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ABSTRACT
The polychaete Scolelepis (Scolelepis) sagittaria was originally described from Japanese waters and subsequently
reported from Korean waters. In this study, we determined for the first time the mitochondrial cytochrome c oxidase
subunit I (COI), 16S ribosomal DNA (16S rDNA), and nuclear 18S ribosomal DNA (18S rDNA) sequences of
Korean specimens of S. (S.) sagittaria. We also assessed intraspecific variation in the shape of the prostomium of
this species based on an examination of 247 individuals. All materials were collected from intertidal sandy beaches
of the Korea Strait. The molecular data and morphological observations reported herein will contribute to gaining a
better understanding of the taxonomic relationships among members of the genus Scolelepis.
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INTRODUCTION
The polychaete worm Scolelepis (Scolelepis) sagittaria Imajima, 1992 was originally described from Japan (Imajima,
1992) and has subsequently been reported from Korea (Lee
et al., 2018). The species is characterized by an anteriorly
trifid prostomium, the presence of an occipital antenna, notopodial postchaetal lamellae that are partially fused to branchiae, and bi- or tridentate hooded hooks (Imajima, 1992;
Lee et al., 2018). Lee and Min (2022) have analyzed morphological variation of the prostomium in Scolelepis worms
based on an examination of S. (S.) rubra Lee and Min,
2022 and found that intraspecific variability in the shape
of the prostomium is species-specific. On the basis of their
observations, the authors recommended that further re-examination of the known Scolelepis species should be conducted
to confirm their morphological variability (Lee and Min, 2022).
In the present study, we obtained DNA information pertaining to three genomic regions (cytochrome c oxidase subunit
I [COI], 16S ribosomal DNA [16S rDNA], and nuclear 18S
ribosomal DNA [18S rDNA]) in S. (S.) sagittaria, based on
newly collected Korean specimens. Moreover, we also deterThis is an Open Access article distributed under the terms of the Creative
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mined species-level morphological variation with respect to
prostomial shape.
Samples of S. (S.) sagittaria were collected from intertidal
sandy sediments on the southern coast of Korea using 500
μm-mesh sieves. Observations were performed using both
live (relaxed in a 10% magnesium chloride seawater solution) and fixed materials under a stereomicroscope (MZ125;
Leica, Germany). After live observation, the materials were
fixed in 4% formaldehyde for morphological analysis or in
95% ethanol for molecular analyses. Photographs were taken
using a digital camera (Dhyana 400DC; Tucsen, China) in
conjunction with a capture program (Mosaic version 15; Tucsen). Genomic DNA was extracted from the palps of three
specimens using a LaboPass Tissue Mini kit (Cosmo GENETECH, Seoul, Korea). PCR amplification of mitochondrial
COI, 16S rDNA, and 18S rDNA fragments was performed
using the following primer sets: LCO1490 and HCO709 for
COI (Blank et al., 2008), 16Sar and 16Sbr for 16S rDNA
(Kessing et al., 1989), and 18E and 18B for 18S rDNA
(Mincks et al., 2009). The examined specimens have been
deposited at the National Institute of Biological Resources
in Incheon, South Korea (NIBR).
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Fig. 1. Anterior ends of Scolelepis (Scolelepis) sagittaria Imajima, 1992 with palps. A, NIBRIV0000897187; B, NIBRIV0000897188; C,
NIBRIV0000897189; D, NIBRIV0000897190. Scale bars: A-D = 0.5 mm.

RESULTS AND DISCUSSION
We determined the partial sequences of the COI, 16S rDNA,
and 18S rDNA genes of three S. (S.) sagittaria specimens
(NIBRIV0000897192-4) newly collected from Korean waters.
The obtained gene sequences were registered in GenBank
under the following accession numbers: ON811016-8 for COI
(666 bp), ON834583-5 for 16S rDNA (515 bp), and ON831
380-2 for 18S rDNA (1,824 bp). The intraspecific genetic distances were 0.5-1.4% in COI, 0.2-0.6% in 16S rDNA, and
no variation was detected in 18S rDNA. On the basis of our
reference to the available molecular data from GenBank, S.
