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ABSTRACT
The Japanese eel (Anguilla japonica), which was listed as Endangered (EN) under the International
Union for the Conservation of Nature due to the declines in its abundance, overfishing, and its narrow
range distribution. To better protect this species, we described the complete mitogenome of A. japonica
in this study. The mitogenome is 16717bp in length and contains 13PCGs, two rRNA genes (12S rRNA
and 16S rRNA), 22 tRNA genes, and a putative control region (CR) and one origin of replication on the
light-strand (OL). Moreover, the 13 PCGs encode 3813 amino acids in total, all the protein-coding genes
use the initiation codon ATG except COI uses GTG. Most of them have TAA or TAG as the stop codon,
except COI uses AGG and two PCGs (COII and ND4) use an incomplete stop codon T. A phylogenetic
tree based on the Neighbour Joining method was constructed to provide relationship within Anguilla,
which could be a useful basis for conservation of this species.
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The A. japonica is a species of anguillid eel found in Japan,
Korea, China, Vietnam, and northern Philippineshe (Tsukamoto
1992). According to the relevant studies, the Japanese eel
population, along with anguillid eel populations worldwide,
have declined drastically in recent years, presumably due to a
combination of overfishing and habitat loss or changing water
conditions in the ocean interfering with spawning and the
transport of their leptocephali (Han et al. 2010). Therefore, con-
servation approaches for this species are desperately needed.
In this study, we determined and described the complete
mitochondrial genome of A. japonica and explored the phylo-
genetic relationship within Anguilla, which could be an effect-
ive geneticmarker for such purposes.

The specimen was collected from Fuchun River in Fuyang,
China (27�5601700N; 119�5101500E) and stored in laboratory
of Zhejiang Ocean University with accession number
20150826ML22. The complete mitogenome of A. japonica is
16717bp long (GeneBank Accession No. MH050933) and con-
tains 13PCGs, 2 ribosomal RNA genes, 22 transfer RNA genes,
and 2 main non-coding regions, this feature was similar to the
typical mitogenome of other vertebrates (Miya et al. 2001).
The overall base composition is 33.7% A, 25.9% C, 24.8% T
and 15.6% G. Twelve PCGs, 14 tRNA genes and two rRNA
genes were located on the heavy strand, while one PCG (ND6)
and eight tRNA genes (Gln, Ala, Asn, Cys, Tyr, Ser, Glu and Pro)
on the light strand. The 13 PCGs genes encode 3813 amino

acids in total. All the protein-coding genes use the initiation
codon ATG except COI uses GTG, which is quite common in
vertebrate mtDNA (Behera et al. 2017; Jiang et al. 2018; Zhu
et al. 2018). Most of them have TAA or TAG as the stop codon,
except COI uses AGG, and two PCGs (COII and ND4) ended
with a single T, these incomplete termination codons were
presumably completed as TAA by post-transcriptional polyade-
nylation (Ojala et al. 1981). Eleven overlapping areas (46bp in
total) were observed, notable overlapping occurred at three
pairs of PCGs. ATP8 and ATP6 overlapped by 10 nucleotides,
ND4L and ND4 by 7bp, and ND5 and ND6 (encoded on
opposing stand) by 4bp. The CR is determined to be 969bp,
which is located between the tRNA-Pro and tRNA-Phe genes,
by comparing the sequences of the CR with that of other tele-
ost, and the OL is located in a cluster of five tRNA genes as in
other vertebrates (Boore 1999; Zhang et al. 2014; Gong et al.
2017), which has the potential to fold into a stable stem-loop
secondary structure, with a stem formed by 12 paired nucleoti-
des and a loop of 12 nucleotides.

We performed bootstrap analyses (1000 replicates) to
evaluate relative levels of support for various nodes in the
phylogenie (Figure 1). The NJ tree indicated two major
groups of this genus and demonstrated that A. japonica has a
closest relationship with A. megastoma, which are consistent
with the results based on morphology and other molecular
methods (Inoue et al. 2010).

