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MODULE 2: NEW SPECIES

Part (a)
If more than one, they should be a group of related species belonging to the same genus (see Part b)

Code [2009.015aP (assigned by ICTV officers)

To create 1 new species with the name(s):

Rhizosolenia setigera RNA virus 01

Part (b)
All new species must be assigned to a higher taxon. This is usually a genus although it is also
permissible for species to be “unassigned” within a subfamily or family.

Code 2009.015bP (assigned by ICTV officers)

To assign the species listed in section 2(a) as follows:

Fill in all that apply.

Genus: | Bacillarnavirus (new) * Ifthe higher taxon has yettobe
P . created (in a later module, below) write
Subfamﬂy. unassz.gned “(new)” after its proposed name.
Family: | unassigned * If no genus is specified, enter
Order: | Picornavirales “unassigned” in the genus box.

Reasons to justify the creation and assignment of the new species:

* Explain how the proposed species differ(s) from all existing species.
o If species demarcation criteria (see module 3) have previously been defined for the
genus, explain how the new species meet these criteria.
o If criteria for demarcating species need to be defined (because there will now be more
than one species in the genus), please state the proposed criteria.
* Provide Genbank accession numbers (not RefSeq accessions) for genomic sequences
*  Further material in support of this proposal may be presented in the Appendix, Module 9

Rhizosolenia setigera RNA virus 01 (RsetRNAVO01) is a recently isolated ssSRNA virus
which is infectious to the bloom-forming diatom Rhizosolenia setigera. 1t was previously
referred to under the abbreviation RSRNAYV (Rhizosolenia setigera RNA virus) in Nagasaki et
al. (2004). The genome is a linear positive-stranded RNA with a polyA tail at the 3’-end. The
Genbank accession number of its full genome sequence is AB243297.

In “Virus Taxonomy: the 8th Report of the International Committee on Taxonomy of
Viruses”, there are currently no reports of diatom-infecting ssSRNA viruses. Since then, the full
genome sequences of three diatom-infecting ssSRNA viruses (RsetRNAVO0I1, CtenRNAVO1 and
CsfrRNAVO0I; see below) have been elucidated and the viruses have been characterized. The
phylogenetic tree constructed based on the RNA-dependent RNA polymerase (RdRp) amino
acid sequences showed that they form a monophyly supported by a bootstrap value of 100%
(annexes Fig. 6). The clade is apparently distinct from the cluster of Dicistroviridae, Iflavirus,
Comoviridae, Sequiviridae, Picornaviridae and Caliciviridae. The clade is related to
Heterosigma akashiwo RNA virus SOG 263 (HaRNAV-SOG263: family Marnaviridae, order
Picornavirales) and to AURNAVOI (a proposed new species suggested to constitute a separate
genus Labyrnavirus unassigned in the order Picornavirales). However, the clade of the three
diatom-infecting viruses constitutes a distinct sub-branch in the tree. Based on the results, we
propose a new diatom-infecting ssSRNA virus genus “Bacillarnavirus” unassigned within the
order Picornavirales that will contain three new species; RsetRNAVOI is proposed as the type
species of the genus Bacillarnavirus.
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MODULE 2: NEW SPECIES

Part (a)
If more than one, they should be a group of related species belonging to the same genus (see Part b)

Code |2009.015¢cP (assigned by ICTV officers)

To create 1 new species with the name(s):

Chaetoceros tenuissimus RNA virus 01

Part (b)
All new species must be assigned to a higher taxon. This is usually a genus although it is also
permissible for species to be “unassigned” within a subfamily or family.

Code 2009.015dP (assigned by ICTV officers)

To assign the species listed in section 2(a) as follows:

Fill in all that apply.

Genus: | Bacillarnavirus (new) * Ifthe higher taxon has yettobe
Subfamily: | unassiened created (in a !ater module, below) write
u Ly g “(new)” after its proposed name.
Family: | unassigned * If no genus is specified, enter
Order: | Picornavirales “unassigned” in the genus box.

