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Relative genetic stability of Bean leaf roll virus isolates based on a part
of coat protein gene from different hosts and geographical regions in
Iran

0. Bahrami Torabi', E. Alavinejad', S.A.A. Behjatnia'”’, and K. Izadpanah'

(Received: 12.12.2017; Accepted: 4.3.2018)

Abstract

Legume diseases characterized by yellowing, stunting and leaf rolling cause heavy losses to legume crops.
One of the causal agents of these diseases is Bean leaf roll virus (BLRV) which is widespread in legume
species throughout Iran. In the present research, genetic variation of BLRV isolates from different plants and
different geographical regions is investigated. Samples of Vicia faba, Pisum sativum, Cicer arietinum,
Medicago sativa, Lens culinaris, Trifolium spp., Trigonella foenum-graeccum and Phaseolus vulgaris
showing symptoms of yellowing, dwarfing and leaf rolling were collected from the fields of Markazi, Fars,
Khuzestan, Kohgiluye-va-Boyerahmad, Golestan, Zanjan and Qazvin provinces in 2016-2017. Total RNA
was extracted from symptomatic samples and subjected to RT-PCR using specific primers amplifying a
fragment of 389 bp in size from the CP region of the virus which was cloned and sequenced. BLRV was
detected in faba bean, alfalfa, lentil, chickpea, bean and clover. Comparison of obtained nucleotide (nt) and
amino acid (aa) sequences of Iranian isolates of BLRV with corresponding nt and aa sequences of other
BLRYV isolates available in GenBank showed a 94-98% and a 96-100% nt and aa similarity, respectively.
Phylogenetic analyses indicated that all Iranian BLRV isolates constituted a group district from the group
formed by non-Iranian BLRV isolates. These data indicated that the CP region of this virus is relatively
conserved among different isolates of BLRV.
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Table 1. Characteristics of BLRYV isolates used in sequence comparisons and phylogenetic analyses in this study

Accession Country (city) Host Accession Country (city) Host

number number

AF441393 USA Vicia faba MF780973 Iran (Kazeron) Vicia faba

AY616761 Spain Vicia faba MF780974 Iran (Behbahan) Vicia faba

HM439776 USA Pisum sativum MF780975 Iran (Khomein) Cicer arietinum

HQ840723 Tunisia Cicer arietinum MF780976 Iran (Gachsaran)  Vicia faba

KJ847771 Saudi Arabia Medicago sativa MF780977 Iran (Mahallat) Medicago sativa

KR261610 Argentina Medicago sativa MF780978 Iran (Mahallat) Vicia faba

KT382813 Greece Lens culinaris MF780979 Iran (Qazvin) Medicago sativa

U15978 USA NR* MEF780980 Iran Vicia faba
(Zafarabad, shiraz)

X53865 Germany NR* MF780981 Iran Trigonella
(Zafarabad, shiraz) foenum-graecum

FJ645759 Czech Republic Hordeum vulgare MF780982 Iran (Zanjan) Phaseolus vulgaris

(BYDV, out group)

MF780970 Iran (Bajgah, shiraz) Medicago sativa MF780983 Iran (Zanjan) Vicia faba

MF780971 Iran (Bajgah, shiraz) Trifolium stoloniferum |MF780984 Iran (Zanjan) Lens culinaris

MF780972 Iran (Golestan) Vicia faba
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Fig 1. Yellowing, dwarfing and leaf roll symptoms in Trigonella foenum-graecum from a field in Zafar Abad,
Shiraz (A) and in Vicia faba from a field in Kazeroun, Fars Province (B). Yellowing in a Lens culinaris field
plant from Eqlid (C) and stunting and yellowing in a Phaseolus vulgaris plant (shown by an arrow) in a field in
Murderaz, Yasuj (D). All plants were PCR positive for BLRV.
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Fig 1. Electrophoresis pattern of PCR products amplified from the coat protein gene of BLRV from different
plants and regions as indicated at the top of each lane using a BLRYV specific primer pair. Total DNA extracted
from a healthy faba bean and from a BLRV-infected faba bean were used as negative and positive controls,
respectively. Marker = DNA ladder mix (Fermentas).
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Table 2. The average infection rate of collected plants from different regions to BLRV based on virus detection
using PCR test
Plant Location No. of plants infected/No Average infection rate (%)
of plants collected

