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An isolate of Cucumber mosaic virus (CMV), called as Can-CMYV, was originally isolated from Canna generalis
showing typical streak mosaic foliar symptoms, and its properties were investigated in this study. Whereas all
known isolates of CMV could induce symptoms on their systemic hosts (four kinds of Nicotiana spp and a
zucchini squash), Can-CMYV induced no symptoms on its systemic hosts tested. Replication and movement of
the virus on upper leaves as well as inoculated leaves-were confirmed by RT-PCR suggesting that Can-CMV
could only infect systemically on V. benthamiana and N. glutinosa. Size of local lesions on the Can-CM V- inoc-
ulated leaves of Chenopodium amaranticolor was much smaller than that of Fny-CMV. Whereas Fny-CMV
and LS-CMYV could induce distinct necrotic local lesions on Vigna unguiculata 2 to 3 days postinoculation
(dpi), chloroetic spots symptom was expressed by Can-CMYV 4 to 5 dpi. Virus-specific 4 kinds of dsSRNAs were
isolated from leaves of N. benthamiana infected with Can-CMY, and these dsRNAs corresponded to the viral
genomic RNAs and subgenomic RNAs and their patterns were indistinguishable to those of Fny-CMV and
LS-CMY. By restriction mapping analysis of 950 bp of RT-PCR amplified products of coat protein gene of the
virus as well as by serological analysis of gel diffusion test, Can-CMYV belongs to a typical member of CMV
subgroup IA. These results suggest that the Can-CMYV isolated from C. generalis possesses unique pathologi-
cal properties to understand further insight into the various interactions between virus and host.
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Cucumber mosaic virus(CMV Y= Bromoviridae-Cucumovirus
o &3t CMVE £419] Z7]o] o2} RNA1L, RNA2 ¥
RNA3S R B2 359 (H)7IE RNA(ssRNAYE AlE
o= EZ RNA3Y 3 F9d¢ dst= AEAF RNA
(RNAHE 2338l I rh(Palukaitis 5, 1992). ©] ule]|#
28 A AAReR de] B¥da, B2 F79 2EJ
g F2 den, 53] Aay s Ee M T
3k ulo) 2] =1 o] W do]th(Tomlinson, 1987). A7k &
2 CMVE| AFE°] B3 HIEd, ol& CMVE A%
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A
Al (Kapere} Waterworth, 1981), <] ehi Ao gt = €]
EX % 24d 3} ELISA £ (enzyme-linked immunosorbent
assay {(Edwards®} Gonsalves, 1983), RNase protection-
©] -3 heterogeneity 2 (Owen3} Palukaitis, 1988)
RT-PCR(reverse transcription-polymerase chain reaction)S
o] &3t oA {FHAe] AHFEAXE EA(Rizos
T, 1992) To] & Z&HAT. o9 Z AAES 7]
22 CMVY AlE2 A MEIE I3 12 FEHL 9
S (Owen3} Palukaitis, 1988), =]+ 735 RNA3Y
S e gk GVIME B4 Tk, EOF 1
S OAl MBF 1A ¥ IBE #8312 At} (Roossinck
=, 1999).
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Fig. 1. Streak mosaic symptom in naturally infected canna plant
(Canna generalis Bailey).

I (Canna generalis Bailey)2] ZA}o]a® o T3t 7]
E2 19208t E o9 22 HYou, CMV7E 2EE A
2 19559 /hEeF BEH Lol o)k Byt AZolrh £
vl M= 1976 d0) ThtellA cMV7E 228 AL Z 7]
A=} dov(E=AEHE5s], 2004), AARE o] =
rE Fht BatolA el XA|d B3k 7=, o] XA/}t
CMVe] Zdel WE MAAel disire A3 AFSA
oUThel, 1976). 2006 &, Y= FHA &) 7
st Y 20] slete]] 2R Ee] = 3t
Ty ®ajola FA4do] vEhd oS Wstal vloly
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UeERd 7he] ol¥F(Fig. NE AR 3t} CMV-specific
Zgto]#(Choi 5, 1999)F ©|&3§ RT-PCRS AAE 2
3}, dAte B2=7]9] cDNAZE A2 Ak ek ghit
off BAtola WAL 4ozl HYe] cMve g AlEd 3
o2 dFsi CMVE EEAEE AAEkRT & AF
3 Fhte] olH P Al E 0.0IM ¢4 (pH 7.0)0.2
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Chenopodium amaranticolor®] NG HE3td FAH=
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B3t ol &H N benthamiana®l| S 21A1%] Fny-CMV
(subgroup I) ¥ LS-CMV(subgroup I)E ©] Ao dj=
"ol B AR o]&3k3] T}

