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Table 1. Oligonucleotide primers used in PCR for amplification of WDV DNA fragments

Primers Nucleotide position Annealing Sequence (5'to 3")
Sl Cond g Temperature (°C) O =) Gsl 5
Jlasl slas
WDV Chinal130" 1130-1155 58 CTACGGCGTTTGATGTTGATAGTG
WDV Chinal430° 1405-1430 58 AGGCGAGWCDTTCATCAACTACTCG
WDV Chinal244" 1244-1275 60 GGCTACGAGCAAAGACAAACCAAATTATAAC
WDV Chinal243°€ 1217-1243 60 GAGCCTCTGTAATCGAATGACATGAG
WDV China2090 © 2063-2090 60 TCATTGAATCTAGTTCCTCTCGCGAGG
WDV China2091" 2091-2120 60 TCTGTTTCATATCCGCATCACGGTCTTTAC
WDVIR1887" 1887-1907 55 CTTACGGAGTAGAGATGTTC
WDVIR328¢ 308-328 55 AACAGAGTGTAAGCAAGCCA

V:virion-sense strand primer
€: complementary-sense strand primer

 Nucleotide position of WDV-IR and WDV-China primers as in the GenBank database under accession

numbers FJ620684 and EF536881, respectively.
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Fig. 1. Genome organization of Wheat dwarf virus, location of primer pairs and amplified DNA fragments. Functional open
reading frames (ORFs) on both the virion-sense (V) and the complementary-sense strands are displayed by open thick

arrows (

sizes) with thick arrows ( (——]y Q——
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Table 2. Mastreviruses used in this study for sequence comparisons with Iranian isolates of WDV

Virus Abbreviation Host Country Acc. number
oS Es) b S OL e DS Sled )
Wheat dwarf virus-[Cz19] CZ19 Barley Czech Republic AM296019
Maize streak virus-A[Kenya] MSV-KE Maize Kenya AF329885
Oat dwarf viru -[SxA25] SxA25 Oat Germany AM?296025
Wheat dwarf virus-[ SxYL05-5] SxYLO05-5 Wheat China EF536881
Wheat dwarf virus-[ IRAN ] (WDV-IR[Bar]) Barley Iran FJ620684
Wheat dwarf virus-[HU-Pula] WDV-[HU-P] Wheat Ukraine- FN806786
Hungary
Wheat dwarf virus-[Enkoping1] Enkopingl Wheat Sweden AJ311031
Wheat dwarf virus-[Bgl7] Bgl7 Barley Bulgaria AM989927
Wheat dwarf virus-[ Tayuan] WDV-[TA] Wheat China DQ868525
Wheat dwarf virus-[DO1] DO1 Barley Hungary FM999832
Wheat dwarf virus-[ SXYLO05-1] SXYLO05-1 Wheat China EF536877
Wheat dwarf virus- [B] WDV-[ B] Psammotettix Hungary AMO040732
Wheat dwarf virus-[SxA22] SxA22 Lolium perenne Germany AM?296022
Wheat dwarf virus-[Henan zhengzhou] [HNZZ05 ] Wheat China EF536861
Wheat dwarf virus-[Hebei Shijiazhuang] [HBSJZ06-11] Wheat China EF536870
Wheat dwarf virus-[ GSGGO05-1] GSGGO5-1 Wheat China EF536859
Wheat dwarf virus-[ YNKMO07-29] YNKMO07-29 Barley China EU541489
Wheat dwarf virus-[HE] HE Barley Hungary FM999833
Wheat dwarf virus-[HU-2Marton] HU-M Wheat Ukraine- FN806785
Hungary
Wheat dwarf virus-[HO7] HO7 Barley Hungary FM210034
Wheat dwarf virus- [Ukraine:Glevakha] [UK-g] Wheat Ukraine FN806783
Wheat dwarf virus-[Cz8100] Cz8100 Wheat Czech Republic FJ546179
Wheat dwarf virus-[ SxA23] SxA23 Wheat Germany AM?296023
Wheat dwarf virus-[BB21] BB21 Secale cereal Germany AM?296021
Wheat dwarf virus-[France] WDV-[FR] Wheat France X82104
Wheat dwarf virus-[CZ6217] CZ6217 Wheat Czech Republic FJ546189
Wheat dwarf virus-[Sweden] WDV-[SW] Wheat Sweden X02869
Wheat dwarf virus-[SxA57] SXAS57 Barley Germany AM942044
Wheat dwarf virus-[SxTY05-3] SxTYO05-3 Wheat China EF536874
Wheat dwarf virus-[SABg12-11] SABgl2-11 Barley Germany AM921649
Wheat dwarf virus-[SXTY05-3] SxTY05-3 Wheat China EF536874
Wheat dwarf virus-[SxA43-16] SxA43-16 Barley Germany AM980883
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Fig. 2. Electrophoretic patterns of PCR products using two specific WDV primer pairs. Three wheat and one barley samples

