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BACKGROUND: Pediatric high-grade glioma (pHGG) is associated with 
poor overall survival and standard care has remained unchanged for the past 
decade. BRAFV600E mutations occur in 5-10% and dabrafenib in com-
bination with mekinist is approved in this subtype. Nevertheless, acquired 
resistance to targeted therapeutics is a common setback in highly aggressive 
tumors. Homozygous CDKN2A/B loss co-occurs in approximately 60% of 
this pHGG subtype. Taking advantage of those combined molecular alter-
ations and exploiting acquired resistance mechanisms is of utmost import-
ance to increase overall survival in these patients. METHODS: Four HGG 
cell models with BRAFV600E mutation and homozygous CDKN2A/B loss 
were tested for the effects of CDK4/6 inhibitor monotherapy (palbociclib, 
ribociclib, abemaciclib) and/or combination treatment with trametinib on 
cell survival, cell cycle, apoptosis and senescence. RESULTS: Abemaciclib 
showed the highest efficacy of CDK4/6 inhibitors comparable to trametinib 
monotherapy in our cell models. Abemaciclib led to a cell cycle arrest and 
combined treatment with trametinib induced distinctly increased levels 
of apoptosis in our tumor models when compared to monotherapy and 
a great proportion of surviving cells were senescent. One cell model was 
orthotopically implanted in mice and abemaciclib and combined treat-
ment with trametinib showed a slightly increased response when com-
pared to trametinib alone. CONCLUSIONS: Summarizing, treatment with 
abemaciclib showed promising therapeutic effects in HGG cell models with 
BRAFV600E mutation and homozygous CDKN2A/B loss comparable 
to trametinib alone. Levels of apoptosis were distinctly higher with com-
binatorial abemaciclib and trametinib treatment when compared to mono-
therapy alone and senescence was induced in a great number of surviving 
cells. In vivo abemaciclib was more efficient when compared to trametinib 
alone. Currently we are working on in vivo experiments and the effect on 
sustained induction of senescence and mechanisms of tumor cell growth 
after discontinuation of therapy and in a combinatorial metronomic ap-
proach and in combination with radiotherapy.
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BACKGROUND: Diffuse pediatric-type high-grade gliomas (pedHGG), 
H3-wildtype and IDH-wildtype, encompass three main methylome-based 
subclasses: pedHGG-MYCN, -RTK1A/B/C, and -RTK2A/B. Since their 
first description in 2017, tumors of pedHGG-RTK2A/B have not been fur-
ther characterized and their clinical significance is unknown. METHODS: 
A not yet published cases series on pedHGG with a gliomatosis cerebri 
(GC) growth pattern showed an increased incidence of pedHGG-RTK2A/B 
(n=18/40). We assembled a cohort of 14 additional methylation-based 
pedHGG-RTK2A/B tumors and pooled them with the GC tumors providing 
centrally reviewed radiological, histological, and molecular characterization. 
RESULTS: Our cohort of 32 pedHGG-RTK2A/B tumors consisted of 25 
RTK2A (78%) and seven RTK2B (22%) cases. The median age was 11.6 
years (4-17) with an overall survival of 15.9 months (interquartile range 
12.1-25.8). Of the additional unselected cases with available imaging (10 of 
14), seven showed a GC phenotype at diagnosis or follow-up. In addition, 
pedHGG-RTK2B tumors exhibited bithalamic involvement (6/7, 86%). 
Histopathology confirmed a diffuse glial neoplasm in all cases with prom-
inent angiocentric features in both subclasses. Most tumors (24/29, 83%) 
diffusely expressed EGFR, notably with a focal perivascular enhancement. 
Cells of pedHGG-RTK2A lacked Olig2 expression, whereas 43% (3/7) of 
pedHGG-RTK2B expressed Olig2. Loss of ATRX expression occurred in 
four pedHGG-RTK2B samples (57%). In sequencing analyses (RTK2A: 
n=18, RTK2B: n=5), EGFR alterations (n=15/23, 65%; predominantly point 
mutations) were commonly found in both subclasses. Mutations in BCOR 
(n=14/18, 78%), SETD2 (n=7/18, 39%), and TERT promoter (n=6/18, 
33%) occurred exclusively in pedHGG-RTK2A tumors, while pedHGG-
RTK2B tumors were enriched for TP53 mutations (4/5, 80%). CONCLU-
SIONS: In conclusion, genotype-phenotype correlations in a multicenter 
series of pedHGG-RTK2A/B tumors revealed a highly diffuse-infiltrating 
tumor frequently exhibiting a GC phenotype. The two subclasses share par-
ticular histomolecular features (EGFR alterations, angiocentric pattern), 
whereas they differ in specific characteristics (pedHGG-RTK2A: Olig2 nega-
tivity, BCOR and SETD2 mutations; pedHGG-RTK2B: ATRX and TP53 
alterations).
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BACKGROUND: The current WHO classification of Central Nervous 
System tumors recognizes several glioma types driven by the BRAFV600E 
mutation. These tumors mostly encompass pediatric low-grade gliomas. 
Nevertheless, a subset of them behaves as anaplastic gliomas and, currently, 
the unique predictive criterion linked to anaplasia is an elevated mitotic 
index (more than 2.5 mitoses/mm2). Histologically, the high-grade gliomas 
harboring BRAFV600E alteration mostly correspond to WHO grade 3 
pleomorphic xanthoastrocytoma, IDH wild-type glioblastoma, entering the 
WHO grade 4 subset like the epithelioid subtype, and the rarer high-grade 
gliomas with piloïd features. These tumor types share their histomolecular 
features making differential diagnoses difficult. In this setting, DNA methy-
lation profiling may be very useful to precise the integrative diagnosis. 
However, some of those high-grade forms failed in our experience to be 
classified in any methylation class with v11b4 version of the Heidelberg 
classifier. METHODS: To understand the reasons explaining this standard 
classification failure, we investigated with multi-omics approaches (epigen-
etics, next-generation sequencing, RNAseq, proteomics and metabolomics) 
a well clinical characterized cohort of 17 high-grade pediatric intracranial 
tumors harboring this mutation. RESULTS: Interestingly, almost all tumors 
show similar morphological features and associated passenger molecular al-
terations mostly CDKN2A homozygous deletion. When using the new v12.5 
brain tumor classifier, the methylation profiling of the 2/17 unclassified  
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