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Abstract

Mitochondrial DNA (mtDNA) polymorphism of the blue mussel (Mytilus edulis) species complex sampled from
the east coast of Korea was studied using a partial sequence of COIII gene (336 bp). Samples obtained from three
localities on the east coast of Korea revealed four haplotypes with two clearly differentiated mitochondrial clades
(termed clades B and E), separated by 4.2% of minimum sequence divergence. This pattern indicates no difference
between east and south coasts of Korea. According to population genetic theory on evolutionary characteristics of
mtDNA, we concluded that mtDNA introgression from M. edulis to M. galloprovincialis might be a source for
mtDNA polymorphism found in mussels on the east coast of Korea.
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Fig. 1. Map showing the sampling sites on the east
coast of Korea. Locality names are as follows:
1. Taejin, 2. Wolpo, 3. Yeonam.
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Table 1. List of trapping localities, animal numbers,
and mitochondrial COIII haplotypes.

Animal COllt

Trapping Locality Number Haplotypes

1. Taejin, Kyungsangbukdo(6)
ME56
ME57
ME58
ME74
ME75
ME76
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2. Wolpo, Kyungsangbukdos(5)
ME68
ME69
ME70
ME71
ME72
ME73
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3. Yeonam, Kyungsangbukdo(4)
ME64
ME65
ME66
ME67
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Fig. 2. Positions of variable sites among sequences of
336-bp of COIII gene obtained from the samples
on the east coast of Korea and two homologous
sequences of M. edulis (U50216-EF and M83760)
obtained from Hoffmann et al.[4] and Stewart et
al.[13].

Table 2. Pairwise distances among four haplotypes in
Muytilus edulis species complex based on DNA
sequences of a fragment of COIIl gene and
two homologous sequences of M. edulis ob-
tained from Hoffmann et al.[4] and Stewart et
al.[13]

1 2 3 4 5 6

1A(MES) - 0.003 0.006 0045 0024 0.027
2B(ME13) 1 - 0003 0042 0021 0.024
3C(ME20) 2 1 - 0045 0024 0027
4L(ME44) 15 14 15 - 0033 0036
5U50216-EF 8 7 8 11 - 0.009
6MB83760-EF 9 8 9 12 3 -

Numbers above the diagonal are mean distance values below
the diagonal are absolute values.
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Fig. 3. Parsimonious one-step median networks analysis

among four mitochondrial COII haplotypes and
two M. edulis sequences.
Each bar indicates one nucleotide difference from the
neighboring haplotype. Haplotype L in clade E and
haplotype B in clade B requires 14 mutational steps
to connect to each other. A homologous sequence of
M. edulis(US0126-EF) shows a minimum of seven
and 11 mutational steps to connect to clade B and
E, respectively.
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Fig. 4. PAUP analyses of mitochondrial COIIl sequences.

The topology in (A) represents the result of heuristic
search for the haplotypes obtained from the east
coast of Korea.
A single most parsimonious tree was obtained using
two sequences of M. trossulus as outgroups. The
numbers shown on branches are bootstrap values
(1,000 replications). Tree length is 71, Consistency
Index(Cl) is 1.0, and Retention Index(Rl) is 1.0. The
topology in (B) represents the result of heuristic search
for the two clades of haplotypes(clades B and E) and
two homologous sequences of M. edulis obtained from
Hoffmann et al.[4] and Stewart et al.[13]. The tree
shown is a majority-rule consensus of three equally
parsimonious trees. Except for including the two
additional M. edulis sequences, other conditions for the
analysis was the same as those in (A). Tree length is
76 steps, Cl is 0.961 and RI is 0.955.
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