Reasons to justify the creation and assignment of the new species:
* Explain how the proposed species differ(s) from all existing species.
o If species demarcation criteria (see module 3) have previously been defined for the
genus, explain how the new species meet these criteria.
o If criteria for demarcating species need to be defined (because there will now be more
than one species in the genus), please state the proposed criteria.
* Provide Genbank accession numbers (not RefSeq accessions) for genomic sequences
*  Further material in support of this proposal may be presented in the Appendix, Module 9
Chaetoceros tenuissimus RNA virus 01 (CtenRNAVO1) is a recently-isolated ssSRNA virus
which is infectious to the bloom-forming diatom Chaetoceros tenuissimus. The genome is a
linear positive-stranded RNA with a polyA tail at the 3’-end. The genome sequence is
registered as a Genbank accession number AB375474. Phylogenetic analysis of the RdRp
sequence of CtenRNAVO01 revealed that the virus is closely related to (but distinct from)
RsetRNAVO01, the type species of the genus Bacillarnavirus. Based on the results, here we
propose a new virus species “Chaetoceros tenuissimus RNA virus” in the newly proposed
genus “Bacillarnavirus”.
The RdRp amino acids sequence identity between RsetRNAVO01 and CtenRNAVOL1 is
64.5 %, which is below the species demarcation criteria currently in use for most genera in the
order Picornavirales. Another important difference between the two diatom-infecting virus
species is their host organisms which differ at genus-level. Further, the SDS-PAGE patterns
(indicating the molecular weight of major capsid proteins) show noticeable distinctiveness.
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MODULE 2: NEW SPECIES

Part (a)
If more than one, they should be a group of related species belonging to the same genus (see Part b)

Code |2009.015¢eP (assigned by ICTV officers)

To create 1 new species with the name(s):

Chaetoceros socialis f. radians RNA virus 01

Part (b)
All new species must be assigned to a higher taxon. This is usually a genus although it is also
permissible for species to be “unassigned” within a subfamily or family.

Code 2009.015 fP (assigned by ICTV officers)

To assign the species listed in section 2(a) as follows:

Fill in all that apply.

Genus: | Bacillariovirus (new) * Ifthe higher taxon has yettobe
P . created (in a later module, below) write
Subfamﬂy. unassz.gned “(new)” after its proposed name.
Family: | unassigned * If no genus is specified, enter
Order: | Picornavirales “unassigned” in the genus box.

Reasons to justify the creation and assignment of the new species:
* Explain how the proposed species differ(s) from all existing species.
o If species demarcation criteria (see module 3) have previously been defined for the
genus, explain how the new species meet these criteria.
o If criteria for demarcating species need to be defined (because there will now be more
than one species in the genus), please state the proposed criteria.
* Provide Genbank accession numbers (not RefSeq accessions) for genomic sequences
*  Further material in support of this proposal may be presented in the Appendix, Module 9

Chaetoceros socialis f. radians RNA virus 01 (CsfrRNAVO01) is a recently-isolated ssRNA
virus which is infectious to the bloom-forming diatom Chaetoceros socialis f. radians. The
genome is a linear positive-stranded RNA; having a polyA tail at the 3’-end. The Genebank
accession number of its full genome sequence is AB469874. Phylogenetic analysis of the RdRp
sequence revealed that CsfrRNAVO1 is closely related to (but distinct from) RsetRNAVO1, the
type species of the genus Bacillarnavirus. Based on the results, here we propose a new virus
species “Chaetoceros socialis f. radians RNA virus 01 in the newly proposed genus
“Bacillarnavirus”.

