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Tablel. Primers used in polymerase chain reaction (PCR) for amplification of the CP-UTR region of BgSMY isolates

Name Orientation Sequence** Reference

NIT Reverse  5-GACCACGCGTATCGATGTCGAC(T)18- 3’ Ha et al. 2007

MDR3 Reverse  5"-ACCAVACCATYARWCCACTC-3" *

MDRI1 Reverse  5-RTGCATRATTTGTCTGAAAGTTGG-3" *

BJPr2 Reverse  5-GTGCTGGAGTGCGAGATGAC-3" *

BJPrlb Reverse  5-CGGTTAAGTTTCGCTGAAGTCC-3” *

BJPf2 Forward 5-CACACGAGCAACCAAGGCTG-3" *

BJPf1 Forward 5"GATCTTCCAGATTATTTGGCTGAYG- 3’ *

MDF3 Forward 5-GATGAGTTRAAYGTYTATGCACGAC- 3’ *

Oligoln Forward 5-ATGGTHTGGTGYATHGARAAYGG- 3’ Mari- Jeanne et al. 2000
Oligo2n Reverse  5-TGCTGCKGCYTTCATYTG-3" Mari- Jeanne et al. 2000

*:Primes used in this study

**: Degenerated Codes: V(A/C/G) , D(A/G/T),M(A/C),Y(T/C),R(A/G)

\ Jj.b- PL) C).&A ‘5qu)&-7 L;‘J.’J‘J“?L.’- 6‘0;:.79) u.f:.SI; Q}AJT g;_a'\.aa vﬁ Y Jj.b-

Table 2. Thermal cycle used in polymerase chain reaction (PCR) for primers of table 1

Number of cycle Reaction stage Temperature (°C) Time(min)
1 Initial denaturation 94 4
Denaturation 94 1
35 Annealing * 1
Extension 72 1
1 Final extension 72 1

MDf3/MDr3 S5l cuix gl 08 °C b gles *
MDf3/MDrl Sl i gl 8+ °C oub gles

BIPf2/NIT 5 BIPfI/BIPrlb BIPfI/BIPI2 sla S5l i (sl OA OC (b sles

#56 °C for primer pair MDf3/MDr3
60 °C for primer pair MDf3/MDr1

58 °C for primer pairs BJPf1/BJPr2, BJPf1/BJPr1b and BIPf2/NIT
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Table 3. Length (nt) of 3'- region in BgSMYV isolates.

Segment length (nt) NIb CP 3'UTR Termination codon

Behbahan 1284 84 963 233 TGA
Andimeshk 1249 48 963 234 TAA
Borazjan 1246 48 963 232 TGA
Bushehr 1246 48 963 232 TAA
Jiroft 1281 81 963 234 TGA
Ramhormoz 1248 48 963 234 TGA
Shushtar 1246 48 963 232 TGA
Darab 1248 48 963 234 TGA
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Table 4. Accession numbers and origins of cereal potyviruses used in phylogenetic analysis

virus accession No. strain or isolate country
MDMV AF395135 Israel
MDMV FM883223 Sz0705 Hungary
MDMV AJ001691 MDMV-BU Bolgaria
MDMV NC 003377 ACOL01003377.1 USA
MDMV AM110758 SP Spain
MDMV AJ416634 M3 Spain
MDMV DQ973169 MDMV-Arg Argentina
MDMV U007216 MDMV-JIL USA
MDMV AJ542536 Sc/H Hungary
IGMV U07218 JGMV-KS1 USA
JIGMV AF032404 Krish Australia
JIGMV 726920 JGMV-AUST Australia
ZeMV AF228693 Israeal
MV AF533363 [JMV-Shiraz Iran
SCMV D00948 Sc Australia
SCMV U57354 A USA
SCMV U57357 E USA
SCMV D00949 SCMV-MDB USA
SCMV AJ006200 SCMV-G952 Germany
SCMV AJ271085 Zhejiang China
StMV U57360 StIMV-SCM USA
StMV U07219 StMV-Sch USA
BgSMV KC107758 Behbahan Iran
BgSMV KC107759 Andimeshk Iran
BgSMV KC113506 Shushtar Iran
BgSMV KC113505 Ramhormoz Iran
BgSMV KC113504 Jiroft Iran
BgSMV KC107761 Bushehr Iran
BgSMV KC107760 Borazjan Iran
BgSMV KC113507 Darab Iran
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Fig. 1. Positions of cleavage sites and conserved motifs in CP of BgSMY isolates

BgSMV 6"“4?."\" (03 4 BL "4 C,.bb L;lACJL C,.._.'asy 0 J}b

Table 5. Position of conserved motifs in CP of BgSMYV isolates

Conserved motifs Amino acid position in BgSMV CP Putative function
DAG 6-8 Aphid transmission
MVWCIENGSP 169-179 Motif of coat protein
K/DK/DV 83-87 N-terminal cleavage site of CP
QMKAAA 272-2717 Motif of coat protein
R-X43-D 145-189 RNA binding

CP-UTR 4L QAL.J 2 )V 6"“0""}3‘9 S alises dUMJJf ‘54;,:15,; (Similarity) ‘\fw do s F J}v\’

Table 6. Nucleotide identity between cereal potyvirus species in CP- UTR region

JgMV MV MDMV BgSMV StMV SCMV
JgMV
MV 38.2-42.1
MDMV 38.1-41.5 61-72.2
BgSMV 37-52.3 58.9-69.8 85.5-90.2
StMV 38.8-56 60.4-64.5 65.2-72.6 70.1-72.2
SCMV 38.1-52.7 62.2-63.3 62-65.2 59.3-66.6 56.3-61.5

