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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 takes various approaches including genetics, functional genomics, and bioimaging. Using these technologies,
we focus on processes of development and epigenetic reprogramming of pluripotent embryonic cells and germ

cells in mice.
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Development of Technology in 2010-2011
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(1) Functional genomic analyses using BAC resources.

For characterization of ‘genotype or genetic background’ of
biological resources, we have been using BAC (bacterial artificial
chromosome) resources derived from various materilas. For
example, we had constructed the library from the Japanese wild

mouse strain, MSM/Ms, and retrieved numerous single nucleotide

polymorphisms (SNPs), which in turn used for characterization of
genomes of standard laboratory strains. Recently, by screening the
MSM library, we have isolated mouse Hiomt (hydroxyindole
O-methyltransfease) gene which have not been found in public
genome database based on C57BL/6J genomic sequences.
Intriguingly, the BAC clone mapped to pseudoautosomal region
(PAR). Structure or genomic sequence of the PAR is completely
unknown in mice, and only partially known in human. This valuable
genomic resource should facilitate future studies on the PAR in
mice. We have also taken BAC transgenesis approach to identify
mutated genes such as Usp46 regulating “behavioral despair” or the
responsible gene for embryonic lethal mutation, tw’, mapped in
t-complex of mouse chromosome 17. The tw’ gene is required for
cell-cell interactions regulating growth and differentiation of
pluripotent embryonic cells. Knowledge obtained from this study
will contribute to developmental biology as well as stem cell
biology. As a collaborative effort within RIKEN BRC, we have
constructed the first BAC library of the current, world-standard
strain, C57BL/6N, determined BAC end sequences by supports
from NBRP (National BioResource Project), and made on-line
browser for the BAC clones open to the public.
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(2) Development of small scale technique for the
analysis of genome-wide DNA methylation profile.
Modulations of the genome by DNA methylation or histone
modifications are important mechanism involved in gene
expression regulation. Studies on this "epigenetic" regulations
become more and more important currently in many fields of
life sciences. We have previously established a novel
experimental system, enabling us to observe changes in global
DNA methylation of living cells. Currently we have developed a
microarray-based method for genome-wide analysis of DNA
methylation in minuscule number of cells by improving the
method reported by Khulan et al. (2006). We could start the

analysis with 1/500 of the material needed for the original
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method, and collect DNA methylation profiles from small
number of cells (~1,000 cells) derived from embryos or stem
cell lines. We are now improving this method by applying next
generation sequencing technology. These should be effective
means for the analyses of gene expression and epigenetic
reprogramming processes, and for quality control of various

cellular resources.
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