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In this study, we aimed to promote research on rare diseases, particularly designated intractable diseases, by
establishing disease-specific induced pluripotent stem (iPS) cell lines in collaboration with medical institutions
and depositing them with the RIKEN BioResource Center (BRC). We planned to generate 50 lines per year,
for a total of 150 lines over three years. Rare diseases encompass a wide variety of conditions, and the number
of researchers and clinicians working in this field is limited, making iPS cell line establishment particularly
challenging. To address this, our proposal sought to expand iPS cell resources that can contribute to the

diagnosis, treatment development, and elucidation of disease mechanisms in rare diseases.

Rare diseases often have extremely small patient populations and lack established diagnostic and therapeutic
methods, making research progress difficult. The limited number of patients makes it challenging to conduct
clinical trials or secure biospecimens; thus, disease modeling using iPS cells represents a valuable approach.
iPS cells can be derived from patient somatic cells and are particularly suitable for studying genetic disorders.
In Japan, under the designated intractable disease system, patient samples with well-defined diagnostic criteria
and comprehensive clinical information can be obtained, making them useful as research resources. As of
February 2022, number of iPS cell lines derived from designated intractable diseases had been deposited at
the RIKEN BRC; however, most of these lines were derived from a couple of cases, which limits
reproducibility and genotype-phenotype analyses. Therefore, there is a growing need to establish iPS cell lines

from additional diseases and cases.

To this end, we established a collaborative framework with the National Hospital Organization, revised
informed consent forms and a master protocol, obtained ethics committee approval, and launched the project.
In addition to effectively utilizing already recruited cases, we updated the informed consent documents and

prepared for new recruitment. We utilized 293 previously recruited cases and conducted four new recruitments.
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As a result, we successfully and rapidly achieved our goal of establishing iPS cell lines from 150 cases. This

achievement led to the expansion of a high-quality rare disease iPS cell resource.

The episomal vector method was used for reprogramming, and rigorous quality control assessments were
conducted, including evaluation of undifferentiated markers, episomal plasmid retention, karyotyping, and

mycoplasma testing. All cell lines underwent deposit application procedures.

The recruitment system and rigorous iPS cell establishment and characterization protocol developed in this
study are of significant scientific value, as they ensure the acquisition of high-quality, consistent patient-
derived cellular resources. In particular, the use of the episomal vector method and strict evaluations of
pluripotency, karyotypic integrity, and plasmid clearance resulted in a reliable cell resource suitable for
reproducible experimentation. These iPS cell resources will be essential for basic research, including the
elucidation of disease mechanisms, disease modeling, and biomarker discovery. Furthermore, they hold great
promise for future applications in gene expression analysis accounting for ethnic diversity and personalized
drug screening, providing new insights into disease heterogeneity and individual variation that were previously
unattainable. In addition, through international data sharing (e.g., deposition in NBDC), this project will
contribute to the acceleration of global disease research and the strengthening of the biomedical knowledge

base.



