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_Table 1- The locations, sample plants and rate of infection of Cucumber mosaic
virus.
(13 14305 et e > 291 Sl
Region Host Infre;:tl;on
Kerman-gol s Cucurbita pepo- yu8” 0/11
Kerman-gol s Capsicum annum- |als 1/9
Kerman- ol s Cucumis melo.var.indorus-s ;; > 2/15
Baft- sl Cucurbita pepo- yu8” 0/19
Jiroft-cs o Citrullus vulgaris- «f s 0/4
Jiroft-cs Cucumis sativus- ,L> 7121
Jiroft-cs o Citrullus vulgaris- «f s 0/4
Jiroft- s Cucumis melo.var. - Jb 0/6
cantalupensis
Anbaraabad-sUT e Cucumis melo.var. - Jb 0/2
cantalupensis
Anbaraabad-sLT .z Cucurbita pepo- 5.8 0/12
Taft-Mohammad -sLT dswe -5 Cucurbita pepo- 5.8 8/30
aabad
Taftes Solanum - 5 e 5 1/12
lycopersicon
Taft-Mohammad - sLT teswe -5 Cucumis sativus- L 0/4
aabad
Yazd-Askaraabad-sLT See -5, Cucurbita pepo- 5.8 5/41
Yazd-Askaraabad- sLT See -5, Cucumis sativus- ,L= 1/4
Yazd-Askaraabad-sLT See -5, Citrullus vulgaris- <! s 0/35
Yazd-Mohsenaabad-sLT ‘pusws =5 3 Cucurbita pepo- 5.8 1/18
Yazd-Mohsenaabad-sLT ‘pusws =55 Citrullus vulgaris- « saa 0/22
Yazd-Khezraabad -sLT .25 -5, Cucurbita pepo- yus” 0/20
Yazd-Shamsiaabad - sLT e =55 Cucurbita pepo- 5.8 0/18
Yazd-Shamsiaabad - sLT ,..i-55  Cucumis melo.var.indorus-. 5 = 273
Total- |s° f— 28/390
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Table 2- Geographical origin, host plant and accession number of the six
sequenced isolates in this study.
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Collecting o5
Isolate name . Host
region Accession number
Ker.Jir.Cu Jiroft =5, Cucumis sativus L= JX112018
Ker.Ker.Pep Kerman ol ,S°  Capsicum annum  Jals JX112021
KerKerMell Kermanols — CUCUMIS o JX112019
melo.var.indorus
KerKerMel2  Kermanols ~— CUCUMIS o JX112020
melo.var.indorus
Yaz.Sha.Cu Yazd > Cucurbita pepo su8 JX112022
Yaz.Yaz.Tom Yazd s NP S 1X112023

Solanum lycopersicon
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(Gene Ruler™1Kb DNA Ladder, DNA ojluil ,Sls (M %139,6°T 5 0958 CMV
Ghxio Yaz.Yaz.Tom alas (2 .1A o9 5 ¢35 4 &l KerJir.Cu 4las (1 .Fermentase)

B 09}? P2IY
Figure 1- Electrophoresis of the RT-PCR products using specific primers of R-DAG/F-
DAG showing amplification of 946 bp segment of coat protein gene of Iranian Cucumber

mosaic virus isolates. Lane M, 1-kb DNA ladder. lane 1, Ker.Jir.Cu isolate belonged to
IA subgroup. lane 2, Yaz.Yaz.Tom isolate belonged to IB subgroup.
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Ker.Jir.Cu isolate belonged to IA subgroup. Lane 2, Yaz.Yaz.Tom isolate belonged to IB
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Figure 3- neighbor-joining tree illustrating the phylogenetic relationships between the
Iranian and other published Cucumber mosaic virus isolates. The tree was constructed
using the 657 bp of coat protein sequences. Multiple sequence alignments were
generated with MEGA software (Version 4). The Iranian isolates investigated in this
study are shown in bold. Tomato aspermy virus (TAV) and Peanut stunt virus (PSV) were
selected as outgroup.
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Figure 4- Neighbor-joining tree illustrating the phylogenetic relationships between the
Iranian and other published Cucumber mosaic virus isolates. The tree was constructed
using the coat protein amino acid sequences. Multiple sequence alignments were
generated with MEGA software (Version 4). The lranian isolates investigated in this
study are shown in bold. Tomato aspermy virus (TAV) and Peanut stunt virus (PSV) were
selected as outgroup.
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Table 3- GenBank accession number and origin of several CMV isolates used for
phylogenetic analysis.

