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            Abstract
In polyglutamine (polyQ) diseases, only certain neurons die, despite widespread expression of the offending protein. PolyQ expansion may induce neurodegeneration by impairing proteostasis, but protein aggregation and toxicity tend to confound conventional measurements of protein stability. Here, we used optical pulse labeling to measure effects of polyQ expansions on the mean lifetime of a fragment of huntingtin, the protein that causes Huntington's disease, in living neurons. We show that polyQ expansion reduced the mean lifetime of mutant huntingtin within a given neuron and that the mean lifetime varied among neurons, indicating differences in their capacity to clear the polypeptide. We found that neuronal longevity is predicted by the mean lifetime of huntingtin, as cortical neurons cleared mutant huntingtin faster and lived longer than striatal neurons. Thus, cell typeâ€“specific differences in turnover capacity may contribute to cellular susceptibility to toxic proteins, and efforts to bolster proteostasis in Huntington's disease, such as protein clearance, could be neuroprotective.
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                    Figure 1: Optical pulse labeling to measure protein turnover in individual neurons.[image: ]


Figure 2: PolyQ expansion destabilizes diffuse mHttex1 and full-length Htt.[image: ]


Figure 3: Proteostasis of mhttex1 determines degeneration.[image: ]


Figure 4: Nrf2, a stress-activated transcription factor, shortens the mean lifetime of mHttex1-Q46-Dendra2 and increases survival of striatal neurons.[image: ]


Figure 5: Inhibiting the ubiquitin-proteasome system or autophagy differentially affects the mean lifetimes of Httex1-Q25-Dendra2 and mHttex1-Q46-Dendra2.[image: ]


Figure 6: Neuron typeâ€“specific proteostasis of mHttex1 contributes to their susceptibility to degeneration.[image: ]
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