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The first report of Tomato leaf curl Palampur virus (ToLCPMV)
from the watermelon fields in the north of Khouzestan province
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Abstract

Tomato leaf curl Palampur virus (TOLCPMV) is a novel Begomovirus from Geminiviridae family with a
bipartite genome and Bemisia tabaci is its unige vector. This virus was reported on tomato in the
subtropical regions of India for the first time in 2008 and then from Pakistan, Oman and Irag. In order to
identify this virus, about 80 samples of watermelon with viral symptoms were collected from watermelon
fields in the north regions of Khouzestan province (Dezfoul, Shoush and Andimeshk) in 2021. PCR was
performed with Begomovirus degenerate primer (PCRv181/Bc) and 550 bp fragment of pre-coat protein
gene on DNA-A was amplified in the infected samples. Comparison of the nucleotide sequence of this
region in NCBI confirmed the presence of TOLCPMV in the studied cities. PCR was able to amplify a
part of DNA-B (a part of Movement protein gene and intergenic region) using species-specific primers in
61 watermelon samples. The determined nucleotide sequences showed an average of 90.03-96.67 and
91.43-97.28% nucleotide and amino acid identity with the other NCBI sequences, respectively. The
isolates of Khouzestan province showed the most and the least similarity to the isolates of Jiroft city
(Kerman province) and the isolates of India and Pakistan. ToLCPMV has been reported from
Hormozgan, Kerman, Fars, Yazd and Khorasan Razavi provinces in terms of tomato, types of squash,
cucumbers, melons and beans, as well as a watermelon sample in Khash city of Sistan and Balouchestan
province. In the present study, the distribution and the amount of damages of TOLCPMV was too much in
some areas such as Andimeshk. This is the first report of the widespread occurrence of TOLCPMYV in the
watermelon fields in Khouzestan province.
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Table 1. The primers used in this study

Primer Name Nucleotide Sequence (5'-3") Fragment Product Size
Begomo. PCRv181 TAATATTACCGGWTGGCC DNA-A bpoo-
Begomo. Bc TGGACYTTRCAWGGBCCTTCACA
ToLCPMV-1079-F TTGGGTCACGTTCCGCGACGAAGA DNA-B bp~ave

ToLCPMV-2054-R

TACGCGCTCACAAACGATGCTGCA
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Fig 1. Symptoms of TOLCPMV in samples collected from the watermelon fields of Khouzestan province (Dezfoul, Shoush and Andimeshk).
a) Mosaic, yellowing and reduced growth. b) Yellowing, thickening and swelling of the leaf surface and wrinkling of the leaf margin. c)
Small leaves, deformation and discoloration of infected and young leaves at the end of the plant compared to the healthy leaves. d, e, f)
Severe yellowing, stunted growth, curling and deformation in infected plants.
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Fig 2. Electrophoresis pattern of PCR products on 1% agarose gel. M: Molecular marker (100 bp). Second well from the right: Negative
control. a) using Begomoviruses degenerate primers (PCRv181 and Bc) and amplification of a 550 bp fragment. b) using TOLCPMV specific
primers and amplification of a ~975bp fragment.
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Table 2. The GenBank accession numbers related to TOLCPMV
isolates sequenced in this study

Accession Genomic .
Host Location

number fragment

ON324063 DNA-A Andimeshk
OM831132 DNA-B Dezfoul
OM831133 DNA-B Shosh
OM831134 DNA-B Andimeshk

Citrullus lanatus
Citrullus lanatus
Citrullus lanatus
Citrullus lanatus
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Table 3. Accession numbers and characterizations of TOLCPMYV isolates in GenBank used in phylogenetic analyses

