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Table 1- Sampling location and number of plant isolates collected from different regions of Iran.

Wl b w5 450 I ol ald sl S5 4 5ad e Ol e
An apparantly Figure number Number of Sampling location Host
healthy sample isolates
) ) s34l
! Figure 2, B > Tabriz Dendranthemaxgrandiflorum
ok ok
1 Figure 2, A, C 5 Tehran Ipomoea sp.
Ll s
1 Figure 2, D 5 Shiraz Dieffenbachia sp.
1 Figure 2, E 5 Yazd
1 Figure 4 5 Shiraz
1 Figure 6 5 Yazd

CDNA sl 5 gl ol,l gl Pl
G ol 3 el Ol s WS L (1440) Ol,Ken 5 Rowhani i, 5l eslatul b aai g 51 S slobt gl A
S rsns b Sl ol o g 5ol plasl S s s sl Bl ) e Y s 00T S 5l e S
SSSY s el «WT@? Gallr a gl Wl Spson (F Jsds) sbd o3y b sl SHLT 51 il
e MGlase s 53 mdo S V0 e o 0o S SOl Sdsies b Slalh Glosis ST s eslind
5 A el S5 ST ) Jlasl 5w b el 2, 51 gl Il s e 0 ¢l Quanta biotech Q-24
S Ads S /Y 5 bl s ki T ds Ko WY ol e il sl GIOLT s Koo Gt el ST e
A 03ls 13 aids O Sdeds gk 453 Vo (gl 53 e 5 0 boksie Al o3 (0 pmol/pl) e iSas ST
A5 S VIO s S e G (555 p #holOl b 55 4 530 sla bl sdzme S5 51 (6,8 sl g e
Yo e VO X RT-buffer) o sSae (gulsn Slin, b 5l Glo s 5815 5L 25 S 55 (sl oS 5 5
(Fermentas, M- . sSae Sbo SCdl 5 a5l (ads Son o) Al Yoo (a5 Sos o) RNasin usl, ¥+ dNTP
Uosls b didn, Sl plS o a sddag byl 05500 SloI 51 Gy ad GLo1 5, a4 MulvLithuania)
S o it JSlge 5 ol 4 o5l e 5 Bk a3l 513 GBI Sles 3 4B Yo B Ve Skeay ] s
G 3 Vr 3 s LS 0313 13 o3l 2S5 el ses Gillae gk (a5 FY o sl G el il

‘)é‘)‘)a»li d\eﬁ) ﬁ‘j RS U WA eblb )‘J'; m)&.‘ )‘J]’w V'Uj dé).w JLQ.‘?J& ‘)}JG—JM 4.5,.;2 Ve CJJ»G‘U ww

=ity ol g S5


https://flowerjournal.ir/article-1-302-en.html

[ Downloaded from flowerjournal.ir on 2025-12-07 ]

VAF=VEV (A ((VF0Y) s olalS 5 S

5 ST Jse s VO MOCl ¥ sa e Y PCR10X 3l il S ¥ (o5l o5 i plonil 25 S Yo ol o
VYO 5 (ad oslinad 55 ST 31 51e b (slo s 5STs 53 5 54 eld eslizel CONA cxle ;3 238, S5l
ij;u Yoo) eddastle CDNA 1 )y Ko Y/0 s .55 TaQDNA polymerase (Fermentas Lithuania) ﬁ)ﬂ B
A 0lsl S 5l Sl o 0T J2STs s (ads See o

(o 99055R) sl 0ls> B msns (2bss il gl bad gas 5151 01 (55 gl Pl

22 23 Do 4 mle Sl leslinal b g ) L 1/0 sled s sbadld 0555 S il o S Y Slae s, o0l 0
2.5% CTAB, 1.4 M NaCl, 20 mM EDTA pH 8.0, 100 mM Tris-HCI pH ) CTAB 5L )y Se Vir jliie el
Sa 5 s S ) E50°C gles 5o alds Ty Gdeds e 3 o3 S LS| L5 5, 4e 3L 4 (8.0, 2% 2-mercaptoethanol
L2 T L N T
L Sk Bl 4i3s A e a4 aidy 53 3 W 53 aiBs 0 Gl 5 oS easl ojlas 4 () YF Cas @)
53 e Ladds Ve Sdeay 5 s 3Ll gl s O e o s A Jae L s a el LSS il
3 las 5 e Ve Jeb1 iy S Yor L I0Ies copms lJpbsnsnl Gl Sl de S Sak wle 4ids
Bhat & Jarret, ) s > 055 jhie Of 2y S 0 3 5 i Kot TodiS Ladis olSiws 53 e 5 A3 S5a ke
.(1995

il oy STy

plxsl (FTGENE2D Jute L Techne o5 25 ) JSG L 5o 5 oSws 3 iy Ko YO ol m 5 5l (glo iy 2S5
10 mM dNTPs (0.5 ul), 10 pM Virion-sense strand primer (1 pl) , 10 pM ) s 25 S YO (> S 53 Sy s

