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Table 1. Characters of used primers in RT-PCR tests.
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1995)
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Figure 2. Characteristics of PFBV isolates used in phylogenetic analysis.

255 Ol e o s oyled Ju
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.
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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.
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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).

PFBV (polais ST L ods 25 anad JI55 oend S

glar aw CH2/CHL olantl gla S5LT L sdd o5 100 bp askd b 53 Ul podie JI5 o
a bl ol o 315 0L GenBank s 3y e sl I b aglie 5 (4l 054) P15 5 P19 P6 (slacl 4 jltaa
Gl aw I CP 03 el Iy 0oyl cws @ 5 ool s 0 gl 155 i il s 5l e 05 3l PFBV
P105 = , P19 = MT843892 « P6 = MT84389L (sla cw 2ues o la b s JIg5 opl codish sla JIs5 (55, 51 (ows s
Ldi o GenBank (glaesls oKL 5> MT843893

e 45 Sl VAYADD [ She 55 ankad o300 oS sls 0L szl alr 4w CP 03 545 5lS 5 I (55 oo S
5 GASAS S e 53 oa Leisl alr an JI5 Coald Olge 558 e el el THP U5k iy L SO ST
S i Al P105 5 P19 wlir 55 45 313 0L il cpl A el Vo088V 5 Q4/A-AANT (5 5 @ kol sl
P6 wlux 4 sls L3 PFBV (sls wlir plo b aslie 3 wldr 4w ol (sl ynl g oo il [0S a0 oS
o la)siS pla s Ol s aller 55 4 s s b 4 0V A gl Sl TOY il el B s o
s Ol s Sslite oLl A Wi 53 ghyls (P105 5 P19) sddsl wlir 53 3503 S () sgar L35S slawlis 5>
bl Sl ok (5551 mazm 6L2S 3y ldaas 5IPLO5 Sl 3l (55l oo Bloe 3 (SIS (sla Sldnas 51 P19
o ol GAS S 5 la JIp anlie e S s OlalS 5 S eaSliags SIS 53 & sy (fpelis) OLes
el aza Q4/F B AS/Y 5 Coglive Ol &S 5ls 0L s LG sl 5IPFBV laglas L alus

Sk 5351y

Sl eslizal LPFBY il laashr (28 0555 05 ool yool JI5 ol ool oz a4y (S5 5kd o)l

dzs S 13 Al Sisls o5 S 5o 55 balis ol oS 515 0L bootstrap S S5 Y+« L 5 Neighbor Joining %,

P L T


http://dx.doi.org/10.52547/flowerjournal.6.2.85
https://dor.isc.ac/dor/20.1001.1.26765993.1400.6.2.3.3
http://flowerjournal.ir/article-1-203-fa.html

[ Downloaded from flowerjournal.ir on 2025-12-19 ]

[ DOR: 20.1001.1.26765993.1400.6.2.3.3 ]

[ DOI: 10.52547/flowerjournal.6.2.85 ]

AF-AD (1P (V¥ r) s olalS 5 IS

L a8 JJ}ALSLA)}«:Sﬁb LgUM.iL,\;-)\ \J}- ‘°}j§ﬂ.).“-§.’.)>‘-<i°}j§)> BB, ))}A @‘jﬂ\ LSLAA'i‘b (OJ.i.;)
L baaldr iy am S1as s Olid sdol glaaldr o)y 3l Sl @l:; O ﬁ.‘)w; O3 S5k sl

4.L.o.>-)| RU VN VRN 5_9)§ u—i‘ )Jvﬁum\ el Ll ous KL ajjf JQJ&.LL@T &LQ‘J&LJMMA}jJ

w;‘)\]; n);jbﬁ)bﬂscdlﬁj])}aﬁsduq\b

g DQ443021-Germany
DQ443020-Germany
DQ443022-Germany

DQ443023-Germany
MT843891-Iran*
MT843892-Iran*
93 | MT843893-Iran*

00 | DQ443019-Spain
DQ443018-Spain
KM884878-China
KM884876-China

KM884877-China
DQ443012-Spain
5 | DQ443017-Spain
0

7

B DQ443016-Spain

DQ443014-Spain
DQ443015-Spain
76 - DQ256073-Spain
100 r DQ443029-Czech Republic
DQ443028-Czech Republic
DQ443011-Spain
AJ514833-Spain
DQ443037-Kenya
DQ443036-Kenya
DQ443033-Kenya

9

il

97 - DQ443032-Kenya
|- DQ443039-Kenya
100 ' DQ443038-Kenya
DQ443027-The Netherlands
po— DQ443026-The Netherlands

DQ443025-Germany
DQ443024-Germany

0.050

Group 1

Group 2

HQ677625-HRSV-USA 7] outgroup

NIy ATYYRES ﬁbbwmx S 05 ‘5~\_w'|‘9;:.a] ‘)b? J"L“"ﬁ(Jb oybw) PFBV dﬂﬁl ALYYIRES ‘égaj_’l:.é -‘:{‘JJZO JS.J‘-

S5 Ve b Neighbor joining sy, pelel » K555k 605555 Colu 5l 63555 sbesls Olge & Alu Mg slacis oa

Skl gial JI g5 Kilodtd o3ls OUES olg o ,s 55 BOOSTrap 25,1 Ve 31 S b plaasls .ad oslizel MEGAX i3 £5 02

b 5 15 ealinul 5,50 OULGroUp ol s 4 Honeysuckle ringspot virus (HRSV) s s oS5 03

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 PFBYV 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.
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