Table 1. Comparison of reactions of Can-CMV on indicator
plants induced by Fny-CMV and LS-CMYV used as control CMV

Symptoms

Indicator plants Can
(RT-PCR)
—/mM?® (+/+)*  —/M -M

Fny LS

Nicotiana benthamiana

N. glutinosa —/— (+/+) -M -M
N. tabacum cv. Xanthi nc ——(—/-) -M  RSM
N. tabacum cv. Samsun =/~ (—-) -M -M
Cucubita pepo cv. Black beauty —/— (-/-) - CSM
Zea mays —/—(-F-) -™M —/-
Chenopodium amaranticolor sNS/- NS/~ NS/~
Vigna unguiculata CS/~ NS/~ NS/~

®Inoculated leaves/upper leaves, M: mosaic, mM: mild mosaic, RS:
ring spot, NS: necrotic spot, sSNS: small necrotic spot, CS: chlorotic
spot. —; symptomless or not infected.

PRT-PCR was performed from total RNAs extracted from the indica-
tor plants 10 days after inoculation using a method previously
described by Choi et al.(1998). +: positive assay, —: negative assay.
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Fig. 2. Symptoms on indicator plants by mechanical inoculation
of Can-CMYV isolated from canna plant. Fny-CMV was inocu-
lated as a control CMYV. Photographs are presented symptoms on
leaves of Nicotiana benthamiana (A), N. glutinosa (B), Chenopo-
dium amaranticolor (C), and Vigna unguiculata (D), respectively.

71 4 WA, dukdoz CMVY AFEF
o A ARREHA Y= F8 XNFAE =, N benthamiana,
N. glutinosa, N. tabacum cv. Xanthi nc, N. tabacum cv.
Samsun, Cucubita pepo cv. Black beauty, Zea mays, C.

amaranticolor 2 Vigna unguiculata cv. Kurotanesanzaku

E FAIEH Can-CMVE] 7|38 9t WA 548 A
SIS HEE 0.0IM Q1FekZ s 7IHAY S o] &3
ZAHgz=mor AAEYTE Can-CMV % thZ CMVE
HEE o8 AXHEL 25:30°CY] 24 357 o4 F
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Can-CMV9] 71599 2 WAy 544 B3t N4
= Table 19 H23l90t}. o] A2 v ghjor i

AE HY W IE AP 7FaME
A 9SkThFig. 2). E3F ©]E 71504 RT-PCRE HpoldH
25 AE% A3, N benthamiana®: N. glutinosa®l A
T HER ® AP wholg 29 Fdel FanYT,
OE 7IFelME Holg st HEER @) @9 ¢
amaranticolor®l BE R BIE F2 A o
B HLE Fny-CMVS LS-CMVY] 9sia B9 3
Bop o) 2R2 A719) vl FAElgen, i unguiculata
o] HFHA= Fny-CMVLF LS-CMV7} HE 239 3o
g AAE gAstee WM, Can-CMVE 2
4-59 Fof o] B e HEWHS YAsls E
g BAG o9t & Can-CMVY) 7)Fuhg EX L
Wt dFHAE Felod S5 Ago)y)
ol ZdE wlolgiaE Agx oz )
AL 2 gomwN 7

