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Tablel- Sequences of primers used in this study

Primers Sequences Region Reference

name

CMVCPF CGGATCCATGGACAAATCT Cp This study
GAATCAACC

CMVCPR GGCGGCCGCTCAGACTGGG CP This study
AGCACCCCAG

TSWVNF ATCGGATCCATGTCTAAGG N Wu et al., 2009
TTAAGCTCAC

TSWVNR ATCCTCGAGTTAAGCAAGT N Wu et al., 2009

TCTGTGAGTTTTC
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Table 2- Accession numbers, region and hosts of different strains of CMV in GenBank for

phylogenetic tree

. . GenBank
Strains Host Origin Acc. No.
21Tahaa Momordica charantia France FN554692
J&K Cymbopogon India EF153737
Ker.Ker.Pep Piper Iran JX112021
Ker.Ker.Mel.1 Cucumis sp. Iran JX112019
Ab Abutilon theophrasti Iran KJ173756
Ker.Ker.Mel.2 Cucumis sp. Iran JX112020
ToM2 Solanum lycopersicum Iran JX865599
ToM3 Solanum lycopersicum Iran JX865600
ToM15 Solanum lycopersicum Iran JX865602
Bas3 Cucurbita pepo Iran JX025989
Bas3 - China AF127977
Hawaeii Musca sp. Hawaii U31219
B23 Cucumis sp. Iran AY871071
B13 Cucumis sp. Iran AY871070
S337 Cucumis sp. Iran AYS871069
SH17 Cucumis sp. Iran AY871068
Ri-8 Solanum lycopersicum Spain AMI183119
Esf172 Solanum lycopersicum Iran J1X025995
D8 - Japan AB004781
Y - Japan D12499
VAL90 Solanum lycopersicum Spain AJ829779
PI-1 Solanum lycopersicum Spain AMI183116
Ttn Solanum lycopersicum Italy Y 10886
BAR92 Solanum lycopersicum Spain AJ829778
Ixora Solanum lycopersicum United states U20219
Tsh Solanum lycopersicum China EF202597
VAL90/1 Solanum lycopersicum Spain AJ829779
BJ-tomato Solanum lycopersicum China HQ829827
CMV-tol Solanum lycopersicum Iran KT962088
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Table 3- Accession numbers, region and hosts of different strains of TSWYV in GenBank for

phylogenetic tree

GenBank
Strains Host Origin

Acc. No.
TSWV_DRT2 Solanum lycopersicum Dominican Repablic KJ399315
Gerbera-14 Solanum lycopersicum India KF146703
TSWV_DRBI1 Pappa Dominican Repablic KJ399313
NC-16 Solanum lycopersicum United states DQ777618
Chrysanthemum-27 Chrysanthemum sp. Venezuela KF146701
M8G7 Arachis hypogaea United states FJ234627
NC-32 Solanum lycopersicum United states DQ777105
p202/3WT Solanum lycopersicum Italy HQ830187
TomUSA Solanum lycopersicum United states FR693268
Gerbera-2 Solanum lycopersicum India KF146702
Sr-739 Nicotiana tabacum Serbia GU369724
Is-344 Capsicum annuum Montenegro GU369717
Is-56 Nicotiana tabacum Montenegro GU369729
Is-246 Primula sp. Montenegro GU339508
F1G6 Arachis hypogaea United states FJ234581
NC-20 Solanum lycopersicum United states DQ777505
P156 Piper Spain FR693096
M10G7 Arachis hypogaea United states FJ234585
L3N7 Arachis hypogaea United states FJ234601
NC-33 Solanum lycopersicum United states DQ777444
TN-2 Solanum lycopersicum United states JF808217
TP-16 Solanum lycopersicum Turkey KT192625
SC-13 Solanum lycopersicum Turkey KT192624
Antalya Solanum lycopersicum Turkey KM407603
SCI-NRB Solanum lycopersicum Turkey KM379142
p202/3RB Piper Italy HQ830186
P302 Piper Italy KM096541
TOS-101 Solanum lycopersicum Iran KT899947
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Figure 1. Symptoms of some samples collected
from fields. A, B, C, E, F infected by CMV. A,
B, D infected by TSWV. A and B mixed
infected of CMV and TSWV.
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Figure 4. Electrophoresis analysis of RT-
PCR amplification using two pairs of primers
(TSWVF/TSWVR, CMVCPF/CMVCPR)
simultaneously. M: Gene Ruler DNA ladder
100bp. Lanes 1,2 negative control. Lanes 3-8
infected to CMYV. Lanes 3, 5,9 infected TSWYV.
Lanes 3,5 mixed infected CMV and TSWV
(respectively A,B in Fig 1).
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Figure 2. Electrophoresis analysis of RT-PCR
amplification using CMVCPF/CMVCPR primers.
M: Gene Ruler DNA ladder 100bp. Lanes 1-6

positive samples infected by CMYV. (lanes 2,3,4,5,6
respectively A, B, C, E, F in Fig 1).
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Figure 3. Electrophoresis analysis of RT-
PCR amplification using TSWVF/TSWVR
primers. M: Gene Ruler DNA ladder 100bp.

1, 2,3 positive samples infected with
TSWV(1,2,3 respectively A,B and D in Fig 1).
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Abstract

Cucumber mosaic virus (CMV) and Tomato spotted wilt virus (TSWV) are important
viruses in tomato fields. In this research, 36 tomato plant samples showing viral
symptoms were collected from fields in various regions of the west and northwest of
Iran. To detect CMV and TSWV, cDNAs were prepared using Random Hexamer primer
and total RNAs extracted from the collected samples. The prepared cDNAs and specific
primers for CMV-coat protein (CP) gene and TSWV-nucleocapsid (N) gene were used to
amplify a part of each virus genome by Polymerase Chain Reaction (PCR), separately.
The results revealed that a 654 bp fragment from the CMV-CP and a 777 bp fragment
from TSWV-N were amplified from six and three samples, respectively. To detect mixed
infection of CMV and TSWYV in tomato plants simultaneously, we used their specific
primers in a single PCR assay. DNA fragments from both viruses were amplified from
two samples. In these plants, more severe symptoms such as deformation, mosaic,
chlorosis and necrosis on the leaves were observed and compared to the specific
symptoms in plants infected by either CMV or TSWV. Phylogenetic tree of mixed
isolates based on nucleic acid and amino acids showed that the isolates of CMV in this
research were grouped with isolates from Iran and India whereas TSWV isolates were
grouped with isolates from different countries such as Turkey, Italy and Montenegro.
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