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Abstract

The blackfin seabass Lateolabrax latus is distributed in the warm-temperate region of East Asia. On the
coasts of Japanese Archipelago, the distribution of this species is mainly south of the Noto Peninsula on
the Sea of Japan side and south of Ibaraki Prefecture on the Pacific Ocean side, whereas there have been
no collection records from the Pacific Ocean side of the Tohoku region. This paper presents the first record
of L. latus from the Pacific side of the Tohoku region. Two juvenile specimens were collected at the
seagrass bed in Koyadori Fishing Port, Onagawa Town, Miyagi Prefecture (38.4075°N, 141.5020°E) on
27 March 2023. Based on the morphological characteristics and results of molecular phylogenetic analysis
of mitochondrial DNA, the specimens were identified as L. latus. Furthermore, we examined the possibility
that the distribution of this species has expanded north of the Tohoku region utilizing the ANEMONE
Database. The eDNA of this species was detected, even though in extremely small amounts, at four sites
on the Pacific Ocean side of Tohoku and Hokkaido regions, implying expansion of distribution of this
species to more northern areas.
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Fig. 1. Geographical location of Koyadori Fishing Port, Onagawa Town, Miyagi Prefecture, Japan, where the
specimens of the genus Lateolabrax were collected in this study.
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Table 1. List of primers used in this study. Underlined parts in the primer sequences represent M 13 tails.

Target region  Primer Name Sequences (5'-3") Reference of original primers
16S rDNA 16SarL (Forward) TGTAAAACGACGGCCAGTCGCCTGTTTATCAAAAACAT Palumbi (1996)

16SbrH (Reverse) CAGGAAACAGCTATGACCGGTCTGAACTCAGATCACGT Palumbi (1996)
COl VF2_tl (Foward) TGTAAAACGACGGCCAGTTCAACCAACCACAAAGACATTGGCAC Ward et al. (2005)

FishF2_tl (Forward)

TGTAAAACGACGGCCAGTTCGACTAATCATAAAGATATCGGCAC

FishR2_tl (Reverse)
FRI1d_tl (Reverse)

CAGGAAACAGCTATGAACTTCAGGGTGACCGAAGAATCAGAA
CAGGAAACAGCTATGAACCTCAGGGTGTCCGAARAAYCARAA

Ward et al. (2005)
Ward et al. (2005)
Ward et al. (2005)
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Fig. 2. Specimens of the genus Lateolabrax collected
at Koyadori Fishing Port, Onagawa Town, Miyagi
Prefecture. A: L. latus (KOY-0439); B: L. japonicus
(KOY-0427).
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Fig. 3. Comparison of the
heads of two Lateolabrax
species collected in this study.
A: L. latus (KOY-0440); B: L.
japonicus (KOY-0427). The
arrows indicate the supra-
orbital spines.
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Table 2. Average nucleotide substitution rates (% * SD)
in the 16S rDNA and COI sequences within/between
three Lateolabrax species examined in this study.

{Ace an?ipse:elzismen Nos) L. latus L. japonicus L. maculatus
L. latus

(KR780681, AF247439, 200020000 - -
KOY-439, KOY-440) ~ 0-20320.072
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(KP408212, KR780683,
KT852999)

6.820+0.000
16.658+0.104

1.24540.375 0.000£0.000
7.350+0.288 0.407+0.287
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Lateolabrax maculatus (KR780683)

IL. maculatus

Lateolabrax maculatus (KT852999)

Lateolabrax latus (KR780681)
100| Lateolabrax latus (AF247439)

L. latus
KOY-0439
KOY-0440
Dicentrarchus labrax (KJ168064)
—
0.02
COl1 Lateolabrax japonicus (HVM180644)
91
Lateolabrax japonicus (KR780682) . .
- L. japonicus
KOY-0427
99 KOY-0452
Lateolabrax maculatus (KT852999)
100}
|| Lateolabrax maculatus (KP408212) || L+ maculatus
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o)
0.02

