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Natural hosts and genome characterization of Faba bean necrotic
yellows virus in three eastern provinces of Iran”
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and H. Massumi?

(Received: 9.7.2021; Accepted: 11.112021)

Abstract

Faba bean necrotic yellows virus (FBNYV) (Nanovirus, Nanoviridae) is a common nanovirus of leguminous
plant in Asia, Africa and Europe continents. In this research, natural hosts of FBNYV in three eastern
provinces of Iran have been studied and full-length genome components of a Rabor isolate (Kerman
province) has been sequenced. To identify FBNYV natural hosts, leguminous plants and leaf vegetables
were sampled in Kerman, Razavi Khorasan and Northern Khorasan, and the FBNYV infection of the
samples was tested by PCR and/or nucleotide sequence of DNA-S component. Results indicated that lentil,
faba bean, broad bean, chickpea, alfalfa, fenugreek, parsley and dill are infected with FBNYYV and DNA-S of
seven isolates from seven plant species share 89.6-99.7% nucleotide sequence identities. Among infected
hosts, full-length genome components of a chickpea isolate of FBNYV from Rabor (Kerman province) was
determined and compared with the related components of the GenBank isolates. Accordingly, all genome
components of the Rabor isolate shared 88.57-99.81% nucleotide sequence identities with the corresponding
sequence of other Iranian and GenBank isolates. To conclude, FBNYV has a broad host range in leguminous
plants and even can infect non-leguminous leaf vegetables. It is the first report of the FBNYV infection of
fenugreek, parsley and dill in the world.
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Table 1. Characteristics of faba bean necrotic yellows virus isolates, primers, length of genome components and
annealing temperature in PCR test

Component  Primer name Primer sequence Length Annealing temp
(5 =39) (W9)

DNA-N FBNYV-N-F CAGTGTGAGCTTTAATGGTAGTTTC 987 53
FBNYV-N-R CAACTAACAAGTAACACCTTCCTTG

DNA-C FBNYV-C-F AGTTGCAGAAGGCATGTGTCG 991 51
FBNYV-C-R AACGACACATGCCTTCTGCAAC

DNA-S FBNYV-S-F GATGGCTCCTGGAGAGTTAG 1002-1005 52
FBNYV-S-R CTCAAMGTACATGTAAGCATCACC

DNA-M FBNYV-M-F GTCCTGAAAGAGAACGTAATTGGG 994 51
FBNYV-M-R CAGTAGCTTCAAATGGAGTTCTGG

DNA-R FBNYV-R-F CATGGGAGTATGGAGAGTTCG 1003 53
FBNYV-R-R GACCTTCAAGCCTTGTATCTTCYTTC

DNA-U1 FBNYV-U1-F GATTCGTGGCTTGTTGATGAGG 998 56
FBNYV-U1-R GCGAACTGGTGAAACAMCCATG

DNA-U2 FBNYV-U2-F CGTATGAAGCTTTCGATGAGAG 998 50
FBNYV-U2-R CCTAATCGACGGCATCTTATTTC

DNA-U4 FBNYV-U4-F GCAAGTGGATACTGGTCCCCAC 928 54
FBNYV-U4-R TGGGGACCAGTATCCACTTGC
Nano-R CTTCACGAATCACAGATCCTG
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Fig. 1. FBNYYV infected plants including A) lentil (14A1 sample) showing general yellowing; B) chickpea
showing general yellowing and mild leaf curling; C) broad bean showing dwarfing and general yellowing; D)
faba bean showing general yellowing, leaf curling and little leaves; E) alfalfa showing marginal leaf yellowing
and dwarfing; F) Fenugreek marginal leaf yellowing and curling; G) dill showing severe yellowing and leaf
curling and H) parsley showing mild leaf curling and leaf yellowing.
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Table 2. Results of monitoring of faba bean necrotic yellows virus in leguminous plants and leaf vegetables in
Kerman, Razavi Khorasan and Northern Khorasan provinces during 2015-2020

Province Samples

Alfalfa  Bean Faba bean Lentil Chickpea  Parsley Dill Fenugreek
Kerman 2 (1) 5 (0) 52 (3) 54 (3) 30(2) 35(B) 103 41 (4)
Razavi Khorasan - 35(3) 128 (14) 143 (11) 135 (13) 28(3) 10(1) 10 (2)
Northern Khorasan - 27 (3) 43 (5) 63 (4) 58 (4) - - -
Total 2 (1) 67 (6) 223 (22) 260 (18) 223 (19) 63(8) 20(4) 51 (6)

Symbol -, indicated that sampling has not been carried out
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Fig. 2. Pairwise identity color plot of the DNA-S component of the FBNYV genome recovered from different
hosts (red rectangles) and that of other GenBank isolates of the virus using SDT v1.2 software.
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Fig. 3. Pairwise identity color plot of concatenated genome components of the 14Al isolate of the FBNYV
genome (red rectangle) in the order DNA-R, -S, -C, -M, -N, -Ul, -U2 and -U4 and those of other GenBank

isolates using SDT v1.2 software.
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Fig. 4. Maximum likelihood phylogenetic tree using nucleotide sequence of eight genome components including
DNA-C, -M, -N, -R, -S, -U1, -U2 and -U4 of FBNYYV isolates in this study (shown in red color) and those of
selected GenBank isolates. Bootstrap values were calculated from 1000 replicates and branches with <40%
bootstrap support have been deleted. Counterpart sequences of genome components of Banana bunchy top virus
(BBTV) were used as outgroup.
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