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Identification of the morphogenetic mechanism of adult mammalian organs with the
aim of in vitro construction of three-dimensional organs

Takeo, Makoto
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In this research, we aimed to identify the cellar and molecular mechanism of
morphogenesis of tissue/organ in adult mammals. To this end, we used mouse zigzag hair shaft, which
always bend 3 times, as a model system. By time course analysis of hair shaft morphology, we found
that hair bend was formed according to the novel infradian rhythm with 3.5-day interval. We also
found that the combination of hair matrix, a progenitor cell of hair shaft, and their micro-niche,
dermal papilla, changes right before bend formation (niche switching). At this time point, Aff3 and
Ptn genes are upregulated and suppression of forced activation of these genes result in the
disturbance of the timing of niche switching and bend formation. In addition, the disturbance of the
bend formation was observed aged mice. These results show the cellar and molecular mechanism of
tissue morphogenesis in adult mammals.
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