Vicia faba Khuzestan 7/15 47 72

Golestan 12/16 75

Fars 18/24 75

Zanjan 20/22 91

Gachsaran 6/10 60
Medicago sativa Fars 4/11 36 42

Qazvin 5/13 38

Markazi 6/12 50
Trifolium stoloniferum Fars 3/10 30
Lens culinaris Zanjan 6/18 33
Cicer arietinum Markazi 4/8 50
Trigonella foenum-graecum Fars 2/7 29
Phaseolus vulgaris Zanjan 9/18 50
All plants 102/204 50
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Table 3. The percentage of nucleotide similarity and divergence of a part of coat protein gene of the Iranian
isolates of BLRV with each other and with the same fragment of other isolates present in the GenBank. See

Table 1 for the virus isolates.

Percent identity

i1 2 3 4 5 & 7 8 910
1. AF441393.USA 95 9% 100 98 95 95 98
2. AY616761.5pain 1 95 9% 99 99 95 95 98
3. MF7B0970 5 5 100 99 95 95 100 100 98
4. MF780971 S 5 0 99 95 95 100 100 98
5. MF780972 4 4 1 1 9% 96 99 99 98
6. HM439776.USA o K = 5 4 98 95 95 98
7. HOB40723.Tunisia z X5 S 4 2 95 95 98
B. MF7E0973 5 5 0 0 1 5 5 100 98
9. MF780975 5 5 0 0 1 5 S 0 98
10. MF780974 2 2 2 2 2 2 2 2 2
11. KJE4T771.5audi Arabia 2 2 4 4 5 3 1 6 6 3
12. KR261610.Argentina D 1 5 5 4 0 2 5 s 2
13. KT382813.Greece 2 1 3 5 4 2 D 5 2
14. MF780976 r 4 2 2 2 F - ¥ 2 2 2 0
15. MF780977 5 5 0 0 1 5 5 0 0 2
16. MF780978 S S 0 0 1 s s 0 0 2
17. MF780979 4 4 1 1 0 4 4 1 1 2
1B. U15578.USA 0 5 4 0 2 5 5 2
19. X53865. Germany 0 1 S 5 4 1 2 S 5 2
20. MF780980 4 4 1 1 0 4 4 1 1 1
21. MF780981 4 4 1 1 0 4 4 1 I 1
22. MF780982 4 4 2 1 O 4 4 1 1 2
23. MF780983 4 4 1 i 0 4 4 | 1 2
24. MF780984 4 4 1 1 0 a 4 1 1 2

1 2 3 4 5 b6 7 8 910
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11 12 13 14 15 16 17 18 19 20 21 22 23 24
98 100 98 98 95 95 96 100 100 96 9% 96 96 96 1
98 99 99 98 95 95 9 99 99 9 9% 9 96 96 2
94 95 95 98 100 100 99 95 95 99 99 99 99 99 3
94 95 95 98 100 100 99 95 95 99 99 99 99 93 4
95 96 96 98 99 99 100 96 96 100 100 100 100 100 5
97 100 98 98 95 95 96 100 99 9 9 9 96 96 6
99 98 100 98 95 95 96 98 98 96 9% 96 96 96 7
94 95 95 98 100 100 99 95 95 99 99 99 99 99 8
84 95 95 98 100 100 99 95 95 99 99 99 99 93 9
97 98 98 100 98 98 98 98 98 99 99 98 98 98 10

98 99 97 94 94 95 98 97 95 95 95 95 95 11
2 98 98 95 95 96 100 100 96 9% 96 96 96 12
1 2 98 95 95 96 98 98 96 9 96 96 96 13
3 2 2 98 98 98 98 99 99 98 98 98 14
6 5 5 2 99 95 95 99 99 99 99 99 15
$ 5 5 2 © 99 95 95 99 99 99 99 99 16
5 4 4 2 1 1 9 96 100 100 100 100 100 17
2 0 2 2 5 5 4 9 9 96 96 95 18
3 0 2 2 5 5 4 o 9% 96 96 96 96 19
5 4 4 1 1 2 O & & 100 100 100 100 20
5 4 4 1 1 1 0 &4 a o 21
5 4 4 2 ¥ 1 0O & &4 O 22
s 4 4 2 1 1 0 4 4 0 23
5 4 4 2 1 1 0 4 4 0 24
11 12 13 14 15 16 17 18 19 20 21 22 23 24
Divergence
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Table 4. The percentage of amino acid similarity and divergence of a part of coat protein gene
isolates of BLRV with each other and with the same fragment of other isolates present in the

