Discovery of Small-Molecule Activators of NRF1 Transcriptional
Activity Preventing Protein Aggregation.
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The intracellular accumulation of abnormal proteins exceeding their degradation can cause
imbalance in proteostasis resulting in proteotoxic stress that leads to severe pathological
stages. This state relates to proteasome saturation/ insufficiency which requires upregulation
of proteasome subunits. Nuclear Factor Erythroid 2-related factor 1 (NRF1) is a transcription
factor (encoded by NFE2L1) which activates proteasome gene re-synthesis upon impairment
of the proteasome function. Therefore, targeted activation of the NRF1 pathway could
represent a new approach to delay the onset neurodegenerative diseases and other disorders
with disturbed proteostasis.

Here, we present a series of small-molecule compounds identified in a targeted library
screening, which can induce NRF1-dependent downstream events, such as proteasome
synthesis, heat shock response, up regulation of a panel of antioxidant enzymes and
autophagy without causing significant cellular stress. These compounds increase proteasome
activity and decrease the number and size of protein aggregates. Overall, our compounds
represent a promising novel approach for the treatment of a variety of protein conformational
diseases, including the most debilitating neurodegenerative diseases.
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