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ABSTRACT

We present the complete mitochondrial genome and a phylogenetic analysis of Callorhinus ursinus, the
northern fur seal, determined using Illumina next-generation sequencing (NGS) technology. The total
length of the mitogenome was 17,154 bp, which consisted of 13 protein-coding genes, two ribosomal
RNA genes, 22 tRNA genes, and one control region. The base composition of the entire mitogenome
was 33.5% (A), 26.3% (C), 13.9% (G), and 26.3% (T) with an A+ T bias of 59.8%. The control region con-
tained two types of tandem repeats. A neighbour-joining (NJ) tree was constructed and comprised two
clades with C. ursinus forming a monophyletic group. Data produced in this study will aid exploration
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of the genetic diversity of endangered C. ursinus and contribute to molecular identification of

this species.

The northern fur seal, Callorhinus ursinus, belongs to the fam-
ily Otariidae and the order Carnivora (King 1991). This species
is pelagic and is found in the North Pacific Ocean from the
Sea of Okhotsk to the northern Bering Sea and as far south
as 34°N (Gentry 1998). In the past, the northern fur seal
declined due to entanglement in fishing nets and hunting for
the fur trade (Trites 1992). Therefore, it has been internation-
ally classified as vulnerable on the Red List of Threatened
Species by the International Union for the Conservation of
Nature and as an endangered species Il by the Ministry of
Environment in Korea.

The complete mitochondrial genome of an organism is a
valuable source of information and can contribute to inferring
the phylogenetic relationships of various taxa more accurately
and with more detail than can be done with short sequences
(Douglas and Gower 2010; Peng et al. 2016; Yu et al. 2016).
Here, we determined the mitogenome sequence of C. ursinus
from South Korea and compared it with a previously reported
one for this species and those of other species in the fam-
ily Otariidae.

Muscle tissue (IN1671) of C. ursinus was collected from
individuals in Samcheok-si, Gangwon-do, South Korea. The
specimen and DNA were deposited at National Institute of
Biological Resources at Incheon, South Korea. Total genomic
DNA was isolated using a DNeasy® Blood & Tissue
Kit (Qiagen, Valencia, CA) following the manufacturer's

instructions, and next-generation sequencing (NGS) was per-
formed with an lllumina HiSeq 2500 platform at the National
Instrumentation Center for Environmental Management,
Seoul, South Korea. Annotation of protein-coding genes
(PCGs), ribosomal RNAs (rRNAs), and transfer RNA (tRNA)
genes was conducted using the online tool DOGMA (Wyman
et al. 2004) and the software ARWEN (Laslett and Canback
2008). The complete mitogenome (17,154bp) of C. ursinus,
which consisted of 13 PCGs, two rRNAs, 22 tRNA genes, and
one control region (D-loop) as in other typical vertebrate
mitogenomes (Sorenson et al. 1999), was deposited into
GenBank (accession number MG916809). The overall base
composition was 33.5% (A), 26.3% (C), 13.9% (G), and 26.3%
(T) with an A+T bias of 59.8%. The putative D-loop
(1695 bp), located between tRNA-Phe and tRNA-Pro, contained
two types of tandem repeats.

Phylogenetic analysis of the C. ursinus mitogenome was
performed by comparing it with 13 PCG sequences derived
from the mitogenomes of the other six species in the family
Otariidae and one from the same species. The neighbour-join-
ing (NJ) method was used to construct a tree with the
software MEGA 6.0 (Kumar et al. 2016) using the Kimura
2-parameter model with 1000 bootstrap replicates. The NJ
tree had two clades: C. ursinus formed a monophyletic group,
and the remaining six species belonged to the other clade
(Figure 1). Data produced in this study will aid exploration of
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Figure 1. Neighbour-joining tree of seven species of Otariidae based on the concatenated nucleotide sequences of the 13 protein-coding genes from the mitoge-
nomes of each species. Bootstrap values are shown at the nodes. GenBank accession numbers for the sequences are indicated next to species designations.

the genetic diversity of endangered C. ursinus and contribute
to the molecular identification of this species.
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