M Agricultural Biotechnology Journal :

Shahid Bahonar Tranian
University of Kerman Biotechnology Society

Print ISSN: 2228-6705 Online ISSN: 2228-6500

Molecular characterization of Iranian isolates of Alfalfa mosaic virus
based on movement protein gene

Fereshteh Alipour
Former MSc. student, Department of Plant Pathology, College of Agriculture, Shahid Bahonar

University of Kerman, Kerman, Iran E-mail: fereshteh.alipour70@gmail.com

Hossain Massumi
*Corresponding author. Professor, Department of Plant Pathology, College of Agriculture,

Shahid Bahonar University of Kerman, Kerman, Iran E-mail: masoomi@uk.ac.ir

Jahangir Heydarnejad
Professor, Department of Plant Pathology, College of Agriculture, Shahid Bahonar University of

Kerman, Kerman, Iran E-mail: jheydarnejad@uk.ac.ir

Akbar Hosseinipour
Associate professor, Department of Plant Pathology, College of Agriculture, Shahid Bahonar

University of Kerman, Kerman, Iran E-mail: hosseini@uk.ac.ir

Mohammad Maddahian
Former Ph.D. student, Department of Plant Pathology, College of Agriculture, Shahid Bahonar

University of Kerman, Kerman, Iran E-mail: maddahian91@gmail.com

Abstract
Objective

Alfalfa mosaic virus (AMV) is one of the most important plant viruses that has a wide host range
and economically is a destructive virus in the world and Iran. The aim of this research is to study
the MP gene of Iranian AMYV isolates and its application in the phylogenetical analysis and

compare it with the CP gene.

Materials and methods

During 2014 to 2017, a number of plant samples including alfalfa and weeds were collected from
alfalfa fields in six Iranian provinces. ELISA test using polyclonal antibodies and RT-PCR were
employed to check the AMV infection of the samples. Among the AMV infected samples, 20

isolates including 17 from alfalfa and three wild species including Sonchus oleraceus L.,
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Chenopodium amaranticolor L. and Plantago ovate L. were chosen for phylogenetical analysis
based on the sequence of the MP gene.

Results

Phylogenetic analysis based on the nucleotide sequence of movement protein (MP) gene of AMV
including Iranian (n=20) and GenBank isolates (n=15) showed that all isolates are divided into
two group | and Il and each group is also divided into two subgroups A and B. The majority of
Iranian isolates were placed in group II. All abroad and two Iranian isolates (Accession numbers:
KX535454 and KX535456) were placed in subgroup IA, and subgroup IB is limited to three
Iranian isolates (Accession numbers: KX535460, KX535458 and KX535462). Whereas based on
the part of the nucleotide sequence of the MP gene (468nt), most of Iranian isolates, together with

one Spanish isolate (JQ691163) were clustered in a new subgroup (11B).

Conclusions

According to the results of this study, it seems that the MP gene can be used to analyze the
phylogenetic relationships between AMV isolates. Since the origin of AMV is from Far-East and
central Asia and due to the host variability of the virus in these regions, AMV probably has a high
genetic diversity in Iran.
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Table 1. Origins of Iranian AMV isolates used in this study
Isolates Province-region Plant host Accession number
(MP gene)

Ya.Ha.A Yazd.Harat Alfalfa KX535451
Ya.Ma.A Yazd.Marvdasht Alfalfa KX535452
Ya.Za.A Yazd.Zarch Alfalfa KX535453
Az.Mi.A Azarbayejan Gharbi-Miandoab Alfalfa KX535454
Az.Sa.A Azarbayejan Gharbi-Salmas Alfalfa KX535455
Es.Fi.A Esfahan-Filor Alfalfa KX535456
Es.Go.A Esfahan-Goldasht Alfalfa KX535457
Fa.Es.A Fars-Estahban Alfalfa KX535458
Fa.Fa.A Fars-Fasa Alfalfa KX535459
Go.Go.A Golestan-Gorgan Alfalfa KX535460
Ho.Mi.A Hormozgan-Minab Alfalfa KX535461
Ke.Ma.A Kerman-Manujan Alfalfa KX535462
Kh.Be.A Khozestan-Behbahan Alfalfa KX535463
Kh.Be.Al Khozestan-Behbahan Alfalfa KX535464
Kh.Be.A2 Khozestan-Behbahan Alfalfa KX535465
Kh.Be.A3 Khozestan-Behbahan Alfalfa KX535466
Si.Ze.A Sistan Balochestan-Zehak Alfalfa KX535467
Es.Jo.Ch Esfahan-Jozdan Chenopodium album L. KX535468
Kh.Sa.PI Khorasane Razavi-Sabzevar Plantago sp. KX535469
Kh.Sa.So Khorasane Razavi-Sabzevar Sonchus asper L. KX535470
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Figure 1. Symptoms of naturally infected with Alfalfa mosaic virus, A:. Sonchus oleraceus

