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Summary. - Potyvirids (the family Potyviridae) are the largest family of plant RNA viruses. Two novel
potyvirid viruses, Striga-associated poty-like virus 1 (SaP1V1) and Striga-associated poty-like virus 2
(SaP1Vv2), were identified from the transcriptome data of purple witchweed (Striga hermonthica). SaP1V1
was most closely related to bellflower veinal mottle virus (BVMoV), the only member of the genus Bevemo-
virus, and then to macluraviruses (the genus Macluravirus). The SaP1V1 genome encodes a 2462-amino
acid (aa) polyprotein that may be cleaved into nine mature peptides. The cleavage sites of SaP1V1, BVMoV,
and macluravirus polyproteins shared strong sequence similarities. SaP1V2 was most closely related to
celery latent virus, the sole species of the genus Celavirus, which is the most divergent potyvirid genus. The
SaPlV2 polyprotein contained 3329 aa and it may be cleaved into at least seven or eight mature peptides.
Phylogenetic analysis suggested that SaP1V1 and SaP1V2 may be novel species of the genera Bevemovirus
and Celavirus, respectively. The genome sequences of SaP1V1and SaPIV2 are useful resources for studying
the genome evolution of potyvirids.
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Introduction

Potyviridaeisthe largest family of plant-infecting RNA
viruses containing 235 species approved by the Interna-
tional Committee on Taxonomy of Viruses (ICTV) (https://
talk.ictvonline.org; ICTV Master Species List #36, March
2021) (Gibbs et al., 2020; Palani et al., 2021). Potyvirids
(members of the family Potyviridae) are classified into 12
genera: Arepavirus, Bevemovirus, Brambyvirus, Bymovirus,
Celavirus, Ipomovirus, Macluravirus, Poacevirus, Potyvi-
rus, Roymovirus, Rymovirus, and Tritimovirus (Palani et
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Abbreviations: BVMoV = Bellflower veinal mottle virus;
CeLV = Celery latent virus; ORF = open reading frame; PIPO =
pretty interesting Potyviridae ORF; RdRp = RNA-dependent
RNA polymerase; SaPIV1 = Striga-associated poty-like virus 1;
SaPlV2 = Striga-associated poty-like virus 2

al., 2021). Members of the genus Bymovirus have a bipar-
tite genome, whereas those from the remaining 11 genera
have a monopartite positive-sense single-stranded RNA
genome (Revers and Garcia, 2015).

The genomic RNA of potyvirids encodes an open rea-
ding frame (ORF) for a large polyprotein, which undergoes
proteolytic cleavage by virus-encoded proteases (Adamset
al.,2005; Goh and Hahn, 2021; Palani et al.,2021). The poly-
protein of potyviruses (the genus Potyvirus) is processed
intoten mature peptides (from N-terminus to C-terminus):
protein 1 protease (P1), helper component-protease (HC-
Pro), protein 3 (P3), 6-kilodalton (kDa) peptide 1 (6K1), cy-
lindrical inclusion protein (CI), 6-kDa peptide 2 (6K2), viral
protein genome-linked (VPg), nuclear inclusion a protease
(NIa-Pro),nuclear inclusion b protein (NIb), and coat pro-
tein (CP) (Adams et al.,2005; Goh and Hahn, 2021). P1 and
HC-Pro proteases cleave themselves from the polyprotein,
and Nla-Pro cleaves the remaining seven junctions. The
NIb proteinisan RNA-dependent RNA polymerase (RdRp)
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that is responsible for viral genome replication (Shen et
al., 2020). Potyvirids from other genera have the same or
similar genomic organization.

Eight mature peptides, P3, 6K1, CI, 6K2, VPg, Nla-Pro,
NIb, and CP, are commonly produced from potyvirid
polyproteins (Revers and Garcia, 2015). However, the P1
and HC-Pro segments among potyvirids are variable,
probably resulting from diversifying evolution involving
recombination and gene duplication (Valli et al., 2007).
For example, macluraviruses (the genus Macluravirus)
lack the P1 coding region and HC-Pro is absent in cassava
brown streak virus (Mbanzibwa et al., 2009; Revers and
Garcia, 2015; Elangovan et al., 2019).

An additional short ORF termed “pretty interesting
Potyviridae ORF” (PIPO)is universally present within the
P3 coding region of potyvirid genomes (Chunget al.,2008).
A polymerase slippage inserts an additional A nucleotide
within the highly conserved GAAAAAA (GA,) motif. This
insertion, termed “+1A insertion event,” results in the
formation of a “trans-frame” fusion protein with the N-
terminal half of P3 and PIPO; this protein is named the
P3N-PIPO protein (Olspert et al., 2015; Rodamilans et al.,
2015; White, 2015).

The majority of ICTV-approved Potyviridae species (190
out of 235) belong to the genus Potyvirus. The other 11 gen-
eraeach contain one to ten recognized species. The genus
Bevemovirus has a single approved species, the Bellflower
veinal mottle virus (BVMoV), which was isolated from a
bellflower (Campanula takesimana) (Seo et al.,2017). The
BVMoV polyprotein is predicted to be cleaved to produce
nine mature proteins, HC-Pro, P3, 6K1, CI, 6K2, VPg, Nla-
Pro, NIb, and CP; this is the same as that of macluravirus
polyproteins. Phylogenetic analysis using BVMoV and
selected potyvirid polyprotein sequences suggested that
the genus Bevemovirus is the sister taxon of the genus
Macluravirus (Seo et al., 2017).

Celavirus is another genus represented by only one
species, the Celery latent virus (CeLV), which was first
identified in celery (Apium graveolens var. dulce) and ce-
leriac (A.g.var.rapaceum)without visible symptoms (Bos
et al., 1978; Rose et al., 2019). The CeLV polyprotein has a
low sequence similarity to other potyvirid polyproteins,
suggesting that Celavirus is the most divergent genus of
the family Potyviridae (Rose et al., 2019).

RNA-Seq data obtained from plant tissue samples
often contain genomic RNA or mRNA fragments derived
from latently infected RNA viruses (Bejerman et al., 2020;
Park and Hahn, 2021). Comprehensive analyses of diverse
plant transcriptome data have yielded many novel RNA
virus genome sequences (Park et al.,2018; Goh et al., 2021;
Park et al., 2021; Park and Hahn, 2021). In this study, we
identified the genome sequences of two novel viruses
belonging to the genera Bevemovirus and Celavirus (the

family Potyviridae) from the transcriptome data of pur-
ple witchweed (Striga hermonthica) (Yoshida et al., 2019).
Purple witchweed is a hemiparasitic plant that infests
grain crops, such as sorghum, maize, and sugar cane, and
causes major grain losses (Spallek et al., 2013).

Materials and Methods

The purple witchweed transcriptome data analyzed in this
study are available in the Sequence Read Archive (SRA) of the
National Center for Biotechnology Information (NCBI) (Yoshida
et al., 2019). The SRA Acc. Nos. are DRR183243, DRR183244,
DRR183245, DRR183246, DRR183247, DRR183248, DRR183249,
and DRR183250. RNA-Seq reads were trimmed using the sickle
program (version 1.33; https://github.com/najoshi/sickle)
with the parameter “-q 30-155.” Filtered high-quality reads from
all nine sequencing runs were pooled into a single dataset and
assembled into contigs using the rnaviralSPAdes pipeline of the
SPAdes assembler (version 3.15.1; http://cab.spbu.ru/software/
spades) (Bushmanova et al., 2019).

Known viral RARp domain sequences were downloaded
from the Pfam database (release 33.1; https://pfam.xfam.org).
Pfam Acc. Nos. for the viral RdRp families are PF00602, PFO0603,
PF00604, PF00680, PF00946, PF00972, PF00978, PF00998,
PF02123, PF03035, PF03431, PFO4196, PF04197, PF05788, PF05919,
PF06317, PF07925, PF08467, PF08716, PF08717, PF12426, and
PF17501. The DIAMOND program (version 2.0.4; http://www.
diamondsearch.org/index.php) was used to compare the purple
witchweed contigs and known viral RdRp sequences.

Sequencing depth was examined by mapping high-quality
RNA-Seq reads to the contig sequence using the bwa-mem?2
program (version 2.0pre2; https://github.com/bwa-mem2/bwa-
mem2). Conserved domains in the polyprotein sequences were
predicted using the InterPro web server (version 84.0; https://
www.ebi.ac.uk/interpro). The SignalP web server (version 5.0;
https://services.healthtech.dtu.dk/service.php?SignalP) was
used to predict the signal peptide.

Pairwiseidentities of the protein sequences were calculated
using the needle program of the EMBOSS package (version
6.6.0.0; http://emboss.open-bio.org). Multiple sequence align-
ments were performed using the MAFFT program (version
7.475; https://mafft.cbrc.jp/alignment/software) (Nakamura
et al., 2018). Gap-rich segments in the aligned sequences were
removed using the trimAl program (version 1.4.rev22; http://
trimal.cgenomics.org) with the “-gappyout” option (Capella-
Gutierrez et al., 2009). A maximum-likelihood phylogenetic
tree was constructed using the IQ-TREE program (version
2.1.2; http://www.igtree.org) (Minh et al., 2020). Bootstrap sup-
ports were calculated from 1,000 replicates using the UFBoot2
method implemented in the IQ-TREE program. Sequence logos
were generated using the WebLogo 3 server (http://weblogo.
threeplusone.com) (Crooks et al., 2004).
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YYVG/G  QELQ/A  QELQ/M  MQLQ/M  EVLE/M QTLE/I  QGLQ/M  QQFQ/M Cardamom mosaic virus (YP_009508901.1)"

NFVG/V EILQ/A QELQ/M LDLQ/A EVLE/M QALE/I KNLQ/H QVLE/M Yam chlorotic necrosis virus (AZQ00683.1)

YFVG/A  TELQ/A QELQ/M  LDLQSA  KVLE/M  VNLE/M  VGLQ/M  ISLQ/M Chinese yam necrolic mosaic virus (YP_006590058.1)

HFVG/S QDLQ/A  QQLQ/M IDLQ/A HVLE/M QALE/M KGLQ/M INLQ/M Yam chlorotic necrotic mosaic virus (YP_009507672.1)
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(a) Schematic figure of the SaP1V1 genome is presented. ORFs for the large polyprotein and PIPO are depicted as boxes. Predicted InterPro
domains are marked above the polyprotein ORF with the corresponding InterPro short name. The GA, motif causing a polymerase slip-
pageis shown above the genome (the +1A insertion is indicated in red and the underscores (‘_’) indicate the codon boundaries). Predicted
cleavage sites are presented below the polyprotein ORF. (b) Five aa resides at the eight cleavage sites of the SaP1V1, BVMoV, and nine maclu-
ravirus polyprotein sequences are presented. The slash (‘/’) indicates the cleaved bond. Three macluraviruses with annotated cleavage site
information are indicated by asterisks. Sequence logos showing the frequencies of residues at each position are displayed at the bottom.

