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An isolate of Cucumber mosaic virus (CMYV), designated as Cas-CMYV, was isolated from Chinese aster (Cal-
listephus chinensis) showing severe mosaic symptom, and its properties was compared to the well-character-
ized Fny-CMYV (subgroup IA) and As-CMV (subgroup IB) by host reaction in several indicator plants,
dsRNA analysis, RT-PCR analysis, and restriction enzyme profile of the PCR products. Cas-CMYV differed
markedly in their host reaction to Fny-CMYV or As-CMYV in Cucurbita pepo cv. Black beauty. In the zucchini
squash, all strains induced chlorotic spot on inoculated leaves and mosaic symptoms on upper leaves. How-
ever, symptoms induced by Cas-CMYV were developed lethal necrosis on the young plants 15 to 20 days after
inoculation. In experiments of dsRNA analysis and RT-PCR analysis, properties of Cas-CMV was come
within subgroup I CMV. Moreover, restriction enzyme analysis using HindIII of the RT-PCR products
showed that Cas-CMYV belong to a member of CMV subgroup IA,
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Bromoviridae®} Cucumovirus®) %31 Cucumber mosaic
virus(CMVYe: A MAIZ o ® de] BEsn Be 2F0
g #alE F e, 1FAME &8 it 3t
A 2oMe 7H o nlolgawe] HdA) F st
o]th(Tomlinson, 1987). CMVi= B2} Z7]¢] uw}g} RNAI,
RNA2, RNA3C &2 {2 Al RNAS RNA3Y] 3' 49
o Gt MEAF RNA RNAHYE 4 5o sl
(Palukaitis &, 1992). A&7k Exd B2 AEe CMV
= AMBEIE I3 I8 FEE3 JEE (Owendt Palukaitis,
1988), ol&2 F& 7]F0kg, EH3HH {9 ELISA
4] (enzyme-linked immunosorbent assay) (Kaper2}
Waterworth, 1981), &jzjchei 2 o s €] = 2] & (Edwards 2}

*Corresponding author
Phone) +82-33-250-6432, Fax) +82-33-241-1721
E-mait) jkchoi@kangwon.ac kr

Gonsalves, 1983), RNase protection®l] ]38} heterogeneity -4
(Owen3} Palukaitis, 1988) % RT-PCR{reverse transcription-
polymerase chain reaction)2 ©]&3+ 2]z|ghuld §-7H=te]
AFELAE F4(Rizos &, 1992) 52 WHE0] F&
GgEArh E3 2= AlE RNA3Y 5 @ ool
ek A7IME B4 S Fte] AMEaF 12 A B
& 1A ¥ IBE &3t JTHRoossinck 5, 1999).

W (Callistephus chinensis)S- =+3t37 AP EZ 3}
@ e 2ol £ AT Ut AF7HR] P
25E FEE nlojg 2y 7EL glov, CMVY 7]
FH 9 delA CMV BEA AdEtiE Bt 9)
HORE, 1958). o] A7 20073 o E, A71E 719 Y
7183 shdollA A e AEF A BRpola FAate] g
LB2REH Hlolg g FElsta, o] wlolE X g B
7 AL AR A3 cMve] 3 AR FAHo
a 548 7edith
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ptelg]22] B2, mxaela F4e] el 9L MY
Sto] RNAE F&8l3, Cucumovirus specific Z2}o]
(Choi &, 1999)& ©l&3}d RI-PCRE A% A3}, o
&8 °F 950 bp Z7]19] cDNA7} AEHU7] W& =
29 EAola 48 dozl WAAE Cucumoviruse)
g Foz A WM CucumovirusZ 2] CMV,
Peanut stunt virus(PSV) R Tomato aspermy virus(TAV)
TolA ol mpolg 201X E FE37] 9)3la, o] cDNA
EHE Sall# HindllIE ©]8-2 RFLPE-4 (Choi 5, 1999)
= AN A, CMV MBI 19 3 AFeR Hdy
Atk o] CMVE ®2 53317 -?']3}04 U] A4Es A
Aletdeh. & AHAT A o)y P S 0.0IM AXIEA
(pH 7.002.= vkl §t £, 5-69719] Nicotiana benthamiana®)
HEslo] 242 golalat). AE 100 & A 798 N
benthamiana ©1¥ 52| FNE Chenopodium amaranticolor®)
ANGol HEe A3, HE 3¢ Foll A FHapgnto]
FAEHAT ol WHte 2 HE AW Bajste] N
benthamiana®ll HE st WHS 23] AAISE 02, A4
ZEE N. benthamianaZ F vlo|H Ao g ALL-319]
ok oA FelE #3E CMVe E3FE Cas-CMVE ¥
detint. B3 N benthamiana® S24A1Z0 Fny-CMV(4]
HIOE 1A)9 As-CMV(MEZE [B)E tx vlo|g A=z
A8 Y.

