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ABSTRACT Sicyoidochytrium minutum DNA virus strain 001 (SmDNAV 001) is a double-
stranded DNA (dsDNA) virus that infects the marine fungoid protist Sicyoidochytrium minu-
tum. We report the draft genome sequence of SMDNAV 001. The 236,345-bp genome
contained 358 coding sequences (CDSs) and 3 tRNA-coding sequences.

icyoidochytrium minutum is a nonphotosynthetic stramenopile protist that belongs

to the class Labyrinthulomycetes, family Thraustochytriaceae (1). Thraustochytrids are
cosmopolitan osmotrophic or heterotrophic microorganisms that play essential roles in or-
ganic matter decomposition in marine environments (2). Sicyoidochytrium minutum DNA vi-
rus (SmDNAV) strain 001 was isolated from the estuary of the Shukugawa River (34.72°N,
135.32°E), Japan, in July 2003 (3). Its genome size was previously estimated as approximately
200 kbp, similar to that of other double-stranded DNA (dsDNA) viruses infecting microalgae
(the family Phycodnaviridae) (4, 5). However, the morphology of SMDNAV differs consider-
ably from that of other nucleocytoplasmic large DNA viruses (NCLDVs). The virion has a
squashed ball-like shape and can change its morphology intra- and extracellularly (3).

Here, we report the draft genome sequence of SMDNAV strain 001. Genome DNA
preparation was performed according to the method of Takao et al. (3). S. minutum
NBRC 102975 and SmDNAV 001 were cultivated in 10x medium-H at 20°C. Virions were
purified using the polyethylene glycol (PEG) concentration and ultracentrifugation method.
The purified virions were treated with proteinase K and the DNA was extracted by the phe-
nol/chloroform/isoamyl alcohol (P/C/l) method. After that, the DNA solution was treated
with cetyltrimethylammonium bromide and extracted again by the P/C/I method. Genome
DNA was fragmented using a Covaris system with its 500-bp fragmentation program. A
DNA library was prepared using a KAPA Hyper Plus kit (Kapa Biosystems) and FastGene
adapter kit (Nippon Genetics) according to the manufacturer’s instructions, and the library’s
quality was confirmed using a fragment analyzer and the dsDNA 915 reagent kit (Advanced
Analytical Technologies). A total of 277,712 paired-end reads were obtained from sequenc-
ing using a MiSeq instrument in 300-bp paired-end mode. Sickle version 1.33 (6) was used
to remove bases with a quality value of less than 20; reads shorter than 127 bases and their
paired reads were discarded, yielding 247,963 high-quality paired-end reads. A single linear
contig was generated from de novo assembly using Unicycler version 0.3.0 (7). The size of
236,345 bp (average coverage depth, 398.151x) coincided with that of the SMDNAV 001 ge-
nome (ca. 200 kbp) previously estimated (3). Default parameters were used for all software
unless otherwise specified.

The draft genome sequence of SMDNAV 001 was 236,345 bp long, and the GC content
was 50.3%. Three tRNAs and 358 coding sequences (CDSs) were predicted from the
SmDNAV 001 genome using tRNAscan-SE (8) and Glimmer version 0.3.2 (9). A large propor-
tion of the CDSs were not similar to proteins in the public databases. Only 15% of the CDSs
displayed translated amino acid-protein alignments that matched with an E value lower
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than 1e—>5 using the BLASTX basic local alignment search tool against the NCBI nonredun-
dant protein database. A total of 31 CDSs had hits to viral genes, with hits to NCLDVs for 28
CDSs. Seventeen and nineteen CDSs had hits to Mimiviridae and Phycodnaviridae, respec-
tively. Only a single CDS displayed a hit to a Phycodnaviridae major capsid protein
(GenBank accession number YP_009507580.1; E value, 2.78e—28) and Mimivirus major
capsid protein (QBK88991.1; E value, 1.26e—20). It was notable that no homologue was
identified for DNA polymerase, a common core gene in the NCLDV genome.

Data availability. The whole-genome sequencing data are available through the
DDBJ Sequence Read Archive (DRA accession number DRA011919, BioProject number
PRJDB11564, and BioSample number SAMD00317639), and the annotated genome as-
sembly is also available (accession number LC627114, available from DDBJ).

