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Carassius auratus, a primary freshwater fish with bisexual diploid and unisexual gynogenetic triploid
lineages, is distributed widely in Eurasia. Although several genetic studies have been conducted on C.
auratus, they have not provided clear phylogenetic and evolptionary descriptions of this fish, probably
due to the existence of selection biases in sampling sites and DNA regions analyzed. We attempted to
clarify the evolutionary entity of East Asian C. auratus populations by redressing the above two
biases. We conducted a detailed analysis of a large dataset of mitochoﬁdrial gene sequences (CR,
ND4, ND5, and cyt b; 4,669 bp in total) obtained from 885 specimens of C. auratus collected from a
wide area in East Asia. Our phylogeographic analysis revealed two lineages, one distributed mainly in
the Japanese main islands and the other in various regions in and around the Eurasian continert,
including the Ryukyus and Taiwan. 'The two lineages include seven old sublineages (0.2 Mya) of high
regional specificity, which are composed of endemic populations indigenous to each region. Some of
these seem to be affected by artificial introductions of C. auratus belonging to other sublineages.

From the distributional survey of C. auratus in 81 waters on 15 islands of the Ryukyus, a total
of 485 individuals were observed from 38 waters of 11 islands. MtDNA haplotyping of those
individuals revealed that they are composed of 254 (52 %) domestic and 231 (48 %) introduced
individuals. Domestic specimens were widespread throughout the Ryukyus and mainly inhabited the
natural waters. On the other hand, introduced specimens were sporadic and mainly inhabited the
arﬁﬁcial waters, especially in the reservoirs. Ploidy examination by flow cytometry showed that
domestic populations are composed of only diploids or diploids and triploids, whereas introduced
populations are often consisted of only triploids. The fact that C. auratus could not be found in some -
islands where once their presence was confirmed suggested the possibility of recent decreasing of C.
auratus. Because domestic and introduced specimens cannot be distinguished morphologically, we
developed a simple and easy method that can distinguish those specimens. Two allele-specific primers
specific to either domestic or introduced C. auratus targeting mitochondrial ND4 and ND5 gene
regions were developed based on published sequences. Each primer was designed to amplify different
size fragment by reacting with respective reverse primers. From the confirmatory experiments, the
multiplex PCR reaction using primer mixture including above two specific primer sets and one
non-specific primer set for positive control was confirmed to be an effective method for distinguishing

Ryukyuan domestic and introduced C. auratus.
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