715k 2 WA B4, Cas-CMVE] 7138 919 ¥4
A& 2AME] 918l CMVY] AlBRFo| 2 AME

© ARAE FAAM N benthamiana, N. tabacum cv.
‘Xanthi nc’, N. glutinosa 5 359 BWE A=, Cucubita
‘Black beauty’, C. moschata cv. ‘Chungang-
athobak” ¥ Cucumis sativus cv. ‘Suyo’ 5 329 ubz}2]
& % C amaranticolors =5ER7|F2 FA31, Fny-
CMV 3 As-CMVe} Bl 8ith HE2 0.01 M A4ked

pepo  cv.
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o

TN MY S o] 89 FAFFTYHOR AAFH oy,
HEE AFH =L 25°C-30°C9] &4l 33 o) Ful
M HEFFH oA ddEE B dEE
Cas-CMV, Fny-CMV % As-CMV9| 715% 9 9 HZE
B Fholxe] A S0 B3 23S Table 19 A
2aitt. o] ZAE HW Cas-CMVY #Z¥o s wdd
ML ABA 02 Fny-CMVY A HE1S Vet
E3] N. benthamiana. N. tabacum, N. glutinosa 5 ol
19] A4 AL w9 FAKE EAE Hon, AsCMV

)

FYYBAM et AFTHE Frbeles majol2 5
sk EE Ak 2e 2o Yol Cas-CMV
| 2999 o 2 Fry-CMVL As-CMV 5t} 7%
Bajo) 2 Z4go] WHHAT B3] FIU TS o5
HE B A A20ES W4skz, ol A

= Mo
wAol2 F4bo] VeptEA FFE 235 Fol el 3
A6 30°C ol4po)
J_f'_

=
=2

A Zgol GEom, 71U zutel

179 A% A&E 72240 E 4
AA7E A= B4 B tHFig. 1).

Fig. 1. Symptoms induced on Cucurbita pepo cv. ‘Black beauty’
by inoculation of Cas-, Fny- and As-CMVs. (A) Chlorotic spots
on inoculated cotyledons, (B) Mosaic symptom (7dai) and lethal
necrosis or severe mosaic (15dai) on plants.

Table 1. Reaction of indicator plants by mechanical inoculation of Cas-CMV

Symptom?*
Host plant
Cas-CMV Fny-CMV As-CMV
Nicotiana benthamiana -M -M -M
N. glutinosa -M -M -M
N. tabacum cv. Xanthi nc’ -M -M -M
Chenopodium amaranticolor L/- L/- L/-
Cucubita pepo cv. ‘Black beauty’ CS/M,N,LN CSM -M
C. Moschata cv. ‘Chungang-aihobak’ CS/M,N CSM -M
Cucumis sativus cv. ‘Suyo’ -M -M -M
C. melo cv. ‘Earl’s primo’ -™M -M -M

“Inoculated leaves/upper leaves, M: mosaic, CS: chlorotic spot, N: necrosis, LN: lethal necrosis, L: necrotic local lesion, - : symptom less or not

infected.
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71 Z ¥ ‘Black beauty’)ollA] 413t Zxjol= FAHE
d O 7= Fny-CMVe B3 wrdL4w ol 7= RNALY
ola A A= A o] pseudorecombinantd &S £}
32l 5] %1 tH(Roossinck 2} Palukaitis, 1990). $+H Choi %
(2004)& F71Hol A HE dod)A| Kshe WA
CMVE} Fny-CMVe] 71d gl ¢cDNAA 2 2 transcriptid &
HEE B3, RNA3S 3a FxAol A 370¢] ofm|=4t
2%k HAZEH AEE T AR S Bsgin) o9
FZ3 & o, w2 EA Fny-CMV

