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In the medicine for pre- and postnatal development, it covers diverse type of sick condition and
congenital diseases with genetic characteristics, and most pathological condition strongly related with
the organ/tissues’ development and differentiation. The etiology and the pathological mechanism of the
diseases are not clearly identified in many cases, and there are many rare diseases. Major
pharmaceutical companies do not actively promote research and development of new therapies for such
rare diseases, because the number of patients who can be treated with such drugs is too small as
becoming "Market". In addition, developmental diseases are caused by cellular/tissue development and
differentiation, making it difficult to establish a disease biological model leading to develop new drugs.
Here, we present a promising study plan which derive rare disease specific iPS cell lines. It expects to
lead to disease onset and disease state elucidation by steadily continuing medical research among
growth-stage diseases and constructing the establishment of induction system of the are diseases’ 1PS
cells. The target diseases include progressive familial intrahepatic cholestasis, MIRAGE syndrome,
congenital adrenal hyperplasia, and imprinting diseases including Kagami-Ogata syndrome.

In the first year of the project, we set up a system to recruit patients and prepared procedures for
handling clinical samples. In our efforts to develop technology for screening pathological models and
discovering drugs for gastrointestinal diseases that are difficult to treat, we successfully created

induced pluripotent stem (iPS) cells from four different patients with progressive familial intrahepatic
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cholestasis type 1 (PFIC1). This allowed us to establish a model for evaluating the absorption kinetics
of bile acids, which forms the basis of our evaluation system. We also established iPS cells for MIRAGE
syndrome and developed a system to validate the induction of adrenocortical differentiation. In our
exploration of the causes and mechanisms of imprinting disorders, we successfully generated 1PS cells
from a family member with pseudohypoparathyroidism. This enabled us to construct a system for
analyzing the regulatory mechanisms of gene expression, providing an important foundation for
studying disease pathogenesis in various models. In the final year of the project, we performed RNA-
seq analysis on the PFIC1-mini guts, which allowed us to propose a molecular mechanistic model
related to the pathogenesis of bile malabsorption. Additionally, we developed a new gene therapy model
for 118 hydroxylase deficiency, a type of congenital adrenocortical hyperplasia, using diseased iPS cells.
This model represents the first human model for gene therapy development in this specific condition,
utilizing an adeno-associated virus vector. Overall, although our project primarily focuses on rare
diseases, we were able to obtain results that contribute to the development of diagnostic and
therapeutic methods for various diseases by utilizing disease-specific iPS cells. It is important to
highlight that we have also established the biomodels that will continue to be utilized for pediatric rare

diseases.



