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Text: α-Synuclein is a key protein implicated in the pathogenesis of Parkinson's disease. Although

α-synuclein function is uncertain, it has been linked to mitochondria. The serine/threonine kinase

PINK1 is known to have an important role in mitochondrial dynamics, and its loss of function leads to

recessively inherited forms of Parkinson's disease. In this study, we investigated whether

α-synuclein pathology is enhanced in the absence of PINK1 in cell culture and in vivo. Therefore,

we examined the effect of PINK1 knockdown on α-synuclein aggregation and apoptotic cell death in

a neuronal cell culture model for synucleinopathy. Down-regulation of PINK1 enhanced α-synuclein

aggregation and apoptosis in this synucleinopathy model. Using an adeno-associated viral vector

(AAV), we overexpressed wild-type α-synuclein at different vector doses in mouse substantia nigra,

resulting in a significant and dose-dependent dopaminergic cell death over time. Next, we

investigated the effect of α-synuclein overexpression in the substantia nigra of PINK1 knockout

mice. In these mice we observed a significantly higher loss of dopaminergic neurons at 4 weeks

post-injection when compared to age-matched control littermates, indicating that PINK1 knockout

mice are more sensitive to α-synuclein toxicity. However, no differences between groups were

observed in the number of α-synuclein-positive cells, α-synuclein aggregate-positive cells and the

percentage of aggregates in the substantia nigra. In conclusion, both our cell culture and in vivo

data provide evidence that loss of PINK1 leads to an increased sensitivity to α-synuclein-induced

cell death. Further investigations are ongoing to provide a mechanistic explanation for this increased

sensitivity of PINK1 knockout mice.
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