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First Report of Cucumber mosaic virus Isolated from Sambungai

(Gynura procumbens)

Xl

[

i
M
Ofl

*
4

0N
e

2

cH

0n

fil SEY=otaf
*Corresponding author
Tel: +82-33-250-6437
Fax: +82-33-259-5558

E-mail: jinsunghong@kangwon.ackr

June Kwon and Jin-Sung Hong*

Department of Applied Biology, Kangwon National University, Chuncheon 24341, Korea

In March 2016, an isolate of Cucumber mosaic virus (named Gyp-CMV) was isolated from the Sambungai
(Gynura procumbens) showing the symptoms of mosaic and chlorosis. The isolate Gyp-CMV was character-
ized by disease reactions in several indicator plants, reverse transcription-polymerase chain reaction (RT-PCR),
PCR-restriction fragment length polymorphism, and sequence analysis of movement protein (3a) and coat
protein (CP) genes. Tobacco, tomato, pepper, ground cherry, and lambsquarters (Chenopodium quinoa and C.
amaranticolor) appeared typical CMV symptoms, but zucchini and cucumber were not infected. Phylogenetic
analysis of the 3a and CP gene indicated that Gyp-CMV belongs to the CMV subgroup Il. Sequence identities
of the Gyp-CMV 3a and CP genes showed 99.3% and 100% to that of Hnt-CMV at amino acid level. To our
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knowledge, this is the first report of CMV infection in Gynura procumbents.
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Fig. 1. Symptoms caused by Cucumber mosaic virus isolate Gyp (Gyp-CMV) in the greenhouse. (A) Gynura procumbens, (B) Enlarge of A. plant

showed mosaic and chlorotic spot.
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Table 1. Host range and symptoms of Cucumber mosaic virus isolate
Gyp

Symptoms*
Indicator plants Gyp- Fny- Ls-
CMV CcMV («\Y
Chenopodium quinoa NS/~ NS/— NS/—
C. amaranticolor NS/— NS/— NS/-
Cucurbita pepo cv. Black beauty —/— CS/M - CS/CS
Cucumis sativus cv. Baek dadagi —/- CS/M CS/CS
Nicotiana tabacum cv. Samsun nn Chi/M —/M —/M
N. tabacum cv. Xanthi nc -/M —/M —/M
N. rustica -/M —/M —/M
N. glutinosa Chi/M /M —/M
N. benthamiana Chi/M /M —/M
Physalis floridana Chi/M —/M —/M
Capsicum annuum cv.Cheongyang  —/M —/M -/M
Vigna unguiculata NS/~ NS/— NS/—

*Inoculated leaves/upper leaves; M, Mosaic; NS, Necrotic spot; NRS,
Necrotic ring spot; CS, Chlorotic spot; Chl, Chlorosis; —, Symptom-
less or not infected. Fny- and Ls-CMV used as control.
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Fig. 2. Cucumber mosaic virus detection (A) and PCR-RFLP analysis (B) of Cucumber mosaic virus isolate Gyp using the Cucumovirus genus
specific primer sets. Lane 1, Gyp-CMV; Lane 2, Fny-CMV; Lane 3, As-CMV; Lane 4, Ls-CMV; H, healthy plant as a control; M, size marker(100bp
DNA ladder). Restriction pattern of three CMVs on 1.2% agarose gel. M, size marker(100bp DNA ladder); lane 1, uncut; lanes 2, 5,and 8, Gyp-
CMV; lanes 3, 6, and 9, Fny-CMV; lanes 4, 7, and 10, Ls-CMV; lanes 2-4, EcoRI; lanes 5-7, Hindlll; lanes 8-10, Sall; CMV, Cucumber mosaic virus.
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Table 2. Primer names, oligonucleotide sequences and expected
sizes of primer sets used in this study

Name Primer sequence (5’ — 3’) E)'(pected
size (bp)

*CPT-all-F YASYTTTDRGGTTCAATTCC
CPT-all-R GACTGACCATTTAAGCCG 930
CMV-5-F GTTTTATTTACAAGAGCGTACG
CMV-RNA3-1-R  GCGACTTCAACAGGCRAG 889
CMV-RNA3-2-F  CAACAGATTAGCYGAGCA 1433
CMV-3-R TGGTCTCCTTTGGAAGCCC

*Choi etal., 1999.
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Fig. 3. Phylogenetic analysis of 3a protein (A) and coat protein (B) of Cucumber mosaic virus isolate Gyp and used species of 12 Cucumovi-
rus. The abbreviations of virus names and GenBank accession number used in the phylogenetic tree analysis: Fny-CMV (D10538.1), Sny-CMV
(U66094.1), Mf-CMV (AJ276481.1), Rs-CMV (AJ517802.1), As-CMV (AF013291.1), M48-CMV (D49496.1), K-CMV (AF127977.1), SD-CMV
(AB008777.1), Hnt-CMV (KC407999.1), Ly-CMV (AF198130.1), Ls-CMV (AF127976.1), ER-PSV (NC002040.1). Phylogenetic trees were boot-
strapped using 1,000 replications. Also, they were performed employing the maximum likehood method packaged in the MEGAG6 software.
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