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Characteristics of Cucumber mosaic virus-GTN and Resistance
Evaluation of Chilli Pepper Cultivars to Two Cucumber mosaic virus
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Cucumber mosaic virus (CMV) is one of the most destructive viruses in chilli pepper. An isolate of CMV was obtained
from the chilli pepper cv. Chungyang showing top necrosis symptom in 2013 and designated as CMV-GTN.
CMV-GTN was compared with the well-characterized isolate, CMV-Ca-P1, by investigating their amino acid
sequences of the coat protein (CP) and biological reactions in several host plants. The CP of CMV-Ca-P1 com-
posed of 217 amino acids but that of CMV-GTN composed of 218 amino acids by including additional valine in
the 57" amino acid position. Amino acid sequence similarity of the CP gene among CMV-GTN and other CMV
isolates recorded in the GeneBank database ranged from 96% to 99%. CMV-GTN was selected as a represen-
tative isolate to screen the resistance pepper cultivars to CMV because it was highly pathogenic to tomatoes
and peppers upon biological assays. The virulence of CMV-GTN was tested on 135 pepper cultivars which has
been bred in Korea and compared with that of CMV-Ca-P1. Only the cv. Premium was resistant and three cvs.
Hot star, Kaiser, and Good choice were moderately resistant to CMV-GTN, whereas two cvs. Baerotta and
Kaiser were resistant to CMV-Ca-P1.
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nal, 2003), 37§ 2] B4 Als o2 LA o] Q1= positive-sense
single stranded RNA H}o]2} A o]t} (Pedeni} Symons, 1973).
RNA1L2 E4] 7 4, RNA2+= RNA-dependent RNA polymerase,
RNA3:= 3a2} oo ehil 2 5122 oh23tstal glrk(Canto -5,
1997; Ding 5, 1994; Hayes®} Buck, 1990; Palukaitis2} Garcia-
Arenal, 2003). CMVo]| th3t 115 A3 &5 54 25t
CMV-PO A& o83t L, Z|2of o] Hiol2| 2 Al Fof o)
sho] AL 2 5 A EFONA AT P waAsE
A2 A&l CMV-Ca-P12] &d o] Hi1E]¢ltHLee &, 2006).
Lo|rapo] ZHfol B AW o5} 7| 9fsto] A HE f-4
A% o] 43t §AHE AR 0] 44 5 Thoret vt )
L %L o L(Morroni 5, 2008), 5 A& Aol 4] 2] A-§-2 o}A] u]
=3

MV 22|Fo 8. 2013 F5 ikt aF=Au] 57t
oA ekl s A5 wF A ARl A4
o] Webto.n, o] 23E o] mxjo] Auto] & A (Cucumber
mosaic virus, CMV)E &5 £-8]351%t}. o] E2]|F5 CMV-GTN
olek31 shgich. CMV-POo] thal 43 4-E EdsH: 1
F% ‘Manitta’of| T A}o] 3 FARS- Wl 51= CMV-Ca-P1(Lee 5,
2006)2 A-&rofAtdietal AFHtol 2 g A Ab2 o A £
HroLA] Nicotiana glutinosa®ll 5-4)3to] =~ AF8-3F3I Tt
CMV 2] b 2. 217} o o} & Fadsto] 259 MV el
o] opm]ie At vl A& EAIRE Ay}, CMV-Ca-P12] @ u Tkl of
U ieAbe 217702 0] F0] A 91910, -GTNS ofu]ieit vl
5717 0]l valineo] X7} 21870 = /4 =] o] 212t (Fig. 1). ©]
5 22130 o uehs A A SAS 93%, ol eAbe]
AL 98%41th 2013 W &= 113 A o] A E 2] g CMV-GTN

£ EFE 679 CMV 113 Bl 5o 4 ofwjchul o] o)
AR 21872 A Elo] QGTHARR: Y2, NCBIo] 554
CMVE] 1007} Hel5-5o0] 2Rz julchul g ofn|ie ke BAJS:
Ay}t 97 Be]FE5L 2187, 2 E2]FE(Accession ABG89138
9} AAW71967)-2- 2177}, 1 E-2] 0] A1 =(AAW71967) 2207 2]
ofliAko = A Elo] glgo] Sl gich WA 1 A4
+FE SE7HE0] wol o83kl ¢li= CMV-Ca-P1(Lee 5, 2006;
ABG89138)2 & | thl 2 A X7} oF 2 8}6}= ofm|=Ake] 7]
Fol| Al CMV-GTNE 2kt -2 2] CMV 2] =9} 2o | &
EFATH CMV-GTNZ} NCBIof] 525 CMVE] 1007l E2]39]
olajehul ) AR} QFEBls1s oful At A% o] SAAL
96-99% i T}.

CMV-GTNI} ~Ca-P1 5 Fe) 58 thabat 71541 2o F9) 4
Z5lof(Table 1) S/ &FR1%F A} CMV-Ca-P1of| oJ3ff 2.0]
& ‘Bakbong dadagi’o| 4= oFgt mAo] A FAfo] W H

Table 1. Symptoms developed on the upper leaves of indicator plants
inoculated mechanically with CMV isolates, Ca-P1 and -GTN isolates

Symptoms of CMV isolates®

Indicator plant

Ca-P1 GTN
Nicotiana tabaccum NC M M
N. glutinosa M M,N
Cucurbita pepo cv. Choigobong SM mM
Cucumis sativus cv. Bakbong dadagi mM -
Lycopersicum esculentum cv. SM SM
Superdotaerang
L. esculentum cv. Minichal - M
L. esculentum cv. Pinktop SM SM
Capsicum annuum cv. Manitta M M
C. annuum L. cv. Cheonyang M M
C.annuum L. cv. PR smart M M
C.annuum L. cv.99.9 M M

*M; mosiac, SM; severe mosaic, N; necrosis, mM; mild mosaic, —; no
symptom.
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Fig. 1. Comparison of coat protein amino acid sequences between CMV-Ca-P1 and -GTN isolates.
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Table 2. Classification of pepper cultivars based on resistance to
CMV-GTN and -Ca-P1

Degree of resistance” on pepper cultivars

CMVisolate Resistance querate Susceptability
resistance
CMV-GTN Premium Hotstar, Kaiser, Manitta, PR smart
Good choice  Baerotta, Pride etc.
128 cultivars
CMV-Ca-P1  Baerotta, Premium Hotstar, Good choice,
Kaiser Manitta etc.
129 cultivars

°Resistance (R < 10% infectivity), Moderate resistance (10 < MR < 30%),
Susceptability (30% < S).

o, 742 ‘Manitta’ 5 128 #3522 YERT CMV-Ca-
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AL ‘Premium’, ZH4=4J-S ‘Hotstar’ 5 129 &%0| gl th CMV-
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