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ABSTRACT
The complete mitochondrial genome of Chrysochir aureus was sequenced. The full length of the mito-
chondrial genome was 16,501bp, including 13 protein-coding genes (PCGs), two ribosomal RNAs, 22
transfer RNA genes, a non-coding control region (CR) and one origin of replication on the light-strand
(OL). The total nucleotide composition of mitochondrial DNA was 26.95% A, 29.99% C, 26.29% T, and
16.77% G. Twelve PCGs used the canonical ATG as their initiation codon, whereas COI gene started
with an alternative start codon GTG. The mitochondrial genome of C. aureus described in this study
could be a useful basis for management of this species and laid a foundation for further research
involved with phylogenetic relationship within Sciaenidae.
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Chrysochir aureus is widely distributed in southeast India and
Sri Lanka to southern China (Yong et al. 2010), it is an import-
ant economic fish in many coastal cities and is marketed fresh
as well as dried salted (Bianchi 1984). Due to its illegible
appearance and high price, fishermen usually use some miscel-
laneous fish to make up the quantity unintentionally or inten-
tionally; besides, phylogenetic position of C. aureus has always
been controversial (Yong et al. 2010; Wang et al. 2017). In this
study, we described the complete mitochondrial genome of
C. aureus and explored its phylogenetic position within
Sciaenidae, to gain its molecular information which was
expected to contribute to purchasing management as well as
further phylogenetic studies on its related species.

An individual specimen of C. aureus was sampled by com-
mercial bottom trawling in the South China Sea
(N28�00030.5600, E121�48079.5900) and stored in the Research
Center of Zhejiang Ocean University with accession number
20190319YXT78. The total genomic DNA was extracted from
a portion of the epaxial musculature using the phenol–-
chloroform method (Barnett and Larson 2012). The complete
mitogenome of C. aureus was amplified with the help of uni-
versal primers for marine fish species (Cheng et al. 2012;
Shao et al. 2014). Fragments generated from PCR amplifica-
tion were sequenced using Sanger sequencing technology.
Sequenced fragments were assembled to create the com-
plete mitogenome using CodonCode Aligner 5.1.5
(CodonCode Corporation, Dedham, MA). The complete mito-
genome was annotated using the software of Sequin (version

15.10, http://www.ncbi.nlm.nih.gov/Sequin/). Transfer RNA
(tRNA) genes and their potential cloverleaf structures were
identified using tRNAscan-SE 1.21 (Lowe and Eddy 1997).

The complete mitogenome of C. aureus was 16,501 bp in
length (GenBank accession number MW026682), containing
13 protein-coding genes (PCGs), two ribosomal RNA genes
(12S and 16S), 22 tRNA genes, one origin of replication on
the light-strand (OL) and a putative control region (CR). The
overall base composition was 26.95% A, 29.99% C, 26.29% T,
and 16.77% G, respectively, with a slight AT bias of 52.24%.
The gene arrangement, composition, and size were quite
similar to the teleost fish mitogenomes published previously
(Jing et al. 2010; Zhu et al. 2018). The total length of 13
PCGs of C. aureus mitogenome was 11,409 bp, encoding 3792
amino acids. Similar to the typical vertebrate mitogenome
(Miya and Nishida 2000), 12 of them were located on the H-
strand, except for ND6 which was detected on the L-strand.
All of the PCGs used the canonical ATG initiation codon with
the exception of COI gene, which started with an alternative
start codon GTG. Seven PCGs (ND1, ND2, ATP8, ATP6, COIII,
ND4L, and ND6) terminated with the stop codon TAA, two
(COI, ND5) with AGA, one (ND3) with TAG, the genes ended
with a single T were COII, ND4, and Cytb, the presence of an
incomplete stop codon is a common phenomenon in verte-
brate mitochondrial genes (Zhu et al. 2018; Lee et al. 2019).
Twenty-two tRNAs that dispersed between rRNAs and PCGs
were identified by their specific anticodon sequences. All the
tRNAs were capable of folding into the archetypal cloverleaf
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structure except for tRNASer (AGC) that lacked a dihydrouridine
arm (Garey and Wolstenholme 1989). The lengths of the two
rRNA genes were 954 bp (12SrRNA) and 1707 bp (16SrRNA),
respectively, which located between the tRNAPhe and
tRNALeu(UUA) and interposed by the tRNAVal. The CR was
detected between tRNAphe and tRNAPro, consisting of 821
nucleotides, G-C content (35.45%) was significantly lower
than that of A-T (64.55%).

Although the complete mitogenome had been reported
by Wang et al. (2017) that revealed C. aureus was closely
related to the species of genera Nibea instead of
Protonibea, phylogenetic relationship of C. aureus remains
uncertain and related research still needs further develop-
ment. In this study, a total of 29 mitogenomes were
downloaded from NCBI website for constructing by far the
most comprehensive phylogenetic tree of Sciaenidae based
on 13 PCGs. The ML tree showed different clustering
results and indicated C. aureus was first clustered with
Protonibea diacanthus (Figure 1), being consistent with pre-
vious studies (Chen 2007; Yong et al. 2010). The present
study might give more thought to phylogenetic position of

C. aureus and was expected be helpful for further phylo-
genetic analysis of Sciaenidae.
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Figure 1. Maximum-likelihood (ML) tree of 27 Sciaenidae species based on 13 PCGs, two Labridae species are selected as outgroup. 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 dot.
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