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The KDM5 family consists of Jumonji-C (JmjC) histone demethylases, which is a subclass of molecular dioxygenases reliant on oxygen for their biochemical activities, serving as HIF-independent oxygen sensors and chromatin remodelers. In humans, there are 4 KDM5 paralogs exist: KDM5A, KDM5B, KDM5C, and KDM5D (Y chromosome-linked). Although KDM5A, KDM5B, and KDM5C share a highly conserved framework comprised with two Jumonji domains, DNA binding AT-rich interactive domain (ARID), and 2 or 3 PHD (plant homeodomain) domains in addition to PHD1, the three paralogs show a significant specificity. Previous quantitative proteomic analyses in diverse cell lines have suggested that the copy number of KDM5 paralogs varies in different cancer cell lines and tissue types, with KDM5B being most abundant in MCF7 (breast cancer) but low in HeLa. Moreover, the KDM5 paralogs have shown divergent oxygen affinities: although KDM5C is generally considered relatively inactive during H3K4 demethylation compared to KDM5A, which dominates the process, KDM5C is more sensitive to oxygen than the other paralogs. Therefore, we are curious about the mechanism behind the specificity among these highly structurally conserved KDM paralogs to understand their role in hypoxia, chromatin remodelling, and tumorigenesis. This study aims to generate mutants of KDM paralogs by domain-swapping the PHD1, PHD2, and PHD3 domains, which exhibit relatively low conservation among the paralogs. By investigating the behavior of these mutants in both cancer and normal cell lines, we seek to elucidate the potential functional significance of PHD domain diversity in KDM proteins. By far, we’ve obtained mutants including PHD3-deleted KDM5A and KDM5B, and KDM5B swapped with 5A’s PHD3 domain. We’ve discovered that PHD3 is a potential cause of the specificity between KDM5B and KDM5C, where PHD3 is absent in 5C.
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