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            Abstract
MCL1 is essential for the survival of stem and progenitor cells of multiple lineages1,2, and is unique among pro-survival BCL2 family members in that it is rapidly turned over through the action of ubiquitin ligases3,4,5,6. B- and mantle-cell lymphomas, chronic myeloid leukaemia, and multiple myeloma7,8,9, however, express abnormally high levels of MCL1, contributing to chemoresistance and disease relapse. The mechanism of MCL1 overexpression in cancer is not well understood. Here we show that the deubiquitinase USP9X stabilizes MCL1 and thereby promotes cell survival. USP9X binds MCL1 and removes the Lys 48-linked polyubiquitin chains that normally mark MCL1 for proteasomal degradation. Increased USP9X expression correlates with increased MCL1 protein in human follicular lymphomas and diffuse large B-cell lymphomas. Moreover, patients with multiple myeloma overexpressing USP9X have a poor prognosis. Knockdown of USP9X increases MCL1 polyubiquitination, which enhances MCL1 turnover and cell killing by the BH3 mimetic ABT-737. These results identify USP9X as a prognostic and therapeutic target, and they show that deubiquitinases may stabilize labile oncoproteins in human malignancies.
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                    Figure 1: 
                        USP9X binds MCL1.
                      [image: ]


Figure 2: 
                        USP9X overexpression in tumours correlates with increased MCL1 protein expression and poor prognosis.
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Figure 3: 
                        USP9X deubiquitinates MCL1 and regulates its degradation.
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Figure 4: 
                        DNA damage negates USP9X inhibition of MCL1-regulated cell death.
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Deubiquitinase USP9X stabilizes MCLl
The induced myeloid leukaemia cell-differentiation protein MCL1 is often overexpressed in tumours, where it promotes cancer cell survival. Schwickart et al. now show that the deubiquitinase USP9X stabilizes MCLl and is itself often overexpressed in cancer. In multiple myelomas, higher levels of USP9X are associated with poorer prognosis. RNAi knockdown of USP9X in human embryonic kidney 293 cells promotes MCLl degradation and sensitizes cells to anticancer compounds that induce apoptosis, suggesting that targeting USP9X may represent a novel therapeutic strategy for tumours with MCLl overexpression.
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