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Protein aggregation is a common feature
of neurodegenerative disease
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Can protein aggregation be reversed?
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Hsp104 is a disaggregase in lower organisms
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Mammalian disaggregase was identified recently
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a-Synuclein and Neurodegenerative Disorders

¢ Five independent mutations cause familial Parkinson’s disease
A30P, A53T, E46K, G51D, H50Q (PARK 1 locus)

* A case of duplication & triplication of wild type a-synuclein gene
(PARK 4 locus)

s Top GWAS hit for all PD- both familial and sporadic

* a.-synuclein is the major component of Lewy Bodies

** Many other neurodegenerative diseases hav«o
synuclein lesions: Synucleinopathies

Alzheimer’s disease, Lewy Body variant
Dementia with Lewy Bodies

Multiple System Atrophy -g

LeWy body



a—=Synuclein disaggregase was identified recently
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a—Synuclein seeding assay

1. Transfect HEK293T Cells with Hsp110 2. Add a-Synuclein Seeds to HEK293T 3. Assess Internal a-Synuclein 4. Image Templated GFP-
and a-Synuclein-GFP Media and Allow for Internalization Aggregation by Western Blot a-Synuclein Aggregates
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Hsp110 ameliorates a-synuclein aggregation in cells

B. Hsp110 Overexpression Mitigates C. Quantification of a-Synuclein-GFP D. Quantification of High Molecular
Intracellular a-Synuclein Aggregation and Hsp110 Overexpression Weight (HMW) a-Synuclein
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Transgenic Hsp110 expression is beneficial in ALS mice
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Broad Hsp110 expression in transgenic

A. Relative Hsc70 Disaggregase Expression in Brain and Spinal Cord C. Hsp110 Expression in Brain D. Hsp110 Expression in
@ Varies by Region Spinal Cord
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Hsp110 tg show higher synaptic chaperone capacity
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Hsp110 expression decreases somatic a-synuclein

F. Somatic a-Synuclein and Hsp110 in Spinal G. Quantification of Somatic Hsp110 and a-Synuclein in Spinal
Cords of Hsp110 Mice Cord Motor Neurons of Hsp110 Mice
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A53T a-Synuclein transgenic: Mouse model of PD
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Hsp110 expression enhances chaperone capacity

A. Protein Expression in 110A53T Mouse B. Quantification of 110A53T Protein Expression in Brain and Spinal Cord
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Synaptic Proteomics: 110A53T ameliorates effects of A53T
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Hsp110 tg show higher synaptic chaperone capacity
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Hsp110/Syn tg have decreased Ser129 pathology in brain

Hsp110 A53T 110A53T

Ser129-phospho-a-synuclein
Staining in 6 month littermate cohorts

Maria Nagy



110A53T show decreased a—synuclein pathology
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Hsp110 tg increase survival of a-synuclein transgenic
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a-Synuclein PFF in vivo assay
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o- Synuclein Propagates in a Prion-Like Manner
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Hsp110 tg show decreased a-synuclein propagation

A.
: Unilateral Injection of Imaging Spread of a-Synuclein
a-Synuclein PFFs into Striatum Pathology to Substantia Nigra
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Conclusions

Hsp110 overexpression is a good strategy to tackle protein aggregation
Unbiased proteomics show increased chaperone capacity in Hsp110 transgenic

Hsp110 is effective in two models of a-synucleinopathies
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