Y4

oolad ) - 2358 03,5 5
Accession number Isolate country Subgroup
JX112018 Ker.Jir.Cu Iran - ol ! 1A
JX112022 Yaz.Sha.Cu Iran - o ! 1A
AB261174.1 CH Japan - -.l5 1A
AY380812.1 . Brazil - J; 1A

D00385 @) Japan - -3 1A
D00462 C USA - (K T 1A
D10538 Fny USA - T IA
D12499 Y Japan - -l IA
D28486 N Japan - .5 1A
DQ295914.1 Lucknow India - 1A
EF620777.1 CMV-Cu Iran - ol ! 1A
AY871069.1 S337 Iran - ol ! 1A
AY871070.1 B13 Iran - o ! A
AY871071.1 B23 Iran - ol ! 1A
DQ002876.1 DI1 Iran - ol ! 1A
DQ002877.1 D12 Iran - of ! 1A
DQ002879 DI3 Iran - ol ! 1A
DQ002885.1 Gl1 fran = ol ! 1A
AY871068.1 SH17 Iran - o ! 1A
DQ002880.1 Ell Iran - ol ! 1A
DQ002881.1 El2 Iran - ol ! 1A
DQ002882.1 EI3 Iran - of ! 1A
DQ002883.1 FI3 Iran - ol ! 1A
AY380533.1 - Brazil - J; , 1A
AB248752 CMV-ON Japan - -5 1A
JX112023 Yaz.Yaz.Tom Iran - ol ! IB
JX112019 Ker.Ker.Mel.1 Iran - ol ! IB
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JX112021 Ker.Ker.Pep Iran - ol ! IB
JX112020 Ker.Ker.Mel.2 Iran - ol ! IB
ABO008777.1 SD China - > IB
DQ285569 - India - wa IB
EF153737.1 J&K India - wa IB
AB069971.1 B2 India - wa IB
AF268597.1 PE China - > IB
AF013291.1 As e 1B
South Korea
D28780.1 NT9 Taiwan - 0l &b IB
D42079.1 C7-2 Japan - -.l5 IB
AF127977.1 K Japan - -3 IB
1.36525.1 ABI oS 1B
South Korea

X65017.1 - China - . 1B
AF350450.1 - India - wa IB
AJ271416.1 2A1-A USA - &UJ IB
U20219.1 Ixora USA - (K T IB
Y16926.1 Tfn Italy - Uls| IB
X89652.1 - India - IB
AB189917.1 CMV-MT Japan - -3 1
AB368501.1 PF Japan - -5 I
AF127976 LS USA - liifT I
AF198103 LY Australia - L .| 1l
D00463 WL USA - (K T I
L15336 Trk7 Hungary- ol ;s Il
M21464 Q Australia - L .| 1l
712818 Kin England - k.5l I
EF050074.1 LD Iran - o | 1
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Abstract

Cucumber mosaic virus (CMV) is one of the most important viruses of cucurbits worldwide.
To study the phylogenetic relationships of several CMV isolates, a number of samples were
collected from Kerman and Yazd provinces. The CMV infection of the samples was tested
using DAS-ELISA method. Based on the host and geographical regions, six ELISA positive
samples were chosen for molecular characterization. A 946 bp fragment comprising full-
length of coat protein gene with its flankes was amplified by RT-PCR using specific primer
pairs, cloned and sequenced. Sequence comparisons were done using DNAMAN software on
CP gene of Iranian isolates and those of available in GenBank . Phylogenetic analysis showed
that CMV isolates were divided into two subgroups I and Il in which the subgroup I was
further divided into two subgroups of 1A and IB. Two Iranian isolates sequenced in the
present study were placed in the subgroup IA and the rest of isolates in the subgroup 1B . The
higest nucleotide sequence identity of 99.1% was obtained for the isolates Ker.Ker.Pep and
Ker.Ker.Mel.2 (subgroup 1B) while the lowest for the isolates Ker.Jir.Cu isolate (subgroup
IA) and the Yaz.Yaz.Tom of 92.1 %. Isolates of subgroup IB belong almost exclusively to
East Asia. It is the first report of occurrence of subgroup IB of CMV isolates in Iran and
Middle East.
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