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Abstract 

In order to study phylogenetic analysis, genetic diversity and the effect of selection forces on partial coat protein (CP) of  

Zucchini yellow mosaic virus isolates, seven isolates B10, B21, B22, H7, W5, Z3 and Z14 were collected from several hosts in west of Iran. 

The sequences of the partial CP gene were compared with 64 isolates retrieved from the GenBank. Phylogenetic tree were constructed based 

on 432 nucleotides of CP gene in MEGA6 software and estimation of genetic diversity and selection forces were performed in DnaSP 

v.5.10.05. Sequence analysis revealed that our isolates shared 86-100 % nucleotide identity with each other and 85-99 % with Iranian 

isolates. In phylogenetic analysis, isolates B10, B21, B22, H7, Z3 were placed into European and Iranian group whereas, W5 and Z14 were 

placed in distinct group with east isolates. These results indicated the existence of two different lineages of the ZYMV isolates in Iran. No 

recombination events were detected in this part of ZYMV-CP. 
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Table 1 Accession numbers, hosts and origins of Zucchini yellow mosaic virus isolates/strains analyzed in this study 

Origin (Number of 

isolates)
Accession Numbers

 
Isolates

 
Host

 
Germany (1) AJ420019 Berlin 1 Cucurbita pepo 

Italy (1) AJ420020 Italy 1 C. pepo 

Slovenia (1) AJ420018, Slovenia 1 C. pepo 

Slovakia (1) DQ124243 SE04T C. pepo 

Austria (1) AJ420012 Austria 2 C. pepo 

Hungary (2) AJ459954, AJ459956 H266-2, H272-8 C. pepo 

Japan (2) AB063251, AB188116 Japan M39, 2002 Cucumis melo, Cucumis sativus 

China (7) 

AF513550, AY074808, KM405795, 

KM405800, KJ848750, KJ848752, 

KJ848769, AJ316228, AJ889243 

Shangyu, Shanxi, Z37-2,  Jashi-1, 

Shanshan-1, SG,LG1 

Cucurbita moschata, C. moschata,  

Benincasa hispida, C.melo, C 

.melo, Lu a cylindrical, C. pepo 

Singapore (1) AF014811 Singapore C. sativus 

South Korea(2) AJ429071, KT884450 A, Andong Altheae rosea, Citrullus lanatus 

Taiwan (2) AF127932, AF127933 TW-TNML1, TW-NT1 C. melo, C. sativus 

Iran (19) 

FJ705272, FJ705256, FJ705257, FJ705253, 

FJ705264, FJ705269, FJ705262, FJ705266, 

FJ705271, FJ705268, FJ705267, KP748228, 

JN183062,  FJ705259,  FJ705260,  FJ705261,  

FJ705263,  FJ705270,  FJ705258 

Azr.Mak.W, Bos.Bor.S, Esf.Esf.C, 

Azr.Sha.C, Ker.Baf. S, Sis.Zah.C, 

Hor.Haj.W, Ker.Ker.S, Yaz.Yaz.C, 

Sis.Zab.W, Kho.Mash.S, Dezful, ZYMV-

Fars, Gil.Ras.C, Ham, Aas.C, Ham.Mal.W,  

Hor.Min.S. The.Kar.S, Far.Mar.M 

Citrullus vulgaris, Cucurbita 

maxima, C. sativus, C. sativus, C. 

maxima, C sativus, C. vulgaris, C. 

maxima, C. sativus, C. vulgaris, 

C. maxima, C. pepo, C. pepo, C. 

sativus,  C. sativus, C. vulgaris, C. 

maxima,  C. maxima, C. melon 

Poland (1) EU561044 Zuy C. pepo 

Australia (6) 
JF792449, JF795795, JF795796, JF792368, 

JF792369, JF792444 

Cvn-2, Cvn-11, Cvn-12, Knx-6, Knx-7, 

Qld-1 

C. pepo, C. maderaspatanus, C. 

maderaspatanus, C. melo, C. 

maxima, C. moschata 

USA (5) 
KJ923769, HM768199, 

EU371648, JX028592, D13914 
leaf23, GH81, L5, HBCF-74, Florida 

C. pepo, C. pepo, C. pepo, 

Cucurbita foetidissima, C. 

moschata 

France (3) FJ389695, JN861005,  JN861004 C05-205, E15,E9 C. pepo, C. pepo, C. pepo 

Viet Nam (3) DQ925447, DQ925450,DQ925451 
ZYMV-VN/Cm3, ZYMV-VN/Cm2, 

ZYMV-VN/Bh1 

C. moschata, C. moschata, 

 

B. hispida 

New Zealand (1) AY995216 - C. pepo 

Serbia (2) JN561294, JX262125 550-11, 308-10 C. lanatus, C. pepo 

Bosnia & 

Herzegovina(1) 
KF836440 314-12 C. lanatus 

Spain (1) DQ645729 ZYMV C-16 C. pepo 

Czech Republic (1) KF976712 H C. pepo 

*

 

* Names of isolates are written in an order respective to their accession numbers and hosts 

E. coli(NCBI)



 
TW-TN3NC_003224

SDT v.1.2

(TW-TN3)

ZYMV

Table 2. Characteristic of Zucchini yellow mosaic virus isolates are sequenced in this research 

Accession numbers

 

Host

 

Symptoms*

 

Collected area

 

Isolate

 

KU903004 Phaseolus vulgaris

 

S, LD

 

Saqqez

 

B10
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CS, VC, DL
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Z14
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C. pepo

 

VY, LD

 

Mariwan

 

Z3

 

*SLDMCSVCVY

 

* S, stunt; D, vein banding; LD, lead deformation; M, mosaic; CS, chlorotic spot; VC, vein clearing; VY, vein yellowing. 
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Fig. 1. Two dimensional pair wise sequence identity color plot of the ZYMV isolates 
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Table 3. Genetic characterization of Zucchini yellow mosaic virus coat protein from different subpopulations. N, number of isolate; H, number 

of haplotypes/isolates; Hd, haplotype diversity; S, number of polymorphic (Segregating) sites;  (Eta), total number of mutations; , nucleotide 

diversity; dS, synonymous nucleotide diversity; dN, non-synonymous nucleotide diversity.  
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Fig. 2. Phylogenetic relationships of Zucchini yellow mosaic virus isolates reconstructed based on CP gene sequence data using the Maximum 

Likelihood method. Bootstrap values over 60 % are given at the nodes. Identities of isolates are given in Table 1. 
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