fkry™ 3 2 4F
B, A/ 700 bp, ST /MERGFE D,
1 2 3 4 M

2Kb

1Kb
0. 7Kb

8: 35Ro

1 VP1&HE PCRY #ER
Fig.1 Result of amplification by PCR for VP1 gene
1—4.Result of PCR; M.DNA Marker.

1 2 3 4 5 M

4Kb
2Kb

8%

0. 5Kb

2  H4HRR pUC18-VPI-DHA
Nco 1 1 Stu I NEEVIE R
Fig. 2 Identification of plasmid pUC18-
VP1-DHA by Nco I4+Stu 1
1-5.pUC18-VP1-DHA/Nco I+ Stu I; M:DNA Marker,

2.2 pUC18-VP1-DHA i E ik pi @ i E

Omega 22 7] B9 & B WX 7 & Bl e 3R PCR =
Y7, Fl Neol ! Stul WS VI & . 7] B P AH R &) B XU B
Y] pUC18-DHA, 25 IR s 3k, IRk B, 5
ERWEEYIE WK PCR =Yk &, EEWHAL KRG
HHE, 284K Amp VR 1E, I BUFRL, Neol 1
Sl WL E(E 2), WFIEXL VP EHES
pUC18-DHA k ki Wik # 3 , B HBRF 3 IEM.
2.3 pGreen0029-VP1-DHA #Hikig@ ML E

¥ bR ¥ 24 i pUC18-VP1-DHA 8] #8744 71
pGreen0029-GFP % {4 [7] Bf #£ 17 Ncol + PstIXX &4,

B ¥k, B # pUCI8-VPI-DHA /b F B, B Wt
pGreen0029-GFP X - Wt , 945 5 [l e =Y s 4, i #
YA KHITE, 28 4E R Kan YRIFE, B9
ANEEALE YR, B BUR B, Neol + Pst I B 1] % & (B

3., BARKNOHERBLALE 4.
1 2 3 4 M

3 EH4F$ pGreen0029-VP1-DHA
Neol +Pst] MBI 4 E
Fig. 3 Identification of plasmid pGreen0029-

VP1-DHA by Ncol+Pstl
1-4 . pGreen0029-VP1-DHA/Ncol+Pstl; M;DNA Marker.

2.4 HMRZBESARBRAH

W R B 5 31k pGreen0029-VP1-DHA F
RBERARBERITERR GVII0L,2d EKHE
% B T AR AR AT B A0 BRI DL SR MG, B SR A
WS RBUERL, BRI E, ¥ %5 AR kR
BR, U %X E. Nol +PstINNBUEES
pGreen0029-VP1-DHA FiAH [7] #9 XU 8§ 1 % £ 18 BI A8
ISR, T RAYI K% 700 bp i - #7. PCR ¥ 3%
RAMEFHE T H VPL BB K ¥, XA
pGreen0029-VPI-DHA B E £ 3 ABIRHFEHKR R
GV3101,

3 Wi

REBAE R EREI N, B REER
HAERE LA BSMNE R R S, E R R AR
J R IE R T B R AL R B R A SR R

R R EREE , MEFA B B NER
FHxtHEAT R I E I, AR5 LA B B S O R R
HH FMD ABEFXT R, LA 51HR X 2% Jeim o TR i
FMDV i E R HURER D EER , BRI —RFIH
B HER B REA BB BN

I, 2R SR A B, 2 B 3R A IE B A B
BEBEUDERMBNERREES BT IA—
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Boh, RERE B ERFERREN SRS,
ERARREN AR, WEDIRERERE L. B,
FEHWES RS, B E B RAREHR/N. FMDV A
&8 1 N FFRFERIE, FERENEES, 24 2R
R 4 HEWER,Z$, VPl RESFRGKN E

pUC1 8-DHA

4673bp

Amp
pUC18-VP1-DHA

4373bp

pGreen0029-VP1-DHA

BERS. WEELK OB ORERE S MURAR
F,4 3MLTF VP E.BERENE EHRZENM
A RGD, EREHNRBRAMBERPHEZEEEEREN
e REMERUEEFTHOERER (X%,
2004) ,

# Neol F! Stul WEFY)HEE LI PCR 740

pGreent29-GFP

7100bp

DHA

7100bp

Bglll * Stul

4 pGreen0029-VP1-DHA X RIRFR BB AR IR
Fig. 4 Construction of recombinant plasmid pGreen0029-VP1-DHA

frE #4k pUCI8-DHA &H ¥ AN AR E)E 3
F ISR T, HZRPRBEVENERLRE
KT BRI HEREE DHAGEYRERE
B, R R T i# 1 West blotting ¥l DHA, {}.8§
BRERRTRE. B TRAEGENWBIMLL, AT
DIEEH VPl ZE N pGEM-VPI-T B HEN T
EEI M REIRE L, B, RARARE PCR kA
i VP1 ZH, 37 PCR =4 L £ Ncol#i StulE§ ]

Bk, UEEmREDPERE L.
THSMNREREEY PR, LIRS EEER
EEINENHYRERE L BT RBRATE M
VERER BN RERE S BHEY YA 4Kk DNA
E(EE®E,2002), pUCI8-DHA g &y 35S
B FRABEREINTF . EHYRB AR PREBIT
HJE Bh SN IR B 89 R 3K, pGreen0029-GFP ]k &
AXUERT,TUARAKRREINFEEERER. REXK
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HEMUBAR B R F5) RBf1 LB Z[E# DNA F3)
BABHEYE KT . pGreen0029 FKFE pSoup &
BB T, ERFFE GV3101 Py iy & il s B, 3%
YR E, ZTEA R L, B 4E 5 {8 (Hellens
%,2000), Hilk, BANE VPl ZEEMREXAETH
23T WERF SMNEEEM DHAEN B EE,
HEEEY TR K pGreen0029 AR HRAFINZ
&), B FH M VP1 Rk A RE ST, BEAR
BELINHFE, EFEARAFIZEELE -4
NPTH £H, R — A M WREAT, HRETY
RN RRERRANEY AR EEEEM
kR i

BT i B 19 pGreen0029-VP1-DHA ¥ 3%
BRETHTHEE.DRE. IR BNSEHY N
16, W R YIPE o A W) IR B 8% 4k 7= O IR A 4R 48t
% .

