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ABSTRACT

Tomato spotted wilt virus is a member of the genus Tospovirus, and family Bunyaviridae. TSWV has a wide range of
hosts and is one of the most destructive viruses. In order to detect TSWV in South Khorasan province, a total of, 161
saffron and 44 tomato symptomatic samples were collected from Ghaen, Khosf, Darmyan and Ferdows counties,
during fall 2016. Infection ratios on tomato and saffron were evaluated as 11.4 and 8.7 percent, respectively, by DAS-
ELISA. Mechanical inoculation of ELISA-positive samples on Nicotiana benthamiana, N. tabacum cv Samsun and
Chenopodium quinoa caused mosaic, mottle, local lesion and rogues. The nucleoprotein gene of five saffron and two
potato isolates of TSWV was amplified, cloned, and sequenced. In the Phylogenetic tree based on nucleotide
sequence of N protein gene, TSWV isolates dirived into three groups. Three Iranian isolates of saffron grouped into
clusters one and three and two Iranian isolates of tomato were placed in group two. Results showed that isolates from
different geographical and host plants were separated into different groups. According to our knowledge this is the
first report on molecular characterization of TSWV on saffron in the world.
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Table 1. Occurrence of TSWV on symptomatic saffron and tomato samples collected from different cities of South
Khorasan by ELISA

City (area) of sampling Host Total samples TSWV Percentage
Khosf (Gol) Saffron 64 5 7.8
Khosf (feriz) Saffron 24 2 8.3
Ghaen (Deheshk) Saffron 24 1 4.1
Birjand Saffron 20 2 10
Ghaen (Abolkhayr) Saffron 29 4 13.7
Total 161 14 8.7
Birjand Tomato 23 3 13
Darmyan tomato 21 2 9.5
Total 44 5 114
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Figure 1. Symptomes of deformation and necrosis on tomato (A), mosaic and apical spring of leaf on saffron (B), inferted
with TSWV and collected, from South Khorasan. Symptoms of chlorosis, and local lesion on C.quinoa (C), Chlorosis,
necrosis and rogues on N.benthamiana (D) and mosaic on N.t. cv. Samsun (E), inoculated by TSWV, under greenhouse
condition. (3, 4).
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sample 2-4) positive samples
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Figure 3. Phylogenetic tree obtained from the alignment of nucleotide (A) sequences of the TSWV nucleoprotein
isolates from five Iranian isolates of saffron and two isolates of tomato compared to N sequences of the world. For
each sequence the country of origin, name of isolate and accession No. are included in Table 4. Impatient necrotic

spot virus is an outgroup. Phylogenetic trees were constructed using MEGA version 6 and the Neighbor joining tree
test with 1000 bootstrap replications. Iranian isolates are bolded.
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Table 2. Substation of amino acids of Iranian isolates in nucleoprotein compared to deduced sequences of TSWV

Iranian _ Position of substitution of amino acids in Iranian isolates compared to deduced sequences on Nucleoprotein of TSWV

isolates 26 (D) 187 (R) 205 (N) 222(S) 230(D)
SKG21

SKB14 T C \Y
SKG11

SKG64 T C \
SKD24 N \Y
SKB12 N K \Y
SKK29 K T C \Y

ol Slnl sbalar 5 o5 Slexr Sl 55 99250 TSWV (slaclaz (555 0 92lS g5 80iSaS &b To 5 Lot o, ¥ Jgor
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Table 3. Accession numbers and origins of TSWV isolates from gene bank and Iranian isolates of this research for
phylogenetic analysis

Accession Number Country Isolate Host
HQ406964 USA 07w Arachis
HQ406978 USA GN-Ber Arachis
HQ406968 USA TFG-Tmor Avrachis
HQ406980 USA Fo7 Arachis
GU406980 Monenegro 1s-103 Chenopodium quinoa

736882 Italy T304 Nicotiana benthamiana
GU369726 Brazil Ve223 Tomato
GU369727 Brazil VE-225 C.annum
HM594685 China YN-1 Petunia
EF195224 Korea KDSe Sesame
EF195230 Korea KDRP Pepper
KT899947 Iran Tos-101 Tomato
KT899948 Iran Tos-102 Tomato
GU369723 Serbia 1s-603 Tomato
GU360728 Serbia 1s-367 Dahlia
AB175809 Korea KP Paprika
GU369722 Italy P240 Capsicum annum
GU369720 Italy Miz3 Solanum melongena
GU369725 Italy T-1003 Tomato
GU369719 Italy 1-186 Lettuce
GU369724 Serbia 1s739 N. tabacum
GU339506 Monenegro 1s141 Calceolaria
GU369721 Italy P202 Capsicum annum
GU369718 Italy Gh21 Gerbera
MF152635 Iran (Ghaen) SKG21 Saffron
MF152634 Iran (Ghaen) SKG11 Saffron
MF152633 Iran (Birjand) SKB14 Saffron
MF152637 Iran (Birjand) SKB64 Saffron
MF152636 Iran (Khosf) SKK29 Saffron
MF152638 Iran (Darmyan) SKD24 Tomato
MF152632 Iran (Birjand) SKB12 Tomato
MF152635 Iran (Ghaen) SKG21 Saffron
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Figure 4. Homology matrix of nucleoprotein amino acids of 7 Iranian isolates of TSWV compared to some of the
world isolates using Clustal W by SDTV.
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