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The otter (Lutra lutra) in Korea is classified as a first grade endangered species and is managed under
state control. We performed a phylogenetic analysis of the otter that inhabits the Changnyeong, Jinju,
and Geoje areas in Gyeongsangnamdo, Korea using mtDNA and microsatellite (MS) markers. As a
result of the analysis using the 676-bp D-loop sequence of mtDNA, six haplotypes were estimated
from five single nucleotide polymorphisms. The genetic distance between the Jinju and Geoje areas
was greater than distances within the areas, and the distance between Jinju and Geoje was especially
clear. From the phylogenetic tree estimated using the Bayesian Markov chain Monte Carlo analysis
by the MrBays program, two subgroups, one containing samples from Jinju and the other containing
samples from the Changnyeong and Geoje areas were clearly identified. The result of a parsimonious
median-joining network analysis also showed two clear subgroups, supporting the result of the phylo-
genetic analysis. On the other hand, in the consensus tree estimated using the genetic distances esti-
mated from the genotypes of 13 MS markers, there were clear two subgroups, one containing samples
from the Jinju, Geoje and Changnyeong areas and the other containing samples from only the Jinju
area. The samples were not identically classified into each subgroup defined by mtDNA and MS
markers. It could be inferred that the differential classification of samples by the two different marker
systems was because of the different characteristics of the marker systems used, that is, the mtDNA
was for detecting maternal lineage and the MS markers were for estimating autosomal genetic
distances. Nonetheless, the results from the two marker systems showed that there has been a pro-
gressive genetic fixation according to the habitats of the otters. Further analyses using not only newly
developed MS markers that will possess more analytical power but also the whole mtDNA are
needed. Expansion of the phylogenetic analysis using otter samples collected from the major habitats
in Korea should be helpful in scientifically and efficiently maintaining and preserving them.
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Table 1. Characteristics of 13 microsatellite markers in the 25 otters (Lutra lutra) used in this study

GenBank

PCR

No. of

Hardy-Weinberg

Name Accession No. € product(bp)  alleles N He PIC e?;igl;ﬁuer;] o'~Primer Sequence-3

RIO_I8  AY833269 FAM  140-165 2 25 0719 0640 ND" g gg gé*; CTCGCTTE;CCEJIGCAGCC%TGGTGC -
RIO.08  AY268058 FAM  204-214 223 0471 0346 ND" g gg ggé (T}ég %gi gg TT(S’E gé
RIOOI  AY268051 FAM  264-280 2 25 0383 0305 ND" IFz éﬁg (G}gg f;gg égg f?gg géﬁ E\c
RO awe Ve s 3 momoss b LT TCCACTTIT CAA TIT AGG Ta
RIO.02  AY268052 VIC  184-198 10 25 0875 0841 ND" E %T}? (G:?TG ggg ggg i(éi Tcﬁ (c};c
RIO.04  AY268054  VIC — 255-273 5 23 0556 0497 ND" g géﬁ g[gﬁ ggé ﬁgi %E g% ic
RIO.03  AY268053 NED  194-218 3 25 0556 0454 0.0001 E ﬁgg égg ggi ggg Xii 1%12 éi
RIO_10  AY268060 NED — 243-259 4 2% 0558 0493 ND" g gég xg gii ?(c:[é ?gg ?ﬁ; ?fé
RIO_16  AY833267 NED  266-280 9 22 0753 0697 ND" E iﬁ %@ 2%2 TG?;[: (;(éé ‘2&2 %f\c‘ ¢
RIO.07  AY268057 PET  167-177 125 0000 0.000 ND" g éé\g /Sﬁcc TT% géﬁ égé :g? ggT G
RIO_12  AY833262 PET  207-213 325 01530145 ND" g ggﬁ gﬁg ggfi égTG CCTTg gg Xi
RIO_15  AY833266 PET  253-261 2 25 0327 0269 ND" g ?gg TGgﬁ g;g ?gg’ gg‘g gg Eﬁ
RIO_19  AY833270 PET  273-28 5 24 0719 0,640 ND" ; E‘% (TX%CG AG%C} TC(%CT ‘Léé‘z X%TG g‘f“”

UNA: not analysis
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Table 2. The five haplotypes estimated in 25 otters using the mtDNA D-loop

Nucleotide position in

Haplotype frel(jsénocfies D-loop sequence Sample name
405 449 471 493 559

Haplotype 01 6 C C c C T Lutra_04, Lutra_06, Lutra_12, Lutra_13, Lutra_14, Lutra_15
Haplotype 02 2 C T C C T Lutra_07, Lutra_11
Haplotype 03 5 C c T C T Lutra_03, Lutra_05, Lutra_08, Lutra_09, Lutra_17
Haplotype 04 1 C C C T T Lutra_16
Haplotype 05 2 c ¢ T T T Lutra_01, Lutra_02
Haplotype 06 9 T c T T C Lutra_10, Lutra_18 Lutra_19, Lutra_20, Lutra_21, Lutra_22,

Lutra_23, Lutra_24, Lutra_25

Table 3. Summary of phylogenetic variation and relationships between otters in Jinju and Geoje Island/Changnyeong

Jinju Geoje Island / Changnyeong Total
No. of sequence 17 8 25
Variable sites® 5 0 5
Nucleotide diversity (z)" 0.002 0.000
Nucleotode difference (x)° 1.368 0.000

®Variable sites are single nucleotide polymorphism (SNP).
"Nucleotide diversity (x10°®) was calculated using only SNPs.
“Average number of nucleotide differences between haplotypes

within a haplogroup.
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Fig. 1. (A) A consensus phylogenetic tree reconstructed using the statistics for the taxon bipartitions and clade credibility (posterior
probability) values. The Bayesian Markov chain Monte Carlo analysis was run with the Hasegawa-Kishino-Yano (HKY) [11]
model and (B) A parsimonious median-joining network using selected individuals that shared identical haplotypes with
those of 25 otters.
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Fig. 2. A neighbor-joining (N]) tree of genetic relationships among the 25 otters (Lutra lutra) using the Dy genetic distance estimated

from 13 microsatellite loci.
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