2o ANERRE F
o ZHEHE A5 Bo v& Agh 2AolaA R I F
AE Uo7 Cas-CMVY EAo] o|& FAAL] Ho|

A
o} #Ho] JeAd WslMe FF HAESoF & &r] 2
= A= Azt AT

DsRNA #4. Cas-CMV2| 7l=RNA thgh #2 =
7] 2 F75E o] 918t Cas-CMV, Fny-CMV ¥
As-CMVell 224 N. benthamiana®) 2.2 5-E Morris
9} Dodds(1979)2] WHo g2 7.37]-‘4 RNA(double stranded
RNA: dsRNAYE FZ3l9t}. F&3F dsRNAT 6% polya-
crylamide gel| Al 1 XTAE €3 <440 mM Tris, 40 mM
acetic acid, 2 mM EDTA, pH 7.8)2.% A7|9 53 F
ethidium bromide® H4135}lo] dsRNA WE=ZE ZHa-3l9]c).
I A3} Cas-CMVOl ZE= N. benthamiana2 22 H-E
Z3F dsRNAS] A7]%9F HE-2 =2 o83 Fny-CMV
TE As-CMVE] dsRNAS] F7 2 £2F Z7]4] 2pe]

HolA] ¢Fhth(Fig. 2).
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Fig. 2. Polyacrylamide gel electrophoresis of dsRNA isolated
from Nicotiana benthamiana infected with Cas-CMV (lane 1),
Fny-CMV (lane 2) and As-CMV (lane 3), respectively. DsRNA
purified using CF-11 cellulose column were electrophoresed in
6% polyacrylamide gel.

o] BAAES 73 Y= A AlE RNA E satellite
RNAE #A3k=t w9 783 Ao2 &4 3Uth(Dodds,
1993). =3k CMV7} lethal necrosisE Yo7l 99 5

FUZ satellite RNAS] 7Hell &8 Ao} L&A 917) o
2ol (White 5, 1995), Cas-CMV9] dsRNAZH-H satellite
RNAS] ZZo] 7| HALLY, satellite RNAS] EA41&
A=A gkt § J\i Wang 5(1988)2 o8 &2 CMV
ZHE dsRNAE FE39 d7)95319e w, 2 A=
RNA9 olE=E 7+ A% %ﬂa‘ﬂ(serotype)r)r o X} &tc}
I Bt olgdt AR RE FHINUS W, Cas-
CMV2] dsRNAE Fny-CMV EE As- CMvsz} 7o ol
o] Am BAE Ze A0 vRo| o5 e EF
Foz AaEA.
RT-PCR ¥ AFEILAE ¥4, Cas-CMVel| A2l 7+
G N benthamiana®! Q& AF 3t total RNAE 2Hzt
2313l 0|2 o]&3lod RT-PCRS 2313t} Total RNA
Choi 5(1998)°] W& ©]&3t%.2™, RT-PCR
A fHzte] AR}t 3 HHY JHg xFE}
oF 490 bp2] ¢cDNAFMIS $3F Z2to|H(Singh &, 1995)
o] 83T 3714 Polzl PCRAHES 1.2% agrose
gelollA] IXTAE $Fdo 2 7953 23, 359 CMV
EREE 2% oF 490 bp2] cDNAZF ZAZEEH AT ©] cDNA
= EcoRl, Hindlll, Mspl, Sall, Psd & Xhol®2 2%t
3 AsE2dd HERFLP)S £43l9] Cas-CMVY]
ANBIES AARSAET 2 A3 Cas-CMVE] RFLPIHE
& INF 629 BE ATEA0A Fny-CMVe} U381
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Fig. 3. RFLP analysis of the RT-PCR products obtained from 3'
region of coat protein gene. Digested fragments by several restric-
tion enzymes were separated on 1.2% agarose gel and stained
with EtBr. Lane M: 100kb DNA ladder marker, Lanes 1-6:
digested cDNAs by EcoRI, HindIll, Mspl, Sall, Pstl and Xhol,
respectively.
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