Results and Discussion

We re-analyzed the transcriptome data obtained for
the investigation of gene expression dynamics during
haustorium development in purple witchweed (Yoshida
etal.,2019). Transcriptome contigs assembled from high-
quality RNA-Seq reads were compared with known viral
RdRp sequences. Several contigs were found to contain
a viral RdRp motif. Two different contigs showing sig-
nificant sequence similarity to potyvirid RdRp motifs
were chosen for further studies. To obtain a high-quality
contig sequence, the sequencing depth of each contig
was examined by mapping RNA-Seq reads toacontig,and
bases supported by only one read were trimmed off at both
ends. Two putative viral contigs that were 7853 and 10767
nucleotides (nt) in length were obtained.

BLASTX searches of the NCBI protein database using
two contigs as query sequences confirmed that they
encoded a large protein showing significant sequence
similarity to known potyvirid polyproteins. Therefore,
the 7853-nt and 10767-nt contigs were considered genome
sequences of novel potyvirids and tentatively named
Striga-associated poty-like virus 1 (SaP1V1) and Striga-
associated poty-like virus 2 (SaP1V2), respectively. The

genome sequences were deposited in the NCBI database
(Acc. Nos. MW699352 and MW699353, respectively).

Genome sequence of Striga-associated poty-like virus 1
(SaPlV1)

The SaPlV1 genome was 7853-nt long and predicted
to encode a 2462-amino acid (aa) polyprotein (Fig. 1a and
Table 1). The InterPro domain analysis indicated that
the SaP1V1 polyprotein has conserved domains that are
typically found in other potyvirid polyproteins, includ-
ing the HC-Pro cysteine protease, helicase, NIa protease,
and RdRp domains.

A sequence similarity search of all known viral
proteins revealed that the SaPlV1 polyprotein was the
most similar to the BVMoV polyprotein (NCBI Acc. No.
YP_009508455.1), with 52.6% identity in the 2496-aa over-
lap.BVMoVisa species within the genus Bevemovirus (Seo
etal.,2017). The next similar sequences were polyproteins
of various macluraviruses (the genus Macluravirus) such
as the narcissus latent virus (QDC21212.1), cardamom
mosaic virus (YP_009508901.1),and Chinese yam necrotic
mosaic virus (YP_006590058.1), with 32%-34% identity in
an approximately 2700-aa overlap (Kondo and Fujita, 2012;
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Table 1. ORFs and domains of SaPIV1 and SaPIV2 genome sequences
. ORF Protein Domain .2
Virus ORE position (nt) length(aa) position (aa) InterPro domain
HC_PRO_CPD_dom (IPR031159): Helper-component proteinase
SaPlVl  Polyprotein 309-7679 2462 113-230 (HC-Pro) cysteine protease (CPD) domain-like methyltransferase
(MT) domain
625-810 Helicase_ATP-bd (IPR014001): Helicase superfamily 1/2,
ATP-binding domain
810-1000 Helicase_C (IPR001650): Helicase, C-terminal
967-1136 PP_Potyviridae (IPR0O13648): Polyprotein, Potyviridae
1463-1674 Potyv_N Ia—pro_.dom (IPR0O01730): Potyvirus Nla protease
(NIa-pro) domain
RNA-dir_pol_C (IPR001205): RNA-directed RNA polymerase,
1769-2139 . .
C-terminal domain
PIPO 1412-1573 53
SaPlV2 Polyprotein  278-10267 3329 1180-1342  Helicase_C (IPR001650): Helicase, C-terminal
2067-2285 Potyv_NIa—pro_.dorn (IPR001730): Potyvirus Nla protease
(NIa-pro) domain
RNA-dir_pol_C (IPR001205) RNA-directed RNA polymerase,
2381-2726 X .
C-terminal domain
PIPO 2047-2439 130

anterPro domain in the format of “short name (accession number): full name.”

Elangovan et al., 2019; Wylie et al., 2019). Thus, SaP1V1 is
the most closely related to BVMoV and possibly, a novel
member of the genus Bevemovirus.

The polyprotein of potyvirids is post-translationally
cleaved at conserved cleavage sites to produce mature pep-
tides (Adams et al.,2005; Revers and Garcia, 2015; Goh and
Hahn, 2021; Palani et al., 2021). BVMoV and macluravirus
polyproteins are processed into nine mature peptides: HC-
Pro, P3,6K1, CI, 6K2, VPg, NlIa-Pro, NIb, and CP (Revers and
Garcia, 2015; Seo et al.,2017). The HC-Pro/P3 cleavage site is
self-cleaved by HC-Pro, and the remaining seven sites are
processed by NIa-Pro. To predict the putative cleavage sites
and mature peptides of the SaP1V1polyprotein, the polypro-
tein sequences of SaPIV1, BVMoV,and nine macluraviruses
were multiply aligned (Supplementary Fig. S1 and Fig. 1b).

Based on the annotated cleavage sites of three maclu-
raviruses (narcissus latent virus, cardamom mosaic virus,

Gy [2041-2047 i)
P ETSRTERAY |

.
Polypiotein 6_AAR_AAA_TEGG
PINPIFO 6_AAA_AMA_STG_G

and Chinese yam necrotic mosaic virus), eight cleavage
sites were predicted in the SaP1V1 polyprotein (see Fig. la
for their positions). The predicted HC-Pro/P3 cleavage site
was YIIG/G, which is highly similar to the potyvirus HC-
Prorecognition sequence YXVG/G, where X indicates any
aa and the slash (‘/’) indicates the cleaved bond (Adams
et al., 2005; Goh and Hahn, 2021). Seven other predicted
cleavage sites, which were processed by NIa-Pro, were
TKLQ/A (P3/6K1), TRLQ/F (6K1/CI), MELQ/A (CI/6K2),
YTLE/G (6K2/VPg), TRLE/V (VPg/NIa-Pro), DRLQ/S (Nla-
Pro/NIb),and THLQ/V (NIb/CP). When the SaP1V1 NIa-Pro
recognition sites were compared with those of BVMoV and
macluraviruses, two consensus sequences were deduced:
XXLQ/X for five sites (P3/6K1, 6K1/CI, CI/6K2, NIa-Pro/
NIb, and NIb/CP) and XXLE/X for two sites (6K2/VPg,
VPg/NIa-Pro) (see Fig. 1b). The same pattern was also ob-
served in bymoviruses (the genus Bymovirus), which are

\ Helicasa_ATP-bd Helcasa_C Potyv_Nia-pro_dom RNA-dir_pol_C
-\‘ PIPO I —
H 1 H
—‘ P1-ike? 'l ? P3-like? cl VPg? i NiaPro Nib P }_ 10767 nl
: : ¥ ] ]
LRG0 QI N
Fig.2

Schematic figure of the putative genome organization of SaP1V2
Predicted genomic features of SaP1V2 are presented. See Fig. 1a for details.
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Artichoke latent virus (YP_009120267.1)
T Belifiower veinal mottle virus (YP_009308455.1)

100 Striga-associated poty-like virus 1
[ Celery latent virus (AZJ53460.1)

w
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100 Striga-associated poty-like virus 2

Fig.3
Phylogenetic relationships of SaP1V1 and SaP1V2 among Potyviridae viruses

Wheat spindle streak mosaic virus (YP_009551852.1, YP_009551653.1)

Potyvirus

Rymovirus
Brambyvirus

Roymovirus

Tritimovirus

Ipomovirus

Arepavirus

Bymovirus

Macluravirus

Bevemovirus
Celavirus

A maximum-likelihood phylogenetic tree was constructed from the polyprotein sequences of SaP1V1, SaP1V2, and selected members of
the family Potyviridae. The NCBI protein sequence accession numbers are shown in parentheses. Bootstrap supporting values of 95% or
higher are shown at the nodes.
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more closely related to BVMoV and macluraviruses than
to other potyvirids (Palani et al., 2021).

Potyviruses have an additional overlapping ORF
termed PIPO within the P3 segment (Revers and Garcia,
2015; Gibbs et al., 2020). The trans-frame fusion protein
P3N-PIPOis produced by a +1A insertion in the A-tract of
the GA_ motif by polymerase slippage (Olspert et al.,2015;
White, 2015). There was only one GA, motif in the SaPIV1
genome sequence within the P3 segment (nt 1406-1412)
(Fig. 1a). To examine if the +1A insertion product was
presentinthe purple witchweed transcriptome data, RNA-
Seq reads were mapped to the SaP1V1 genome sequence.
There were 18 reads spanning the GA_ motif. Among them,
17 (94.44%) were the wild-type and 1 (5.56%) was the +1A
insertion product, suggesting that this position may be a
polymerase slippage site.

The SaPlV1 small polyprotein sequence containing
the 54-aa PIPO segment was deduced by inserting an A
nucleotide within the A-tract of the GA, motif. When the
predicted SaPlV1and BVMoV small polyprotein sequences
were compared, the P3N and PIPO boundaries of both
viruses exactly matched (Supplementary Fig. S2). The
PIPO segments of the two viruses exhibited high sequence
similarity, furtherindicating that the predicted GA, motif
was a genuine polymerase slippage site for the production
of the trans-frame fusion protein P3N-PIPO.

Genome sequence of Striga-associated poty-like virus
2(SaPlv2)

The SaP1V2 genome was 10767-nt long and predicted to
encode a 3329-aa polyprotein (Fig. 2 and Table 1). The SaP-
1V2 polyprotein had InterPro domains that are shared by
potyvirid polyproteins, including helicase, NIa protease,
and RdRp domains. No HC-Pro cysteine protease domains
were detected. Sequence similarity search revealed that
the CeLV polyprotein (3640-aa, NCBI Acc. No. AZJ53460.1)
was the most similar to the SaP1V2 polyprotein, with 44.9%
identity in a 3917-aa overlap, whereas the other potyvirid
polyproteins showed lower (15%-20%) sequence identities.
Thus, SaP1V2 is the most closely related to CeLV among
the currently known viruses.

