Degradation of α-Synuclein in Cellular Models of Parkinson’s Disease with Novel AUTACs
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Introduction. Parkinson's disease (PD) is a progressive neurodegenerative disorder characterized by the accumulation of misfolded alpha-synuclein (α-syn) aggregates within dopaminergic neurons. The precise strategies for removing pathogenic α-syn aggregates remain to be elucidated. Autophagy-targeting chimeras (AUTACs) are a promising approach for the targeted degradation of pathogenic proteins, with potential as a disease-specific therapeutic strategy for PD.
Aims. This study aims to evaluate novel AUTACs for the selective degradation of α-syn aggregates in cellular PD models.
Methods. As a model of PD, SH-SY5Y cells and HEK293 cells stably overexpressing the A53T mutant of α-syn were used. Exogenous A53T pre-formed fibrils (PFF) promoted intracellular α-syn aggregation. The efficacy of AUTAC candidates was assessed by measuring the degradation of soluble and insoluble α-syn multimers and monomers using Western blotting.
Results. Our results revealed that AUTAC candidates #12, #17, and #30 effectively reduced insoluble α-syn multimers and monomers. These lead compounds prevent aggregate formation (co-treatment) and clear pre-existing aggregates (post-treatment).
Discussion. This study demonstrates that AUTACs are a potent therapeutic strategy for targeting and clearing pathological α-syn aggregates, with future studies needed to elucidate the underlying degradation mechanisms. These findings suggest that this targeted degradation approach may have therapeutic potential in animal models of PD.
