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Tablel. Sequences of primers used in this study.

Primer Name Primer sequences The The size Annealing Reference
(556l ¢b) G556 Jis) corresponding of the temperature (&)
section in the expected (Jlasl gbes)
virus genome askas o510
o Bl ) Gzl 5590
(rors 055
CV+ AGCTAGCGCGTATGGGGTGAC CP 450 56 (Cuadrado et al., 2001)
CV- GCGCCGCAAGTGCAAATAAAT
CYSCPF ATGGCGAGTTCGAGTGAGAATAA CP 700 51 (Desbiez et al., 2003)
CYSCPR ATTACCACAGCCACCTGGTGCTA
CABYV-F GAATACGGTCGCGGCTAGAAATC CP 600 57 (Kassem et al., 2007)
CABYV-R CTATTTCGGGTTCTGGACCTGGC
CCYV-F TGCGTATGTCAATGGTGTTATG Hsp70h 468 58 (Zeng et al., 2011)
CCYV-R ATCCTTCGCAGTGAAAAACC
BPYV-F CTGACTCGAGTCAGTTTCCATAAGAA CP 700 * (Yakoubi et al., 2007)
BPYV-R GC
CTGACATATGGGAGATAATGATGATG
G
CMV-F TATGATAAGAAGCTTGTTTCGCG CP 500 * (Hu et al., 1995)
CMV-R GCCGTAAGCTGGATGGACAA
CGMMV-F GCTTACAATCCGATCACACCT CP 500 * (Antignus et al., 2001)
CGMMV-F CTTTCGAGTGGTAGCCTCTGA
Gem-F GCCYATRTAYAGRAAGCCMAG CP(DNA-A) 600 55 (Wyatt and Brown 1996)

Gem-R GGRTTNGANGCRTGHGTACAYG
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Figure 1. Symptoms of some samples collected from fields a: Melon plant infected by Cucurbit chlorotic yellows virus
(CCYV). b: Symptoms of Yellowing caused by Cucurbit yellow stunting disorder virus (CYSDV) on cantaloupe. C:
Mottle and yellowing by Watermelon chlorotic stunt virus (WmCSV) on Watermelon Plant d: Symptoms of Vein
yellowing on Cucumber vein yellowing virus (CVYV) in melon (Original).
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Table 2. Status of contamination and geographic distribution of viruses studied from fileds of Sistan and
Baluchestan province.
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Figure 2. The results of the PCR test in the 1% agarose gel belong to the gene encoding coat protein of the CYSDV (700 bp)
figure on the right. And CVYV (450 bp) figure on the left. M: The gene marker of DNA ladder size 50 bp (Fermentas
Company, Lithuania) (Original).
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Figure 2. The results of the PCR test in the 1% agarose gel belong to the gene encoding coat protein of the CABYV (600 bp)
figure on the right. The results of the gene encoding HSP70h of the CCYV (468 bp) figure on the left. M: The gene marker of
DNA ladder size 50 bp (Fermentas Company, Lithuania) (Original).
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Table 3. Sequence characteristics of the sequenced viruses in this study.

The virus name Isolate Host Sampling Sequencin  NCBI in Year of
(329 ¢8) (a19) (@) site gsection accession sampling
& god J’“) ey J-"‘.‘) number & god Jw)
L] LA»:‘
(solap (a3 JIg o) (8olsp
93 (s
(NCBI
. . . Cucumis melo var. Zahak CP MH3481 2016
Cucurhit yellow stunting disorder SB canaloupensis 60
virus
. . . SB2 Cucumis melo var. Zabol CP MH3481 2016
Cucurhit yellow stunting disorder canaloupensis 61
virus
. L Cucurbita moschata Chabahar CP MH3481 2016
Cucumber vein yellowing virus Chb 62
. . . . Watermelon Nimruz MH9393 2018
Cucurbit chlorotic yellows virus Nim Hsp70h 56
. . . . Melon Hirmand MH9393 2018
Cucurbit chlorotic yellows virus Hir Hsp70h 55
. . . Cucumis melo var. Zabol MH9393 2018
Cucurbit chlorotic yellows virus Zab canaloupensis Hsp70h 59
. . . Cucumis melo var. Hamun MH9393 2018
Cucurbit chlorotic yellows virus ham canaloupensis Hsp70h 57
. . . Cucumis melo var. zahak MH9393 2018
Cucurbit chlorotic yellows virus Zak canaloupensis Hsp70h 60
. . . Hir2 Cucumis melo var. Hirmand MH9393 2018
Cucurbit chlorotic yellows virus canaloupensis Hsp70h 58
. . . Cucumis melo var. konark MH6605 2016
Cucurbit chlorotic yellows virus kon canaloupensis Hsp70h 32
Cucurbit aphid-borne yellows Melon zahak CP MHG6605 2018
; Sam-2
virus 31
Cucurbit aphid-borne yellows Sam-4 Melon zahak CP MHG6605 2018
virus 30
Watermelon chlorotic stunt virus Melon Zabol MH2202 2015
Zb cp 06
Watermelon chlorotic stunt virus Zh Watermelon Zahedan cp MH2444 2017
59
Watermelon chlorotic stunt virus Watermelon Saravan MH2444 2017
Sav2 CP 58
Watermelon chlorotic stunt virus Watermelon Chabahar MH2444 2016
Chb cpP 54
Watermelon chlorotic stunt virus Cucumis melo var. Nikshahr MH2444 2016
NIC cantalupo cp 47
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DQ903107.1 Jordan, Squash
DQ903108.1 Jordan, Cucumber
AF312801.1 Turkey

