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    ABSTRACT
Neurospora crassa contains a minimal Polycomb repression system, which provides rich opportunities to explore Polycomb-mediated repression across eukaryotes and enables genetic studies that can be difficult in plant and animal systems. Polycomb Repressive Complex 2 is a multi-subunit complex that deposits mono-, di-, and tri-methyl groups on lysine 27 of histone H3, and tri-methyl H3K27 is a molecular marker of transcriptionally repressed facultative heterochromatin. In mouse embryonic stem cells and multiple plant species, H2A.Z has been found to be co-localized with H3K27 methylation. H2A.Z is required for normal H3K27 methylation in these experimental systems, though the regulatory mechanisms are not well understood. We report here that Neurospora crassa mutants lacking H2A.Z or SWR-1, the ATP-dependent histone variant exchanger, exhibit a striking reduction in levels of H3K27 methylation. RNA-sequencing revealed downregulation of eed, encoding a subunit of PRC2, in an hH2Az mutant compared to wild type and overexpression of EED in a ΔhH2Az;Δeed background restored most H3K27 methylation. Reduced eed expression leads to region-specific losses of H3K27 methylation suggesting that EED-dependent mechanisms are critical for normal H3K27 methylation at certain regions in the genome.
AUTHOR SUMMARY Eukaryotic DNA is packaged with histone proteins to form a DNA-protein complex called chromatin. Inside the nucleus, chromatin can be assembled into a variety of higher-order structures that profoundly impact gene expression. Polycomb Group proteins are important chromatin regulators that control assembly of a highly condensed form of chromatin. The functions of Polycomb Group proteins are critical for maintaining stable gene repression during development of multicellular organisms, and defects in Polycomb proteins are linked to disease. There is significant interest in elucidating the molecular mechanisms that regulate the activities of Polycomb Group proteins and the assembly of transcriptionally repressed chromatin domains. In this study, we used a model fungus to investigate the regulatory relationship between a histone variant, H2A.Z, and a conserved histone modifying enzyme complex, Polycomb Repressive Complex 2 (PRC2). We found that H2A.Z is required for normal expression of a PRC2 component. Mutants that lack H2A.Z have defects in chromatin structure at some parts of the genome, but not others. Identification of PRC2-target domains that are differentially dependent on EED provides insights into the diverse mechanisms that regulate assembly and maintenance of facultative heterochromatin in a simple model system.
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