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Pleomorphic xanthoastrocytoma (PXA) is a rare astrocytoma occurring 
predominantly in children and young adults. It is characterized histologically 
by large pleomorphic, spindled and lipidized cells with frequent eosinophilic 
granular bodies and pericellular reticulin deposition. BRAF p.V600E mu-
tation and CKDN2A/B deletion are the most common genetic alterations. 
We report the integrated genomic characterization of a cohort of 67 pa-
tients (37 F, 30  M; median age 20.3  years (interquartile 13.4–32.9) with 
histologically defined PXA (52, 78%) or anaplastic PXA (A-PXA) (15, 
22%), using genome-wide cytogenetic (ThermoFisher Oncoscan, n=67), 
methylation profiling (Illumina EPIC array, n=43), and targeted next gen-
eration sequencing (n=32). BRAF p.V600E mutation (n=51, 76.1%) and 
CDKN2A/B deletion (n=63; 94%) were the most frequent alterations. Of 
16 BRAF p.V600E negative cases, 7 showed an alternative BRAF activating 
mutation (n=2), NF1 (n=3) mutation or ATG7-RAF1 fusion (n=2). Targeted 
TERT analysis found promoter mutations in 3 (of 58)  cases, but TERT 
amplification was absent. Supervised and unsupervised methylation pro-
filing against a comprehensive reference cohort demonstrated consensus 
grouping with the PXA class in 36 of 43 cases; while the minority grouped 
with a ganglioglioma class (n=3), with reactive brain or had no resolvable 
subgroup (n=4). Follow-up was available in 61 patients (91.0%) (median 
63 months). Overall survival was significantly different between PXA and 
A-PXA (5-year:80.4% vs. 55.1%; p=0.001), but not progression-free sur-
vival (5-year:61.7% vs. 39.8%; p=0.128). Our data confirm the high fre-
quency of MAP-K abnormalities and CDKN2A/B deletion in PXA. WHO 
grade remains a strong predictor of patient overall survival.
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INTRODUCTION:  Previously thought to be rare, recent case series 
have shown that IDH mutations in young patients are more common than 
previously described. In this study, we analyzed IDH-mutant tumors to 
determine clinical significance of these mutations in children, adolescents 
and young adults. METHODS:  Through this multi-institution study (10 
institutions), we collected 64 IDH1/2-mutant infiltrating astrocytoma spe-
cimens from 58 patients aged 4–26 (M:F, 0.4:0.6). Specimens included 
46 low-grade (LGG) and 18 high-grade (HGG) astrocytomas. Tumor 
sequencing data (n=45), germline sequencing data (n=37) and outcome 
data (n=40) was analyzed. RESULTS:  Similar to adults, most sequenced 
tumors had a co-mutation in the TP53 gene, while ATRX mutations were 
less common and primarily seen in HGGs. Approximately 60% (n=21) 
of patients with germline data available had a mutation in a cancer pre-
disposition gene. Mismatch repair (MMR) mutations were most common 
(n=12; MSH6 n=9), followed by TP53mutations (n=7). All patients with 
MMR gene mutations had HGGs and poor progression free (PFS=10% at 
2 years, mean TTP=9 months) and overall (OS <30% at 2 years) survival. 
Despite an OS of 90% at 5 years, many LGG patients had tumor progres-
sion/recurrence requiring additional treatment (PFS= 80% at 2 yrs, 40% at 
5 yrs, mean TTP=3.5 years). Four LGG tumors (2 with TP53+ATRXloss, 
2 with TP53 loss+1p19q co-deletion) underwent malignant transform-
ation.  CONCLUSION:  IDH-mutant tumors in pediatric patients are 
strongly associated with cancer predisposition and increased risk for pro-
gression/recurrence or malignant transformation. Routine screening for 
IDH1/2 mutations in children with grade 2–4 astrocytomas could greatly 
impact patient management.
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BACKGROUND:  Infiltrative astrocytomas in children and young adults 
pose a treatment challenge due to the difficulty of achieving gross total resec-
tion and tumor resistance to irradiation and chemotherapy. Histopathologic 
grade is an essential part of determining prognosis and treatment, but it is 
subjective and provides limited understanding of the molecular mechanisms 
underlying tumor development and progression. METHODS:  We performed 
liquid chromatography/mass spectrometry (LC/MS-MS) on 28 FFPE samples 
of primary infiltrative astrocytomas (10 grade II, 8 grade III and 10 grade IV –  
WHO classification) from Nationwide Children’s Hospital (NCH). Initial un-
supervised clustering was performed. Lasso regression yielded a protein sig-
nature separating low- and high-grade tumors which was validated using a 
similar cohort of pediatric and young adult infiltrative astrocytomas from the 
Proteomic Data Commons (PDC) (n=28) of the National Cancer Institute. RE-
SULTS:  Unsupervised clustering of NCH samples essentially recapitulated 
grade and lasso regression yielded a 10-protein signature that distinguished 
grade II from grade III/IV tumors. This 10-protein signature when applied to 
the PDC validation dataset, accurately predicted grade for 89.3% of the tu-
mors (p=0.00014). CONCLUSIONS:  We identified a quantitative protein sig-
nature that can reliably distinguish between low- and high-grade infiltrative 
astrocytomas from FFPE tissue. Further validation will enable the development 
an objective prognostic proteomic clinical test that complements and may out-
perform current histopathological strategies. Additionally, proteomic profiling 
of tumors will clarify the molecular mechanisms contributing to treatment re-
sistance and tumor progression and help identify novel treatment targets. In-
dependent functional validation and characterization of proteins is ongoing.
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BACKGROUND:  Central nervous system (CNS) tumors are the leading 
solid tumors in the childhood population but vastly underreported in the Af-
rican population. There’s limited data on childhood brain tumors as well as 
the histopathological distribution in Kenya. Our study aimed at assessing the 
spectrum as well as the level of correlation with imaging in diagnosis of brain 
tumors within two major hospital settings. DESIGN: This was a cross-sectional 
retrospective descriptive study conducted at the two major hospitals in Kenya: 
Kenyatta National Hospital (KNH) and Moi Teaching and Referral Hospital 
(MTRH). Children who underwent treatment for brain tumors between 2015 
and 2017 and whose tissue biopsies were available at the laboratory archives 
were included.  RESULTS:  87 cases were available for review, and the ma-
jority of the affected population were of ages 5–9 years. The most affected site 
was infratentorial compartment (48.3%) with gliomas and medulloblastoma 
being equally distributed. Majority of the gliomas were low grade (69%) with 
pilocytic astrocytoma being the most common subtype (42.9%). The overall 
sensitivity for the diagnosis of brain tumors through radiology was 69.4%. 
The level of correlation of histopathological to radiological diagnosis was stat-
istically insignificant with P and kappa values of 0.814 and -0.024 respect-
ively. CONCLUSION:  Gliomas and medulloblastomas were the commonest 
tumors at both centers. Histopathological diagnoses have a high concordance 
of agreement among various morphologists. The level of correlation between 
histopathological and radiological diagnosis was high. Next steps include 
standardizing clinical, radiological and pathological details within Kenya.