showing general yellowing and partial chlorophyll denaturing, B: Chenopodium
amaranticolor and C: Plantago ovate non symptoms, D: Medicago sativa showing mosaic and

vein clearing
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Figure 3. Phylogenetic relationships between the Iranian AMV and other published AMV

isolates. The tree was drawn using the 903 bp sequence of the MP gene. The Iranian isolates

are in bold. MP gene sequence of cucumber mosaic virus (CMV) included as outgroup
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Table 2. Differences in amino acid residues among phylogenetic groups of Alfalfa mosaic

virus according to complete and partial deduced amino acid sequence of the movement
protein

Amino acid position

Type? 123 262 263 268 269 272 275 277 278 279 284 285 286 289 293 295 297 299

Whole
MP
B - - K S - - - - - - - - - - N A s P
m - A T - A S D A N V I R S D - - - -
Partial
MP
IB L - - - - ..o

2 Analyzed sequences corresponded to positions 262 to 289 of 299 amino acids of complete MP

sequence and position 123 to the 155 amino acids of partial MP sequence.
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H-B og,5 5 10 48 Slpl wlis aw i 53 (¥ Jgao) 2i25)8 )15 dunlie 5)50 Ciliseo glacunen 1> MP 5 (saglS
Cunl 0359 ] oS Calisco plB,l L azigy olS slise .3y dgng (+/+FY) VU biws (SiS5 £oi clilonyd S #dlg (Y JSS)
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Table 3. Genetic diversity and average of the nucleotide substitution in MP gene sequence

of AMV isolates according to the geographical origin and phylogenetic groups

s sloogS 5 il acomer  bBilishe OS° dN® - dNASS s ey DY

Geographical Number of Genetic )

populations/Phylogenetic groups  sequences L
(diversity

World 15 0.147 0.021 0.143 0.050

Iran 20 0.114 0.039 0.341 0.056

Asia- Australia 8 0.150 0.024 0.158 0.053

America 2 0.053 0.004 0.083 0.016

Europe 6 0.153 0.023 0.148 0.052

Group | 20 0.157 0.030 0.191 0.059

Group I-A 17 0.141 0.021 0.149 0.048

Group 1-B 3 0.146 0.032 0.218 0.058

Group Il 15 0.089 0.033 0.368 0.046

Group II-A 12 0.056 0.019 0.344 0.028

Group 11-B 3 0.154 0.035 0.226 0.062

AN/ASC ols o 55 Bl piol sla v Sl dlami pile (NP ol o 55 Bl pie b gy 35 ls dlasi usile :dS?
2l dan (e 1 Sy 98 DT Wluglie 5l Cda b (gl B3Ik U g Bdlte (a3l (o o (il
Li 1993; Pamilo ) ws3,5 sslisus! PBL L, 31 AN/DS g AN S dmwloe (sl dacdsl i o 55 ools 12 (adgilSes

.(and Bianchi 1993

dS: average number of synonymous substitution per site; dN: average number of synonymous
substitution per site; D: Genetic diversity; dS and dN are calculated by the PBL method (Li 1993;
Pamilo and Bianchi 1993).
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50 CP JelS pgs5 5,90 > Trucco (2014) 4 Parrella et al. (2011) w)p (olol p Cpwiomed 295 0 punis 1B g
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Figure 5. Pairwise identity matrix of 20 MP gene sequences of Iranian AMYV isolates in this

study and GenBank AMYV isolates using SDT v1.1
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