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ABSTRACT CITATION ID: NOAE064.309
HGG-25. IDENTIFYING YB1 AND NPM1 AS PART OF THE MUTANT 
HISTONE 3 PROTEIN INTERACTOME IN H3 MUTATED PHGG
Mehar Dhillon1, Eleanor Read1, Rob Layfeild2, Farhana Haque1; 
1University of Lincoln, Lincoln, United Kingdom, 2University of 
Nottingham, Nottingham, United Kingdom

Paediatric high-grade gliomas (pHGG) are the leading cause of childhood 
cancer deaths, accounting for over 40% of deaths in the UK. pHGG tumours 
harbour histone H3 mutations, defining 50% of pHGG cases. Studies show 
prominent mutations as being H3.3K27M and H3.3G34R/V. Our previous 
proteomic research on H3 intercatomes, identified unique and common 
interacting binding partners of H3-G34R and H3-G34V mutant proteins 
relative to wild type H3. Among these proteins we have focused on YB-1 and 
Nucleophosmin 1 (NPM1). YB-1, is multifunctional transcription factor and  
a well-characterised oncogenic protein. NPM1 is a molecular chaperone  
and frequently overexpressed in cancers. Our aim is to analyse the role of 
YB-1 and NPM1 in H3 mutated pHGG, in order to identify targeted thera-
peutic options for these difficult to treat tumours. H3 mutated glioma cell 
lines, H3 wild type pHGG cells and control cells were cultured and then 
subjected to comparative immunofluorescence microscopy, and western blot 
analyses to investigate YB-1 and NPM1 expression. Results showed statis-
tically significant altered protein expression and localisation of YB-1 and 
NPM1 in H3 mutated pHGG in comparison to wild type and control cells. 
YB-1 expression was increased in H3 mutated cells and NPM1 showed in-
creased cytoplasmic localization in H3 mutated cells in comparison to H3 
WT glioma and control cells. Results of the study support that YB-1 and 
NPM1 are important interacting proteins in H3G34-mutated pHGGs and 
can be explored as potential therapeutic targets in H3 mutated pHGG.
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SCREENING METHOD FOR MISMATCH REPAIR DEFICIENCY 
SYNDROMES IN PEDIATRIC HIGH-GRADE GLIOMA
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BACKGROUND:  Pediatric central nervous system (CNS) tumors can 
occur as first manifestations of cancer predisposition syndromes (CPS) re-
sulting from pathogenic variants in DNA mismatch repair (MMR) genes 
MLH1, MSH2, MSH6, and PMS2. Early detection of MMR deficiencies 
(MMRD) may warrant the therapeutic use of checkpoint inhibitors and 
enable genetic consulting for the patient’s families. METHODS:  We pro-
spectively screened 128 pediatric high-grade gliomas (pedHGG) for MMR 
protein expression by immunohistochemistry (IHC) as part of the HIT-
HGG-2013 clinical trial. We compared IHC results to independently col-
lected patient information on CPS including MMRD to test the method’s 
efficiency in screening for Lynch syndrome and Constitutional MMRD 
syndrome CMMRD. RESULTS:  From 128 successfully tested tumors, ten 
cases (10/128, 7.8%), showed loss of expression of at least one of the MMR 
proteins. In seven of the ten affected patients (7/128, 5.5%), genetic testing 
uncovered heterozygous (6/10) or homozygous (1/10) pathogenic germline 
variants in MMR genes (MLH1, MSH2 or MSH6) confirming the diagnosis 
of Lynch syndrome respectively CMMRD. In three cases (3/128 2.3%), 
MMR alterations were restricted to tumor tissue. The group of diffuse mid-
line gliomas, H3 K27-altered, (67/128, 52.3%) did not show MMR alter-
ations, while either somatic or germline MMR mutations were detected in 
two of eight patients with diffuse hemispheric glioma, H3 G34-mutant. In 
88 patients (88/128, 68.8%) either clinical or molecular-genetic informa-
tion on CPS could be provided. All ten patients with signs of MMRD were 
successfully detected by IHC from tumor tissue. CONCLUSIONS: IHC for 
MMR proteins represents a highly sensitive screening method for MMRD in 
pedHGG. Considering the occurrence of at least 11.5% (7/61) of MMRD in 
pediatric patients with diffuse high-grade glioma excluding DMG, MMRD 
IHC should be part of routine diagnostics as cost-effective, broadly available 
and robust screening method.
