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Abstract

Begomovirus infecting vegetables is one of the main components of yield losses in south-eastern Iran. In this
study, the incidence of chili leaf curl virus (ChiLCV) and the associated satellites were studied in pepper
farms and commercial greenhouses of Jiroft and Manoojan (Kerman province). Full-length genome of three
ChiLCV isolates was amplified using the rolling circle amplification method followed by cloning and
sequencing. Furthermore, associated alpha- and betasatellites genomes were amplified in the PCR assay
using specific and degenerate primer pairs, respectively. Sequence comparison showed that three ChiLCV
isolates shared >95% pairwise nucleotide identities with the selected GenBank isolates. Gossypium darwinii
symptomless alphasatellite (GDarSLA) was also found to be associated with three ChiLCV isolates and
shared >89% pairwise identities with the selected GenBank isolates. Furthermore, tomato leaf curl
betasatellie (ToLCB) was identified in two pepper isolates from Manoojan and shared >94% pairwise
identities with the selected GenBank isolates. To demonstrate the pathogenesis of ChiLCV, a partial dimer of
the viral genome was designed, constructed and agroinoculated into pepper seedlings. This led to the
appearance of typical ChiLCV symptoms, including dwarfing and yellowing. Collectively, ChiLCV is one of
the important begomoviruses infecting pepper in south-eastern Iran and the full-length genome of the virus
as well as the associated alphasatellite are reported for the first time in Iran.
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Figure 1. ChiLCV infected pepper plants; a) chili pepper showing leaf curling and mild chlorosis

symptoms, b) bell pepper showing crinkling and cup-shaped leaves symptoms collected from open

farm and commercial greenhouse in Manoojan and Jiroft (Kerman province), respectively.
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Figure 2. Pairwise identity matrix of full-length genome sequence of three ChiLCV isolates recovered

from pepper hosts in Kerman province (bold letters) and those of GenBank isolates using SDT

software.
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Figure 3. Maximum likelihood phylogenetic tree using nucleotide sequence of the full-length genome of
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been collapsed.
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FN554574.Cotton leaf curl Gezira betasatellite
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Figure 4. Maximum likelihood phylogenetic tree using the nucleotide sequence of gossypium darwinii
symptomless alphasatellite (A), Tomato leaf curl betasatellie (B) associated with chili leaf curl virus
recovered from pepper hosts in the current study (bold letters) and counterpart sequences of selected
GenBank isolates. Bootstrap values were calculated from 1000 replicates and the genome sequence of
cotton leaf curl Gezira alphasatellite and cotton leaf curl Gezira betasatellite were used as outgroup.

Branches with <50% bootstrap support have been collapsed.

ALE OLLS 55 eses 355 @300 3 5 S8, e

L Sl ek glo ey (2aSTy el (0 JS2) s S
ChiLCV-F/ChIiLCV- __slaz| sls ST 51 eslinal

JIRd Ssols ol

Sl L il gbaazealS Simale 5l e 55, o

Fr 43



Ji S 5 Sy s 085 Dlatie e 10,50 5 g Yl

QJ_A)'T)J_.iJoMl_.lA =370 E)l_..»: J_Bl.'epSOupj
Q_;wuulcf U_i‘ 340 )Jﬁa)‘f&‘ L;‘e]:w) ULSU
Ao s YO sas Siale 0LlS s ST obely s
J_LJJ; 4.._~dl>r.ﬁ (eJ._.fb g}")d‘t’.u cl.:g e J‘ objﬂ al.:g *')

cv_;"))\.:« shls glal 3o C\Jp'nz...a\ sl ol 3R
53 s S il i VP Slanl LB Aaded iSO 4 e
Lot Siale il 0llS 3 ol 4550 S
PGreen0029 (sladeandly sl p g Sbs ST slad sl

Jols Jalb 8 Sdomy s ps 13sshe 33le (slls POTEEN deandy (550 2 mSLy ST L 0dkd Siale Jili ol WM -0 IS5
0F (D) og 29 85be O3k POTEEN Aoy (531> p 32 by BT a5 0dd 55 4o olS b amlis 55 (@) (KisS 5 S, Soms

.35, ST LS 5 jasin Sdoms Jols (@) col) G jl ek JSiab oS e 5 o5 (slas (€. Frale 5l dm S,
Figure 5. Symptoms of agroinoculated pepper with the infectious clone of chili leaf curl virus showing
leaf curling and dwarfing (a) compared to plant mock-inoculated with an Agrobacterium culture
bearing empty pGreen plasmid (b) 56 dpi. ¢) Close-up of agroinoculated pepper from right picture (a)

showing typical leaf curling and vein swelling.
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