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1. Background of research
Spermatogonial stem cells (SSCs) can be transplanted into the seminiferous tubules of testes. They colonize a
special microemvironent called “niche”, which supports and regulates the self-renewal and differentiation of
SSCs. Although niche plays important roles in regulating the functions of SSCs, its molecular mechanisms
remain unclear.

2. Research objectives
Stem cells migrate into niche and form colonies, and this phenomenon is called “stem cell homing”. This
reseach is directed toward elucidating the molecular mechanisms involved in mammalian SSC homing and the
roles of niche in regulations of SSCs.

3. Research characteristics (incl. originality and creativity)
Frequencies of stem cells in tissues are significantly low, and it makes the analysis of stem cells difficult.
However, SSCs have several advantages. First, the structure of testes is simple, making the niche localization
relatively clear. Second, SSCs can be transplanted into testes, and functional activities of SSCs can be
examined by transplantation assay. Third, SSCs can be expanded, and genetically manipulated in vitro. Taking
advantages of these characteristics, this research uses unique approaches to elucidate the homing mechanism
of SSCs.

4. Anticipated effects and future applications of research
Male infertility, which often occurs as a side effect of cancer therapy, is a serious problem for child patients.
Cryopreservation of SSCs and auto-transplantation into testes could be one of the optional therapies with high
probability for these patients. In addition, improvement of SSCs technology is important for practical
approaches in cryopreservation of precious animals and genetic modification of animals. Information about the
mechanism of SSCs homing, which will be obtained in this research, will be useful for improving the efficiencies
of transplantation, and have significant impacts on medicine and agriculture.
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