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An isolate of Cucumber mosaic virus (CMYV), called as Lag-CMYV, was identified from Lagenaria leucantha
var. gourda showing mosaic symptom, and its properties was compared to Fny-CMYV (subgroup IA) and As-
CMYV (subgroup IB) by host reaction in several indicator plants, dSRNA analysis, RT-PCR analysis, restric-
tion enzyme profile of the PCR products and nucleotide sequence of coat protein gene. Lag-CMYV was similar
to As-CMYV used as a control CMYV by the induced chlorotic spot on inoculated leaves and mosaic symptoms
on upper leaves of N. tabacum. cv. Xanthi nc. In the cucumber and zucchini squash, Lag-CMYV and As-CMV
induced a mild mosaic symptoms than that of Fny-CMV. Size and shapes of local lesions on Chenophodium
amaranticolor and Vigna unguiculata induced by Lag-CMYV was similar those by Fny-CMYV or As-CMYV. In
experiments of dsSRNA profiles and RT-PCR analysis of coat protein gene, Lag-CMYV was come within sub-
group I CMV. Moreover, restriction enzyme analysis using EcoRI, Sall, Mspl, Xhol, and HindIII of the RT-
PCR products and nucleotide sequence analysis of the coat protein gene showed that Lag-CMYV belong to a
member of CMYV subgroup IB of the same to As-CMV.
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Subgroup IB
Bromoviridae2] Cucumovirus® 481= Cucumber mosaic EA 3 384 #A (Kaperet Waterworth, 1981), <]
virus(CMV)e, A AlAIZ oz de] EE3 7|FHLA7 chill o] HE]=X] =9} ELISA(enzyme-linked immunosorbent

9 Yol B FHo #Ed & F e, 1
TAME Aoy R = 7S a8 vhojy =
o] 9¢lo] =3 2 THTomlinson, 1987). CMVE RNAL,
RNA2 2 RNA3CSZ HHE 359 (+)927t5 ABRNA
9} RNA39| 3' J9o) alF3t= A EA= RNARNAY)E
Z35tslal dthk(Palukaitis 5, 1992). AF7HA] HiE B
2 A5 CMVE IA MEIF 13 12 FEE2
=8l (Owen¥} Palukaitis, 1988), o] FZ 7|F4HH3-9]
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assay) 2] (Edwards®} Gonsalves, 1983), RNase protection
ol 2]k heterogenecity -2 (Owen} Palukaitis, 1988) 2
RT-PCR(reverse transcription-polymerase chain reaction)<
o]-g-3t oluthi A [FHAke] AFFEAAE A (Rizos 5,
1992) 5ol eJsfiA] =L Utk = AEIE 1o s
A& 7l RNA39| 5 gt e] A7IM<Ee] 54& vk
O 7 A AEIE 1A 2 IBE A|lE3813L 9 th(Roossinck
=, 1999).
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Fig. 1. Mosaic symptoms in naturally infected Lagenaria
leucantha var. gourda.

3t Be FaS A #AAFL o= AuiE I AT
AG7HA] FFElA B Blojd e glov, tE
FAEZHEE Cucumber mosaic virus(CMV) (Choi 5,
1999), Cucumber green mottle mosaic virus(CGMMV)
(Lee 5, 1990; Kim¥} Lee, 2000; Antignus &, 2001),
Zucchini yellow mosaic virus(ZYMV) (Lisa &, 1981),
Zucchini green mottle mosaic virus(ZGMMV) (Ryu &,
2000; Lee &, 2003) 52| 7ol A=A o] A7l
A 19999 8Y, A% FHA AUt w4l 4
A A AP AR BAfol A Tt E—Zr‘i‘ A
(Fig. D= Axsted &
CMVe] & AlsS Eelst
Q1 CMVAEE3 vl
Hiolg|=e] #2. 4 1dxd EJ}Olﬂ R
FE S 0.01 M QIAFEEH(pH 7.0)0.2 mRj g &, 5-
6%3719] Nicotiana benthamiana®| FE3FAth HE 10¢
T AL ZAE N benthamiana®] ©1HE 2 54 AX
sto] BEFAE A 7Ade] 13 A& Cucumovirus
Eo]z Zglo]w(CPT-all primer) (Choi &, 1999)2 AF&-
3} RT-PCR(reverse transcription-polymerase  chain
reaction))S A A3}, 7 o]y EFoA o dE of
950bp =71°] ¢DNAZ} AZE =AUt wpebr] FFape
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3L Chenopodium amaranticolorg ©]-83F Ttdyul E
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A EAE A, Lag-CMVe| 7|5 919t B 548
ZAFst7] flsted CMVe| 574 ol dWtzow o]
3 YE N tabacum cv. Xanthi nc, N, glutinosa,
Cucubita pepo cv. Black beauty, Cucumis sativus cv.
Suyo, Vigna unguiculata cv. Kurotanesanzaku % Capsicum
annuum cv. CheongyangS FA13 k. HE5S 7lEHY
001 M QIS o83 FAHTH R A
AHom, HE3 AFXAEL 25°C-30°Ce] &4 25 o)
T AT Al veEdE A S Fny-CMV 3 As-
CMVE {3 AFAEZ 37 vl A2