The RdRp amino acids sequence identity between CsfrRNAVO01 and RsetRNAVO01 and
between CsfrRNAVO1 and CtenRNAVO1 are 61.2 % and 46.0%, respectively. The most
important difference among the three diatom-infecting virus species is their host organisms
differing at genus-level; i.e., RsetRNAVO01, CtenRNAVO01 and CsfrRNAVOL1 are respectively
infectious to Rhizosolenia setigera, Chaetoceros tenuissimus and Chaetoceros socialis f.
radians. Further, their SDS-PAGE patterns (indicating the molecular weight of major capsid
proteins) also show noticeable distinctiveness among RsetRNAVO1 (41.5, 41.0, 29.5 kDa),
CtenRNAVO1 (33.5, 31.5, 30.0 kDa) and CsfrRNAVO1 (32.0, 28.5, 25.0 kDa).
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MODULE 3: NEW GENUS

Code |2009.01 5gP (assigned by ICTV officers)

To create a new genus to contain the species listed below
Rhizosolenia setigera RNA virus 01
Chaetoceros tenuissimus RNA virus 01
Chaetoceros socialis f. radians RNA virus 01

Code |2009.015hP (assigned by ICTV officers)

To name the new genus: Bacillarnavirus

Code 2009.015i1P (assigned by ICTV officers)

To assign the new genus as follows: Ideally, a genus should be placed within a higher taxon, but if not,
write “unassigned” in the box below.

If any of these taxa has yet to be created

Subfamﬂyf unassz.gned (in module 4, 5 or 6) please write “(new)”
Family: | unassigned after its proposed name.

Order: | Picornavirales

Code 2009.01 5jP (assigned by ICTV officers)

To designate the following as the type species of the new genus

Every genus must have a type species. This should
be a well characterized species although not
necessarily the first to be discovered

Rhizosolenia setigera RNA virus 01

Code ‘ 2009.015kP ‘ (assigned by ICTV officers)

To assign the following as additional species of the new genus:
»  Chaetoceros tenuissimus RNA virus 01
*  Chaetoceros socialis f. radians RNA virus 01

Reasons to justify the creation of a new genus:
Additional material in support of this proposal may be presented in the Appendix, Module 9

In “Virus Taxonomy: 8th Report of ICTV”, there are currently no reports of diatom-infecting
ssRNA viruses. Since then, the full genome sequence of the three diatom-infecting viruses has
been elucidated and the viruses have been characterized. The phylogenetic tree constructed based
on the RdRp sequence showed that they form a monophyly supported by a bootstrap value of
100% (annexes Fig. 6). The clade is apparently distinct from the cluster of Dicistroviridae,
Iflavirus, Comoviridae, Sequiviridae, Picornaviridae and Caliciviridae. As mentioned above, the
clade is related to Heterosigma akashiwo RNA virus SOG 263 (HaRNAV-S0G263), a virus in the
genus Marnavirus, family Marnaviridae, order Picornavirales and to AURNAVO01, a newly-
proposed species suggested to constitute a separate genus (Labyrnavirus) unassigned in the order
Picornavirales. However, the clade of the three diatom-infecting viruses constitutes a distinct sub-
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branch in the tree. Based on the results, we propose a new diatom-infecting ssSRNA virus genus
“Bacillarnavirus” unassigned in the order Picornavirales that will contain three new species;
RsetRNAVOL1 is proposed as the type species of the genus Bacillarnavirus.

The structural and non-structural proteins’ amino acid sequences of the three diatom-infecting
ssRNA viruses mentioned above showed some similarities to those of HORNAV-SOG263 and
AuRNAVO0I (see above); still, it may be too rough-and-ready to determine the family to which the
new genus Bacillarnavirus belongs (data not shown).

Origin of the new genus name:

ssRNA virus infecting Bacillariophytes = Bacillarnavirus |

Reasons to justify the choice of type species:

RsetRNAVOL is the first-isolated diatom-infecting ssSRNA virus and the most intensively-studied
virus within the genus Bacillarnavirus.

