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Figure 1. Amplified segment of the RNA polymerase gene
for six Syrian isolates of ToMV by RT-PCR and separation
on 1% Agarose. M: 100 bp molecular ladder bands. Lanes
1-6: 459 bp bands of the six TOMV isolates
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SY-ToMV877: (IN561621) TGCAGCAAAGGTAATAGTAGCAGTTATGAGCAACGACAGTGGTCTTACTCTCACGTTTGA 60
SY-ToMV875: (IN561622) TGCAGCAAAGGTAATAGTAGCAGTTATGAGCAACGAGAGTGGTCTTACTCTCACGTTTGA 60
SY-ToMV780: (IN561623) TGCAGCAAAGGTAATAGTAGCAGTTATGAGCAACGAGAGTGCTCTTACTCTCACGTTTGA 60
SY-ToMV775: (IN561624) TGCAGCAAAGGTAATAGTAGCAGTTATGAGCAACGAGAGTGGTCTTACTCTCACGTTTGA 60
SY-ToMV279: (IN561625) TGCAGCAAAGGTAATAGTAGCAGTTATGAGCAACGAGAGTGGTCTTACTCTCACGTTTGA 60
SY-ToMV13: (IN561626) TGCAGCAAAGGTAATAGTAGCAGTTATGAGCAACGAGAGTGGTCTTACTCTCACGTTTGA 60

SY-ToMV877: (IN561621) ACAGCCCACCGAAGCTAATGTTGCGCTAGCATTGCAAGATTCTGAAAAGGCTTCTGATGG 120
SY-ToMV875: (IN561622) ACAGCCCACCGAAGCTAATGTTGCGCTAGCATTGCAAGATTCTGAAAAGGCTTCTGATGG 120
SY-ToMV780: (IN561623) ACAGCCCACCGAAGCTAATGTTGCGCTAGCATTGCAAGATTCTGAAAAGGCTTCTGATGG 120
SY-ToMV775: (IN561624) ACAGCCCACCGAAGCTAATGTTGCGCTAGCATTGCAAGATTCTGAAAAGGCTTCTGATGG 120
SY-ToMV279: (IN561625) ACAGCCTACCGAAGCTAATGTTGCGCTAGCATTGCAAGATTCTGAAAAGGCTTCTGATGG 120
SY-ToMV13: (IN561626) ACAGCCCACCGAAGCTAATGTTGCGCTAGCATTGCAAGATTCTGAAAAGGCTTCTGATGG 120

SY-ToMV877: (IN561621) GGCGTTGGTAGTTACCTCAAGAGATGTTGAGGAACCGTCCATAAAAGGTTCGATGGCCCG 180
SY-ToMV875: (IN561622) GGCGTTGGTAGTTACCTCAAGAGATGTTGAGGAACCGTCCATAAAAGGTTCGATGGCCCG 180
SY-ToMV780: (IN561623) GGCGTTGGTAGTTACCTCAAGAGATGTTGAGGAACCGTCCATAAAGGGTTCGATGGCCCG 180
SY-ToMV775: (IN561624) GGCGTTGGTAGTTACCTCAAGAGATGTTGAGGAACCGTCCATAAAGGGTTCGATGGCCCG 180
SY-ToMV279: (IN561625) GGCGTTGGTAGTTACCTCAAGAGATGTTGAGGAACCGTCCATAAAGGGTTCGATGGCCCG 180
SY-ToMV13: (IN561626) GGCGTTGGTAGTTACCTCAAGAGATGTTGAGGAACCGTCCATAAAGGGTTCGATGGCCCG 180

SY-ToMV877: (IN561621) TGGTGAGTTACAATTGGCCGGATTATCTGGCGACGTTCCTGAATCTTCATACACTAGGAG 240
SY-ToMV875: (IN561622) TGGTGAGTTACAATTGGCCGGATTATCTGGCGACGTTCCTGAATCTTCATACACTAGGAG 240
SY-ToMV780: (IN561623) TGGTGAGTTACAATTGGCCGGATTATCTGGCGACGTTCCTGAATCTTCATACACTAGGAG 240
SY-ToMV775: (IN561624) TGGTGAGTTACAATTGGCCGGATTATCTGGCGACGTTCCTGAATCTTCATACACTAGGAG 240
SY-ToMV279: (IN561625) TGGTGAGTTACAATTGGCCGGATTATCTGGCGACGTTCCTGAATCTTCATACACTAGGAG 240
SY-ToMV13: (JIN561626) TGGTGAGTTACAATTGGCCGGATTATCTGGCGACGTTCCTGAATCTTCATACACTAGGAG 240

