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Zucchini yellow mosaic virus ZYMV 6 9
2
! 9
< 1.3 RNA
ZYMV Lisa  Lecoq 1981 TRIzol RNA DEPC
1989 ALY -70C
Y } 1.4 3
RNA k13148  5'-
Ccp TGTCGACAGGC TTGCAAACGGAGTC-3'
RNA RNA N 10pL.  1.5pL DEPC 2ul. 5 % 2ul,
dANTP 10mmol/L.  0.5pL k13148 12.5pmol/L.  3pL RNA
Potyvirus 40U RNA 100U M-MLV  42°C 1h
ZYMV ZYMV-GZ RT-PCR k13148 k13486 5'-GGATCCAGCTCC
CP ATACATAGCTGAGACAG-3’ PCR 94°C
30s 50°C 1min 72°C 1min 2 cycles 94°C 30s 60°C 30s 72°C
Imin30s 30 cycles PCR 1.0%
DNA
1 pMDIS-T
1.1 DH5a PCR
70°C TRIzol DNA 1.5 CP
pET-22b + ZCP5F
Escherichia coli DH5a ~ BI21 DE3 5"-GCCAAGCTTTCGGGCACTCAGCAAACTG-3'
IPTG NBT BCIP Sigma DNA Marker Hind [l 7ZCP3R 5"-GGTCTCGAG
TaKaRa Promega CTGCATTGTGTTCACACCCA-3' Xho 1
1.2.3 PCR PCR
1.2 94°C 30s 50°C 30s 72°C Imin 2 cycles 94°C 30s 56°C 30s
72°C 1min 35 cycles PCR Hindll
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1 CP 133
Xho 1 pET-22b + Hindll  Xho I
PCR 2.3 PCR
DH5a PCR PCR pMD18-T DH5a
EcoR1  Hindlll
1.6 CP SDS-PAGE 1.2kb PCR
pET-22b + pMD18-T
BL21 3mL LB 1218bp Cp 3
60pg/ml. 37°C 1:100 LB NIb GenBank AY278988.1
60p.g/mL ODygy 93% ZYMV
0.4~1.0 IPTG I mmol 37°C 2.4 CP
3~4h 1/10 50mmol ZCPsF  ZCP3R PCR
Tris-HCl 2mmol EDTA pHS.0 850bp
2 x SDS 0. Imol/L Tris-HCI pH6.8 200mmol/L DHS5« Hindlll  Xho 1
4% SDS 0.001% 20% 100°C 850bp PCR PCR
Smin 12% SDS-PAGE ¢ pET-22b + pET-ZCP
1.7 Western blot
Western blot Towbin * 2.5 SDS-PAGE Western blot
A pET-ZCP BL21 DE3
NBT/BCIP Hager SDS-PAGE IPTG
11 W/V PBS 8g pET-ZCP 33.0kD
NaCl 0.2g KCI 1.97g Na, HPO,- 12H,0 0.24g KH, PO, 1 Western blot
1L pH7.4 12000g 10min -20°C 33.0kD
Bradford 7
1.8 kD M 1 2 3 4
15 974 — - ;
+8ml. 4 e =
1 2~4 3 43.0— i =
0.2mg 15d ——
1% -20C 30— = i(_ 0D i
ACP-ELISA = - —
20.1—
2 = =
14,4 — R— _-—=,___-—:_ = I In
2.1 1 SDS-PAGE A Western blot B
6 9 ! Fig.1 SDS-PAGE A and Western blot B analysis of the gene product
expressed
M. Protein Marker 1. Proteins of E. coli cells harboring the expression
1 ZYMV vector pET-22b  +  induced by IPTG 2. Proteins from E. coli cells
) harboring the recombinant plasmid induced by IPTG 3. Western blot
Table 1  Symptom reaction of ZYMV on indicator plants . . .
Famnly Tnicator plants Symptom analy‘sm. of the product of pET-ZCP 4. Western blot analysis of the product
Solanaceae Nicotiana tabacum No symptom of pET-22b
Chenopodiaceae  Chenopodium amaranticolor Local lesion 2.6
Chenopodiaceae Chenopodium quinoa Local lesion 1/10
Amaranthaceae Gomphrena globosa Local lesion 2 % SDS 100°C Smin
Tetragoniaceae Tetragonia expansa No symptom 12% SDS-PAGE Hager 6
Legum?nosae P/mseoluﬁ wulgaris No S}Ifmptom. 33 0kD
Cucurbitaceae Cucurbita pepo Systemic mosaic
Cucurbitaceae Citrullus lanatus Systemic mosaic
Cucurbitaceae Cucumis sativus Systemic mosaic Asos
510pg/mL
2.2 3 2.7
RNA RT-PCR 1% 3
1.2kb 7VYMV
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ZYMV ACP-ELISA 1
4096
2
2 1/1024
2 ACP-ELISA 3
Table 2 Titer of antiserum determined by ACP-ELISA
Dilution of antiserum Antigen 1:10 diluted
1/512 0.961
1/1024 0.538
1/2048 0.293
1/4096 0.181
1/8192 0.119 1 Desbiez C  Lecoq H. Zucchini yellow mosaic wvirus. Plant
Negative control 0.086 Pathology 1997 46 809 — 829.
Blank control 0.077 2
. 1989 21 72.
3 3 Brunt A A Crabtree K. Plant Viruses Online Descriptions and
Lists from the VIDE Database. 1997.
4 Sambrook J Fritsch E F  Maniatis T. Molecular Cloning A
Laboratory Manual. 2™ ed. New York Cold Spring Harbor
1989 ZYMV Laboratory 1989 885 — 889.

5 Towbin H. Electrophoretic transfer of protein from polyacrylamide
gels to nitrocellulose sheets procedure and some application. Proc
Nail Acad Sci USA 1979 76 4350 — 4354.
ZYMV 6 Hager D A Burgess R R. Elution of proteins from sodium dodecyl
sulfate polyacrylamide gel removal of sodium dodecyl sulfate and

renaturation of enzymatic activity. Analytical Biochemistry 1980

ZYMV 109 76 - 86.
7 Bradford M M. A rapid and sensitive method for the quantitation of
microgram quantities of protein utilizing the principles of protein-dye
binding. Analytical Biochemistry 1976 72 248 —254.
ZYMV

Cloning expression of the CP gene and antiserum preparation of Zucchini yellow mosaic virus
infecting Benincasa hispida Cogn. var. chieh-qua How

SONG Li-min LU Cai-ge LIANG Wen-xing HUANG Jin-guang LI Huai-fang"
Department of Plant Pathology  China Agricultural University — Betjing 100094  China

Abstract A Guangzhou isolate of ZYMV infecting Benincasa hispida Cogn. var. chieh-qua How was identified by
indicator tests and partial sequence amplification. The coat protein CP  gene of this virus was amplified by RT-PCR
and ligated to the expression vector pET-22b + . The recombinant plasmid pET-ZCP was transformed into E . coli B1.21

DE3 and then induced to express by IPTG. It was showed that the CP gene was highly expressed by SDS-PAGE and
Western blot analysis. The molecular weight of the recombinant protein was about 33.0kD. Antiserum with high
specificity was produced after the rabbit was immunized with purified recombinant protein and the titer was determined to
be 1/4096 by antigen coating plate-ELISA  ACP-ELISA
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