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ABSTRACT
The whole mitochondrial genome of the Slender Giant Moray Strophidon sathete (Hamilton, 1822) from
the Hainan island was characterized using next-generation sequencing for the first time. The circular
mitogenome of S. sathete is 16,568bp, with 13 protein-coding genes (PCGs), 22 tRNA genes, two rRNA
genes, and a D-loop region. The base composition is little biased (A, G, T, and C was 30.95%, 16.73%,
27.09%, and 25.23%, respectively) with Aþ T contents of 58.04%. Among 13 PCGs, 12 PCGs use a nor-
mal ATG as the start codon except COX1 use GTG; four of them end with TAA or TAG, others terminate
with an unusual stop codon. The phylogenetic tree showed that S. sathete was first clustered with
Rhinomuraena quaesita and Gymnothorax minor, which further clarify the phylogenetic and evolution
position of the genus Strophidon in the family Muraenidae.
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Strophidon sathete, commonly known as Slender Giant Moray
or Gangetic Moray, belonging to the family Muraenidae, is
the largest member of the family of moray eels. It is broadly
distributed across the Indo-West Pacific from South Africa,
India, Malaysia, Indonesia, Taiwan eastwards to Australia
(Chen et al. 1994; Loh et al. 2015). It inhabits muddy areas in
the lower reaches of rivers, estuaries, and coastal marine
waters (B€ohlke 1997) and feeds mainly on a variety of small
fishes and crustaceans. It is marketed fresh and consumed
locally. The nomenclature and taxonomic history of species
within Strophidon are contentious and its members are easily
misidentified (Huang et al. 2020). Till now, mitochondrial gen-
ome records of Strophidon species are inadequate, the mito-
genome of S. sathete we provided was the first reported. In
the present study, the complete mitochondrial genome ana-
lysis of the spiny spooner will help to investigate the rela-
tionships among the genera and species of the
family Muraenidae.

The samples of the slender giant moray were collected
from Dongying, Haikou, China (N 20�305.014800, E
110�26046.01400), and stored in the Hainan Marine Science
and Technology Museum (Hongtao Liu, xmulht@gmail.com)
under the voucher number F20191230SS in Qionghai
research base of Hainan Academy of Ocean and Fisheries

Sciences. The library with an average length of 350 bp was
constructed using the NexteraXT DNA Library Preparation Kit,
and sequencing was performed on the Illumina Novaseq plat-
form (Total Genomics Solution Limited, SZHT) for the 150 bp
average length of the generated reads. The whole mitochon-
drial genome assembled 1.97G raw reads using the
GetOrganelle v1.6.2e (Jin et al. 2020), and annotated using
the MITOS (http://mitos.bioinf.uni-leipzig.de/index.py). A
phylogenetic analysis was carried out based on the 13 PCGs
encoded by 13 mitogenomes available in GenBank using IQ-
TREE v1.6.12 (Nguyen et al. 2015) by maximum-likelihood
(ML) method with 1000 bootstrap replicates, the Best-fit
model is mtVerþ FþR4 chosen according to Bayesian infor-
mation criterion (BIC).

The complete mitogenome of the slender giant moray
submitted to the GenBank database (accession no.:
MW035594) is 16,568 bp in length. The base composition is
30.95% A, 16.73% G, 27.09% T, and 25.23% C. The 58.04% of
(Aþ T) shows a little higher preference than GþC. It consists
of 13 protein-coding genes (PCGs), 22 tRNA, two rRNA, and a
D-loop region. ND6 gene, eight tRNA, and the D-loop region
are located on the light strand, the others are encoded by
the heavy strand.
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The 22 tRNA genes in the mitogenome of the slender
giant moray vary from 67 bp to 76bp. Two tRNA are present
more than once: tRNA-Leu and tRNA-Ser both have two type
copies, respectively. The 12S rRNA is 949 bp, located between
tRNA-Val and tRNA-Phe; the 16S rRNA is 1660 bp, located
between tRNA-Val and tRNA-Leu. There are six overlapping
regions of 1–9 bp in length. The longest overlapping region
is located between ATP8 and ATP6. The mitochondrial gen-
ome has 16 intergenic sequences varying from 1 to 915 bp in
length (Supply Table S1). The largest intergenic sequence is
the D-loop region located between tRNA-Pro and tRNA-Phe.
Twelve PCGs use a normal ATG as the initiation codon except
COX1 start with GTG. Four genes (ND1, ND4L, ND6, CYTB)
end with TAA or TAG, other genes terminate with unusual
stop codon: ATP8, ATP6, and COX3 use TA; ND2 and COX2
use T; COX1 uses AGA; ND3 uses GAA; ND4 uses TGT; ND5
uses ACC.

The phylogenetic tree (Figure 1) showed that S. sathete
was first clustered with Rhinomuraena quaesita and
Gymnothorax minor, which further elucidate the phylogenetic
and taxonomic position of the genus Strophidon in the family
Muraenidae. The results are largely similar to previous studies
based on mitochondrial COI fragments, 12S and 16S rRNA
genes (Tang and Fielitz 2013; Huang et al. 2020). Taken
together, the newly sequenced mitochondrial genome of S.
sathete characterized here should contribute to a better
understanding of phylogenetic relationships of species in the

family Muraenidae, and molecular identification, population
genetic and evolutionary biological studies of the slender
giant moray.

The GenBank accession number for each species is indi-
cated after the scientific name. Anguilla marmorata was used
as outgroup.
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Figure 1. Phylogenetic tree of the complete mitogenome of 13 fish species in Anguilliformes.
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