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Efficient Diagnosis of Cucumber Green Mottle Mosaic Virus in Watermelon Using
RT-PCR and Cloning of Coat Protein Gene
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Choong Ang Seed Co., LTD., Hwasung, 445-810, Korea: “Department of Horticulture, Chungnam Nation University,
Taejon, 36-764, Korea: and “Department of Horticulture, Paichai University, Taejon, 302-735, Korea: *Corresponding author

A simple and reliable method to diagnose cucumber green mottle mosaic virus of watermelon in Korea (CGMMV-WK)
was determined by RT-PCR, and coat protein gene for CGMMV-WK was cloned. Comparing to a method reported by Lee
et al. (1996), the method developed here showed a better RT-PCR reaction. RT-PCR was possible by one step in the PCR
reaction mixture that contains 20 pmol of primer, reverse transcriptase (30 unit), RNasin (5 unit) using the crude RNA
solution. RT-PCR condition for specifically diagnosing CGMMV-WK was that cDNA was synthesized at 42° C for 45 min

followed by pre-denaturation at 95° C for 2 min, and then PCR reaction was carried out with a programmed condition that
consisted of 36 sequential cycles at 96° C for 30 sec, 60° C for 30 sec, and 72° C for 1 min. A gene encoding the coat protein of

CGMMV-WK was cloned and characterized. Nucleotide sequence of coat protein gene of CGMMV-WK shared 98.77%
and 99.38% of sequence identity with those of CGMMV-W and CGMMV-SH, respecitvely, however, all of amino acid
sequences were same.

Key words: CGMMV-WK, RT-PCR condition, identity, sequencing
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4 9l= AzlEu)A A 73" w4 (Doane and Anderson, 1987),
ol A0 FME, AEI], o|F&E, A ET| 23t

Ak 55 o] 43 A EAE7 AW (Matthews, 191), 37}
w3, e g, BAA ol Z b, b,
B4, 99 -3 ) A, western blot, dot blots
2 8% gARA AAPYE] F2 AL4F o st
(Koenig et al., 1988 ; Sela et al, 1984: Yoon et al, 1991).
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Mg PCR WS g dZAA A W22 vl
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et al, 1993). X Z7}1%] o|u] W& ujo]zx] A7} RT-PCRe
o&)A AAE e 2m(Jeon et al, 1996 ; Ryu and Park), =
3 oo fxzvh 29 HdoHlee et al, 1993
Takamatsu et al, 1994). z2={v} o}#] 4ute] CGMMV d| &
RT-PCR Zghibf 2 Baxo] 9l gor, 954 vie}
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(Meshi et al, 1983 ; Ugaki et al, 1991), ZvlofAx 7%
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FAbof| 4] cucumber green mottle mosaic virus (CGMMYV)
2 Ee ok Aukg AN FeA BHE 2ae
7+l oL A2 3sled Ultraspec™ II RNA isolation
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RNAZ FZs3lolch. 323 RNAKE cDNAE 43

Y& A reverse-transcriptase (MMLV-RT), RT-buffer,
RNasin, DTT % random primer?} &-f-% ¥F-&-o-8- 42°Cojl
A HEY BEAFeH, 7] GHE DNALEYS
W7 3 AMsted 4 uLS PreMix (Bioneer, Korea)ol] &3}3)¢]
PCR (Perkin Elmer, DNA thermal cycler)E& 48 3}¢]th
PCR2 95°Col| A} 237} post-denaturation A|Z] ©}2, o]o]A]
%°Coll Al 30, 55°CellA] 30 72°Coll A 127+ 2 36 cycle
& Fagkden, 9] 72°Cel| M 1047 post-extensionF A
ok ol A48t primer: CGMMVE] 7]M 4 & 7|28
sense primer 5 -CAC-AAG-GTA-CCG-CTT-TCC-AGA-3
%} antisense primer 5 -CAC-CAC-CAT-CAG-AAG-ACC-
CTC-G3 & 43kl 022 A 22 100 pmolS A4}
25j9lch. PCR uh3o] BRF 10 4Lo) W3als 10%
agarose gelo| 4] BOVE 1A] 7+ A 7)ed 53 3 EtBr& o] &3}
o] At F UVslolA] PCR product(450bp) & &el}sict.
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colie] %94]3}ed kanamycino] ¥ HjA|ol| A overnight wj
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&3 4 9l vH(Figure 1B, arrow). o]3 #AFS
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2oJgt
golz} HARS #Zshed Ulraspec™ II RNA isolation
system2 o] &34 RNAZ F&3 % 1/10, 1/25, 1/50,
1/100 =¥ 2 3]A8}ed random primer® RT-PCRE 4:3)
&9l &l ul, Figure 109} 3Fe] 450 bp $]X]olA RNA9|

@ CGMMY

Figure 1. Phenotype of watermelon leaf(A) and fruit(B) infected by
CGMMV. RT-PCR products (C) of CGMMV coat protein gene
(450bp) isolated from normal (N, lanes 1-4) and infected (I,5-8)
leaves. cDNA was synthesized by random primer, and then PCR
was performed.
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0.5. T =g v o T oMMy

Fgue 2 Agarose gel electrophoresis of PCR products of coat protein
gene isolated from CGMMV-WK based on the following RT-PCR
condition: control{A-lanes 1, 2) ; primers for diagnosis(A-lanes 3, 4)
and cloning{ A-lanes 5, i), concentration of primer(B-lanes 2, 5, 8
with 20 pmol 5 3, 6, % with 30 pmol ; 4, 7, 10, with 50 pmol) and
nucleic acid concentration (B-lanes 2, 3, 4, with 150 ng; 5, 6, 7,
with 2000 ng 58, Y, 1(), with 250 ng), concentration of reverse
transeriptase(C-lanes 1, 2, 3, with 40 unit ; 4, 5, 6, with 30 umt, 7
8, 9 with 20 unit) and RNasin(C-lanes 1, 4, 7, with 2 unit 5 2, 5, 8,
“nh aounit 53, 6, 9 with 10 unit) and annealing temperature(D—
lanes 1, 2, at K0T 5 lanes 5, 6, 7, 8, at 5H ).
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7), 6 "(“oﬂH u}]—?— Hﬂiz‘s} LIRSS §Lo a} s 9o E]-(Figure
2D, lanes 1, 2). wta}r] RT-PCRZ71E 42°Col|A] 45 &7}
olo] 9 CellA] 2 27} pre-denaturation 3-of tha] %" Col A
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Figure 3. Cloning strategy of CGMMV-WK coat protein gene
amplified:by RT-PCR. A, RT-PCR products(517 bp) of
CGMMV-WK CP gene using a optimum condition(primer 20 pmol,
total nucleic acid 200 ng, reverse transcriptase 30 unit, RNasin 5
unit, and annealing temperature 60°C for 30 sec) for virus diagnosis.
B, maps of pCR script vector containing CGMMV-WK CP gene
with either directions. C, Identification of CGMMV-WK CP gene
inserted into pCR scrip vector by restriction digestions.
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Figure 4. Nucleotide sequence identity of coat protein genes among
CGMMV-WK Uisolated from watermelon in Korea, this study),
CGMMV-W (isolated from watermelon by Meshi, 1983) and
CGMMV-SH (isolated from CGMMV SH strain by Ugaki, 1991).
Identical nucleotides are indicated by bars, and different nucleotides
are marked in letters.
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