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ABSTRACT
We describe the first mitochondrial genome of a brittle star Asteroschema tubiferum Matsumoto 1911
in family Asteroschematidae. The mitogenome was sequenced and assembled using next-generation
sequencing technology, and were 16,361 bp in size with 37 genes containing 13 protein-coding genes,
22 tRNA genes, 2 rRNA genes, and a control region. The phylogenetic tree was constructed based on
13 protein-coding mitochondrial genes of A. tubiferum and 26 species in the phylum Echinodermata by
RAxML, which showed that it was mostly related to the species in Family Gorgonocephalidae. These
results could provide a novel insight to the phylogeny of Ophiuroidea.
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Brittle stars, also termed serpent stars are a key group for the
study of marine macroecology and biogeography owing to
their wide distribution in many marine habitats, especially in
the deep waters (St€ohr et al. 2012; O’Hara et al. 2014).
Asteroschema tubiferum belonging to Euryalida,
Asteroschematidae is a common species in the South China
Sea and always lives in company with deep-sea corals.

The specimens of A. tubiferum were collected by the
remotely operated vehicle (ROV) Faxian equipped on RV
Kexue during a cruise in June of 2021 at F site in the South
China Sea (22.1163�N, 119.2833�E). The use of animals in this
study was approved by the Ethics Committee of the Institute
of Oceanology, Chinese Academy of Sciences, and all experi-
ments were conducted in accordance with the guidelines of
the committees. The samples were snap-frozen by liquid
nitrogen and preserved on board under �80 �C, then trans-
ferred to specimen registry of Center of Deep-Sea Research,
Institute of Oceanology, CAS (http://www.qdio.cas.cn/,
Zhaoshan Zhong, zhongzhaoshan@qdio.ac.cn) under the vou-
cher numbers SCS-CS-2021-09. Total genomic DNA of the
brittle star was extracted using the E.Z.N.A. Mollusk DNA Kit
(OMEGA Bio-Tek, Norcross, GA, USA). Approximate 10Gb
sequence clean data were generated by Illumina Hiseq
(150 bp Pair-end reads, San Diego, USA) in the sequencing
center of Novogene. The mitogenome of A. tubiferum was de
novo assembled using MitoZ pipeline under default parame-
ters except for the clade parameter of echinoderm (Meng
et al. 2019) and further annotated on MITOS web server
(Bernt et al. 2013) with minor manual revisions based on the

ORF prediction results using DNAstar (Swindell and Plasterer
1997). The sequence has been deposited in GenBank under
accession number MZ889081. A maximum-likelihood (ML)
tree was constructed on the amino acid sequences of con-
catenated 13 protein-coding mitochondrial genes using the
RAxML under PROTGAMMAGTR model (Stamatakis 2014).

The mitogenome of A. tubiferum is 16,361 bp in length
with a GC content of 32.3%. It is composed of 13 protein-
coding genes, 24 transfer RNA genes, and 2 ribosomal RNA
genes. A total of 23 mitogenome sequences from class
Ophiruoidea and two species from class Asteroidea and one
species from class Holothuroidea were downloaded from the
GenBank database. The mitogenome sequences of
Acanthaster brevispinus AB231476, Archaster typicus

MN052674, and Holothuria forskali NC_013884 were used as
outgroups. Mitogenome-based phylogenetic relationship
among A. tubiferum and 23 known mitochondrial genomes of
brittle stars (Figure 1) are consistent with the results based
on morphological traits. Consistent gene order among tax-
ation suggested a conserved mitochondrial evolution in Class
Ophiuroidea. Those results provided background information
for further studies on the phylogeny of Ophiuroidea.

Acknowledgments

We appreciate all the assistance provided by the crews on RV ‘Kexue’
and the operation team of the ROV ‘Faxian.’

CONTACT Chaolun Li lcl@qdio.ac.cn CAS Key Laboratory of Marine Ecology and Environmental Sciences, and Center of Deep Sea Research, Institute of
Oceanology, Chinese Academy of Sciences, Qingdao 266071, China
� 2022 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,
distribution, and reproduction in any medium, provided the original work is properly cited.

MITOCHONDRIAL DNA PART B
2022, VOL. 7, NO. 4, 596–597
https://doi.org/10.1080/23802359.2022.2057250

http://www.qdio.cas.cn/
mailto:zhongzhaoshan.ac.cn
http://crossmark.crossref.org/dialog/?doi=10.1080/23802359.2022.2057250&domain=pdf&date_stamp=2022-03-31
http://creativecommons.org/licenses/by/4.0/
http://www.tandfonline.com


Authors’ contributions

Zhaoshan Zhong and Minxiao Wang: Conceptualization, Methodology,
Investigation, Formal analysis, Writing – original draft. Haining Wang col-
lection, Inverstigation. Chaolun Li: Conceptualization, Supervision, Project
administration, Funding acquisition, Writing – review & editing. All
authors gave their final approval for publication.

Disclosure statement

No potential conflict of interest was reported by the author(s).

Funding

This study was supported by the National Key Research and
Development Program of China (2018YFC0310800), the National Natural
Science Foundation of China (No. 42106100, 4210060226, 42030407,
42076091 and 41806200), the Strategic Priority Research Program of the
Chinese Academy of Sciences (XDA22050303, XDB42000000), Open
Research Project of National Major Science & Technology Infrastructure
(RV KEXUE) (NMSTI-EXUE2017K01) and the Senior User Project of RV
KEXUE (KEXUE2021GH01, KEXUE2019GZ02, KEXUE2019GZ06 and
KEXUE2018G16).

Data availability statement

The mitogenome sequence data that support the findings of this study
are openly available in GenBank of NCBI (https://www.ncbi.nlm.nih.gov/)
under the accession no. MZ889081. The associated BioProject, SRA, and
Bio-Sample numbers are PRJNA797927, SRR17641727, and SAMN25041400,
respectively.

References

Bernt M, Donath A, J€uhling F, Externbrink F, Florentz C, Fritzsch G, P€utz J,
Middendorf M, Stadler PF. 2013. MITOS: improved de novo metazoan
mitochondrial genome annotation. Mol Phylogenet Evol. 69(2):313–319.

Meng G, Li Y, Yang C, Liu S. 2019. MitoZ: a toolkit for animal mitochon-
drial genome assembly, annotation and visualization. Nucleic Acids
Res. 47(11):e63.

O’Hara TD, Hugall AF, Thuy B, Moussalli A. 2014. Phylogenomic resolution
of the class Ophiuroidea unlocks a global microfossil record. Curr Biol.
24(16):1874–1879.

Stamatakis A. 2014. RAxML version 8: a tool for phylogenetic analysis and
post-analysis of large phylogenies. Bioinformatics. 30(9):1312–1313.

St€ohr S, O’Hara TD, Thuy B. 2012. Global diversity of brittle stars
(Echinodermata: Ophiuroidea). PLoS One. 7(3):e31940.

Swindell SR, Plasterer TN. 1997. SEQMAN. Contig assembly. Methods Mol
Biol. 70:75–89.

Figure 1. The maximum-likelihood (ML) tree of 24 species of Ophiuroidea class and 3 species in other two classes Asteroidea and Holothuroidea based on the con-
catenated amino sequences of 13 mitochondrial protein coding genes. The number at each node is the bootstrap support value. The number after species name in
GenBank accession number.
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