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4 (KBTBD4) in cases of group 3 and group 4 medulloblastoma. Crit-
ically, group 3 and 4 tumours with KBTBD4 mutations typically lack 
other gene-specific alterations, such as MYC amplification, indicating 
KBTBD4 insertion mutations as the primary genetic driver of these malig-
nancies. Delineating the role of KBTBD4 mutations in medulloblastoma 
thus offers significant opportunities to understand its pathogenesis and 
exploit underpinning mechanisms therapeutically, however their func-
tion is currently unknown. Here, we show a novel mechanism in cancer 
pathogenesis whereby indel mutations in KBTBD4 drive its recognition 
of neo-substrates for degradation. We observe that KBTBD4 mutants 
promote the recruitment and ubiquitylation of the REST Corepressor 
(CoREST), which forms a complex to modulate chromatin accessibility 
and transcriptional programmes. The degradation of CoREST promoted 
by KBTBD4 mutations diverts epigenetic programmes inducing significant 
alterations in transcription to promote increased stemness of cancer cells. 
Transcriptional analysis of >200 human group 3 and 4 medulloblastomas 
by RNA-seq, highlights the presence of CoREST and   stem-like signa-
tures in tumours with KBTBD4 mutations, which extend to a further sub-
set of non-mutant tumours, suggesting CoREST alterations as a novel 
pathogenetic mechanism of wide relevance in group 3 and 4. Our find-
ings uncover KBTBD4 mutation as a novel driver of epigenetic repro-
gramming in non-WNT/non-SHH medulloblastoma, establishes a novel 
mode of tumorigenesis through gain-of-function mutations in ubiquitin 
ligases (neo-substrate recruitment) and identifies both mutant KBTBD4 
and CoREST complexes as new druggable targets for improved tumour-
specific therapies.
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BACKGROUND: Children with Group  3 medulloblastoma (MB) have 
a very poor long-term outcome and many do not survive beyond 5 years. 
Several drivers for Group 3 MB have been identified but none have resulted 
in targeted therapy to date. LIN28B is a stem cell factor that is upregulated 
in Group 3 medulloblastoma and is associated with worse survival. Here 
we investigate the role of the LIN28B pathway in Group 3 MB develop-
ment. Pharmacologic inhibition of the LIN28B pathway is feasible and 
may provide a unique opportunity to target this tumor. METHODS: Using 
LIN28B knockdown and overexpression in G3 MB cells we test LIN28B’s 
effect on proliferation, self-renewal and metastasis. Similarly, we used 
shRNAs targeting PBK and demonstrate a similar effect on G3 MB growth. 
We also investigate the role of let-7 as a target of LIN28B by introducing 
let-7 mimetics and overexpression vectors into MB cells. Finally, we use a 
LIN28 inhibitor 1632 and a PBK inhibitor HITOPK032 to treat G3 MB 
cell lines and then assess their impact on proliferation and apoptosis.  RE-
SULTS: We find that down-regulation of LIN28B or PBK using shRNA re-
sults in significant reduction in cell proliferation. In contrast overexpression 
of LIN28B increases Group 3 cell proliferation and tumor sphere formation. 
LIN28B knockdown also significantly (p< 0.01) increases survival in mice 
with orthotopic Group 3 tumors. The LIN28 inhibitor 1632 also leads to 
significant reduction in G3 MB growth through decreased cell cycle entry 
and increased apoptosis. In addition, HITOPK032 also demonstrates sig-
nificant reduction in Group 3 MB cell proliferation at low (nanomolar to 
low micromolar) concentration. CONCLUSIONS: Our study establishes a 
critical role for the LIN28B-let-7-PBK pathway in Group3 MB and pro-
vides encouraging preliminary preclinical results for drugs that target this 
pathway.
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Medulloblastoma is the most common malignant paediatric brain cancer 
with poorer prognosis related to the onset of metastasis. It has four mo-
lecular subgroups; Wingless (WNT), Sonic Hedgehog (SHH), group 3 and 
group 4, of which group 3 is the most likely to be metastatic and is there-
fore associated with the poorest prognosis. Exosomes are small membrane-
bound extracellular vesicles of endosomal origin which contain a variety 
of cargo including RNA and proteins. Increased exosome release is con-
nected with disease progression and metastasis in multiple cancers. Rabs are 
a family of small GTPases (70 in humans) which regulate vesicle trafficking. 