Species demarcation criteria in the new genus:
* If there will be more than one species in the new genus, list the criteria being used for species
demarcation and explain how the proposed members meet these criteria.
* Provide Genbank accession numbers (not RefSeq accessions) for genomic sequences of new
species

Virus species within the genus Bacillarnavirus are infectious to diatoms and harbor a single-
stranded linear RNA genome with a polyA tail at the 3’-end. Genomic sequences of the genus
Bacillarnavirus are registered with Genbank accession numbers AB243297 (RsetRNAVO01),
AB375474 (CtenRNAVO01), and AB469874 (CsfrRNAVO01).

Although the phylogenetic tree constructed based on the RdRp sequence showed that the
three diatom-infecting sSRNA viruses form a monophyly supported by a bootstrap value of 100%,
they are different in the host diatom species which they infect. Identity in RARp amino acid
sequence among RsetRNAVO01, CtenRNAVO01 and CsfrRNAVO1 is only 46.0~64.5 %. Further,
their SDS-PAGE patterns (reflecting the molecular weight of major capsid proteins) also show
their noticeable distinctiveness.
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MODULE 9: APPENDIX: supporting material

additional material in support of this proposal
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Annex:

Include as much information as necessary to support the proposal, including diagrams comparing the
old and new taxonomic orders.

The use of Figures and Tables is strongly recommended.

Here, above-mentioned three viruses (RsetRNAVO1, CtenRNAVO1 and CsfrRNAVO1)
belonging to the proposed genus Bacillarnavirus are introduced.

RsetRNAVOLI is an icosahedral virus (32 nm in diameter) (previously reported as RSRNAYV in
Nagasaki et al. 2004) (Fig.1). Virus particles’ accumulation is observed in the host cytoplasm.
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This virus was first isolated from water samples of Ariake Sound in western Japan in April 2002.
The latent period and burst size of RsetRNAVO01 are 48 hours and 1,100-3,000 infectious units per
host cell, respectively. The infection specificity of this virus is strain-specific rather than species-
specific. The major structural proteins of RsetRNAVO1 are 41.5,41.0, and 29.5 kDa.
RsetRNAVO1 genome is an ssSRNA which is 8,877 nt long (excluding polyA tail),
polyadenylated, lacking a cap structure, and has two major open reading frames (ORFs): ORF-1
(4,818 nt), coding for replicases, e.g. RNA helicase, RNA-dependent RNA polymerase (RdRp);
and ORF-2 (2,883 nt), coding for the above mentioned structural proteins. The ORFs are
separated by a 323 nt intergenic region (IGR), flanked by a 624 nt 5’-untranslated region (UTR)
and a 229 nt 3°-UTR (Shirai et al. 2006) (Fig. 2).

CtenRNAVO1 causes the lysis of the bloom-forming marine diatom Chaetoceros tenuissimus
Meunier (Shirai et al. 2008). CtenRNAVO01 was first isolated form water samples of Ariake Sound
in western Japan during June 2004. This virus is an icosahedral virus (31 nm in diameter) (Fig. 3).
Virus particles are accumulated in the host cytoplasm with crystalline array formations (Fig. 4).
The latent period and the burst size of CtenRNAVO01 are <24 hours and ~10* infectious units per
host cell, respectively. It harbors a ssSRNA genome that is 9,431 nt (excluding a poly-A tail
region) including two ORFs: ORF-1 (5,211 nt) and ORF-2 (2,646 nt). The major structural
proteins are 33.5, 31.5, and 30.0 kDa in molecular mass.

CsfrRNAVO1 causes lysis of the bloom-forming diatom species, Chaetoceros socialis Lauder f.
radians (Schiitt) Proschkina-Lavrenko (Tomaru et al. 2009). This virus was first isolated from
water samples of Hiroshima Bay, western Japan in April 2005. CsfrRNAVO1 is a very small
polyhedral virus (22 nm in diameter) (Fig. 5). Virus particles accumulate in the host cytoplasm.
The latent period and burst size of CsfrRNAVO01 are <48 hours and 66 infectious units per host
cell, respectively (maybe the burst size is underestimated). CsfrRNAVO1 harbors an ssRNA
genome and encodes at least three polypeptides of 32.0,28.5 and 25.0 kDa. By RNA sequencing
analysis, the genome was revealed to be 9,467 nt excluding a poly-A tail; genome structure is
almost similar to that of RsetRNAVO1.

