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Cucumber mosaic virus (CMV)-like isolate was collected from Raphanus sativus (cv. Choon-hyang), which
showed mosaic symptoms. The isolate was confirmed to a strain of CMV by host responses in Vigna
unguiculata, Chenopodium amaranticolor and Gomphrena globosa, by viral genome composition with RT-
PCR and PCR-RFLP, and by serological analysis. Symptom developed by the strain of CMV was severe in
Nicotiana benthamiana, N. glutinosa, N. tabacum (cv. Samsun, cv. Xanthi), Cucumis melo (cv. Early hanover),
Cucumis sativus (cv. White wonder), Capsicum annuum (cv. Chung-yang and cv. Geum-top), but mild
symptom was developed in Raphanus sativus (cv. Choon-hyang), Brassica rapa ssp. pekinensis (cv. Bul-Am
No. 3), and B. juncea (cv. Daenong Jukgot). Newly isolated strain of CMV could infect diverse crops including
Solanaceae, Cucurbitaceae and Brassicaceae. We designated the new strain of CMV as Gn-CMYV based on the
novel infectivity of Brassicaceae. In double-stranded (ds) RNA analysis, Gn-CMYV consisted of 3.3, 3.0, and
2.2 kb genomes likewise other strains of CMV. SDS-polyacrylamide gel electrophoresis (SDS-PAGE) showed
28 kDa of the CMV coat protein. By restriction enzyme mapping using Cac81, Clal and Mspl of RT-PCR
products indicated that Gn-CMYV belongs to CMV subgroup 1.
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Table 1. Reaction of indicator plants by mechanical inoculation of
the Gn-CMV

Symptoms®
Host plants
Gn-CMV Y-CMV Pf-CMV
Nicotiana benthamiana -MyM) —-yM -M
N. tabacum ‘Xanthi-nc’ -yWM  —/yM -M
N. glutinosa —yM  —/yM -M
Capsicum annuum ‘Geum-top’ -M -M -M
Chenopodium amaranticolor L/- L/- L/-
Vigna unguiculata L/- L/- L/~
Gomphrena globosa LM LM LM
Raphanus sativus ‘Choon-hyang’  —/mM —/— —/-
Brassica juncea ‘Daenong Jukgot” —/mM /- —/—
B‘}gﬁfﬂ(ﬁg, S3SP pekinensis /M - i
Cucumis sativus “White wonder’ -™M -™M -™M
Cucumis melo ‘Early hanover’ -M -M -M

Inoculated leaf/upper leaf, M: mosaic, mM: mild mosaic, yM:
yellow mosaic, L: local lesion, —: symptomless or not infected.
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Fig. 1. Symptoms on host plants by mechanical inoculation of Gn-CMYV isolated from Raphanus sativus. (A) N. tabacum (cv. Samsun),
(B) N. glutinosa, (C) N. tabacum (cv. Xanthi), (D) N. tabacum (cv. Xanthi-nc), (E) Raphanus sativus (cv. Choon-hyang), (F) Capsicum
annuum (cv. Geum-top), (G) Cucumis melo (cv. Early hanover), (H) Cucumis sativus (cv. White wonder), and (I) to (K) local lesions on
V. unguiculata inoculated with the sap of Gn-CMYV inoculated N. benthamiana, B. rapa ssp. pekinensis (cv. Bul-Am No. 3), and B. juncea

(cv. Daenong Jeokgot), respectively. Arrow indicates sap inoculation.
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Fig. 2. Polyacrylamide gel electrophoresis of dsRNA isolated
from N. benthamiana infected with Gn-CMV, Y-CMV and Pf-
CMYV, respectively. Mock: inoculation with 0.05 M phosphate
buffer. Aliquot of dsRNA purified by CF-11 cellulose is
electrophoresed in 6% polyacrylamide gel and stained with
ethidium bromide.

UE IRIT F ANeH, o= upol 0] FFP -}
AAlES 23 e vlolg &8 7HistA ER1E &
=) 2 4= Jth= B3 (Dodds, 1993)
I =)3HH, satellite RNA &4 A5-5 FA A3 &
< Zo® AdEAT. 53] 7157 E vgellA st

30 fo rf A of
3?
*
rO
Eg
E
o
e}

e Hols 7159 e AHAQ] BEAL ERlEA] &
koLt satellite RNAZF 71572 WA W3l J&S |zl

o= 71£9] B3 (Choi 5, 2001)E F39] satellite RNA
of o3 ¥ Wtz = At. FE Gn-CMVE] <]
e de] 548 2<lstr] S8l H}Olﬂi*ﬂ #adE N
benthamiana=5-6 THAS F=3 & CMV 8% (anti-
CMV)E ARE-3}e] Western blot #4-S AT o 2
I Gn-CMV, Y-CMV ¥ PLCMV E5F CMVe 93 o
W =7]Q1 oF 28kDa EARS Zhe WMETE R
thFig. 3). °|& A3E Fste] EFEHE FE vho]
2lae CMVY 3 Algo 2 FAEUTH

RT-PCR B AFEEAELH. Gn-CMVe] Zd o+
ot 54 g6ty 918t RT- PCRJqL Agrgdd o
H(RFLP) 415 AAlstAT. 4 RT-PCRO| AHE-#
primer= Chen 5(2007)¢] =& Farste] A #ebdar,
2L o33} 7tk ¢DNA 2 pl, rTaq buffer(10x) 5 ul,
dNTP(2.5 mM) 2 pl, primer(10 pmol) 1 pl, rTag 1 ul 7}
g 5 dvE FHRTE T8 50 ulE SHith PCR
HES-2 94°C 58, 94°C 30%, 56°C 40%, 72°C 50%, 72°C
103+ 35 cycles WHER71 02 F3313] E} Z3A1Z1 PCR




214 op - B -

(A)

(B)

Fig. 3. SDS-PAGE and Western blot of N. benthamiana inoculated with Gn-CMYV, Y-CMV, and Pf~=CMV. (A) Total proteins were
analyzed by electrophoresis on a 12% SDS-polyacrylamide gel and stained with Coomassie brilliant blue, (B) Western blotting using an
antiserum to Fny-CMV. Lane 1: mock-inoculated, lane 2: Gn-CMYV, lane 3: Y-CMYV, lane 4: Pf~=CMYV, and lane M: molecular weight

marker. Arrow indicates 28 kDa of coat protein.
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Fig. 4. CMV detection and PCR-RFLP anlaysis from the RT-
PCR products of CMV-infected N. benthamiana. (A) RT-PCR
detection using CMV RNAL, 2, and 3 specific primers. Lane 1
and 2: 600 bp fragment of RNA1, lane 3 and 4: 510 bp fragment
of RNA2, and lane 5 and 6: 625 fragment of RNA3. (B)
Restriction pattern of three strains of CMV on 3% agarose gel.
Each RT-PCR product of RNA 1, 2, and 3 of CMV was digested
by Cac8l, Clal, and Mspl, respectively. Lane 1, 3, and 5: RNAI,
2, and 3 of Gn-CMYV, lane 2, 4, and 6: RNA1, 2, and 3 of Y-CMV,
respectively.
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