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Improving polyQ huntingtin degradation by the ubiquitin-proteasome system

Huntington’s disease is hallmarked by intracellular protein aggregates. A reigning dogma is that the
ubiquitin-proteasome system (UPS), the main intracellular protein degradation machinery, is
impaired by these aggregates, with fatal consequences for the cell. We recently showed that the
proteasome is not sequestered but only reversibly recruited into aggregates, remains catalytically
active, and is able to degrade the expanded polyQ-repeat of the mutant huntingtin (mHtt) protein>.
Our preliminary data also shows that if ubiquitinated, mHtt is very efficiently and entirely degraded
by the proteasome.

Our central hypothesis is that mHtt is poorly recognized by the UPS and that this leads to inefficient
degradation that results in accumulation, aggregation and neurodegeneration. Importantly, the
efficiency of these processes seems to differ in a cell-type specific manner suggesting the existence
of yet unrecognized cell-type-specific factors. These processes may underlie the difference in the
clinical presentation of patients carrying the same disease-causing mutation and the age-of-disease
onset. Importantly, as most involved UPS components are ubiquitously expressed, their activities can
be manipulated in order to improve their functioning, which is my goal: define novel therapeutic
approaches to treat HD and related polyQ diseases.
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