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Haliotis discus hannai Sampled from Stocked Areas Using
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Microsatellite DNA markers were used to investigate the genetic diversity and population structure of Pacific
abalone Haliotis discus hannai collected from six locations (Uljin, Ulsan, Daechon, Taean, Wando, and
Yosu) where hatchery-produced abalone have been released intensively. There was no distinguishable
difference in the observed and expected heterozygosities between the six populations and a cultured population.
However, there was a difference in the number of alleles per locus: 12.8 for the cultured population and
13.8 to 15.8 for the six populations. The proportion of stocked abalone ranged from 41.1 to 92.7% for
wild-caught populations with a decreasing tendency of alleles per locus for an increasing proportion of
stocked abalone. A departure from Hardy-Weinberg equilibrium (HWE) assessed using the Markov chain
procedure (P<0.05) was observed in the six populations and cultured population at loci Hdh145 and Hdh512.
The pairwise Fst test (P<0.05) showed a significant difference between the Uljin and Ulsan populations
and four remaining populations (Wando, Daechon, Yosu, and the cultured population), among which the
Wando population differed less than the other three populations (Daechon, Yosu, and the cultured population).
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TEE WFT £ (36°31'N, 129°26'F), &4k (35°33N,
129°27E), BA<QF (36°43'N, 126°07'E), 3 (36°04'N, 126°26'R),
9 (34°34'N, 127°39'E) T18) 3L 9% (34°21'N, 126°55E) &
e} 6 /) AGF{EE A e A G- o] 25y
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Zgo] 8.0 cmolA 10.0 cmE % 65172 YT} (Table 1).
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Table 1. Number of samples and population constituents used
in this study

) Number of Mean size Composition (%)
Population -
samples (cmxsd)  *Released  Wild
Uljin 120 8.0+0.7 783 21.7
Ulsan 77 8.3x0.7 58.9 41.1
Taean 88 10.0+1.0 73.9 26.1
Daechon 104 9.3+0.2 60.0 40.0
Yosu 77 9.510.8 411 58.9
Wando 109 9.2+0.4 927 7.3
Cultured 76 9.3+£0.3 100 -

*Released: adjudged the released indicated by the green mark
(Sakai, 1962).

AES BN Aol AellA Z/1E 279513 DNA
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O 2 AAT F Sakai (1962)9} Sekino et al. (2005)2] ¥4 o
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P

HI¥E AR89 DNA F%2 Chelex (Bio-rad)S ©]831511,
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(2002), Park et al. (2003) Z2]3 Sekino et al. (2005)2] ol

A

o3 FZH Awb017, Awb083, Awb098, Hdh1321, Hdh145,
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Table 2. Primer sequences for microsatellite loci used in this study

Locus Repeat type Primer sequences (5'-3") Size (bp) Genbank accession No.
AWDOTT (A R TOCTOACOACATACTGTICAGATTAG 205239 AB177912
Awb083° (ATC)s ; SETT/IQ%Q%GCG&%QTA&CJESSKA 229256 AB177936
AWDOSB®  (AC): R TOATTATTTTCAGA CRCCOTOATA. 167191 AB177939
Hdh1321° (CGCAMCANs | ggTG?;AA%’éTA%’&AgT%CGAT%CTAC 263-369 AB084076
Hdh145° (CA), 5 Kggﬂ%’;ﬁ%ﬁ%&% 130-142 AB091480
Hdh512° (GA)zs ; gggﬁgf‘gggﬁg?g:gﬁ% 88-142 AB091482

®Sekino et al., 2005; °Li et al., 2002; °Park et al., 2003.
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(PIC)] W= 0.753-0.7982A4 thdgero] vgtan &
o] A JERT (Table 3).

Markov chain procedure test (P<0.05)°l ]3] HAEF o]
Hardy-Weinberg @ 8ol w2+ #|& vlus)] 2 A3} Hdhl4s
9} Hdh5129] F-aA o)A BE Fdo] A& tzA vehy
= %5 Ul¥Ee] FAdeld Hardy-Weinberg HE o) W=
Ao = e (Table 4).

ZH Fd oA AL 913 Fsto] W9 E -0.001-0.0210
oo, PG Sigdo] e JaEd FHY
zto] (P<0.05)8 YEIUATE T3 22 e AEe) Adhd &
A2 Aol HWE 0.0281-0.09740).09, WA} gok
A A7) M 7R, SRS 27T Alo]d|
A 7Hg BT (Table 5). §-32 Aol 7]z38 z+ Hed
UPGMA dendrogramol| M= e, gjekg e, k23
Ae-de a8i gl FARA ke Juow
Ve, SXF D g4k ge] ¥ FARAS Vet
t} (Fig. 1).
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Table 3. Genetic variability of six microsatellites loci in seven populations of the Pacific abalone (Haliotis discus hannai)