CeLVisthe sole species in the genus Celavirus (Rose et
al.,2019). Because CeLV is distantly related to other poty-
virids, annotation of proteolytic cleavage sites and mature
peptides of its polyprotein is highly limited. The CeLV
polyprotein was assumed to be cleaved into at least seven
or eight mature peptides: one or two Pl-like proteases, a
P3-like peptide, CI, VPg, Nla-Pro, NIb, and CP (Rose et al.,
2019). However, only two cleavage sites (NIa-Pro/NIb and
NIb/CP) have been previously predicted. Therefore, the
annotation of the SaP1V2 polyprotein is difficult.

The SaPIV2 and CeLV polyprotein sequences shared a
strong sequence similarity with their N-terminal regions
(Supplementary Fig. S3). The SaP1V2 polyprotein was ap-
proximately 300-aa shorter than the CeLV polyprotein at
the N-terminus. There was an in-frame stop codon up-
stream of the SaP1V2 polyprotein ORF, indicating that the
SaP1V2 polyprotein was full-length. The CeLV polyprotein
was predicted to contain a signal peptide atits N-terminus
(Roseetal.,2019). However, no signal peptide was predict-
ed for the SaP1V2 polyprotein. Despite the difference in
their N-terminal regions, it was assumed that the SaP1V2
polyprotein may be processed into seven or eight mature
peptides similar to those of CeLV. The SaPIV2 and CeLV
polyproteins lacked the HC-Pro segment. Among the six or
seven potential cleavage sites, two were predicted in the
SaP1V2 polyprotein: LNRQ/D (NIa-Pro/NIb) and QQIQ/N
(NIb/CP) (see Fig. 2 and Supplementary Fig. S3).

A putative GA, polymerase slippage motif for the
P3N-PIPO fusion was found within the SaP1V2 P3-like
segment (nt 2041-2047). A total of 191 purple witchweed
RNA-Seq reads mapped to the putative GA, motif: 175
(91.62%) were the wild-type and 16 (8.38%) were the +1A
insertion products, implying that the position was a
polymerase slippage site. The predicted SaP1v2 PIPO
contained 130 aa whereas the CeLV PIPO contained 189
aa. Sequence alignment of the SaP1V2 and CeLV small
polyproteins with the P3N-PIPO fusion revealed that the
PIPO segments of the two viruses shared many conserved
residues, although their start positions were different
(Supplementary Fig. S&).

Phylogenetic positions of SaPlV1and SaPIV2 among
potyvirids

Toinvestigate the phylogenetic positions of SaP1V1and
SaPlV2 among potyvirids, polyprotein sequences of 76
selected potyvirids were collected from 12 genera of the
family Potyviridae. In the case of the genus Bymovirus,
which has a bipartite genome, two polyprotein sequences
were concatenated. Multiple sequence alignment was
generated using the MAFFT program, followed by filter-
ing out the gap-rich segments using the trimAl program.
A maximum-likelihood tree was constructed using the
IQ-TREE program (Fig. 3).

SaPlV1and BVMoV, the founding and only member of
the genus Bevemovirus, clearly formed a strong clade with
100% bootstrap support. SaP1V2 and CeLV, the type species
of the genus Celavirus, also formed a distinct clade with
100% bootstrap support. Phylogenetic relationships and
similarities of genome organizations strongly suggested
that SaP1V1 and SaP1V2 may be novel members of the
genera Bevemovirus and Celavirus, respectively.
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Conclusion

