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Detection and geographical distribution of whitefly transmitted viruses in cuacumber greenhouses in Iran
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Abstract

In recent years, yellowing symptoms and high population of whiteflies have been observed in many cucumber grown greenhouses in
Iran. During 2011- 2012, surveys were performed in the major cucumber growing greenhouses of Tehran, Semnan, Isfahan, and Yazd
provinces of Iran and a total of 287 leaf samples showing yellowing and thickening symptoms were collected. The samples were tested for
the presence of whitefly-transmitted viruses (WTVs) such as Cucurbit chlorotic yellows virus (CCYV), Cucumber vein yellowing virus
(CVYYV) and Cucurbit yellow stunting disorder virus (CYSDV), using double/triple antibody sandwich enzyme-linked immunosorbent assay
(DAS/TAS-ELISA) and reverse-transcription polymerase chain reaction (RT-PCR). The majority of the collected samples were infected by
CCYV and CVYYV (52 and 42%, respectively), and detected in all surveyed provinces. The least infection of samples was related to CYSDV
(18%) which not detected in Isfahan province. Mixed infections were also found in 62% of the symptomatic samples. Double infection was
the most mixed infection: CCYV+CVYV (49%). A 460 bp fragment of heat shock protein gene (hsp70) of three Iranian CYSDYV isolates
was amplified and sequenced. Phylogenetic analyses based on the nucleotide sequence of amplified fragment showed that Iranian isolates of
CYSDV clustered into a separate clade than other isolates of this virus. The results of this study showed the presence of high level of WTVs
infection in greenhouses associated with yellowing symptom induction.
Key words: Cucumber, Cucurbit viruses, DAS-ELISA, Phylogenetic analyses, Yellowing.
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Table 1. The list of primers used in this study

Position of primers

The size of

Primer Sequence on genome product (bp) Reference
Cvspy T+ 9-CATICCTACCTGTTTAGCCA T, a7 410~ Hamederal, 2011
ccyy i 9-TOCGTATGICAATGGIGITATGY 12571715 2 Bananceral, 2003
CvYV Ei 55'.'_CGCCA:TAT%CGTGCTAT%CTAC%?&;’I:GA?}%G,'3’ 8138-8640 nt ~500 Bananej et al., 2006
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Table 2. Viral infection rate of symptomatic cucumber samples collected from greenhouses

Province CYSDV CVYV CCYV Total
Tehran 42/90 (47%) 26/90 (29%) 68/90 (76%) 82/90 (91.1%)
Semnan 2/40 (5%) 27/40 (68%) 36/40 (90%) 39/40 (97.5%)
Isfahan 0/102 (0%) 42/102 (41%) 30/102 (29%) 79/102 (77.4%)
Yazd 8/55 (15%) 25/55 (45%) 13/55 (24%) 41/55 (75.5%)
Results 52/287 (18%) 120/287 (42%) 147/287 (52%) 241/287 (84%)
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Table 3. The number of double/triple infected (mixed infection) samples to CCYV,CVYV,
and CYSDYV, in surveyed provinces: Tehran, Semnan, Isfahan, and Yazd

CYSDV
Double, Triple infection ggzz CC‘ES‘]()‘Y %%.S‘I()‘y CCYV

CVYV
Tehran 3127 10/27 2/27 12/20
Semnan 17/19 0/19 0/19 1/10
Isfahan 0/20 0/20 0/20 0/21
Yazd 1/7 217 217 1/4
Total 21/73 12/73 4/73 14/55
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Fig. 3. Phylogenetic tree based on Cucurbit yellow stunting
disorder virus (CYSDV) sequences (Hsp70) available at GenBank
and 3 isolates from Iran(Tehran, Semnan, and Yazd). Tree was
inferred with 1000 bootstrap replicates of the maximum likelihood
procedure applying MEGA 5 default settings, bootstrap values above
70% are shown at the nodes. Cucumber yellows virus (CYV, Acc.

No. AB085612) was used as the out group.
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Fig.1. RT-PCR product electrophoresis on agarose gel 1%. M:
GeneRuler 1Kb DNA marker, Fermentas 250bp. Lanes 1, 2, and 3.

Tehran, Semanan, and Isfahan isolates of CCYV infection,

respectively (a 480 bp fragment is amplified).
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Fig. 2. RT-PCR product electrophoresis on agarose gel 1%. M:
GeneRuler 1Kb DNA marker, Fermentas 250bp. Lanes 3, 5, and 8§,
Tehran, Semanan, and Yazd isolates of CYSDV infection,

respectively (a 480 bp fragment is amplified).
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Table 4. List of CVSDV isolates that used in this study
Accession
No.

Cucumis melo FJ492808

Country Isolate Host

United States Arizona

Spain 01021 Cucumis melo AY580979
United States  Srain Israel ~ Cucumis melo U67448
Spain Almeria Cucumis sativus ~ AJ439690
Spain Almeria Cucumis melo AJ223619
Lebanon jb8 Cucumis sativus ~ KC633820

Spain AILM Cucumis melo AY242078
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Fig. 4. Multiple alignments of deduced amino acid sequences start from aa75 to 177 aa of the Hsp70 (N-terminal part of the

protein) for three Iranian CYSDYV isolates (Iran-Semnan, Yazd, and Tehran). Only different amino acid positions are shown. All

CYSDV isolates are highly conserved in this portion (except one Spain isolates (AY242078). The Iranian isolates differ in 3

positions (Semnan, Yazd) and 1 position (Tehran).
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