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OCCURRING IN TEENAGERS AND YOUNG ADULT PATIENTS 
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Matthew Clarke1,7; 1Institute of Cancer Research, London, United 
Kingdom, 2BRAIN UK, University of Southampton, Southampton, United 
Kingdom, 3Neuropathology and Pathology Research, Royal Preston 
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BACKGROUND: High-grade gliomas (HGG) arise in any CNS location 
with a poor prognosis. HGGs in teenagers/young adults (TYA) are under-
studied; this project aimed to characterise these tumours and identify thera-
peutic targets. METHODS: HGG samples (histone/IDH-wildtype, n=207, 
FFPE/FF, 13-30 years) were collected from national/international collabor-
ators. DNA methylation profiling (Illumina EPIC BeadArrays, brain tumour 
classifier (MNPv12.5 R package)) classified cases against reference cohorts. 
Calibrated scores guided workflows to characterise mutational landscapes 
(RNA-based ArcherDx fusion panel (n=92), whole exome sequencing 
(n=107), histological review). RESULTS: Of cases scoring >0.5, n=25 clas-
sified as PXA and n=8 as HGAP, differing from primary diagnoses. 53.4% 
(n=86) classified as paediatric-type subgroups ((pedHGG-RTK1A/B/C, 
31.7%, n=51, associated with frequent PDGFRA, CDKN2A/B, SETD2, 
NF1 alterations), pedHGG-MYCN (8.1%, n=13, MYCN/ID2 amplifica-
tions), and pedHGG-RTK2A/B (7.5%, n=12)). 18.0% (n=29) classified as 
subgroups frequently seen in adults including GBM-MES (15.5%, n=25, 
enriched for RB1, PTEN, NF1 alterations) and GBM-RTK1/2 (2.5%, n=4, 
CDK4 amplifications). 16 cases were assigned to novel, poorly-characterised 
subgroups with distinct methylation profiles and molecular features 
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including paediatric-specific pedHGG-A/B (n=10 6.2%) and HGG-E (n=6 
3.7%) subgroups, and HGG-B (n=2 1.0%), and GBM-CBM (n=5 3.1%, 
frequent cerebellar location) subgroups, associated with variable histo-
logical morphology. 8 cases showed hypermutator phenotypes, enriched 
in HGG-E. Age-distribution/molecular profile comparisons using publicly 
available methylation and sequencing data for HGG-B (n=9), GBM-CBM 
(n=26) and GBM-MES-ATYP (n=53), irrespective of age, shows they are 
TYA-specific subgroups with the latter containing fewer chr7 gains and 
chr10 losses, and more CDKN2A/B deletions and MET amplifications, com-
pared with adult-specific GBM-MES-TYP. Across the cohort, other frequent 
copy number changes included gains in chr1q (54%, frequent in pedHGG-
RTK1B/C/MYCN, pedHGG-A/B), chr2 (22%, pedHGG-MYCN), and chr13 
losses (64%, pedHGG-RTK1B/C). Focal amplifications included CDK6 
(1.4%, n=3) and EGFR (1.0%, n=2). CONCLUSION: TYA HGG comprise 
well-characterised, novel methylation subgroups with distinct methylation 
profiles and molecular characteristics, representing opportunities to refine 
treatment.
