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Analysis of signal-regulatory factors that control undifferentiated state and differentiated
state of pluripotent stem cells
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SYNOPSIS

“Naive” mouse embryonic stem cells (mESCs) are derived from pre-implantation embryos and possess pluripotency, the ability to
differentiate into every cell type of the body. “Primed” mouse epiblast stem cells (EpiSCs) are also pluripotent stem cells but are
derived from post-implantation embryos. ESC-derived EpiSCs (ESD-EpiSCs) are “primed” pluripotent stem cells and can be
reverted to naive mESCs under appropriate culture conditions. In naive mESCs, the maintenance of undifferentiated state and the
induction of differentiation are regulated by several signaling pathways such as LIF, BMP4, Wnt and FGF4 signaling pathways.
These signaling components are regulated by posttranslational modification including phosphorylation, ubiquitination and
O-GlIcNAcylation, O-linked B-N-acetylglucosamine (O-GIcNAc) modification on cytosolic and nuclear proteins. However, the
functions of O-GIcNAc in primed ESD-EpiSCs and in the reversion from primed to naive states remain unclear. Furthermore,
recently, it has been reported that the reactive species regulate the several signaling pathways. However, the effects of the reactive
species on the signaling pathways contributing to the differentiation from mESCs have not been clarified yet. In this thesis the
following functions of signal-regulatory factors are newly elucidated; 1) O-GIcNAcylation plays an important role in the survival of
primed ESD-EpiSCs and in their reversion from primed ESD-EpiSCs to naive rESCs and 2) reactive species inhibit naive mESC
differentiation to mesoderm and endoderm but promote ectodermal differentiation by enhancement of FGF4 signaling and inhibition
of Wnt signaling.
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