In conclusion, the genome sequences of SaP1V1 and
SaPlV2, novel members of the family Potyviridae, were
identified from the transcriptome data of purple witch-
weed. Sequence comparisons and phylogenetic analyses
suggested that SaPI1V1 and SaP1V2 may be novel species
from the genera Bevemovirus and Celavirus, respectively.
The genome sequences of SaP1V1 and SaPlV2 may be
useful for studying the evolution of potyvirid genome
organizations.
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Fig. S1. Alignment of the polyprotein sequences of SaP1V1 and related viruses
Putative cleavage sites are marked by vertical bars (]) and highlighted in yellow.
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P3|6K1
Striga-associated poty-like virus 1 MAVMGITTLIAARTYIKALHP- -TKLQ| AS - -ANEKRMTGLMAFVILVVHVFDVDLALMLSSSLRSINQLAVMLTEETNGL ~ 558
Bellflower veinal mottle virus (YP_009508455.1) LLISTIALLVSAWTYMKATKP == -==~-=--- TQLQ|AT--TNEKKVTGLIAFIVLAVHIFDADLAIMLSSSLHTISRTASMLTDETRNI 566
Artichoke latent virus (YP_009129267.1) MIITSIFLIYELSRFIMKKKAEREKLNEGRS-EELQ|ASVKSSEKQMMAAMAMMTLVVHAFDIDLAITMSGALNHVARLANMLTDTTSGW 620
Narcissus latent virus (QDC21212.1) MIVTSIFLVYELARFIIGRKATRQKNVHSKD-QELQ|GPHKSSEKQMMAAMAMITLIVHAFDMDLAITMSSALNHVSRLANMLTDTTSGW 619
Broad-leafed dock virus A (YP_009507671.1) VLFGTLFVIYELATYVARKMKQRKEKGDG - - -QELQ | LNSKENEKKMMAAMAMITLFVHAIDMDLALVMTSSLNHVARLVGLLTDSTTGW 617
Crow-dipper mosaic virus (QGV12925.1) MLLGSVFVIYELAMYIKRELAKKRDGK - - - - - QTLQ| FKGKESEKKMMAAMAMAT LAVHAFDIDLAIMMSNSLHHVSRLVSLLSDSTTGW 616
Alpinia oxyphylla mosaic virus (AWO77093.1) LICGTVFCVFELGRYIIKQKQRKNQIQP - - - -HELQ| AGLKTSEKQMMSAMAMLT LLVHAFDMDLAVMMSNSLNHVARLANMLTDTTSGW 619
Cardamom mosaic virus (YP_009508901.1) LFCGFVFCMFELGRYIAWKKSQRKENQP- - - -QELQ| ASIKSSEKQMMSVMAMITLLVHAFDIDLAITMSNSLNHVARMANMLTDTTAGW 619
Yam chlorotic necrosis virus (AZQO0683.1) LIFGCVFALYEVGSFIIKKRKERQQKLQTKEGEILQ|AYGKSSEKKMMSAMAMITLIVHAFDMDLALMMSNSLNHVARLANMLTDTTSGW 622
Chinese yam necrotic mosaic virus (YP_006590058.1) LIFASIFCLYEVGRFIIKKRKANKDKAAGRT -TELQ|AYGKSSEKQMMAAMAMVTLFVHAFDMDLALMMSNSLNHVARLANMLTDTTTGW 621
Yam chlorotic necrotic mosaic virus (YP_009507672.1) LIFACIFCLYEVGCFIIRHKKKSKELGTGKT - QDLQ|AVGKSSEKQMMAAMAMITLFVHAFDMDLALMMSNSLNHVARLANMLTDTTTGW 621
* %k ** . :*: kKK * *** ::.:*. . :*:: * .
6K1|CI
Striga-associated poty-like virus 1 LPKLIG-TRLQ| FDESDLA-DLELEMDPEEVRNETLQEKCMTFGMWLETKVASYVDYTRELQYGGPEVHYRISPLKQQEIAEDMTQTKRA 645
Bellflower veinal mottle virus (YP_009508455.1) LPRIINGTVLQ|GDIGEI-MELDVEIDPEIAQHEELRTKHKTFQAWIDEKVCSLEQYTRELQYGGSSVHFVVHSSNHDDISDDMLATKRE 654
Artichoke latent virus (YP_009129267.1) LVGGTATEELQ|MHIFDVALEVDEQQKMEGEMMASTSSSLDTFSAWVNESVATGVDNTRPLTYGSVDNVYKLDSENGAEVGASMTNTKKA 709
Narcissus latent virus (QDC21212.1) LMGGTATEELQ| MHLFDVALEVDKQQQIENEMAASSSNLADTFSAWINENVAYGTDNTRPLTYGDVENVYKLDSKNGSNVGATMVNTKKA 708
Broad-leafed dock virus A (YP_009507671.1) LVGG-GRQELQ|MKIFDLALEVDDTMKADEEVAATTSNHQDTFSAWVNEQLVLGNDNTRPLSYGRTDSLFTLTSDNATEVGQNMVDTKRA 705
Crow-dipper mosaic virus (QGV12925.1) LVRGGSHQELQ| MKFFELALEVDDKVKQENELEAQTSTSMDTFASWINEQIAMGNDNTRPLVYGRNDEIYKLNKENASEVGATLTQTKRA 705
Alpinia oxyphylla mosaic virus (AWO77093.1) MMGGTGTQELQ|MELFDLVLEADEKIQSDLEEAVTSHRTCETFASWMSEQSLTESNNTRPLSYGRPESYVCVDRENAVEIGQNLVDTTNA 708
Cardamom mosaic virus (YP_009508901.1) VMRGNDSQELQ|MQLFDLALEADDTIRNELDEASTSHTTYETFSSWMAEQTLFENDKTRPLSYGRVESLVEIDRDNAVESGQALVDTTNA 708
Yam chlorotic necrosis virus (AZQO0683.1) LIGGANTQELQ|MRLFDVVLEVDEVMEKEIQQTSVYEGGTETFSSWINEQIALGNDNTRPLAYGRDESVFFVDRENAIQVGQDMVETRNA 711
Chinese yam necrotic mosaic virus (YP_006590058.1) LTSGGGTQELQ|MKLFDVALEVDETMTHEMDQQAAMDCSNE TFAAWINEQVLLGNDNTRPLAYGRDDSVFYVTRDNAIDVGQDMCDTKNA 710
Yam chlorotic necrotic mosaic virus (YP_009507672.1) LTSGGGTQQLQlMKLFDVALEVDETMSNEMEQQAVHDCSNETFASWINEQILVGNDNTRPLAYGRDDSVFYVTRDNAIEVGQDMCDTKNA 710
* %k T H H * %k *: . :***** . H H T . . *4
Striga-associated poty-like virus 1 WNSVTGGTGSGKSTRIPVFYYQRLKQMADRNKRILVCEPSRATVVNVAAGISSFLGEQVYYKHRTKEQAGNMGIQVMTYGSALMRAVGDS 735
Bellflower veinal mottle virus (YP_009508455.1) WNSVVGGTGSGKSTRIPVHYYNKLQKAIGRQHKIL ICEPSRATTANVAMGITHFFGQQVYYKHRTREQVGHMGIQVMTYGSALMRSLRDP 744
Artichoke latent virus (YP_009129267.1) WSHVVGKTGSGKSTRVPLGYYNALQTMAARRRNILICEPTQATTQNVANAL SHFHGKSVFYKHEGKEQMGDMSIQVMTYGSAFFRSVHNP 799
Narcissus latent virus (QDC21212.1) WSHVVGMTGSGKSTRVPLGYHGALQTIAARKRNILICEPTQATTQNVAAALSRFHGKQVYFKHEGREQLGDMSIQVMTYGSAFFRSVNNP 798
Broad-leafed dock virus A (YP_0@9507671.1) WSLVVGQTGSGKSTKVPIAYYNKLQIQAGRRKNILVCEPTQATTQNVASALSHFHGKSVYFKHEGKEQHGDSSIQUMTYGSAFFKSVNNP 795
Crow-dipper mosaic virus (QGV12925.1) WSQVVGQTGSGKSTKVPMSYYNTLQTIAGRRKNIL ICEPTQATTQNVAAALSHFHGKSVYFKHEGKEQHGDTSIQVMTYGSAFFRSINNP 795
Alpinia oxyphylla mosaic virus (AWO77093.1) WTQVIGQTGSGKSTRVPIAYYNRLQHLPARRRS ILVCEPTQATTQNVSYAL SHQHGKQVFYQHEGKTQNGDSSIQVMTYGTAFFKAMNSN 798
Cardamom mosaic virus (YP_0@9508901.1) WTQVVGQTGSGKSTRLPIAYYNRLRHVAARKRAILICEPTQATTQNVAYSLSHQHGKQVYYQHEGKIQNGDMSIQUMTYGTAFFKAMSAD 798
Yam chlorotic necrosis virus (AZQO0683.1) WSQVVGQTGSGKSTRVPLAYYNKLQTMPGRARS ILICEPTKATTQNVASAISHQHGKQVYFKHEGKEQTGDPTIQVMTYGTAFFRACNNP 801
Chinese yam necrotic mosaic virus (YP_006590058.1) WSQVIGQTGSGKSTRVPLSYYNKIQTLPGRNRSILICEPTKATTQNVAAALSTQHGKQVF FKHEGKEQAGDPTIQVMTYGSAFYRSCNNP 800
Yam chlorotic necrotic mosaic virus (YP_009507672.1) wSQVIGQTGSGKSTRVPLSYYNKLQTISGRCRNILICEPTKATAQNVAAALSTQHGKQVFYKHEGKEQAGDPTIQVMTYGSAFYRSCNNP 800
*. * ¥ ******* *. *: H * H *k o *** **. **: ot *:'*:::*. : * * 3k %k ok kK k ko *
Striga-associated poty-like virus 1 NFLNSFDAVFLDESHIVSEHGLTLEALLDGYRHVRKFYVSATPRAGPFEDNGHKRFQTQRVDVENSDPNYWLKEQGRGTAYDVTKRGPW 825
Bellflower veinal mottle virus (YP_009508455.1) HF IMQFDAIFFDEAHFVSAHALTLESLSKQYPEVRKFYMSATPRVGVTPHQAKGRFNTEVREVENTDPNFWLKEQGTGSRYDVTSLGPVI 834
Artichoke latent virus (YP_009129267.1) TFLDDFDAVFLDESHLITPHSLALESLLNKHTKVRKFYLSATPRNGISCDDVARRFQIYEHTVEKCSVDEF IAQLDKGTATDPMKYGDKYV 889
Narcissus latent virus (QDC21212.1) TFLDDFDAVFLDESHLISPHSLALESLLNKHTRVRKFYLSATPRNGILCDDVKRRFEIHEHAVEACDLEQF IMQLGKGTATDPMQFGDKV 888
Broad-leafed dock virus A (YP_009507671.1) SFLSSFDAVFLDESHLISPHSLSMEGLLNKHTEVRKFYLTATPRDRTLQQTVNRRFQIFEHQVEKADVAEFIAALNGKTNLDALQYGERV 885
Crow-dipper mosaic virus (QGV12925.1) GFVDGFDAVFLDESHLVTSHSLAMEATILNKHTTVRKFYLSATPRIPVDVTHQDRRFQIYEHTVEKADVSDFIAALNGKTILDALEYGDKV 885
Alpinia oxyphylla mosaic virus (AWO77093.1) EFIEKFDAVFLDESHLISAHSLAFESYLNKCTTVRKFYLSATPRTSCSMPDASRRFEIYEHSLPETDINTFVASIGKGDSLDALNYGEKV 888
Cardamom mosaic virus (YP_009508901.1) TFIQQFDAVFLDESHLITAHSLALESYLNKCVSVRKFYLSATPRNHVPTNAIVRRFQIFEHAQPEVSIEAF ISSIGKGDSLDALNYGEKV 888
Yam chlorotic necrosis virus (AZQO0683.1) VFLDGFDAVFLDESHLISAHALALESLLNKQTHTRKFYVSATPRRQVNQPQGTRRFQIFEHHVE TADLNDFISSLGKNGNLDATQFGDKV 891
Chinese yam necrotic mosaic virus (YP_006590058.1) AFLSNFDAVFLDESHLVSAHALALESLLNKNNRVRKFYLSATPRKQF PEMTGSRRFEIFEHQVESGDVNDL ISATGKGTIMDATKFGEKV 890
Yam chlorotic necrotic mosaic virus (YP_009507672.1) AFLSNFDAVFLDESHLISAHALSLESLLNKNNRVRKFVLSATPRKSFPQQTGTRRFEIFEHQVESGDVSDLISAIGTGSILDATKFGDKT 890
*: *** * ** * H * * *. . **** **** ** . H . * . *
Striga-associated poty-like virus 1 LCFVQGRGQADK LAAKVNNSSIRDEKGEKFTGYSLHSENFDDNYPKVIKASNEGETCFIFCTNILETGVTLSADCVVDFGSTMRPELDIM ~ 915
Bellflower veinal mottle virus (YP_009508455.1) LCFVQGKRQADTLASKVNASG-- - - - KIQFKGISLHSDNFDNNYNLVVKATNEGEECMIFCTNILETGVTLNADCVVDFGFTMRPSLSVA 919
Artichoke latent virus (YP_009129267.1) LVFLAGKGECDKAASKVMSTN - - LGIKAVSLHKSNFKTNYVKVMNSVDGGDRVIIFATNILETGVTLNVDVVVDFGFTNSPVLDLT 973
Narcissus latent virus (QDC21212.1) LVFLASKSECDQAASRVMSMN - - - - - - LDVKAMSLHKDNFKTNYLKVVAAMDE SAKVMVFSTNILETGVTLNVDVVVDFGWTNRPHLDLT 972
Broad-leafed dock virus A (YP_009507671.1) LVFLSGKNECDRAAAKVAGGV - - - - - - RGVKSVSLHKDNFKANYQKIIDQLERDEQFVIFTTNILETGVTLNVDVVVDFGYTNSPVLNLY 969
Crow-dipper mosaic virus (QGV12925.1) LVFLSGKNECDKAAAKVNGGV - - - - - - KGVSAISLHKDNFKINYAKVCQQLEMDGKYMIFATNILETGVTLNVDVVVDFGYTNVPDLNLS 969
Alpinia oxyphylla mosaic virus (AWO77093.1) LIFLSGREQCNKAAHKTASTQ-- -~ -~ YGITAFSLHKENFSVNYSKILQALSQPGRVYIYSTNILETGVTLNVDVVVDFGYTNQPHLDLN 972
