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The mutational signature AC3, which has been associated with defects in homologous recombination
repair (HRR), was detected in both sporadic meningioma and Mrad, but widely distributed across the
genome in sporadic cases and enriched near genomic breakpoints in Mrad. Compared to the other
MCs, the number of single nucleotide variants matching the AC3 pattern was significantly higher in
the malignant MC, which also exhibited higher genomic instability, determined by the numbers of
both large segments affected by copy number alterations and breakpoints between large segments.
ChIP-seq analysis for H3K27ac revealed a specific activation of genes regulated by the transcription
factor FOXM1 in the malignant MC. This analysis also revealed a super enhancer near the HOXD gene
cluster in this MC, which, together with general upregulation of HOX genes in the malignant MC,
indicates a role of HOX genes in meningioma aggressiveness. This data elucidates the biological
mechanisms rendering different epigenetic subgroups of meningiomas, and suggests leveraging HRR
as a novel therapeutic target 1).
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