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We investigated Euphausia pacifica population in Korean waters in 2016 By samplings for genetic structur at five
stations. Three sampling stations were located in the middle of the water masses which were clustered by temperature
and salinity whereas the other stations were at the boundaries of the water masses. We amplified a 566 bp region and
compared it with sequences of E. pacifica distributed in other waters. Sequences were classified two clades, and a
clade was formed in the station E. Genetic distance of station E was close to E. pacifica present in Bering Sea, while it
was distant to E. pacifica present in Yellow Sea near China. In genetic analysis, seven haplotypes were formed. Hap-1
and Hap-2 were shared in all five stations, while Hap-3 was shared in station W and WS. Four independent haplotypes
were present in station E. Haplotype and nucleotide diversity were the highest in station E and the lowest in station
S. The F, distances between station E and other stations were the highest, but distances among other stations were
low. As a result, we concluded that E. pacifica, which is distributed in Korean waters, has a genetic population dif-

ferentiation in the East Sea (station E).
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Fig. 1. Euphausia pacifica sampling locations for genetic analysis
in Korea waters.

A7 442 H=E-L2 BioEdit version 7 (Hall, 1999)2] Clustal
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Table 1. Primer sequence used for amplification

Primer Sequence
EpCOIR 5-GATGTCCAAAAAACCAGAATAG-3
EpCOIF 5-CTCAACTAATCACAAAGACATCGGC-3

COI, Cytochrome oxidase subunit I.
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Fig. 3. Phylogenetic relationship of Euphausia pacifica based on mitochondrial genes. The trees were constructed by Neighbor-joining.
Bootstrap values for 1000 replications are shown.
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Table 2. Distribution of mtDNA COI haplotypes of Euphausia pa-
cifica

Sampling stations

Haplotype Station Station Station Station Staton N %
W S E WS SE

Hap-1 25 15 2 26 19 86 57.3
Hap-2 4 15 1 3 1 34 226
Hap-3 1 - - 1 - 2 13
Hap-4 - - 6 - - 6 4.0
Hap-5 - - 15 - - 15 10.0
Hap-6 - - 1 - - 1 0.66
Hap-7 - - 5 - - 5 333

 faA

Hap-19] 543 714w, Hap-2+= 347§ Aol A -2
7}4t}. Hap-3-2 station W} station WSol| Al S-AA=S 355}
11 1%l 2™ Hap-4, Hap-5, Hap-6, Hap-7-2 station ESJ| AR L}
B A0l 2tk E 7] hi station ESA 0.6989
2 7P =9Fa1, station Sof|A] 0.24602°. 2 71 Wkl 7] o
Q= (Nucleotide diversity, )<= station So{| 4] 0.00042.2 7}
okl station Eof|A] 0.00162 714 =k tK(Table 3). A% 7t
$207 7ol station ES} T2 oA I8 Ho]7} 913
S m(P<0.001), U x| -7l M= Felgh 2o & &Rl 4=
A tH(Table 4).
CTIEES

mDNA COLS o] 8310} 2413t 21825 7749] 417}
Y2 2= AR Yettom, w2 A7} 7FR| 1L Q1= 270 9]
$2ARE 71Eo SAe) Aol 771 Fel Ac(Fie.
4). Station W<} station WS2] -4} 2] 7RA|=7} F-AFS1S
t}. Station S} station SEO]| A= 271 9] S AR} o] A5} ©
1, station S+= Hap-13} Hap-2 312+ 9] H]&-2 H|5=619] 0
U station SE+= Hap-12] 4213 9] 74|47} @k}, Station
E= % /1Y A8 & 7= AL 2 Y on, 3502
7121 §742} W2 Hap-17} Hap-29] A4 433 47
o= AL 714 2 AT Fig. 5).