Cardamom mosaic virus (YP_009508901.1) LIFLSGREQCNRAAMKTAATQ- -YGIRAFSLHKENFPSNYPKILDALSAPGRCYIYATNILETGVTLNVDVVVDFGFTNQPKLNLT — 972
Yam chlorotic necrosis virus (AZQee683.1) LVFLSGKKECDRAAARVCAEV - - - - - - SSLKAISLHSQNFETNYERICDQLNQPGKLIIFCTNILETGVTLNVDVVVDFGFTNTPSLNTV 975
Chinese yam necrotic mosaic virus (YP_006590058.1) LVFLSGKKECDRAATKVNSTN - - - - - - SGVKAISLHRDNFSANYNRLCHDLTQPGKIYIFATNILETGVTLNVDVVVDFGFTNTPVLNTS 974
Yam chlorotic necrotic mosaic virus (YP_009507672.1) LVFLSGKKECDRAAAKVNSTN------ TRVKAVSLHRDNFSTNYNRVCDELNQPGKCYIFATNILETGVTLNVDVVVDFGFTNAPTLNTT 974
* ke eoe . * . L. RRER k% * %k H a0 Rkkkokskokkkok ok ckkokkk X * ok
Striga-associated poty-like virus 1 TKRLSLNAHRVTQF ERHQRIGRVGRVKDGFALCCGKAVHGRPRTPPEVVYGAALYSFVYDLDLFADESLDTSWLANITKKQAEVMLSFDL 1005
Bellflower veinal mottle virus (YP_009508455.1) EKRCLLTSSRVTQHERLQRIGRVGRVKDGVALTCGKCLPGRPPISPDVVYEAALYAFLYDLDLYADSTLDTNYLGNITRQQAEVMLNFDI 1009
Artichoke latent virus (YP_009129267.1) GKTFLLERRRVTQAERKQRIGRAGRLRDGHAIVIGKVGRTEELVSADVVYEAALISFVYNIDIYINSHFDHVWIGNVTRQQAKTMINFRL 1063
Narcissus latent virus (QDC21212.1) EKTFLLHRQRVTKAERKQRIGRAGRLKEGHAIVVGTVSHNVELAPADVVYEAALLSFVYNLDIYVNSHFDSVWVSNITRAQARTMLNFRI 1062
Broad-leafed dock virus A (YP_009507671.1) EKTLLLRKRRVTDAERRQRIGRAGRLRDGHAIVVGKTVQATELVAADVVYEAALLSFVYNLDVYINAHFDHSWLAGITRAQAKTMLAFRM 1059
Crow-dipper mosaic virus (QGV12925.1) DKTLLLRKRRVTKAERQQRIGRAGRLRDGHAIVIGKTTEPMEIIPANVVYEAALLSFIYNLDIYINTHFDHTWLSSITRAQAKTMANFRV 1059
Alpinia oxyphylla mosaic virus (AWO77093.1) ERTLLLQKRRVTESERKQRIGRAGRLKHGHAIVLGKTSRAIEVVTADVVFDAALLSFVYNLEVYVNTHLDS TWLAKITREQARTMLSFRL 1062
Cardamom mosaic virus (YP_009508901.1) ERTLLLEKRRVTEAERKQRIGRAGRLRDGHAIVLGKTCQAIEMVTPDVVFDAALLSFVYNLEIYVNAHLDCEWLATITREQARTMLNFRL 1062
Yam chlorotic necrosis virus (AZQO0683.1) DKTLLLHKRRVTKSERQQRIGRAGRLRNGHAIVIGKVSEPIETVSAEIVFEAALISFVYNLDVYVNSHFDAAWLGSITKEQARTMLSFRV 1065
Chinese yam necrotic mosaic virus (YP_006590058.1) DKTLLLNKRRVTQAERKQRIGRAGRLREGHAIVIGKTSTPFETVSADVVFEAALLSFIHNLDVYVNAHFDQAWLSSITRDQAKTMMAFKI 1064
Yam chlorotic necrotic mosaic virus (YP_009507672.1) DKTLLLTKRRVTQAERKQRIGRAGRLKDGHAIIIGKTSTPFEVVSADVVFEAALLSFIYNLDVYVNAHFDQANLSSITRDQAKTMMAFKI 1064
* *** *k ***** ** * * *. ..::*: * ok k :*::::::: H H . :*: *k .* *
Striga-associated poty-like virus 1 PIFVLRDLVGKDGAMRGEMITALKKNLLRDMHIVSRDISVASDRWQSWPRAHDQILNMTHGDVPEELEKYKNSRIPFVSFTLNKVSIVEF 1095
Bellflower veinal mottle virus (YP_009508455.1) PMYVLRDLVDKDGSMQPIMVSLLKNHVVGDTQITTRDVRVSADKWASWPNAHDL IMLCLRGSEDEEMMKLAKEKIPFCAYQLLDVDLKSF 1099
Artichoke latent virus (YP_009129267.1) PSFAMKDVVFPDGSVRDE FLRAVKDRTNRSANIKTLQGCTINPVYEGWPVLGTYAQKFGIAFEDSRYNNLSKMRVPFIFHDMNELDIEAY 1153
Narcissus latent virus (QDC21212.1) PSFAMKDVVFHDGSVRTEFLEQMKSYTQRSANIKTTTHCTINHVYDTWPLLGTYAQKFGISFDDARYRKFSKLKVPFIYHEMGSMDLEGY 1152
Broad-leafed dock virus A (YP_009507671.1) NSFFMRDLVFSNGSVRPELLQALKNNVQRSSNIKTATMQCVSHVYESWPMLGAHA - - - - - - PVDNLDEKLVKSRVPFITHDLFEMQVEEL 1143
Crow-dipper mosaic virus (QGV12925.1) SPFVMRDLVFADGSVRPEVLSLFKKETMNSTSIKTRSATHVSHITEAWPKLGAHI - - - - - - PQGETFNPLSDKRVSFITHDLLEMDLDEV 1143
Alpinia oxyphylla mosaic virus (AWO77093.1) STFFMRDLVNSQGHIRPELLDALKNKTWRSLKAHTTMFQARNSEYQQWQRLDHYSFSTLVLNNERILSEVGHVKIPFITHDMMDFDIIEI 1152
Cardamom mosaic virus (YP_009508901.1) SVFFMRDLVNKQGNIRSELLQAVKNKTWKSLKVHTTNFQANNREYQQWNRLDHYTLTNFCAENSQAFGEISHIRVPFITHDMLDFDLVEI 1152
Yam chlorotic necrosis virus (AZQoe683.1) SPFIMRDLVFPSGHVRQEMLNCLKNKLQRSASIKTANYTCVNHIFESWPKMDHPFISTIVQNEPNSLERLSKLRTPFVTHDMGELNLEEF 1155
Chinese yam necrotic mosaic virus (YP_006590058.1) SPFIMKDLVFANGHIRSEMLEFLKPHLHHSANIKTTNYQCVNHIYESWPRLDHHSLIDSMQNNEEKTKKIHKMRTPFITHDLNQLDLEMF 1154
Yam chlorotic necrotic mosaic virus (YP_009507672.1) SPFIMKDLVFANGHMRGEMLDFLKPHLHHSANIKATNVQCVNHIVESWPRLDHHSLFLDSQAHDSEVKRLSKMRVPFITHDITQLNLEQF 1154
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VEAAATYEPKLSFKTTKLGPPTRRVLMRIDPDNINQCHQIAVCLREHLKGMLNALVEARVRVQESKLLCMF - -PASKRLLSDQEKRIAVM
TECCAKYEPYRAFQTITAKSMNKKVLLRVDPENINICHSVASALLKQQNDVLSSLLNMQTACRDSKLLSCF - -RQTRRFMSDHQNRIEAT
AEAAASYKPSMLTRWAKPAKEVSNVILHVNQKNVCEAIGVVRSLIASTKSLIQSKKHNQNLHRESPLACLF TKRTTLELESKLGEQIKLG
AEAVSSYKPSMITQWAKPAKEVANVILHVNNQNVHEAINVVRSLIVSTQAQILSKRHAQNLHRESPLACFFAKSTTMELEARLGEQIKLG
AKAAQAYRSTVKSRWGKPVKEAANVIMHANQSNIHDAIRVAQSLRNEAQRQIQEKERVQNLHRESPLACLFSKDTVRGLDXKIGEQIQMA
TKALAAYQSTVKERWGKPIKEAMNVIMHVNQENIYETLAVARVMRSEAVKSMQQRQNTIKLHRNSPLSCLFGKKTIQQLEEKLGQQVRLA
VKAVANYKPNMLTVFGQPKPRNIGLIMRVDE TNVFNTMRMARLLKSDYEQQILNKKAALQAQKESPMAYFLSTRVVDSLASKLSQQISQA
AKAVAHYKPNMMTVFGSKPAKGVSLVMKVDETNVFDTLRVARLLKRDYENQISSKKTAINTQRESPISYLLSTRIVDDLTAKLTQQIQRA
LRCADLYKPSVLTRWGRPVKQSTNVLMHVNSNNVHETIRVATLLRHDYSQQIHMKQHAQQLHQNSPFAYFFSKKTVDELSTNIGKQIAIA
ANCVEKYRPNVLTRWGRPVEQTTNVLMHVNQENIHATIRIANLLRYDYQQQIQQKKQAQQLHKDSPFAYFFSSKVVDELASNIGKQVAMA
TNCVEKYRPSVLTRWGRPVEQTTNVLMHVNQENIHSTIRIVNLLRFDYQQQILQKKQAQQLHKDSPFAYFFSTKVVNELENNIGKQIAMA
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CHOI, D. et al.: NOVEL POTY-LIKE VIRUSES IDENTIFIED IN PURPLE WITCHWEED S5
Striga-associated poty-like virus 1 YE----eccecccemccccccaaan WA-L--ccncemmccccanaan EF - -DPLRYSVEKMNESAGAWGMFNNYHRVSEAQRPVTFSLSG 1723
Bellflower veinal mottle virus (YP_009508455.1) YQ--==c-mccmcenccnccnnan- WD-L--=-nccmmccnccnaan EF - -DDSRYTIGNMNETASAWGFIKNHHQVEPCSESLNLSLHG 1726
Artichoke latent virus (YP_009129267.1) DT-----------cc-cccemo IEFR------------------ QFTRDTSIYTVENLTRSAAAGGLFK--PREVMEKRSLPPTVSA 1812
Narcissus latent virus (QDC21212.1) DS--c-ecmcccc e e ceeeae LPIS-==-cecmccccccannan KFSRDVSIYSVENITRSAMAGGLFK--PREVSEPRNLPPTVST 1811
Broad-leafed dock virus A (YP_009507671.1) = m--m--mmmmmmmmo—eoooooo- MELK--=====nmccmccnaax TFSRNIEIYTKEKFEKSANCGGLFK--HREIFGPRDSEFLHQF 1801
Crow-dipper mosaic virus (QGV12925.1) DTSIKEEIDEMIKNAQLNERLRTMRFDLLFQIDRAHCGVIDNNVVIKTFSRDTSIYKIENFRRSAECGGLFK--PREITKAISNKIIDES 1846
Alpinia oxyphylla mosaic virus (AWO77093.1) ED-----ccmccccmc e ceeen FSLE------c-nccnmcannnn TVPNDVSMYTIENIMEDAAAGGLFK--PREVRDAERLPIGIVA 1810
Cardamom mosaic virus (YP_009508901.1) LK==emmcemeccccncccccana- VESL-====ccnecccccnaax RVPKDTSMYTIENFVQEAQAGGLFK--CREISAPRPLPIGVSA 1810
Yam chlorotic necrosis virus (AZQ00683.1) EQ----=-ccmccmnmccncccana- FEFL-=-=-=c-rccnrecnua- EFSRDTSIYTVENMNADARAGGLFV--PRVLENPRSLPPSVSA 1816
Chinese yam necrotic mosaic virus (YP_006590058.1) ES--c-mccmcccm e en FEFI------c-ncennanannx EFSRDTTMYTVDNFNRDATAGGL LK --SRVVEESKTLPVGVSA 1813
Yam chlorotic necrotic mosaic virus (YP_009507672.1) EI----------------mc-mu-o FNFL-===-cccnmccnmecaaan SFPRDISMYTIENFNADATAGGLLK--ARKVEEPKEMPLGVSA 1814
* .. * LY
Striga-associated poty-like virus 1 GGFEILGEATSNLCNKHKIVGESVYWKEFKQCCPDLVEGIEEYEDAYCPSALNREAYYKDVGKYDR - -HLRCRADINLLIKARNMVKDDL 1811
Bellflower veinal mottle virus (YP_009508455.1) -GFEMLGKSVSHLCSKHKIVGLSPYWQEFKQLCPDLVEGIEELEDQYAPSALNRDAYYKDISKYNR --DLACKCDIQRLEKAREMVAHDL 1813
Artichoke latent virus (YP_009129267.1) IHMHNLAYSNGLLNTRHIFEGENPYWKQFKLCNEWVDPIVERYEDNYMPSALNREAYWKDLLKYNR -PQHLCKVDDVALKSSVAQLVREL 1901
Narcissus latent virus (QDC21212.1) LHMTNVAYANGLLNTRHIFEGENPYWKQFKLCNPHLTDAVSEYEDKYLPSALNREAYWKDLLKYNR -PLHQIKPNEAALHASMVKLIRVL 1900
Broad-leafed dock virus A (YP_009507671.1) EHFDNLAYAHALLNTRHTYVGESPYWLEFKRNHQSLVRGIEEYEDAYLPSRLTHTAYWKDLSKYNR -AYKGVDHDEKILLSAADCLIHML 1890
Crow-dipper mosaic virus (QGV12925.1) EHMDNMAYSHAILNTKHVYVGENPYWIQFKANHKQLVQGIEKFEDNYLPSELTYNAYWKDLLKYNR -PLKSSKHDEKALLMAIKKVVTVL 1935
Alpinia oxyphylla mosaic virus (AWO77093.1) QDMTNLAFANALLNKRHVYIGESPYWTEFKRRHAQHVKGIHEFEDEYAPSILSYDAYWKDLLKFNRQSNATPQFDKRILNLAAQAVIRNL 1900
Cardamom mosaic virus (YP_009508901.1) QHMQNVAFANAILNKRHTYVGESPYWREFKRIHSEHVRGISAFEDFYAPSALTFDAYWKDLLKFNRTSASDPTWNEKALKHSMLATIQAL 1900
Yam chlorotic necrosis virus (AzZQ@0683.1) LHMDNLAYMNGL LNPRHVITGESPYWLEFKRFHPRQVRGIEEFENKYAPSVLNYDAYWKDLLKFNRLENANLQYDKEILKCAALAVVNQL 1906
Chinese yam necrotic mosaic virus (YP_006590058.1) THMSNVAYMNGL LNPRHTITGESPFWREFKRCHPKQTKGIEEFENAYAPSVLSYDAYWKDLLKFNRAEFKADKIDKDILKCATLALVKQL 1903