Although the phylogenetic tree constructed based on the RdRp sequence showed that these
three diatom-infecting sSRNA viruses form a monophyly supported by a bootstrap value of 100%
(Fig. 6), they are different in the host diatom species which they infect. Identity in RdRp amino
acid sequence among RsetRNAVO01, CtenRNAVO1 and CsfrRNAVOI is only 46.0~64.5 %.
Further, their SDS-PAGE patterns (reflecting the molecular weight of major capsid proteins) also
show their noticeable distinctiveness as mentioned above.

Fig. 1. Negatively-stained virions of RsetRNAVO1. (reprinted
with copyright permission from American Society for Microbiology: Nagasaki,
K.etal.70: 704-711 [published in February 2004])
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Fig. 2. Schematic genome structure of RsetRNAVO01. Numbers indicate base positions from the 5’-terminus in the
nucleotide sequence. Hel, RNA helicase domain; RdRp, RNA-dependent RNA polymerase domain. (reprinted with
copyright permission from the Cambridge University Press: Shirai et al. 86: 469-474 [published in June 2006])

Fig. 3. Negatively-stained virions of CtenRNAVO1. (reprinted
with copyright permission from the American Society for Microbiology: Shirai,
Y. et al. Appl. Environ. Microbiol. 74: 4022-4027. [published in July 2008])
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Fig. 4. Transmission electron micrograph of thin section of a CtenRNAVO1-infected Chaetoceros tenuissimus cell at
48 hours postinoculation. Virions accumulate in the host cytoplasm forming a crystalline array.

ST )

Fig. 5. Negétivély—stéiﬁéd virions of CsfrRNAVOI. (rélo-rinted with copyright permission from the American Society
for Microbiology: Nagasaki, K. et al. Appl. Environ. Microbiol. 75: 2375-2381. [published in April 2009])
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Fig. 6. ML tree based on deduced amino acid sequences of the RARp whole domain. ML bootstrap values (%) from
100 samples are shown at the nodes, followed by bootstrap values based on the NJ analysis (%) from 100 samples.
The ML distance scale bar is shown. The amino acid sequences used for comparison in the analyses are as follows
with the NCBI accession numbers: Aichi virus (AIV), AB010145; Aurantiochytrium single-stranded RNA virus 01
(AuRNAYV), BAE47143; Bovine enteric calicivirus (BoCV), AJ011099; Bean pod mottle virus (BPMV), AF394608;
Black queen cell virus (BQCV), AF183905; Chaetoceros socialis f. radians RNA virus 01 (CsfrRNAV), AB469874;
Chaetoceros tenuissimus RNA virus 01 (CtenRNAV), AB375474; Cowpea severe mosaic virus (CPSMV), M83830;
Cricket paralysis virus (CrPV), M21938; Drosophila C virus (DCV), AF014388; Deformed wing virus (DWV),
AY292384; Heterosigma akashiwo RNA virus (HaRNAV), AY337486; Norwalk virus (NV), M87661; Human
poliovirus 1 Mahoney (PV), V01149; Parsnip yellow fleck virus (PYFV), D14066; Rhizosolenia setigera RNA virus
01 (RsetRNAYV), BAE79742; Rice turgo spherical virus (RTSV), AAA66056; Sacbrood virus (SBV), AF092924;
Triatoma virus (TrV), AF178440; and Taura syndrome virus (TSV), AF277675. The cluster of diatom-infecting
viruses is highlighted in red. Fig. 5. Negatively-stained virions of CsfrRNAVO01. (reprinted with copyright permission
from the American Society for Microbiology: Nagasaki, K. et al. A4ppl. Environ. Microbiol. 75: 2375-2381.
[published in April 2009])
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