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Abstract

Cucumber green mottle mosaic virus (CGMMV) is the causal agent of cucumber green mottle mosaic disease of
Cucurbitaceae. The objective of this study was to compare host plants, particle morphology and coat protein nucleotide
sequences of three isolates of CGMMV including CGMMV ME-9 isolated from melon, CGMMV BG-15 and CGMMV
BG-17 isolated from bottle gourd. These CGMMYV isolates showed various disease symptoms in cucurbit plants.
However, they shared other biological properties including rigid rod particle. approximately 15 x 300 nm and coat protein
size approximately 17-18 kDa. The coat protein gene (CP gene) of CGMMYV isolates were amplified using Reverse
Transcription-Polymerase Chain Reaction (RT-PCR). The 486 nucleotides of CP gene of CGMMV isolates were determined
and showed 98.4-99.8% homology. The CP gene of CGMMV ME-9 and CGMMV BG-15 showed 99% and 100% homology
with CP gene of CGMMV-LN and CGMMVBG-17 showed 98% homology with CP gene of CGMMV watermelon strain.
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Figure 1 Symptoms on tested plants at 9 to 30 days after inoculation with CGMMV ME-9, CGMMV BG-15 and
CGMMV BG-17; green mosaic symptom by ME-9(a), BG-15(b), BG-17(c), green mottle symptom by
ME-9(d), BG-15(e), BG-17(f), green mottle and Vein banding symptom by ME-9(g), green mottle and thick
leaves symptoms by BG-15(h), green mottle and lugose by BG-17(i) on Cucumis sativus L., green mosaic
symptoms on Citrullus lanatus L. by ME-9 (j), green mottle and Vein banding symptomon Cucumis melo L.
by ME-9 (k), green mosaic symptoms on Benincasahispida by BG-17(l), green mosaic symptoms on Luffa
acutangula L. by BG-17 (m), green mosaic symptoms and distortion on leaves (n) and upper leaves(o) of

Nicotiana benthamiana by ME-9
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Figure 2 Inclusion bodies on cucurbit plant after 14 days inoculation with CGMMV BG-17; crystal clear hexagon
diamonds inclusions body on hair cell (a), needle crystalline inclusions body on vascular cells and epidermal

cells (b and c)

Figure 3 Rigid rod-shaped particles of CGMMV ME-9(a), CGMMV BG-15(b) and CGMMV BG-17(c) approximately

sized at 15x 300 nm were examined under TEM

17-18 kDa 17-18

1q c S

Figure 4 Coat protein of CGMMV ME-9 (a), CGMMV BG-15 (b), CGMMV BG-17(c) approximately sized at 17-18
kDa were determined using 12% SDS-PAGE
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Table 2 Accession number and referenced CGMMV strain were used to compare with CGMMV ME-9, BG-15 and
BG-17 in this study

Virus Name Accession number Isolate/Strain
Cucumber Green Mottle Mosaic Virus AB369274 Watermelon
Cucumber Green Mottle Mosaic Virus EF611826 Liaoning
Cucumber Green Mottle Mosaic Virus FJ654657 BG-SB
Cucumber Green Mottle Mosaic Virus GQ277655 GX
Cucumber Green Mottle Mosaic Virus FJ654659 BG
Cucumber Green Mottle Mosaic Virus HQ692886 CGMMV11
Cucumber Green Mottle Mosaic Virus HMO008919 CCMV_TANG
Cucumber Green Mottle Mosaic Virus AF417243 KOM
Cucumber Green Mottle Mosaic Virus FJ654658 C
Cucumber Green Mottle Mosaic Virus AF417242 KW
Tobacco Mosaic Virus HE818437 Mangshi-2
Wasabi Mottle Virus AB017504 Tochigi
Yocai Mosaic Virus DQ223770 Impatien
Kyuri Green Mottle Mosaic Virus AJ295948 -
Zucchini Green Mottle Mosaic Virus AJ295949 -

CGMMV KOM

- CGMMV BG

43 CGMMVLiaoning
CGMMV-BG-15 CP gene
54F CGMMV CCMV TANG
CGMMV-MES CP gene
2| CGMMV C
7 {CGMMV CGMMV11
CGMMV KW

‘ CGMMV-BG-17 CP gene
* CGMMV Watermelon
Ll | CGMMV GX
{ CGMMVBG-SB
— Kyuri green mottle mosaic virus
mol—— Zucchini green mottle mosaic virus

Tobacco mosaic virus

100

— Wasabi mottle virus
100 L Youcai mosaic virus

0.1

Figure 5 Phylogenic analyses of CGMMV ME-9, BG-15 and BG-17 compared with reference CGMMV strains and

other Tobamoviruses based on complete coat protein nucleotides sequences
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