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Genetic characteristics of Pacific abalone, Haliotis discus hannai
in Dokdo Island, Korea
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ABSTRACT

This study was conducted to investigate the genetic characteristics of wild population of Pacific abalone, Haliotis
discus hannai in Dokdo island. We used six polymorphic microsatellite marker to investigate the genetic diversity
and population structure. The loci Hdh1321 and Hdh512 had the highest number of allele (34 and 22 respectively)
and loci Hdh145 and Awb083 had the lowest (5 and 7 respectively). The mean number of allele per locus was
14.8. The average observed and expected heterozygosities were 0.664 and 0.824 respectively, and the average
Fis was 0.195. We compared the population genetic parameters of Dokdo population with previously published
data of the same species. At the result, the parewise Fst test showed significant difference between the Dokdo
population and six populations (published data), suggesting that the genetic relationship of Dokdo population was

separated from six populations.
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o e el H83H &4 =] A girk

Microsatellite DNA {43412 AEFol| 9le] Haliotis
discus hannai (Li et al., 2002, Sekino et al., 2005,
2006; Hara and Sekino, 2005; Sekino and Hara,
2007; Sun et al., 2007), H. kamtschatkana (Miller et
al., 2001), H. rubra (Huang and Hanna, 1998; Evans
et al., 2000), H. asinina (Selvamani et al., 2000), H.
diversicolor (Ren et al., 2008) 53} 7to| A|AA F2 <
A 58 e Al e $AA Aol $4ebl &
S5ofA L ik

¥ o7+ Microsatellite DNA f-A4 %34S o] 83le Ex
A el At s Adat AR A vhedd 3 A
& F2E skl o] Ade) A Y 4L AT SE
ARE Awstast g w3 ExA ] Aasla gl A%
o 55 54 TR A AT AsjeRs BelA 2 o

7} ek
R
1. 24 A% 2 Genomic DNA &

B Ao A3 AE AJBE 20069 69 255 )&
sEe] A H 2 118.53mme| ApdAk AE 607}
ojt}. gDNAT AE ofFwuke] 22 dH-F AAsto] o]
g 229 (chelating resin method; Walsh et al., 1991;
Suenaga and Nakamura, 2005) < o]&3}lo] &3} ).
PCR $318-2 912 DNA A%, 10x 29542, 10
mM dNTP, f~Tag DNA polymerase (Solgent), 1&]1
Table 1] Yeld 6712 Microsatellite -4 %412 o] &3}

Faysilny.

2. 407 24
PCR &3] £Z= Microsatellite DNA ©#H-2 size

standard® GeneScan 400HD ROX (ABI, USA), HiDi
formamide?} &3t & H-Ax8 A7) (3100 genetic
analyzer; ABI, USA) & &3}o] 4% 3slglon 4 F9
veld v]= ARE GeneMapper v3.7 softwareS ]85}

o fAREE BAslsh

3. $A% 8

S A FA44 vekd A4S flste] Ak W

(allele frequencies), +AAEY dfHFAAE  (allele
number per locus), Tzx o]FAHIE  (observed
heterozygosities, Ho), 7|tz ©¢|3A3dE (expected

heterozygosities, He), ™3AAR A4 (Polymorphism
Information Content, PIC) = Cervus 2.0 (Marshall et
al., 1999) L2135 o]g3sly 3¢ o], GENEPOP
version 3.4 software (Raymond and Rousset 1995) &
2H83le] Markov-chain methode] 2]3t Fisher's exact
testZ 3}e] Hardy-Weinberg equilibrium (HWE) ¢ <
25=A19) oA AAES kgl 18]z FSTAT version
2.9.3.2 software (Goudet, 1995) & o]&3}e] Achye] =
%5 Yel= Fis (inbreeding coefficient) 743 -3 &
o A4S skl

SrAwe] fAA g Are T eE B4
wojzl fevete] FAdE 670 AHAT (Jeong et al.,
2008) ¥} H|iAE E3te] gefslgict o] F ATk A
7 2olE YelE Fer 3= FSTAT softwares ©]-83}
Fokich. w7 A)ole] AR $AH FAVAS 2

Table 1. Primer sequences for microsatellite loci used in this study

GenBank

Locus Primer sequences (5'-3") Repeat type accession No. Reference
Awb017 g?gggi(é(éigﬁgggﬁgiégw AG (CA)16 AB177912  Sekino et al, 2005
Awb083 iiﬁ?ﬁéﬁéﬁggg&%ﬁ%ggﬁggﬁﬁA (ATO)s AB177936  Sekino et al, 2005
Awb098 ﬁ?gﬁigﬁ%%%i%i@%g%%&%ﬁie (AC)13 AB177939  Sekino et al, 2005
Hdh1321 gﬁgg%ﬁ%%&%‘?}%%%%%‘}%%m (CGCA)(CA) s AB0S4076 Li et al, 2002
Hdhi45 Egﬁgﬂﬁ%ﬁ%ﬁgf&?& (CA(CATA);  AB091480  Park ef al, 2003
Hdhs1z T CCGAGATGTTTACAGAGAGA (GA)zs AB091482 Park et al, 2003

R:CACACTCGATTTCTCACTCA
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Table 2. Genetic variability of six microsatellite loci in Dokdo population

Locus A Ho He PIC Fis
Awb017 11 0.833 0.826 0.799 -0.009
Awb083 7 0.733 0.699 0.640 -0.050
Awb098 10 0.717 0.771 0.742 0.071
Hdh1321 34 0.950 0.966 0.956 0.017
Hdhi45 5 0.267 0.749%* 0.703 0.646**
Hdh512 22 0.483 0.931* 0.919 0.483**

Mean 14.8 0.664 0.824 0.793 0.195%*

A, number of allele at each locus; Ho, observed heterozygosity; He, expected heterozygosity; PIC,
Polymorphism Information Content; Fis, inbreeding coefficient.
* Statistically significant deviation from Hardy Weinberg equilibrium (P <0.05).

** Significant level at P<0.05.
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Table 3. Comparison of Fst and genetic distance among populations

Dokdo
Fr Genetic distance
Uljin 0.0277* 0.10574
Ulsan 0.0189* 0.09259
Taean 0.0262* 0.10154
Daechon 0.0363* 0.11552
Yosu 0.0174* 0.09527
Wando 0.0206* 0.09998
*Significant level at P<0.05
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Fig. 1. UPGMA dendrogram of Dokdo populations based on
Nei's chord distance.
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