PATH-17. INTRAGENIC COPY NUMBER BREAKPOINT ANALYSIS 
OF METHYLATION DATA FROM CNS TUMOURS IDENTIFIES 
NOVEL SUBGROUP-SPECIFIC CANDIDATE FUSION GENE 
ENRICHMENTS
Alan Mackay, Yura Grabovska, Matthew Clarke, Diana Carvalho, 
Sara Temelso, and Chris Jones; Institute of Cancer Research, London, 
United Kingdom

Methylation array-based molecular profiling has redefined the classifica-
tion of brain tumours and now forms an important part of their integrated 
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diagnosis, providing both subgroup assignment and genome wide DNA copy 
number profiles. These latter data can be used to identify intragenic breakpoints 
which are frequently associated with structural variations resulting in thera-
peutically targetable oncogenic fusion genes. To systematically assess the land-
scape of these alterations, we combined publicly available methylation datasets 
resulting in a total of 5660 CNS tumours, around half paediatric, and including 
>1000 high grade glioma and DIPG. These were analysed by standard method-
ology (MNP, conumee), and intragenic breakpoint enrichment was compared 
within methylation subgroups, superfamilies, and tumours with no high-
scoring classification. Benchmarking included sequence-verified cases such as 
infant hemispheric gliomas (IHG) with ALK(15%) and ROS1(7%) fusions, 
and pathognomic alterations associated with specific entities such as RELA-
EPN, MYB-LGG and HGNET-MN1. We identified previously unreported en-
richments of well-recognised fusion targets such as NTRK2in GBM_MID and 
NTRK3in DMG_K27 (both 5%), METin A_IDH / A_IDH_HG (3–5%), and 
FGFR1/3in GBM_G34 (8–9%). Novel recurrent kinase gene candidates to be 
verified and explored further include IGF1Rin 2–12% cases spanning glioma 
subgroups, and TIE1in poorly classified tumours. This latter ‘NOS’ group were 
also enriched in various transcription factor targets of breakpoints, including 
TCF4and PLAGL2. Despite limitations due to sample quality, resolution or 
balanced translocations, breakpoint analysis of methylation copy number pro-
files provides simple screening for structural rearrangements which may dir-
ectly influence targeted therapy in paediatric CNS tumours.

