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            Abstract
Proteasomes, the primary mediators of ubiquitinâ€“protein conjugate degradation, are regulated through complex and poorly understood mechanisms. Here we show that USP14, a proteasome-associated deubiquitinating enzyme, can inhibit the degradation of ubiquitinâ€“protein conjugates both in vitro and in cells. A catalytically inactive variant of USP14 has reduced inhibitory activity, indicating that inhibition is mediated by trimming of the ubiquitin chain on the substrate. A high-throughput screen identified a selective small-molecule inhibitor of the deubiquitinating activity of human USP14. Treatment of cultured cells with this compound enhanced degradation of several proteasome substrates that have been implicated in neurodegenerative disease. USP14 inhibition accelerated the degradation of oxidized proteins and enhanced resistance to oxidative stress. Enhancement of proteasome activity through inhibition of USP14 may offer a strategy to reduce the levels of aberrant proteins in cells under proteotoxic stress.
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                    Figure 1: 
                        USP14 is an inhibitor of the proteasome.
                      [image: ]


Figure 2: 
                        IU1 inhibits human USP14 specifically and reversibly.
                      [image: ]


Figure 3: IU1 inhibits chain trimming and stimulates substrate degradation  in vitro. [image: ]


Figure 4: 
                        IU1 enhances proteasomal degradation in cells.
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Figure 5: 
                        IU1 alleviates cytotoxicity induced by oxidative stress.
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