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Abstract : Ocean change due to anthropogenic activities and climate change are causing a decline in cold-
water fish species and emergence of subtropical fish species in Korean waters. Therefore, environmental
change-dependent time-space distribution of fishery resources in Korea, which has a big fisheries industry,
needs to be investigated. Environmental DNA (eDNA) metabarcoding is an environmentally noninvasive
method for understanding the spatiotemporal distribution of marine organisms at high spatial resolution. The
highly variable cytochrome oxidase-1 (CO1) gene is used in eDNA studies for species identification across
diverse taxa. However, it exhibits genetic differences depending on geographical distribution. For improving
the accuracy of eDNA research, the CO1 database should be expanded by incorporating sequence information
for individuals inhabiting the Korean seas. Here, 106 biological samples from the Yellow Sea were identified
morphologically and their nucleotide sequences were compared with those in the GenBank. Most sequences
were 100% identical with those in the GenBank. In most samples, the morphological and molecular identifi-
cation results were consistent, indicating the utility of CO1. However, some nucleotide sequences differed
from those in the database. Amino acid sequences translated from nucleotide sequences with less than 97%
similarity showed high similarity to the amino acid database, indicating intraspecies variation due to “silent
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mutations’

’. These results highlight the need for a sequence database of fishery resources in Korean coastal

waters to improve the reliability of eDNA studies using CO1. However, because of the same CO1 sequences
in several species, genetic markers need to be developed and the database should be supplemented with more

sequences for reliable high-resolution eDNA studies.
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Fig. 1. Map showing the sampling site in Yellow Sea. Red
and green dots represent the sites from where
samples were collected using a trawl and stow net,
respectively

Table 1. Primer sets and PCR conditions used in the study

‘Sauron-S878 forward’ — ‘jgHCO2198 reverse’ 3L z}o]H
A E(Sauron A E)E AR8-3Fo] PCRE Z18)5t5lom, ¢
Sh= PCR AHg0] @ojA]A] gz Al&+= ‘LCO1490 for-
ward’ — ‘HCO2198 reverse’ 2}o] A E(LCO AE) ®
L o]Fo] ti3lA] ‘FishBCL forward’ - ‘FishBCH reverse’
zajolu] HE(BCL AIE)S AHgsto] PCR Haaloict.
PCR ¥Fg-9HS 10X Ex Taq buffer 5 pl, 25 mM dNTP 4
ul, 5~20 pmol Z2}o]HAE 2z} 2 ul, 20 pg/ul BSA 0.4
pl, 25mM MgCl, 0.4 pl, Ex Taq (TaKaRa, Japan) 0.2 pl,
DNA 1 pig} @3 2542% 29 50 )2 dof 1t
S30tE PCRE 7} Zefoln| A|Eo] thsf| Table 10 A|A]
H 2704 Z1PstAThS5E. PCR & 5% =S 47]
AE53ste] Folstgon, 71802 AccuPrep® PCR/ Gel
Purification Kit (Bionner, Korea)S ©|-83}] PCR AA| ®
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Set name Primer

Sequence (5'-3")

References PCR conditions

Sauron-S878 GGD RCW GGW TGA ACW GTW TAY CCN CC

Sauron
jgHCO2198

TAI ACY TCI GGR TGI CCR AAR AAY CA

94°C 5min

Rennstam Rubbmark g94°C 20sec

et al. 018) 5100 30sec 20x

Geller et al. (2013) 72°C Imin

72°C 3min

LCO1490
LCO
HCO2198

GGT CAA CAA ATC ATA AAG ATA TTG G

TAA ACT TCA GGG TGA CCA AAA AAT CA

94°C 5min

94°C 30sec
Folmer et al. (1994) 42°C 30sec 30x
72°C 1min

72°C 5min

Fish-BCL
BCL
Fish-BCH

TCA ACY AAT CAY AAA GAT ATY GGC AC

ACT TCY GGG TGR CCR AAR AAT CA

94°C S5min

94°C 30sec
Baldwin et al. (2009) 50°C 30sec 33x
72°C 1min

72°C 5min
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Table 2. Results of morphological and molecular identification for 106 samples. Bold font indicates samples with different
morphological and molecular identification results. The table with the Korean names of the samples is provided

as Supplementary Table S1.