PATH-18. HIGH-GRADE NEUROEPITHELIAL TUMOR (HGNET) IN 
A PEDIATRIC CASE-SERIES
Felipe Hada Sanders, Alessandra Azambuja, Fernando Frasseto, 
Sergio Rosemberg, and Hamilton Matushita; USP, Sao Paulo, SP, Brazil

The central nervous system (CNS) high-grade neuroepithelial tumor is a 
recently described molecular entity. We report 2 new CNS HGNET cases 
sharing common clinical presentation and pathologic features. In summary, 
CNS HGNET represents a rare tumor occurring in young patients with 
dismal prognosis. We think it is important to report these cases to spread the 
experience and raise the knowledge of the medical community.

PATH-19. MOLECULAR CLASSIFICATION BASED ON THE DNA 
METHYLATION PROFILE OF CENTRAL NERVOUS SYSTEM (CNS) 
TUMORS IN CHILDREN: TWO-YEARS EXPERIENCE AT THE 
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INTRODUCTION:  Pediatric brain tumors (PBT) represent the second 
most common pediatric cancer, with the highest mortality rate among child-
hood malignancies. Improvement of PBT diagnostic accuracy is fundamental 
to optimize treatment strategy. OBJECTIVES: We aimed to explore the 
impact of DNA methylation arrays implementation in PBT clinical prac-
tice. METHODS:  214 PBT were analyzed by Illumina 850KEPICmethylation 
array. Low score and discordant cases were collegially reviewed.  RE-
SULTS:  Calibrated score was 0.8 or higher in 159 cases (74.3%), with 
pathological diagnosis confirmation in 132 cases and molecular subgroup 
definition in 47 of them, including cases of medulloblastoma, CNS neuro-
blastoma FOXR2, HGNET MN1; methylation profiling amended diagnosis 
in 10 cases, e.g. HGNET BCOR and anaplastic PXA, was non-contributory 
in 4 and misleading in 12 cases, including glioneural tumors and tumors 
arising in syndromic contexts. Calibrated score ranged between 0.8 and 0.3 
in 37 cases (17.3%) and was below 0,3 (no match) in 18 cases (8.4%). Cali-
brated score below 0,8 was more frequently assigned to low grade gliomas 
and low grade glioneural tumors (p <0.0006). Challenging/very rare cases, e.g. 
intracranial AFH with EWSR1:CREM fusion and nonRELA supratentorial 
ependymomas, were assigned to “no match subgroup”; in syndromic patients 
the score tended to be lower (p=0.07); no correlation between score and age < 
3-years was found (p=0.1). CONCLUSION:  Methylation profiling refine on 
diagnostic accuracy in PBT classification. Improvements are needed in classi-
fying low grade glioma/glioneuronal tumors and challenging/very rare PBT. In 
syndromic cases, there is a high rate of misleading profiles and/or low scores.