s 2EEE Zlog ALEAT. A2 §AE S|
AN AR AR F25E W Ly2-CMV, Li-CMV,
HL-CMV o] 7154y o

A= Aol ¥lZo] 2 wi(Jung E, 2000; Ryu X, 2002;
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Fig. 3. Polyacrylamide gel electrophoresis of dsRNA isolated
from N. benthamiana infected with Can-CMV (lane 1), Fny-
CMV (lane 2), LS-CMV (lane 3), and healthy plant (lane 4),
respectively. Aliquot of dsRNA purified by CF-11 cellulose was
electrophoresed in 6% polyacrylamide gel. Molecular size of the
dsRNA was estimated by dsDNA markers (M).
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Masuta &, 2002), ZhoA B2]3 CMVE 7]5:44&
ol mi- AFAQ EHoz MlEe A |
T Utk o]9F 22 Can-CMVY] 7)ZFuke £ °
vlo)g] 29k 713 9) Oget A3 AAE olssked 9
M Fad wash 4ae 7T gl Ao Azen)

DsRNA 4. Can-CMV9l| 29 N. benthamiana 4
O 2HE dsRNAE FE3l A7|9S oz vee vlm
A 3HA Tk DsRNA®] 22 Morris9 Dodds(1979)2]
TS o183 om, $58 dsRNAE 6% polyacrylamide
gelol X 1XTAE €540 mM Tris, 40 mM acetic acid,
2mM EDTA, pH 7.8)982 AH719%¥3 % cthidium
bromide® EA 5t UV illuminator® =S 22319
o 22 A3 Can-CMVel 2= N benthamiana 25-€
FET 4% dsRNA7E BQ1EQ o, o9 Ba} 37
= F 34,32, 22 ¥ 1.0kbp=E, 7] 2 F50] 9ol
2 ©}-83 Fny-CMVi} LS-CMVS} =Fo]E Lhehjix]
¥ THFig. 3). W02 dsRNA B4 cMVS) 7o)
TEAEE 72 Qe vlo]E 2] %o Ak RNA
T satellite RNAS 738 W02 wle g%
THDodds, 1993). &8 X g7k4] RuE CMVY AES
Zo)= satellite RNAS] £7)7} F=wA)o] W& n 2y
He 297 B0 itk a8 59 2309 k=] paf
CMV= o] npolg]2o] 235 o] Q& satellite RNAT} <k
S U JHAos JIFe 3= Ros HyHY
THA 5, 2004). e} o] Ao dsRNA E4]S 23]
of, Can-CMV®] 7 A EZXE satellite RNAZ} 715
A B AL AR Can-CMVE] SREHAL sarellite RNA
o] FAL Qe Aew BoEdY.
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Fig. 4. Ouchterlony double-diffusion test of crude sap of N.
benthamiana infected with Can-CMV, Fny-CMV and LS-CMV
against to antiserum of Fny-CMV. H: crude sap from healthy N,
benthamiana.
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Fig. 5. Reverse transcription-polymerase chain reaction (RT-
PCR) assay (A) and restriction analysis of the product (B) for the
half region of RNA3 covering full-length coat protein gene from
Can-CMV (lane 1), Fny-CMV (lane 2), and LS-CMV (lane 3),
respectively. Electrophoresis was carried out on 1.2% agarose gel

and the gel was stained with ethidium bromide. M: 100 bp DNA
ladder as a size marker.

