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An isolate of Tobacco mosaic virus (TMV) was isolated from potato cultivar ‘Chubak’ showing vein clearing
and mild mosaic at Namhae in Korea. This isolate, TMV-St, was differentiated from other tobamoviruses
based on biological properties, serological relationships and nucleotide sequence analyses of coat protein
genes. TMV-St caused typical symptoms on four indicator plants as compared to the tobamovirus of TMV-
U1, Pepper mild mottle virus (PMMoV), and Tomato mosaic virus (ToMV), which caused economic losses in
Solanaceous vegetables, tomato, pepper, and eggplant. Remarkably, the TMV-St induced distinctly different
symptom of systemic chlorotic spots on Chenophodium murale. On C. murale, Gomphorena globosa, and Nic-
otiana rustica, the four viruses were classed by the virulence of systemic or local infections. In serological test
TMYV-St antiserum showed a precipitation line with each other tabamovirus. The CP gene of TMV-St contain
477 nucleotides, and the nucleotides sequence was the most similar to that of TMV-U1.
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Fig. 1. Symptoms of vein clearing (arrow) on the leaf of potato
‘Chu-bak’ infected naturally with TMV-St (A) and electron
micrograph of the purified particles showing rigid rod having
300 nm length (B). The bar represents 100 nm. The virus, TMV-
St, induced necrotic locals on the inoculated leaved of Chengpo-
dium amaranticolor (C) and Nicotiana rustica (D). The virus
infected systemically on C. murale (E), Nicotiana tabacum ‘Sam-
sun’ (F) and Gomphrena globosa (G). The virus induced large
necrotic spots on the inoculated leaves and yellowing on the upper
leaves of potato ‘Superior’ by mechanical inoculation (H).
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Table 1. Biological reactions induced by TMV-St, TMV-U1,
PMMoV and ToMV on indicator plants

Host reactions of virus strains
TMV-St TMV-Ul PMMoV ToMV

Indicator plants

Chenophodium amaranticolor NI/ NL/- NL/- NL/-
C. murale CS/ICS  NL/- NL/- NS/NS
Gomphrena globosa NS/NS NS/NS NL/- NSM
Nicotiana rustica NL/- NS/NS,D NL/- NL/-

N. tabacum cv. Samsun nn NS/M  NS/M NS/MM NS/M

“Inoculation leaf/upper leaves induced by tobamovirus strains. -, no

infection; NL, necrotic local lesions; NS, necrotic spots; CS,
chlorotic spot; M, mosaic; MM, mild mosaic; D, Death, Cur, leaf
curling; Dist, leaf distortion; VN, vein necrosis; NRL necrotic ring
local lesions; SL, symptomless.
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Fig. 2. A: Serological relationships of the TMV-St antiserum
(AS) with antigens of TMV-St (St), TMV-U1 (T), PMMoV (P),
ToMV (To), TMGMYV (TG), CMV (C) and the crude sap of
healthy N. occidentalis (H). B: Molecular weight of the coat
protein of TMV-St (St), TMV-U1 (T), PMMoV (P) and ToMV
(To) on SDS-PAGE electrophoresis at 30 mA for 4 hr. Lane M:
Marker (Amersham, Rainbow).



% VA% - DA - B -
YEo] v I3 A7HAS AT Tobamovirus-

St TMV-U13 PMMoVE & 3748 st ont,
ToMVSh= spurs A3l fA@A7 & S48 &
A thFig. 2-A). ©l& Wetter 5-(1987)°] EiLgh
5= AFE Tobamovirus AlE7e] EA3ts 25344
7)(common epitope)oll ¥t A= HITh

Hloj2l: RNA 3 w3 Ar|eds. A% Tobamovirus
-St, TMV-Ul, PMMoV ¥ ToMVEZX-E $Z % RNAE
A71 9538 AFFig. 3-A), ©]E vlo]# 2] RNA 7]
= 9F 6.4 kb2 Meshi 5(1982)7 Palukaitis 5(1981)°] &
23 A3 XA

HAE 0|5 nlolg|2e] outhiy thize mE
M) &< band7} BQIE AL, SimhlH o] BApge
17KDe] g thFig. 2-B).

T-PCR ¥ 9714¥ £4. Tobamovirus-St, TMV-Ul,
PMMoV ¥ ToMVel 7+ A &4 £ 5E RNAE F&
@ the TMVS] SlFelE ol £2Y 5 U 5
©]A¢! primer® RT-PCRE AAISHth 2 Z3} oF 500 bp

o

1234M M1234

6.4kb m)
500bp mp

Fig. 3. Electrophoretic pattern of tobamovirus genomic RNAs (A)
and RT-PCR assay with specific primer TMV-U1 (B). Lane M:
RNA ladder in A and DNA ladder in B, 1: TMV-St, 2: TMV-U1,
3: PMMoV and 4: ToMV.
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Fig. 4. Phylogenetic tree constructed from predicted amino acid
sequence alignment of CP genes of TMV-St isolate and other
tobamovirus isolates TMV strains. The sources of sequence data
were from the following Genbank database accession number: Ul
(AX040187), RAKKYO (D63809), L (X02144), KP (L35073), P
(D13367), TMGMYV (AF132908) and CGMMV-W (VO1151).
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