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Alpha-synuclein misfolding is a central feature of multiple
neurodegenerative disorders
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A Histopathological - Present insynucleinopathies (PD, PDD/DLB, MSA, and AD)

A Lewypathology follows dynamic yet predictable pattern(s) that parallel disease
progressionand symptoms

Braak et al., 2003; Jellinger et al., 2009; Dickson et al., 2010; Goedert 2012



Lewypathology develops in predictable pattern(s)
that parallel disease progression
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A Disease occurs over
protracted timecourse

A Significant clinical
heterogeneity

A In vivo imaging is still
under development

Longterm goal: interrogate the intermediate processes of
synucleinopathy through cellular and in vivo models



aSynpathology and disease can be transmitted in vivo

Hu-aSyn”53T Tg mice
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Leveraging the seltemplating properties of aSynfibrils
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Misfolding of protein
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Giasson et al, 2002

Growth, fragmentation
and propagation
Templated misfolding of aggregates

and aggregation of
like protein molecules

Assembly of misfolded
protein into protofibrils
and fibrils

Collection of fibrils
into characteristic
lesions

aSyn Pre-formed fibrils (PFF)
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Internalized fibrils seed the conversion of endogenoushexpressed aSyn
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A working model of seededSynpathology & transmission




aSyn pathology leads to progressive DA cell loss rodents and NHPs
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Seedingcompetent aSyn species are present in humasynucleinopathies
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PFF-injected mouse brain tissue
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rogressive spread of -Syn pathology in PFfreated non-Tgmice

Ms PFFs
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Global monitoring of -Syn pathology trajectories in the mouse CNS

A. Seeding in different sites B. Pathology quantification and atlas registration
Pathology initiation Progression (0.5 - 24M post-injection)
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Spatial distribution of aSynpathology points to multiple
dynamic processes after an initial seeding event

CP injected HIP injected ACB injected
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Site of initial pathology determines the evolution
of synucleinopathy in vivo
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Pathology load (per cell or region)

Local fluctuations in synucleinopathy mirror neuron loss
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Synucleinopathyoriginating from different CNS regions
elicit distinct cell loss patterns and phenotypes

CP injection ACB injection HIP injection
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Agentbased modeling of aSyn pathology spread

de novo misfolding induced misfolding
of normal a-syn of normal a-syn and cell death cell death
trans-neuronal spreading (pre-synaptic) (post-synaptic)
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An agentbased (SI-R) model closely recapitulates in vivaSynpathology spread
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Sncalevels predict vulnerability to aSyn pathology among
hippocampal glutamatergic neuron subtypes
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aSynS-I-R models approximate atrophy patterns inRBDpatients

A Thickness: iRBD < Controls B Surface Area: iRBD > Controls
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Connectivity and localaSynexpression are major
(but not the only) drivers of pathological spread

ARTICLES
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Spread of a-synuclein pathology through the
brain connectome is modulated by selective
vulnerability and predicted by network analysis
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Spread is likely determined by
A Trans-synaptic spread of pathological aSyn

A Connectivity and network structure (necessary but not sufficient)

A Local (likely cellular) factors - aSyn levels

Additional network and/or cellular determinants?
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