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Characteristics of Cucumber mosaic virus-VCH Causing Vein Chlorosis
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Cucumber mosaic virus (CMV) was occurred on red pepper showing vein chlorosis or vein necrosis with the
incidence rate of 52% from 62 specimens collected in natural fields. Among 32 samples infected with CMYV,
the specimens of 22 red pepper leaves showing vein chlorosis were infected singly with CMV-VCH. CM V-
VCH induced vein chlorosis on the inoculated leaves, and vein banding and vein necrosis on the upper leaves
of Nicotiana glutinosa, and then Killed after showing bud necrosis. The typical symptoms of vein banding,
malformation and blister were produced on the upper leaves of Nicotiana benthamiana and N. tabacum ‘Ky-
57’ without symptoms on the inoculated leaves. The commercial cultivars of ‘Bugang’, ‘Manitta’ and
‘Gwariput’ were shown the typical symptom of vein chlorosis by the mechanical inoculation of CMV-VCH.
CMV-VCH was detected specifically by RT-PCR. Virus particles of CMV-VCH were isometric shape having
30 nm diameter. Ultraviolet absorption of purified CMV-VCH was maximum at 260 nm and minimum at
242 nm. The ratio of A260/A280 was 1.71. CMV-VCH had the single nucleo-protein having the molecular

weight of 24.5 kDa.
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Table 1. Comparison of biological characteristics for CMV-VCH and other major CMV isolates

Reactions® for the isolate’ of

Indicator plant

CMV-VCHI CMV-VCH3 CMV-Sa CMV-Mf CMV-PaFM  CMV-CARNAS

Chenopodium quinoa LNS/~ LNS/~ NL/- NL/- NL/- NL/-

C. amaranticolor NS/- NS/— NL/- NL/- NL/- NL/-
Vicia faba —/— —/— * * * —/—-
Vigna ungiuculata NS/- NS/~ * * * —/-
Nicotiana glutinosa VCh/VN.Ma,BN VCh/VB,Ma,BN * * * NS/SM

N. benthamiana -M,VBMAL -/M,VBMAL NSM.D -M -M NS/SM

N. tabacum ‘KY57 -M,B,MAL —/M,BMAL RS/RSM M M NS/SM
Lycopersicon esculentum —/M M * * * —/BN
Capsicum annumn —/VCh, MAL  —-/VCh,MAL -M -™M ™M -M

B, Blister; BN, Bud necrosis; LNS, large necrotic spot; M, mosaic; MAL, malformation; NL, necrotic local; NS, necrotic spot; SM, severe
mosaic; VB, vein banding; VCh, vein chlorosis; VN, vein necrosis; *, not tested.

PCMV-Sa isolated from Stellaria aguatica in subgroup I (Choi et al., 2004); CMV-MT from Melandryum firmum (Choi et al., 1998); CMV-PaFM
from paprika (Kim ez al., 2002); CMV-CARNAS from table tomato (Choi er al., 2001).



228

Fig. 1. Symptomato]ogy by CMV-VCH. A, Typical vein chlorosis on leaf of red pepper in field; B, Vein necrosis on red pepper; C,
Systemic vein chlorosis on Nicotiana glutinosa; D, Bud necrosis of N. glutinosa; E, Typical mosaic, vein banding and leaf malformation
on N. benthamiana; F, Mosaic and malformation on N. tabaccum ‘Ky-57’; Vein chlorosis on ‘Bugang’ (G) and ‘Manitta’ (H) those
known as resistant cultivars against CMV; I, Vein chlorosis and yellow on ‘Gwan'put’ that known as a sensitive cultivar to CMV.
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Fig. 2. Duplex RT-PCR of CMV (940 bp) and BBWV 2 (654 bp)
for red pepper showing vein chlorosis. The open box represents
the CMYV isolates of VCH1, VCH2 and VCHS3 from the left.

Fig. 3. Thick milkish virus band was formed after 5-25% sucrose
density centrifugation.
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Fig. 4. Ultraviolet absorption spectrum for the purified virus of
CMV-VCH from red pepper showing vein chlorosis.

Fig. 5. The purified virus particles of CMV-VCH. The virus
particles were isometric having the diameter of 30 nm. Bar repre-
sents 200 nm.
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Fig. 6. Molecular weight of nucleo-protein for CMV-VCH
released by the 12% SDS in the poly-acryl amide gel on the
electric field at 23 mA for 3 hrs.
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