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DISTRIBUTION, BIOLOGICAL PROPERTIES and GENETIC
DIVERSITY OF IRANIAN Tomato mosaic virus ISOLATES
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Table 1. Location, number of collected samples, and number of ToMV-infected samples in tomato and pepper
fields of Kerman, Hormozgan, Yazd and Hamedan provinces from 2006 to 2008 based on ELISA test

a=L/ ok 0L e oS ol gy 4 g0 3lAaS 03 )1 &5 god 3l
Region/Province Host plant Number tested Number infected
Kerman/Kerman (S 5 4> S)Tomato 67 7
Kerman/Kerman (_J4s)Pepper 45 6
Kerman/Kerman (L HKidney bean 7 1
Kerman/Kerman (5, ; -~15) Black Nightshade 6 0

Jirfot/Kerman (S 4 4> S)Tomato 67 2
Jirfot/Kerman (30 GL?) Black Nightshade 13 1
Kerman/Jirfot (s 5 «oLu)C.amaranticolor 10 1
Kerman/Kahnuj ( u’<' 5 4 S$)Tomato 40 0
Kahnuj/Kerman (s L) Black Nightshade S 0
Hormozgan/Minabe (S5 4> 55 Tomato 32 2
Minabe/Hormozgan (Ol=ssL)Eggplant 5 0
Hormozgan-Minabe ( Jaks)Pepper 6 0
Rudan/Hormozgan (S 5 4> S)Tomato 35 2
Rudan/Hormozgan (Ol=ssL)Eggplant 6 0
Rudan/Hormozgan (_J4ls)Pepper 5 0
Yazd/Yazd ( u.i b 4> ,S)Tomato 40 0
Asdabad/Hamedan (S 4 4> S)Tomato 45 5
Total 434 27
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Table 2. Origin and host of ToMYV isolates used in this study

4/ 0k e ali Ol s olS 05 Kb led o)

Region/Province Isolates Host plant Accession number
Jirfot/Kerman Jir-Che-4" (s 5 4elw) C.amaranticolor JX135609
Hamedan/Asdabad Ham-Tom-19 (S = 55) Tomato JX112025
Hamedan/Asdabad Ham-Tom-6 (S 4= 55) Tomato IX121576
Hamedan/Asdabad Ham-Tom-9 (S b 4 ,5) Tomato JX112024
Kerman/Kerman Ker-Pha-2 (L 5) Kidney bean IX121570
Kerman/Kerman Ker-Dat-24 (3 ¢b) Black Nightshade IX121571
Kerman/Kerman Ker-Pep-18 (Jils) Pepper JX121572
Kerman/Kerman Ker-Pep-38 (Jals) Pepper JX121573
Kerman/Kerman Ker-Pep-3 (Jils) Pepper IX121574
Kerman/Kerman Ker-Tom-41 IX121575
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Fig. 1. Symptoms on ToMYV infected plants collected from Sarasyabe region in Kerman province. A: Chlorosis
and blistring symptoms in ToMYV infected bean leaves, 1B: Mosaic and blistering symptoms in ToMV
infected tomato leaves, C: Crinkling and mosaic symptoms in mixed infection by ToMV and CMYV on black

nightshade, D: Leaf curl, blistering, vein banding and mosaic symptoms of ToMYV infected pepper leaves,
E: Yellowing and leaf variegation symptoms of ToMYV infected pepper leaves
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Fig. 2. Symptoms of ToMYV isolates on different varieties of tobacco plants. A: Blistering and leaf curl symptoms

in a ToMYV inoculated Nicotiana debnyeii leaves by Ker.Pep.3 isolate, B: Thread likesymptoms in a ToMV
inoculated N. debnyeii leaves by Ker-Pep-19 isolate, C: Vein clearing and blistering in N. tabacum L.cv
Samsun NN leaves inoculated by ToMYV isolate Ham.To.9 isolate.
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Table 4. GenBank accession numbers and origin of several previously reported ToMV isolates used for
phylogenetic comparison of a 480 nt fragment of the CP gene
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Accession number Country Isolate/strain Host plant
AY313136 China ToMV-Hib Hibiscus
AJ011934 China S1 Tomato
AJ417701 China Camellia Camellia
DQ661035 China SH-5 Pepper
AB083196 Japan L11A Fukushima Tomato
AB355139 Japan L11Y Tomato
DQ873692 Germany ToMV1-2 Tomato
AJ429086 Germany PV-472 Tomato
AJ429084 Germany DSMZ Tomato
EU885417 South Korea ToMV-tom Tomato
AF260730 South Korea Potato.1 Tomato
AY383730 Taiwan Lisianthus Lisianthus
AY063743 Brazil Tobamo-I Impatiens hawkeri
AF411922 Brazil Brezil isolate, 1 Tomato
D13367 Germany MAFF Tobacco
JN381931 Spain Tl Tomato
JF810437 Brazil S1 Tomato
JF810426 Brazil S2 Pepper
GQ28079%4 China N5 Tomato
HQ593624 Iran G6 Tomato
AJ310339 Kazakhstan K3 ¢
AM411431 Brazil Salto-BR13 Pepper
AMA411425 Brazil Sorocaba-BR02 Pepper
AMA411430 Brazil Salto-BR11 Pepper
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Fig. 4. Neighbor-joining tree illustrating the phylogenetic relation-ships between the Iranian Tomato mosaic virus

(ToMYV) isolates (Table 2) and other published isolates (Table 3). The tree was drawn using the 621 bp CP
sequences. Bootstrap values higher than 50 are indicated on nodes. The Iranian isolates are shown in bold
and underlined. D13367 is a Tobacco mosaic virus (TMYV) isolate used as outgroup.
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Table 5. Genetic diversity and average of nucleotide substitution for CP region of ToMYV isolates grouped by

geographical population and phylogenetic analysis

Slaes S 5 SLlir sla Conax

S Sy slaw N dsb AN/AS (M) S5 55
(Geographical (No of sequence) (Genetic diversity)
populations/Phylogenetic groups)
World® 23 0.21474 0.01593 0.07418 0.052
Iran 10 0.49537 0.02372 0.04788 0.098
Europe 6 0.04620 0.00684 0.14805 0.016
Barazil 5 0.32663 0.02302 0.0704 0.078
West Asia 11 0.03534 0.00375 0.10611 0.011
Group I 23 0.03556 0.00596 0.16760 0.013
Group II1 9 0.02939 0.00630 0.2143 0.012
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a. Nonsynonymous substitution, with Jukes and Cantor (1969) correction
b. Synonymous substitution, with Jukes and Cantor (1969) correction
¢. Multiple alignment of 23 selected sequences of the world excluding Iran.
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