Fig. 4. Neighbor-joining trees constructed from 16S rDNA and COI sequences of three species of the genus
Lateolabrax including the specimens collected in this study. Numbers on branch nodes show probabilities of the
result of 1000 bootstrap replications test. Scale bars represent 0.02 nucleotide substitutions per sequence
position. Accession numbers for 16S rDNA and COI sequences for each specimen are as follows. 16S rDNA:
LC802689 (KOY-0427), LC802690 (KOY-0439), LC802691 (KOY-0440), LC802688 (KOY-0452); COI:
LC802686 (KOY-0427), LC802684 (KOY-0439), LC802687 (KOY-0440), LC802685 (KOY-0452).
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Fig. 5. Locations in the Japanese Archipelago where Lateolabrax latus’s eDNA was detected in the ANEMONE
database and the number of copies. According to past references, the distribution range of L. latus in the past
literatures is west of the Noto Peninsula on the Sea of Japan side and west of the Ibaraki Prefecture coast on the
Pacific side, extending to the Osumi Islands. Recently, this species has been recorded from the Oga Peninsula on
the Sea of Japan side and from Kikai and Tokunoshima Islands in the Ryukyu Archipelago. The data codes for
each location in the ANEMONE database are as follows; 1: 20210723T0600-HUF-Erimomisaki-Boat; 2:
20200623T0530-TMK-Horonaigawa; 3: 20201019T0430-HUF-MutsuSekine; 4: 20200109T0155-SZW-
Takihama; 5: 20201025T0030-EWJ-2020-Hiraisokaigan; 6: 20201018T0130-EWJ-2020-Akashikaigan; 7:
20201007T0500-EWJ-2020-Futtsumisaki; 8: 20201017T2330-EWJ-2020-Kannonzaki; 9: 20210811T0300-EWJ-
2021-KataseEnoshima; 10: 20200528T0555-SMD-Shimoda; 11: 20201024T0445-EWJ-2020-Toikaigan 12:
20201024T0250-EWJ-2020-Mihonomatsubara; 13: 20201116T0300-UTF-Hamamatsu; 14: 20210807T0900-
EWJ-2021-IrakoPort;  15: 20201020T0407-EWJ-2020-TerabeBeach; 16:  20201003T0638-EWJ-2020-
Okudakaigan; 17: 20200825T0100-SMB-SugashimaRinkai; 18: 20171218T0103-KUM-Otomi-Surface; 19:
20191015T0110-KUM-Nagahama; 20: 20200813T2100-SMB-Shirahama; 21: 20210731T0400-EWJ-2021-
Oishimisaki;  22:  20200731T0155-SMU-Mihonoseki;  23:  20200627T0435-SMU-EtomoPort;  24:
20201024T0032-EWJ-2020-Tanezaki; 25: 20201024T0230-EWJ-2020-Motoyamamisaki; 26: 20210731T0150-
EWJ-2021-Oshindenkaigan; 27: 20201125T0500-KRF-Kasuya; 28: 20200911T0015-KUE-IP-E;  29:
20200917T0525-KUE-Kamitsushima5; 30: 20200917T0430-KUE-Kamitsushima4; 31: 20200917T0850-KUE-
Shimotsushima3; 32: 20200612T0420-KUE-Gotoh1; 33: 20200603 T0800-AKU-Hiai.

Aquatic Animals 2024 | April 2 | Aizawa and lkeda AA2024-9



EARVMEA R L7223, oD 24 Humiod =2 v —%50 %
11.8-1518.1 (U — F#ki 24-12,241) & LLEGH &
VM2 R LTz, At st o AbifgE s L OV by
DKM D 4 Hip (No. 1-4) FFITITIARMFIED
FAAHIT T WER) IS &3 Tz, S
SIZBWTH 2 B —%813 0.03-0.10 (U — F&u 1
Foi32) EEWETH ST,

EE

NEEGEEN DR DN A X EBAED 4 12
KDHH 2 AR (KOY-0439 & KOY-0440) (.
TERERIRF I & mtDNA OHFERSIATIC LY | &
T ARXFR LEE ST, ZHVE TICHIE-F O K
PR CII A ACHEAR S 5 0 7o AR FE D FRAE Lk
1372 < L BABHT RSN 381 D WlEEk 72 & T
V2 HARBN G RPN 31T D ALRRELER CTH 5,

/NEEGEIEONLE T 2 B R O JED T,
W i 00 SR & SRR OB, S BT A AN S DHEE
BB E L CTND, ZILHOWRD 5 B, M7
2 oAb BT BN I ER BT TR TG~
& PRAVH TR & 72 2 28 B S AR e
Badh B35 2 & ¢ RWISRBE K DS BT R
IZET DI ERMBNTND (5 - )1l 1991,
B51E22 2001; KB 2006), ZD7=8, FHPED
23 BN X o Tl S, B IR A B de UL
FERICHBLT 22 &b L2y (BT 1986;
FH1EA22005), EHIRIR R ORI OV THE
FEAIZ A L7z (2001) 12 XX, B 7 A X
FIFEFENTORVD BWOREIIL Y I L
TeLBEZ DN DBEAKMEASE 11 B 52 £ 89 FH /R
INTWD, FIFOEWRRINE T, FIFEEFIC
IR E TR T L CW B — ke Ak
T DHEN% < BROBEKN ke £ ¢k k
THEOWKChRY, RESLETIX., V7
Oncorhynchus keta<°A 717 = Ammodytes japonicus
L —MOmAKERERED L, FTFUF
Trichiurus japonicus, 5% 4 Evynnis tumifions <2<
XA Pagrus major 73 £ OREKMELENEM L T
WD (EfE 2022; EHRIROKEEMRE L Z —
2022), & B2, T ¥ 7 I U Y Microphis (Qostethus)
brachyurus brachyurus, A A 27 F = 2 A Kuhlia

