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CoYMV
1
1.1
1.1.1 pBind438 7 pB-
copl CoYMV pColBam302 N. E. Ol-
szewski Escherichia coli DH5a Agrobacterium tume-
faciens 1.LBA4404
1.1.2 4~5 Nicotiana tabacum K326
1.1.3 Myzus persicae
22~30C 75%
1.1.4 DNA Boehringer Mannheim  Promega
a?P-dCTP  NEN Sigma
BRL Sigma
1.1.5 PCR GNA Pl p2°
1.2
1.2.1 pBin438 7
Hind Il pBind38  Klenow DNA BamHI
Sall Klenow DNA BamHI pColBam302 CoYMV
1kb pBceopl BamHI  Xhol pGnal2
pGna34 © GNA12 GNA34 BamHI  Sall
pBind38  pBeopl GNA pBGnal2 pBGna34 pBCGnal2
pBCGna34 LBA4404 8
1.2.2 8
1.2.3 PCR DNA 8
P1 P2 Taq DNA PCR 10pl
1% Agarose
1.2.4 Southern blot 8 DNA 20pg DNA
BamHI 0.8% Agarose DNA Zeta-Probe
Pharmacia DNA Ready-To-Go™ 2p.d-CTP
GNA12 ‘ " K
1.2.5 Western blot PCR
10 Western blot GNA
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J1X330 Western blot
1.2.6 8 M. persicae 8§~10
12
2
2.1
pBin438 CaMV 35S D35S ™V Q"
7 GNA34  GNAI2
pBin438 pBGna34  pBGnal2 1A
1.2.1 pBceopl CoYMV 1038bp pBin438 35S
GNA34
GNAI12 pBeopl pBCGna34  pBCGnal2
1B
BamH 1
PBGRa34

pBind38 _D NPT-II > D3SS>l_ Stuff + Nos3"
Q

UTT

pBcop | 4{> NPT-II > CoYMVl>— Stuff +M

B : .
GNA12 | pBCGnal2

GNA34 pBCGna34

BamH 1

1 GNA
Fig.1 Structure of expression vectors for aphid-resistant gene
A. Binary vector pBin438 and expression vectors pBGnal2 and pBGna34 for GNA gene
B. Binary vector pBecopl and expression vectors pBCGnal2 and pBCGna34 for GNA gene

LLBA4404
Ti
pBGnal2 pBGna34 pBCGnal2  pBCGna34 300p.g
ml 500pg ml MS 29
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2.2 PCR
PCR
Pl P2 PCR 350bp DNA
100 % 2 DNA
2.3 Southern blot
PCR PCR
DNA  BamHI
Southern blot BamHI  Xhol
pGna34
GNA
BamHI BamHI
GNA
Southern blot
3 4 1 2
2 PCR
Fig. 2 PCR analysis of transgenic F 480bp
tobacco plants 4 GINA
Lane A. DNA 1kb ladder lane B.nontrans- 1~ C D E 2B
formed tobacco control lanesC D E F G H -~ 2.4 Western blot
and [ kanamycin resistant regenerated PCR 29 West-
tobacco plants ern blot 4 4 Western blot
G ABCDE GNA H
GNA
GNA
Medberry ! CaMV 35S CoYMV GUS
35S CaMV 35S 10 12
358 CoYMV 10
Western blot GNA
GNA 1 Western blot
6 pBGna34 4 pBCGna34
35S CoYMV
0.08% ~0.15% GNA
Medberry
GNA34  GNAI2 35S
CoYMV GNA34 13 10
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4 Western

Fig.4 Western blot analysis of transgenic to-

3 Southern bacco plants
Fig.3 Southern blot analysis of transgenic tobacco A and B. pBGna34 transformed plants #8 24 C D
plants and E. pBCGna34 transformed plants # 32 33 34 F.
Genomic DNA were digested with BamHI and southern pBCGnal2 transformed plant # 36 G. nontransformed

control plant. Ten pg total soluble protein lane was

loaded. H. GNA control 40ng

blotting and hybridization were done as described in mate-
rial and method.

Lane A. nontransformed control B C D and E. pBGna34
and pPBCGna34 transformed plants¥# 8 #24 and #32 # GNA N
34 respectively. C

F. Plasmid pGna34 digested with BamHI + Xhol

GNAI12 1 4 F
0.02% 1 GNA
3’
1 GNA
Table 1 Expression level of GNA in transgenic tobacco plants
Gene construct No. of plants No. of plants with positive react.  Percentage of GNA in total proteins

pBCGna34 4 4 0.08~0.15

pBGna34 9 6 0.09~0.14

pBCGnal2 8 1 ~0.02

pBGnal2 8 0 ND

ND not detected

2.5

GNA Western blot

pBCGna34 pBGna34 pBGnal2  pBCGnal2 5
pBGna34  pBCGna34 © PERMFERMEDMFRFNATIESHIES htto://journals. im. ac. cn
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Fig.5 Inhibition effect of transgenic tobacco plants on the
population development of M. persicae

The population data were the average from two separate experiments.
Eight eight six four and five plants were used for pBGnal2 pBCGnal2
pBGna34 pBCGna34 and nontransgenic plants repectively.
Ordinate aphid population Abscissa time days P.1. P.I. post inocula-
tion

1.Control 2.pBGnal2 3.pBCGnal2 4.pBGna34 5.pBCGna34.

5 pBCGna34  pBGna34
60 % 45%
GNA CaMV 35S
CoYMV GNA34 CoYMV
GNA CoYMV
GNA34
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Inhibition Effect of Transgenic Tobacco Plants Expressing
Snowdrop Lectin on the Population Development of Myzus Persicae

Zhou Yan Tian Yingchuan Wu Biao Mang Kegiang
Institute of Microbiology Plant Biotechnology Laboratory
The Chinese Academy of Sciences Beijing 100080

Abstract The ¢cDNAs of snowdrop lectin mature protein and its precursor protein GNA12 and
GNA34 were inserted downstream of 35S promoter with double enhancer and* Q" fragment of
TMV-RNA cDNA in the binary vector pBin438 or the phloem-specific CoYMV promoter in the
vector pBeopl respectively resulting in the construction of four plant expression vectors pBGnal2

pBGna34 or pBCGnal2 and pBCGna34. Leave stripes of Nicotiana tabacum var. K326 were trans-
formed with A . tumefaciens 1L.BA4404 harboring the above expression vectors respectively. PCR and
Southern blot analysis showed that foreign GNA genes were inserted into the genome of transformed
tobacco plants. Western blot analysis indicated that GNA could be expressed efficiently up to 0.08 %
~0.15% of total soluble proteins in transgenic tobacco plants with pBGna34 or pBCGna34 while in
those with pBGnal2 and pBCGnal2 GNA was hardly detected by immunoassay. The results from in-
sect bicassay with peach aphid Mizus persicae showed that the transgenic plants of pBGna34 and
pBCGna34 were aphid-resistant evidenced by a 45% ~60% reduction in insect population density

even over 90% for some individual transgenic lines. In addition it was evident that 35S promoter
with double enhancer and CoYMV promoter had similar abilities to direct GNA gene to express in
transgenic tobacco plants but because CoOYMV promoter drives foreign gene in a phloem-specific ex-

pression manner the transgenic plants of pBCGna34 showed higher aphid resistance.

Key words Snowdrop lectin  Galanthus nivalis agglutinin GNA gene transgenic tobacco plant
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