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Studies on stem cell differentiation and growth process in neurodegenerative
diseases focusing on biometals
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Amyotrophic Lateral Sclerosis (ALS) is the most intractable neurological
disease, and we have revealed that Zn, metallothionein, Zn transporter and related miRNAs are
involved in intracellular aggregation, cytotoxicity, oxidation and various stresses such as
endoplasmic reticulum as a pathological mechanism of ALS. Among idiopathic basal ganglia
calcification (IBGC) cases, we found that 40-50% of familial cases had SLC20A2 mutation and 10% had
PDGFB mutation in Japanese cases. We generated iPS cells from the patients and differentiated them
into vascular endothelial cells to reproduce each phenotype. Molecular mechanisms of neuronal damage

caused by low heavy metal (Hg) load and low zinc load during embryonic period were elucidated. The

studies revealed that biometals play an important role in the pathogenesis of each neurodegenerative
disease, opening the way for new drug discovery.
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