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Figure 1. A, B, respectively, of the symptoms of ToBRFV + PMMoV-infected bell pepper leaves and fruits . D, C,
respectively, of PMMoV symptoms on bell pepper fruits.
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Short Scientific Report

The first report of mild pepper mild mottle virus in mixed infection with
Tomato brown rugose fruit virus from pepper in Isfahan province

M. Salehzadeh?’, A. Afsharifar!, S. Dehghanpour Farashah? and M. Rezaei®
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Pepper mild mottle virus (PMMoV) is a serious disease in pepper and some other plant species in the
Solanaceae family, with significant damage to these crops throughout the temperate to tropical regions
(Colson et al. 2010). The causative agent of the pepper mild mottle disease single-stranded RNA virus
belonging to the Tobamovirus genus in the family Virgaviridae, that induce (Peng et al. 2015). Mixed
infection of plant viruses is a common feature in nature that may lead to more severe symptoms than their
single infection. During a survey conducted in the fall and summer of 2021, capsicum plant samples showing
symptoms of mild mosaic symptoms on leaves and fruit blistering and necrosis were collected from several
greenhouses in Isfahan. PMMoV with another tobamovirus, Tomato brown rugose fruit virus (ToBRFV),
may cause more severe symptoms on pepper or tomato plants (Lu et al. 2012). Total RNA was extracted
from 28 collected leaves and fruits tissues by using a TRIzol reagent (Sinaclone) and subjected to reverse
transcription-polymerase chain reaction (RT-PCR) assay using a PMMoV specific primer pair PMMoVCP /
a and PMMoVCP / s (Peng et al. 2015) a 500 bp DNA fragment was amplified from 23 affected pepper
plants. Furthermore, To assess the presence of other viruses in mixed-infection with PPMoV, in 14 plant
samples showing severe symptoms, the extracted total RNA was used in an RT-PCR using four primer pairs
including a degenerate primer pair of potyviruses Nibl / Nib3R (Riechmann et al. 2015); a degenerate
primer pair of begomoviruses primers¢ / primer*8tV (Anfoka et al. 2005) and ToBRFV specific primer pair
TobamodF/TobamodR (Tamura et al. 2011). In samples that showed the severe phenotype of the disease
amplicons of 500-bp PMMoV cp and 810-bp ToBRFV pol sequences were obtained from 11 sampels, and
their nucleotide sequences were determined. By comparing this sequence (810 bp) with other sequences in
the NCBI Mixed infection of PMMoV and ToBRFV was shown. BLAST analysis showed that the PMMoV
CP sequence of the pepper isolates shared 100% identity with that of Poland pepper isolates (MW314136.1,
MT118666.1), the country in which PMMoV was reported for the first time, whereas the ToBRFV pol
sequence shared 98.7 % identity with that of a Netherlands isolate (MW314129.1, MW314136.1). The
results of this study showed the mixed infection of capsicum by two tobamoviruses (PMMoV and ToBRFV)
in samples with severe symptoms. Regarding the economic importance of capsicum in Iran, the occurrence
of two tobamoviruses on capsicum plants showing severe symptoms will probably lead to a high yield
reduction, therefore it is necessary to be considered in future disease management in that province. Further
studies to determine the extent of the virus distribution in other parts of the country, identification of other
hosts of the viruses and their genetic variation are underway. This is the first report of PMMoV and its
coinfection with ToBRFV.

Keywords: Pepper, Pepper mottle mosaic virus, Tomato brown rugose fruit virus, Mixed infection.
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