Lag-CMV$&} Fny-CMV 2 As-CMVe] 7|59 9 H
A el vebd WA 549 A4S Table 19 7

Table 1. Reaction of indicator plants by mechanical inoculation
of Lag-CMV, Fny-CMV and As-CMV

Symptoms*
Host plant Lag- Fny- As
CMV CMV -CMV
Nicotiana benthamiana -M -M -M
N. glutinosa -M -M -M
N. tabacum cv. Xanthi nc CS'M -M CS/M
Chenopodium amaranticolor L/- L/- L/-
Capsicum annuum cv. Cheongyang -/- -M -/mM
Cucubita pepo cv. Black beauty -M CSM -M
Cucumis sativus cv. Suyo -M -M -M
Vigna unguiculata L/- L/- L/-

"Inoculated leaves/upper leaves, M: mosaic, mM: mild mosaic, CS:
chlorotic spot, L: necrotic local lesion, -: symptom less or not
infected.

Lag

As

C. sativus C. annuum

N. tabacum

C. pepo

Fig. 2. Symptoms on indicator plants by mechanical inoculation
of Lag-CMV isolated from Lagenaria leucantha var. gourda.
Fny-CMV and As-CMV were inoculated as a control CMVs.
Photographs are presented on inoculated leaves of Nicotiana
tabacum cv. Xanthi nc, and on upper leaves of Cucumis sativus
cv. Suyo, Cucurbita pepo cv. Black beauty and Capsicum
annuum cv. Cheongyang, respectively.
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23Tk A B8 Lag-CMV+= N. benthamiana
oA HAAF AFH BAfelA F/4FES YER o
Z2 FAS CMVEF FAIA T 28y N tabacum.
cv. Xanthi neoll A HEHo EHEwHo] 4= = ol
As-CMV} AR o™, HEdol 84S YeRd Fny-
CMVe} FE 5 thFig. 2). 3FH Fny-CMVell 79 2
ol¢} 7| Sk w9 Algh BExpola S-S vER
W, Lag-CMVe} As-CMVell ZHE 252 HlwE] ¢
2 BAjolA WA o] AU AF A= Fny-CMVE}
As-CMV7F HE 7~10¢ 5 ol BAjola o] &
AE] o, Lag-CMVE WAo] SRI=A] gt 28t
Lag-CMVE HE3 3ol talr Cucumovirus 17
Zglolw 5 o] &3t RT-PCRS AA|g Az}, nfo]e] 9]
cDNA7} HEH o 2A Lag-CMVE JL3°] FHACR
AdEE AEE Zde AR AZHJAG dH C
amaranticolor®} V. unguiculata| X+ 8% 2-34 Fol| =
- AR Rke] W Eo] txe] CMVEH 2ol & Kol
A eFSkTh.