SY-ToMV877: (IN561621) CGAGGAGATTGAGTCTCTCGAGCAGTTTCATATGGCAACAGCTAGTTCGTTAATTCATAA 300
SY-ToMV875: (IN561622) CGAGGAGATTGAGTCTCTCGAGCAGTTTCATATGGCAACAGCTAGTTCGTTAATTCATAA 300
SY-ToMV780: (IN561623) CGAGGAGATTGAGTCTCTCGAGCAGTTTCACATGGCAACAGCTAGTTCGTTAATTCATAA 300
SY-ToMV775: (IN561624) CGAGGAGATTGAGTCTCTCGAGCAGTTTCATATGGCAACAGCTAGTTCGTTAATTCATAA 300
SY-ToMV279: (IN561625) CGAGGAGATTGAGTCTCTCGAGCAGTTTCATATGGCAACAGCTAGTTCGTTAATTCATAA 300
SY-ToMV13: (IN561626) CGAGGAGATTGAGTCTCTTGAGCAGTTTCATATGGCAACAGCTAGTTCGTTAATTCATAA 300

SY-ToMV877: (IN561621) GCAGATGTGTTCGATCGTGTACACGGGCCCTCTTAAAGTTCAACAAATGAAAAACTTTAT 360
SY-ToMV875: (IN561622) GCAGATGTGTTCGATCGTGTACACGGGCCCTCTTAAAGTTCAACAAATGAAAAACTTTAT 360
SY-ToMV780: (IN561623) GCAGATGTGTTCGATCGTGTACACGGGTCCTCTTAAAGTTCAACAAATGAAAAACTTTAT 360
SY-ToMV775: (IN561624) GCAGATGTGTTCGATCGTGTACACGGGCCCTCTTAAAGTTCAACAAATGAAAAACTTTAT 360
SY-ToMV279: (IN561625) GCAGATGTGTTCGATCGTGTACACGGGCCCTCTTAAAGTTCAACAAATGAAAAACTTTAT 360
SY-ToMV13: (JIN561626) GCAGATGTGTTCGATCGTGTACACGGGCCCTCTTAAAGTTCAACAAATGAAAAACTTTAT 360

SY-ToMV877: (IN561621) AGACAGCCTGGTAGCCTCGCTCTCTGCTGCGGTGTCGAATCTAGTGAAGATCCTAAAAGA 420
SY-ToMV875: (IN561622) AGACAGCCTGGTAGCCTCGCTCTCTGCTGCGGTGTCGAATCTAGTGAAGATCCTAAAAGA 420
SY-ToMV780: (IN561623) AGACAGCCTGGTAGCCTCGCTCTCTGCTGCGGTGTCGAATCTAGTGAAGATCCTAAAAGA 420
SY-ToMV775: (IN561624) AGACAGCCTGGTAGCCTCGCTCTCTGCTGCGGTGTCGAATCTAGTGAAGATCCTAAAAGA 420
SY-ToMV279: (IN561625) AGACAGCCTGGTAGCCTCGCTCTCTGCTGCGGTGTCGAATCTAGTGAAGATCCTAAAAGA 420
SY-ToMV13: (IN561626) AGACAGCCTGGTAGCCTCGCTCTCTGCTGCGGTGTCGAATCTAGTGAAGATCCTAAAAGA 420

SY-ToMVv877: (IN561621) TACAGCTGCGATTGACCTTGAAACTCGTCAAAAGTTCGG 459
SY-ToMV875: (IN561622) TACAGCTGCGATTGACCTTGAAACTCGTCAAAAGTTCGG 459
SY-ToMV780: (IN561623) TACAGCTGCGATTGACCTTGAAACTCGTCAAAAGTTCGG 459
SY-ToMV775: (IN561624) TACAGCTGCGATTGACCTTGAAACTCGTCAAAAGTTCGG 459
SY-ToMV279: (IN561625) TACAGCTGCGATTGACCTTGAAACTCGTCAAAAGTTCGG 459
SY-ToMV13: (JIN561626) TACAGCTGCGATTGACCTTGAAACTCGTCAAAAGTTCGG 459

Lo L 1) sl aS il (8 BN 5 TOMV (e (0 Ay sme Y e Cand RNA ) e ba o 3l 45 sl (28 5alS il Judusill 12 J2i
Figure 2. Variability in nucleotide sequence of the amplified 459 bp bands of the RNA polymerase gene among six Syrian
ToMYV isolates.
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Table 1. Variability in amino acids sequences of the RNA polymerase gene among six ToMV isolates from Syria.

