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            Abstract
Combinatorial readout of multiple covalent histone modifications is poorly understood. We provide insights into how an activating histone mark, in combination with linked repressive marks, is differentially 'read' by two related human demethylases, PHF8 and KIAA1718 (also known as JHDM1D). Both enzymes harbor a plant homeodomain (PHD) that binds Lys4-trimethylated histone 3 (H3K4me3) and a jumonji domain that demethylates either H3K9me2 or H3K27me2. The presence of H3K4me3 on the same peptide as H3K9me2 makes the doubly methylated peptide a markedly better substrate of PHF8, whereas the presence of H3K4me3 has the opposite effect, diminishing the H3K9me2 demethylase activity of KIAA1718 without adversely affecting its H3K27me2 activity. The difference in substrate specificity between the two is explained by PHF8 adopting a bent conformation, allowing each of its domains to engage its respective target, whereas KIAA1718 adopts an extended conformation, which prevents its access to H3K9me2 by its jumonji domain when its PHD engages H3K4me3.
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                    Figure 1: PHF8 PHD domain binding of H3K4me3 enhances its jumonji domainâ€“mediated demethylation of H3K9me2.[image: ]


Figure 2: KIAA1718 PHD binding of H3K4me3 inhibits its jumonji domain activity targeting H3K9me2.[image: ]


Figure 3: Effect of the linker on the KIAA1718 jumonji activity targeting H3K9me2.[image: ]


Figure 4: KIAA1718 selectively demethylates H3K27me2 in the presence of H3K4me3 in cis.[image: ]
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