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ABSTRACT

The complete mitochondrial genome of Epinephelus chlorostigma has been determined. It contains a
typically conserved structure including 13 protein-coding genes, 22 tRNA genes, two rRNA genes and
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one control region, and the whole sequence was 16,894 bp in length. The overall base composition is A

28.70%, C 27.99%, G 16.28%, T 27.03%. Except ND6 and eight tRNA genes, all other mitochondrial
genes are encoded on the heavy strand. Phylogenetic tree was constructed based on 12 protein-coding
genes sequences of 18 Epinephelus species, four species belong to Cephalopholis as outgroup, the
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result showed that E. chlorostigma is most closely related to Epinephelus areolatus. We sequenced the
complete mitochondrial genome of E. chlorostigma to enrich the resource of molecular markers for

examination of phylogenetic relationships in Epinephelus.

Groupers live in reefs or gravel in the temperate and tropical
seas. There are over 100 species of grouper in the world, 90%
of which are in Asian sea areas. The Brown-spotted grouper,
Epinephelus chlorostigma, is one of these valuable varieties
which distributed in the Indian Pacific Ocean, it belongs to
family Serranidae, genus Epinephelus. In order to find new
DNA markers for the future research of population genetics
and phylogenetics and taxology, we determined the com-
plete mitogenome of E. chlorostigma (GenBank accession
number no. MG739436) by PCR amplification and primer
walking sequence method, it would be useful for further
understanding the evolution of ratite and conservation genet-
ics of Epinephelus.

In this study, we reported the complete mitogenome of
E. chlorostigma from the South China Sea (18°3'35”N
109°24’19"E). Samples stored in a refrigerator of —80°C with
accession number 20171017ECO1. The complete mitochon-
drial genome of E. chlorostigma, with 16,894bp in length,
includes 13 protein-coding genes, 2 ribosomal RNA (rRNA)
genes, 22 transfer RNA (tRNA) genes and 1 control region
(D-Loop). Genes encoding on the genome are similar among
all Perciformes (Liu et al. 2016; Ayala et al. 2017; Kim et al.
2017), with the exception of ND6 and eight tRNA genes (GIn,
Ala, Asn, Cys, Tyr, Ser, Glu, Pro), all other mitochondrial genes
are encoded on the H-strand (Liu et al. 2016). The total
length of the 13 protein-coding genes was 11,427 bp, which
corresponded to 67.64% of the whole mitochondrial genome.

The overall base composition is A 28.70%, C 27.99%, G
16.28%, T 27.03%. The A+ T content (56.69%) is higher than
G+ C content (43.31%), in common with other Perciformes
mitogenomes (Bian et al. 2016; Chen et al. 2016; Ayala et al.
2017; Shi et al. 2018). Eleven protein-coding genes start with
ATG except COXT with GTG and ATP6 with ATA. For the stop
codon, eight protein-coding genes stop with TAA except ND5
with TAG, COX2, ND3, ND4 and CYTB with an incomplete
T. The 22 tRNA genes vary from 69 to 76 bp in length. The
12S rRNA is located between tRNA-Phe and tRNA-Val genes is
953 bp in length (Kim et al. 2017). The 16S rRNA is located
between tRNA-Val and tRNA-Leu genes (Song et al. 2016) and
is 986 bp in length. The OL (origin of L-strand replication) is
located between tRNA-Asn and tRNA-Cys, the same with
other Perciformes (Guo et al. 2016), and is 43bp in length.
The control region was 1090 bp in length, localized between
tRNA-Pro (TGG) and tRNA-Phe (GAA) genes.

Sequence alignment was conducted by BioEdit (Hall
1999). And phylogenetic tree was constructed using max-
imum-likelihood (ML) method based on the 12 protein-cod-
ing genes (except ND6 gene) of 18 available representative
species in Epinephelus and four species belong to
Cephalopholis as an outgroup (Figure 1). The result shows
that E. chlorostigma is most closely related to Epinephelus
areolatus. We expect the present results will provide an
important data set for phylogenetic and taxonomic analyses
of genus Epinephelus species.

CONTACT Zhenming Lu @ nblzmnb@163.com e National engineering Laboratory of Marine Germplasm Resources Exploration and Utilization, College of
Marine Science and Technology, 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, dis-

tribution, and reproduction in any medium, provided the original work is properly cited.


http://crossmark.crossref.org/dialog/?doi=10.1080/23802359.2018.1436992&domain=pdf
http://creativecommons.org/licenses/by/4.0/
http://www.tandfonline.com

210 X. DU ET AL.

99

;OO’— Epinephelus quoyanus (NC 021450)
100 Epinephelus trimaculatus (NC 021612)

100

Epinephelus bontoides (NC 028428)

— Epinephelus chlorostigma
100 L— Epinephelus areolatus (NC 020785)
Epinephelus stictus (NC 021133)

100

97

Epinephelus sexfasciatus (KC959953)

99 —: Epinephelus awoara (NC 018773)
100 Epinephelus fasciatomaculosus (NC 020782)

Epinephelus epistictus (NC 021462)

Epinephelus fuscoguttatus (JX119192 )

100

97
49

Epinephelus corallicola (NC 026731)
Epinephelus latifasciatus (NC 020784)

Epinephelus moara (KP009977)

Epinephelus lanceolatus (KM386619)
Epinephelus tukula (NC 024039)

100 Epinephelus coioides (EU043376)
100 I_— Epinephelus malabaricus (NC 028406)

100

0.05

Cephalopholis argus (NC 022142)
Cephalopholis sexmaculata (KJ469385)

100 _:Cepha!ophoﬁs sonnerati (NC 022143)
100 Cephalopholis urodeta (NC 030057)

Figure 1. Phylogenetic tree was constructed based on 12 protein-coding genes (except ND6 gene) of 18 Epinephelus complete mitogenome. The black dot indicated
the species in this study. The number at each node is the bootstrap probability. The number before the species name is the GenBank accession number.
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