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Abnormal accumulation and aggregation of proteins, such as tau and synuclein are main
pathological features of dementia-related neurodegenerative disorders. Recently, the
hypothesis that those proteins are transmitted and propagated like prion is proposed. In this
project, we will elucidate the regulatory mechanism of transmission and propagation, and
the structural specificity of those abnormal proteins to each disease and brain lesions. We
will further develop the diagnostic and therapeutic basis for those diseases.

In this year, we performed synuclein seeds propagation experiment using mice. We injected
the synuclein seeds and found synuclein inclusions colocalized with sodium channel beta4
subunit and Nav1.2, which are markers for axons of medium spiny neurons and with tyrosine
hydroxylase, which is a marker for axons derived from neurons in substantia nigra. The
result suggests the seeds are transmitted through anterograde and retrograde transport. We
also performed the collasotomy before injecting the seeds, resulting the drastic reduction of
inclusions in the contralateral side. It 1s suggested that the seeds are transmitted through
the neural circuit.

To elucidate the property of seeds, we made different synucleins with disease mutations and
analyzed their aggregation property. We analyzed the distribution of abnormal synuclein in
synucleinopathy brains and also established the seed amplification system using protein

misfolding cyclic amplification.
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