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ABSTRACT

To determine incidence of nepoviruses in vineyards of zanjan province, 168 symptomatic and non-symptomatic samples
were collected during season growing 2014-2015. Total RNA was extracted from the 57 leaves and green shoots of selected
samples and then cDNAs were synthesized. Genomic segment of Arabis mosaic virus (ArMV), Grapevine deformation
virus (GDeV), Grapevine fan leaf virus (GFLV) and Tomato ring spot virus (TORSV) was amplified by polymerase chain
reaction (PCR) using specific primers. The result revealed that the expected bands were amplified at 15.7, 15.7, 10.5 and
14% of different samples belong to ArMV, GDeV, GFLV and ToRSV, respectively. Following sequencing and multiple
alignment of nucleotide sequence of amplified fragments with isolates that retrieved from NCBI. Phylogenetic tree was
created by MEGAG software using Neighbour-Joining method. The result revealed that the Iranian isolates were grouped
with reported isolates from different regions around the world based on geographical. This is the first comprehensive study
based on molecular methods to determine grapevine nepoviruses in Zanjan province and the first report of GDeV from
Zanjna based on our knowledge.

Keywords: Arabis mosaic virus, grapevine deformation virus, grapevine fanleaf virus, RT-PCR, tomato ringspot virus.
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Table 1. Sequence of primers that used to detect nepoviruse’s memebrs

Region Length Primer sequence Primer Virus Reference
Coat Protein 740 ﬁ:gggﬁg%%%%%ﬁg%%@%%e ﬁrrg;'; ArMV This Research
Coat Protein 500 gggxg %%T%%%’éi%&%@ééﬁéﬁ$g g gg\\;; GDeV This Research
o5 EVERCECIOCCATIACCTCOTCROCAS cive  omv Sopmed
Polyprotein 500 %Sggg ig?‘géﬁggggfg%%ﬁ%ﬁ :rrggg\\;g ToRSV This Research
Coat Protein 865 GVA-HSS7-F GACAAATGGCTCACTACG GVA-HSS7 GVA This Research

GVA-C7273-R CATCGTCTGAGGTTTCTACTAT

GVA-C7273
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Figure 1. Viral-like symptoms in grapevine samples concerning detected virus. A) Chlorotic spots in infected by
Tomato ring spot virus; B) Vein clearing in infected by Grapevine fan leaf virus; C and D) Leaf deformation and
reduced size in infected by Arabis mosaic virus; E) Yellowing and leaf deformation in mixed infection by Arabis

mosaic virus and Grapevine deformation virus; F and G) Vein clearing and leaf deformation in infected by Grapevine
deformation virus; H) Mix infection by GFLV and ArMV.
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Figure 2. Phylogenetic analysis of GFLV, ToRSV, GDeV and ArMV based on nucleotide sequences of complete or
partial coat protein gene by Neighbour-Joining methods in MEGAG software with 1000 bootstrap replicates. The new
Iranian isolates showed by different symbols.
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Table 2. Virus infection in different samples and mix infections

Sample ToRSY Rg;:\:/R CFLV AV Sequenced Mix Infection Symptoms Region
B2 + + ToRSV, GDeV RS, LD, Y Zanjan
B6 + + + ToRSV, GDeV, ArMV Y, LD Abhar
BN 1 + VvC Zanjan
BP 5 + VvC Gheydar
BZ 3 + * VvC Gheydar
Bz 4 + * VvC Zanjan
Gr 17 + * CCh, Y Soltaniyeh
Gr 10 + + * GDeV + ArMV LD, Zanjan
Gr 204 + * MCCh Abhar
Gr 220 + + + ToRSV, GDeV, ArMV LD, CCh, Y Tarom
Gr 222 + ToRSV Y, RS Mahneshan
Gr 226 + Ab-bar
Gr 233 + + * ToRSV + GDeV LD, Y Abhar
Gr 235 + LD Khoramdareh
Gr 236 + * MLD Soltaniyeh
Gr5 + + ToRSV+ GDeV Y, CCh, LD Zanjan
Gr100s + * Abhar
Gr243s + + GFLV+ArMV VC, YV Mahneshan
Na 11 + + Gheydar
P24 + + GFLV+ArMV VC Zanjan

P 25 + + ArMV+ GDeV LD Zanjan

RS; Ring Spot, LD: Leaf deformation, Y: Yellowing, VC: Vein Clearing, CCh: Color Changing, MCCh: Mild Color Changing, MLD: Mild Leaf
Deformation.
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Table 3. The properties of different isolates used for phylogenetic analysis (new isolates in this research showd as Bold)

Strains Host Origin GenBank Acc. No. Virus
- Butterbur Japan AB279739 ArMV

- narcissus Japan AB279740 ArMV
ArMV-MD Vinca major USA EU433920 ArMV
Lv Ligustrum vulgare Germany EU617327 ArMV

ba winter barley Switzerland GQ369530 ArMV
Chenopodium quinoa Germany KC138733 ArMV

Nar-5067-1 narcissus Netherlands KJ481199 ArMV
ArMV-Lt1 Crocus sp. Lithuania KP027436 ArMV
p2-U - France X81814 ArMV
P2-L France X81815 ArMV

- Turkey AY233975 GDeV

- Italy AY291208 GDeV

- Italy NC017938 GDeV
Ad6b France AY370997 GFLV
34d - France AY371027 GFLV
MK-14 Grapevine Iran FJ513383 GFLV
S-4-2-2 Grapevine Iran FJ513385 GFLV
S-1 Rubus idaeus USA EF370403 ToRSV
Myro_CL Plum Chile KR911673 ToRSV
Rasp_CL raspberry Iran KR911674 ToRSV
Grl0 Grapevine Iran (Zanjan) MG977028 ArMV
Gr100s Grapevine Iran (Abhar) MG977019 ArMV
Gr236 Grapevine Iran (Soltaniyeh) MG977020 ArMV
Gr233 Grapevine Iran (Abhar) MG977021 GDeV
BZ3 Grapevine Iran (Gheydar) MG977022 GFLV
Bz4 Grapevine Iran (Zanjan) MG977023 GFLV
Grl7 Grapevine Iran (Tarom) MG977024 ToRSV
Gr204 Grapevine Iran (Abhar) MG977025 ToRSV
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Figure 3. Electrophoresis of RT-PCR product in 1% agarose gel
A) M: DNA lambda marker, 1, 2, 3: amplified DNA by specific primers corresponding to partial coat protein of
ArMV; B) M: DNA 100bp Ladder Plus, 1, 2, 3, 4: amplified DNA by specific primers corresponding to coat protein
of GFLV; C) M: DNA 100bp Ladder Plus, 1, 2, 3, 4: amplified DNA by specific primers corresponding to partial
coat protein of TORSV; D) M: DNA 100bp Ladder Plus, 1, 2, 3, 4: amplified DNA by specific primers corresponding
to partial coat protein of GDeV.
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