CONTACT Bing-jian Liu bjetbj@163.com National engineering Laboratory of Marine Germplasm Resources Exploration and Utilization, Zhejiang Ocean
University, No. 1, South Haida Road, Dinghai District, Zhoushan, Zhejiang 316022, China
� 2018 The Author(s). Published by Informa UK Limited, trading as Taylor & Francis Group.
This is an Open Access article distributed under the terms of the Creative Commons Attribution License (http://creativecommons.org/licenses/by/4.0/), which permits unrestricted use,
distribution, and reproduction in any medium, provided the original work is properly cited.

MITOCHONDRIAL DNA PART B: RESOURCES
2018, VOL. 3, NO. 2, 536–537
https://doi.org/10.1080/23802359.2018.1467225

http://crossmark.crossref.org/dialog/?doi=10.1080/23802359.2018.1467225&domain=pdf
http://creativecommons.org/licenses/by/4.0/
http://www.tandfonline.com


Disclosure statement

No potential conflict of interest was reported by the authors.

Funding

This study was supported by the Scientific Research Foundation for the
Introduction of Talent of Zhejiang Ocean University, National Natural
Science Foundation of China [41406138 & 41576131], National Natural
Science Foundation of Zhejiang [LY13C190001], Laboratory for Marine
Fisheries Science and Food Production Processes, Qingdao National
Laboratory for Marine Science and Technology [2017-2B05].

References

Behera BK, Kumari K, Baisvar VS, Rout AK, Pakrashi S, Paria P, Jena JK.
2017. Complete mitochondrial genome sequence of Indian medium
carp, Labeo gonius (Hamilton, 1822) and its comparison with other
related carp species. Mitochondrial DNA A DNA Mapp Seq Anal.
28:7–8.

Boore JL. 1999. Animal mitochondrial genomes. Nucleic Acids Res.
27:1767–1780.

Gong L, Liu L-Q, Guo B-Y, Ye Y-Y, L€u Z-M. 2017. The complete mitochon-
drial genome characterization of Thunnus obesus (Scombriformes:

Scombridae) and phylogenetic analyses of Thunnus. Conserv Genet
Resour. 9:379–383.

Han YS, Hung CL, Liao YF, Tzeng WN. 2010. Population genetic structure
of the Japanese eel Anguilla japonica: panmixia at spatial and tem-
poral scales. Mar Ecol Prog Ser. 401:221–232.

Inoue JG, Miya M, Miller MJ, Sado T, Hanel R, Hatooka K, Aoyama J,
Minegishi Y, Nishida M, Tsukamoto K. 2010. Deep-ocean origin of the
freshwater eels. Biol Lett. 6:363–366.

Jiang H, L€u Z, Liu L, Liu B, Gong L. 2018. The complete mitochondrial gen-
ome of Thryssa hamiltonii (Engraulinae, Engranlidae, Clupeoidei) and
phylogenetic studies of Clupeoidei. Mitochondrial DNA Part B. 3:110–111.

Miya M, Kawaguchi A, Nishida M. 2001. Mitogenomic exploration of
higher teleostean phylogenies: a case study for moderate-scale evolu-
tionary genomics with 38 newly determined complete mitochondrial
DNA sequences. Mol Biol Evol. 18:1993–2009.

Ojala D, Montoya J, Attardi G. 1981. TRNA punctuation model of RNA
processing in human mitochondrial. Nature. 290:470.

Tsukamoto K. 1992. Discovery of the spawning area for Japanese eel.
Nature. 356:789–791.

Zhang B, Sun Y, Shi G. 2014. The complete mitochondrial genome of the
fourfinger threadfin Eleutheronema tetradactylum (Perciforms:
Polynemidae) and comparison of light strand replication origin within
Percoidei. Mitochondrial DNA. 25:411–413.

Zhu K, L€u Z, Liu L, Gong L, Liu B. 2018. The complete mitochondrial gen-
ome of Trachidermus fasciatus (Scorpaeniformes: Cottidae) and phylo-
genetic studies of Cottidae. Mitochondrial DNA Part B. 3:301–302.

Figure 1. The phylogenetic tree of A. japonica and other 16 Anguilla species was constructed using the Neighbor Joining (NJ) methods based on 12 protein-coding
genes encoded by the heavy strand. The bootstrap values are based on 1,000 resamplings and the number at each node is the bootstrap probability. The number
before the species name is the GenBank accession number. The genome sequence in this study is labelled with a black spot.
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