DsRNA #4. Lag-CMV Al&RNAL] ¥4} =7] 9 &
FE ol ] §3t Lag-CMV, Fny-CMV % As-CMV
o A ¥ N. benthamiana 222 5] Morris®} Dodds
(1979)e] WHo =2 H7lY RNA(double stranded RNA;
dsRNAYE FZ33th 5538 dsRNAE 6% polyacrylamide
geloll Al 1xTAEHZ (40 mM Tris, 40 mM acetic acid,
2mM EDTA, pH 7.8)2% 714953 &, ethidium
bromideZ HA st A=E #HAsAT 2 A3 Lag-
CMVel Z9¥ N. benthamianaZ5-8 %3+ dsRNA2
A719% Hele thx9] Fny-CMVLY As-CMVE] dsRNA
oF T/ 2 A A7]eA AelE YERA] E3tTh(Fig.
3). Y¥HA o2 dsRNA #4199 A F shie CMVSH
o] BAAES 7KL A= A9, AlFRNA E= satellite
RNAE #Ask=d] vl -85t Z1e® deA] Jrh(Dodds,
1993). T3 Wang 5(1988) oJe] 7|59 CMVZEE
F%3 dsRNA®| 7195 A3, dsRNAY olF=+ 7}
A&l d3 ¥ (serotype)t LAttt B stk o]y
st YR HE FY5I9S v, Lag-CMVe| dsRNAE=
Fny-CMV4 As-CMV®} 22 o] 5%9] Alx #4445 2=
Aoz nFo] o3} A2 dHYPo 2 AT

RT-PCR 2 AFELAE ¥4, Lag-CMVel 794
N. benthamiana®] A& N3] total RNAS FE311,
o] & o] &3}l RT-PCRS AA|3F T Total RNAS] %
< Choi 5(1998)%] WHS ©]83t oM, RT-PCR ¢
g §2eF R 2 3 v P dRE E3ske
Cucumovirus 5-°1% Z2}o]H(Choi 5, 1999)E ©]-&3}%
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Fig. 3. Polyacrylamide gel electrophoresis of dsRNA isolated
from Nicotiana benthamiana infected with Lag-CMV, As-CMV
and Fny-CMV, respectively. Aliquot of dsRNA purified by CF-
11 cellulose was electrophoresed in 6% polyacrylamide gel.

o} o 7)ol A HojF PCRAHELS 1.2% agarose geloll A
IxTAE ¢5Ho2 H7|9F 3 A3, 359 CMVEHR
B 2% 9F 950 bpe] cDNA7} 7 & 5 A tHFig. 4A). ©]
cDNAE A|3ta 4 EcoRl, Hindlll, Mspl, Sall & Xhol2.
2 s &, Algtaie] A E(RFLP)S #4351
Lag-CMV®| MEIFS ARt 2 A3 Lag-CMV
o] RFLPHEL FAgH 5529 BE Agtator] As-CMV
o} dxgo7A Lag-CMV7} ME2F IBY 2oz F
A = ATh(Fig. 4B). Singh 5(1995) CMVe] 7Als +&
< flste] Suduld f7ke] cDNAE ©]-8-3t% EcoRI
I Msple 2 3RS o, B aF I3 [IE T+E3=
o] f-&stthal sttt 22y o] F &49] Aol 9
st B IF 1A% IBO] 2 & 4 fISlTh wEpA] o]
A% Aol AdolR Hindlle] 2 glo] wE A9} IBY)
T CMVE] A EIFS el 918 Algtaaz o]
|2 7 Us Ae=E AzEITH

g el EA Lag-CMVE &3jchul g o3t
A7) & opu|iit HES A s8] f18ke], CMV RNA3
o] ST AGG S T F 950 bpe] cDNAE ©]
ottt & Lag-CMVe tix CMVel ZHE N
benthamiana=5-€] %3 total RNAS F8 OS2 RT-PCR
< F5tL, 1.2% agarose gelollA A7]|95S AAIE o
o, ZF CMV®] ¢cDNAE Ad@siitt. st ZF cDNA=
pGEM-T easy vector (Promega)ll ligationA]Z] ¥ E. coli
IM1099] F 238921, GFX Micro Plasmid Prep kit
(Amersham Parmacia)S ©|-&3] AMxF ZE2v|=E F
ARt A" AZ ZPv=E AFAE A EcoRl
o7 Hoksto] grlatglon, eRlE STAn=EE o] &
ste] A7IMES A 24 E e {2zt
o] 471 L9Le MacAlign(DNAstar 3.30C)S AF&3te] o}
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Fig. 4. Reverse transcription-polymerase chain reaction (RT-PCR) assay (A), and restriction enzyme analysis of the products (B) for the
half region of RNA3 covering full-length coat protein gene from Lag-CMV, As-CMV and Fny-CMYV, respectively. Digested restriction
fragments were separated on a 1.2% agrose gel and stained with ethidium bromide. Lane M; 100kb DNA ladder, lane 1; EcoRl, lane 2;

