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(3%  FE) Researcher matching to promote research on rare diseases using iPS cells
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The invention and improvement of human iPS cell (induced pluripotent stem cell) technology has accelerated the
understanding of the pathogenesis of rare and intractable diseases and the development of therapeutic methods.
When iPS cells are established from a patient with a certain disease (disease-specific iPS cells), iPS cells that
reflect the patient's genomic information can be obtained. By differentiating these iPS cells into diseased cells, the
pathology of individual patients can be reproduced in vitro. In extremely rare isolated cases, disease-specific iPS
cells have been reported to be indispensable for accurate diagnosis and clarification of the pathophysiology of
patients, indicating that disease iPS cell technology can make an essential contribution to the diagnosis, analysis,
and development of treatments for rare and intractable diseases.

On the other hand, the technology for inducing differentiated cells from iPS cells and analyzing their phenotype
is complex and is still being updated in many differentiation systems, which is often a problem in the construction
of disease models using disease iPS cells. This makes it difficult for researchers of rare and intractable diseases
who wish to enter the field of iPS cell-based analysis to do so. For this reason, few researchers are conducting
research using iPS cells compared to pathological models using animal models or cell lines.

For rare and intractable diseases, consortia have been established with the goal of improving diagnostic and
therapeutic techniques through the accumulation of cases. In Japan, IRUD was established in 2015 under the
leadership of AMED. IRUD is promoting a project to establish a model organism network as "Beyond Genotyping,"
and is developing model-based phenotypic analysis of genetic mutations. This project is being conducted by
matching researchers of model organisms with clinical researchers. Although model organisms are extremely
effective tools, there are cases in which phenotypic analysis using human cells is necessary because gene
functions may differ from those of humans, and iPS cell technology is a useful option. However, in order to promote
the use of iPS cell technology to disease researchers who have never used iPS cells, it is desirable to conduct
joint research with researchers who have abundant experience in the use of iPS cells.

Therefore, in this project, researchers who are engaged in the development of differentiation systems and
disease modeling using iPS cells (iPS cell researchers) will be matched with researchers of rare and intractable
diseases, including IRUD (Initiative on Rare and Undiagnosed Diseases) (disease researchers). The goal was to
accelerate the elucidation of the pathogenesis of rare and intractable diseases and the development of treatment
methods by matching iPS cell researchers with disease researchers, and promptly applying the identified genetic
mutations to a phenotypic analysis system using iPS cells.

The research methods were as follows.

First, a matching secretariat was set up, and the following were carried out as window operations.
Dissemination of matching proposals
Creation of a list of iPS cell researchers
Collecting research details of disease researchers and posting them to iPS cell researchers
Prepare and publish matching proposal guidelines

Organize and manage proposal steering meetings
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Holding and operating the Matching Evaluation Committee

The actual matching procedure is as follows.

(1) Disclose information on iPS cell researchers to disease researchers on a confidential basis, and ask them
to send iPS researchers who wish to be matched and cases they wish to analyze to the secretariat.

(2) The secretariat matches disease researchers with iPS cell researchers.

(3) The matched pairs will consult with each other and submit a research plan to the secretariat.

(4) Based on the research plans, the Matching Evaluation Committee determines the adopted proposals.
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(5) Allocate a budget to the adopted proposals and have them conduct research.

In FY2020, IRUD researchers listed candidate diseases. Researchers studying these diseases were matched
with iPS cell researchers, and the Matching Evaluation Committee deliberated on 10 candidate cases for matching
and approved the matching.

In FY2021, 28 applications were received from disease researchers, and matching was approved for 26 of them.
As a result of the review, 11 of them were adopted.

In FY2022, 19 applications were received from disease researchers, of which 19 were approved for matching.
As a result of the review, 11 of them were selected.

For each adopted matching pair, a budget allocation was made through a recommissioning agreement with the
iPS cell researchers, and the establishment of a joint research infrastructure and disease analysis research were
carried out.

This research enabled us to continue to provide new phenotypic analysis options to researchers of rare
intractable diseases. It is expected that more researchers will be able to use the flow of disease research from
clinical to genome analysis to disease iPS cell research, thereby establishing a new medical treatment-research

network that will lead to the treatment and diagnosis of patients with rare and intractable diseases.



