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Abstract

Iris yellow spot virus (I'YSV) is a member of the Eurasian phylogenetic group of the genus Orthotospovirus.
Similar to other species in the genus, the viral particles contain three genomic fragments: small (S), medium
(M), and large (L) RNAs. In the present study, the complete nucleotide sequence of the small fragment (S)
RNA of two 1YSV isolates from leek (Allium ampeloprasum ) (I'YSV-LelM) and onion (A. cepa) (IYSV-
0O2K) and the non-structural gene of the M RNA of the I'YSV-LelM isolate were determined. The results
showed that based on nucleocapsid (N), small (NSs), and medium (NSm) RNA fragment non-structural
genes, the isolates of Markazi Province are more closely related to each other than other I'YSV isolates.
However, the intergenic region (IGR) of the two isolates showed significant structural differences compared
to other sequenced I'YSV isolates. The IGR of the 'YSV-LelM isolate was longer than those of other 1'YSV
isolates studied, while, for 1'YSV-O2K isolate, it was 440 nucleotides shorter. It was also found that for
Indian and Dutch 1YSV isolates, the IGR was 31 and 22 nucleotides shorter than that in the 1'YSV-LelM
isolate. These findings provide new information about the genetic diversity and phylogeny of I'YSV isolates.
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Fig. 1. Spindle-shaped necrotic spots on leeks (right) caused by Iris yellow spot virus. Necrotic lesion on
Nicotiana benthamiana leave after inoculation with 1'YSV-LelM isolate.
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Table 1. Properties of the primers used for amplification of S RNA and NSm gene of Iranian Iris yellow spot

virus isolates.

Primer Sequence (5°-3”) nt position Genome Annealing Reference

Name in genome segment  Tem.
IYSV-NSs-F  GGGATCCAGAGCAATCGAGGTAC 1-16 S 58 Current study
IYSV-NSs-R CAGAACTGAGACTGATACAGGTAGG 1298-1322 Current study
IYSV-IGR-F AAGTGGAGATAGACGGTAGGAC 1216-1237 56 Current study
IYSV-IGR-R GACTGCACTCCTGGAACTTCGG 2398-2419 Current study
IYSV-1Y2 TTAATTATATCTATCTTTCTTGG 2270-2292 55 (Pozzer et al. 1999)
IYSV-1Y1 ATGGCTACCGTTAGGG 3076-3091 (Pozzer et al. 1999)
EA-R TTGTTCAATGAAGCAGCACC 2379-2398 52 (Hassani-Mehraban et al. 2016)
AS-EA-F GGGGGATCCAGAGCAATCGAGG 3148-3161 (Hassani-Mehraban et al. 2016)
IYSV-NSm-F TCGGTGCAGCAATCAAATATCC 8-29 M 54 Current study
IYSV-NSm-R GGGCCAAAGCTGGCCTTGGCCTT 1224-1246 (Gawande et al. 2015)
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Table 2. Accession numbers of different orthotospoviruses isolates used for phylogenetic analysis of Iranian Iris

yellow spot virus isolates.