Locus Uljin (n=76) Ulsan (n=74) Taean (n=76) Daechon (n=76) Yosu (n=75) Wando (n=76) Cultured (n=78)
Awb017
N (ae) 10 (4.2) 10 (6.1) 11 (6.9) 12 (6.9) 12 (6.2) 10 (5.5) 11 (5.9)
Ho 0.671 0.730 0.789 0.803 0.880 0.750 0.756
He 0.765 0.840 0.862 0.860 0.845 0.822 0.836
PIC 0.730 0.814 0.840 0.838 0.820 0.794 0.811
Awb083
N (ae) - 7 (3.8) 9 (3.7) 9 (2.8) 9 (2.8) 8 (2.9) 7 (3.6) 7 (2.6)
Ho 0.539 0.521 0.632 0.671 0.507 0.658 0.615
He 0.741 0.731 0.647 0.648 0.656 0.725 0.613
PIC 0.695 0.689 0.576 0.579 0.588 0.676 0.532
Awb098
N (ae) 12 (4.0) 10 (4.2) 8 (3.0) 11 (3.0) 11 (5.6) 10 (4.5) 8 (4.5)
Ho 0.632 0.703 0.579 0.671 0.760 0.671 0.639
He 0.754 0.765 0.670 0.675 0.824 0.782 0.789
PIC 0.721 0.731 0.623 0.643 0.798 0.748 0.747
Hdh1321
N (ae) 30 (15.7) 30 (17.8) 31 (15.8) 36 (16.6) 35 (20.2) 30 (13.2) 28 (16.0)
Ho 0.842 0.865 0.711 0.842 0.853 0.711 0.821
He 0.942 0.950 0.943 0.946 0.957 0.930 0.944
PIC 0.933 0.941 0.933 0.937 0.948 0.920 0.934
Hdh145
N (ae) 5 (3.8) 7 (3.8) 5 (3.1) 7 (2.9) 7 (3.2) 5 (3.4) 5 (3.0)
Ho 0.461 0.389 0.434 0.368 0.400 0.579 0429
He 0.739 0.738 0.682 0.658 0.696 0.713 0.675
PIC 0.694 0.702 0.641 0.616 0.653 0.670 0.630
Hdh512
N (ae) 25 (14.2) 23 (11.8) 19 (11.9) 20 (11.1) 19 (12.8) 22 (10.1) 18 (10.1)
Ho 0.487 0.437 0.645 0.342 0.219 0.566 0.487
He 0.936 0.921 0.922 0.916 0.930 0.907 0.907
PIC 0.925 0.908 0.910 0.903 0.917 0.893 0.893
Average
N (ae) 14.8 (7.6) 14.8 (7.9) 13.8 (7.3) 15.8 (7.2) 15.3 (8.5) 14.0 (6.7) 12.8 (7.0)
Ho 0.605 0.608 0.632 0.616 0.603 0.656 0.625
He 0.813 0.824 0.787 0.784 0.818 0.813 0.794
PIC 0.783 0.798 0.754 0.753 0.787 0.783 0.758

N, number of alleles; a., Effective number of alleles; Ho, observed heterozygosity; He,
polymorphism information content; n, surveyed specimens.

expected heterozygosity; PIC,
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Table 4. Markov chain procedure test (Hardy-Weinberg Equilibrium) in seven populations of the Pacific abalone Haliotis

discus hannai

Awb017 Awb083 Awb098 Hdh1321 Hdh145 Hdh512

Uljin 0.117+0.001 0.002+0.000* 0.013+0.000* 0.000+0.000* 0.007+0.000* 0.000+0.000*
Ulsan 0.017+0.000* 0.000+0.000* 0.290+0.001 0.097+0.000 0.000+0.000* 0.000+0.000*
Taean 0.046+0.000* 0.64010.001 0.108+0.001 0.000+0.000* 0.000+0.000* 0.000+0.000*
Daechon 0.240+0.001 0.064+0.001 0.737+0.001 0.027+0.000* 0.000+0.000* 0.000+0.000*
Yosu 0.131+0.001 0.00010.000* 0.058+0.000 0.002+0.000* 0.000+0.000* 0.000+0.000*
Wando 0.144+0.001 0.413+0.001 0.000£0.000* 0.000+0.000* 0.010+0.000* 0.000+0.000*
Cultured 0.029+0.000* 0.507+0.001 0.001+0.000* 0.267+£0.000 0.000+0.000* 0.000+0.000*

*Significant level at P<0.05.

Table 5. Pairwise comparison of Fst (under) and genetic distance (upper) in seven populations of the Pacific abalone Haliotis

discus hannai

Uljin Ulsan Taean Daechon Yosu Wando Cultured
Uljin - 0.0594 0.0863 0.0935 0.0871 0.0974 0.0896
Ulsan 0.0089* - 0.0657 0.0645 0.0726 0.0931 0.0688
Taean 0.0184* 0.0114* - 0.0281 0.0528 0.0467 0.0414
Daechon 0.0210* 0.0139* 0.0037* - 0.0446 0.0677 0.0499
Yosu 0.0093* 0.0084* 0.0019 -0.0001 - 0.0549 0.0465
Wando 0.0192* 0.0173* 0.0016 0.0111* 0.0062* - 0.0607
Cultured 0.0157* 0.0109* 0.0036 0.0041 0.0023 0.0125* -

*Significant level at P<0.05.

{ Uljin

Ulsan

Wando

Yosu
Cultured

Taean
0.01 Daechon
Fig. 1. A UPGMA dendrogram of seven populations of the

Pacific abalone Haliotis discus hannai based on Nei's genetic
distance.
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