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ABSTRACT
The complete mitochondrial genome of Eaton’s skate Bathyraja eatonii was studied using the long-
read technology, PacBio Sequel System. The complete mitochondrial genome form of B. eatonii was
16,698bp and it’s comprised of 13 protein-coding genes, 22 tRNA and 2 rRNA. The base composition
of B. eatonii is analyzed 31.94% for A, 33.94% for T, 13.49% for G, 20.64% for C, the result of GC con-
tent was 33.94%. Phylogenetic analysis showed that B. eatonii was closely related to Bathyraja meridio-
nalis in Arhynchobatidae family, and this first mitochondrial genome of Antarctic skate would provide
fundamental information to the evolutional relationship of Antarctic fishes
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Cartilaginous fish are unique that have a skeleton made of
cartilage rather than bone. For example, Bathyraja eatonii
(Eaton’s skate) is one of them. Expect the shark species, in
the Antarctic region, there are six species of Bathyraja.
Bathyraja eatonii lives in the Southern Ocean, around the
Antarctic Peninsula, and they are common on the Kerguelen
Plateau around South Shetland islands and South Orkney
(Verde et al. 2005). There are eight complete genomes of
mitochondria in Bathyraja genus, but the complete mitoge-
nome of B. eatoni is not published yet. So, the complete
mitochondria genomes of Bathyraja genus were used as ref-
erence for classifying and making a phylogenetic tree.

The sample was collected from Southern ocean (65�050S,
170�300E on CCAMLR Subarea 88.1), Antarctica, and the speci-
men was deposited at the Earth Biocollection in the Division
of Biotechnology, Korea University with accession number
KAN0016030. DNA was isolated using the conventional phe-
nolchloroform method. After the extraction, G-tube (Covaris,
CA, USA) shearing device and BluePippin system (Sage
Science, MA, USA) were used for making a 20 kb size-selected
templates according to the recommended protocol. Using
the PacBio Sequel platform according to the SMRTbellTM

Template Prep Kit 1.0 (Pacific Biosciences, Menlo Park, CA,

USA) manufacturer’s protocol, SMRTbell library was produced.
The PacBio subreads for mitochondria genome were used to
filtered out by using 16 s rRNA and CO1 gene sequences of
other related Antarctic fishes. Then, CANU assembler (Koren
et al. 2017) was used for de novo assembly and the
assembled mitogenomic sequences were annotated by
MITOs web server (Bernt et al. 2013).

The complete mitogenome of B. eatonii (GenBank
Number: MT447072) was 16,698 bp in length and it includes
13 protein-coding genes, 22 transfer RNAs and two ribosomal
RNAs. The base composition B. eatonii is estimated 31.94%
for A, 33.94% for T, 13.49% for G, 20.64% for C, and the result
of GC content was 33.94%. (https://jamiemcgowan.ie/bioinf/
gc.html). The relationship between B. eatonii was analyzed
with 11 species in Arhynchobatidae family, 4 species in
Rajidae family, and 4 species in Nototheniidae family using
13 protein-coding genes (Figure 1). Maximum-likelihood (ML)
tree was built with 1000 bootstrap replications and JTT
matrix-based model (Jones et al. 1992) by MEGA X software
(Kumar et al. 2018). Looking at phylogenetic tree, B. eatonii is
closely related to Bathyraja meridionalis and they were
included with other species in Arhynchobatidae family.
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Figure 1. Using MEGA X software, maximum Likelihood method and JTT matrix-based, phylogenetic tree was built with 20 species in Arhynchobatidae, Rajidae,
Nototheniidae families including B. eatonii. The GenBank number and scientific name were included for each species and B. eatonii is bolded.
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