Table 1 for the virus isolates .

of the Iranian
GenBank. See

Percent identity
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24
1 AF441393 USA 100 100 100 100 100 98 98 97 98 98 100 98 98 5 956 96 100 100 9 96 9% 96 96 ]
2. AY6156761.5pain 0 100 100 100 100 98 98 97 98 98 99 99 99 96 96 96 100 100 96 96 965 96 96 2
3. MF780970 0 0 100 100 98 100 100 100 98 96 96 98 100 100 100 96 96 100 100 100 100 100 3
4. MF780971 0 0 0 100 100 98 100 100 98 98 96 96 98 100 100 100 96 96 100 100 100 100 100 4
5. MF780972 0 0 0 O 100 98 99 99 98 98 95 96 98 100 100 100 9 96 100 100 100 100 100 S
6. HMA39776. USA 0 0 0 o 0 98 98 97 98 98 100 98 98 9 96 96 100 100 9 96 9% 9 9% 6
7. HQB40723 Tunisia 2 % 2 F 3 2 99 98 100 98 100 98 96 96 96 98 98 96 96 96 96 96 7
8. MF780973 2 2 0 ¢ 1 2 © 100 98 98 96 96 98 100 100 100 96 96 100 100 100 100 100 §
9. MF780975 R TR TR U R 99 99 97 97 98 100 100 100 97 97 100 100 100 100 100 @
10. MF780974 2 2 0 2 2 2 2 2 1 98 98 100 98 98 98 98 98 100 100 98 98 98 ]0
11. KIB47771 Saudi 2 2 2 2 2 2 0 2 1 0 98 99 98 98 98 98 98 98 98 58 98 98 98 ]1
12. KR261610.Argentina 0 1 4 4 4 0D 2 4 3 2 0 100 100 100 100 100 100 100 100 100 100 100 12
13. KT382813 Greece 2 1 4 4 4 2 0 4 3 2 0 O 100 100 100 100 100 100 100 100 100 100 13
14. MF780976 Z 1. 2 2 2.2 2 2 2 © 0 o 0o 100 100 100 100 100 100 100 100 100 14
15. MF780977 4 4 (1] o 0 4 4 1] 4] 2 (1] 0 0 0 100 100 100 100 100 100 100 100 100 15
16. MF780978 4 - 0 o 0 4 3 i 0 2 (1] 0 0 i} 0 100 100 100 100 100 100 100 16
17. MF780979 4 4 0D 0O 0O 4 4 0 © 2 0 O 0 0 0 O 100 100 100 100 100 100 100 17
18. U15978.USA 0O 0 4 4 4 0 2 4 3 2 0O O O O O 0 O 100 100 100 100 100 100 18
19. X53865. Germany 0O 0 4 4 4 0 2 4 3 2 0 0O O 0 0 0 0 O 100 100 100 100 100 19
20. MF780980 4 4 1] o 0 4 4 u] (1] (1] 0 0 0 0 0 0 0 0 0 100 100 100 100 20
21, MF780981 4 4 0 0 0 4 4 0 0 0 0 0O © 0 0 0 0 0 0 0 100 11
22. MF780982 4 4 0 0O O 4 4 0 O 2 O O O O 0 O O O O O 22
23. MF780983 4 4 0 0 0 4 4 0 0 2 0 0O ©0 0 0O 0 0 0 0 O 23
24. MF780984 4 4 0 0 0O 4 4 0 O 2 0 0O O 0 0O 0 0 0 0 O o 4
1 2 3 4 5 6 7 8 9 1011 12 13 14 15 16 17 18 19 20 21 22 23 24
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Figure 3. Phylogenetic tree obtained from the alignment of nucleotide sequences of coat protein gene of Iranian
isolates of BLRV and other isolates available in GenBank using MEGA7 program and neighbor-joining method.
Numbers on the branches indicate bootstrap percentage of 100 replicates. Nucleotide sequence of a Barley yellow

dwarf virus (BYDYV) isolate was used as outgroup member. See Table 1 for the virus isolates.
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