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Introduction：In this study, we revealed a novel mechanism by which nIGF1R facilitates hepatocellular carcinoma (HCC) progression by preventing Smurf2-dependent degradation of enhancer of zeste homolog 2 (EZH2). EZH2 is the catalytic subunit of polycomb repressive complex 2, which is frequently abnormal in cancers and which alters the entire epigenome by increasing H3K27me3 level. Therefore, EZH2 is a key therapeutic target for cancer treatment. Several EZH2 inhibitors exist. However, these EZH2 inhibitors are not as effective as anticipated, likely because activation of IGF1R confers resistance to EZH2 inhibitors in multiple cancers.
There is considerable interest in the SMAD Specific E3 Ubiquitin Protein Ligase 2 (Smurf2) because it controls the levels of other proteins by tagging them for proteasomal degradation. We identified interactions between nIGF1R, Smurf2, and EZH2 in HCC cells when IGF1R was translocated into the nucleus. We propose that these interactions lead to upregulation of EZH2 level, which promotes HCC development.
Aims:Nuclear IGF1R (nIGF1R) is associated with the development of hepatocellular carcinoma (HCC), but we presently lack a comprehensive, mechanistic understanding of this association. Here we uncovered a novel mechanism of nIGF1R in the promotion of HCC.
Methods: Liquid chromatography-tandem mass spectrometry was performed for identifying the nIGF1R’s target. Stimulated emission depletion (STED) super-resolved microscopy analyzed the colocalization strength and the diameter between Zeste homolog 2 (EZH2) and Smad ubiquitination regulatory factor-2 (Smurf2) or nIGF1R. Orthotopic model of HCC in nude mice was employed for further interpreting the mechanism of nIGF1R in promoting cancer progression through preventing EZH2 degradation.
Results and Discussion:Activation of IGF1R led to the nuclear translocation of IGF1R through the SUMOylation mediation. EZH2 was identified as the target of the newly nIGF1R. Mechanistically, the nIGF1R possessed a stronger affinity than Smurf2 to EZH2, leading to the disaggregation of the Smurf2-EZH2 complex, resulting in the prevention of the Smurf2-mediated EZH2 degradation. Further mechanism study revealed that the Tyr1161/1165/1166-initiated phosphorylation of IGF1R led to the conformational changes to flip its A-loop forward to the RNA binding helix of EZH2, which rendered the preferential binding of the nIGF1R with the RNA binding helix of EZH2 through competition with the HECT C-lobe of Smurf2, leading to the disaggregation of Smurf2-EZH2 complex. The disaggregation of Smurf2-EZH2 complex failed the Smurf2-mediated EZH2 degradation, resulting in the accumulation of EZH2. As the enzymatic catalytic subunit of PRC2, EZH2 accumulation led to the increases of H3K27me3 for promoting cancer progression. CONCLUSION: The nIGF1R promotes HCC progression through preventing the Smurf2-mediated degradation of EZH2.[image: GRAPHIC ABSTRACT]
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