Several Rabs are known to regulate exosome biogenesis and secretion and 
may thereby contribute to cancer progression. The role of Rabs in metastatic 
medulloblastoma is unclear. We aim to explore whether Rabs contribute to 
the progression of metastatic medulloblastoma through the exosome bio-
genesis and secretion pathways. Through analysis of literature, databases 

such as ExoCarta.org, the R2: Genomics analysis and visualisation platform, 
and mRNA content of medulloblastoma exosomes, five novel Rab candi-
dates were identified that may contribute to disease progression in group 3 
medulloblastoma. Gene expression of these Rabs was then verified across 
SHH, group 3 and group 4 patient-derived cell lines using RT-qPCR, with 
candidate Rab expression confirmed in the three subgroups. Presence of Rab 
mRNA has also been found in exosomes derived from group 3 and group 4 
patients, with an enrichment in group 3 exosomes. Current and future work 
aims to determine the potential roles of Rabs in medulloblastoma pathogen-
esis, and to determine whether Rabs contribute to increased exosome bio-
genesis which drives metastasis or are metastatic drivers in medulloblastoma 
themselves. Therefore, experiments to characterise Rab candidate protein 
expression within cells and assess their function after knockdown are ne-
cessary and timely. 
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INTRODUCTION: Pediatric Medulloblastoma (MB) accounts for ap-
proximately 20% of all childhood brain tumors. Molecular subgroups 
namely WNT, SHH, Group 3 and Group 4, exhibit divergent biology, and 
clinical outcomes. DNA methylation analysis is a robust option to classify 
pediatric MB into molecular subgroups, which allows the optimization of 
diagnosis and stratification of the treatment. We review the first experience 
of molecular subclassification carried out at the national level in our country. 
METHODS: Multi-center centralized prospective and retrospective study of 
frozen tumor samples at diagnosis from pediatric MB patients diagnosed 
in Spanish hospitals, from April 2021 to December 2021. A  registry was 
created with histology review, immunohistochemical (IHC) subgrouping, 
and a molecular subgrouping based on the Minimal Methylation Classifier 
(MIMIC) from Schwalbe et al., 2017. The time from the sample centralized 
reception to the study result was also collected. RESULTS: 25 frozen MB 
tumor samples from patients at diagnosis were included. 6 were retrospective 
and 19 prospective. IHC classified 19 cases (76%) as non-WNT/non-SHH 
MBs, 3 (12%) as WNT-activated and 3 (12%) as SHH-activated. MIMIC 
classified, in the non-WNT/non-SHH, 6 tumors (24%) as Group 3 and 13 
(52%) as Group 4. 2 cases (8%) were WNT-activated MBs and 3 (12%) 
were SHH-activated MBs. Only 1 case (4%) was unclassified by MIMIC 
(WNT using IHC). Comparing both methods (IHC and MIMIC), diagnosis 
agreed in 96% of cases. The response time ranged from 5 to 10 days. CON-
CLUSIONS: DNA methylation profiling has proven to be a robust and quick 
option to classify MB into subgroups and it correlates with the IHC diag-
nosis. This tool was successfully implemented in our national routine diag-
nosis, enabling a reliable and rapid molecular subgrouping classification.
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Extrachromosomal circular DNA (ecDNA) is an important driver of ag-
gressive cancers, including medulloblastoma (MB), the most common ma-
lignant pediatric brain tumor. Our study’s aim is to better understand how 
ecDNA containing cells can potentiate malignant growth. EcDNA’s role in 
the development of treatment resistance and association with poor outcomes 
is hypothesized to arise from its contribution to intra-tumoral heterogeneity 
and its potential to promote oncogene dependency switching.  To analyze 
the intra-tumoral distribution of ecDNA, we have now simultaneously ana-
lyzed the accessible chromatin and gene expression in single cells of a SHH 
medulloblastoma (MB) patient using multiome single-cell ATAC-seq and 
gene expression (10X Genomics). Whole genome sequencing (WGS) of this 
tumor previously revealed a heterozygous somatic TP53 mutation and two 
distinct ecDNAs: a 3.2Mbp amplicon comprising 3 regions of chr1 and an-
other 4.5Mbp amplicon comprising 23 segments originating from chr7 and 
chr17. We then used multimodal analysis to describe the tumor cell types, 