BE UMK

AT ), R DW. B, $05). 2002. HFRETR
M), JLEC. PR 2729

Carrillo C, Wigdorovitz A, Olieros JC,et al. 1998. Protective immune
response to foot-mouth disease virus with VP1 expressed in trans-
genic plants[J]. J Virol ,72(2) ;1 688—1 690

Dus Santos MJ, Wigdorovitz A, Trono K,etal. 2002. A novel meth-
odology to develop a foot and mouth disease virus(FMDV) pepati-
de-based vaccine in transgenic plants[J]. Vaccin,20:1 141—1 147

Guo HC(¥E %) , Liu ZXCNZEH) »Sun SQUIME ) et al. 2003,

The latest progress of genetics vaccines against foot-mouth disease

2 Oz

(OB RS TFR#B]]. Progress in Veterinary Medi-
cine ()Y EF5H ) ,24(4) .15

Hellens RP, Edwards EA,Leyland NR, et al. 2000. pGreen:a versa-
tile and flexible binary Ti vector for Agrobacterium-mediated plant
transformation[ J]. Plant Mol Biol ,42(6) ;819—832

Li C(ZH),Jin NY(& T —),Wang GCER),etal. 2003. On con-
structing expressing vectors for genetics engineering vaccine(i#)
ERITBEHERREBREMMBOI]. J Jilin Agric Univ
GEMRRAM K ¥ %) ,25(3) :253—256

Liu YCUI %) ,Bi YZ(H¥4E), Ma JY(S# =) ,et al. 2004. Con-
struction of VP1 plant expression vector of foot-mouth disease virus
(OEREwE VP EY RS BEMHEO )], J Zhanjiang O-
cean Univ(EITHER K% 224]) ,24(4) :59—62

Mason HS. 1992. Expression of hepatitis B surface antigen in trans-
genic plants[J]. Pro Natl Acad Sci USA,89,11 745—11 749

Mason PW, Grubman MJ. 2001. Controlling foot and mouth disease
with vaccine[J]. Australian Veterinary Journal ,79(5) ;342 — 343

Peng ZQUEZHEIR) » Yu SY(Hr5F ), Yu DQUAMR) et al. 2002.
Construction of plant expression vector containing the gene enco-
ding cholera toxin B subunit(4RBEF.IBH X B WA KB Y
FEBEMHED[]]. J First Military Medical Univ(8—EE
KF%M) ,22(8).736—738

Samuel AR, Knowles NJ. 2001, Foot and mouth disease sevirus:
Cause of the recent crisis for the UK livestock industry[J]. Trends
in genetics ,217(8) ;421 —424,

Wang J(EH),Guo Y(ZB H). 1999. Vaccine production in trans-
genic plant(EW E =M HFRBZ—H BB HEYO[J]. Guihaia
U~ T 119(3) :260— 262

Wigdorovitz A,Carrillo C,Dus Santos MJ,et al. 1999. Induction of a
protective antibody response to foot and mouth disease virus in mice
following oral or parenteral immunization with alfalfa transgenic
plants expressing the viral structure protein VP1[]J]. Virology,
255(2):347—353

( L #%8 139 | Continue from page 139 )
KRR K.

SE M

FERMLFERR. 2002. HPREETERIM]. Jba. Pl iR . 742
—744,755

WEE . WFEH. 199 BEgREPEHYTBNEN]. #A
PE2EBE¥IR,21(3):59—60

Cheng FS,Broun SK, Weeden NF. 1997, A DNA extraction protocol
from various tissues in woody spcies[ J]. Hortscience,32(5) ;921 —
922

Collins GG, Symon SRH. 1992, Extraction of nuclear DNA from
grape vine leaves by a modifined procedure[J]. Plant Mol Rep,10;
233—235 ,

Ding XD( T BE#) , Lu LXCEM0EH). 2000, Study on genomic DNA
extraction from recalcitrant litchiC A TSI ¥ 5 B PR ER 4
DNA $i RBFFE)[I]. Chin ] Appl Environ Biol (Fi Fi 5 5%
PR ,6(2) :142—145

Fang G, Hammar S,Grumet R, 1992. A quick and inexpensive meth-
od for removing polysaccharides from plant genemic DNA[]J]. Bio-
techniques,13(1) ;52 —56

Haymes KM. 1996. Mini-prep method suitable for a plant breeding
program[J]. Plant Mol Biol Rep,14(3) :280—284

Kim C S,Lee C H,Shin ] S,et al. 1997. A simple and rapid method
for isolation of high quality genomic DNA from fruit tree and coni-
fers using PVP[J]. Nucleic Acid Res,25.1 085—1 086

Luro F, Laigret F. 1995. Preparation of high molecular weight ge-
nomic DNA from nucleie of woody plants[ J]. Biotechniques,19;
388—392

‘Oard ] H. Dronavalh S, 1992. Rapid isolation of rice and maize DNA

for analysis by random-primer PCR[]J]. Plant Mol Biol Rep,10:
236—241
Wang Z(E¥) ,Fang XJ(FE ). 2003. Plant DNA isolation(}4 %)

DNA 438 [J]. Mol Plant Breeding (4 FHIM B #),1(2),281
—288


http://www.cqvip.com

