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            Abstract
Many neurodegenerative disorders, such as Alzheimer’s, Parkinson’s and polyglutamine diseases, share a common pathogenic mechanism: the abnormal accumulation of disease-causing proteins, due to either the mutant protein’s resistance to degradation or overexpression of the wild-type protein. We have developed a strategy to identify therapeutic entry points for such neurodegenerative disorders by screening for genetic networks that influence the levels of disease-driving proteins. We applied this approach, which integrates parallel cell-based and Drosophila genetic screens, to spinocerebellar ataxia type 1 (SCA1), a disease caused by expansion of a polyglutamine tract in ataxin 1 (ATXN1). Our approach revealed that downregulation of several components of the RAS–MAPK–MSK1 pathway decreases ATXN1 levels and suppresses neurodegeneration in Drosophila and mice. Importantly, pharmacological inhibitors of components of this pathway also decrease ATXN1 levels, suggesting that these components represent new therapeutic targets in mitigating SCA1. Collectively, these data reveal new therapeutic entry points for SCA1 and provide a proof-of-principle for tackling other classes of intractable neurodegenerative diseases.
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                    Figure 1: Integrative genetic screen identifies regulators of ATXN1(82Q) stability.[image: ]


Figure 2: Modifiers shared between cell-based and in vivo screens.[image: ]


Figure 3: Upstream MAPK pathway components regulate ATXN1 toxicity and levels.[image: ]


Figure 4: MSK1 phosphorylates ATXN1 at S776 and controls its stability.[image: ]


Figure 5: Pharmacological inhibition of the MAPK pathway decreases ATXN1 level.[image: ]


Figure 6: Msk reduction rescues behavioural and pathological phenotypes in SCA1 mice.[image: ]
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