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Natural hosts and transmission of Sophora yellow stunt-associated
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Abstract

Sophora yellow stunt-associated virus (SYSaV) (Nanovirus, Nanoviridae) is a new nanovirus that recently
identified in Iran with wide distribution. In the present study, the SYSaV infection of chickpea (Cicer
arietinum L.), lentil (Lens culinaris Medikus), liquorice (Glycyrrhiza glabra L.), esfand (Peganum harmala
L.) and milk vetch (Astragalus sp.) showing typical nanovirus symptoms including dwarfing and yellowing
was tested by PCR and full-length sequencing of selected genome components. Results indicated that these
samples are infected with SYSaV. In transmission experiments, the capability of cowpea aphid (Aphis
craccivora) and pea aphid (Acyrthosiphon pisum) to transmit SYSaV to healthy plants was evaluated under
greenhouse conditions. While Aphis craccivora transmitted the virus from infected to healthy sophora plants,
Acyrthosiphon pisum collected on naturally infected sophora plants transmitted the virus to sophora,
chickpea and cowpea seedlings. Based on the results of this study, beside the main host (sophora), SYSaV is
able to infect two other medicinal plants. In addition, the host range of the virus is not limited to the wild
species and at least two legume crops are infected with SYSaV.
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Fig 1. Symptoms of SYSaV on naturally-infected a) sophora (Sophora alopecuroides) showing yellowing of leaf
margins and veins collected from Kerman; b) liquorice (Glycyrrhiza glabra) showing dwarfing, little leaves and
general yellowing collected from Bajgah (Fars province); ¢ and d) lentil (Lens culinaris) and chickpea (Cicer
arietinum), respectively, showing dwarfing, cup-shaped and little leaves, general yellowing and in case of
chickpea vein banding collected from legume farms in Hana (Isfahan province); e) esfand (Peganum harmala)
showing general yellowing and dwarfing collected from Golbaf (Kerman province); f) milk vetch (Astragalus sp.)
showing dwarfing, little leaves and yellowing of leaf margins collected from Shahr-e Kord (Chaharmahal and
Bakhtiari province). g) early symptoms of SYSaV on sophora (left) inoculated by Aphis craccivora in comparison
with healthy sophora seedlings (right). Early symptoms of SYSaV developed on cowpea (h) and chickpea (i)
seedlings 40 days after inoculation by viruliferous Acyrthosiphon pisum collected on naturally-infected sophora
plants.
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Table 1. Characteristics of the Iranian isolates of Sophora yellow stunt-associated virus collected from different

locations

Isolate Host plant Location  Amplified Primer sequence Accession

name (family) (Province)  Genome or Reference number

component

ShS  Glycyrrhiza Bajgah DNA-R  Heydarnejad et al. (2017) MH898574
glabra L. (Fars) DNA-N  Sa-N-F: 5-GAAGCGAATSTGACGGAAGAT-3’ MHS898575
(Fabaceae) Sa-N-R: 5'-CTTCACGAATCACAGATCCTG-3’

DNA-S  Heydarnejad et al. (2017) MH898576
DNA-C  Sa-C-F: 5'-CCATGAAGTTGTAGAACCTGGGCA- MH898577
3
Sa-C-R: 5'-CATGGCATAACAGATGAACCATCTC-
3’

Gh8  Peganum Golbaf DNA-N  Heydarnejad et al. (2017) MH&898578
harmala L. (Kerman) DNA-S  Heydarnejad et al. (2017) MHS898579
(Nitrariaceae)

H37  Cicer arietinum DNA-N  Sa-N-F: 5"-GAAGCGAATSTGACGGAAGAT-3’ MHS898580
L. Sa-N-R: 5'-CTTCACGAATCACAGATCCTG-3"

(Fabaceae) DNA-S  Heydarnejad et al. (2017) MHS898581
DNA-C  Sa-C-F: 5'-CCATGAAGTTGTAGAACCTGGGCA- MH898582
3
Sa-C-R: 5'-CATGGCATAACAGATGAACCATCTC-
3’

H6  Lens culinaris  Hana DNA-N  Sa-N-F: 5'-GAAGCGAATSTGACGGAAGAT-3’ MHS898583
Medikus (Isfahan) Sa-N-R: 5'-CTTCACGAATCACAGATCCTG-3’

(Fabaceae) DNA-C  Sa-C-F: 5'-CCATGAAGTTGTAGAACCTGGGCA- MH§898584
3’
Sa-C-R: 5'-CATGGCATAACAGATGAACCATCTC-
3

G50  Astragalus sp. Shahr-e Kord DNA-N  Heydarnejad et al. (2017) MH898585
(Fabaceae) (Chaharmabhal

and
Bakhtiari)
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Fig 2. Band patterns of amplified segment genomes of SYSaV isolates by PCR using degenerate primers of
nanoviruses (a) and specific primers of DNA-N in 1% agarose gel. 1 and 7) 1 kb molecular marker; 2) liquorice;
3) lentil; 4) chickpea; 5) esfand; 6) milk vetch and C+, infected sophora.
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Fig 3. The identity percent between nucleotide
sequence of genome components of SYSaV isolates
recovered from different hosts (in bold) and
counterpart segments of two GenBank isolates.
Characteristics of the virus isolates are shown in
Table 1.
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Fig 3. Neighbor-Joining phylogenetic tree using nucleotide sequence of selective genome components of SYSaV
recovered from different hosts (green diamond) and counterpart sequences of two GenBank isolates. Bootstrap
values were calculated from 1000 replicates and counterpart genome sequences of Faba bean necrotic yellows
virus were used as outgroup. Branches with <40% bootstrap support have been collapsed. Characteristics of the
virus isolates are shown in Table 1.
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