rupestris, 7 0N~V a7 XA Scatophagus
argus, 78 7 A~ Sicyopterus japonicus, 2 /32T
> Trachinotus baillonii, 7 > ¥ 7 % A Jaydia
lineata &\ JoiffEt 8 CTld e WK MERIE S
EIRARLER S L TG SN D X907z (K
2020; &ML - JE 2022; A)1 - Kl 2023), Zh b
DFF IR FICHB T 2 L9 1T o7 HE
& LT, R O MU HEEERE R O S B E T
HWLEN D DD, 2022 12 H D 2023 5 H
AN 2 TR e bt D AL BRAV & 23 i 1 b
fRCTHERE LT (EZHFZERHFEIE N K ENTSE -
BOEHEME 2023) . BULHIT O KSEPERC LB K
0 b RARMERES AL E LT WIS S
leEBEZBND, 2023 4 5 HICEBENLT
DU EA wPERER LA - K (2023) 13X, dk
i L7 Bt o2 L0 m/KIRCTElEs o
SRR IR LB D BT ) T IR BRI R I
LTWEZ 2T o724 PHBLLTEER &
LTHEFTWD, AT D 8 7 2 XX Hifl
DERIERFI & Blfe it 2 bfm U7z el & — 8L
TBY. T 784 LREOERIC X - TR
FEI O FE 5 7> /N BRI ik ST & 7o w]
BEREWEEZ X DILD,

b 7 A X% D eDNA ORI 5347 & i~ 7= fb
oo AMEORLHIA M S 47z 33 Higid 29 #1R
ITERDDAIRNTH -T2, R O 4 HSIX
HALH T & AGIEE O KPR Th - 72, ko
O3AitEk &V b AITALE T 2 IO MR TARED
eDNA PRH S iu7e 2 & IERSEEI TOARTED
AN E VAT ~IERL T D Z L Zmie LT
WD D EH LIV, LarL, B &7z eDNA
NAFEDOAEFERF O LD AT =Tl Eh
DINEIRITH Y | eDNA DFEFRD B CTIIAFE
WER L TWD DN D WITIERN S3 7R D%
HIBrd 2 Z SIxTE R, Fi2, Zhub 4 HLS
TOabv—#He ) — ML, BN ToE L
T 5 L b TIRS . U — ROMBHEIZE D F
TOMARBEHTOa 2 Ix—a v &)
VELH D, Stk AFEO L0 LT ~D 5545 O
KREMFET D12 DX, RO L 9 72 M D
BAE TR D - $UHETE . £ LT eDNA

Aquatic Animals 2024 | April 2 | Aizawa and Ikeda AA2024-9



DT =2 EWEL, AL LI ziT> Z &
PLBELEZ BND,

Eira

AWFFENL, SR R B 2B R e A e
B TR I E RS A B ME G TRIGBR ~ A T A D
R OXBEEZ T, KR THERLZ
ANAMONE DB I, JSPS BHiff# 19H05641 DBk
Wk oREgE ST, Fio, L GRAEK
LAEMBFEIISERL) 1213 ANEMONE DB OF —
AR HOWTTHRE L HEEEZ B - 7o, JE < HL
HLESFS,

5| FH STHR

RMEK - B W (2022). BRSO/ LI
FREEER D =2 /N7 ¥, Ichthy, Natural History of
Fishes of Japan 20: 39-43.

Ji L E AR - RS - Al R (2011). DNA A
— =7 o 7 OFRFEFE~Ow AN &l
A FHERE 521 205-210.

FEARAE — (2014). FKHEFET CRIES T E

T ARXF . KHEESLIEWEEOT TSRS 39: 13—

14.

HE (2020). EHIRPN ORI TEAE S iz )

WRIFLER & 7 DKM, (R0 - NI

R 14: 69-80.

R (2013). A RXEL BHifR (§), A
APEMERR SFEOFRE 53 K. HEKR
TR, ZU, p. 748,

FEO B - BIEE RS - R4S (& (2005). AERR
FLERE R L CWEH AR T AN, EUFHERS
52:159-161.

SRR - T (1991). A AR i o FE R
TR Bt D2, g & 2E 67:133-151.

)R - E AR (2023). BRI EROT v
v 7 % A4 . Ichthy, Natural History of Fishes of
Japan 35: 1-4.

Ivanova, N. V., Zemlak, T. S., Hanner, R. H., Hebert,
P. D. N. (2007). Universal primer cocktails for
fish DNA barcoding. Mol. Ecol. Notes 7: 544—
548.