Morphological Identification

CO1 DNA sequence

Closest relative in GenBank

Sample

No. Phylum Scientific Name Size (bps) Accession No. Scientific Name Acc;zsion lde(l;;:)ﬁ es
1 Decapterus maruadsi 313 PP897035 Decapterus maruadsi MK264590 100
2 Trichiurus japonicus 313 PP897036 Trichiurus japonicus MK292708 100
3 Scomber japonicus 313 PP897039 Scomber japonicus MH638665 100
4 Takifugu vermicularis 313 PP897040 Takifugu vermicularis 0Q700762 100
5 Ammodytes personatus 313 PP897046 Ammodytes personatus MK163330 99.4
6 Sphyraena pinguis 313 PPE7048 Sphyraena pinguis MK360360 100
7 313 PP897049 MKS560560 99.7
8 Liparis tanakae 313 PP897050 Liparis tanakae MW829367 100
9 Platycephalus indicus 313 PP897053 Platycephalus indicus JNB85883 99.7
10 Saurida elongata 313 PP897054 Saurida elongata NC_023980 100
11 Collichthys niveatus 313 PP897057 Collichthys niveatus MF004327 100
12 Pampus echinogaster 313 PP897058 Pampus echinogaster MF122597 100
13 Pleuronichthys cornutus 313 PP897059 Pleuronichthys cornutus MG835689 100
14 313 PP897060 JQ738533 100
15 Amblychaeturichthys hexanema 313 PP897061 Amblychaeturichthys hexanema JQ738606 99.0
16 313 PP897062 NC_020786 100
17 Chordata Tridentiger trigonocephalus 313 PP897067 Tridentiger trigonocephalus ~ MK264461 100
18 Zoarces gillii 313 PP897068 Zoarces gillii NC_071217 100
19 313 PP897071 MK264688 100
20 Engraulis japonicus 313 PP897072 Engraulis japonicus MK?264688 99.4
21 313 PP897073 MF628292 100
22 Pseudopleuronectes yokohamae 313 PP897074 Pseudopleuronectes yokohamae MG835681 99.7
23 Uranoscopus japonicus 313 PP897077 Uranoscopus japonicus KY372356 99.0
24 313 PP897079 DQ116751 100

Cynoglossus semilaevis Cynoglossus semilaevis
25 313 PP897080 NC_012825 100
26 Setipinna tenuifilis 313 PP897083 Setipinna tenuifilis KU302310 100
27 Sardinella zunasi 313 PP897084 Sardinella zunasi NC_057589 99.7
28 Pennahia argentata 313 PP897086 Pennahia argentata MK264741 100
29 Hemitripterus villosus 313 PP897089 Hemitripterus villosus NC_046471 100
30 313 PP897090 NC_035059 99.7
31 Chelidonichthys kumu 313 PP897091 Chelidonichthys kumu KP330564 100
32 313 PP897092 NC_035059 99.7
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Table 2. Continued
Sample Morphological Identification CO1 DNA sequence Closest relative in GenBank
No. Phylum Scientific Name Size (bps) Accession No. Scientific Name Acc;lt(s)sion Id?;;:)ﬁ es
33 Chaeturichthys stigmatias 313 PP897094 Chaeturichthys stigmatias MK?264445 100
34 Myersina filifer 313 PP897095 Mpyersina filifer MK264440 100
35 Coilia mystus 313 PP897096 Coilia mystus MH465026 100
36 313 PP897099 KX388258 100
37 Jaydia lineata 313 PPRO7100 Jaydia lineata MT363638 100
38 Coilia nasus 313 PP897101 Coilia nasus ON684262 100
39 Minous monodactylus 313 PP897102 Minous monodactylus MK613995 99.7
40 Trachurus japonicus 313 PP897103 Trachurus japonicus MK777193 100
41 Konosirus punctatus 313 PP897104 Konosirus punctatus MT381808 100
42 Tarphops elegans 313 PP897107 Tarphops elegans KU199016 99.7
43 Nuchequula nuchalis 313 PP897109 Nuchequula nuchalis LC484871 100
44 Hexagrammos otakii 313 PP897115 Hexagrammos otakii AP006786 99.7
45 Pagrus major 313 PP897120 Pagrus major LC201780 100
46 313 PP897121 KU236834 99.7
4 Cynoglossus joyneri 313 PPRO7122 Cynoglossus joyneri KU236834 99.7
48 313 PP897123 MW283155 100
49 Larimichthys polyactis 313 PP897124 Larimichthys polyactis MK?264728 100
50 313 PP897125 IN250682 100
51 Thryssa kammalensis 313 PP897126 Thryssa kammalensis MK?264485 100
52 Sillago japonica 313 PP897127 Sillago japonica MK264510 99.7
53 Erisphex pottii 313 PP897129 Erisphex pottii KP330544 100
54  Chordaia Thryssa hamiltonii 313 PP897130 Setipinna tenuifilis JN825732 100
55 Hyporhamphus sajori 313 PP897131 Hyporhamphus sajori KP112274 100
56 313 PP897132 HQ711863 100
57 Okamejei kenojei 313 PPRO7133 Okamejei kenojei HO711863 99.7
58 Collichthys lucidus 313 PP897134 Collichthys lucidus KP722710 99.7
59 Lophius litulon 313 PP897136 Lophius litulon NC_023828 100
60 Sebastes koreanus 313 PP897137 Sebastes koreanus KY275280 100
61 Takifugu niphobles 658 PP897087 Takifugu niphobles KY275363 100
62 Platycephalus indicus 658 PP897098 Platycephalus indicus MT628403 100
63 llisha elongata 658 PP897110 llisha elongata HMO030767 100
64 Takifugu obscurus 658 PP897135 Takifugu obscurus KP112457 100
65 658 PP897106 KC748108 99.9
66 Pholis fangt 658 PP897138 Pholis fangt KC748108 100
67 Takifugu poecilonotus 658 PP897139 Takifugu poecilonotus KY514070 100
68 Takifugu pseudommus 658 PP897140 Takifugu pseudommus KY514075 100
69 Paralichthys olivaceus 655 PP897056 Paralichthys olivaceus KX254475 100
70 Kareius bicoloratus 655 PP897063 Kareius bicoloratus MHO032488 99.9
71 Miichthys miiuy 655 PP897076 Miichthys miiuy MK560626 100
72 Pseudorhombus cinnamoneus 655 PP897085 Pseudorhombus cinnamoneus  NC_022447 99.9
73 Mugil cephalus 655 PP897093 Mugil cephalus KP112324 100
74 Tridentiger barbatus 655 PP897097 Tridentiger barbatus MW388921 89.5
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Table 2. Continued

