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In situ visualization of synucleinopathy-associated pathogenesis
by cryo-electron tomography
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Synucleinopathies are a subset of neurodegenerative diseases characterized by a-synuclein (o-syn) aggregates in
neurons and/or glial cells. In Parkinson’s disease and dementia with Lewy bodies, a-syn accumulates in neuronal cell
bodies and neurites as Lewy bodies and Lewy neurites, while in multiple system atrophy, a-syn is observed as glial
cytoplasmic inclusions in oligodendrocytes. Distribution and spreading of these o-syn pathologies have been reported to
be closely correlated with clinical symptoms. A possible mechanism to explain this intracerebral expansion of o-syn
pathology is prion-like propagation, in which a-syn aggregates self-amplify and spread in the brain. Although the
molecular mechanism of prion-like propagation is poorly understood, numerous reports of experimental o-syn
aggregation and propagation in vitro and in vivo support this hypothesis. Recently, it has also been proposed that the
clinicopathological diversity in synucleinopathies can be explained by the formation of structural polymorphisms of
o-syn aggregates. In this study, I performed in situ visualization of neurons differentiated from embryonic stem cells by
cryo-electron tomography and establishment of o-syn aggregation model in differentiated neurons to clarify the

mechanism of a-syn aggregation in different cell types.
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Fig. 1 Electron microscopy sample preparation using
differentiated neurons from H9-NGN2 cells a. Image of
H9-NGN?2 before differentiation. Scale bar, 300 um. b.
10 days
doxycycline-induced differentiation. Scale bar, 300 pm. c.
Culture of differentiated neurons on a SiO>» TEM grid.

Image of differentiated neurons after

Scale bar, 50 um. d. Lamella from differentiated neurons

by focused ion beam milling. Scale bar, 3 pm.
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Fig. 2 Cryotomographic
differentiated neurons from H9-NGN2 cells. Scale bar,
200 nm.
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