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MODULE 1: TITLE, AUTHORS, etc

Code assigned: 20009. 001a.fF (to be completed by ICTV officers)

Short title: Create the unassigned genus Dinodnavirus
(e.g. 6 new species in the genus Zetavirus)
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Author(s) with e-mail address(es) of the proposer:
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Has this proposal has been seen and agreed by the relevant study group(s)?
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Date first submitted to ICTV:
Date of this revision (if different to above):
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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 [2009.001aF (assigned by ICTV officers)

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

Heterocapsa circularisquama DNA 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 2009.001bF (assigned by ICTV officers)

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

Fill in all that apply.

Genus: | Dinodnavirus (new) * If the higher taxon has yet to be
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: | Unassigned “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
HcDNAVOI (Heterocapsa circularisquama DNA virus 01) is the only so-far-isolated nucleocytoplasmic
large DNA virus infecting a bloom-forming dinoflagellate Heterocapsa circularisquama. In “Virus
Taxonomy; 8th report of ICTV”, this virus was shown as a tentative species “Heterocapsa
circularisquama virus”, which was unassigned in the family Phycodnaviridae. Since then, information
on this dsDNA virus was intensively accumulated. Thus, at the present stage of study, it is considered
rational to propose a new dinoflagellate-infecting dsSDNA virus species “Heterocapsa circularisquama
DNA virus 017; further, a new genus “Dinodnavirus” where HCDNAYV is included is also to be
proposed. Just recently, HCDNAV’s DNA polymerase gene was identified and sequenced. In spite of the
host range (infecting marine alga “dinoflagellate”) and morphological similarity to the other algal
dsDNA viruses (the family Phycodnaviridae: ~0.2 um icosahedral virion), phylogenetic analysis based
on the deduced amino acid sequence of DNA polymerase, this virus was shown to be distantly related
to phycodnaviruses ever reported. Instead, monophyly of HcDNAV0I and “African swine fever
virus (ASFV)” was supported with a bootstrap value of 98 %. This result suggests HcDNAV01
is likely a member of the family Asfaviridae; however, considering its host range and
morphology, it may be too rough-and-ready to determine the family to which HcDNAV(01
belongs (data not shown). The DNA polymerase gene sequence was registered with GenBank
accession number AB522601.
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MODULE 3: NEW GENUS

Code |2009.001cF (assigned by ICTV officers)

To create a new genus to contain the species listed below

Heterocapsa circularisquama DNA virus 01

Code |2009.001dF (assigned by ICTV officers)

To name the new genus: Dinodnavirus

Code 2009.001eF (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: | Unassigned

Code 2009.001 f F (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

Heterocapsa circularisquama DNA virus 01 be a well characterized species although not
necessarily the first to be discovered

Code (assigned by ICTV officers)
To assign the following as additional species of the new genus:

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

HcDNAVOI is the only so-far-isolated nucleocytoplasmic large DNA virus infecting a bloom-
forming dinoflagellate Heterocapsa circularisquama. In “Virus Taxonomy; 8th report of ICTV?”,
this virus was shown as tentative species “Heterocapsa circularisquama virus”, which was
unassigned in the family Phycodnaviridae. Since then, information on this dsSDNA virus was
intensively accumulated. Thus, at the present stage of study, it is considered rational to propose a
new dinoflagellate-infecting dSDNA virus species “Heterocapsa circularisquama DNA virus 01,
further, a new genus “Dinodnavirus” where HCDNAYV is included is also to be proposed. The type
species of the new genus “Dinodnavirus” is “Heterocapsa circularisquama DNA virus 01”. Just
recently, its type B DNA polymerase gene was identified and sequenced. In spite of the host range
(infecting dinoflagellates [commonly regarded as microalgae]) and morphological similarity to the
other algal dsDNA viruses (the family Phycodnaviridae: ~0.2 pm icosahedral virion), phylogenetic
analysis based on the deduced amino acid sequence of DNA polymerase revealed that HcDNAVO1
was distantly related to the phycodnaviruses ever reported; instead, monophyly of HcDNAV(0I and

Page 3 of 7



African swine fever virus (ASFV) was supported with a bootstrap value of 98 %. This result
suggests it is likely a member of the family Asfaviridae; however, considering the host range and
morphology, it may be too rough-and-ready to determine the family to which the new genus
“Dinodnavirus” belongs (data not shown). The DNA polymerase gene sequence of HcDNAVO1
was registered with GenBank accession number AB522601 (GenBank: AB522601.1).

Origin of the new genus name:

‘ The host is dinoflagellate: the genome is DNA. --> Dinodnavirus ‘

Reasons to justify the choice of type species:

| At present, HCDNAVO01 is the only member belonging to the genus Dinodnavirus. |

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
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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.