o A AL 1%2] agaroseE 0.15M NaClg &8t
0.01M Q12HeHE-<H(PBS)oll o] A|23¢H o™, Can-CMV
D gz CMVel ZLE N benthamiana® 942 PBSolA]
ok 3k FAg wlo]ARFH W 12,000 ppmol A 5%
A 3 & Aol & g9l o @ ARSIt F
Jeol M 12417 AR T uehd 37
2 A3 Can-CMVY 32 Fny-CMV
FEA EHSIW g Fo] TR AANE JASA
= o183 Fny-CMVe] 4o olsix F49
43+ ‘:]'(Flg 4). TS AEE [ &3t
27 wh= B2 X (spur)yS BAISO 24, Can-
CMV7E @A oz MHIE [ £ CMVAE]
g A A
RT-PCR 2 AFELAE, Can-CMVel HAZHAHE N,
benthamiana2) 25 A FH 3l tota. RNAE FE36l, ©]
£ o]&3te] RT-PCRE A3t Total RNAS] T§°
Choi 5(1998)%] WS ©]83%2H, RT-PCRS CMV-
specific Zz}o|H & ©]83 CMV RNA39] &ujehiid f
AAE T3 3 F9, 945bpoll tisiA AASA T
(Choi &, 1999). PCR AH=-2 1.2% agarose gelollA] 1X
TAE &5do 2 H71g5ste] A&t &4 Can-
CMVE] subgroups A4 817] #18l, o]& PCRAMES A
Sta 4 Mspld} EcoRIC.Z 2|8t 3, agarose gelol|A &
71953t] Agasd A HEe F439K(Singh 5,
1995). 7L A% Can-CMVi= tiZ¢ Fny-CMVY LS-CMV
9} mRIIA 2 oﬂ*PH A 2F 950 bp Z71¢] cDNAVF &
Z 5 A thFig. 5A). E3 Fh}o x4 £ F Can-CMV Y
cDNAE EcoRISE 74?4 RS ol ATEA Fe
o, Msplel A& 595bp 2 350 bpe] dH oz AGEtH
(Fig. 5B). o]¢} 22 ZA3}= Fny-CMVe] €3} €743
gxetgon, zk Algtase osiA 270 ® 7] HH
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AFAHR] &7 EAo|a 4 YErd T2 HE
Cucumber mosaic virus(CMV)2] & AZ(Can-CMV)S &
g3ti, EA4E AR Y. Can-CMVE thF-29] A4l
2 715l BA o] A AU, olE 71FY A
Zoﬂ UT /\POﬂoﬂ/\J] RT-PCRE. u}_o]g-])\_,] 7]—0:104123E %=
AVek A3k N benthamiana$t N. glutinosa| 4 Tt vlo] &
27 AEHUeH, & JFEFEHE #$AHA 4
t}. &8 Chenopodium amaranticolor®] 4EF] LdE
=8 AP Q22 HE3$ Fny-CMVY LS-CMVel)
oaid FAE HEIRT wfg 22 =719 RS 94
st B4 BT B3 Vigna unguiculata®] 35 G0l
= Fny-CMVY LS-CMV7F HE 2-3Y $of] FEist 7
APEERS @A sk A, Can-CMVE HF 459 §
o &¥o] B2 B2 EHEHWE FA A Can-CMV
off ZHEE N. benthamianaZHE F23 dsRNAE 459
ez AEEAeH, olg B4 A7) ¥ F5< Fny-
CMVY LS-CMV$ zpolE YetliA] &%k, Can-CMV
9] 392 Fny-CMVe| Ao tisl|M g Fo FH
gt HA7AA-e B3, Fny-CMVE] 3o 284
74 g3, LS-CMVe] A7 3= &
FATto g gHHorm MEIE Td &3]
oz AFEATE £ Can-CMVe ZEE N
benthamzanai—rEi RNAE F&3} CMV-specific =
o|WE o]4g CMV-RNA3Y ejs|vhzd fxixs
gt 399l talA RT-PCRE AT Can-CMV
+ Fny-CMVu LS-CMV S} mEZH7EA 2 of = Qe of
950 bp 3712] ¢DNA7} TE591o8, o] cDNAE EcoRI
o8 AYstag dolle d9HA B, MsplolA =
595bp  350bpe) AHo T HAEULt 0|8} e A
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H Can-CMV7F A HEIE 1A &3l AToZ 3y
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ol#f 28} 7159 Thget AEAAE olsidt=dl UAA
Za3 WAty AAE 7RG Qe AR A4EHAN.
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