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Molecular identification of Strawberry mottle virus in strawberry fields
of Kurdistan Province based on the 3'NCR
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MSc. Graduated student and assistant professor in Plant Pathology (respectively), Department of Plant Protection,
Faculty of Agriculture, University of Kurdistan, Sanandaj, Iran

Abstract

In the summer of 2018, viral symptoms corresponded to Strawberry mottle virus (SMoV) in some strawberry fields were observed and
48 leaf samples/plants were collected from different fields from Kurdistan Province. In the preliminary test, some samples were inoculated to
Fragaria vesca by strawberry aphid (Chaetosiphon fragaefolii) and SMoV-symptoms were observed after about two weeks. Then, total RNA
of samples was extracted by silica-capture method and subjected to cDNA synthesize with random hexamer primers. RT-PCR was done by
specific SMoV pair primer and amplified fragments were observed on 1.2% agarose gels. RT-PCR results were showed that 28 out of 48
samples were infected by SMoV. Based on the geographical origin, cultivar and symptoms, five isolates were selected, ligated to pTG-19
and transformed to Escherichia coli. Recombinant plasmids were sequenced and analyzed for molecular characterization and phylogenetic
studies on SMoV 3'NCR. Mean genetic distance between the isolates from Iran was 0.005 = 0.002 but between these isolates and the other
isolates available in GenBank was 0.084 + 0.008. The highest and lowest genetic distance was found between K3 with NSper51 (0.093 *
0.008) and SQA/AG with NB926 (0.019 + 0.017) from Canada, respectively. This is the first report on occurrence of SMoV on strawberry in
Kurdistan Province.
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Table 1. Accession numbers, origin, name and host of Strawberry mottle virus (SMoV) isolates analyzed in this study.

Origin Accession number Isolate name Host Position
Canada KU200453 NB926 Fragaria ananassa RNA1
Canada KU200454 NB926 F. ananassa RNA2
Canada KU200456 NSper3 F. ananassa RNA1
Canada KU200457 NSper3 F. ananassa RNA2
Canada KU200458 NSperl7 F. ananassa RNA1
Canada KU200459 NSperl7 F. ananassa RNA2
Canada KU200460 NSper51 F. ananassa RNA1
Canada KU200461 NSper51 F. ananassa RNA2
China KU177218 Ontario F. ananassa RNA1
China KU177219 Ontario F. ananassa RNA2
Germany AJ311875 1134 F. ananassa RNA1
Germany AJ311876 1134 F. ananassa RNA2
South Korea MG418837 MH F. ananassa -
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Fig. 1. Observed leaf deformation symptoms on a strawberry plant
collected from Torivar near the Sanandaj city (A),

induction of sever mottle symptoms on Fragaria vesca (B) following
sap inoculation by Chaetosiphon fragaefolii.
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Fig. 2. A:1.2% agarose gel separation of a 461-bp polymerase chain
reaction (PCR) product amplified from various isolates of
Strawberry mottle virus (SMoV) collected from various regions of
Kurdistan province using primers Smdetncrda and Smdetncrlb. Lane
1, DNA 1kb DNA ladder; lane 2, Positive control; lane 3, Negative
control (healthy Fragaria ananassa). B: 1.2% agarose gel separation

of a 461-bp PCR product amplified from Fragaria vesca inoculated
by one of the SMoV isolate.
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Table 2. Sampling region, number of tested samples by RT-PCR, number
(percentage) of strawberry samples infected by Strawberry mottle virus
and number of sequenced isolates which were selected from each
geographical region

Region Number of Infected Number of
tested samples sequenced
samples  (Percentage) samples

Arandan 16 4 (25%) 1
(Sanandaj)
Mochesh (Kamyaran) 12 8 (33.33%) 1
Gazneh (Sanandaj) 5 4 (80%)
Marivan 9 8 (88.88%) -
Saqgez 2 1 (50%) 1
Baneh 2 2 (100%) -
Torivar (Sanandaj) 2 1 (50%) 1
Total 48 28 (58.33%) 5
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Table 3. Characteristic of Strawberry mottle virus were sequenced in this study with their accession numbers.

Sample code Origin Host Symptoms Accession numbers
K3 Abbasabad (Kamyaran) Fragaria ananassa cv. Paros MM, LD MK303320
SS2 Saqqgez F. ananassa cv.. Paros MN, Y MK303321
K9 Mochesh (Kamyaran) F. ananassa cv. Paros LD MK303322
SQA Arandan (Sanandaj) F. ananassa cv. Queen Elisa D, MM MK303323
AG Torivar (Sanandaj) F. ananassa cv. Kurdistan NS MK303324
MM, mild mottle; LD, leaf deformation; MN, marginal necrosis; Y, yellowing; NS, non-symptom
S g Sy 523 INCR G il (S5 sl ol aess gl =8 Jgutor
Table 4. Results of Genetic characteristic of Strawberry mottle virus based on the 3'NCR
Populations N H Hd K S ] n
Iran 5 4 0.900 2.40 6 0.005
Canada 8 8 1.000 23.07 56 66 0.050
World 13 13 1.000 18.73 65 76 0.050
Total 18 17 0.993 17.76 70 83 0.047

S5 L da g JS slaas m o Bl sl lslues S (S shla & :Hd (e sa sl SMaE H e ped sluas N

N: Number of isolates, H: Number of polymorphism, Hd: Haploid diversity, S: Number of segregation site, n: Total mutations; n: Genetic diversity.
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Fig. 3. Mean pairwise number of nucleotide differences per site
(nucleotide diversity, ) calculated on a sliding window
50 and step size 25 across the 3'NCR.
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