Yam chlorotic necrotic mosaic virus (YP_009507672.1) INMKNVAYMNGLLNPKHTVTGESPYWKEFKRCHPRQVKGIEEFEDAYAPSVLSYDAYWKDLLKFNRVEHSKSGLNEEILRHATLCLVRQL 1904
. * :* * . :* ** 3((: * kk * ** ** *::*
Striga-associated poty-like virus 1 KKAGLFATRLMTAAEVLGDLDVNTAAGALYACKKKLLFTGMTDDQVVQLANCCYDKLVKGESVGIWNGSLKDELRPVEKVLENKTRVFTA 1901
Bellflower veinal mottle virus (YP_009508455.1) KVAGMRPTRVMDAEEVLGDLDVSTAAGALYACKKKVVFAGWDDEMLINFATLCKSKLISGENVGVWNGSLKDELRPIEKVVANKTRVFTA 1903
Artichoke latent virus (YP_009129267.1) ERAGMTKTKIRTTDQVLEDIQWGKAAGPLYGMKKKELCKNLTMEELTSLALHCRSELNKGKNAGLWNGSLKAELRPKIKVEANKTRVFTA 1991
Narcissus latent virus (QDC21212.1) RESGMTSTRIRTCNEVLEDIQWNKAAGPLYGMKKEELCKNMTMEDLTALATHCRTELRRGKNAGVWNGSLKAELRPKEKVELNKTRVFTA 1990
Broad-leafed dock virus A (YP_009507671.1) ESAGMTPTRIRTPEEVLSDIQWNKAAGPMYGMKKRELCQHLTEEELIAMATIHCRRELVRGENAGIWNGSLKAELRPLEKVEQDKTRVFTA 1980
Crow-dipper mosaic virus (QGV12925.1) EQAGMRKTRIKTPIEVLSDVQWNKAAGPMYGVKKRELCMNMTEEELITMVIHSRNELVKGQNAGIWNGSLKAELRPIEKVNQHKTRVFTA 2025
Alpinia oxyphylla mosaic virus (AWO77093.1) QQAGLTATKIRTTNQVLDDVQWTTAAGPLYAMKKKELCKDLTEEELQSLAIHVRQRLIAGKNCGVWNGSMKAELRSTIEKVQQAKTRVFTA 1990
Cardamom mosaic virus (YP_009508901.1) KDAGMVPTRVRTTFEVLSDIQWSTAAGPLYAMKKKELCKDLSTEELDALATHVKTRLIKGENCGVWNGSMKAELRPIEKVQANKTRVFTA 1990
Yam chlorotic necrosis virus (AZQ0e683.1) KRAGMTETRIRTSEEVLGDLQWGKAAGPMYAMKKNELCKNLTDEELTTLTIHCKKQLIEGRNCGVWNGSLKAELRTKEKVSQNKTRVFTA 1996
Chinese yam necrotic mosaic virus (YP_006590058.1) KDSGMQQTKIRTVEEVLDDVQWGKAAGPMYAMKKLELCKDLSEEDLTALATHCRTQLLKGKNCGIWNGSMKAELRVVEKVLQKKTRVFTA 1993
Yam chlorotic necrotic mosaic virus (YP_009507672.1) KEAGFKPTRIRTVEEVLSDVQWGKAAGPMYAMKKLELCKDLTEEELVSLAIRCRTQLKRGHNCGVWNGSMKAELRTIEKVLQKKTRVFTA 1994
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Striga-associated poty-like virus 1 APLTTLIGGKFVVDDFNKQFYGTHLNARHTVGINPWAGGWHRLAQFLGGQDMPYYVSGDGSRFDSSLDPILFDQVLKLRLELM--PDVNG 1989
Bellflower veinal mottle virus (YP_009508455.1) APITTLVGAKFFVDDFNKQFYTTHLKARHTVGINPWEGGWNRLADFLGGSQMPLYVSGDGSRFDSSIDPLLFDQVLKLRLQFS--DQSDD 1991
Artichoke latent virus (YP_009129267.1) APITTLIGSKFFVDDFNKQFYASHLKAPHTVGINKFSNGWAKVHDKLNREGW - LHGSGDGSRFDSSIDPFLFDMIYTIRCHFMCDDDRRE 2080
Narcissus latent virus (QDC21212.1) APITTLIGAKFYVDDFNKQFYATHLKAPHTVGINKFQNGWARVHDKLNHPGW - LHGSGDGSRFDSSIDPFLFDIIYTIRCHFMRDEDRGE 2079
Broad-leafed dock virus A (YP_009507671.1) APITTLVGAKAYVDDFNKQFYATHLHAPHTVGINKFQRGWERVHRYLDEPGW-LHGSGDGSRFDASIDPFLFDVIYSIRCHFMAPECKEE 2069
Crow-dipper mosaic virus (QGV12925.1) APITTLLGSKCFVDDSNKQFYNTHLKAPHTVGINKFQKGWERVHDYLNTPGW - LHGSGDGSRFDASIDPFLFDAIYSIRLHFMDERDQGE 2114
Alpinia oxyphylla mosaic virus (AWO77093.1) APITTLIASKFFVDDFNKQFYETHLKANHTVGINKFSRGWERLYNFLDRPGW-KHGSGDGSRFDSSIDAFWFDYLLTIRLSFFTNDERALI 2079
Cardamom mosaic virus (YP_009508901.1) APLTTLIASKFFVDDFNKQFYATHLKAPHTVGINKFARGWEQLYTYLHKDGW - LHGSGDGSRFDSSIDDFWFDKLYTIRAHFFHEDDKSY 2079
Yam chlorotic necrosis virus (AZQ0e683.1) APITTLVAAKHFVDDFNKQFYSTHLKANHTVGINKFQRGWEDLYKFLDRPGW - LHGSGDGTRFDSSLDPFWFDLLYSIRYHFFTHDDQEV 2085
Chinese yam necrotic mosaic virus (YP_006590058.1) APITTLIGSKFFVDDFNKQFYGTHLKASHTVGINKFQRGWEKLYNFLNVDGW-LHGSGDGTRFDSSLDPFWFDILYSIRSNFFCEEDRQD 2082
Yam chlorotic necrotic mosaic virus (YP_009507672.1) APITTLIGSKFYVDDFNKQFYGTHLKANHTVGINKFQRGWEKLYTFLNKDGW-LHGSGDGTRFDSSLDQFWFDLLYSIRVETFADEDKDE 2083
**:***:._* dokok kR okokok :**:* kK ok ok ok ok H * %k H * H ****:***:*:* H * %k H .:*
Striga-associated poty-like virus 1 SHAALKNLYHEIVFTPILLENGQIVMKKVGNNSGQPSTVVDNTIILMMCFYYACLRKTNDE - -DWIRSNFLFVCNGDDQKCAMTQDFLDK 2077
Bellflower veinal mottle virus (YP_009508455.1) IKQALKHLYHEIVYTPILLENGHIVMKKVGNNSGQPSTVVDNTLVLMMCFYYCALAVSDDP - -SWIRNNFLFVCNGDDQKCAMTQEFIDA 2079
Artichoke latent virus (YP_009129267.1) ATRAMSNMFREFVFTPIHTISGNILVKNVGNNSGQPSTVVDNTLVLMLSFYYAYAVKTKDYAFDHIDDRFVFVCNGDDNKFAVSPAFVKE 2170
Narcissus latent virus (QDC21212.1) ASMAMSHMFREFVFTPIHTINGNILIKRVGNNSGQPSTVVDNTLVLMLSFYYAYARKTNDLTFDRIDEDFCFVCNGDDNKFSLSPDFVAK 2169
Broad-leafed dock virus A (YP_009507671.1) AEAALSHMYREFVFTPVHTIAGNIIMKRLGNNSGQPSTVVDNTLVLILSFLYAYISKTGDTTCSQLHERMRFVCNGDDNKFSISREFEHE 2159
Crow-dipper mosaic virus (QGV12925.1) AEQALSHMYREFVFTPIHTVTGNIIMKKLGNNSGQPSTVVDNTLVLMLSFYYAYIRKTGDFECEEIENRFKFVCNGDDNKFSISPEFAQM 2204
Alpinia oxyphylla mosaic virus (AWO77093.1) AIQALKNMYREFLYTPIHTVSGNILVKQVGNNSGQPSTVVDNTLILMMSFFYAYICKTGDDNCEFINERFRFVCNGDDNKFSVSPQFASE 2169
Cardamom mosaic virus (YP_009508901.1) AQQALGNMYREFLYTPIHTTSGNILVKQVGNNSGQPSTVVDNTLILMMSFYYAYIMKTQDFNCECLNDCMRFVCNGDDNKFSLAPDFVKK 2169
Yam chlorotic necrosis virus (AZQ00683.1) AKDALSHMYREFVFTPIHTTTGQVLMKKVGNNSGQPSTVVDNTLILMMAFTYAYIKKTDDRTCERMDECFRFVCNGDDNKYSISKEFNEK 2175
Chinese yam necrotic mosaic virus (YP_006590058.1) AKTAMAHMYREFVYTPIHTITGQVLVKKLGNNSGQPSTVVDNTLILMLSFLYAYIRKTNDRTCAQINQRFKFVCNGDDNKYSVSPEFHEE 2172
Yam chlorotic necrotic mosaic virus (YP_009507672.1) ARVALGHMYREFVFTPIHTITGQVLVKTLGNNSGQPSTVVDNTLILMLSFLYAYIRKTGDTTCQHIDSRFKFVCNGDDNKYSVSQDFHAT 2173
*: tie ..:**: *.:::* ************** *:: * k| : s ******* *
Striga-associated poty-like virus 1 GCFDFDRMLSECGLTYEFDELTSDIKEYPYMSLTMVESETGHIGFMLDQRRIVAINQWMTKKGVLGVAQRAFPAMLHAYNDPWLFTIMHA 2167
Bellflower veinal mottle virus (YP_009508455.1) GGLNFENQLRQCGLNYEFDEPTTNIAEYPYMSLTMVPQGNGVFGFILNPERIVAINQWMPKKGILGVAQRAFAAMLHSYNDKWLFAIMHS 2169
Artichoke latent virus (YP_009129267.1) FGGVFTNEIAQLGLNYEFDALTPDITANPYMSLTMISVCGR-IGFQLNPERILGIVQWIKKGGVVHASQAAFAAMIESFNDPDLFSVMHS 2259
Narcissus latent virus (QDC21212.1) HGGSFENEINELGLTYEFDDLTPDIMKNPYMSLTIVQVGER -IGFQLNPERIVGIVQWIKKGGVLHAAQAAFAAMVEAFNDPSLFTVMHS 2258
Broad-leafed dock virus A (YP_009507671.1) FGGDFSNEIGELGLSYEFDILTDNIMENPYMSLTMVQHPSG-VGFQLNPRRIVGIVQWIKKGGVVHAAQAAFAATIEAYNDPWLFGIMNL 2248
Crow-dipper mosaic virus (QGV12925.1) FGGDFSQEITELGLKYEFDELTKDITENPYMSLTMIRTKSG-IGFQLNPERIVAIVQWAKKGGLIHAAQSAFAALVESYNGPWLFSIMNL 2293
Alpinia oxyphylla mosaic virus (AWO77093.1) FGTDFSGEIKQLGLNYIFDAITDDITENPYMSLTMVRTHEG-IGFTLHPSRIIAITQWMKKGNLIQATQAAFAAMVEAYNDPWLFGILHL 2258
Cardamom mosaic virus (YP_009508901.1) YGGEFTTEIKQLGLTYEFDDLTEDITENPYMSLTMVRTCSG-IGFSLHPSRVVAIVQWIKKGDIIQATQAAFAAMVEAYNDPWLFSILHL 2258
Yam chlorotic necrosis virus (AZQoe683.1) YSGDFSKEIGELELVYEFDDLTDDITLNPYMSLVMVRTKQG - IGFQLHPERIVAIVQWIKRGDILQATQAALAATIEAFNDPWLFGIMHL 2264
Chinese yam necrotic mosaic virus (YP_006590058.1) FSGDFSREIAELGLTYEFDDLTADITQNPYMSLVMVRTPGG-IGFQLNPERIIATIVQWIKRGDVLQASQAAFAAMIEAFNDPWLFGVLHL 2261
Yam chlorotic necrotic mosaic virus (YP_009507672.1) FGGDFSKEIAELGLTYEFDDLTEDITLNPYMSLVMMRTPGG-IGFQLNPARIVSIVQWIKRGDVLQAAQAAFAAMIESFNDPWLFGILHL 2262
* I * ok k% * ok *kkkk . kX% *o0 ok k¥ FY ok ke koo ek *%
NIb|CP
Striga-associated poty-like virus 1 YLVWLLVNYEDEILYQMRQTGERVSYLSPAYVKMLHYGG- - === == == == == = o oo oo o e e e e e e m oo THLQ|VDS---- 2213
Bellflower veinal mottle virus (YP_009508455.1) YLYWLLLSYEQELLWAIEQTGESVSYIPPYAVHVMHYGG- - === === === === == mm oo e oo oo m o TVLQ|IDT---- 2215
Artichoke latent virus (YP_009129267.1) YLIWLLVTYRQELRYAMHNDLVSVVYMDPAQVFALHYNDATD - ------------ HHTWFSDDLDEPSSDDDDDDVQTQELQ|MNR———— 2331
Narcissus latent virus (QDC21212.1) YLVWLLVTYKDVLLYAQENDLGSVCYMDPCQVFALHYGSSEG —LESVDFESDNESANDADDDVTPSLELQ|MDV—- - 2330
Broad-leafed dock virus A (YP_009507671.1) YLIWLLCEYKDALVYANEHELATICYMDPLQIHALHYEVHSE == === === - -m oo mm e e oo oo o EGTQELQ|MDL---- 2300
Crow-dipper mosaic virus (QGV12925.1) YMVWLLSEVKDAFIYAEENGIATICYMDPCQIHALHYARAEDSGTPYVAILDRAEYIKEPNEATYEQQQLQMKSDEAFQTLQ|MDFNKKE 2382
Alpinia oxyphylla mosaic virus (AWO77093.1) YLVWLIIEFRDELEFAKDNDVLGYTYMDPCQVHALHYGINEA--------------- QIQEEDEDWTDDEDENLISQTQHFQ|MDL---- 2328
Cardamom mosaic virus (YP_009508901.1) YLVWLIIEYKDALNFARVNGIFGVVYMDPCQVHALHYGIPTA-----------~ NELKEDEDYDDDSDEDLEIVEFCSQQFQ|MDL---- 2331
Yam chlorotic necrosis virus (AZQee683.1) YLVWLICENSELLAFACRQEMQSICYMDAYQIYSLHYDKQDD------ SLKPLLDEAIEENRYMNGKGYVSFDEAEGSQVLE [MDL---- 2343
Chinese yam necrotic mosaic virus (YP_006590058.1) YFVWLLCQYREEIRYAMDHDLGAVCYMDAYQVYALHYDTRDD - ---------- INDLQIDSASCEIEKTVVVAGSTQHISLQ|MDL---- 2335
Yam chlorotic necrotic mosaic virus (YP_009507672.1) 2337

