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Transgenic Tobacco Plants Resistant to Two Viruses via RNA Silencing

NIU Yan-Bing, WANG De-Fu, YAO Min, YAN Zhao, and YOU Wen-Xin

College of Life Science, Shanxi Agricultural University, Taigu 030801, China

Abstract: RNA silencing is a phenomenon of homologous RNA degradation induced by dsRNA, which is an effective strategy to
obtain virus resistant plants so far. By means of this strategy, higher bio-security immune transgenic plants were obtained, avoid-
ing recombining and transcapsidating with other virus genes. In this study, the recombinant plant expression vector pBIN438-MP-
Rep(i/r) consisting the inverted repeat of TMV-AMP and CMV-ARep fusion fragment was transformed into tobacco cultivar K326
via Agrobacterium-mediated. The transformants were selected in the culture medium with 100 mg L™' Kan. One hundred and
ninety-six transgenic plants were obtained, one hundred and twenty-eight of which were positive plants, and the resistance to
CMV and TMV was tested at the degree of virus. PCR-Southern blot and RT-PCR analysis of the transgenic plants demonstrated
that the exogenous DNA was integrated into the tobacco genomic DNA and was expressed in transcriptional level. Resistance
assay indicated that about 20.3% transgenic plants were immune to the co-infection with TMV and CMV. This result will provide
to crops an important reference for plant anti-viral breeding and for preventing the viral co-infection.
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Fig. 2 Flowering (A) and seed-setting (B) of transgenic
tobacco plants
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Fig. 3 PCR detection of transformed tobacco plants
M: 2 kb DNA marker; CK: ()1l

2: ;5 3~9:

M: 2 kb DNA marker; CK: blank (H,0); 1: plasmid positive control;

2: non-transformed tobacco plant; 3-9: different transformed
tobacco plants.
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Fig. 4 PCR-Southern analysis of transformed tobacco plants
M: 2 kb DNA marker; 1: ; 2~6: ;

7:
M: 2 kb DNA marker; 1: plasmid positive control; 2—6: different
transgenic plants; 7: non-transgenic negative control.
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Fig. 5 RT-PCR detection of transformed tobacco

M: 2 kb DNA marker; CKj: ( );CK: ;
1~6, 10~12: 3 7~8: (7: RNA
8: ); 9: ( DNA)

M: 2 kb DNA marker; CKy: blank (H,0); CK;: non-transgenic
plants; 1-6, 10-12: different transgenic plants; 7-8: negative
control (7: no RNA template; 8: no reverse transcriptase);
9: positive control (using DNA as template).
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Table1 ELISA detection for the transgenic plants by PCR-Southern and RT-PCR analysis

™V CMV
Inoculation methods Material Virus concentration Response Virus concentration Response
(ODy45+SD) (ODyys£SD)
CMV  TMV P1-8 0.027+0.005 i 0.020+0.005 i
Inoculation with TMV" py ¢ 0.318£0.007 b S 0.214+0.005 ¢ S
and CMYV, in turn
P3-9 0.253+0.006 d S 0.212+0.004 ¢ S
P4-4 0.031+0.003 £ i 0.021£0.010 ef i
P5-3 0.313£0.009 ¢ S 0.228+0.005 b S
P5-6 0.052+0.006 ¢ R 0.056+0.005 d R
+CK 0.323+0.008 a S 0.238+0.006 a S
-CK 0.028+0.004 £ — 0.027+0.003 e —
CMV  TMV P9-6 0.034+0.003 ¢ i 0.025+0.005 ¢ i
Inoculation with TMV' py) 5 0.226£0.005 b S 0.205£0.010 ¢ S
and CMV, mixture
P13-5 0.218+0.006 ¢ S 0.237+0.004 a S
P7-8 0.045+0.008 d R 0.043+0.005 d R
P15-7 0.230+0.010 ab S 0.224+0.008 b S
P7-1 0.032+0.005 ef i 0.029+0.008 ¢ i
+CK 0.236+0.004 a S 0.241£0.005 a S
—-CK 0.026+0.004 f — 0.024+0.006 e —

Pm-n: different transgenic plants; +CK: non-transgenic plants inoculated with TMV and CMV; —CK: non-transgenic plants with no vi-
rus infection; i: immunity plants; S: susceptive plants; R: resistant plants. Values with different letters are significantly different at the 0.05
probability level.
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