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Colorectal Cancer (CRC) is a global crisis and is the second leading cause of cancer-related death worldwide. Approximately 40% of CRC patients that harbor K-Ras mutations have a greater risk of mortality and advanced disease stage than patients with wild-type K-Ras. Despite great efforts into targeting K-Ras proteins, K-Ras-directed therapeutics in CRC remain experimental, highlighting the urgent need for improved therapeutic approaches. A downstream effector of the oncogenic K-Ras signaling cascade, peroxisome proliferator-activated receptor-gamma coactivator 1 beta (PGC-1β), is a promising therapeutic target. PGC-1β is a transcriptional coactivator that requires associated proteins to promote CRC growth through transcriptional regulation of metabolic genes. Unbiased proteomic experiments identified Host Cell Factor 2 (HCF-2) as a critical effector of PGC-1β signaling. We hypothesize that inhibiting HCF-2 could block downstream activation of gene transcription required for CRC survival. Our previous findings demonstrate that ShRNA-mediated depletion of HCF-2 significantly decreased anchorage-independent growth in a panel of K-Ras mutant CRC cell lines. Our current work focuses on identifying HCF-2-associated proteins and key amino acid motifs on HCF-2 necessary for critical protein-protein interactions. Unbiased proteomic profiling of HCF-2 via mass spectrometry-based proteomic profiling suggests that transcription factors, CREB-ZF, ZBTB-2 and ZNF-639, facilitate HCF-2 recruitment of the SETD1A-COMPASS complex, initiating PGC-1β-dependent gene transcription. Finally, using immunoprecipitation experiments with 16 HCF-2 mutant proteins, we identified a small motif on HCF-2 that, when mutated, disrupts the interaction of HCF-2 with CREB-ZF, ZBTB-2 and ZNF-639 entirely and prevents the recruitment of members of the SETD1A complex. In summary, our study identifies HCF-2 as a key regulator of the PGC-1β signaling axis and elucidates critical protein-protein interactions essential for CRC progression. These findings suggest that transcription factors CREB-ZF, ZBTB-2 and ZNF-639 may be critical determinants in regulating the PGC-1β-HCF-2 signaling axis and identified a motif that could be a potential target to inhibit its function. Ongoing studies are evaluating whether disrupting these interactions reduces the expression of genes essential for CRC growth, potentially providing a novel therapeutic strategy for targeting K-Ras mutant CRC.
