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Abstract

A total of 64 individuals of Acanthogobius Aavimanus, which inhabit the coast of Korea, were collected from 8 regions from
July to August 2023. A haplotype network and a phylogenetic tree were created. The genomic DNA of the target fish species
was compared and analyzed with the genomic DNA of four regions in Japan downloaded from the National Center for
Biotechnology Information (NCBI). In the haplotype network of Acanthogoboius flavimanus, Eocheong-do (EC) and Goseong
(MA]) exhibited low genetic similarity with other regions in Korea and Japan. The Phylogenetic tree showed that the
population of MAJ exhibited differences in genetic structure compared to populations in other regions of Korea and Japan,
indicating a distant relationship. Most marine organisms are known to migrate and spread via ocean currents, which is the
most crucial factor promoting gene flow through larvae between populations. The haplotype of Acanthogobius flavimanusin
MA] differs from the haplotypes in Korea and Japan. The population in MAJ is believed to have limited genetic exchange due
to the North Korea Cold Currents. We identified haplotype patterns based on the geographical distribution of Acanthogobius
flavimanus off the coast of Korea and inferred that ocean currents have some influence on genetic distances.
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Fig. 1. Map showing the collected samples of the neighboring seas nearby Korea.
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Table 1. Collected sample locations of Acanthogobius flavimanus

Country Sites Locations
EC Eocheongdo, Gunsan-si, Jeonbuk-do
WD Wando-gun, Jeollanam-do
YS Yeosu-si, Jeollanam-do
NH Namhae-gun, Gyeongsangnam-do

South Korea

GJ Geoje-si, Gyeongsangnam-do
BS Gijang-gun, Busan
YD Yeongdeok-gun, Gyeongsangbuk-do
MAJ Munamjin-ri, Goseong-gun, Gangwon-do
SHI Shimonoseki, Yamaguchi Pref.
FUK Fukuoka, Fukuoka Pref.

Japan™
KIT Kitakyushu, Fukuoka Pref.
SEI Seikai, Nagasaki Pref.

* These data were downloaded by NCBI
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(15 x 15 ma ZHG x 5 mE ©]-85te] tid of
Z2 ARkt T8t 429 DNA 971482 vl=
SHHEHANE (National Center for
Biotechnology Information, NCBD)°llA Al-gsh=
A= E o]-85tArhFig. 1, Table 1).
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Hystoh B3E AlgE DNA 2918 4]
180 25 olWiell Als DNA FE252 E4st9ict
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2.2. O E2E2|0} DNA &AM

7 B8 AF A=A H|EZEEoF DNAE
Silica Magnatic Bead ¥ o2 F&o}%ct 2 A+
A+ vlEZE=2oF DNA 99 % Cytochrome ¢
oxydase subunit I (COI)®?t D-loop (Control
region) 99 o8ttt &% DNA+ Hirase et
al. (2017)°1A Wt 5392 primer COI
(Forward:  5-ATGGGGCTACAATCCACCAC-3/,
Reverse: 5-AGGTGAAGTATGCYCGTGTG-3")% D-loop
(Forward: 5’-TCCCATCTCTAGCTTCCCAAA-?3/,
Reverse: 5/-AGACTTTCCTGTTTCCGGGG-3)E
Argste] FZsH

g o1 72] Als DNA 2 w, dH20 15.1 wi, 10x
Reaction Buffer 2 u, dNTP 0.5 w(Z} 150 nM),
Primer(F/R) 2+ 0.1 ul, Hot-start Taq polymerase
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Table 2. DNA sequence information downloaded from NCBI

Country Region Sites Name
LC213732
SHI
LC213758
LC213778
FUK
] Dl LC213779
apan -loo
P P LC213730
KIT
LC213731
LC213783
SEI
LC213784

0.2 uh (1 unit)E =22 Frkste] & 20 U2 =
ottt =3t PCR §Hg 842 ProFlex™ PCR
system (Thermo Fisher Scientific Corporation,
USA)= o]-gsto] 7] ¥4 95T 58 ©IF, 95T 20
%, 58C 20%, 72T€ 35%E 323] §HESI9ch 254
7 Bhg-2 75C 527 Ade v 4CE {AI5HAY,
2% oPtE2 A4 27195 5ke] PCR productsE
ghelsttt.

%% PCR productst Silica magnetic bead2
dye terminator kit (BigDye™)Z mtDNAS AAISF
o}, AAE mtDNA A7 g2 2 Aol o]- g3k =2}
o] %2 Macrogen Inc. (Seoul, Korea)ll Al-5-5}1
FgFe 2 A71AES 245 Geneious Prime
ver. 2023.2.1. (Raco et al., 2023)& ©°]&3lH
Alignment ¥ AssembledtIct.
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Fig. 2. Haplotype network by markers. Details of the locations are shown in Table 1.
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Fig. 3. Phylogenetic tree by markers.
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Haplotype disk shape(COI), Haplotype donut shape(D-loop).
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Table 3. Genetic identity of Acanthogobius flavimanus haplotype(CO 1)

