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Gene Expression in The Fifth Generation of TMV Resistant
Transgenic Tobacco Plants at Elevated Temperature.
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and !'Department of Microbiology, HanNam University, Taejon, 300-791, Korea. *Corresponding author.

Tobacco mosaic virus(TMV) coat protein cDNA was transformed to Nicotiana tabacum cv. NC82 and the transgenic
tobacco plants resistant to TMV infection were isolated in the next generation. The expression of TMV coat protein cDNA
and genetic stability of the fifth generation of TMV resistant transgenic tobacco plants at the higher temperature were
investigated. The TMV coat protein cDNA was amplified by genomic PCR in all the TMV resistant transgenic tobacco
plants. The TMV coat protein expressed in the transgenic tobacco plants was detected at very low level by immunoblot
hybridization. Even in transgenic plants that showed the viral symptom only on very late sucker growth (delay type
plants), the coat protein expression in the suckers was much less than that of susceptible tobacco infected with TMV. The
TMV coat protein expressed in the transgenic tobacco plants was below 0.01% of total protein. Transcription and
expression of the coat protein cDNA in delay type plants were observbed at high temperature (38° C), and TMV replication
was suppressed at both 28° C and 38° C. This indicates that unlike the resistance conferred by ‘N’ gene. TMV resistance of
transgenic tobacco plant won'’ t break down at high temperature.
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Figure 1. Agarose gel electrophoresis of genomic PCR products of
the transgenic tobacco plants. Lane M: Kb ladder, lanes 1-2:
normal NC 82, lanes 3-9: the fifth generation of transgenic plants.

=2
ofef| 2t TMV €] ”“}0] ofaA| ‘/PE}"}

| dzg poee Ang Ad9ach 4
A 24 lgol A g $ejaT 1 F 20 ug
2 SDSPAGES] Sjshel $ASEE Helaed o
nitrocellulose membranes]] HojAjZ]F TMV 3|2 o] &3}
immunoblot hybridizationg A A] &t Z3}= Figure 29} 7ch
Figure 22| lane 1-2%= TMV7} 7+ %) ok A A NC 823
A TMV ¢)3]ghlale] band7} A H R et lane 4-6
TMV & 23 Al EA2AM A 2ofel A TMV 9f3jgt
WAg AT 9l lane 7 TMV7) 724 % NC &2
2X ZAY Exsls TMVE] ofo] §3-& g 4 g

Gene expressin in transgenic tobacco plants 247

2k ool Meke] lane 3¢ M) AAY AEAA 2
o wAol govi dolal A el veb 4
A o] A 7 2A Yl EA st TMVE] <Fo] lane 79] TMV
7h A9 NCg2el wlshe] 84 AA EAET Q&g o4
290w lane 469 wolela M4 AEAR umH
B o] FAsh M ALY AR AE uloleiag
Z40] 9hAle) Gas A Lo

TMVe] A54del d24)

g
hybndlzatlon% Al *]6}04 ?%7‘ d AEA oA WEFHE 9

M 1 2 3 4 5 6 7

R

Figure 2. Immuno blot analysis of the fifth generation transgenic
tobacco plants under the field conditions. Lane M:~ Pre-stained
Marker, lane 1-2: TMV non-infected NC¥2, lanes 3: delayed
phenotype resistant plant, lane 4-6: TMV resistant plants, lane 7:
TMV infected NC82. The arrow indicates TMV coat protein.
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Figure 3. Immunoblot analysis of the transgenic tobacco plants
grown in the field conditions for TMV coat protein accumulation.
At Concentration of purified TMV. Lane M: pre-stained marker,
lane 1: 200 ng, lanes 2: 100 ng, lane 3: 50 ng, lane 4: 10 ng, lanes
5. 5 ng, lanes 6: 2 ng of purified TMV. B: TMV CP
accumulation of transgenic tobacco plants. Lanes 1: TMV non-
infected NC82, lanes 2-6: transgenic plants, lanes 70 TMV infected
NC82. The arrow indicates TMV coat protein.
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Table 1. TMV populations in the TMV resistant transgenic plants
with TMV CP gene and the nontransgenic susceptible tobacco
(NC82) plants under different temperature conditions

Relative Viral population (%)2

Temperature after noculation
7days after inoculation  14days after inoculation

Light (16hrs}) Dark (8hrs) - Susceptible Resistant Susceptible  Resistant
82

NC82
2°C 2°C 100 0 100 20
»C »C 100 0 100 3
»C 2°C 100 0 100 0

Percentage of viral population is relative to that of a susceptible tobacco
leaf (NC82) with severe mosaic symptoms (tested by the half-leaf
inoculation method). Plants were adapted for 24 hrs at each temperature
prior to inoculation. They were inoculated with TMV (crude sap) and
placed in growth chambers at the indicated temperatures. 10 replications.
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Figure 4. Agarose gel electrophoresis of RT-PCR product (1.5%).
RT-PCR was carried out with the TMV CP transcript of tobacco
plants incubated at 38°C. Lanes 2: NC82, lanes 3~5: extracts of
transgenic plants incubated for 15 hr, 24 hr, 48 hr, respectively. The
arrow indicates 320bps of RT-PCR. product.
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Figure 5. Immunoblot analysis of transgenic tobacco plants. Lane
M: Molecular weight marker, lanes 1: non transgenic NC 82, lanes
2~3, 4~5, 6~7: transgenic plants incubated for 15 hr, 24 hr, 48
hr, respectively, at 38°C. Sample leaf disks were pooled from 3
plants and extracted, and 20 wg of total protein was fractionated by
SDS-PAGE in 125% gels and analyzed by immunoblotting. The
arrow indicates TMV coat protein.
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