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Table 1. Characters of used primers in RT-PCR tests.
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Figure 2. Characteristics of PFBV isolates used in phylogenetic analysis.

2558 Ol o s o )led Jl
Country Host Access number Year
Germany P. zonale DQ443020 2004
Germany P. zonale DQ443021 2004
Germany P. zonale DQ443022 2004
Germany P. zonale DQ443023 2004
Germany P. zonale DQ443024 1990
Germany P. zonale DQ443025 1990
Spain P. zonale DQ443011 2000
Spain P. zonale DQ443012 2000
Spain P. zonale DQ443014 2001
Spain P. zonale DQ443015 2001
Spain P. zonale DQ443016 2001
Spain P. zonale DQ443017 2001
Spain P. zonale DQ443018 2002
Spain P. zonale DQ443019 2002
Spain P. zonale DQ256073 2002
Spain P. zonale AJ514833 2000
Czech Republic P. zonale DQ443028 2002
Czech Republic P. zonale DQ443029 2002
China Pelargonium spp. KM884876 2015
China Pelargonium spp. KM884877 2015
China Pelargonium spp. KM884878 2015
Kenya P. zonale DQ443032 2004
Kenya P. zonale DQ443033 2004
Kenya P. zonale DQ443036 2004
Kenya P. zonale DQ443037 2004
Kenya P. zonale DQ443038 2004
Kenya P. zonale DQ443039 2004
The Netherlands P. zonale DQ443026 1990
The Netherlands P. zonale DQ443027 1990
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Figure 1. Symptoms observed on geranium plants collected from the greenhouse. Color breaking and
color dots on geranium petals (A); leaf malformation (B); Chlorotic spots and leaf mottling (C, D, E).
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Figure 2. Electrophoretic patterns of RT-PCR products amplified by Tombusviridae degenerate primers
(CarmollF/CarmVIR) in a 1% agarose gel. M: GenRuler™ 1 kb DNA ladder (Fermentas); lanes 1-5: P19,
P21, P108, P111 and P112 isolates, respectively; lane 6: negative control.

Tombusviridae ss sba ST cir 5l eslinl b sk L2585 RT-PCR oY gamme (53,985,500 g5 ¥ K&
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Figure 3. Electrophoretic patterns of RT-PCR products amplified by Tombusviridae degenerate primers
(CarmollIF/CarmVIR) and PFBYV specific primers (CH1/CH2) in a 1% agarose gel. M: GenRuler™ 1 kb
DNA ladder (Fermentas); lanes 1-3 : Tombusviridae degenerate primers on P6, P19 and P105
respectively; lane 4: negative control; lane 5: water; lanes 6-8: PFBV specific primers on P6,P19 and P105,
respectively; lane 9: negative control; lanel0: water.

A4

P e 1



A=A (V)7 ((VFr ) o3 0llS 5 IS

) < J Gy Sy ’ A

e e s e K ¥ m
e mm waREReBes

J5 s35 (CHLICH2) PFBV olas 560 cix 5 eslitul b ods 255 RT-PCR &Y guames (55,585 2 3ok ¥ JS
PI101 AF JI¥ sla SKalye i dals YSal, « P6 1\ Kal,sGenRuler™ 1 kb DNA ladder (Fermentas) :M .7\ 3,81
(&L Oy 0LE) P112

Figure 4. Electrophoretic patterns of RT-PCR products amplified by PFBV specific primers (CH1/CH2)
in a 1% agarose gel. M: GenRuler™ 1 kb DNA ladder (Fermentas); lane 1: P6; lane 2: negative control;
lanes 3-14: P101-P112 (symptomless plants).
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Figure 5. Phylogenetic relationship of Iranian isolates of PFBV based on coat protein gene amino acid
sequences with those of PFBV isolates which were available in GenBank. Multiple sequence alignments
were used as input to construct phylogenetic tree based on neighbor-joining algorithm with 1000
bootstrap replicates using MEGA X software. Bootstrap values less than 70% are not shown in the final
phylogenetic tree. Corresponding Honeysuckle ringspot virus (HRSV) sequence was used as outgroup.
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Abstract

Geranium has an important place in the world flower and plant industry and is one of the most popular
for indoor and outdoor use. Viral diseases play an important role in reducing the quantity and quality
of this ornamental plant. In this study, 72 samples suspected of viral infection with symptoms such as
bright ring spots, leaf necrosis and chlorosis, spots or color breaking on the petals, as well as
asymptomatic plants were collected from various greenhouses in the Mahallat and Varamin and their
suburbs. Total RNA was extracted and evaluated by RT-PCR using general primers of the family
Tombusviridae. In 21 samples, a DNA fragment of 500 base pair (bp) in size was amplified using
Tombusviridae primers. This DNA fragment from the two isolates were sequenced and compared with
the sequences available in the Genbank database. The results indicated that both isolates belonged to
Pelargonium flower break virus (PFBV). The RT-PCR test was performed again using a pair of
specific primers (CH1/GH2) designed to amplify a 1500 bp DNA fragment from the 3' end of the
PFBV virus genome containing the coat protein gene on the same samples, that confirmed the
accuracy of the results of the previous step. The amplified DNA formed on the gel of three selected
isolates was extracted from the gel and subjected to sequencing. Phylogenetic analysis was performed
based on the amino acid sequence of CP gene and phylogenetic tree (genealogy) was drawn using
neighbor joining method. The results of phylogenetic analysis showed that the reported PFBV isolates
from different countries are in two groups and three PFBV isolates of Iran were placed separately in
one subgroup from the subgroups of other countries. This is the first report of PFBV in Iran.
Keywords: Detection, Ornamental plants, Pelargonium, Tombusviridae family, Virus.