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Soha Zahid1, Anirban Das3, Cynthia Hawkins3, Uri Tabori3, Eric Bouffet3; 
1Department of Oncology, Aga Khan University Hospital, Karachi, 
Pakistan, 2Department of Pathology and Laboratory Medicine, Aga Khan 
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BACKGROUND: Constitutional mismatch repair (MMR) deficiency 
(CMMRD) is a genetic cancer predisposition syndrome presenting among 
children and young adults. This study is the first to evaluate CMMRD 
prevalence among high-grade glioma patients in Pakistan, a country 
with high consanguinity rates. METHODS: We reviewed data of patients 
younger than 18 diagnosed with pediatric high-grade glioma, anaplastic 
astrocytoma, and diffuse midline glioma with CMMRD testing between 
2016 and 2023. Tumor slides of all included cases were prepared and sent to 
Sick Kids Toronto to review the MMR protein stains via multi-gene panels. 
RESULTS: Forty-five patients were identified (62.3% females); median age 
of 11. Headache (88.9%) was the most common symptom, followed by 
vomiting (60%) and seizures (37.8%); median duration of symptoms was 
two months. Histopathology revealed 73.3% pediatric high-grade glioma, 
22.2% Anaplastic Astrocytoma, and 4.4% Diffuse Midline Glioma. Thirty-
six patients (80%) had a cerebral tumor, 13.3%, and 6.7% had a posterior 
fossa and midline tumor, respectively. CMMRD was positive in 15 of 45 
patients (33.3%). Eight patients (53.4%) had CMMRD with loss of PMS 2, 
two (13.3%) had loss of PMS 2 and MLH 1, two (13.3%) had loss of MSH 
2, two (13.3%) had loss of MSH 6, and only one patient had loss of MSH 6 
and MSH 2. Consanguinity correlated with CMMRD (P=0.045), but family 
history of malignancy was not significant (P=0.202). One-year overall sur-
vival of all patients, with a median follow-up of 4.8 months, was 44.4 %, 
whereas 1-year overall survival compared to CMMRD was 33.3%, with 
a median follow-up of 7.2 months (P=0.616) CONCLUSION: We found 
high prevalence of CMMRD among pediatric high-grade glioma patients 
and patients with consanguinity. The findings of our study emphasize the 
importance of genetic testing and counseling. Timely accurate diagnosis is 
essential as decreased response to conventional treatment regimens may in-
crease disease burden.
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HGG-29. INTEGRATED MOLECULAR PROFILING OF >2000 
PAEDIATRIC-TYPE DIFFUSE HIGH-GRADE GLIOMA TUMOURS 
AND >100 PATIENT-DERIVED MODELS
Alan Mackay1, Yura Grabovska1, Diana Carvalho1, Anna Burford1, 
Rita Pereira1, Sara Temelso1, Drenusha Sejdiu1, Shauna Crampsie1, 
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BACKGROUND: Paediatric-type diffuse high-grade glioma (PDHGG) is 
recognised in the WHO2021 CNS Tumour Classification as biologically dis-
tinct from ‘adult-types’, and comprises four major categories based on dis-
tinct biology and clinical presentation, though sub-types within these are 
less well-defined. METHODS: Published and unpublished genome/exome/
targeted sequencing from n=1593 cases were integrated with n=2027 cases 
with methylation array profiling, with an overlap of n=761. These were sup-

plemented with varying availability of bulk/single-cell RNAseq, ChIP-seq and 
ATAC-seq, and analysed alongside data from ~100 patient-derived models 
representing 16 PDHGG sub-types. RESULTS: Around half of cases were dif-
fuse midline glioma with H3K27 alterations (DMG-H3K27), which can be 
split into sub-types based upon either the specific histone alteration (DMG-
H3.3K27M/-H3.1K27M/-EZHIP) or co-segregating pathway activating 
mutations (DMG-EGFR/-MAPK/-ACVR1). These showed distinct copy 
number, transcriptomic and epigenetic signatures depending on the anatom-
ical location, replicated in ~50 models established as 2D/3D cultures and 
