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The elucidation of the pathogenesis and development of therapies for dementia and neurodegeneration associated with

aging—threats in an ultra-aged society with a declining birthrate—are of critical socioeconomic importance. There is
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https://inoue.cira.kyoto-u.ac.jp/cohort/

a strong need for this research from both academia and industry, and it constitutes a major societal demand.

In sporadic neurodegenerative diseases, which constitute the majority and for which causative genes are unknown, it is
difficult to generate genetically modified animal models. However, it is possible to establish iPS cell models, making
it feasible to conduct pathogenesis research and drug discovery studies even for sporadic cases without known genetic
mutations. Moreover, the establishment of uniquely Japanese iPS cell cohorts is essential to enhance Japan’s research
distinctiveness.

In this research and development project, we collaborated with registries and biobanks of neurodegenerative disease
patients and healthy individuals to establish and maintain iPS cell cohorts.

In recent years, disease-specific iPS cells established from patient somatic cells have enabled the differentiation of
various types of neural cells, making it possible to study neural cells containing patient genetic information in vitro.
Historically, research using patient-derived neural cells was largely limited to pathological analyses of post-mortem
tissues. Thus, iPS cell technology is bringing about a revolution in the study of neurodegenerative diseases.

Since the majority of neurodegenerative diseases are sporadic, effective utilization of iPS cells requires collaboration
with patient cohorts and biobanks that possess associated clinical information, such as diverse clinical records of
sporadic cases, to achieve a comprehensive understanding.

In this research project, we collaborated with patient cohorts of neurodegenerative diseases discovered in Japan or for
which patient accumulation is high in Japan, as well as with large-scale cohorts of healthy individuals, to promote the
construction of an iPS cell cohort.

This research and development effort has the following key features:

1. Promotion of iPS Cell Cohort Construction
By collaborating with patient registries and biobanks, we accelerated the construction and maintenance of iPS
cell cohorts.

2. Development of High-Demand iPS Cell Cohorts
We established iPS cell cohorts of neurodegenerative disease patients, which are in high demand by both
academia and industry.

3. Enhancement of Japan’s Biobank Value
By collaborating with Japanese-specific patient cohorts—such as those for diseases discovered in Japan or with
high patient concentration in Japan—and depositing the resulting iPS cells, we enhanced the value of Japan’s
biobanks.

Furthermore, by utilizing the deposited iPS cells for disease research, it is expected that the resulting disease models
will promote the use of these resources in drug discovery by companies and in pathomechanistic research by academia.

Specifically, we established iPS cell cohorts in collaboration with the following registries and biobanks:

. Frontotemporal Lobar Degeneration (in collaboration with "FTLD-J")

. Amyotrophic Lateral Sclerosis (in collaboration with "OPTN-mutant ALS Patient Cohort" and
"Shiga-type ALS Patient Cohort")

o Parkinson's Disease-related Disorders (in collaboration with "PADNI")

. Kii ALS/PDC (in collaboration with "Kii ALS/PDC Patient Cohort")

. Okinawan-type ALS (HMSN-P) (in collaboration with "Okinawan-type ALS Patient Cohort")

o Xeroderma Pigmentosum (in collaboration with the "Research Team for Establishing a

Multidisciplinary Care System to Meet Unmet Needs in Neurocutaneous Syndromes")

o Healthy individuals (in collaboration with "Tohoku Medical Megabank Organization")
Data Collected in This Study
o Quality Control Data:



Morphological images during maintenance culture, confirmation of undifferentiated markers, karyotype
analysis, confirmation of absence of mycoplasma infection, and verification of differentiation capacity into
target cells.

. Associated Information:
Clinical information of the subjects (e.g., age at sample collection, sex, age at disease onset, family history).

. Molecular Data:
RNA-seq data and whole-genome sequencing data.

For cases where somatic cells had already been collected or iPS cells had already been established, we constructed
and organized iPS cell cohorts with the addition of associated information. We also completed ethics applications
considering the use of these resources for drug discovery by companies.

Additionally, we promoted the deposition of iPS cells to the RIKEN BioResource Research Center (BRC). Utilizing
these deposited iPS cells for disease research is expected to facilitate their subsequent application in drug discovery

research by companies and pathomechanistic research by academia after model establishment.