Hindlll, lane 3; Mspl, lane 4; Sall and lane 5; Xhol, respectively.
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Fig. 5. Comparison of amino acid sequence of coat protein between Lag-CMV, As-CMV and Fny-CMV. Identical residues are indicated

by hyphen.

A E R W g § 7t vpelg & 7F 2ol & H|W &
A5k th(Fig. 5). 2 A3 @714 L] frAHE= Lag-CMV
9} As-CMV7} 99.1%, Lag-CMV$} Fny-CMVE 94.5%%)
o, A7IMEE opv|iAto 2 HASA ¥ S wje
FALEE Lag-CMVe As-CMVE 100%, Lag-CMV$}
Fny-CMVE 97.3%2] fAI=S BTl Lag-CMVS} As-
CMVE F 2187119 ofu|izito] B% A X]319 1, Fny-
CMVe] oFehil A= 570 olu]=2K25, 65, 71, 99, 205
HA)e] X3S YeRLh 0|9 72 Aabe EFEbolA
23 Lag-CMVe] LjFehi o] As-CMVe} 2h3] o
Aete Ao uFo] AEIE IBY 3= CMV 2

F2 RIS
o ok
AL =

APl Bxpola F249] k59N (Lagenaria leucantha
var. gourda)2.ZH5E CMVE #2833l Lag-CMVE ™
sttt A B3t Lag-CMVE= N. benthamiana
oA HAZFAE o] AEPAQ BApola F/4-E e o
Z2 FAIE CMVES FAIE Y. Z23Y N tabacum.
cv. Xanthi ncoll X FE <ol EEREdo] A== ol
As-CMVeL AL o0, HEHol 787 Uekd Fny-

CMVe} FEE AT} 3 Fny-CMVYl] Z9% Qo0]9} F
74 &8k w9 Ag BAjola F44S vrERd vk
Lag-CMV¢} As-CMVell 9 E 2=-& HaLs] ¢l =at
o]= WAo] wHEQt}. I = Fny-CMVe} As-CMV
7 HEG A BApola Fdo] W E O, Lag-CMVE
o g 7HAEAT} Lag-CMVell 49 N. benthamiana
ZHE FE9 dsRNAS] 7|9%F S =9 Fny-
CMVY As-CMVE] dsRNAS} 57 2 #2} Z7]oA] 2}
o5 YERNA] 24Tt Lag-CMVel| ZF3€ N. benthamiana
ZRE FZ3 total RNAS 2Jujvhid f7xte} R 2
3 HMAES dRE el oF 950 bpe] cDNARA S
913k Zejo|HZE o] 83l] RT-PCRS AAEF A} <F 950 bp
o] ¢cDNA7} AZ= At ©] cDNAE A8 4 EcoRl,
Hindlll, Mspl, Sall ¥ Xhol2 2 #2]3F & RFLP¥4]
< AAIgE A3}, Lag-CMVe] RFLPIEH S As-CMV 2}
A=ttt A o] cDNAZS o]&3le] H7|HEgS &
A8 A3, 471449 FAEE As-CMVE} 99.1%, Fny-
CMVEh= 94.5%%1 0™, ojojeti & o] ofn| =ik d
AlEE As-CMVE 100%, Fny-CMV$}F 97.3%2 e
o} ole} e AREZHE HFuAA 23 Lag-
CMVE As-CMVe} 2+2 M EOF 1B &3t o=
gel= AT,
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