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Construction of a plant expression vector of the Grapevine virus B
coat protein gene and transformation into Nicotiana tabacum
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Abstract Grapevine virus B (GVB) is the pathogen of grapevine corky bark disease in the rugose wood complex.
In order to develop transgenic plants resistant to GVB, the coat protein (CP) gene of GVB was cloned and insert-
ed into the plant expression vector pRI 101-AN and the recombinant plant expression vector pRI-GVB CP was
constructed. The vector pRI-GVB CP was transformed into Agrobacterium tumefaciens LBA4404 by electric shock
process, and then introduced into Nicotiana occidentalis “37B’ by Agrobacterium-mediated leaf disc transforma-
tion. Totally 16 regenerated tobacco strains were obtained in this study. PCR detection indicated that three stains
were positive, and 46.9 percent of 64 T, plants were positive by PCR detection, indicating that the target gene
GVB cp was successfully introduced into the tobacco and successfully inherited to the progeny. The resistance of
transgenic tobacco was identified by inoculating GVB into T; transgenic plants. The results indicated that 6 out of
28 T, transgenic plants showed resistance to GVB.
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Digesting by BamH I and Sac I .
Recovering the large fragment

Sacl
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AWADH 5'-UTR | sa7y
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NPT Il
pMD-GVB CPg s fokiBamH 1 +
‘ Sac 1 SUREYIAL, I B
X ColE1 ori Digesting of pMD-GVB CP recombinant
plasmid by BamH I and Sac T .
Recovering the GVB ¢p fragment
BamH 1 Sac 1
| GVB ¢p l
l T,DNA ligase
NOS teninator

NOS promoter Sacl

pRI-GVB CP

11 089 bp

B 1 EWREHE pRI-GVB CP #2712
Fig. 1 Construction of plant expression vector pRI-GVB CP
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PCR A6 I 1 R s 318 00

2 FHRE5HM
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7 8§ 9 10 11

M: D2000; a: GVB cpFE [IPCRY“ 7= 45; b: 1~1143 J) 4 ELH JFkipMD-GVB CP 1-11-5 75 #PCR=4; c: T4 FikipMD-GVB CPE§H] =4
M: D2000; a: PCR product of GVB ¢p gene; b: 1-11 are PCR products of pMD-GVB CP recombinant plasmid, respectively; c: Restriction enzyme

digestion of pMD-GVB CP recombinant plasmid

B2 GVBcp BEERE
Fig. 2 Cloning of GVB cp gene
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FH BamH T Fl Sac 1 43 5 % 56 [ i 6. pMD-
GVB CP F1Zkf& pRI 101-AN #EF 7RG | [7 05 F%
fk DH5a, 5efE =9 PCR 4734 B% 1 4> sa R 1 2
H 1 257 S o B 24k 45 H 1 4540 (] 3a) . [H
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3b) o BRI sE RN i 45 2R R R A AR B AL SR, W]
AR R pRIEGVB CP A . F ARk
B AE pRIEGVB CP Jit ki DNA W i 8 16 & #F 16
LBA4404. 7ifE " ) PCR 43 44529 704 bp I H
(A7 » W B AT (] 30)

M 1 2 3 4 5 6 7 8 9

a: pRI-GVB CP ik 4L DHS 0. 78 [ 2 PCR ¥ 5E . M: D2000; 1~6: 1~6'5- 75 [#; b: pRI-GVB CP ki) % & . M: DNA Marker; 1~2: pRI-GVB
CPJFCRLEFI = 4; 3: pRI 101-ANZRAREGFI=4); o: pRI-GVB CP itk 44 LLBA4404 55 & = #PCRE 5. M: D2000; 1~9: 1~95 5
a: PCR detection of pRI-GVB CP recombinant plasmid in DHS5a. M: D2000; 1-6: PCR products of 6 clones; b: Restriction enzyme digestion of
pRI-GVB CP recombinant plasmid. M: Wide-range DNA Marker; 1-2: Digested products of pRI-GVB CP recombinant plasmid; 3: Digested product
of pRI 101-AN vector; c: PCR detection of pRI-GVB CP recombinant plasmid in LBA4404. M: D2000; 1-9: PCR products of 9 clones

3 HEWRIEBE pRI-GVB CP 192 KA £
Fig. 3 Construction and detection of plant expression vector pRI-GVB CP
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a: Leaf discs of tobacco transformed by Agrobacterium; b: Resistant adventitious bud; c: Root induction; d: Regenerated plant

4 pRI-GVB CP &R LA E
Fig. 4 Genetic transformation of pRI-GVB CP into tobacco
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FKH 5% BSA-Bam/ B8B-Sac X 16 #£ 54 1
FAEARAY PCR M4 R R A 3 Ry 31 24
704 bp B H BAE  BIPEX IR FHAVEMOR Y 1 21 H

M 1 2 3 4 5 6 7
bp

M: DL2000; 1: 5 HE X 2~17: B 1k R AR bR
M: DL2000; 1: Non-transgenic plant; 2—-17: Transgenic regenerated plant

BS HEFEMEPCREE

Fig. 5 PCR identification of transgenic tobacco plants
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BRY IS H 417 BEE R 46. 990, %W H AR GVB
cp FEN R FAMERIF Al s L 25 UEkk.

9 10 11 12 13 14 15 16 17

S ARG LR AR A AT AR (2 #F) B RNAL R A5 9
GVBh/GVBe #17 RT-PCR #:1ll, 45 530, % 5L A
T, RAFP R R S DR & e R 23
F GVB BT 3 T AR R 5 JORERAE IR 2
b SR A B R TP R 3 3 2] GVB B 4%
W D, RS 30 d FRUCREM R B RT-
PCR £l GVB A7 gl 54k 15 d 25538 FH L,
FERR RGN 22 B TCHE MR I 6 BREESEE T, AUktk R
Wi GVB {24 WA R HXT GVB g —@ibitk.

A »\"'
oA R

_ ) W
a, al: T ARELIE A FLHEA 5 TORRAR B s b, b1 T AREEFE B RN 5 SRR B 1 s e, o1 JEFEIE IR R 5 Rom R St
a, al: Plant and leaves of the T, transgenic tobacco without symptom; b, bl: Plant and leaves of the T, transgenic tobacco with symptom; c, c1: Plant
and leaves of the non-transgenic tobacco with symptom

Ee6 HEREFEEI GVB WIRIEERE
Fig. 6 Resistance of transgenic tobacco plants to GVB



< 16 -+ 1495 44 47 2018
bp
2 000
1 000
750
500
250
100
M: DL2000; 1~6: T AR5k P L HE R 5 JCRERALIR; 7~10: T AL U REHERN 5 R 11~14: R LB 5
HEAN 5 KRR P: GB35 J5 FH A Hi; N Al FREA bR B xR
M: DL2000; 1-6: T, transgenic plant without symptom; 7-10: T, transgenic plant with symptom; 11-14: Non-transgenic
plant with symptom; P: Positive control; N: Negative control
7 GVB #MEkE PCR £
Fig. 7 PCR identification of plants inoculated with GVB
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