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Aim of our team is to develop technologies and experimental tools/ resources for characterization of 'genotype, phenotype
and epigenotype' of biological resources. Through these efforts, we would extend utilities of bioresources collected at RIKEN
BRC and facilitate research in the fields of life science. Toward this goal, our team uses various approaches including
genetics, functional genomics, and bioimaging. Using these approaches, we focus on processes of development and epigenetic

reprogramming of pluripotent embryonic cells and germ cells in mice.
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(1) Construction of BAC library from MSM/Ms

strain derived from Japanese wild mouse, and

its use for functional genomics.
MSM/Ms is an inbred strain derived from the Japanese wild
mouse, Mus musculus molossinus. This strain shows unique
genotypes/phenotypes compared to widely used laboratory
strains. We have constructed high quality bacterial artificial
chromosome (BAC) library from MSM/Ms and used these
clones to retrieve a number of single nucleotide polymorphisms
(SNPs) or to identify mutated genes by BAC transgenic rescue
experiments. Recently we have isolated Hiomt gene which have
not been found in the library of the standard strain, C57BL/6
(B6). Hiomt gene encodes an enzyme essential for melatonin
synthesis, but B6 strain is known not to have the enzyme
activity. The Hiomt gene cannot be found in public genome
database based on B6 genomic sequences. Since MSM
possesses the enzyme activity, we screened the MSM BAC
library and isolated successfully BAC clones containing the
Hiomt gene. Intriguingly, the BAC clone mapped to pseudoauto-
somal region (PAR) and appeared to contain most of the PAR.
The PAR is the genomic region behaving as if it were on
autosome, although it is on sex chromosomes. Thus the PAR is
an important genomic region in terms of chromosome evolution
and/or sex chromosome functions. However, structure or
genomic sequence of the PAR is completely unknown in mice,
and only partially known in human. This valuable genomic
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resource should facilitate future studies on the PAR in mice.
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(2) Positional cloning of gene essential for growth
and differentiation of pluripotent embryonic cells.
Post-implantation mouse embryos consist of extraembryonic
tissues giving rise to placenta and epiblast. The epiblast is
pluripotent, giving rise to all three germ layers, and shares
many common features with ES cells. Regulation of proliferation
and differentiation of epiblast is an important issue for develop-
mental biology and stem cell biology.
tclwb is a t-complex recessive lethal mutation of the
twb-haplotype. Since twb/twb embryos die soon after implanta-
tion, the tclwb gene is thought to play an important role in early
embryogenesis. Previous studies have demonstrated that twb
homozygotes do not survive past the gastrulation stage due to
extensive death of the epiblast, whereas the extraembryonic
tissues were less affected. We have narrowed down the twb
critical region to 750 kb by positional cloning strategy involving

BAC transgenic rescue. Recen we could find mutated
candidate gene and confirmed that the gene is indeed involved
in cell-to-cell interactions required for growth of the pluripotent
embryonic cells.
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