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ABSTRACT

Canola (Brassica napus) is one of the most important members of Brassicaceae family and Turnip mosaic virus is
one of the most widespread viruses in canola fields all around the world. During May and April of 2018, 66 canola
samples were collected from different regions of south Khorasan Province. The samples showed symptoms such as
yellowing, stunning, mosaic and leaf distortion. Total RNA of samples was extracted by Dena Zist kit (Iran) and then
DNA complementary was made by reverse primer. RT-PCR is done using specific primers of TuUMV. A fragment
with 680 bp length was amplified and sequenced in 12 canola samples that had high similarity to TuMV. Therefore,
positive samples used in RT-PCR by specific primers of TuUMV related to coat protein coding regions. Finally eight
amplified fragments with 980 bp length were sequenced and then analyzed by Blast, MegaX, SDTv and DnaSPs
softwares. Results showed that six samples of canola were infected by TuMV. Consequently, phylogenetic analysis
of four non- recombinant isolates that are sequenced perfectly used in the phylogeny analysis and results showed that
Iranian isolates in this study located in Asian BR phylogeny group included other Asian isolates. Nucleotide
similarity between Iranian isolates ranged from 90 to 95%. Recombination analysis using RDP4 showed that two
Iranian isolates (CSe55, CSe39) are recombinant and are evolved from minor and major parents. Nucleotide diversity
by DnaSP showed that population of TuMV is developing in this part of Iran. This survey is the first report of TuUMV
in south khorasan and molecular investigation of TuMV in Canola field.
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RT-PCR
Reqi Number of Numbers of Positive samples
egions Samples by specific primers
p y Sp! p
Sarayan 19 2
Sarayan 4 1
Ferdows 11 0
Ferdows 21 4
Ayask 6 1
Ayask 5 0
Total 66 8
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Table 2. Primer sequences of TuUMV used in this research

Primers Genomic location Primer sequence
Forward primer (TUMVF) 8705-8726 5’-CAAGCAATCTTTGAGGATTAT-3’
Reverse primer (TUMVR) 9690-9669 5’-TATTTCCCATAAGCGAGAATA-3’

Forward primer (CIF)
Reverse primer (CIR)

GGIVVIGTIGGIVVSIGGIAARTCIAC
ACICCRTTYTCDATDATRTTIGTIGC
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Figure 1. Symptoms that are visible in samples infected by TuMVin canola fields
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Table 3. List of collected isolates from South

Khorasan

Region of Isolate Recombinant Accession

sampling name Number
Ayask Cay46 - Mn017724
Sarayan CSr55 + Mn017725
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Figure 2. Phylogenetic tree obtained from the alignment of nucleotide sequences of the Coat protein of TUMV
isolates from 6 Iranian isolates of Canola with some other of isolates the world. For each sequence, the country of
origin, name of isolate and accession No. are indicated. Phylogenetic trees were constructed using MEGAX version 6
and the maximum likelihood tree test with 1000 bootstrap replications as the best method for phylogeny of this virus.
NYSY is considered as outgroup
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Table 4. Investigation on recombination events in Iranian isolates of TuUMV from Canola using RDP4
. . . . Methods

Recombinant isolates Major parent Minor parent RGCBMCS T

CSe39 Skk16 Q-Ca/Canada/Brassicarapa/D10927 - + + + - - +

SKK90/Iran/C.sativus KwB779J/Japan/B.rapa/AB25 SKB20/Iran/Crocus sativus - - -+ -+ o+

SHG32/Iran/c.sativus SKK10/Iran/crocus_sa Unknown -+ -+ o+ o+ -
KYD81J/Japan/Radish 1S1/1srael/Allium

sativus/AB09361 Unknown ampeloprasum/AB0936 S -+ -+ -

SKK92/Iran/C.sativus Unknown PV376-Br/Germany/B.napus/Ab093 - - - + + + -

CSf55 SKK10/Iran/ (C.sativus) Unknown - - -+ -+ o+

SHG27/Iran/C.sativus BZ1/Brazil/B.Oleracea/AB093611 Q-Ca/Canada/B.rapa/D10927 R T

HRD/China/R.sativus/AB093627 BZ1/Brazil/B.Oleracea/ ABO Cay46 - - -+ -+ 4

DnaSp ,[38le 5 b §2ios ol )3 ondiom) 2 (215)L5 09,5 Slez 58 (S5 €95 (omyz B Uy
Table 5. Investigation of the possibility of nucleotide diversity among four phylogenic groups in this study by DnaSP
Number of InDel  InDel Haplotype  InDel Diversity, InDel Diversity — Theta (per sequence)

Tajima’s D

Haplotypes Diversity k(i): per site, Pi(i) from |, Theta(i)-W
Asian 3 0.345 0.509 0.00054 0.683 -0.77815
Basal BR 2 0.250 0.250 0.00029 0.386 -1.05482
World B 2 0.21 0.235 0.00023 0.363 -1.0043
BasalB 2 0.286 0.286 0.00033 0.408 -1.00623

P<e]o b s saSghle g5 :IDel taslive 0595lSs yo ;0 souilS s £4i5 Pi tlaasgxlS e jo £4i5 Ki
Ki: Nucleotid diversity, Pi: Nucleotid diversity in each nucleotid, InDel: Haploid diversity, P< 0.05
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Figure 3. Homology matrix of Coat protein of 6 Iranian isolates of TuMV compared with some world isolates using
SDTv.Similarity among Iranian isolates of TuUMV was 90-95%.
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Figure 4. Position of recombination events in TuMV samples isolated from canola in this research
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