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Development of innovative technologies towered organ regeneration by control of
organ fate

Tsuji, Takashi
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In this research project, we aimed to identify the mechanism of organ fate
determination and to prove the concept of direct reprograming organogenesis, which could regenerate
various organs by modifying organ fate. To this end, we identified candidate transcription factors
involved in organ fate determination of the submandibular gland, molars, and hair follicles of mice.

Using salivary gland-inducing factors, we attempted to change the fate of adult hair follicle stem
cells and found no positive sign of salivary gland organogenesis. On the other hand, the forced
expression of salivary gland-inducing factors enabled the induction of salivary gland primordia not
only from the oral mucosa of fetal and neonatal mice, but also from neonatal skin tissue. Orthotopic

transplantation of these primordia resulted in the functional regeneration of salivary gland. These
results proved the concept of organ regeneration by changing the fate of organs.
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