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Cloning of N gene of Tomato spotted wilt virus and construction of its plant
expression vectors
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ABSTRACT: Objective To detect and identify the virus from infected tomato plants in Chuxiong, Yunnan
province, and construct the recombinant plasmid with the gene N for expressing in plant. Methods The nucleotide
sequences of nucleocapsid protein (N) gene of Tomato spotted wilt virus (TSWV) were determined by RT-PCR with
the length of 777 bp. Then the cloned TSWV-N gene was connected to pBI121-TSWV-N, which was the
recombinant plasmid plant expression vector of pBI121. Results Compared with sequences of corresponding
viruses from Yunnan in China that were available in the GeneBank, the N gene of TSWV-Chuxiong shared similarity
of 97%~100% at nucleotide level, were ligated into the plant expression vectors, PBI121. Conclusion The virus
was identified as TSWYV, and the recombinant plasmid was constructed successfully by restriction enzyme analysis.

KEY WORDS: Tomato spotted wilt virus; N gene; plant expression vector

82 900 ,
1 3l

il

(Tomato spotted wilt virus, TSWV)

[1-4)

E

HETHE: (2011SDH204) (20121K281 2013IK173 2009IK254)

(SK201308)
Fund: Supported by Scientific Research Projects of Shandong Province (2011SDH204), Scientific and Technological Project of the General
Administration of Quality Supervision, Inspection and Quarantine of the People’s Republic of China (20121K281, 20131K173, 20091K254) and
Scientific and Technological Project of Shandong Entry-Exit Inspection and Quarantine Bureau (SK201308)
*BIAES: , , E-mail: wuxinghaiciq@163.com
*Corresponding author: WU Xing-Hai, Associate Professor, Technical Center of Shandong Entry-Exit Inspection & Quarantine Bureau, No.70,
Qutangxia Road, Shinan District, Qingdao 266002, China. E-mail: wuxinghaiciq@163.com



3940

B, 80%
50%~90% ;

E E

, 100%

[6.7]

N (TSWV-N)
(nucleocapsid protein, N)

(coat protein, CP),

2 #RANTTE

21 ME5IRF
DH5a
; T4 DNA
; BamH 1

EHA105
pBI121
Sacl T4-ligase  Taq
; Omega ;
Qiagen ; DNA
, DNA
TIANGEN

RNA

PCR MIX
22 FH &
22.1 4 E RNA 694K
100 mg R
RNA RNA, 80 C
222 REEF-FABE X R L (RT-PCR)
: GenBank TSWV
, TSWV
(N ) ,

TSWV-CP1: 5-TT(G)AAGCAAGTTCTGC(T)A(C)A
GTTTTG-3’; TSWV-CP2: 5°-ATGTC(T)T(C)A(T)AG
GTTAAGCTCACT-3’

cDNA RNA ,
, RNA
; , 5,
37°C 60 min
PCR : : 2xBuffer 12.5 pL, 25
mmol/L MgCl, 2 pL, 2.5 mmol/L dNTP 2 pL, 5 U/uL
TagDNA 0.4 pL, 1 uL(10
pmol/uL), DNA 1 uL, 25 uL

194 °C 1 min, 94 C 40 s;
:53°C, 305,72 C 45 s,
36 10 min
PCR : 1% R
TAE DNA Marker
, 130V 30 min,
PCR
223 BikeytaE
PCR , T4 DNA
, DH5a ,
TSWV-N-T- BamHI Sacl PCR ,
pBI121 2%
pBI121 ,
pBI121-TSWV-N
224 FEKFALAH
EHA105 ,
5 uL, s 30 min,
1 min, 37 C 3 min, 400
uL LB ,28 C 3h 6000 r/min
5 min , 20 mg/L
50 mg/L LB ,
28 C 2d ,
LB , 28 ‘C, 150 r/min
48 h,
3 BR5HH
3.1 RT-PCR ¥ R FHISH
RT-PCR , 777 bp
(D PCR ,
GeneBank BLAST
, TSWV



12 , N

3941

98~100%, 258 , PCR
TSWV N N , MEGA 4.0
TSWV
, (
NCBI )
, 1 (4
32 EHRNMEHEESER
PCR TSWV-N , T4 DNA
, DH5a ,
TSWV-N-T TSWV-N-T pBI121
BamH I Sacl , T4
) DH5a,
Kan R DNA
PCR , 23 PCR

1 PCR

TSWV-N

Fig. 1 Obtained TSWV-N gene fragments via RT- PCR
M: DL2000 Marker; Lane 1~5: The product of PCR
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Fig. 2 Double-enzyme digestion identification of pBI121
and TSWV-N-T gene fragment
M: DL2000; 1: pBI121; 2: products of double -enzyme digestion of
pBI121; 3, 4: products of double -enzyme
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Fig. 3 Enzyme digestion and PCR identification of double
-enzyme pBI121-TSWV-N the recombinant plasmid
pBI121-TSWV-N
M: DL2000; 1: PCR product of TSWV-N-T; 2-4: PCR product of
pBI121-TSWV-N; 5-7: product of digestion of TSWV-N-T
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Fig. 4 Phylogenetic tree of nudeocapsid gene sequences of Tomato Spotted Wilt Virus isolates
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