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ABSTRACT
In this study, we sequenced the circular mitochondrial genome (mitogenome) of Cercodemas anceps.
This genome was determined to measure 16,539bp in length and contain 13 protein-coding genes
(PCGs), 22 tRNA genes, and 2 rRNA genes. The longest gene was observed to be nad5, which measures
1,641bp in length and is located at position 6,540� 8,180 of the C. anceps mitogenome. One PCG,
nad6, and five tRNA genes (tRNASer(UCN), tRNAGln, tRNAAla, tRNAVal, and tRNAAsp) were located on the light
chain, and the other genes were located on the heavy chain. A phylogenetic tree was constructed with
the mitogenome sequences of 26 types of echinoderm species, and the results show that C. anceps is
most closely related to C. quadrangularis.
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Sea cucumbers play important roles in maintaining healthy
coral reef ecosystems (Birkeland 1989; Schneider et al. 2011;
Huang et al. 2018). Cercodemas anceps (Cucumariidae) pri-
marily grows in the coastal shallow waters of the South
China Sea (Liao 1997). Live C. anceps exhibits bright yellow
and red colors (Lane et al. 2000), which causes this species to
be a prime target for recreational fisheries in China. Li (a local
fisherman in Sanya city, Hainan Province, China) stated that
the average price (in 2019) of each live Pink warty sea
cucumber was approximately US$8.

The highly conservative pattern of the mitochondrial gen-
ome (mitogenome) and its rapid rate of evolution makes the
mitogenome an ideal tool for studying evolution and
molecular ecology (Yoon et al. 2006; Verbruggen et al. 2010;
Janou�skovec et al. 2013), and this genome is generally con-
sidered as to be a useful molecular marker for phylogenetic
analyses and species identification (Byrne et al. 2010; Zhang
et al. 2015).

In the present study, C. anceps was obtained from Sanya
Cape (N18�20210, E109�47080), Sanya city, Hainan Province,
China. Total DNA was extracted with the TIANamp Marine
Animal DNA Kit (TIANGEN, Beijing, China) and stored with
the sample ID GDAAS-IAS-AQUA-CA-202006125 at
Guangdong Academy of Agricultural Sciences (Guangzhou,
China). Libraries with average lengths of 350 bp were con-

structed using the NexteraXT DNA Library Preparation Kit
(Illumina, Shanghai, China) and sequenced on an Illumina
HiSeq 4000 sequencing platform (paired-end 150-bp reads
were generated) at Shenzhen Huitong Biotechnology Co. Ltd,
China. Raw sequence reads were edited using the NGS QC
Tool Kit v2.3.3 and assembled into contigs using the de novo
assembler SPAdes 3.11.0 (Dmitry et al. 2016), and the com-
plete mitogenome was deposited on the NCBI website
(https://www.ncbi.nlm.nih.gov/genbank/) with the accession
number MW044622.1. In total, 15 reported sea cucumber
species were selected, and the phylogenetic relationships
were reconstructed with the protein-coding genes by means
of maximum-likelihood (ML) (GTRþGþ I model) analysis
using MEGA-X software (Kumar et al. 2018) with 1000 repli-
cates. Ten types of other echinoderm mitogenome sequences
were utilized as outgroups.

The mitogenome of C. anceps was determined to be
16,539 bp long (41.86% A, 27.74% T, 18.74% C, and 11.66%
G) and to include a set of 22 tRNA genes, 13 protein-coding
genes (PCGs), and 2 rRNA genes. nad5 was observed to be
the longest gene, measuring 1641 bp in length, and it was
located at position 6540–8180 of the C. anceps mitogenome.
The lengths of the tRNA genes ranged from 65 bp to 74 bp,
and PCGs ranged from 159 bp to 1641bp. One PCG (nad6)
and five tRNA genes (tRNASer(UCN), tRNAGln, tRNAAla, tRNAVal,
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and tRNAAsp) were located on the light chain, and the other
genes were located on the heavy chain.

A phylogenetic analysis showed that C. anceps is most
closely related to C. quadrangularis, and other Cucumariidae
species (Cucumaria miniata, Pseudocolochirus violaceus, and
Colochirus quadrangularis) (Figure 1). The results of this inves-
tigation of the C. anceps mitogenome contributes to the
growing data on holothuroid mitogenomes and provides
useful information for phylogenetic and evolutionary studies
in the selected sea cucumber species.
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Figure 1. Maximum likelihood (ML) phylogenetic tree based on complete mitochondrial genomes of 26 species. Values along branches correspond to ML bootstrap
percentages. The phylogenetic position of Cercodemas anceps was marked with a dark-triangle.
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