Virus species/ isolate Location S NSm

N NSs IGR
Alstroemeria yellow spot virus (AYSV) The Netherland - MF469035 MF469035 MF469034
Capsicum chlorosis virus (CaCV) Iran KX757228 KX757228 - KX7577229
Hippeastrum chlorotic ringspot virus (HCRV)  China - KC290943 KC290943 JX833565
Iris yellow spot virus Iran HQ148174 - - -
Iris yellow spot virus Iran HQ148173 - - -
Iris yellow spot virus India KJ868797 KJ868797 KJ868797 KMO035409
Iris yellow spot virus India EU310272 - - -
Iris yellow spot virus The Netherland AF001387 AF001387 AF001387 AF214014
Iris yellow spot virus Japan AB871451 - - -
Iris yellow spot virus USA KF263486 - - FJ361359
Iris yellow spot virus USA DQ233479 - - -
Iris yellow spot virus Brazil AF067070 - - AF213677
Iris yellow spot virus Zimbabwe MF359019 MF359021 - MF359020
Iris yellow spot virus Seri Lanka GU901211 - - -
Iris yellow spot virus Australia AY 345226 - - -
Iris yellow spot virus Pakistan MG676231 - - -
Iris yellow spot virus Tajikistan Tajikistan JQ814625 - - -
Polygonum ringspot virus (POIRSV) Italy - KX468762 KX468762 KX468763
Tomato yellow ring virus (TYRV)-t Iran - AY686718 AY686718 JIN560177
Tomato yellow ring virus (TYRV)-s Iran - DQ462163 DQ462163 -
Melon yellow spot virus (MYSV) Thailand - - KX711613 -
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Table 3. Nucleotide and amino acid comparison complete S RNA fragment of Iranian LelM, O2k and Le2M
isolates with other 1'YSV isolates and other species of Eurasian phylogenetic group of orthotospoviruses. Isolates

names are listed in Table 2.

Virus Name S RNA 5'UTR-S NSs ORF IGR-S N ORF 3'UTR-S NSm ORF

nt %nt nt %nt nt %nt %aa nt %nt nt %nt %aa nt %nt nt  %nt %aa
1YSV-LelM 3161 - 71 - 1332 - 866 - 822 - - 70 - 936 - -
1'YSV-02K 2721 84.2 71 100 1332 97.4 97.9 426 48.3 822 979 98.1 70 100 - - -
1YSV-Le2M - - - - - - - 426 454 822 99.7 100 - - - - -
I'YSV-Netherland 3105 928 70 91.5 1332 958 96.3 811 83.8 822 96.9 97 70 97.1 936 96.7 98.7
1'YSV-India 3091 932 70 929 1332 96.9 96.8 812 86 822 96.2 948 70 94.2 936 92.8 92.6
I'YSV-USA - - - - - - - - - 822 886 919 - - 936 89.1 94.2
1'YSV-Brazil - - - - - - - - - 822 90 926 - - 936 87.2 91
1YSV-Zimbabwe - - - - 1332 91.1 96.6 - - 822 92 948 - - 936 89.9 94.8
AYSV 2734 58.7 72 59.7 1332 76.8 85.1 407 28.8 819 66.1 589 71 74.6 927 78.4 86.1
HCRV 2744 598 72 75 1338 734 76.2 437 25 825 71.3 68.9 72 85.9 927 78.6 82.3
PolRSV 2484 554 73 66.2 1332 73 74 183 115 825 71 697 72 79.1 927 76.2 84.2
TYRV-s 3006 66.3 71 70.8 1332 81.6 88 707 285 825 743 715 72 T71.7 - - -
TYRV-t 3061 685 71 70.8 1332 83.6 905 762 26.2 825 75.6 722 71 845 927 80.8 89.3
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Fig. 2. Comparison of the small RNAs in different Iris yellow spot virus (1YSV) isolates used in the present study.
The coding N and NSs genes, un-translated regions of 3 ‘and 5' (UTRs) and intergenic regions (IGRs) are shown
in light gray, dark and white boxes, respectively. The isolates and their S fragment sizes are shown on the left.
The sizes of translated and un-translated regions are shown at the top of the boxes. The rate of identity (%0)
between the UTRs (vs. IYSV-LelM) is presented at the nucleotide level, and that of the NSs and N proteins at the

amino acid level. Black arrows and cursive lines show probable deleted parts in IGRs
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Fig.3. Phylogenetic relationships of Iris yellow spot virus isolates from Markazi province with other species of
Orthotospovirus based on; a. the amino acid sequence of the nucleocapsid (N) gene, b. non-structural protein
genes NSs, ¢. NSm, and d. the intergenic region (IGR). Trees were constructed based on neighbor-joining method
with 1000 bootstrap replicates using MEGA X software. Bootstrap values less than 50% are not shown. Isolates
origin and accession numbers are also listed in Table 2.
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