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Main Research Topics

m Genomic and functional analysis of mitochondrial diseases

m Development of treatment methods for mitochondrial diseases

m Genomic analysis of other human genetic disorders

m Cell transdifferentiation into different cell types (“direct reprogramming”)

Major Activities

Department of Diagnostics and Therapeutics of Intractable Diseases was established in
2016. We are engaged in a wide range of research on intractable diseases, from diagnosis to
treatment. Our primary research interests are genomic analyses of congenital metabolic
disorders (mainly mitochondrial disease), other inherited diseases* and regenerative
medicine for type 1 diabetes. In collaboration with Intractable Disease Research Center of
Juntendo University, our mission involves identifying novel causative genes underlying
diseases and performing functional analyses, with the aim to clarify their pathologies and
pave the way for treatments.

Although standard approaches to genomic analysis can identify pathogenic variants in
30-40% of genetic disorders, in the remainder of cases, they cannot identify any candidate
or can identify variants of uncertain significance (VUSs) to pathology. To address these
issues, we employ a variety of omics tools and approaches, as well as functional
verification, i.e., examining whether the gene can rescue the damaged function in patient-
derived fibroblasts or loss-of-function cells by the gene overexpression.

We are also interested in diabetes therapeutics, engaging in applied clinical research on
transdifferentiation (“direct reprogramming™) of somatic cells to pancreatic B cells using
patented innovative technology, as well as R&D for drug therapies using cardiomyocytes
induced from induced pluripotent stem cells (iPS cells) of patients.

*Lynch syndrome, polycystic kidney disease, childhood-onset inflammatory bowel disease,
familial hypercholesterolemia, etc.
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Funded research topics (AMED):
- Comprehensive functional annotation of VUSs specific to mitochondrial diseases in Japanese children
- Development of innovative technology to create artificial pancreatic islets by the direct conversion of
somatic stem cells
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