
Teleosts comprise about half of all vertebrate species and
adapt to a variety of environments, including sea-water,
fresh water, the bottom of deep seas, and small creeks and
paddy fields. Analysis of their genome structure is important
to understand the adaptation and diversification in this
interesting group. Medaka is a small egg-laying “secondary”
fresh water fish found in brooks and rice paddies in Eastern
Asia. This species has a long history as an experimental
animal, especially in Japan. Our laboratory has conducted a
comparative genomic analysis focusing mainly on fish
chromosomes and gene evolution using medaka and other
fishes. In addition to these activities, our laboratory is
stepping ahead to lead the National BioResource Project
Medaka (NBRP Medaka). 

Ⅰ . Medaka genome sequence and the
vertebrate genome evolution 

We have successfully completed the genome sequencing of
Hd-rR (Southern inbred strain) at the draft level. Total
nucleotide length of the generated scaffblds is 700.4Mbp.
Comparative analysis with the genome of the northern
inbred line (HNI) revealed 16.4 million single nucleotide
polymorphisms (SNPS) which allowed us to develop a high
density SNP map that could be successfully used for

aligning generated scaffblds. The genome–wide SNP rate
between Hd-rR and HNI inbred strains is 3.42 % which is, to
our knowledge, the highest SNP rate seen in any vertebrate
species. We also identified 20,141 non-redundant genes with
5’-end serial analysis of gene expression (SAGE) tags
combining with Genscan. Using this medaka gene model,
we conducted  four-way comparisons of the synteny of
orthologous genes among the human and Tetraodon
genomes and the zebrafish gene map. Most of the medaka
and Tetraodon chromosomes have a one-by-one relationship
and about half of the medaka and zebrafish chromosomes
also correspond to a one-by-one relationship, even though
the lineage separation of these two species dates back more
than 191 million years. These results showed that the inter-
chromosomal arrangements in the teleost lineage were less
frequent than those of mammals whose lineage separation
dates back to 100 million years ago. We also successfully
reconstructed the pre-duplicated proto-chromosomes of the
ancestor of all ray-finned fish and described the scenario
leading to the present genome structure of medaka, zebrafish
and Tetraodon. 

Ⅱ. Evolution of the sex chromosome and sex
determination genes in Oryzias fish

The sex-determining gene DMY was identified on the Y
chromosome in the medaka, Oryzias latipes. However, this
gene is absent in most Oryzias fishes, suggesting that closely
related species have another sex-determining gene. In fact, it
has been demonstrated that the Y chromosome in O.
dancena differs from that in O. latipes, whereas both species
have an XX/XY sex determination system. Through a
progeny test of sex-reversed fish and a linkage analysis of
isolated sex-linked DNA markers, we showed that O.
hubbsi, which is one of the species most closely related to O.
dancena, has a ZZ/ZW system.
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Figure 1. Reconstruction of the pre-duplicated proto-chromosome and scenario leading to the medaka, Tetraodon and zebrafish genome
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Ⅲ. National BioResource Project Medaka
(NBRP Medaka)

In 2007, the NIBB was selected as the core facility of
NBRP medaka. Our laboratory is taking an active part of
this project. We provide, maintain and collect living
resources such as standard strains, inbred strains, mutants,
and frozen resources such as EST/cDNA and BAC/ Fosmid
clones, as well as the integrated information on medaka with
the goal of facilitating and enhancing the use of medaka as a
model organism. NBRP Medaka is aiming to establish a first
rate biological resource with the highest possible levels of
accessibility and ease of use.
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Figure 2. Phylogenetic relationships and sex determination mechanisms
in Oryzias fishes

Figure 3. Medaka provided from NBRP Medaka
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