AEHS A 2

COIL 0]83} 1412 station WS} station WSoJ| A 3.000.2
7V =9kaL, 1 th5 0 2= station E7F 1,109t} 6, 8- 2=

Table 3. Diversity of nucleotide and haplotypes based on the mtD-
NA COI of Euphausia pacifica

Station n N h m

StatonW 30 3  0.2966+0.0989 0.000508+0.000602
StatonS 30 3  0.2460+0.0978 0.000420+0.000539
StatonE 30 6  0.6989+0.0687 0.001642+0.001271
Staton WS 30 2  0.5172+0.0240 0.000859+0.000827

StationSE 30 2 0.4805+0.0519 0.000798+0.000790
COl, Cytochrome oxidase subunit I; N, Sample size; N, Number of
haplotype; h, Haplotype diversity; m, Nucleotide diversity.

Table 4. Pairwise F_, values for the mtDNA COI among five sta-
tions of Euphausia pacifica

Station Station W Station S Station E Station WS Station SE
Station W - + - -
Station S 0.22845 + - -
Staton E  0.64788 0.53906 + +

Station WS -0.03024 0.27802 0.66510 -
Station SE  0.09747 0.0230 0.56682 0.14063

COlI, Cytochrome oxidase subunit I.

COlI, Cytochrome oxidase subunit I; +, P<0.001.
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Fig. 4. A single minimum spanning tree of the mtDNA COI hap-
lotype of Euphausia pacifica. Circle size reflects haplotype abun-
dance. COI, Cytochrome oxidase subunit I.
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efstal ohE Gl A F2f ghol et frofshA] R ktk(Table
5).
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Clark, 1997). thekat s =2 7424 7HAlT-S A-ah=dl
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Fig. 5. Haplotype distribution Euphausia pacifica.

Aoz Zddo] £rrh war] wfZof F-34 v vl
a17] o]l Agtsich(Papetti et al., 2005). 53] COI>- |74 G4+
of A3k 419lo] 72 g7l wEe] §4 B4 Atz
wo] o] &% 11 ¢l o™ (Nopriawansyah et al., 2019), mtDNA
£ o] &3t ittt Aol 7o) 44 AT AFE Sl wd
B R] ord 44 BolE 5514 th(Bucklin et al., 1997).
A AT STl Aol FaFE v A2 o] Foll
o) AR} BE0 98 n|Zth(Aksnes and Blindheim,
1996; Bucklin et al., 2000). gt Ll Al A 4)5h= el H ok
LAY O (E. pacifea)= 20°Colte] A4S ATahH,
SfiFroll whet &azofl zpo7b Qlvkar defA lrk(Lee et al.,
2021). A3l Aoz A # Western Korea Coastal Wa-
ter (2-18°C)7} AbS Wt 231, AJ3j9] F&ofl= A 5-olA]
= 5-13°C9] Yellow Sea bottom cold water”} =2 3FcH(Chen,
2009). F3ll= 1-7°C2] North Korean cold water”| £-220]| ]
Y& 08 527 9JtiOh and Suh, 2006). whebA] 248 A

Table 5. Molecular diversity by sampling stations of Euphausia pacifica

Station N N Tajima’s D Fu’'s Mismatch distribution

D P Fs P T 8, 8,
Station W 30 3 -0.81 0.21 -0.86 0.16 3.00 0.00 0.44
Station S 30 3 1.63 0.97 1.71 0.75 0.80 0.00 99,999.0
Station E 30 6 -0.05 0.54 -1.68 0.12 1.10 0.00 99,999.0
Station WS 30 2 -1.02 0.17 -1.21 0.14 3.00 0.00 0.35
Station SE 30 2 1.41 0.93 1.56 0.69 0.72 0.00 99,999.0

N, Sample size; N, Number of haplotype. Tajima’s D and Fu’s Fs, corresponding P value, and mismatch distribution parameter estimates

for each lineage were indicated
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A o] IAIEHA © 2 2438k 4= QI tH(Grant and Bowen, 1998)
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