Genomic Accession Genomic Accession
fragment number Host Country fragment number Host Country
DNA-A JQ825226 Cucumis sativus Iran: Jiroft DNA-B FJ660427 Cucumis sativus Iran: Jiroft
DNA-A EU547683 Cucumis melo Iran: Jiroft DNA-B FJ660430 Cucumis sativus Iran: Jiroft
DNA-A JF501727 Cucurbita pepo Iran: Jiroft DNA-B FJ660426 Cucumis sativus Iran: Jiroft
DNA-A JF501728 Citrullus lanatus Iran:Khash DNA-B FJ660428 Cucumis sativus Iran: Jiroft
DNA-A JF501726 Phaseolus vulgaris B;:Eéin DNA-B FJ668379 Cucumis sativus Iran: Kerman
DNA-A EU547682 Solangm Iran:Roodan DNA-B FJ660429 Cucumis sativus Iran: Jiroft
lycopersicum
DNA-A FJ660434 Cucumis sativus K;LGc;oj DNA-B FJ660425 Cucumis sativus Iran: Jiroft
DNA-A MK606697 Datura Iraq DNA-B FJ660424 Cucumis sativus Iran: Kahnooj
DNA-A MK606691 Cucurbita pepo Iraq DNA-B FJ660423 Cucumis sativus Iran: Jiroft
DNA-A MT248373 Cucurbita pepo Iraq DNA-B EU547681 Cucumis melo Iran: Jiroft
. Solanum .
DNA-A Mz423187 Carica papaya Oman DNA-B FJ660442 lycopersicum Iran:Hormozgan
DNA-A MZz423188 Carica papaya Oman DNA-B MZz423192 Carica papaya Oman
DNA-A MZ423189 Carica papaya Oman DNA-B MZ423190 Carica papaya Oman
DNA-A LN864817 Carica papaya Pakistan DNA-B MZz423191 Carica papaya Oman
DNA-A MK618464 Basella alba India DNA-B MH577029 | Solanum India
ycopersicum
DNA-A KY564205 Cucumis sativus India DNA-B KY564207 Cucumis sativus India
DNA-A AM884015 Solanum India DNA-B KC456162 Solanum India
lycopersicum lycopersicum
DNA-A HG934859 Rumex India DNA-B KY564206 Musk melon India
DNA-A HQ848383 Cucumis melo India DNA-B KT895906 Rumex nepalensis India
; Solanum .
DNA-A KY780202 Ivy gourd India DNA-B AM992534 lycopersicum India
DNA-B MH577027 Solanum India
lycopersicum
DNA-B MK618465 Basella alba India
DNA-B MN181386 Capsicum annuum Pakistan
DNA-B LN864818 Carica papaya Pakistan
DNA-B MG252784 Cucumis sativus Pakistan
DNA-B MN993649 Capsicum annuum Pakistan
DNA-B FR851930 Cucumis melo Pakistan
DNA-B FR856888 Cucumis melo Pakistan
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https://www.ncbi.nlm.nih.gov/nucleotide/FJ668379.1?report=genbank&log$=nucltop&blast_rank=6&RID=YDJTJTFN01R
https://www.ncbi.nlm.nih.gov/nucleotide/FJ660429.1?report=genbank&log$=nucltop&blast_rank=14&RID=YDT390AE016
https://www.ncbi.nlm.nih.gov/nucleotide/FJ660424.1?report=genbank&log$=nucltop&blast_rank=8&RID=YDT390AE016
https://www.ncbi.nlm.nih.gov/nucleotide/FJ660423.1?report=genbank&log$=nucltop&blast_rank=9&RID=YDT390AE016
https://www.ncbi.nlm.nih.gov/nucleotide/EU547681.1?report=genbank&log$=nucltop&blast_rank=10&RID=YDT390AE016
https://www.ncbi.nlm.nih.gov/nucleotide/MZ423192.1?report=genbank&log$=nucltop&blast_rank=11&RID=YDT390AE016
https://www.ncbi.nlm.nih.gov/nucleotide/MZ423191.1?report=genbank&log$=nucltop&blast_rank=12&RID=YDT390AE016
https://www.ncbi.nlm.nih.gov/nucleotide/KC456162.1?report=genbank&log$=nucltop&blast_rank=16&RID=YDT390AE016
https://www.ncbi.nlm.nih.gov/nucleotide/KT895906.1?report=genbank&log$=nucltop&blast_rank=19&RID=YDT390AE016
https://www.ncbi.nlm.nih.gov/nucleotide/AM992534.1?report=genbank&log$=nucltop&blast_rank=20&RID=YDT390AE016
https://www.ncbi.nlm.nih.gov/nucleotide/MH577027.1?report=genbank&log$=nucltop&blast_rank=21&RID=YDT390AE016
https://www.ncbi.nlm.nih.gov/nucleotide/MK618465.1?report=genbank&log$=nucltop&blast_rank=22&RID=YDT390AE016
https://www.ncbi.nlm.nih.gov/nucleotide/MG252784.1?report=genbank&log$=nucltop&blast_rank=25&RID=YDT390AE016
https://www.ncbi.nlm.nih.gov/nucleotide/MN993649.1?report=genbank&log$=nucltop&blast_rank=26&RID=YDT390AE016
https://www.ncbi.nlm.nih.gov/nucleotide/FR856888.1?report=genbank&log$=nucltop&blast_rank=28&RID=YDT390AE016
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Fig 3. Phylogenetic tree drawn based on the nucleotide sequence determined on DNA-A of ToOLCPMYV in Khouzestan province isolates and
some isolates in GenBank. Tree was constructed by MEGA7 software using Maximum Likelihood method with 1000 replicates of bootstrap

test. The isolate sequenced in this study is marked with  in the tree.
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Fig 4. Phylogenetic tree drawn based on the nucleotide sequence determined on DNA-B of TOLCPMV in Khouzestan province isolates and
some isolates in GenBank. Tree was constructed by MEGA7 software using Maximum Likelihood method with 1000 replicates of bootstrap

test. The isolates sequenced in this study is marked with = in the tree.
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