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            Abstract
Ependymomas are common childhood brain tumours that occur throughout the nervous system, but are most common in the paediatric hindbrain. Current standard therapy comprises surgery and radiation, but not cytotoxic chemotherapy as it does not further increase survival. Whole-genome and whole-exome sequencing of 47 hindbrain ependymomas reveals an extremely low mutation rate, and zero significant recurrent somatic single nucleotide variants. Although devoid of recurrent single nucleotide variants and focal copy number aberrations, poor-prognosis hindbrain ependymomas exhibit a CpG island methylator phenotype. Transcriptional silencing driven by CpG methylation converges exclusively on targets of the Polycomb repressive complex 2 which represses expression of differentiation genes through trimethylation of H3K27. CpG island methylator phenotype-positive hindbrain ependymomas are responsive to clinical drugs that target either DNA or H3K27 methylation both in vitro and in vivo. We conclude that epigenetic modifiers are the first rational therapeutic candidates for this deadly malignancy, which is epigenetically deregulated but genetically bland.
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                    Figure 1: Somatic SNVs are rare in the posterior fossa ependymoma genome.[image: ]


Figure 2: DNA-methylation profiles suggest that group A ependymomas demonstrate a CpG island methylator phenotype.[image: ]


Figure 3: Group A (CIMP+) and group B (CIMP−) ependymomas are distinguished by CpG-hypermethylated and H3K27-trimethylated genes related to PRC2 occupancy in ES cells.[image: ]


Figure 4: Whole-genome bisulphite sequencing validates a CpG island methylator phenotype in group A ependymoma.[image: ]


Figure 5: Modulation of H3K27 methylation has anti-neoplastic effects against group A ependymoma.[image: ]
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