
Full Terms & Conditions of access and use can be found at
https://www.tandfonline.com/action/journalInformation?journalCode=tmdn20

Mitochondrial DNA Part B
Resources

ISSN: (Print) 2380-2359 (Online) Journal homepage: https://www.tandfonline.com/loi/tmdn20

Characterization of complete mitochondrial
genome and gene organization of sharp-spined
notothenia, Trematomus pennellii (Perciformes:
Nototheniidae)

Md. Jobaidul Alam, Jeong-Hoon Kim, Sapto Andriyono, Ji-Hyun Lee, Soo Rin
Lee, Hyun Park & Hyun-Woo Kim

To cite this article: Md. Jobaidul Alam, Jeong-Hoon Kim, Sapto Andriyono, Ji-Hyun Lee, Soo Rin
Lee, Hyun Park & Hyun-Woo Kim (2019) Characterization of complete mitochondrial genome and
gene organization of sharp-spined notothenia, Trematomus�pennellii (Perciformes: Nototheniidae),
Mitochondrial DNA Part B, 4:1, 648-649, DOI: 10.1080/23802359.2018.1553518

To link to this article:  https://doi.org/10.1080/23802359.2018.1553518

© 2019 The Author(s). Published by Informa
UK Limited, trading as Taylor & Francis
Group.

Published online: 30 Jan 2019.

Submit your article to this journal 

Article views: 43

View Crossmark data

https://www.tandfonline.com/action/journalInformation?journalCode=tmdn20
https://www.tandfonline.com/loi/tmdn20
https://www.tandfonline.com/action/showCitFormats?doi=10.1080/23802359.2018.1553518
https://doi.org/10.1080/23802359.2018.1553518
https://www.tandfonline.com/action/authorSubmission?journalCode=tmdn20&show=instructions
https://www.tandfonline.com/action/authorSubmission?journalCode=tmdn20&show=instructions
http://crossmark.crossref.org/dialog/?doi=10.1080/23802359.2018.1553518&domain=pdf&date_stamp=2019-01-30
http://crossmark.crossref.org/dialog/?doi=10.1080/23802359.2018.1553518&domain=pdf&date_stamp=2019-01-30


MITOGENOME ANNOUNCEMENT
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ABSTRACT
The complete mitochondrial genome of Trematomus pennellii was determined by MiSeq platform. The
mitogenome of T. pennellii was 15,976bp in length and encoded 37 genes (13 proteins, 22 tRNAs, 2
ribosomal RNAs) and a non-coding control region (D-Loop). Overall Aþ T contents (54.10%) in the mito-
genome was higher than GþC contents (45.90%). Twenty-nine genes were located on H strand,
whereas eight genes were identified on L strand. Among 13 protein-coding genes, unusual start
codons were identified in COX1 (GTG), ND6 (ATT), COX2 (ATC), and ATP6 (ATC). The incomplete stop
codon (T–) was identified in six genes including COXII, COXIII, NAD2, NAD3, NAD4, and Cytb. The phylo-
genetic tree of complete genome indicated that Trematomus pennellii was most closely related to
Trematomus bernacchii with 91.65% DNA sequence identity.
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As the unique single dominant teleost fish fauna in the
Southern Ocean, genetic information of the Notothenioidei is
important to understand its adaptive radiation in the freezing
waters of the Southern Ocean. Genus Trematomus is a rela-
tively young clade in the Notothenioidei, which had been
evolved approximately 7.4 ± 0.3 million years ago and 15 spe-
cies are currently reported (Near et al. 2004). Species in the
genus are characterized by the possession of antifreeze glyco-
proteins and absence of hemoglobin in some species as the
adaptive evolutionary mechanism (Kock 1992; Policansky 1994;
Praebel et al. 2009; Eastman 2013). The sharp-spined notothe-
nia, Trematomus pennellii is characterized by its brownish color
with 2 or 3 large dark spots and 4–6 dorsal spines (Parkes 1992;
Balushkin 2000). In this study, we determined the complete
mitochondrial DNA sequence of T. pennellii, which is one of the
important Trematomus species in Antarctica

Trematomus pennellii was collected on 13 February 2014
from the ocean near to the McMurdo Station and stored in
the Korea Polar Research Institute (KOPRI), Republic of Korea.
Its identification was confirmed from both morphological
characteristics and COI sequence identity to GenBank data-
base (GenBank number: HQ713272). Specimen and its DNA is
stored in the Department of Marine Biology, Pukyong
National University. Mitochondrial DNA was extracted by the
mitochondrial DNA isolation kit (Abcam, UK) followed by the
manufacturer’s protocol. Prior to a library construction, mito-
chondrial DNA was fragmented by Covaris M220 Focused-
Ultrasonicator (Covaris Inc., San diego, CA). A library was pre-
pared by TruSeqVR RNA library preparation kit V2 (Illumina,

San diego, CA) and sequencing was conducted by MiSeq
sequencer (Illumina). GeneiousVR 11.0.2 software (Kearse et al.
2012) was used to assembly of raw reads to construct a com-
plete mitogenome.

The complete mitochondrial genome of T. pennellii
(GenBank Number: MK007073) was 15,976 bp in length,
which consisted of 13 protein-coding genes, 22 tRNAs, 2 ribo-
somal RNAs (12S and 16S), and the non-coding control
region (D-Loop). Overall A þ T contents (54.10%) in the mito-
genome was higher than G þ C contents (45.90%). Twenty-
nine and eight genes were located on the heavy (H) strand,
and the light (L) strand, respectively. Nine protein-coding
genes began with the typical start codon (ATG), while
unusual ones also identified in COX1 (GTG), ND6 (ATT), COX2
(ATC) and ATP6 (ATC). Incomplete stop codon (T–) was identi-
fied in six genes including COXII, COXIII, NAD2, NAD3, NAD4,
and Cytb. Except for tRNAser(GCT), all tRNAs were predicted to
form a typical clover-leaf secondary structures according to
ARWEN software (Laslett and Canb€ack 2008). The phylogen-
etic tree of T. pennellii was constructed with nine complete
mitogenomes in Notothenioids by MEGA7.0 program (Kumar
et al. 2016) with minimum evolution (ME) algorithm. The
result indicated that T. pennellii was most closely related to T.
bernacchii among currently known species in Nototheniidae
with 91.65% sequence identity (Figure 1). More mitogenome
sequences in Noththenioidei would help understand the
unique evolutional relationship in teleost fish fauna in the
Southern Ocean.
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Figure 1. Phylogenetic tree of Trematomus pennellii in the suborder Notothenioidei. Phylogenetic relationship of Trematomus pennellii with its relatives was ana-
lyzed by MEGA7 software with Minimum Evolution (ME) algorithm and 1000 bootstrap replications. GenBank accession numbers were shown next to each scientific
species name. The Chirolophis japonicus used as an outgroup species.
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