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The complete mitogenome of the Thai soldier crab Mictyris thailandensis Davie,
Wisespongpand & Shih, 2013 (Crustacea: Decapoda: Mictyridae)
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ABSTRACT

Mictyris thailandensis has been described recently in the family Mictyridae which is found only in the
Andaman Sea, west coast of Thailand. In this study, we performed shotgun genome sequencing of a

ARTICLE HISTORY
Received 12 May 2021
Accepted 21 December 2021

male M. thailandensis using a paired-end (150 bp) sequencing chemistry on MGISEQ-2000RS and report

the complete mitochondrial genome of M. thailandensis (15,557 bp). A total of 37 genes have been
annotated: 13 protein-coding genes (PCGs), 22 transfer RNA genes (tRNAs), two ribosomal RNA genes
(rRNAs), and a control region. Comparative phylogenetic analysis with 29 crustaceans based on 13 con-
served genes demonstrated that M. thailandensis is closely related to other soldier crabs in the family
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Mictyridae. The mitogenome of M. thailandensis presented here provides useful genetic information to
help understand the evolutionary relationships among the Mictyridae family members.

Soldier crabs of the genus Mictyris are inhabitants of a tidal
flat in the estuary of the Indo-west Pacific region (Unno and
Semeniuk 2016), include eight recognized species. Mictyris
thailandensis Davie, Wisespongpand & Shih, 2013, is found
only in the Andaman Sea, west coast of Thailand from
Ranong to Satun Provinces, and has been described recently
as a new species (Davie et al. 2013; Unno and Semeniuk
2016; WoRMS 2021). The morphology of this species can be
recognized by the yellow-fawn walking legs, whitish cheli-
peds and noticeably broad upper palm. Its behaviors have
been found to march in army, like other soldier crabs, and
feed while walking. Moreover, the hummock-structure
mounds created from subsurface feeding behavior is also
found (Davie et al. 2013). M. thailandensis and its congeners
play a significant role in retaining healthy tidal flats where
they live (Webb and Eyre 2004; Davie et al. 2013). To date,
only one species from the genus Mictyris (Mictyris longicarpus)
has the mitogenome available (Tan et al. 2014). The availabil-
ity of the M. thailandensis mitochondrial genome sequence
will be valuable for future phylogenetic studies of this family.
Here, the complete mitochondrial genome of M. thailandensis
has been assembled, annotated, and its phylogenetic rela-
tionships have been described.

In this study, five individuals of M. thailandensis were col-
lected from Tambon Laem Son, Amphoe La-ngu, Satun
Province, Thailand (6°55’00” N, 99°41'00” E). Sampling in this

study was permitted by the Department of National Parks,
Wildlife and Plant Conservation (project number P-17-51470).
Collection and handling of the samples followed the guide-
lines of the Institutional Animal Care and Use Committee,
Prince of Songkla University. The specimens were stored at
the reference collection of Princess Maha Chakri Sirindhorn
Natural History Museum, Prince of Songkla University,
Thailand  (psu.museum@gmail.com, Rueangrit Promdam,
rueangrit.p@psu.ac.th) with the voucher number PSUZC-CRU-
0086. The leg muscle tissue samples were collected from a
male crab, snap-frozen in liquid nitrogen and stored at
—80°C until further use. Muscle tissue was homogenized in
liquid nitrogen for DNA extraction using QlAamp Tissue Kit
(Qiagen, Hilden, Germany). Approximately, 300 ng of genomic
DNA were used for a library construction following the proto-
col in the MGIEazy FS Library Prep Kit (MGI Tech, Shenzhen,
China). Paired-end (150bp) sequencing was performed on
the MGISEQ-2000RS according to the manufacturer’s instruc-
tions to obtain the shotgun genome sequences.

A total of 87Gb cleaned read were obtained and
assembled by MitoZ 2.4 (Meng et al. 2019). The complete M.
thailandensis mitogenome, 15,557 bp in length (GenBank
accession number MW697086), was annotated using the
MITOS web server (Bernt et al. 2013). The genome contained
13 protein-coding genes (PCGs), 22 transfer RNA genes
(tRNAs), two ribosomal RNA genes (rRNAs), and a control
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Drosophila melanogaster
Mictyris longicarpus
Mictyris thailandensis
Uca borealis

Uca inversa

Uca lactea

Uca capricornis

Uca polita

Ocypode cordimanus
Cardisoma carnifex
Gecarcoidea natalis
Chiromantes dehaani
Sesarma neglectum
Sesarmops sinensis
Chiromantes haematocheir
Clistocoeloma sinense
Metopaulias depressus
Parasesarma affine

Mictyridae

Ocypodidae

Gecarcinidae

Sesarmidae

Nanosesarma minutum
Helicana wuana

Helice latimera

Helice tientsinensis
Pseudohelice subquadrata
Eriocheir hepuensis
Eriocheir japonica
Eriocheir sinensis
Neoeriocheir leptognathus
Hemigrapsus penicillatus

Varunidae

Metaplax longipes

Figure 1. A neighbor-joining tree based on the 13 PCGs of M. thailandensis and 29 crustacean species. The bootstrap values are listed on each node, and the verti-

cal line on the right side indicated a specific family in the class Crustacean.

region. The overall nucleotide composition was 32.80% A
(5103 nt), 11.27% G (1754 nt), 37.32% T (5806 nt), and 18.61%
C (2894 nt). PCGs and RNA genes were confirmed using the
Basic Local Alignment Search Tool (BLAST) (Altschul
et al.1990). All of the PCGs used the canonical ATN initiation
codons (eight with ATG, four with ATA, and one with ATT)
and the typical stop codons (TAA or TAG) except for three
genes (COIll, ND5, and CYTB), which showed incomplete stop
codons (T--). The tRNA-coding genes ranged from 62 to 71
nucleotides, and the control region, located between rrnS
and tRNA", was 645bp long with a significant AT
bias (76.97%).

Thirteen PCGs of M. thailandensis and 29 crustaceans spe-
cies were concatenated to perform multiple alignments by
MAFFT (Katoh et al. 2019). Using the Neighbor-Joining algo-
rithm with 1000 bootstrap replications, the phylogenetic tree
was reconstructed by MEGA X 10.1 (Kumar et al. 2018)
(Figure 1). Drosophila melanogaster was selected as an out-
group. Phylogenetic analysis showed that M. thailandensis
was closely related to other soldier crab species in the family
Mictyridae. The mitogenome of M. thailandensis presented
here provides useful genetic information to help understand
the evolutionary relationships among the Mictyridae fam-
ily members.
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