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1. Background of research
Orientation of the cell division axis with the predetermined axis plays an essential role in tissue morphogenesis.
There is increasing evidence for the implication of the defects in cell division axis in mammalian diseases,
including tumorigenesis and polycystic kidneys. However, the mechanisms regulating oriented cell division in
mammals remain largely unknown.

2. Research objectives
The skin epidermis is a stratified epithelium, which consists of a single basal layer of proliferative cells that
adhere to an underlying basement membrane and the multiple layers of differentiating suprabasal cells. During
development, the basal epidermal cells divide parallel or perpendicularly to the basement membrane, which
promotes stratification and two dimensional growth of the epithelium, respectively. The aim of this project is to
clarify the molecular mechanisms for the control of cell division axis in both culture cells and in epidermal cells.
We also examine how these mechanisms contribute to the stratification of epidermis and skin homeostasis.

3. Research characteristics (incl. originality and creativity)
The systematic approaches in mammals to survey the regulatory molecules for spindle orientation are lacking.
We performed survey in culture cells and identified novel regulators for spindle orientation. By using both
culture cells and mouse, this study enables the biochemical, cell biological and developmental approaches to
reveal the novel mechanisms for cell division axis, which has been difficult so far.

4. Anticipated effects and future applications of research
This study elucidates the control mechanisms for cell division axis of skin, which is essential for the skin
homeostasis, and thus may contribute to develop a novel skin care medicine. The cell division axis is tightly
controlled in various tissues, including T cells, brain, kidney, colon. This study should contribute to understand
the control mechanisms for cell division axis in these tissues.
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