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Physalis weed plants in the bell pepper
greenhouses that was observed along the
Kerman-Yazd road (October 1400).
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Short Report

The first report of the chilli leaf curl virus and its associated-
betasatellite from bell pepper and tomato in the central provinces of Iran
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Chilli leaf curl disease is one of the serious threats to pepper and several major solanaceous crops, caused
by a number of begomoviruses, among which chilli leaf curl virus (a member of the Begomovirus genus,
Geminiviridae) is the most prevalent and causes significant damage to these crops throughout the tropics and
subtropics regions of the world (Nigam et al. 2015; Senanayake et al. 2007). Single-stranded (ss)-circular
DNA genome of begomoviruses are either monopartite bipartite or. Satellite molecules (betasatellite or
alphasatellite) are often associated with monopartite begomoviruses genomes. Betasatellites have been
shown to be involved in inducing and the severity of disease symptoms of their helper monopartite
begomoviruses (Briddon et al. 2001; Chattopadhyay et al. 2008). During a survey to the greenhouses of
pepper and tomato in the central provinces of Iran (Yazd, Isfahan and Kerman) in the fall of 2021, samples
were collected from a number of bell pepper and tomato plants showing begomovirus-like symptoms such as
bushy growth, reduced leaf size, leaf curling (Figs 1 and 20 and vein swelling especially in the terminal
leaves. Some weed species, occurring within proximity to the tomato greenhouses, including Physalis weeds
that showed yellowing (Fig. 3) were also sampled. To identify the Begomovirus infection in the collected
samples, total DNA samples were extracted using a CTAB-based (Gawel, 1991) method. The extracted
DNAs were subjected to polymerase chain reaction (PCR) using a begomovirus degenerate primer pair
including B primer Deng et al., 1994) and primer181PCRY (Rojas et al., 1993). Using the aforementioned
primer pair in PCR reactions led to the amplification of a fragment of about 500 bp belonging to a part of the
genome of Begomoviruses in the open reading frame of the coat protein in the samples of bell pepper (Yazd
and Kerman), tomato (Yazd) and Physalis sp. (Yazd). Nucleotide sequencing of the 500-bp fragment and an
initial comparison of its sequence to the corresponding region of begomoviruses genomes using NCBI
BLAST program indicated that this DNA fragment is most similar to the corresponding region of chilli leaf
curl virus (ChiLCV) genome, and therefore the isolated virus was considered as the Iranian isolate of
ChiLCV. Multiple alignments of the resulted nucleotide sequences with the corresponding sequences in
GenBank showed that the Iranian isolate of ChiLCV was most similar (97.83%) to two tomato isolates of the
same virus from Oman (Acc. No. HG969197.1) and Pakistan (Acc. No. LN680624.1) and was less similar
(89.96%) to papaya ChiLCV isolate from India (Acc. No. MF737343.1).To further investigate the
possibility of association of a betasatellite with ChiLCV, a specific betasatellite primer pair (Beta01/Beta02;
Briddon et al. 2001) was used which led to amplification of an approximately 1300 bp fragment of
betasatellite from bell pepper and tomato samples collected in Molabashi and Dehaghan regions in Yazd and
Isfahan provinces, respectively, The comparison of the nucleotide sequence of this DNA fragment (1351 bp
in size) with the corresponding sequences in GenBank indicated that the betasatellite of the Iranian isolate of
ChiLCV had the highest similarity (100 %) with the betasatellite DNA associated with the Iranian isolate of
ToLCV (Acc .No. MN175237.1) (Benanej et al. 2019) and 99.27% with the betasatellite DNA associated
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with Oman's isolator of the same virus (Acc. No. MN328260.1), and less similarity of 60.97% with the
betasatellite DNA associated with a cotton isolate of cotton leaf curl virus (CLCuV) from Pakistan (Acc. N.
MN175236). In accordance on the results of this study and similar other studies, it seems that for various
reasons that need further investigation, begomoviruses in Iran that have special climatic conditions, ie having
a tropical and subtropical climate, are spreading rapidly,. Further investigations are underway to identify the
genetic diversity, differences in pathogenicity of different virus strains, natural host range, and virus
distribution and frequency of the virus in the country. This is the first report of chilli leaf curl virus and its
associated-betasatellite in Iran.
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