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

Genetics and Breeding Research Center, NFRDI, Gyeongsangnam-do 656-842, Korea

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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. Isozyme

RFLP (Restriction Fragment Length 

Polymorphism), RAPD (Random Amplified 

Polymorphism DNA), AFLP (Amplified Fragment 

Length Polymorphism), Microsatellite, SNP (Single 

Nucleotide Polymorphism) EST (Expressed 

Sequence Tags) . 

Microsatellite DNA

, , 



Locus Primer sequences (5'-3') Repeat type GenBank 
accession No. Reference

Awb017 F:ACATGTCGTGATTGTTTCCCAC
R:TCCTGACCACATACTGTTCACATTAG (CA)16 AB177912 Sekino et al., 2005

Awb083 F:GCTTAGAAGGGACATAACTCGCAATA
R:AATAGACATTCTACAAGCGAGGAAA (ATC)8 AB177936 Sekino et al., 2005

Awb098 F:ACATGGAACTGCGAGTCCTAGAAGC
R:TGATTATTTTCAGATCGCCGTCATA (AC)13 AB177939 Sekino et al., 2005

Hdh1321 F:TTCTGAGATGAGACGCACCAC
R:TTGGCAGCAGGCGTCGTGT (CGCA)4(CA)18 AB084076 Li et al., 2002

Hdh145 F:TAGTTGTTGAACCTTTCTGTTG
R:TAGACAAACAGAAAACTTCACC (CA)8(CATA)3 AB091480 Park et al., 2003

Hdh512 F:CCGAGATGTTTACAGAGAGA
R:CACACTCGATTTCTCACTCA (GA)23 AB091482 Park et al., 2003

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

.

  Microsatellite DNA 

. 

.

 1. Genomic DNA 
  2006 6

118.53mm 60

.  gDNA

(chelating resin method; Walsh et al., 1991; 

Suenaga and Nakamura, 2005) .  

PCR DNA , 10× , 10 

mM dNTP, f-Taq DNA polymerase (Solgent), 

Table 1 6 Microsatellite 

.

2. 
  PCR Microsatellite DNA size 

standard GeneScan 400HD ROX (ABI, USA), HiDi 

formamide (3100 genetic 

analyzer; ABI, USA) 

GeneMapper v3.7 software

.

 

3. 
  

(allele frequencies), (allele 

number per locus), (observed 

heterozygosities, Ho), (expected 

heterozygosities, He), (Polymorphism 

Information Content, PIC) Cervus 2.0 (Marshall et 

al., 1999) , GENEPOP 

version 3.4 software (Raymond and Rousset 1995) 

Markov-chain method Fisher's exact 

test Hardy-Weinberg equilibrium (HWE) 

. FSTAT version 

2.9.3.2 software (Goudet, 1995) 

FIS (inbreeding coefficient) 

. 

  

6 (Jeong et al., 

2008) . 

FST FSTAT software

. 



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

Hdh145 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.

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

MSA (Microsatellite Analyser; Dieringer 

and Schlötterer, 2002) Nei's chord distance 

(1983) UPGMA 

(unweighted pair-group method with arithmetic 

averages) 

.

1. 
  60

Table 2 . 

(A) 5-34 Hdh145 5

Hdh1321 34 14.8 . 

(Ho) Hdh145 0.267

Hdh1321 0.950

(Ho) 0.644 . 

(He) Awb083 0.699

Hdh1321 0.966

(He) 

0.824 (Ho) . 

Markov-chain method Fisher's exact 

test Hardy-Weinberg equilibrium (HWE) 

Hdh145 Hdh512 2

(P < 0.05). (PIC) Awb083

0.640 , Hdh1321 0.956

0.793 . 

(FIS) 

Hdh145 Hdh512 2

(FIS) 0.195

(P < 0.05).
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Dokdo
FST 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

Table 3. Comparison of FST and genetic distance among populations 
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Fig. 1. UPGMA dendrogram of Dokdo populations based on 
Nei's chord distance.
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