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Abstract

Mouse embryonic stem (ES) cells are the cultured pluripotent stem cells derived from the inner cell
mass (ICM) of the isolated blastocyst stage embryos. The ES cells are essential tools for the analysis
of cell differentiation and development using developmental technology, such as the production of
knock-out mouse. The in vitro differentiation of ES cells is considered an experimental system repro-
ducing the early cellular differentiation in vivo and is also a technique frequently used for analyzing
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the cell differentiation process. The methodologies of differentiation of ES cells to specific cell types
and lineages are being established. Due to development of induced-pluripotent stem GPS) cells, the

stem cell research area is one of the most active fields-not only in basic biological science, but also in
medicine and industry. The importance of the analyses of the ES cells and the related stem cells 1s in-

creasing. We are analyzing the epigenetic regulation of cell differentiation and germ cell development
using the ES cell in vitro differentiation system as the model to analyze the mechanism of epigenetic

regulation accompanying cellular differentiation and responses to the environmental factors of the or-

ganisms. In this review, I would like to introduce our approach using ES cells as an in vitro system
of epigenetic regulation of the development and response to environmental factors.
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