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Diffuse midline gliomas (DMG) represent a big challenge in neuro-
oncology. These tumors occur more frequently in children and are presently
incurable. They are characterized by a K27M substitution in H3.1 or H3.3
histone tail or the overexpression of EZHIP (EZH Inhibitory Protein). These
three alterations induce a global loss of trimethylation in H3K27 with a
specific epigenic and transcriptomic remodeling. The additional oncogenic
events and the clinical behavior are also distinct according to the driver
event. Based on these differences, the H3K27-altered DMG is now classified
in 4 subtypes by the latest edition of the WHO Classification of CNS tumors.
Even with this new subclassification, the H3.3K27M subgroup still appears
heterogenous. Recent publications reported that rare patients presenting a
co-occurrence of H3.3K27M with BRAF or FGFR1 alterations tend to have
a better prognosis.

To better study the role of these co-driver alterations that activate the
mitogen activated protein kinase (MAPK) signaling, we assembled a large
pediatric and adult cohort of H3K27-altered DMG comprising 25 new
DMG patients mutated in FGFR1 or BRAFY6°F and 37 previous cases from
the literature. We performed a comprehensive histological, radiological,
genomic, transcriptomic and DNA methylome analysis on this extended
cohort. Interestingly, the results show clear differences with other DMG
subtypes, including: specific DNA methylation profile, senescence signature,
better overall survival (median around 3 years), older age at diagnosis, spe-
cific histological and radiological presentations with calcifications or more
circumscribed tumors. Additionally, in specific cases, we show that the
MAPK-activating mutation occurred subsequently to the histone H3K27M
mutation.

In conclusion, DMG, H3K27-altered harboring MAPK activating muta-
tions represent a new subtype of DMG also frequent in adults, and deserve
further attention with respect to specific therapeutic challenges.
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