Complementary-sensen strand primer (1 pl) , 10x buffer (2.5 pl) , MgCl, 50 Mm (0.75 ul) , Tag DNA
ol S5 sl 5 L slkee 5 (polymerase 5 U/ul (0.25 pl) , DNA template (1 ul) and Deionized water (up to 25 pl))

Y 51 e S iy 5 o a3 ) ;,,ugwwv.,;cwJ@@@,tf&jﬁj|jw@ﬁ.m¢w
Sl 5o a3 ) Sdeas wsendor 4 3 VY @B Sl 4 esendos a5 00 BT Dol 4 e a0

Wl s kel ¥ J s s W ST 51 plS a Jlast glos s eslinad 4235 0 ke 4 ponbs 455 VY IS

Polymerase Chain Reaction, PCR -v Concentrator -y Begomoviruses -\

A

=ity ol g S5


https://flowerjournal.ir/article-1-302-en.html

VAF=VEV (A ((VF0Y) s olalS 5 S

G953 o 3 oolhiul 3 90 obaisl g sages ST Gl g CanBgn 5 ( Jlgi b =T Joux
Table 2- Name, sequence, and nucleotide position of the degenerates and specific primers used in this

research.
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Figure 1- The results of RT-PCR test in 1% agarose gel including samples infected with Tobamovirus

from the chrysanthemum plant, 2 samples were considered as negative control (apparently healthy
isolates collected from the field) (C-).

odkiomy Aoks 53 (wang Jolo SASHS B Dol 5 e 5 pluli
L 05 e (Y Jsdr) (NID2F, Nib3R) La s 9 55 6558 Skl cax &l eslizad L RT-PCR STy s
G 4y andas JIg s (P IK3) Wis 28 5hcdr YO (go3llil & Sladas " e &) en o By (gediS
aldr A sl ol B (0 el sy e G 03 29 ) SPVG g5 31 6l alir L s ;3 Q4/YF &S 515 oL ol

Nuclear inclusion body -

\YY

Wit olef 5 S5


https://flowerjournal.ir/article-1-302-en.html

[ Downloaded from flowerjournal.ir on 2025-12-07 ]

VAEZAEV (R ((VFF) s 0lS 5 S

S5 o3Il 55 a8 B als (A C E D) &, e i gls 6l : ol g3l W68 5 655 ows s Sobew b 4L Y S
S5 BS 5 I S 5 e p05 0 (A, B, C, D, B) s b s Sljae p S S0 (B) 5508 seasd (D, E)
(Bas wsls TMV ol gsa
Figure 2- Symptoms of viral disease on chrysanthemum leaves include: symptoms of leaf deformation (A,

C, E, D), significant reduction in leaf size (D, E), chlorosis spots (B), leaf deformity and Mild to severe
mosaic (A, B, C, D, E) (this sample was identified as TMV after determining the nucleotide sequence).
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Figure 3- The results of the RT-PCR test in 1% agarose gel including samples infected with Potyvirus
from the I. tricolor plant
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Figure 4- The symptoms of viral disease on the leaves of Ipomea sp. include: Cholorosis spots, deformity
and reduced leaf size (this sample was identified as SPGV after determining the nucleotide sequence).
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Figure 5- The results of RT-PCR test in 1% agarose gel including samples infected with Potyvirus from
Dieffenbachia sp. Plants.
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Figure 6- Symptoms of viral disease on Dieffenbachia leaves including mosaic symptoms, deformity, and
reduced leaf size (this sample was identified as DSMV after determining the nucleotide sequence).
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[ ON075078.1, Chryzanthemum, Thailand
AJ011933.1, China, Vicia faba
X68110.1, chrysanthemum, South korea

