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Fig. 1. Marshmallow sample showing severe crinkling and leaf curling collected in Jiroft (Kerman Province).
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First report of cotton leaf curl Gezira virus incidence and the associated
betasetellite from marshmallow, okra and sunflower in Iran
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The genus Begomovirus is the largest genus of the family Geminiviridae. Begomoviruses cause
economically important diseases on dicotyledonous plants mainly in the tropical and subtropical regions
worldwide. Their genomes are either mono- or bipartite circular ssDNAs (DNA-A and DNA-B) and all of
them are transmitted by whitefly Bemisia tabaci in a persistent circulative manner (Brown et al. 2012). In
this research, a common marshmallow (Malva sp.) plant sample with the begomovirus-like symptoms
including crinkled and curling leaves (Fig. 1) was collected in Jiroft (Kerman province, south-eastern Iran).
Total DNA was extracted using the CTAB method according to Zhang et al (1998) and subjected to next
generation sequencing approach. Short read sequences were assembled using ABySS 2.2 software and
compared to GenBank sequences. Sequence analysis of NGS data indicated that the common marshmallow
sample infected with the cotton leaf curl Gezira virus (CLCuGV) and cotton leaf curl Gezira betasatellite. To
confirm the sequence data, the full-length genome of CLCuGV and the associated betasatellite were
amplified using rolling circle amplification method and the RCA kit (TempliPhi, GE Healthcare, USA) as
described by Shepherd et al. (2006) followed by cloning and Sanger sequencing of ~3kb amplicon. Sequence
data indicated that genomes of the Iranian CLCuGYV isolate and the associated betasatellite are 2761 and
1355 nts in length and share 86.2-94.2 % and 82.05-96.5% nucleotide sequence identities with the
corresponding sequences of GenBank isolates, respectively. To identify other CLCuGYV hosts, a sunflower
sample showing severe crinkling and cup-shaped leaves and five okra samples with severe leaf curl symptom
were collected from greenhouse and/or open farms in Jiroft and Dezful (Khuzestan province), respectively.
DNAs of samples were extracted and subjected to PCR assay using a specific primer pair (CLCuGV-
F/CLCuGV-F) followed by detection of 730 bp in length amplicon. The betasatellite DNAs associated with
the okra and sunflower samples were detected by RCA and sequencing of the resulted amplicons. It seems
that due to special climatic conditions, i. e., having tropical and subtropical climatic conditions, Iran is one of
the main centers of the prevalence of begomoviruses. Further studies including geographical distribution of
the virus in other parts of the country, identification of other hosts, demonstration of the pathogenesis and
study of the CLCuGV genome are in progress. This is the first report of the presence of CLCuGV and the
associated betasatellite in Iran.
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