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Mechanism for the propagation and clearance of tau and alpha-synuclein proteins
in neurodegenerative disease
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To better understand the mechanism of intracerebral accumulation and
clearance of pathogenic proteins that cause neurodegenerative diseases, we performed in vivo brain
imaging of disease model animals. We developed an experimental system for visualizing tau and o
-synuclein at micrometer resolution using a two-photon microscope, and succeeded in longitudinally
observing the accumulation of these pathogenic proteins in neurons. Moreover, we have longitudinally

tracked neurons, microglia and aggregated tau with two-photon imaging. Neurons bearing tau fibrils
underwent primary phagocytosis by activated microglia, followed by the transport of vesicles
containing the neuronal fragments to the brain surface through vertical processes of the microglial
cells. We observed that the microglia eventually released the neuronal fragments into the
cerebrospinal fluid. Our findings indicate a newly microglial pathway for the clearance of misfolded
proteins and neurons from the brain.
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