CDX/PDX. By contrast, diffuse hemispheric glioma with H3G34 mutations 
(DHG-H3G34) presented a homogenous genomic landscape (TP53/ATRX/
PDGFRA) but with a higher degree of transcriptional diversity in both tu-
mours and models. In high-grade glioma, H3/IDH-wild-type (HGG-WT) 
samples, receptor tyrosine kinase (RTK) subtypes are split by the presence or 
absence of co-segregating mutations (BCOR/SETD2/NF1) and copy number 
changes. Across methylation-based subtypes, genetic drivers are associated 
with distinct phenotypes or drug responses independent of location. EGFR 
mutations are largely confined to the highly infiltrative pedHGG_RTK2 hemi-
spheric (enriched in gliomatosis cerebri) and DMG-EGFR (bithalamic glioma) 
subtypes, whilst PDGFRAmutations span DMG-H3.3K27M, DHG-H3G34, 
and pedHGG-RTK1, and exhibit a differential drug response to targeted ther-
apies depending on the nature of the alteration. Hypermutant tumours are 
split between pedHGG-RTK1A and the emerging ‘HGG-E’ subtype. CON-
CLUSIONS: These data aim to catalogue the diversity of PDHGG subtypes 
in order to identify biologically rational targets, and credential patient-derived 
models which can be exploited for mechanistic/preclinical studies.
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Ludmila Papusha1, Alexander Druy1, Ekaterina Salnikova1, 
Margarita Zaytseva1, Agnesa Panferova1, Irina Vilesova1, 
Andrey Flegontov1, Igor Kasich1, Artur Merishavyan1, Andrey Sysoev1, 
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BACKGROUND: The prognosis for patients with pediatric high-grade 
glioma (pHGG) is poor despite aggressive multimodal therapy. Recent 
advances in understanding tumor biology facilitate utilization of targeted 
therapies (TT) in pediatric neuro-oncology. METHODS: We analyzed the 
efficacy of targeted therapy in patients with progressive pHGG treated with 
TT according to molecularly-identified actionable events. Molecular char-
acterization of the tumor included DNA panel and transcriptomic RNA 
sequencing. RESULTS: Eighteen patients were included (median age 3.7 
years, range 0.1-17.7) with anaplastic pleomorphic xanthoastrocytoma 
(n=10), infant-type hemispheric glioma (n=4), and diffuse high-grade 
glioma (n=4). Metastatic disease was present in 3/18 patients. Molecular 
genetic alterations included BRAF V600E mutations (n=8), NTRK1/2/3 fu-
sions (n=4), ROS1 fusions (n=4), MET fusion (n=1), KIT P627L mutation 
(n=1). Eight patients received an NTRK/ALK/ROS1 inhibitor (entrectinib), 
seven patients received combination therapy with BRAF and MEK inhibi-
tors (dabrafenib and trametinib), and one patient anti-BRAF monotherapy 
(dabrafenib). Two patients were treated with a multi-tyrosine kinase in-
hibitor (cabozantinib). The median duration of targeted therapy was 10.6 
months (1-42). Most patients tolerated treatment well with no grade 4-5 
toxicities. The overall response rate was 66% (12/18), including 4 complete 
(22%) and 8 partial responses (44%). At 12 months, PFS was 86% with 
dabrafenib/trametinib and 42% with entrectinib; at 18 months PFS was 44 
% with dabrafenib plus trametinib and 42% with entrectinib. Three out of 
four patients with ROS1 rearranged glioma experienced disease progres-
sion on entrectinib after an initial good response in all cases; two of them 
subsequently received lorlatinib with clinical benefit. All four patients with 
NTRK1/2/3 rearranged gliomas remain on entrectinib therapy without signs 
of progression. Cabozantinib therapy resulted in prolonged complete and 
partial responses in both cases. CONCLUSIONS: TT for patients with pro-
gressive pHGG is feasible and provides unexpectedly good clinical efficacy.
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IN PEDIATRIC PATIENTS WITH DIFFUSE HEMISPHERIC GLIOMA
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