46 5 46 5 796 ~ 801
2006 10 4 Acta Microbiologica Sinica 4 October 2006
VP1
.
730046
(0} China99  VPI pBin438/VP1
60 PCR RT-PCR
ELISA 40% ELISA  Western blot
0 15 30d 284 100IDs,
pBin438/VP1 PCR RT-PCR VP1 ELISA
Western blot FMDV 21d
1:64 80% 40% VP1
VP1
S852.65 A 0001-6209 2006 05-0796-06
Foot-and-Mouth Disease FMD 56
Foot-and-Mouth Disease Virus FMDV
1
78
: VP1
VP1
9~11
3
VP1
12
FMDV
4
FMDV VP1
FMDV VP1
" 863 " 2001AA213071 2003AA241110
* Tel 86-931-8342537 Fax 86-931-8340977 E-mail zhangyg@ public. lz. gs. cn
1974 - E-mail panlizhe @ yahoo. com. cn
2005-10-26 2006-01-13 2006-03-29

© PERZFRMEDHRATIKESHEE http://journals. im ac. cn



VP1

Vi 2006 46 5 797

1
1.1
1.1.1 FMDVO/China/99  VP1
pGEM/ VP1
GV3101 pRK2013
pBin438
Escherichia coli JM109
DHS5«a
1.1.2 Tag La Tagq
dNTP  Promega RNA  RNase
BamH 1 Sal I DI2000 Marker
RNA RNeasy Plant
Mini Kit ~ RNase-Free DNase Set ~ QIAGEN
ELISA
AKP
IgG  NBT/BCIP  Sigma PAGE
NC AMERSCO
300
~500¢g
1.2 VP1 pBind38/
VP1
pBin438

VP1
VPR1 5’-TAGGATCCAACAATGACCACCTC
CACAGGCGAGCCGGCTGAC-3' Kozak
VPR2 5'-TCCGTCGACTAGCTCATCTTTCTCAGACAAG
AGCTGTTTCACAGGCGCCAC-3’

SEKDEL

BamH1  Sal | pGEM/VP1
PCR BamH 1 /Sal 1

pBin438

13 PCR
pBind38/VP1 a
pBind38/VP1 GV3101 PCR
1.3
1/2MS
8~10d 273
3~

Smin 2~3d 2

1~1.5cm
5~ 6cm
1.4 PCR
100mg CTAB
* DNA VPRI
VPR2 PCR
1.5 RT-PCR
RNeasy Plant Mini Kit
RNA RNase-Free DNase Set DNA
VPR2 VPR1  VPR2
PCR RNA
VPR1  VPR2 RNA DNA
1.6 ELISA
100mg 400p.L
PBST 0.029% NaN; pH7.4
10000r/min Smin ELISA
1.7 Western blot
100mg 150pL
4°C 12000r/min 20min
Smin
FMD 37°C 2h
AKP IeG  37C
1h NBT/BCIP
1.8
1.8.1 on
ELISA GBS-1
GBS-3
0.5¢
1:4 W/V PBST pH7.4 4°C
120001/ min 20min 1:1
0.4mL
50mg 0.8mL
100mg
1.8.2 4 5 /
A GBS-1 B
GBS-3 C pBin438 D
0d 15d 30d
1.8.3 FMDV FIISA

© PERZFRMEDARATIKESHEE http://journals. im ac. cn



798 PAN Li et al ./ Acta Microbiologica Sinica 2006 46 5
oD 96 BEI 2.5 ELISA
O FMDV 1:8 ELISA
IgG 40% ELISA
1:1 000 Nonme oD oD
1.8.4 10 2 2 1
28d (.55 r
100IDy,/0.2ml. O FMDV China99 il
7d 040 |
035 F
& oosof
= nos)
% = 0.20
/ x 100 |
LRV o
2 s 00 nanl.
L S SR S T
2.1 VP1 Samnple
1 ELISA
pBlH438 /VP1 BamH I /Sal I Fig.1  Quantity of target protein in transformed plants tested with
650h sandwich-ELISA. 1. FMDV antigen 2 ~9. Transformed plants 10. Non-
PCR P transformed plants.
PCR VPI1 2.6 Western blot
VP1 12% SDS-PAGE
VP1
0/China/99 24kDa
100% 2 VP1
pBin438/VP1 VP1 ATG
SEKDEL 660 220
l 2
2.2
3~4
4
24k —=
2.3 PCR
DNA PCR
650bp  DNA
2 Western blot
Fig.2  Detection of target protein by Western blot. M. Molecular weight
2.4 RT-PCR marker 1.Protein of Non-transformed plant 2. Protein of transformed
RNA PCR plant.
DNA RNA 57
RT-PCR RT-PCR )
2.7.1 FMDV
650bp VPI

