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Protein homeostasis is tightly regulated by ubiquitin and ubiquitin-like modification pathways, including neddylation, which control diverse cellular processes, and dysregulation of these pathways is a hallmark of numerous diseases, including cancers. Pharmacological inhibition of ubiquitination and neddylation has emerged as a potential therapeutic strategy, yet the cellular determinants of sensitivity or resistance remain incompletely understood. Using CRISPR-based chemogenomic screens in human retinal pigment epithelial (RPE1) cells, I identified the C2H2 zinc finger protein ZNF827 as a critical mediator of cellular responses to inhibitors of ubiquitination (UBA1i) and neddylation (NAEi). Functional characterization revealed that loss of ZNF827 confers resistance to these inhibitors by attenuating the accumulation of proteins normally targeted for proteasomal degradation, and reduces DNA damage signaling induced by treatment, establishing ZNF827 as a determinant of their cytotoxic responses. Mechanistic studies demonstrated that ZNF827 influences cell cycle progression and interacts genetically with chromatin-modifying complexes, particularly the SAGA complex, highlighting its role in chromatin regulation during protein degradation inhibition. Consistent with this possibility, ATAC-seq profiling revealed that ZNF827 loss leads to globally increased chromatin accessibility. Structure-function analysis further identified the domains of ZNF827 necessary for mediating sensitivity to neddylation inhibition, providing insight into its function. Leveraging ZNF827 as an immunomodulatory imide drug (IMiD) neosubstrate, a luminescence-based screen of an IMiD derivative library identified selective compounds that induce its selective degradation. These molecular glue degraders can serve as chemical tools to acutely probe ZNF827 biology, offering opportunities to dissect the molecular determinants of substrate engagement and inform the rational design of the next generation of IMiDs. Overall, this work establishes ZNF827 as a previously unrecognized regulator of cellular responses to ubiquitin-dependent protein degradation inhibition, linking chromatin organization to proteostasis. The findings provide mechanistic insight into the cytotoxicity of NAE and UBA1 inhibitors, expand our understanding of ZNF827 roles in the cells, and provide a model system to explore the molecular features driving selective neosubstrate engagement by IMiD compounds, informing future rational design of targeted protein degraders.
