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Disturbance of brain environment by impairment of proteolysis leading to
neurodegeneration
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We show that impairment of the ubiquitin-proteasome system, but not the
autophagy-lysosome system in motor neurons replicates ALS in mice. Conditional knock-out mice of the
proteasome subunit Rpt3 in a motor neuron-specific manner (Rpt3-CKO) showed locomotor dysfunction and
typical ALS cytopathology. On the other hand, motor neuron-specific knock-out of Atg7 (Atg7-CKO), only
resulted in no TDP-43 or FUS pathologies or motor dysfunction was observed. These results strongly
suggest that proteasomes, but not autophagy, fundamentally govern the development of ALS. Recent genetic
studies have revealed that GBA mutations confer a strong risk for sporadic Parkinson®s disease (PD). To
investigate how GBA mutations cause PD, we generated GBA knockout medaka that are deficient in
glucocerebrosidase activity. Pathological findings represented lysosomal abnormalities in neurons and
alpha-synuclein accumulation in axonal swellings, linking GBA mutation and pathogenesis of PD
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