AF312800.1 Turkey

MF960770.1 USA

DQ903109.1 Jordan, cucumber
AF312803.1 Lebanon
AF312809.1 Spain: Almeria
AJ439690.2 Spain:Almeria, Cucumis sativus
AY584064.1 Spain, Watermelon
AY584060.1 Spain, Watermelon
AY584046.1 Spain, melon
DQ903110.1 Jordan, melon
LT992904.1 Cyprus

AY584031.1 Spain

LT992901.1 Greece, Cucurbita pepo
KX768875.1 Italy: Sardina
AF312808.1 Spain: Almeria

NC 004810 Spain, melon
AF312796.1 Saudi-Arbia

00 | AF312798.1 Saudi-Arbia

AF312797.1 Saudi-Arbia
AF312795.1 Saudi-Arbia
KC469992.1 Varamin, melon

sd1 @ MH348160.1 Zahak,Cucumis melo var.canaloupensis
— | KC470000.1 jiroft, Cucumber

KC469995.1 Busheher, melon

KC469999.1 Tehran, Cucumber

4@ MH348161.1 Zabol, Cucumis melo var.canaloupensis
KC469991.1 Dezfool, melon

#5 [ AY730779.1 Busheher

KC469998.1 Tehran, melon
KC469997.1 Varamin,Cucumber
KC469994.1 Busheher,Cucumber
KC469993.1 Busheher, Snakemelon
KC469990.1 Busheher, Squash
KC469996.1 Busheher, melon

TCV

o
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Western subpopulation

Eastern subpopulation
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Figure 4. Phylogenetic tree plotted by Maximum likelihood method based on the 700-bp of two CYSDV isolates
and 35 isolates in the gene bank. (Tomato chlorosis virus, TCV) used as out group. The isolates examined in this

study are labeled (black Diamonds).
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Figure 5. Alignment of Amino Acid Sequences as part of the CYSDV isolates of the CYSDV isolates examined in
this study, the amino acid of position 73 of the Saudi and Iranian isolates (Eastern subgroup) was changed to
Arginine amino acid.
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Table 5. Analysis of codon selection by selection methods (FEL, SLAC and MEME) on the coat protein gene of

the CYSDV.
Method Negative Neutral (Positive)  Positive Positions Negative Positions
FEL 4 141 2 73, 166 43,105, 158, 111
MEME - - 4 215, 160, 166, 229 -
SLAC 3 0 - 193, 194, 182
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Abstract

Yellowing disease of greenhouse and open-grown cucurbits by whitefly-transmitted viruses is dramatically
rising in the world and Iran. To study the viral infection of cucurbits in Sistan-Baluchistan Province, 195 leaf
samples with viral symptoms were collected and tested for infection of some prevalent cucurbit viruses by
RT-PCR using specific primers and some expected amplified DNA fragments were sequenced. Results
confirmed the presence of viral infection (%59) in all surveyed areas. Including CABYV, CYSDV, CCYV,
CVYV and WmCSV. The most infection of collected samples were %43, % 28 and % 8 of WmCSV, CVYV
and CYSDV respectively. Phylogenetic analysis showed that the CYSDV isolates were divided into two sub-
groups of East and West and two SB and SB2 isolates with 12 Iranian isolates and 4 Saudi Arabia isolates
were clustered in eastern subgroup. Also genetic studies on the part of the coat protein gene showed that in
Iranian isolates and Eastern subgroup the CGA had changed to CCA which led to the substitution of
Glutamine by arginine at the codon position 73 of coat protein. Therefore, the nucleotide differences of
Iranian isolates than the isolates from different regions indicate high genetic diversity and long dating of this
native virus in Iran

Keywords: Cucurbit yellow stunting disorder virus (CYSDV), Genetic diversity, Sistan and Baluchestan

Province, viral infection
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