Morphological Identification

CO1 DNA sequence

Closest relative in GenBank

Sample Phylum Accession  Identities
No. Scientific Name Size (bps) Accession No. Scientific Name No. )
75 Oratosquilla oratoria 313 PP897037 Oratosquilla oratoria MF173572 100
76 Palaemon gravieri 313 PP897042 Palaemon gravieri KU899135 100
77 Matuta planipes 313 PP897043 Matuta planipes HM180672 99.7
78 Oregonia gracilis 313 PP897045 Oregonia gracilis MN138414 99.0
79 Ovalipes punctatus 313 PP897047 Ovalipes punctatus OL876977 100
80 Portunus trituberculatus 313 PP897051 Portunus trituberculatus KP976354 100
81 Trachypenaeus curvirostris 313 PP897052 Trachypenaeus curvirostris KP176653 100
82 Leptochela gracilis 313 PP897064 Leptochela gracilis OL877200 89.1
83 Romaleon gibbosulum 313 PP897065 Romaleon gibbosulum OL877006 100
84 Charybdis bimaculata 313 PP897066 Charybdis bimaculata MG787408 100
85 313 PP897069 OL877206 99.4
86 Arthropoda Crangon hakodatei 313 PPR97070 Crangon hakodatei OL877206 994
87 Charybdis japonica 313 PP897075 Charybdis japonica KX060214 100
88 Portunus sanguinolentus 313 PP897105 Portunus sanguinolentus OL877200 100
89 Heptacarpus rectirostris 313 PP897108 Heptacarpus sp. OP215649 84.0
90 Acetes chinensis 313 PP897111 Acetes chinensis MK941909 100
91 313 PP897112 ON329768 99.7
92 Metapenaeus joyneri 313 PP897113 Metapenaeus joyneri MT178643 99.7
93 313 PP897114 MT178643 100
94 Alpheus japonicus 658 PP897044 Alpheus japonicus HQ700926 100
95 Lapreutes planirostris 658 PP897055 Latreutes anoplonyx OR120369.1 97.0
96 Exopalaemon carinicauda 658 PP897078 Exopalaemon carinicauda MT710226 100
97 Metapenaeopsis dalei 658 PP897088 Metapenaeopsis dalei NC_029457 100
98 Volutharpa ampullacea 313 PP897038 Volutharpa ampullacea NC _067974 99.7
99 313 PP897081 NC_028034 100
Loliolus japonica Loliolus beka
100 313 PP897082 HQ529509 99.7
101 313 PP897116 HQ846127 100
Amphioctopus fangsiao Amphioctopus fangsiao
102 Mollusca 313 PP897117 HQ846127 99.7
103 313 PP897118 HQ846085 99.4
104 Sepia esculenta 313 PPRO7119 Sepia esculenta MHS42447 100
105 Euprymna morsei 658 PP897041 Euprymna morsei HQ846104 100
106 Neverita didyma 658 PP897128 Neverita didyma NC_04659%4 100
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Table 3. Results of the BLASTp search for samples with nucleotide sequence identity less than 97%, based on translated

amino acid sequences.