(B-Y [K2) crl LS MDMV o5 cpl bl o Sl 31 CP sl b o e (6,58

At s 45 Sl CP (oS 58 4l 4 Do 0

BgSMV ;5 oS 55 22, Lw U (AT SLE) 5,05 58 (6 i el 4

e BESMV slsa—lir 53 (55505 S s st SOMV ey s 03l 3
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Table7. Nucleotide identity between BgSMYV isolates in CP- UTR region

Isolates Jiroft Ramhormoz Behbahan Shushtar Andimeshk Borazjan Bushehr Darab
Jiroft
Ramhormoz 99.3
Behbahan 98.8 98.6
Shushtar 99.1 98.9 99.8
Andimeshk 98.1 98.2 98.2 98.3
Borazjan 97.4 96.8 97.3 97.4 96.7
Bushehr 97.8 98.3 97.8 97.9 97.7 97.8
Darab 93 93.1 934 93.5 93.1 924 92.5
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Fig. 2. Phylogenetic tree illustrating the relationships of BgSMYV with other cereal potyviruses. The phylogram was generated
by using the neighbour- joining method by MEGAS from multiple alignment of CP- UTR sequences. The number of
each branch indicates the percentage of bootstraps, which support the grouping at that made. WSMYV was used as an
outgroup in this phylogram. The species acronyms present at the right of phylogram.
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Borazjan 105
Bushehr 105
Beh 105
Shushtar 105
Jiroft 105
Ramhormoz 105
Andimeshk 105
Darab B 105
CUAJ001691 : A 105
MDU007216 : —- Al BA 4T G BA ARAGAEeC[ 99
catcaaGCtGGtGAgAATGTtGALtGCTGGaCAggAaACTGAaGCACAgAA GAaGCaaAgAaGARaGC GCTGAaGAgAAgAaAGCaAgaGAa CtGAaGCaARa
* 120 * 140 * 160 * 180 * 200 *
Borazjan AINGAEGCIGAAACAAAGCAAAAGGCAGATGARNGAMGC[®A 210
Bushehr AR\GAEGCINGAAACAAAGCAAAAGGCAGATGA GARGC A 210
Beh AR\GAEGCINGAAACAAAGCAAAAGGCAGATGA GAHGC A 210
Shushtar AR\GAEGCINGAAACAAAGCAAAAGGCAGATGA GAHGC A 210
Jiroft AR\GAEGCINGAAACAAAGCAAAAGGCAGATGA GAHGC A 210
Ramhormoz AIGAEGCIGAAACAAAGCAAAAGGCAGATGA GAHGC A 210
Andimeshk AI\GAEGCIGAAACAAAGCAAAAGGCAGATGA GARGC A 210
Darab AlSGARGC®GARACAAAGCAARAGGCAGATGAEGA®GCHA 210
CUAJ001691 120
MDU007216 AR 114

CgARAgca ga gc gaaacaaagcaaaaggcagatga ga gc agagaaagaca aga

a gaagcagctga aa aagaa gc gaaga GA g
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Fig. 3. Multiple alignment of 5°-region at coat protein gene of BgSMV and MDMY isolates. The deleted 90nt region has been
showed at position 112 to 201 corresponding to BgSMYV isolates.
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Fig. 4. Similarity plot in CP- UTR region of BgSMYV (A) and SCMYV (B) against other cereal potyviruses.
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Table 8. Genetic diversity and amino acid substitution ratios in different species and inter-species of cereal potyviruses

dN® ds® ® =dN/dS Genetic diversity(r)

BgSMV* 0.0879 0.3509 0.2505 0.026
BgSMV MDMV 0.3061 0.7870 0.3889 0.120
BgSMV SIMV 0.3669 0.6188 0.5929 0.326
BgSMV SCMV 0.5707 0.9242 0.6175 0.313
BgSMV MV 0.4635 0.7096 0.6532 0.370
BgSMV IGMV 0.6039 0.8226 0.7341 0.559
MDMV 0.1628 0.4456 0.3653 0.092
MDMV SIMV 0.4702 0.7651 0.6146 0.326
MDMV SCMV 0.6169 0.9717 0.6348 0.330
MDMV MV 0.5095 0.8863 0.5748 0.376
MDMV JGMV 0.7099 0.9678 0.7335 0.593
SIMV 0.030
SIMV SCMV 0.5213 0.6739 0.7735 0.346
SIMV MV 0.4369 0.4984 0.8766 0.410
SIMV JGMV 0.5334 0.5935 0.8987 0.569
SCMV 0.2094 0.4099 0.5108 0.127
SCMV oMV 0.5214 0.8179 0.6375 0.372
SCMV JGMV 0.6960 0.8889 0.7830 0.578
MV 0.124
oMV JGMV 0.6170 0.6991 0.8827 0.572
JIGMV 0.0852 0.1531 0.5565 0.073
All species 1.5921 2.3788 0.6693 0.363

L3 8 als (53 4 53) b 05 o 5 Sl ol 05 o slawlir ol (S5 ¢35 5 ol sl iz

(non- synonymous) <ésl za b oiil- b

(synonymous) sl e uiil- €

a. Amino acid substitution and genetic diversity of isolates of each species separately and between species was calculated
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