from Shahrekord and Bavanat amplified with 1244 /WDVChina2090€ primer pair (Panel A: lanes 3-5 and panel B:
lane 1 respectively). Two wheat samples amplified with WDVChina2091"/p1243€ primer pair (Panel A: lanes 1 and

2), M= marker.
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Table 3. Size and position of genomic regions of WDV-Whe[IR:Sh:Whe]

ol s gl Ol 5 3Ll A3 21 5 i 5o 3I8Y
ORF Nucleotides (start-stop)
(protein S s )

L S 5 A el
Nucleotides Amino acids
V1 (CP) 415-1197 783 260
V2 (MP) 171-443 273 90
C1 (RepA) 2511-1717 795 264
C1/C2 (Rep) (2511-1882)-( 1795-1370) 1056 351
o35 ankd
DNA region
LIR nt 2512 to nt 170 through nt 2750 409
SIR 1198-1369 172
Full-length 1-2750 2750

( S eS8 ) MP=movement protein ( gy S 9 ) “CP=coat protein

Rep=replication-associated protein; ( (s3lw Lilen Lol oa .55 )
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Fig. 3. Percent full-length genome sequence identity and diversity between selected isolates of wheat dwarf virus and MSV-
KA as out-group (Table 2) used in this study, calculated using Clustal W method and MegAlign program.
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Fig. 4. Phylogenetic tree obtained from the alignment of nucleotide sequences of complete genomes of 25 WDV isolates and
MSV-KA as out-group (Table 2) using MEGAS5 program. The bootstrap score shows the viability of tree.
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Table 4. Comparison of Iranian WDV isolates based on nucleotide (nt) and amino acid (aa) sequences of different parts of the

genome

ol g sl

(% identity) Sl duo s

ORF WDW-W-W g/s WDV-W-  WDW-W-W g/s WDV-B - WDW-W-B vs
B B
*(protein 5 ) WDV-B-B°
nt seq. aa seq. nt seq. aa seq. nt seq. aa seq.
V1 (CP) 89.7 92.4 84.5 87 93.6 93.1
V2 (MP) 95.8 96.2 89.6 86.7 93.1 89.5
C1 (RepA) 96.1 98.2 90.3 92.9 93.5 94.7
C1/C2 (Rep) 97.3 98.9 90.2 93.5 92.2 94.6
p55 ankd
DNA region
LIR 93.5 - 724 - 75.7 -
SIR 99.4 - 81.2 - 81.8 -
Full-length 96.4 - 85.6 - 88.5 -

(S > 55,) MP=movement protein

(it 30 (55 ) “CP=coat protein

Rep=replication-associated protein ; (sl Liloa U ol an 11355 1)
b WDW-W-W=WDV-Whe[IR:Sh:Whe]; WDV-W-B=WDV-Whe[IR:Ba:Bar];

WDV-B-B=WDV-Bar[IR:Bar]
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Fig. 5. Geographical grouping of the wheat and barley strains of wheat dwarf virus. The phylogenetic tree was constructed
based on the alignment of nucleotide sequences of complete genomes of the isolates using MEGAS program. The
numbers next to tree branches represent the percentage of bootstrap values out of 100 replications supporting a

definite phylogenetic group.
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