(S.) sagittaria showed a 20.9% (121/579 bp) difference with
S. (S.) neglecta Surugiu, 2016 (MN378535) (Surugiu et al.,
2020) in COI; a 12.8% (12.8/507 bp) with Scolelepis sp. 1
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(LC595714) (Abe and Sato-Okoshi, 2021) in 16S rDNA; and
a 0.3% (6/1,812 bp) with Scolelepis sp. 1 (LC545884; Abe
and Sato-Okoshi, 2021) in 18S rDNA.
In terms of determining interspecific variability, we examined the morphology of the prostomium in a total of 247 S. (S.)
sagittaria individuals newly collected in this study were analyzed to confirm its morphological variability in the prostomium. As a result, two distinct types of prostomial shapes were
observed: prostomium anteriorly trifid (in 35 materials) (Fig.
1A, B) and a prostomium anteriorly conical with a pointed
tip (in 212 materials) (Fig. 1C, D). The molecular analysis
showed that these two types of specimens are conspecific:
prostomium anteriorly trifid for NIBRIV0000897194 and
prostomium anteriorly conical for NIBRIV0000897192-3.
The latter type was observed more frequently than the former
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Fig. 2. Scanning electron micrographs of Scolelepis (Scolelepis) sagittaria Imajima, 1992 (NIBRIV0000897191). A, Anterior end,
dorsal view; B, Anterior end, lateral view; C, Palp; D, Chaetigers 4-8; E, Chaetigers 78-79; F, Pygidium, dorsal view; G, Mucus-secreting cells and accompanying cilia of palp. Scale bars: A-C = 0.5 mm, D, E = 0.1 mm, F = 0.2 mm, G = 10 μm.

type (same as type specimens). This observation indicated
that the prostomial shape might not be a useful character for
Scolelepis taxonomy, and in this respect, a close attention is
required for identifying Scolelepis species.
Phylum Annelida Lamarck, 1809
Class Polychaeta Grube, 1850
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Order Spionida sensu Rouse and Fauchald, 1997
Family Spionidae Grube, 1850
Genus Scolelepis Blainville, 1828
Scolelepis (Scolelepis) sagittaria Imajima, 1992 (Figs. 1, 2)
Scolelepis (Scolelepis) sagittaria Imajima, 1992: 13, figs.
8-10; Lee et al., 2018: 155, figs. 2, 3D-F.
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Material examined. Korea, Jeollanam-do: Wando-gun,
Soan-myeon, Soan Island, 34°9′56.1″N, 126°39′29.8″E, 1
ind. (NIBRIV0000897195), 25 May 2021; Bogil-myeon,
Bogil Island, Jungri Beach, 34°9′42.9″N 126°35′23″E, 47
inds. (NIBRIV0000897192-4), 26 May 2021, 75 inds., 9 Aug
2021; Yeosu-si, Samsan-myeon, Geomun Island, 34°01′11″N,
127°18′16″E, 121 inds. (NIBRIV0000897187-91), 18 Apr
2022, 34°01′11″N, 127°18′16″E, 3 inds., 19 Apr 2022. All
materials were collected from intertidal fine sandy beaches by
Lee GH.
Diagnosis. Prostomium elongated, usually anteriorly conical
with pointed tip, seldom anteriorly trifid; occipital antennae
present (Fig. 2A, B). Palps with irregular groups of cilia (Fig.
2C); palps with two more or less indistinctly separated rows
of mucus-secreting cells and accompanying cilia, long rows
approximately 24.7 μm long, short rows approximately 48.9
μm long; cilia and mucus-secreting cells in short rows much
denser than those in long rows; length ratio of long to short
rows about 2.2 : 1 (Fig. 2G). Chaetiger 1 with notochaetae.
Anterior notopodial postchaetal lamellae foliaceous, folded,
and almost completely fused to branchiae, but distally free
(Fig. 2D, E). Neuropodial hooded hooks bi- and tridentate
appearing from about chaetiger 32 and notopodial hooded
hooks tridentate appearing from about chaetiger 55. Pygidium
broadly rounded, with anus opening dorsally (Fig. 2F).
Habitat. Fine sandy beaches of intertidal zone.
Distribution. Japan (Imajima, 1992), Korea (Lee et al., 2018;
present study).
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