PATH-20. METHYLATION ARRAY PROFILING OF PEDIATRIC 
BRAIN TUMORS; SINGLE CENTRE EXPERIENCE
Michal Zapotocky1, Ales Vicha1, Lenka Krskova2, Josef Zamecnik2, 
Lucie Stolova1, Adela Misove1, Katerina Vanova1, Miroslav Koblizek2, 
Vijay Ramaswamy3, David Jones4, and David Sumerauer1; 1Department 
of Paediatric Haematology and Oncology, Second Faculty of Medicine, 
Charles University, Prague, Czech Republic, 2Department of Pathology 
and Molecular Medicine, Second Faculty of Medicine, Charles University, 

Prague, Czech Republic, 3Division of Pediatric Hematology/Oncology, 
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BACKGROUND:  Significant heterogeneity of pediatric brain tumors 
poses major challenge on diagnostics. Therefore, we aimed to evaluate feasi-
bility of methylation array in the diagnostic process. METHODS:  Methy-
lation array (Infinium MethylationEPIC, Illumina) was performed on DNA 
extracted from fresh frozen tissue from prospective newly diagnosed and 
selected retrospective patients. Results from Heidelberg classifier (www.
molecularneuropathology.org) were compared to the histological diagnosis 
and further genetic testing was performed to establish integrated morpho-
logical/molecular diagnosis.  RESULTS:  Within years 2018–2019, we per-
formed methylation array profiling of 102 samples consisting mainly of 
ependymoma, medulloblastoma high-grade and low-grade glioma. High 
calibrated score (>0.9) was achieved in 62 patients (61%). In 46 cases (74%) 
with score >0.9, the histological diagnosis matched the methylation class 
(MC). In the remaining cases (16) that were classified by histopathology 
mainly as ependymomas, the methylation profiles were classified as novel 
molecular entities (HGNET_BCOR, HGNET_MN1, etc.) or different tumor 
type. In 40 cases (39%) with the score <0.9, six were found to have high 
normal tissue content. Nine cases had no match in the classifier and 25 were 
assigned MC with score 0.3 to 0.89. In 20 out of 34 cases with low score, 
the molecular diagnosis could be confirmed based on copy number variants 
inferred from the methylation array or using additional testing for gene fu-
sions and mutations. CONCLUSIONS:  Our experience on the first 100+ 
cases demonstrated that methylation array could be integral part of diag-
nostic process in order to establish integrated morphological and molecular 
diagnosis of pediatric brain tumors.

PATH-21. TELOMERE LENGTH ANALYSIS OF CNS TUMORS IN 
THE PEDIATRIC BRAIN TUMOR ATLAS
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Subsets of pediatric cancers, including high grade glioma (pHGG), have 
high rates of uniquely long telomeres, associated with ATRX gene muta-
tions and alternative lengthening of telomeres (ALT). Ultimately, these can-
cers may benefit from a therapy stratification approach. In order to identify 
and further characterize pediatric brain tumors with telomere lengthening 
(TL), we determined the intratelomeric content in silico from paired WGS of 
918 tumors from CBTTC Pediatric Brain Tumor Atlas (PBTA). The results 
were highly concordant with experimental assays to determine ALT in a 
subset of 45 pHGG tumors from the set. Overall, 13% of the PBTA co-
hort had telomere lengthening. We confirmed the highest rate of TL (37%) 
in the pHGG cohort (37/100 tumors; 30/82 patients). There was no statis-
tical difference in age, gender or survival in subset analysis. As expected, the 
patient pHGG tumors with telomere lengthening were enriched for ATRX 
mutations (60%, q= 1.76e-3). However, 6 tumors without ATRX muta-
tion also had normal protein expression, suggesting a different mechanism 
of inactivation or TL. The pHGG tumors with telomere lengthening had 
increased mutational burden (q=8.98e-3) and included all known pHGG 
cases (n=6) in the cohort with replication repair deficiencies. Of interest, 
the second highest rate of telomere lengthening was 9 subjects (24%) in 
the craniopharyngioma cohort. None of the craniopharyngioma tumors 
had ATRX mutations or low ATRX expression, and 55% of those with 
TL had CTNNB1 mutations. Finally, lower rates of telomere lengthening 
were found in medulloblastoma (10%), ependymoma (10%), low grade 
astrocytoma (8%) and ganglioglioma (7/47, 15%).

PATH-22. COMPARISON OF SUPERVISED CLASSIFICATION 
METHODS FOR CENTRAL NERVOUS SYSTEM TUMORS BASED 
ON DNA-METHYLATION
Brent Orr, Alex Breuer, Tong Lin, Quynh Tran, Edward Suh, and 
Stanley Pounds; St. Jude Children’s Research Hospital, Memphis, TN, USA

Classification of brain tumors using methylation profiling is an important 
diagnostic advance, reducing subjectivity and improving interpretability of 
clinical outcome data. Despite the recognized value of methylation profiling 


