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ABSTRACT

Parasesarma bidens (De Haan, 1835) has been designated as a marine protected species by the Act on conservation
and management of marine ecosystems. This crab has been recorded only from Jeju-do and Geomun-do, Republic of
Korea. In this study, we describe for the first time the mitochondrial cytochrome ¢ oxidase subunit I (COI) sequences
of P. bidens. The intra-specific genetic distance among the Korean populations and between the Korean and Chinese
populations ranged from 0% to 0.9% and 1.9% to 2.7%, respectively. The inter-specific genetic distances among the
four Parasesarma species ranged from 10.9% to 12.8%. The finding of this study will be helpful to better describe
P. bidens using COI DNA barcodes and can be used as basic data for their restoration and conservation research.
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INTRODUCTION

The genus Parasesarma de Man, 1895, is currently repre-
sented by 68 species (Cannicci et al., 2017; Shahdadi and
Schubart, 2017; Li et al., 2018; Shahdadi et al., 2018, 2019;
Fratini et al., 2019), of which four species have been report-
ed in South Korea: P. bidens (De Haan, 1835), P. pictum (De
Haan, 1835), P. plicatum (Latreille, 1803), and P. tripectinis
(Shen, 1940).

Parasesarma bidens (De Haan, 1835) is a mudflat crab typ-
ically known to inhabit mangrove swamps (Lee, 1998) and
prefers the upper intertidal region of estuaries (Fig. 1). This
sesarmid crab is widely distributed in the Indo-West Pacific
region, the Bay of Bengal to the Andamans, Malay Archipela-
go, Hong Kong, Formosa, and Japan (Sakai, 1976; Aiyun and
Siliang, 1991). In Korea, it is found restrictively in Jeju-do
and Geomun-do, which is the northern limit of its natural dis-
tribution. This crab has been designated as a marine protected
species by the act on conservation and management of marine
ecosystems in 2016 because of the threat to its survival and
its high protective value. Recently, studies have been con-

ducted to find ways to increase its population.

The mitochondrial cytochrome ¢ oxidase subunit I (COI)
gene has proven to be a particularly useful taxonomic marker
in most animal phyla, including Crustaceans (Meyran et al.,
1997; Wares, 2001; Hajibaei et al., 2006; Clare et al., 2007;
Elsasser et al., 2009; Zemlak et al., 2009; Song and Min,
2019). In the present study, we first determined the COI DNA
barcodes of P. bidens from Jeju-do, Republic of Korea, and
then verified their usefulness for restoration and conservation.
We used 15 individuals of P. bidens, which were obtained
from five localities in Jeju-do, Republic of Korea: Wimi-ri
(33°16'--"N, 126°39'--"E), Sehwa-ri (33°18'--"N, 126°48'--
"E), Woljeong-ri (33°33’--"N, 126°46'--"E), Gimnyeong-ri
(33°33'--"N, 126°44’--"E), Geumseong-ri (33°26'--"N,
126°17"--"E).

Each ambulatory leg was used in October 2017 for genom-
ic DNA extraction. Genomic DNA was isolated from the leg
muscle tissue using a DNeasy Blood & Tissue Kit (Qiagen,
Hilden, Germany). A portion of the COI gene was amplified
by polymerase chain reaction using the primers LCO1490 and
HCO2198 (Folmer et al., 1994) under the following condi-
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Fig. 2. Photographs of Parasesarma bidens from Jeju-do. A, Carapace in dorsal; B, Cheliped.

tions: initial denaturation for 5 min at 95°C, 35 cycles of 30 s
at 95°C for denaturation, 30 s at 55°C for annealing, 2 min at
72°C for elongation, and 5 min at 72°C as a final elongation
step. The sequences were aligned using Geneious 8.1.9 (Bio-
matters Ltd., Auckland, New Zealand). We compared and
analyzed the COI gene information (KM605221-KM605223)
with P. bidens reported from China, registered with GenBank.
The COI sequences determined from this study and those re-
trieved from GenBank were aligned using MEGA v.6.06 (Ta-
mura et al., 2013). To demonstrate the utility of DNA barcode
genes, the COI sequences of P. catenatum (Ortmann, 1897)
(MF564013), P. erythrodactyla (Hess, 1865) (JX502945),
and P. gazi (Cannicci, Schubart, Innocenti, Dahdouh-Guebas,
Shadadi & Fratini, 2017) (MF564007) were compared as an
outgroup with those of P. bidens.

RESULTS AND DISCUSSION

Parasesarma bidens is characterized by the existence of
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an epibranchial tooth and the structures of the chelipeds
distinguish it from the other Parasesarma species (Fig. 2).
Morphological identification of this species was performed
based on the description by Kim (1973). All specimens were
deposited at the National Marine Biodiversity Institute of
Korea (MABIK) (Seocheon Chungchungnam-do, South Ko-
rea) (Voucher No. MABIK GR00002592-00002606).

We obtained 15 partial COI sequences of 662 bp from the
five Korean populations of P. bidens (GenBank accession
No. MT117059-73). Intra-specific genetic distances among
the Korean populations ranged from 0% to 0.9%, and those
between the Korean and Chinese populations ranged from
1.9% to 2.7% (Table 1). The inter-specific genetic distances
among the four Parasesarma species ranged from 10.9% to
12.8%. We detected no overlap between the intra- and in-
ter-specific genetic variations. A previous study on sesarmid
crabs showed similar levels of sequence variation: Cannicci
et al. (2017) revealed 6.6% to 10.4% COI gene variation
among P. catenatum, P. guttatum (A Milne-Edwards, 1869),
P. leptosoma (Hilgendorf, 1869), P. melissa (de Man, 1888),
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DNA Barcode of Parasesarma bidens
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and P. samawati (Gillikin & Schubart, 2004). In contrast,
there was no genetic divergence at the intra-specific level.
These results confirmed that COI DNA barcodes are useful
for the identification of P. bidens, as shown for many other
crustaceans. In conclusion, these barcoding data can provide
basic information for the restoration and conservation of P.
bidens, a marine protected species.
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