Morphological Identification

Closest relative in GenBank

Sample Nucleotide sequences Amino acid sequences

No. Scientific Name Accession  Identities Size Identities
Scientific Name No. %) (AAs) Scientific Name Accession No. %)

74 Tridentiger barbatus Tridentiger barbatus MW388921  89.5 218 U Z’:fb’ggj’" WDY39142  99.1

78 Leptochela gracilis Leptochela gracilis  OL877200 89.1 104 Leptochela gracilis WML78298 100

89 Heptacarpus rectirostris Heptacarpus sp.  OP215649 84.0 104 Hep tfzcarp.us UYZ41307 96.2

rectirostris
95 Lapreutes planirostris Latreutes anoplonyx ORI120369 97.0 219 Latreutes anoplonyx YP_010926794 100
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Table 4. Summary of BLASTn search results for 25 samples in which multiple species were identified with the highest
identity levels. Bold font indicates the results of molecular identification. If there is no Korean name, it is written

as n/a
Sample No. Closest relative in GenBank

Scientific Name Accession No. Identities (%)

! Decapterus maruadsi MK264590 100

Decapterus macarellus JQ681500 100

Liparis tanakae MW829367 100

8 Liparis agassizii HM180656 100

Liparis chefuensis GUS586125 100

10 Saurida elongata NC_023980 100

Saurida microlepis NC_023980 100

1 Pampus echinogaster MF122597 100

Pampus argenteus MF122597 100

16 Amblychaeturichthys hexanema NC_020786 100

Chaeturichthys stigmatias NC 020786 100

18 Zoarces gillii NC 071217 100

Zoarces elongatus HQ703959 100

% Setipinna tenuifilis KU302310 100

Thryssa adelae HM180923 100

Chaeturichthys stigmatias MK264445 100

33 Acanthogobius hasta HQ711875 100

Rhinogobius maculafasciatus JQ343912 100

35 Coilia mystus MH465026 100

Trichiurus lepturus MW388780 100

38 Coilia nasus ON684262 100

Coilia macrognathos MF122134 100

40 Trachurus japonicus MK777193 100

Trachurus declivis KMO006748 100

5 Nuchequula nuchalis LC484871 100

Leiognathus brevirostris MK264532 100

44 Hexagrammos otakii AP006786 99.7

Hexagrammos octogrammus HQ711871 100

Larimichthys polyactis MK264728 100

49 Collichthys niveatus NC 014263 100

Chrysochir aureus MZ895578 100

54 Setipinna tenuifilis JN825732 100

Thryssa adelae HM180923 100

Hyporhamphus sajori KP112274 100

> Hyporhamphus intermedius NC 026467 100

Okamejei kenojei HQ711863 100

56 Raja pulchra JN813095 100

Okamejei boesemani HM180813 100
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Table 4. Contitneud

Closest relative in GenBank

Sample No.

Scientific Name Accession No. Identities (%)

Okamejei kenojei HQ711863 99.7

57 Raja pulchra JN813095 99.7

Okamejei boesemani HM180813 99.7

Collichthys lucidus KP722710 99.7

o8 Larimichthys crocea EU266380 99.7

50 Lophius litulon NC 023828 100

Grammistes sexlineatu NC 024108 100

61 Takifugu niphobles KY275363 100

Takifugu alboplumbeus KY275363 100

Takifugu pseudommus KY514075 100

Takifugu chinensis KY514072 100

o8 Takifugu rubripes NC 034005 100

Takifugu flavidus NC 024199 100

7 Matuta planipes HM180672 99.7

Matuta lunaris HM180672 99.7

Charybdis japonica KX060214 100

87 Gaetice depressus KP976229 100

Charybdis variegata EU284142 100

Sepia esculenta MH542447 100

104 Sepia aculeata LC121559 100

Sepia robsoni AF350495 100
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2024-046-03/N0080460301/images/OPR2024012_Supple
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