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Abstract

Tomato yellow leaf curl virus (TYLCV) is one of the most important tomato infecting viruses worldwide. In
this study, symptomatic plant samples of Moldavian dragonhead (Dracocephalum moldavica L.), broad
bean, soybean, basil and euphorbia (Euphorbia sp. L.) were collected from Jiroft farms (Kerman province) in
2018-2019 and TYLCYV infection as well as association of Tomato leaf curl betasatellite (ToLCB) and/or
Gossypium darwinii symptomless alphasatellite (GDarSLA) with some of the samples were identified.
Complete nucleotide sequences of the genome of five selected TYLCV isolates obtained from five plant
hosts shared identities of 90-99% with each other and 88-97 with the selected GenBank isolates of TYLCV.
Furthermore, the genome of ToLCB isolates from Moldavian dragonhead, broad bean, soybean and basil
shared identities of 96-99% with each other and 94-95% with the counterpart betasatellite molecules from
the GenBank database. Nucleotide sequence of GDarSLA, identified in soybean shared 93-98% identities
with two Iranian GenBank isolates of GDarSLA. The above five plants are reported as new natural hosts of
TYLCV, ToLCB and/or GDarSLA in Iran and also Moldavian dragonhead as well as broad bean are
reported as new natural hosts of the virus in the world. Results of the current study indicate that TYLCV and
the associated betasatellite have a wide distribution in Jiroft farms (Kerman province).
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Figure 1. Symptoms of the samples infected with Tomato yellow leaf curl virus collected from Jiroft farms

(Kerman province). a) Basil (87J sample) showing general yellowing, little leaf, necrotic spots and dwarfing; b)

broad bean (70J sample) showing mild yellowing, cupped leaves and dwarfing; c) euphorbia (71J sample)

showing marginal leaf yellowing and cupped leaves and d) Moldavian dragonhead (44J sample) showing general

yellowing, cupped leaves and dwarfing.
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Table 1. Results of polymerase chain reaction test for detection of Tomato yellow leaf curl virus in collected samples from Jiroft (Kerman province) and

virus isolates, associated satellites and their accession numbers.

Dracocephalum

Plant host Euphorbia sp. L. Ocimum basillicum L. Glycine max (L.) Merr. Vicia fabae L. moldavica L.
Family Euphorbiaceae Lamiaceae Fabaceae Fabaceae Lamiaceae
Number of samples
(infected samples) 4@ 146 5@ 0@ 7@
TYLCV TYLCV- TYLCV- e TYLCV- TYLCV-
TYLCV isolate Ker[IRJir7L:Spur:19]  Ker[IRwir873:Bas:1g] | CCV KEMMIRAINSORISORIN g sin700Fabar1e]  Ker[IRJir:443:DM:18]
Accession number 0Q319126 0Q319123 0Q319127 0Q319125 0Q319130
Associated satellite ToLCB- CDarSLA-Ker[IR:Jir:Soja-J:Soja:19] ToLCB- ToLCB-

molecule

Accession number

Ker[IR:Jir:87J:Bas:19]

0Q319124

and ToLCB-Ker[IR:Jir:Soja-
J:Soja:19]
0Q319128
0Q319129

Ker[IR:Jir:70J:Faba:19]

MZ911865

Ker[IR:Jir:44):DM:18]

0Q319131
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Figure 2. Pairwise identity matrix of the sequence of full-length genome of Tomato yellow leaf curl virus isolates

studied (bold letters) and the selected GenBank isolates using SDT v1.2 software.
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Figure 3. Maximum likelihood phylogenetic tree using nucleotide sequences of the full-length genome of Tomato
yellow leaf curl virus isolates obtained in this study (bold letters) and the selected GenBank isolates. Bootstrap
values were calculated from 1000 replicates and the genome sequence of DNA-A component of Tomato yellow

leaf curl Mali virus was used as outgroup.
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Table 2. Potential recombination events in the full-length genome of TYLCYV isolates obtained in the current study.

Confirmative recombination detection algorithms have been shown in single letter. P value of confirmative

recombination detection algorithms with the highest probability has been shown in bold and underlined letters.
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Figure 4. Pairwise identity matrix of the nucleotide sequence of the full-length genome of Tomato leaf curl

betasatellite isolates obtained in this study (bold letters) and the selected GenBank isolates using SDT v1.2 software.
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Figure 5. Maximum likelihood phylogenetic tree using nucleotide sequence of Tomato leaf curl betasatellite
isolates obtained in this study (bold letters) and those of the selected GenBank isolates. Bootstrap values were

calculated from 1000 replicates and the genome sequence of DNA-A component of Cotton leaf curl Gezira

betasatellite was used as outgroup.
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