Katayama, M. (1957). Four new species of serranid
Fishes from Japan. Jpn. J. Ichthyol. 6: 153—159.

Kimura, M. (1980). A simple method for estimating
evolutionary rates of base substitutions through
comparative studies of nucleotide sequences. J.
Mol. Evol. 16: 111-120.

AT IR (2014). MEEMFHER DT D DR O R
milsReE (W), HASPEREREE 255 .

o3

RS, REF.

[E|NLATFFE B 81 N K EERTFJE - BORBEAR (2023). 3R
b ¥ X ¥E % 7 #H . https://www.fra.affrc.
go.jp/pressrelease/pr2023/20230728_tohoku/ind
ex.html. (Zf2023 412 A 12 H).

Messing, J. (1983). New M13 vectors for cloning.
Methods Enzymol. 101: 20-78.

BRI K PE R R A v H — (2022). H - AR
X« — « A=)V 47 . https://www.pref.
miyagi.jp/documents/1119/seamail47.pdf. (£
202343 H 19 H).

KEFFETR (2006). 2001 FFEFEOMFEERWHO X
N CH DI DORBZE. & B K PERBR
SRR 13: 77-79.

ARG Z (2020). HAPESRHEMA SR ZNET
(ZREER S A7 A AR PERIH 2T O BUE DL E
s L. BRIREB R SR, K
.

FHEECE - EIRHAST - WHRE 72 (2012). BAGPE
EARICES L v T RAXF Lateolabrax latus O
FRCHE &I 31T 2 A2 BRI, SJEPHERS
59: 11-20.

HORHEE - RE Tl AREZ (2021). LR
EREN /LN TAEARIZE S S BRERSI
HIFeERD v T A X2 Ichthy, Natural History of
Fishes of Japan 14: 13-16.

AT - RECERIE - ALRT RS - AR 2 (2022).
BEHBHELENO/LONIE T A XF,
Nature of Kagoshima 49: 53-55.

Palumbi, S. R. (1996). Nucleic acids II: The
polymerase  chain  reaction. Molecular
Systematics, 2nd edition. Hillis, D.M., Moritz, C.,
Mable, B. K. (Eds.). Sinauer & Associates
Incorporated, Sunderland, Massachusetts, USA,
p- 205-247.

R Core Team (2023). R: A Language and environment
for statistical computing. R Foundation for
Statistical Computing, Vienna, Austria.

Saitou, N., Nei, M. (1987). The neighbor-joining
method: a new method for reconstructing
phylogenetic trees. Mol. Biol. Evol. 4: 406-425.

AL — (1986). HHAXE R —FRONFMA. St
JET B s, B

fEH AT B (2014). AXFEL LREEE
(f), BAPEMEMIXE 5 iR S ERT
HRZ, ZE9F, p. 661-666.

EREIEZ (2022). HEKIE LRI K AMIEE L =
B2V Fe D FafE 4S8R, JAFIC Technical Review 1:
1-10.

Tamura, K., Stecher, G., Kumar, S. (2021). MEGA11:
Molecular Evolutionary  Genetics Analysis
version 11. Mol. Biol. Evol. 38: 3022-3027.

Thompson, J. D., Higgins, D. G., Gibson, T. J. (1994).
CLUSTAL W: improving the sensitivity of

Aquatic Animals 2024 | April 2 | Aizawa and Ikeda AA2024-9


https://www.fra.affrc/
https://www.pref/

progressive multiple sequence alignment through
sequence weighting, position-specific — gap
penalties and weight matrix choice. Nucl. Acids
Res. 22: 4673-4680.

¥ BESE - HYR D RORTERT - fEdm A RE (2001).
1999 4 6 H OGS T 2 R i
BIGTHET 2 BRI OB, K L5am Uk
45:1057-1062.

BETETR (2002). 7 7 O A XX JE. Hh
oA R (), ARF & AEMSERIE—K
PEIRA W7 00 R B . 1 R AR AR, BT,
p. 114-126.

Ward, R. D., Zemlak, T. S., Innes, B. H., Last, P. R.,
Hebert, P. D. N. (2005). DNA barcoding
Australia’s fish species. Phil. Trans. R. Soc. B
Biol. Sci. 360: 1847-1857.

Wickham, H., Averick, M., Bryan, J., Chang, W.,
McGowan, L. D., Francois, R., Grolemund, G.,
Hayes, A., Henry, L., Hester, J. et al. (2019).
Welcome to the tidyverse. J. Open Source Softw.

4: 1686.
JER % (2001). EIREOLEEM. AR A
2.

Received: 10 March 2024 | Accepted: 23 March 2024 | Published: 2 April 2024

Aquatic Animals 2024 | April 2 | Aizawa and Ikeda AA2024-9



