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In our technological development, in order to establish a system to induce epithelial and mesenchymal stem
cell differentiation from human iPS cells for inductive field of cranial ectodermal organs for cranial ectodermal
organ induction. For the technical development, we have been collaborating with universities and other
technological development projects with iPS cell technologies and experiences to introduce the latest human
iPS cell manipulation techniques and realize organ regenerative medicine. For this purpose, we will develop
basic techniques for stem cell manipulation and promote technological advances for culturing systems capable
of developing three-dimensional organs.

In the research and development until last year, we established an integral technique to culture and embryoid
bodies (EB) containing neural crest cells and ectodermal epithelial cells that were developed using human iPS
cells. In addition, we developed the clustering-dependent embryoid body (CDB) method, which allows the
evaluation of induction stages, by three-dimensionally placing multiple EBs in a collagen gel drop and
transplanting them in vivo. Using this method, differentiated EBs were cultured in vivo, demonstrating the



development of exocrine gland-like organs. Thus, we have investigated the induction conditions of the in vitro
culture system.

Simultaneously, salivary gland-like tissues were generated from mouse ES cells at a collaborative university.
We have introduced this technique, because the technique for induction from mouse ES cells of the research
group and the integral inductive technologies of RIKEN should be combined to facilitate the development of
our technique for exocrine gland induction from human iPS cells. Since only epithelial tissues were prepared as
regenerated salivary glands in the joint research with the collaborative organization, their interactions with
mesenchymal cells are critical for the maturation during salivary gland development. Thus, the regenerated
salivary gland epithelial tissue derived from mouse ES cells and the mesenchyme tissue of the mouse fetal
salivary glands were reconstructed, and evaluated by orthotopic transplantation. As a result, the maturation of
the salivary gland tissue derived from mouse ES cells and the secretion from the salivary glands into the oral
cavity were confirmed, demonstrating the engraftment and functional regeneration of the regenerated salivary
glands.

Therefore, the conditions of induction from mouse ES cells were applied to examine the cytokine
concentrations and the administration time, resulting in epithelial tissue formation on the surface of EBs. Then,
genes critical for the early development of the salivary glands were expressed using an adenovirus vector,
resulting in nerve cell and sebaceous gland-like tissue formation. Thus, the craniofacial region could be induced
from human iPS cells. In the future, the conditions of salivary gland induction will be optimized by utilizing
craniocaudal axis information for downward induction to an oral region.
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