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Practical Research Project for Rare/Intractable Diseases
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Development of anti—parkinsonian medicine enhancing mitochondrial

clearance via autophagy induction.
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(F& ) (DDevelopment of quantitative mitophagy assay system with PD—iPS

cells.

@Exploring autophagy enhancers improving PARK2/6-iPS cells.
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(F& EE) (DClinical data mining of sporadic PD patients,

@]ldentification and assessment of patients with mitophagy

insufficiency detected by iPS—cells oriented assay.
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@Analysis of pharmacological effects of mitophagy enhancers on

dopaminergic neurons derived from iPS cells of sporadic PD patients.
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@Establishment of dopaminergic neurons from iPS cells
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Parkinson’s disease is the second common neurodegenerative disease in Japan. No disease-modifying
therapy has been established against this disease. In this research project, collaborating with
Okano’s group, we aim to establish a high throughput screening system with dopaminergic neurons
differentiated from iPS cells and to identify novel chemicals enhancing PINK1/parkin-independent
mitophagy with this system. We have completed identification of novel PINK1/parkin-independent

mitophagy inducers with dopaminergic neurons derived from PARK2-iPS cells.

1. Development of a high throughput screening system focusing on mitophagic activity:
Based on a novel inducible method for dopaminergic neurons up to 60 %, we established
semi-quantitative system focusing on the amounts of mitochondria unable to be cleared
by mitophagy. This system is applicable to drug screening for mitophagic activity induced
by hypoxia or iron deficiency.

II. Identification of chemicals inducing PINK1/parkin-independent mitophagy:

Already, we found 38 chemicals enhancing macroautophagy, which would also enhance
non-selective or selective mitophagy. In this context, we checked the effects on mitophagy
with he established system and identified 2 chemicals increasing
PINK1/parkin-independent mitophagy. We are planning to perform clinical trial of one of
them.
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I11. Analysis of dopaminergic neurons from sporadic PD-iPS cells clinically and
experimentally.
We collected T cells from peripheral blood from 200 PD patients and 100 controls and
disease controls associated with clinical information. Based on the materials, we are

performing phenotype analysis of the dopaminergic neurons from the iPS cells.
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