KJ624633.1, Gynostemma =pp, China
KJ624633.1, Glycine max, India
HES1844.1, N. tabacum, China
@ 1R- Shiraz, Chrysanthenum sp, Iran

AB369276.1, N. benrhamiana, South korea
~ 2969945.1, Faba sp, China

JX993906.1, Solanum lycopersicum, China
b || HE818446.1, N. tabacum, China

9 L AB369275.1, Petunia hybrida, South korea

“~ OK149218.1, Papaya, China
@ IR- Yazd, Cluysanthemum sp, Iran

99’/ 99! ©U982315.1, Chiysanthemum sp, Egypt

\\ = GU982318.1, Perunia sp, Egypt

GU982317.1, Chuysanthemum sp, Egypt

|— KY810758.1, N. tabacum, UK

MK087763.1, N. benthamiana, Spain

OP525281.1, N. rabacum, Germany

@ IR- Tabriz, Cluysanthemunm sp, Iran
OP525281.1, N.tebacum, Germany

MT737799.1, N. tabacum, Germany

@ IR- Tehran, Cluysanthemum sp, Iran
MN186255.1, Sweet potato, Spain
OL$84374.1, N. rabacum, Germany
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Figure 7- Phylogenetic analysis by maximum likelihood method obtained from the alignment of 880
nucleotide sequences of coat protein gene from 4 TMYV isolates collected from 4 provinces of the country.
Isolates with the same genetic distance have been removed and 24 related isolates are observed in the
phylogenetic tree. 100 bootstrap replicates were used to ensure phylogenetic relationships. Bootstrap
values greater than 69 are shown on the nodes and the roots with lower.
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Figure 8- Phylogenetic analysis by maximum likelihood method obtained from the alignment of 350
nucleotide sequences of NIb gene from SPVG isolate collected from Shiraz. Isolates with the same genetic
distance have been removed and 14 related isolates are observed in the phylogenetic tree. 100 bootstrap
replicates were used to ensure phylogenetic relationships. Bootstrap values greater than 66 are shown on
the nodes, and the roots with lower numbers are compressed. An isolate of potato virus Y, PVY was used
as an outgroup.
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Figure 9- Phylogenetic analysis by maximum likelihood method obtained from the alignment of 350
nucleotide sequences of NIb gene from DsMV isolate collected from Yazd. Isolates with the same genetic
distance have been removed and 14 related isolates are observed in the phylogenetic tree. 100 bootstrap
replicates were used to ensure phylogenetic relationships. Bootstrap values greater than 25 are shown on
the nodes, and the roots with lower numbers are compressed. An isolate of potato virus Y, PVY was used
as an outgroup.
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Abstract

The spread of plant pathogenic viruses is exacerbated by vegetative propagation, which facilitates
rapid transmission. In the spring and summer of 2022, symptomatic samples of
Dendranthemaxgrandiflorum plants exhibiting mosaic symptoms, leaf deformation, and occasional
chlorotic spots were collected from green spaces in Tehran, Tabriz, Yazd, and Shiraz. Additionally,
Ipomoea sp. samples with chlorotic spots were collected from the Faculty of Agriculture at Shiraz
University, while Dieffenbachia sp. houseplant samples with mosaic symptoms and leaf deformities
were obtained from greenhouses in Yazd. To identify the causative viral agents in these symptomatic
plants, degenerate primers targeting significant virus families, as well as specific primers for the
Cucumber mosaic virus, were utilized. Reverse transcription polymerase chain reaction (RT-PCR)
with Tobamovirus-specific primers, based on a fragment of the viral coat protein, confirmed Tobacco
mosaic virus (TMV) infection in symptomatic Dendranthema leaves, amplifying an 880 bp fragment.
Additionally, RT-PCR on Ipomoea sp. and Dieffenbachia sp. samples with Potyvirus degenerate
primers, targeting the nuclear inclusion body region, amplified 350 bp fragments. Subsequent
sequencing confirmed Dasheen mosaic virus (DsMV) in Dieffenbachia sp. and Sweet potato virus G
(SPVG) in Ipomoea sp. Control assays indicated no viral presence in asymptomatic plants. To our
knowledge, this study presents the first report of Dendranthema, Ipomoea, and Dieffenbachia species
infections with these viruses in Iran.

Keywords: Tobamovirus, Potyvirus, Tobacco mosaic virus, Dashin mosaic virus, Sweet potato virus
G.
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