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ABSTRACT
The complete mitochondrial genome of this species was first determined in this study, which is
16,485 bp in length, containing 13 protein-coding genes, 2 rRNA genes, 22 tRNA genes, a putative con-
trol region, and 1 origin of replication on the light-strand. The overall base composition includes
C(28.2%), A(28.3%), T(27.4%), and G(16.1%). Moreover, the 13 PCGs encode 3796 amino acids in total,
12 of which use the initiation codon ATG except COI that uses GTG. Most of them have TAA as the
stop codon, whereas ND3 ends with TAG, and three protein-coding genes (COII, ND4, and Cytb) ended
with the incomplete stop codon represented as a single T. The phylogenetic tree based on the
Neighbor Joining method was constructed to provide relationship within Percoidea, which could be a
useful basis for management of this species.
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The Eightband butterflyfish (Chaetodon octofasciatus) is a spe-
cies of the family Chaetodontidae, which are conspicuously
beautiful and abundant animals found on coral reefs world-
wide (Hsu et al. 2007). Because of its coral diet, this species
often starves when kept in captivity (Pratchett et al. 2008).
Considering its ecological importance and commercial value,
to gain its molecular information, we described the complete
mitogenome of C. octofasciatus, and explored the phylogen-
etic relationship within Percoidea, contributing to phylogen-
etic studies of Chaetodontidae and provide a new thought
for propagation and breeding of this species.

The specimen was collected from Hainan Island, China
(18�2904800N; 109�5601200E) and stored in laboratory of Zhejiang
Ocean University with accession number 20150826BA22. Total
genomic DNA was extracted from muscle tissue of individual
using the phenol–chloroform method (Barnett and Larson
2012). The calculation of base composition and phylogenetic
construction was conducted by MEGA6.0 software (Tamura
et al. 2013).

Similar to the typical mitogenome of vertebrates, the mito-
genome of C. octofasciatus is a closed double-stranded circu-
lar molecule of 16,485 bp (GenBank accession No. MH094803),
which contains 13 protein-coding genes, 2 ribosomal RNA
genes, 22 tRNA genes, and 2 main non-coding regions (Boore
1999; Zhu et al. 2018). The overall base composition is 28.3%,
27.4%, 28.2%, and 16.1% for A, T, C, and G, respectively, with
a slight AT bias (55.7%). Most mitochondrial genes are
encoded on H-strand except for ND6 and eight tRNA genes

(Gln, Ala, Asn, Cys, Tyr, Ser, Glu, Pro), which are encoded on
the L-strand. 13 PCGs encode 3796 amino acids in total, all of
them use the initiation codon ATG except COI uses GTG,
which is quite common in vertebrate mtDNA (Miya et al.
2001). Most of them have TAA as the stop codon, whereas
ND3 ends with TAG, and three protein-coding genes (COII,
ND4, and Cytb) ended with an incomplete stop codon T.
The 12S rRNA and 16S rRNA are 950 and 1767 bp, which are
both located in the typical positions between tRNA-Phe and
tRNA-Leu(UUA), separated by tRNA-Val. The origin of light-
strand replication is located in a cluster of five tRNA genes
(WANCY) as in other vertebrates (Petrillo et al. 2006), and has
the potential to fold into a stable stem-loop secondary
structure, with a stem formed by 13 paired nucleotides and a
loop of 12 nucleotides. The CR is determined to be 827 bp,
by comparing the sequences of the CR with other teleost,
three typical domains are observed, including termination-
associated sequences, the central conserved sequence block
domain and the conserved sequence block domain, which
is identical to that in other teleostean mitogenomes (Zhang
et al. 2013).

To explore the phylogenetic position of this Eightband
butterflyfish, a phylogenetic tree was constructed based on
the NJ analysis of 12 PCGs encoded by the heavy strand. The
results of the present study supports C. octofasciatus has a
closest relationship with C. auripes, highly supported by a
bootstrap value of 100 (Figure 1), which is in accord with the
previously reported study (Fessler and Westneat 2007).
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Figure 1. Neighbor Joining (NJ) tree of 10 Percoidea species based on 12 PCGs. The bootstrap values are based on 1000 resamplings. 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 labeled with a black spot.
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