H1 H2 H3 H4 H5 H6 H7 H8 H9
H1_EC -
H2_EC 0.9989 -
H3_WD 0.9989 0.9978 -
H4_BS 0.9989 0.9978 0.9978 -
H5_BS 0.9989 0.9978 0.9978 0.9978 -
H6_YD 0.9989 0.9978 0.9978 0.9978 0.9978 -
H7_BS 0.9989 0.9978 0.9978 0.9978 0.9978 0.9978 -
H8_MAJ 0.9966 0.9955 0.9955 0.9955 0.9955 0.9955 0.9978 -
H9_MAJ 0.9978 0.9966 0.9966 0.9966 0.9966 0.9966 0.9966 0.9989 -

2184 02 Haplotyped 243 27} COI 99
o X+= Haplotype <=7t 471 (H1, H4, H5, H7)Z 7V
thesbAl vrehd BSelld= Hiol 4704, H47F 2704,
H5%} H7°] 22t 1704 w2 2 A= et YSet GJell
M BE H1o=2 9<%t Haplotyped UYERHTE
(Fig. 4).

D-loop 9¥°llA Haplotype 7} 71 th¥sHAl
urehd 21342 YSet YD& 7H2E 7702 versttt vYsel
A= Hiol 27h4= ERI=%ar, H9L H10, H16,
H19, H23, H247} 247+ 170412 2= i) YDollA]
= Hl1°] 27HA12 7P =9k, H13}+ H7, HS, H12,
H13, H30°] 22} 17041 2 24 = 2 ehFig. 4).

3.2. 15(Phylogenetic tree) Y 21 7{2|

COT B9 Aler+= F=vetellA AHHH WA+
S gigoz EXstrkFig. 3a). MAJ (H8_MAJ,
H9_MA]) 7HAlel B BS (H4_BS, H5_BS), EC
(H1_EC, H2_EC), YD (H6_YD)¥} WD (H3_WD) 7H
Al ko] FAH A= 7E FAREAY B2 A2 et
wit.

D-loop 99| AsSE SEvhetet o] 747
55 470 249 AR e R B thFig.
3b). NH (H18_NH, H19_NH), FUK (H1_FUK), SEI
(H16_SEI, H17_SEI, H15_SEI), KIT (H4_KIT)<2t
SHI (H14_SHI) Age] Exsh= 7HAlE 7He] 5344
A&7t 77k Aoz SISt

A4 A== 384 544 (Genetic identity)<]
Ak ol g3ttt COT1 992 A 14 7iA
(0.9955 ~ 0.9989)°] THE Y 2] ZHA2(0.9978 ~

0.9989)°f| o} ATt 2to| & HHTh, WA, HE_MAJ
Haplotype©l H2_EC®t H3_WD, H4_BS, H5_BS,
HG6_YD Hplotype™ 0.99552 544 A7t 74 ¥
70 &2 SRIE S TH(Table 3).

D-loop @Y¥ellAl= H6_EC Haplotype®l H31_
KIT Hplotype¥ 0.98182 #3114 A7t A Ao=
SRRIE9A, H3_NH Haplotype©l HI1_FUK$t
1.00002.& FHA A7} Zfol7t AL gle A2 1t
EFSTHTable 4).
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2 Haplotype network®} Phylogenetic treeE =4
slote] 2|94 07 EAGH

%4 Haplotype (H1)< =l ¢ & MAJ (CO1)
¢} EC (D-loop)E AlLg BE oA TEENL
u, 270 0FA(CO 1, D-loop) &0l 5% ¥ HoF9]
Haplotype network® 2RI I tHFig. 2). o= A<
A 2= Qe e Aol 4 23t HAagt
O =2 Heo et al.(2022)9] A¥te} Lx]stATt.

EC 9 MAJ WA= =-U] oH& A (WD, YS, NH,
GJ, BS, YD) &1 2] &A(SHI, FUK, KIT, SEI)°l| 5]}
FATATE F& Ao R YeKT o= COT gl
Al H81F H99| f3ol MAJOlARE WEESIA, D-
loop F9ell4= H59F H6, H14, H259] -3 ¢] ECell
At SRIE|QIet. ERL Asa= MAJS] ZiAlwe] =
Ul o2 219 2 42 A A 27 AL
2 ZRIF
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COT 999 EC 7HAIT2] H12> MA] A9 A9
g BE 2 Hof| A ER1= T MAJ HAIE-2 H8<2FHO
9] Haplotype©] SHRI=| 311, 544 U4 MAJ
RATEe] tHE 219 AL E T H A o] Ajgto] Ut
et o] =gt Aut2 MAJ A =T iAol A
T EAY 44 w72 Qe 23HE hAo] obd
2 A9o4 FY9% AT E BETH(Table 3,
Fig. 2a, 4).

D-loop ¥4 FUK A19¢] H1el 770 AH(WD,
YS, NH, GJ, BS, YD, MAJ)ollA] BZ= o ECol
Ao 7RAl = T2 Haplotype (H5, H6, H14,
H25) 7HAal Qe Aoz Bt 444 54
AellAE BC WAl o A9 AT 54
A7t A 70 &2 SRIE e}, whahA, EC A2 5
dafiete] Al wolvt A& FiAo] obd 9o A
o] FUEAY 2EYES] A AEiet A AY
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A o2 JAETHFig. 2b, 4).
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