HcDNAVOI is an icosahedral virus 180 - 210 nm in diameter (Fig. 1: Tarutani et al., 2001) with a double-
stranded DNA (dsDNA) genome ca. 356 kbp in length (Nagasaki et al., 2005); which was previously
described as HeV (Heterocapsa circularisquama virus) in “the 8th Report of the International Committee
on Taxonomy of Viruses” (Wilson et al., 2005). This virus is propagated within the cytoplasm of the host
cell (Fig. 2) where the virion is associated with the viroplasmic regions. These features suggests the
similarity of HcDNAV0I to the other nucleocytoplasmic large DNA viruses infecting eukaryotic algae;
thus, in “Virus Taxonomy: the 8th Report of the International Committee on Taxonomy of Viruses”,
HcDNAYV (=HcV) was introduced as a tentative member in the family Phycodnaviridae (Wilson et al.,
2005). However, a recent phylogenetic analysis on its DNA polymerase amino acid sequence suggested its
considerable similarity to African swine fever virus (ASFV) (Fig. 3); furthermore, the highly conserved
motif I of the polymerase domain of DNA polymerase (generally YGDTDS) which includes a catalytic-
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site residue is “YSDTDS” in HcDNAYV (Ogata et al., 2009). Thus, at the present stage of study,
establishment of a new genus “Dinodnavirus” for HcDNAV01 is most likely reasonable; still,
determination of the family where the genus Dinodnavirus is included should require some more intensive
analysis of HcDNAV0I genome.

HcDNAVOI infects H. circularisquama in a wide range of temperatures (15-30 °C). The latent period
and the burst size were respectively estimated at 40-56 h and 1,800-2,440 infectious units cell” using one-
step growth experiments (Nagasaki et al., 2003).

N e : ko
Fig. 1. Thin-section of HcDNAV0I particles. The diameter is ca. 0.2 um.

4 *;f\ ol .%’:: s
Fig. 2. Thin-section of an HcDNAV0I-infected cell of Heterocapsa circularisquama. The bar
represents 2 um. (reprinted with copyright permission from the American Society for
Microbiology: Nagasaki, K. et al. (2003) Appl. Environ. Microbiol., 69(5): 2580-2586. [published
in March 2003])
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i Herpesviridae (25 sequences)

YP 142676 Acanthamoeba polyphaga mimivirus
100 CeV/01 190359301 Mimiviridae
PoV01 190359302
100 NP 077578 Ectocarpus siliculoesus virus 1
60 YP 002154715 Fe |dmannia species virus
Hav 01 70568331

74

&

YP 001648316 Ostreococcus virus OsVS
73 YP 001425655 Paramecium bursaria Chlorella virus FR483
100 — YP 001110854 Heliothis virescens ascovirus 3e

YP 803224 Trichoplusia ni ascovirus 2¢

YP 654692 Invertebrate iridescent virus 3

NP 149500 Inve rtebrate iridescent virus &

NP 612241 Infectious spleen and kidney necrosis virus

77

69

YP 073706 Lymphocystis disease virus - isolate China
76 YP 164223 Singapore grouper iridovirus

100 E YP 003817 Ambystoma tigrinum virus
98 & NP 042783 African swine fever virus

72 YP 214414 Prochlorococcus phage P-5SM2
YP 717843 Synechococcus phage syn9
YP 195168 Synechococcus phage $-PM2
G5 NP 943895 Aeromonas phage Aeh1
100 NP 899330 Vibrio phage KVP40 Myoviridae
YP 239014 Enterobacteria phage RB43
98 NP 891597 Enterobacteria phage RB49
100 NP 049662 Enterobacteria phage T4
NP 861746 Enterobacteria phage RBG9

O eessaagl Poviridae (8 sequences)

?< Baculoviridae (23 sequences)

NP 690550 Heliothis zea virus 1
NP 041148 Ictalurid herpesvirus 1
YP 001096114 Cyprinid herpesvirus 3

1004 [~ YP 656618 Ranid herpesvirus 2 Alloherpesviridae
55 YP 656727 Ranid herpesvirus 1

0.5

_: YP 001883329 Musca domestica salivary gland hyperirophy virus
97 ¥YP 001687027 Glossina pallidipes salivary gland hypertrophy virus

YP 762356 S podoptera frugiperda ascovirus 1a :|Ascoviridae

EL— NP 078724 Lym phoeystis disease virus 1 Iridoviridae

4 HcDNAV Asfarviridae / HcDNAY

YP 293784 Emiliania huxleyi virus 86 Phycodnaviridae

Fig. 3. Maximum likelihood tree of PolB amino acid sequences from diverse groups of viruses.
The sequences of species Heterocapsa circularisquama DNA virus 01 (HcDNAV) and African
swine fever virus (ASFV) sequences are indicated by filled diamond marks. (reprinted with
copyright permission from BioMed Central Ltd: Ogata, H. et al. (2009) Virol. J., 6: 178.)

[published in October 2009])
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