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MITOGENOME ANNOUNCEMENT

Complete mitochondrial genome of the Antarctic dragonfish,
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Abstract

The complete mitochondrial genome of the Antarctic dragonfish, Parachaenichthys charcoti
(Vaillant, 1906), is described, representing the first complete mitochondrial genome sequence
of the family Bathydraconidae. The mitochondrial genome is 18,202 base pairs in length and
encodes 13 protein-coding genes, 23 tRNAs, 2 rRNAs and 2 control regions. The overall base
composition is A: 25.8%, T: 25.3%, G: 17.9% and C: 31.0%, with an A:T content of 51.1%. The
complete mitochondrial genome sequence will be useful for phylogenetic, evolutionary and
functional studies of Antarctic Notothenioids.
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The fish fauna of the Southern Ocean is dominated by a single
lineage belonging to the perciform suborder Notothenioidei
(Eastman, 2005), consisting of 132 species and 8 families
(Eakin et al., 2009). Among these, three non-Antarctic families,
the Bovichthidae, Pseudaphritidae and Eleginopidae, diverged
before the isolation and glaciation of the Antarctic continental
shelf (Baluskin, 1992). The remaining five Antarctic families, the
Nototheniidae, Harpagiferidae, Artedidraconidae, Bathydraconi-
dae and Channichthyidae, consisting of 104 species, are restricted
to the cold waters of Antarctica (Near et al., 2004).
These Antarctic fishes have evolved unique physiological and
morphological attributes suited to this extreme environment; for
example, they produce antifreeze glycoproteins (Chen et al.,
1997) but lack heat-shock protein responses (Hofmann et al.,
2005), hemoglobin (Eastman et al., 1993) and a functional swim
bladder (Eastman et al., 1993; Klingenberg & Ekau, 1996).

The monophyly of Notothenioidei was well-established in
previous phylogenetic analyses using mitochondrial and nuclear
genes (Chen et al., 2003; Dettai & Lecointre, 2004, 2005; Dettai
et al., 2012; Smith et al., 2007) and morphological characteristics
(Hastings, 1993). To date, only three whole mitogenome
sequences from Antarctic fishes have been registered in the
GenBank database: Pleuragramma antarcticum (NC_015652)
(Lee et al., 2014a), Chaenocephalus aceratus (NC_015654)
(Lee et al., 2014b) and Notothenia coriiceps (NC_015653) (Oh
et al., 2014).
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Table 1. Mitogenome organization of P. charcoti.

Gene Start End Direction Size
Start

codon
Stop

codon

nad1 1 975 + 975 ATG TAA
tRNAIle 980 1049 + 70
tRNAGln 1049 1120 – 72
tRNAMet 1120 1188 – 69
nad2 1189 2235 + 1047 ATG TAA
tRNATrp 2235 2305 + 71
tRNAAla 2307 2375 – 69
tRNAAsn 2377 2449 – 73
tRNACys 2491 2559 – 69
tRNATyr 2560 2629 – 70
cox1 2631 4181 + 1551 GTG TAA
tRNASer 4182 4252 – 71
tRNAAsp 4254 4324 + 71
cox2 4327 5025 + 699 ATG AGA
tRNALys 5018 5091 – 74
atp8 5093 5260 + 168 ATG TAA
atp6 5251 5934 + 684 ATG TAA
cox3 5958 6743 + 786 ATG TAA
tRNAGly 6743 6811 + 69
nad3 6812 7162 + 351 ATG TAA
tRNAArg 7161 7229 + 69
nad4l 7230 7526 + 297 ATG TAA
nad4 7547 8905 + 1359 ATG AGG
tRNAHis 8900 8969 + 70
tRNASer 8970 9036 + 67
tRNALeu 9041 9113 + 73
nad5 9114 10,952 + 1839 ATG TAA
cytb 11,000 12,196 + 1197 ATG TAA
tRNAThr 12,141 12,212 + 72
tRNAPro 12,580 12,649 – 70
Control region I 12,650 13,557 908
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In this study, we determined the complete mitochondrial
genome sequence for Parachaenichthys charcoti, which is one of
the 16 species in the Bathydraconidae family. It is hoped that
these data will facilitate research on the phylogeny of the
Nototheniodei. Specimens of P. charcoti were collected by scuba
divers from the northern Antarctic Peninsula Marian Cove
(62�140S, 58�470W) near King Sejong station in January of
2013 from depths of 20–30 m. Genomic DNA was extracted using
a DNeasy Tissue Kit (Qiagen, Valencia, CA) then sequenced
using the MiSeq platform (Illumina, San Diego, CA) and
assembled using the Celera Assembler (ver. 8.0) (Myers et al.,
2000). The assembled mitochondrial genome was completed
using specific primers and the long PCR method. The complete
mitochondrial genome of P. charcoti, which consists of an 18,202-
bp circular molecule, has been registered in the GenBank
database (accession number: KP300644). The overall base
composition is A: 25.8%, T: 25.3%, G: 17.9% and C: 31.0%,
with an A:T content of 51.1%. The genome contains 13 protein-
coding, 23 tRNA and 1 large (rrnL) and 1 small (rrnS) ribosomal
RNA genes (Table 1). Most of the start codons in the protein-
coding genes begin with ATG, with the exception of cox1, which
begins with GTG. nad4 and nad6 had AGG stop codons, and cox2
had AGA stop codons.
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Table 1. Continued

Gene Start End Direction Size
Start

codon
Stop

codon

nad6 13,558 14,082 – 525 ATG AGG
tRNAGlu 14,083 14,151 – 69
Control region II 14,290 15,351 1062
tRNAPhe 15,352 15,419 + 68
tRNAPhe 15,352 15,419 + 68
rrnS 15,420 16,366 + 947
tRNAVal 16,367 16,438 + 72
rrnL 16,440 18,127 + 1688
tRNALeu 18,129 18,202 + 74
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