3 1:4 ELISA
© PERZFRMEDHRATIKESHEE http://journals. im ac. cn



VP1 i 2006 46 5 799
oD 1 3
1 ELISA FMDV X +SD
Table 1 Detection of anti-FMDV specific antibodies in the sera from the immunized guinea pigs by indirect ELISA
Group A Group B Group C Group D
Before vaccination 0.1842 +0.001 0.1510+0.024 0.1415+0.023 0.1605 +0.045
Ten days after the first vaccination 0.2214 +0.002 0.1625 +0.032 0.0960 + 0.043 0.1130 +0.027
Ten days after the second vaccination 0.7170+0.114 0.4428 + 0.067 0.2060 + 0.088 0.2360 +0.074
Ten days after the third vaccination 0.3820 + 0.067 0.4857 +£0.136 0.1765 +0.036 0.1584 +0.048
Twenty-one days after the third inoculation 0.5110+0.245 0.6582 +0.283 0.1834 +0.084 0.2030 +0.001

Twenty-eight days after the third inoculation 0.4263 +0.138

0.4950 + 0.143

0.2146 +0.037

0.1945 +0.025
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Fig.3  Curve of antibody levels of guinea pigs after immunization.
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Table 2 Protection of guinea pigs against FMDV challenge.

Serial number of guinea pigs

Group A Group B Group C Group D

1 Total Total None None

2 Total Total None None

3 Partial Total None None

4 Partial Total None None

5 Partial ~ Partial None None

Rate of protection % 40 2/5 80 4/5 0 0/5 0 0/5
Total Total protection was defined as complete absence of lesions Partial

Partial protection was scored as lesions restricted on one rear foot
None was lesions on all of rear feet. Rate of protection %

None
= number of

guinea pigs no lesions on both rear feet/total number of guinea pigs.
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Protective immune response of guinea pigs against challenge with foot and mouth disease
virus by immunization with foliar extracts from transgenic tomato plants
expressing the FMDYV structural protein VP1

PAN Li ZHANG Yong-guang~ WANG Yong-lu WANG Bao-qin XIE Qing-ge”

Key Laboratory of Animal Virology of Ministry of Agriculture  State Key Laboratory of Veterinary Etiological Biology
Lanzhou Veterinary Research Institute ~ Chinese Academy of Agricultural Sciences Lanzhou 730046  China

Abstract The plant constitutive expression vector pBind438/VP1 for VP1 gene of foot-and-mouth disease virus strain O/
China/99 was constructed. Mediated with Agrobacterium tumefaciens GV3101 harboring pBin438/VP1 VP1 gene was
transferred into cotyledons of tomato. After selected by Kanamysin sixty resistant lines were obtained. The integration
and transcription of the VP1 gene in transformed plants was detected by PCR and RT-PCR. After being detected by
sandwich-ELISA assays about 40% transformed plants confirmed to express the recombinant protein. The leave extracts
of two positive lines were respectively emulsified in Freund' s adjuvant and guinea pigs were intramuscular inoculation at
days O 15 and 30d. According to the sera antibody levels and the protection of the vaccinated guinea pigs against
challenge with 100IDs, FMDV  probed into the immunogenicity of the target protein expressed in transgenic plants.
Experimental results showed that the plant expression vector was successfully constructed. PCR and RT-PCR analyses
confirmed VP1 gene was transformed into tomato plants and got expression at the transcription levels. The expressed VP1
protein of FMDV ~ which was identified by ELISA and Western blot can be specifically recognized by polyclonal
antibodies against FMDV . Indirect-ELISA antibody titers reached 1 64 twenty-one days after the third inoculation. In the
challenge test the protection against FMDV challenge in two groups was 80% and 40% respectively. The immunization
test in guinea pigs indicated that the expression product of transgenic tomato plants had immunogenicity and could
effectively induce the specific antibodies against FMDV .

Keywords Foot-and-mouth disease virus VP1 gene Transgenic tomato Immunogenicity Guinea pigs

Foundation item Chinese National Programs for High Technology Research and Development 2001AA213071 2003AA241110
* Corresponding author. Tel 86-931-8342537 Fax 86-931-8340977 E-mail zhangyg@ public.lz. gs.cn

Other authors FANG Yu-zhen WANG Wen-xiu JIANG Shou-tian WANG Wei SUN Yuan LV Jian-liang LIU Li-kuan
Received 26 October 2005/Accepted 13 January 2006/Revised 29 March 2006

© PERZFRMEDHRATIKESHEE http://journals. im ac. cn





