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ABSTRACT

This study was conducted to investigate the occurrence and characterization of tobacco
mosaic virus(TMYV) in Chinese foxglove isolated from the field of the Chonbuk
province(Jinan, Jangsu, Jeongeup). TMV was detected in all three regions and confirmed
positive reaction by ELISA test. In the host range test, Chenopodium amaranticola, Nicotiana
glutinosa, N. tabacum cv. ‘Bright yellow’ , N. tabacum cv. ‘KY-57, Datura stramonium were
locally infected with the virus. The virus produced mosaic symptom on inoculated leaves of
N. tabacum cv. ‘Samson’ . However, Chenopodium quinoa, Glycine max, Raphanus sativus,
Cucumis sativus, Cucurbita moschata, Brassica rapa and Lycopersion esculentum did not
show any symptoms. TMV particles were revealed as a stiff rod shape by transmission
electron microscopic(TEM) and measured as 300 nm in length with 18 nm in diameter.
Total RNA was extracted from showing symptom leaves infected with TMV and the reverse
transcription-polymerase chain reaction (RT-PCR) obtained 531 bp DNA product of RNA
with specific primer used. The capsid protein of TMV — RE showed higher amino acid
sequence homology(97.7%) with TMV — To than with TMV — P(72.2%). The capsid protein
of TMV — 152 showed same amino acid sequence homology with TMV — F. The result of
comparison of nucleotides sequence homology between TMYV — RE strain and other TMV
strain showed 94% homology with others except TMV — P(67.3%) and TMV — C(68.6%).
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Fig. 1. Symptoms of tobacco mosaic virus(TMV) in

A8 (Rehmannia glutinosa Libosch)9lA £&] 3
Tobacco Mosaic Virus® &4

ELISA /4 ¥k-g-& YeEhH Sl th(Table 1).
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FTMVE 1359 AR B FAFED 29, 7
%25 $3E 27 WA o2 PY B9 B
9 necrotic ring spots S4Fo] Holt}r} 2~4329] A|7H
o] 7 73 HA chlorotic ring spots HHA] HAFSA
tHFig. 2). &3 X324 E F Ch. amaranticola, N.
glutinosa, N. tabacum cv. ‘Bright Yellow’ , N. tabacum
cv. ‘KY-57", Datura stramonium 5L ZFEH o] H
% THFig. 3).

3} Nicotiana tabacum cv. ‘Samson < mosaicZ
2+o] vetykth. Glycine max, Raphanus sativus,
Cucumis sativus, Cucurbita moschata, Brassica rapa,
Lycopersion esculentumo| X = 37& 0] YElGA] &%
T}(Table 2).
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Rehmannia glutinosa. RT-PCR ¥+
Table 1. Species of Rehmania glutinosa virus by the ELISA in three different areas of Jeonbuk province
. ELISA test
Location
™V *BBWV **CMV ***PVX
Jangsu + + + +
Jinan + + - -
Joungup + + - -

+: positive reaction, -: No reaction. *\BBWYV: Broad Bean Wilt
Virus, **CMYV: Cucumber Mosaic Virus, ***PVX: Potato Virus X.
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Table 2. Various symptoms appeared on indicator plants after TMV inoculation isolated from R. glutinosa

Indicator plant

Reaction on leaves

Chenopodium amaranticola
Chenopodium quinoa
Nicotiana glutinosa
Nicotiana tabacum cv. ‘Bright Yellow’
Nicotiana tabacum cv. ‘KY — 57
Nicotiana tabacum cv. ‘Samson’
Datura stramonium
Raphanus sativus
Cucumis sativus
Cucurbita moschata
Brassica rapa
Lycopersion esculentum

Glycine max

Necrotic local
No symptom
Necrotic local
Necrotic local
Necrotic local
Mosaic
Necrotic local
No symptom
No symptom
No symptom
No symptom
No symptom

No symptom

Fig. 2. N. glutinosa Fig. 3. Ring spots
symptoms after symptoms of Ch.
mechanical inoculation amaranticolar leaves
with TMV. Arrow after inoculation with
indicate necrotic and TMV.

chlorotic ring spots.

Fig. 5. Electron micrograph of tobacco leaf infected
with TMV aggregated particles.

4 .
VIR o % e

Fig. 4. Electron micrograph of TMV particles.

M 1 2

500bp

Fig 6. RT-PCR products from total RNA by using
specific primers on 1.2% agarose gel. Lane 1 : DRI gest
Il marker as a standard size, Lane 2 : Virus RNA of
Seochon — culture Lane 3 : 100 bp ladder.
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Table 3. Comparison of amino acid sequence homology analysis among the capside protein of the TMV strains

TMV-RE* TMV-152 TMV-F 1TMV-P TMV-R TMV-C TMV-T TMV-V TMV-To
TMV - RE -
™™V - 152 96.87 -
TMV -F 96.87 100 -
T™MV - P 72.22 73.01 73.01 -
TMV -R 96.09 96.09 96.09 74.42 -
T™™V -C 74.80 75.59 75.59 96.03 74.01 -
T™V -T 97.65 99.21 99.21 73.01 96.87 75.59 -
TMV -V 97.65 99.21 99.21 73.01 96.87 75.59 100 -
TMV —To 97.65 99.21 99.21 73.01 96.87 75.59 100 100 -

* RE: Rehmannia, F: Fujian, P: Pepper, R: Rakko, C: Coat protein, T: Tomato, V: Vicia faba, To: Total RNA.
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