VLVWLICQYKDEIRYAMDNNLGAVCYMDAYQVYALHYDTQED —————————— TEHDKIETHDAAQGFDEIQVDHVAPYINLQ|MDL----

ok HEE : HE A



S6 CHOIL D. et al.: NOVEL POTY-LIKE VIRUSES IDENTIFIED IN PURPLE WITCHWEED

Striga-associated poty-like virus 1

Bellflower veinal mottle virus (YP_009508455.1)
Artichoke latent virus (YP_009129267.1)
Narcissus latent virus (QDC21212.1)
Broad-leafed dock virus A (YP_009507671.1)
Crow-dipper mosaic virus (QGV12925.1)

Alpinia oxyphylla mosaic virus (AW077093.1)
Cardamom mosaic virus (YP_009508901.1)

Yam chlorotic necrosis virus (AZQo0683.1)

Chinese yam necrotic mosaic virus (YP_006590058.1)
Yam chlorotic necrotic mosaic virus (YP_009507672.1)
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Narcissus latent virus (QDC21212.1)
Broad-leafed dock virus A (YP_009507671.1)
Crow-dipper mosaic virus (QGV12925.1)

Alpinia oxyphylla mosaic virus (AWO77093.1)
Cardamom mosaic virus (YP_009508901.1)
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Chinese yam necrotic mosaic virus (YP_006590058.1)
Yam chlorotic necrotic mosaic virus (YP_009507672.1)

Striga-associated poty-like virus 1

Bellflower veinal mottle virus (YP_009508455.1)
Artichoke latent virus (YP_009129267.1)
Narcissus latent virus (QDC21212.1)
Broad-leafed dock virus A (YP_009507671.1)
Crow-dipper mosaic virus (QGV12925.1)

Alpinia oxyphylla mosaic virus (AWO77093.1)
Cardamom mosaic virus (YP_009508901.1)
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Chinese yam necrotic mosaic virus (YP_006590058.1)
Yam chlorotic necrotic mosaic virus (YP_009507672.1)
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----TLAPTEQTTQKDKGKQHEQR-------- REGRPGPSTQPIETG--DNNNNQPIEQLGD--------------- MHDEEIEWRIPAV
---NPDTVDEEDIEWRIPAI
---EPDTVDADDIEWRIPAI

* ok

TTTARSLGFRSIRGTT-FKPETFKNIPRDITAIMRNDCATDAQYIQWESEVRADYDIATEGEWNTVFTAWLLYCANNGTTDKYNPLDVIP
NKFERSSGFRKIGGRFVTTKQAIKSIPRDVRSLMRNDVATDNQFMAWETEVRDEYSVANDEAWQTLLMAWALFCAHNGTTNKFRHTDVMP
NPNRGGVVIPTINGKKLWKRGILKHVPKQ-QYDATTTKATQTQLTNWVEAVKKDLRLKDDNAWALVLTAWCIWCADNGTSPEVDTNQELE
SSNIVTSPVPVVNGKKLWKRGILKNMPKI -MFSTTSTMATQVQLTSWVEEVKKSLALNTDDAWTVVITNWCIWCANNGTSSEIDTSQNME
QKSSLSQLVPTIKGKKIWNHRVLKFIPDE -QFDVNAARAKDEEYSAWVDDIRSSLKIRSETDFQIVLTAWCLYCANSGTSSEMDVNQHFE
QRLSLGRLTPKIDGRRIWNAKVLNGIPRE-QFRVSSALADDESYKNWEKEVKDALKIRSERDYQTVLTAWCLWCANNGTSSEVDTTQDLE
PKTASHFNNPVVKGKRLWNSRIAKNIDPE -QF EQTSQKATTLQFERWVEKVKKNLGNPSEQHFQIYLTSWCLWCANNGTSSKVATNQMME
PRRLSHFNNPRVKGKRIWNRRIINSIAKE -QF TQSSQLATTLQFERWAEDVRKSLGTPNEDDFQIYLTSWCLWCANNGTSSEVDVNQTME
AKSLRHISIPRVKGKAVWNQKILKKISKE -QYYETTQMATSENFEKWMEAIRKNLGTTTEADFQICLTSWCLWTANNGTSPELDPSQVME
QKGFGHYKIPKVKGKRIWNPKILKKIAHE -QFTTTSQMVTTDKLEKWTEEVKRDLVWTNETDFQICLTSWCLWCANNGTSSELDASQFME
GKGVERYQIPRVKGKNVWNPRIIKKIARE-QFTTTSQMVTQNQLEKWIEDVKRDLATTSNSDFYICLSSWCLWCANNGTSPELDTSQFME
. ox .. * .. .. ..

