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Scalable generation of human iPS cell-derived lung epithelial cells

and their application to disease modeling.
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disease specific iPS cells from patients with primary ciliary

dyskinesia, disease modeling of primary ciliary dyskinesia
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The methods of differentiation from human 1PS cells into lung epithelial cells
has not been standardized globally. Animal models of human iPS cell-derived lung
cell transplantation therapy and disease modeling using human iPS cell-derived
lung cells have not been established yet. Transbronchial transfer of iPS cell-derived
lung progenitor cells are expected to support the concept of cell and scaffold-based
regenerative medicine for the treatment of tracheobronchial deficiency caused by
trauma or certain types of surgeries.

For lung disease modeling, most of the studies have been focused on the cystic
fibrosis (CF). CFTR is the responsible gene of CF and is expressed in both mature
and immature i1PS cell-derived lung epithelial cells. Disease modeling of CF focusing
on just CFTR function does not show how the function of the muco-ciliary clearance
1s impaired. The muco-ciliary clearance is the most important function and its
impairment induces a progressive decline of lung function and recurrent pulmonary
infection. Therefore, we emphasize that evaluation of muco-ciliary function is
essential for various airway disease modeling and we focused on primary ciliary
dyskinesia (PCD), because PCD is difficult to diagnose without direct evaluation of
ciliary function and no curable therapeutic agents have been developed.

Then we have started working on the development of the cell transplantation
therapy of human i1PS-cell derived lung cells as well as banking of the PCD
patient-specific iPS cells and disease modeling with the aid of cell biology and
clinical medicine.

In 2016, we tried to find the suitable condition which can regenerate airway
epithelium by using iPS cells. We mainly focused on the techniques of
transplantation of iPS cell-derived airway epithelial cells to the trachea of
immunodeficient mice and suitable conditions of mouse trachea.

For in vitro disease modeling of PCD, we started to obtain the informed consent
from patients with PCD and to generate iPS cell lines from their blood samples. In
parallel, we started to generate 1PS cell lines for modeling PCD by using genetic
modification techniques. Then we differentiated these i1PS cell lines to airway
epithelial cells by organoid formation and examined the cells by immunostaining
and electron microscopy. We started to obtain imaging data from iPS cell-derived
airway cells under the collaboration with Osaka University. As a result, we could
obtain the blood samples from patients with PCD, generate iPS cell lines and start
to analyze the imaging data of disease-specific iPS cell-derived airway cells

according to the initial plans.
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