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Expression of TMV coat protein gene RNAI in transgenic tobacco
plants confer immunity to tobacco mosaic virus infection
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Abstract: RNAi technique has been proved as a powerful tool for plant breeding. In this paper, the coat protein of tobacco
mosaic virus (TMV) was used for constructing the RNAI interference vector. The tobacco varieties K326 and Longjiang 911
were transformed via Agrobacterium tumefaciens-mediated transformation, and transgenic plants were generated. The ex-
pression analysis with real-time PCR indicated that TMV RNA had been degraded varied in different transgenic lines. Field
assay revealed that 83% and 90 % transgenic plants showed immunity resistance to TMV in K326 and Longjiang 911 re-
spectively.
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%1 TMV-H 89 NCBI L3 45 R
Table1 Homology analysis of TMV-H

NCBI
Strain Source NCBI number Type of virus Similarity(%)
1. 1 Variant1 USA/ Tobacco V01408 TMV-cp( ) 99
2. Fujian CHN/ Tobacco AF395127 TMV-cp( ) 99
3. TMV-common KOR/ Tobacco X68110 TMV-cp( ) 99
4. Yellow mosaic CHN/ Potato AF318218 TMV-cp( ) 98
5. Egypt EGY/ Tobacco AY 686725 TMV-cp( ) 97
6 TMV-lethal necro- THA/  Tobacco AY633749 TMV-cp( ) 97
sis
7. o BRA/  Tomato AF411922 TMV-cp 97
Tomato mosaic virus
8. MEX MEX/ Tomato DQ401152 TMV-cp 90
9, TMV-TOM KOR/ Tobacco AF103779 TMV-cp( ) 90
10. . P_l KOR/ Capsicum AF103777 . i . 73
Pepper mild mottle virus P1 Pepper mild mottle virus coat protein
1. Tropical sod ) USA/ TSA AY956381 TSA mosaic virus coat protein 66
ropical soda apple
12. TMV-O usa/ AF141927 . ) . 60
Odontoglossum Odont- oglossum ring spot virus coat protein
13. DSMZ PV-120 GER/ Tobacco TMI429097 TMGMV 60
14. TRSV CHN/ Tobacco AY787756 TRSV 26
2.2 « 2 2
TMV-cp  pUCCRNAI Ct ;
pXQ358 Pst © o R2 RS CLERENN
Table 2 Analysis of Ct value and copy numbers
, 1
Sample Ct  Ctvalue Copy numbers
2.3 PCR
S1 0 0
29 K326 12 911
TMV S2 17.0 10533
_cp
S3 19.2 2592
RNAIR  RNAIF
TV1 PCR S4 24.48 89
b
S5 28.5 7.36
PCR 849 bp 667 bp
K326 911 2410 56 2668 3
, TMV—Cp Tl 16.9 10000
DNA T2 21.8 1000
2.4 T™MV T3 24.2 100
T4 31.4 10
PCR
Pst 1 Pst 1
LB RB

npt 11

1 #EY RNAI RizHIKEXE
Fig. 1 The diagram of Tobacco Mosaic Virus RNAI vector
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Fig. 2 The real-time PCR curve of samples and standard curve
y=—0.29x+3.44; r’=0.981, Ct TMV , 911 T™MV
DNA s 44, 3, ™V
PCR R Ct 5
s S2 (RNA ( 3
) 3
S3 TMV-cp s 3 RNAIi
(S4, S5, S6) , TMV-cp 3.1 RNA
’ mRNA RNA Northern
> RNA ,
S Northern
, 10°
RNA PCR mRNA
) Northern
PCR 1~2
RNA s
PCR , TMV-cp
PCR , TMV-cp
™V ™V
) TMV-cp
B 3 RNAI $#{k#141(S4, S5, S6) 53t B (S2)TMV 2 RNA ,
I b3 : TMV-cp RNA
Fig. 3 TMV resistance comparison between RNAI transgenic
materials (S4, S5, $6) and CK(S2) ) RNA ,
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