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ABSTRACT We report the draft genome sequences of a novel member of the Pi-
cornavirales isolated from Pacific abalone (Haliotis discus hannai). The full length of
the assembled draft genome sequences, obtained by use of a next-generation se-
quencing technique, were 8,019 nucleotides, including an RNA-dependent RNA poly-
merase gene (5,088 nucleotides) and a capsid protein gene (2,553 nucleotides). This
genome sequence will be useful for understanding viral disease of Pacific abalone.

Abalone is one of the commercially important marine gastropods (1). However, the
aquaculture production rate of abalone has been decreasing recently, possibly due

to several reasons, such as deterioration of aquaculture environments, genetic degra-
dation, and diseases (2). A variety of marine viruses cause significant economic losses
in an aquaculture species (3, 4). Until now, only abalone herpesviruses have been
confirmed as the causative agents of the disease observed in farmed abalone (5).
Therefore, understanding of host-virus interactions is an essential step for enhancing
production for aquaculture. However, difficulties in viral identification have hindered
research in this field, especially the demonstration of a fundamental relationship
between the presence of a virus and the onset of the disease (6). In recent years,
next-generation sequencing (NGS) technologies have profoundly improved the process
of virus identification (7).

Soft tissue isolated from the Pacific abalone Haliotis discus hannai was homogenized
in 1 mL of RiboEx (GeneAll, Daejeon, South Korea) in a glass homogenizer vessel, and
RNA was isolated with chloroform and isopropanol (8). RNA was purified using a
Hybrid-R column (GeneAll) according to the protocol provided by the manufacturer.
Next-generation sequencing was carried out by Illumina HiSeq 2000 (Illumina, San
Diego, CA, USA) according to the manufacturer’s protocol. The obtained raw read
sequences were cleaned and assembled by the CLC Assembly Cell Package (version
4.2.0; CLCBio, Arhaus, Denmark) and CLC mapper (CLC Assembly Cell).

From the Haliotis discus hannai an 8,019-nucleotide (nt) contig with two continuous
open reading frames was assembled, corresponding to the picorna-like virus. The
picorna-like virus is a rapidly increasing taxonomic unit of positive-stranded RNA
viruses that have wide-ranging hosts (9). The draft genome contains two open reading
frames, RNA-dependent RNA polymerase (RdRp), which is located between 107 and
5,194 nucleotides (5,087 bp) from the 5= end of the genomic RNA, and coat protein
located between 5,402 and 7,954 nucleotides (2,552 bp) from the 5= end of the
genomic RNA. RdRp is composed of 1,695 amino acids, with a calculated molecular
mass of 194.4 kDa. The translated open reading frame of RdRp aligned 28% by amino
acids to Beihai picorna-like virus 64 (NCBI reference no. YP_009333388). The coat
protein is composed of 850 amino acids, with a calculated molecular mass of 95 kDa.
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The translated open reading frame of coat protein aligned 37% by amino acids to
Wenzhou picorna-like virus 24 (YP_009337258).

Further studies for taxonomic and functional analysis are required to completely
clarify this virus. The genome information presented here may be useful to increase our
understanding of viral disease in abalone aquaculture.

Accession number(s). The draft genome sequences of the picornavirus-like virus
from a Pacific abalone (Haliotis discus hannai) have been deposited in GenBank under
the accession no. KY933456.

ACKNOWLEDGMENTS
This study was supported by the Golden Seed Project (213008-05-1-SB710) funded

by the Ministry of Agriculture, Food and Rural Affairs (MAFRA), Ministry of Oceans and
Fisheries (MOF), Rural Development Administration (RDA), and Korea Forest Service
(KFS).

REFERENCES
1. Gordon HR, Cook PA. 2004. World abalone fisheries and aquaculture

update: supply and market dynamics. J Shellfish Res 23:935–939. https://
doi.org/10.2983/35.032.0102.

2. Choi MJ, Kim GD, Kim JM, Lim HK. 2015. Differentially-expressed genes
associated with faster growth of the Pacific abalone, Haliotis discus hannai. Int
J Mol Sci 16:27520 –27534. https://doi.org/10.3390/ijms161126042.

3. Jenkins C, Hick P, Gabor M, Spiers Z, Fell SA, Gu X, Read A, Go J, Dove M,
O’Connor W, Kirkland PD, Frances J. 2013. Identification and characteri-
sation of an ostreid herpesvirus-1 microvariant (OsHV-1 �-var) in Cras-
sostrea gigas (Pacific oysters) in Australia. Dis Aquat Organ 105:109 –126.
https://doi.org/10.3354/dao02623.

4. Reshi L, Wu JL, Wang HV, Hong JR. 2015. Aquatic viruses induce host cell
death pathways and its application. Virus Res 211:133–144. https://doi
.org/10.1016/j.virusres.2015.10.018.

5. Corbeil S, McColl KA, Williams LM, Mohammad I, Hyatt AD, Crameri SG,
Fegan M, Crane MS. 2012. Abalone viral ganglioneuritis: establishment
and use of an experimental immersion challenge system for the study of

abalone herpes virus infections in Australian abalone. Virus Res 165:
207–213. https://doi.org/10.1016/j.virusres.2012.02.017.

6. Rosani U, Varotto L, Domeneghetti S, Arcangeli G, Pallavicini A, Venier P.
2015. Dual analysis of host and pathogen transcriptomes in ostreid
herpesvirus 1-positive Crassostrea gigas. Environ Microbiol 17:4200 – 4212.
https://doi.org/10.1111/1462-2920.12706.

7. van Dijk EL, Auger H, Jaszczyszyn Y, Thermes C. 2014. Ten years of
next-generation sequencing technology. Trends Genet 30:418 – 426.
https://doi.org/10.1016/j.tig.2014.07.001.

8. Noh GE, Lim HK, Kim JM. 2013. Characterization of genes encoding
prolactin and prolactin receptors in starry flounder Platichthys stellatus
and their expression upon acclimation to freshwater. Fish Physiol
Biochem 39:263–275. https://doi.org/10.1007/s10695-012-9697-y.

9. Koonin EV, Wolf YI, Nagasaki K, Dolja VV. 2008. The Big Bang of picorna-
like virus evolution antedates the radiation of eukaryotic supergroups.
Nat Rev Microbiol 6:925–939. https://doi.org/10.1038/nrmicro2030.

Kim et al.

Volume 5 Issue 36 e00484-17 genomea.asm.org 2

https://www.ncbi.nlm.nih.gov/nuccore/KY933456
https://doi.org/10.2983/35.032.0102
https://doi.org/10.2983/35.032.0102
https://doi.org/10.3390/ijms161126042
https://doi.org/10.3354/dao02623
https://doi.org/10.1016/j.virusres.2015.10.018
https://doi.org/10.1016/j.virusres.2015.10.018
https://doi.org/10.1016/j.virusres.2012.02.017
https://doi.org/10.1111/1462-2920.12706
https://doi.org/10.1016/j.tig.2014.07.001
https://doi.org/10.1007/s10695-012-9697-y
https://doi.org/10.1038/nrmicro2030
http://genomea.asm.org

	Accession number(s). 
	ACKNOWLEDGMENTS
	REFERENCES