ACKNOWLEDGMENTS
This work was supported by Strategic Research Promotion grant 01-02R020223 from
Fukui Prefectural University.
The authors are grateful to S. Sato and S. Yoshikawa (Department of Marine Science
and Technology, Fukui Prefectural University) for technical advice on genomic analysis.
Computations were partially performed on the NIG supercomputer at the ROIS National
Institute of Genetics.

REFERENCES

1.

Yokoyama R, Salleh B, Honda D. 2007. Taxonomic rearrangement of the
genus Ulkenia sensu lato based on morphology, chemotaxonomical char-
acteristics, and 18S rRNA gene phylogeny (Thraustochytriaceae, Labyrin-
thulomycetes): emendation for Ulkenia and erection of Botryochytrium,
Parietichytrium, and Sicyoidochytrium gen. nov. Mycoscience 48:329-341.
https://doi.org/10.1007/510267-007-0377-1.

. Bennett RM, Honda D, Beakes GW, Thines M. 2017. Labyrinthulomycota, p

507-542. In Archibald JM, Simpson AGB, Slamovits CH (ed), Handbook of
the protists. Springer, New York, NY.

. Takao Y, Nagasaki K, Honda D. 2007. Squashed ball-like dsDNA virus infect-

ing a marine fungoid protist Sicyoidochytrium minutum (Thraustochytria-
ceae, Labyrinthulomycetes). Aquat Microb Ecol 49:101-108. https://doi
.org/10.3354/ame01141.

. Wilson WH, Schroeder DC, Allen MJ, Holden MTG, Parkhill J, Barrell BG,

Churcher C, Hamlin N, Mungall K, Norbertczak H, Quail MA, Price C,
Rabbinowitsch E, Walker D, Craigon M, Roy D, Ghazal P. 2005. Complete

Volume 10 Issue 23 e00418-21

genome sequence and lytic phase transcription profile of a Coccolithovirus.
Science 309:1090-1092. https://doi.org/10.1126/science.1113109.

. Claverie JM, Ogata H, Audic S, Abergel C, Suhre K, Fournier PE. 2006. Mimi-

virus and the emerging concept of “giant” virus. Virus Res 117:133-144.
https://doi.org/10.1016/j.virusres.2006.01.008.

. Joshi NA, Fass JN. 2011. Sickle: a sliding-window, adaptive, quality-based

trimming tool for FastQ files (version 1.33) [software]. https://github.com/
najoshi/sickle.

. Wick RR, Judd LM, Gorrie CL, Holt KE. 2017. Unicycler: resolving bacterial

genome assemblies from short and long sequencing reads. PLoS Comput
Biol 13:1005595. https://doi.org/10.1371/journal.pcbi.1005595.

. Chan PP, Lin BY, Mak AJ, Lowe TM. 2019. tRNAscan-SE 2.0: improved detec-

tion and functional classification of transfer RNA genes. bioRxiv https://doi
.org/10.1101/614032.

. Delcher AL, Bratke KA, Powers EC, Salzberg SL. 2007. Identifying bacterial

genes and endosymbiont DNA with Glimmer. Bioinformatics 23:6,
673-679. https://doi.org/10.1093/bioinformatics/btm009.

mra.asm.org 2


https://www.ncbi.nlm.nih.gov/protein/YP_009507580.1
https://www.ncbi.nlm.nih.gov/protein/QBK88991.1
http://trace.ddbj.nig.ac.jp/DRASearch/submission?acc=DRA011919
http://trace.ddbj.nig.ac.jp/BPSearch/bioproject?acc=PRJDB11564
http://trace.ddbj.nig.ac.jp/BSSearch/biosample?acc=SAMD00317639
http://getentry.ddbj.nig.ac.jp/getentry/na/LC627114
https://doi.org/10.1007/S10267-007-0377-1
https://doi.org/10.3354/ame01141
https://doi.org/10.3354/ame01141
https://doi.org/10.1126/science.1113109
https://doi.org/10.1016/j.virusres.2006.01.008
https://github.com/najoshi/sickle
https://github.com/najoshi/sickle
https://doi.org/10.1371/journal.pcbi.1005595
https://doi.org/10.1101/614032
https://doi.org/10.1101/614032
https://doi.org/10.1093/bioinformatics/btm009
https://mra.asm.org

	Outline placeholder
	Data availability.

	ACKNOWLEDGMENTS
	REFERENCES

