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Figure 1. Symptoms on BYSun-infected broad bean three weeks after mechanical inoculation
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Figure 2. UV spectrophotometry of partially purified preparation of BYSun using nanodrop (BioTech)
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Figure 3. SDS-PAGE of partially purified BYSun. Lines M: standard protein marker, line 1-5:
different dilutions of partially purified preparation using minipurification method
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Figure 4. Determination of BYSun CP molecular weight based on relative migration distance of
standard protein marker and log of their molecular weight In SDS-PAGE
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Table 1. Indirect ELISA results using different dilution of BYSun IgG versus different dilution of
crude extract of healthy (H) and BYSun-infected (1) plants

Crude extract dilution 19G dilution

1:500 1:1000 1:1500 1:2000 1:2500 1:3000
H1:5 0.41 0.41 0.3 0.22 0.25 0.15
115 2.21 2.25 2.03 1.84 1.45 1.18
H 1:10 0.23 0.22 0.2 0.18 0.17 0.15
11:10 1.97 1.55 1.35 1.3 1.05 0.98
H 1:50 0.14 0.133 0.121 0.105 0.101 0.089
11:50 1.67 1.55 1.25 1.05 0.9 0.6

1000 bp

700 bp
S00 bp

&S 38T U5 55 CIFor 9 CIRev sl 35T 31 ooliiw! b RT-PCR Gg03T Jguamme (533999 i1 (gl —0
£ 61 sesaly (100 bp DNA ladder, Qiagen) (Sitis 1M «xaly . Red-safe dbwg 4 oid (5 TSy o 53
Kb 0 BYSUN wlas diges
Figure 5. Agarose gel electrophoresis of PCR products using CIRev/CIFor primer pairs stained

with Red-safe. Line M: 100 bp DNA ladder (Qiagen), lines 1-4: DNA fragments of 680 bp
representing partial Cl of BYSun genome
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Table 2. Properties of BYMYV isolates used for phylogenetic analysis

Isolate name Accession No. Origin Host

Fr FJ492961 S. Korea Freesia sp.

PN83A HG970860 Australia Lupinus angustifolius
MD1 HG970847 Australia Lupinus cosentinii
GB42C HG970853 Australia Lupinus angustifolius
SW3.2 JX156423 Australia Diuris sp.

NG1 HG970869 Australia Lupinus angustifolius
KP2 JX173278 Australia Diuris magnifica
ES55C HG970858 Australia Lupinus angustifolius
SW9 KF632713 Australia Diuris sp.

MB4 D83749 Japan Gladiolus hybrida
Gl AB439730 Japan Gladiolus sp.

Gla AB439729 Japan Gladiolus sp.

LP HG970866 Australia Lupinus pilosus
LPexFB HG970868 Australia Vicia faba

MD5 HG970848 Australia Lupinus angustifolius
S U47033 Australia Vicia faba

IbG AB079887 Japan Gladiolus sp.

FBI-1 EU082116 Australia Vicia faba

90-2 AB439731 Japan Vicia faba

w DQ641248 USA Lupinus albus

CS AB373203 Japan Pisum sativum
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Table 3. Percent identities among partial Cl nucleotide sequences of BYSun and other BYMYV isolates

Isolate name 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23
1 AB079887/IbG 98 97 97 9 78 79 8 8 79 79 88 88 92 95 95 95 96 95 96 96 95 95
2 AB439729/Gia 98 98 97 78 79 80 8 79 79 89 89 93 96 96 96 96 96 96 96 96 96
3 AB439730/G1 98 98 79 80 81 8L 8 8 89 89 93 95 96 96 96 96 96 96 95 96
4 D83749/MB4 98 79 80 8 80 79 79 89 88 93 96 96 96 97 96 97 97 96 96
5 AY192568/GDD 79 80 81 81 80 80 8 89 93 9 96 96 96 96 96 96 96 96
6 AB373203/CS 79 78 78 78 78 78 78 79 79 79 79 79 79 79 79 79 79
7 DQ641248/W 80 80 79 79 78 78 80 80 8 8 8 80 80 80 80 80
8 AB439731/90-2 98 83 83 81 8 82 8 8 81 81 81 81 81 81 81
9 HG970867/FB 83 83 81 80 82 8 80 81 81 81 81 81 81 81
10 HG970866/LP 100 80 79 84 80 80 8 80 80 80 80 80 80
11 HG970868/LPexFB 80 80 84 80 80 80 80 80 80 80 80 80
12 BYSUN 98 86 87 87 88 88 88 88 88 88 88
13 U47033/S 86 87 87 88 83 83 88 88 87 88
14 HG970848/MD5 94 94 94 94 95 95 95 94 95
15 FJ492961/Fr 98 97 98 97 98 98 97 97
16 HG970860/PN83A 98 98 98 98 98 97 98
17 HG970847/MD1 100 98 98 98 98 98
18 HG970853/GB42C 98 98 98 98 98
19 HG970858/ES55C 99 99 98 98
20 JX156423/SW3.2 99 98 98
21 KF632713/SW9 98 98
22 HG970869/NG1 98
23 JX173278/KP2
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Figure 6. Phylogenetic tree resulting from maximum likelihood analysis of the partial Cl nucleotide
sequences of BYSun and other BYMV isolates using MEGAG software. The PVY was used as
outgroup
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Abstract

Bean yellow mosaic virus (BYMV), a member of genus Potyvirus, causes economic losses
to several crop species due to its wide host range. During 2012-2014 growing seasons, a
BYMV isolate causing mosaic and leaf distortion was detected in sunflower fields of
Isfahan province (Iran), tentatively designated as BYSun. Virions of BYSun were purified
using two cycles of differential centrifugation on 20% and 30% sucrose cushions. Yields
were 15-20 mg per 100g of infected leaves. SDS-PAGE of purified virus preparations
revealed a single protein band with MW of about 33.5 kDa for BYSun. Antiserum against
BYSun was prepared by five subcutaneous injections of purified viruses into rabbits at
weekly intervals. Indirect ELISA indicated that the immunoglobulin obtained had the best
results in dilution 1/2500. A 680 bp DNA fragment, corresponding to the partial ClI
(cylindrical inclusion) region of the viral genome was amplified using potyvirus-specific
degenerate primers (CIRev/CIFor) by RT-PCR. BLAST search showed that the most
similar sequence in the databases was that of BYMV-S. Phylogenetic analysis of this part
of the genome in different BYMV isolates sequences revealed six distinct groups including
General, Lupin, Broad bean, W, Pea and S which correlated with original natural isolation
hosts. BYSun and BYMV-S were grouped apart from other isolates, so they were placed
within a distinct group called “S”.
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