A JAN B 5 Ajad) e

Amino acids sequences i) palaal) SJuales NCBI
Isolate code and
NCBI number
AAKVIVAVMSN.SGLTLTFEQPTEANVALALQDSEKASDGALVVTSRDVE SY-ToMV-877
EPSIKGSMARGELQLAGLSGDVPESSYTRSEEIESLEQFHMATASSLIHKQ (IN561621)
MCSIVYTGPLKVQQMKNFIDSLVASLSAAVSNLVKILKDTAAIDLETRQKF
AAKVIVAVMSNESGLTLTFEQPTEANVALALQDSEKASDGALVVTSRDVE SY-ToMV-875
EPSIKGSMARGELQLAGLSGDVPESSYTRSEEIESLEQFHMATASSLIHKQ (IN561622)
MCSIVYTGPLKVQQMKNFIDSLVASLSAAVSNLVKILKDTAAIDLETRQKF
AAKVIVAVMSNESILTLTFEQPTEANVALALQDSEKASDGALVVTSRDVE SY-ToMV-780
EPSIKGSMARGELQLAGLSGDVPESSYTRSEEIESLEQFHMATASSLIHKQ (IN561623)
MCSIVYTGPLKVQQMKNFIDSLVASLSAAVSNLVKILKDTAAIDLETRQKF
AAKVIVAVMSNESGLTLTFEQPTEANVALALQDSEKASDGALVVTSRDVE SY-ToMV-775
EPSIKGSMARGELQLAGLSGDVPESSYTRSEEIESLEQFHMATASSLIHKQ (J-NS6162-4)
MCSIVYTGPLKVQQMKNFIDSLVASLSAAVSNLVKILKDTAAIDLETRQKF
AAKVIVAVMSNESGLTLTFEQPTEANVALALQDSEKASDGALVVTSRDVE SY-ToMV-279
EPSIKGSMARGELQLAGLSGDVPESSYTRSEEIESLEQFHMATASSLIHKQ (IN561625)
MCSIVYTGPLKVQQMKNFIDSLVASLSAAVSNLVKILKDTAAIDLETRQKF
AAKVIVAVMSNESGLTLTFEQPTEANVALALQDSEKASDGALVVTSRDVE SY-ToMV-13
EPSIKGSMARGELQLAGLSGDVPESSYTRSEEIESLEQFHMATASSLIHKQ (IN561626)

MCSIVYTGPLKVQQMKNFIDSLVASLSAAVSNLVKILKDTAAIDLETRQKF

GAYI Y all Uazy ga TOMV Ussd (e 4 sadl &Y 3all RNA ) ;j.ch'aﬁﬁ‘}ji A8 ) e il palSys Jualodd Jilail & giall o) 2 Jgda

Adliae by (4
Table 2. Homology in nucleotide sequences of the RNA polymerase gene among the Syrian ToMV isolates compared with
isolates from different regions of the world.

% Jilail) A NCBI (2 JB) a8, . . IAIAA]

Homology % NCBI Numbef Origin suad) Isolate name  4jal) o Serial
99 AB355139 Japan ol Strian: L11Y 1
99 AB083196 Japan kbl L11A-Fukushima 2
99 X02144 Japan oLl OM Strain (Tomato Strain)* 3
99 FN985165 China mall  XIT-1 4
99 AF155507 China Omall Tomato Strian* 5
99 AF332868 Australia L i Queensland 6
99 DQ873692 - - Strain: ToOMV1-2 7
98 AJ132845 China Cmall Sl 8
98 GQ280794 China Cpall Strain: N5 9
98 AJ417701 China Cpall Camellia Strain 10
98 AJ243571 Kazakhstan =~ (Uwa jIS K1* 11
98 792909 Kazakhstan ~(lwa jIS K2* 12
81 EF392659 Taiwan Osld Pet-TW Strain* 13

* = [solates from Tobacco mosaic virus (TMV) TMV & el 5 5a ug 8 o Y o =%

(2013) 3 23 (31 alaa ol cilill) Lty Alaa 204
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Figure 3. Phylogenetic tree showing relatedness among the Syrian ToMV isolates as compared with ToMV isolates from other

parts in the world.
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Abstract

Ismaeil, F., A. A. Haj Kasem, S. Al-Chaabi and A. Abdulkader. 2013. Molecular characterization of some Syrian
isolates of Tomato mosaic virus. Arab Journal of Plant Protection, 31(3): 200-207.

Six Syrian isolates of Tomato mosaic virus (ToMV, Genus Tobamovirus, Family Virgaviridae) were tested by RT-PCR using specific
primer pairs of the virus, in order to characterize these isolates and study the genetic variation among them and to compare them with other
isolates from different countries. Results showed that a 459 bp fragment of the RNA polymerase gene was amplified. Results of cDNA
sequence analysis of the tested isolates of the virus had 99.56 to 100% sequence homology, whereas, homology at the amino acids level
ranged between 99.33 and 100%. The phylogenetic tree showed high similarity between Syrian ToMV isolates and Asian isolates and one
isolate from Australia, and the homology level ranged between 98 and 99%. The homology between Syrian ToMV isolates and some Asian
TMV isolates ranged between 81 and 99%. The sequences of RNA polymerase gene of the tested Syrian ToMV isolates were deposited at
the National Center for Biotechnology Information (NCBI) under accession numbers from JN561621 to IN561626.

Keywords: RT-PCR, Syria, Tomato, ToMV.
Corresponding author: F. Ismaeil, General Commission for Scientific Agricultural Research, Douma, P.O. Box 113, Damascus, Syria,
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