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Distribution of non-indigenous mitochondrial DNA lineage in the local
populations of an endangered bitterling, Acheilognathus tabira tabira,
in the Gifu Prefecture, Japan

Keitaro Umemura', Ryo Futamura', Masaki Takagi',
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Abstract. Artificial introduction of non-indigenous individuals into populations of
indigenous endangered animals is a major problem for conservationists because it causes
genetic disturbances in the population. The bitterling, Acheilognathus tabira tabira, is an
endangered fish in Japan, and the local population of the fish in the Tokai district (Gifu,
Aichi, and Mie Prefectures) is fragmented and declining. In this study, we aimed to
ascertain whether species from other biogeographic regions have been introduced in the Gifu
Prefecture, Japan. For this, we analyzed the mitochondrial DNA (mtDNA) of the bitterlings
collected from 2 sampling sites in the Gifu Prefecture—a dam lake of the Kiso River system
and a small stream of the Nagara River system. Phylogenetic analysis was performed using
the cytochrome b gene sequences (1123 bp), and on the basis of the results, we identified 3
haplotype groups: a non-indigenous group, Kinki-Sanyo, and 2 putative indigenous groups,
Nobi-Plain groups I and II. Samples from both sampling sites showed the presence of the
mtDNA of the Kinki-Sanyo haplotype group. The Kinki-Sanyo group has been known
to be naturally distributed in the Lake Biwa-Yodo River system (Kinki district) and the
Sanyo district, indicating that this group may have been artificially transplanted to the Gifu
Prefecture. These results suggest that the local populations of Acheilognathus tabira tabira
in the Gifu Prefecture have already been disturbed by artificial transplantation of non-
indigenous individuals.

Key words: endangered species, bitterling, mitochondrial DNA, phylogeography, artificial
introduction, genetic disturbance.
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Fig. 1. Unrooted neighbour-joining tree based on genetic distances estimated from mitochondrial cytochrome b gene
sequences (1,123 bp) in Acheilognathus tabira tabira, collected from the Gifu Prefecture, Japan, and related species.
Distances are based on Kimura's two-parameter model and calculated using MEGAS (Tamura ef al., 2011). Numbers
adjacent to internal branches indicate bootstrap probabilities (>90%) based on 1,000 pseudoreplicates. Haplotypes K2-
K6 and N1-N5 are newly found in this study (DDBJ/EMBL/GenBank Accession No. AB759881-AB759890). Nucleotide
sequences of AB620138, AB620139, AB620141-AB620143, AB620146, AB620149, AB620150, AB620159 are cited
from Kitamura et al. (2011). K1, AB620138 and AB620159 are the same haplotype. Numbers of individuals are indicated
in parentheses. Specimens which were collected in this study are shown by open boxes.
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