L

MPDGRGGTVDRQIGGFIRASSKV -GLRKLMRKFSRETSQMLLELGQMTKWGLKRGFQDRGMIPYAFDFYVFDEMTPPWVREQLSSAKHSA
MPTGQGTTTDVQIGGFVKASQQV -GLRKIMRKLSRETSQMLNELGEMTKWGMGHGIHDNWMIPYAFDFYLEDEYTPPPVHDRLAAAKHAA
IHDGLGKVQAVKIDTFVDPAIENGGLRKIMRHFSGITQEILAKGGRMSAYGIKRGFTDNIMIPYAFDFMVANKRTPKIVREQLAQAKIAA
IRDGFGKVQEVPIEIFVNPAVENGGLRKIMRHFSGITYEILKVGKQMTAWGNKRGFTEKSMIPYAFDYYVVTNTTPKTVREQLAQSKAAA
VHDGNGKVGLLPAKIMIDSAVKNGGLRRIMRRLSEPTSQMLAKGGRLTTWGIKRGITRREMIPYAFDFYVATSSTPK TIREQLAQAKIAA
VFSGDGKVLKIPIRVFTEPAVEQGGLRKIMRRLSEPTTLMLKKGNVMTAWGTKRGFTQKSMIPYAFDFYVQTTTTPKTVREQLNQAKAAA
THAT -GQFASIPISIFVDPAIEFGGLRKIMRHLSDVTSKILEQGGKMTAWGKKRGFTQLAMIPYAFDFCVQSLKMPKTVREQLNQSKAAA
IHSG-GKYSTIPIAIFVEPAVQNGGLRKIMRHLSDITSQILAKGGKMTAWGTKRGYTQLAMIPYAFDFCVQTNGMPKTVREQLNQGKAAA
VHAN-GQIIEVPISIFIEPAATLGGLRKIMRRLSGVTSKILEEGGVMTAWGKKRGFTQRTMIPYAFDAYMQTDSTPKIVREQLNQSKAAA
VHAN -GQIMGIPIQIFVEPAIQHGGLRKVMRHFSGITSKMLSEGGKMTAWGRKRGFTQRSMIPYAFDFFVPTDTTPKTIREQLSQSKAAA
IHAN-GQVTGVPIQIFVEPAILHGGLRKVMRRFSKMTSRMLAEGGRMTSWGIKRGFTDRALIPYAFDFFVQTETTPRTIREQLNQGKAAA
. * . ¥ eeeek

*rkookke ok K oK ok oK SR KK KKK LKk

LGRGVRDTLLLDDKHHDASAQI -RSRNDQRESF -~ ------- KAPEY 2462
LGAGEVDAMLMEKKHHDLQTIV-RPRTAQTERF--------- RAPEV 2471
IGHGIRRSLVTDGSVNGSKTSYERHTDQDQDEFEHGHDV -DRRPHLT 2642
IGSGTVRKMILDGNIQGSHASYERHVDTDNSEYEHGSSV -DQRPYLT 2624
IGSGVHRVMVTDGKLQRARTSYERHTDDDVTEHEHGDHG-DERAYLD 2603
IGKGVQRVMLLDGKIQGSRTSYERHVDTDKDEYSHGDGGEDTHPHLY 2696
IGSGHQRVMLMDGKIQRSKTSYERHVDTDVDEFEHGGAI -EPRATLY 2626
IGSGYQRVMLLDGKVQRSKTSYERHVDTDVDEFEHGSMG -EPRATLY 2636
IGSGIQRALLLDGKLHRSKVSYERHTDEDRDEYEHSDNG-DQRPSLY 2628
IGRGVQRVMLLDGKVHGSRTSYERHTDNDQDEYEHGGAE -DQRPALY 2620
IGRGTRRVMLLDGKIHGSRTSYERHTDGDQDEFEHGSLD -DQRPALY 2622
. * . .
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Fig. S2. Alignment of the “small” polyprotein sequences of SaPIV1 and BVMoV
The PIPO segment is highlighted in cyan.
Striga-associated poty-like virus 1 MDYLALTRIVANRQTIDMPRVLELAIKEVYGTYNRELNSAIDFK---GEQLETTPATTDPLDVFIKNELKEINDAAGDCGKIACVRPRTL 87
Bellflower veinal mottle virus (NC_039002) MDPLFLKRFNMDGGKLQICAPISDALKAAVNNHGVDIKSSVAVTAPCGTVISVENSTNEVLKDFVEAGMKFNDDVAGECPKGQCNEASKG 90
R T 2 T R T Tt N
Striga-associated poty-like virus 1 PEGFYATMS - -YAMGGLKGVIPGPVSKRRCFRDGYCYMNIFVAIAPHVYDEDALVYAKFLNDCPLVLGSWPTMNSLAKAMIWIGQKIPNL 175
Bellflower veinal mottle virus (NC_039002) RSSWFLNCSPTLAVGGRSATFIMPMSPRRVFSSGYCYLNLAVAMSPYIFDEDAIKFAEFLHDLPIVLGKWPAMVKVARSFAWLLQHMPYL 180
L X Kokxo Kok kk ko kokkokake kk ook s akkokks akakokak okoskokk kkak ek e e ke ke ek X
Striga-associated poty-like virus 1 YNKAVPAVSISHTAEACHVVDQRGPVKGWHILDAPTFRDVILFSLKSDLSEYIIGG-DPVTAAYMHLSKCIRHANNTRQPWVTFNKMVLE 264
Bellflower veinal mottle virus (NC_039002) CDRHIPHISINHNLNAAHVSDQRGPMIGCHILNAYTLKDFVLTGMDTLNANTMLGGMDALTSAYQSLDKAIMQANKSFQPWLTFYRMICA 270
DRk ok ek ok skokkkoke ko kkka ok ke ok ek .. Trop kR ok akekk kK ko ok . kkoka ok wks
Striga-associated poty-like virus 1 DSALAATLVLSPATLIKLESWFEDREEFRRLVATIESGVGDALTRIIVIKRAIEGVKIHFLDNDIETATAALHQRVLEYIRNADDGGA - - 352
Bellflower veinal mottle virus (NC_039002) DSMLAATLIMSPATLQKLESWFEDDEGFRRVVATLETTVSDALLRMVIIKRAIHGVKMHFRTDNVERSTNELHRAIIAVIDSQDDQSAKD 360
*k ***** ***** ok okokokokok ok ok *** *** * * % ok k * ***** ook o ** :::* :* ** k% . *k
Striga-associated poty-like virus 1 LNAAATRFSNLVTEKKRAVLLFRKTDSLTFRFSLATRARFWCYTIYRRKLLYWSYSHVAKHFTISRKTRS - - === === === --mmmm oo oo 421
Bellflower veinal mottle virus (NC_039002) LGDAARRFETMALEKKDAIRVLRKFNSPLFGLSLASRARFQLYIMWRKFVYFAAIKARKLYTCNSAPRAEGTAARIHTRGQIHMGNHLLV 450

Striga-associated
Bellflower veinal

poty-like virus 1
mottle virus (NC_039002)

KRk Rk o RkE ok sk ok ok okkkgkkkk Rk kR ke .k ok
-------------- 421
RASSKPHVAGVVFN 464



S8

CHOIL D. et al.: NOVEL POTY-LIKE VIRUSES IDENTIFIED IN PURPLE WITCHWEED

Fig. S3. Alignment of the polyprotein sequences of SaPIV2 and CeLV

Putative cleavage sites are marked by vertical bars (|) and highlighted in yellow.

Striga-associated poty-like virus
Celery latent virus (AZJ53460.1)

Striga-associated poty-like virus
Celery latent virus (AZJ53460.1)

Striga-associated poty-like virus
Celery latent virus (AZJ53460.1)

Striga-associated poty-like virus
Celery latent virus (AZJ53460.1)

Striga-associated poty-like virus
Celery latent virus (AZJ53460.1)

Striga-associated poty-like virus
Celery latent virus (AZJ53460.1)

Striga-associated poty-like virus
Celery latent virus (AZJ53460.1)

Striga-associated poty-like virus
Celery latent virus (AZJ53460.1)

Striga-associated poty-like virus
Celery latent virus (AZJ53460.1)

Striga-associated poty-like virus
Celery latent virus (AZJ53460.1)

Striga-associated poty-like virus
Celery latent virus (AZJ53460.1)

Striga-associated poty-like virus
Celery latent virus (AZJ53460.1)

Striga-associated poty-like virus
Celery latent virus (AZ3J53460.1)

Striga-associated poty-like virus
Celery latent virus (AZJ53460.1)

Striga-associated poty-like virus
Celery latent virus (AZJ53460.1)

Striga-associated poty-like virus
Celery latent virus (AZJ53460.1)

Striga-associated poty-like virus
Celery latent virus (AZJ53460.1)

Striga-associated poty-1like virus
Celery latent virus (AZJ53460.1)

Striga-associated poty-like virus
Celery latent virus (AZJ53460.1)

Striga-associated poty-like virus
Celery latent virus (AZJ53460.1)

Striga-associated poty-1like virus
Celery latent virus (AZJ53460.1)

Striga-associated poty-like virus
Celery latent virus (AZJ53460.1)
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Fig. S4. Alignment of the “small” polyprotein sequences of SaPIV2 and CeLV
The PIPO segment is highlighted in cyan.
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