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BACKGROUND: Medulloblastoma (MB) is the most common malignant 
pediatric brain tumor arising from alterations in cerebellum development. 
The Sonic Hedgehog variant (SHH MB) is the best genetically character-
ized, however the molecular mechanisms responsible for its pathogenesis 
are not fully understood and therapeutic benefits are still limited. Muta-
tions in key components of the SHH pathway and cytogenetic alterations 
(such as chromosome 17p deletion) lay the pathogenetic foundation for 
SHH MB subgroup. RENKCTD11 (here REN) is a tumor suppressor and 
substrate-receptor subunit of the Cullin3 Ring E3 ubiquitin ligase (CRL3) 
complex mapping on chromosome 17p and frequently deleted in SHH MB. 
We wished to expand the knowledge of CRL3REN activity to unveil mo-
lecular circuitries whose deregulation can contribute to SHH MB onset 
and to uncover novel therapeutic targets. METHODS: Affinity purifica-
tion coupled to mass spectrometry was performed to identify new REN 
interactors. Co-immunoprecipitation and ubiquitylation assays validated 
proteomic data. The proliferation of primary murine SHH MB cells and 
Patient Derived Xenografts (PDXs) models was evaluated in vitro by using 
the IncuCyte imaging system. Heterotopic and orthotopic allograft in vivo 
models of SHH MB were established in immunodeficient mice. RESULTS: 
Proteomic analysis revealed that the pro-oncogenic stemness Spalt-like tran-
scriptional factor 4 (SALL4) interacts with REN. We found that SALL4 is 
re-expressed in mouse SHH MB models and its high levels correlate with 
worse overall survival in SHH MB patients. We demonstrate that CRL3REN 
induces polyubiquitylation and degradation of wild type SALL4, but not 
of a SALL4 mutant lacking zinc finger cluster 1 domain (ΔZFC1). Interest-
ingly, SALL4 binds GLI1 and cooperates with HDAC1 to potentiate GLI1 
deacetylation and transcriptional activity. Notably, inhibition of SALL4 sup-
press SHH MB growth both in murine and PDX models. CONCLUSIONS: 
Our findings identify SALL4 as a CRL3REN substrate and a promising thera-
peutic target in SHH-dependent cancers.
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INTRODUCTION: Postoperative Cerebellar Mutism Syndrome (CMS) 
affects up to 25% of patients undergoing surgeries for posterior fossa (PF) 
tumors. There is no established treatment for CMS, although zolpidem has 
become widespread after reporting remarkable responses in some cases. 
However, there is very limited scientific evidence, prompting us to docu-
ment our experience with zolpidem. OBJECTIVES: To evaluate the efficacy 
and safety of zolpidem in patients with postoperative CMS in PF tumors. 
METHODS: Observational, descriptive, retrospective study conducted at 
our institution. Patients <21 years diagnosed with CMS following PF tumor 
surgery between 2011-2023 and treated with zolpidem were included. 
Demographic and clinical data, therapies, CMS scales, and outcomes were 
collected. RESULTS: Nineteen patients met the criteria, 84% males, me-
dian age 8 years (range, 9 months-19 years), and median follow-up time 
30 months (range, 2-126). Diagnoses included 58% medulloblastoma, 21% 
pilocytic astrocytoma, 10.5% ependymoma, 10.5% others. CMS mutism 
scale was rated mild, moderate and severe in 5%, 21% and 74%, respect-
ively. Median zolpidem administration was 31 days (range, 2-241) and me-
dian maximum dose was 0.25 mg/kg/day (range, 0.10-0.90). Mutism scores 
improved in 37% (7/19), 53% (8/15) and 64% (9/14) of patients that re-
ceived zolpidem for at least 48h, 7 and 14 days, respectively. Subjective im-
provement in communication and interaction was observed in 74% (14/19). 
Only three patients with mild somnolence and one with initial irritability 
and insomnia were reported. CONCLUSIONS: To our knowledge, this is the 
largest study of patients treated with zolpidem for CMS. A considerable pro-
portion of children improved their language abilities within the first 24-48h, 
but some patients may even benefit from more prolonged treatment. Most 

children showed an adequate tolerance with very few side effects. Further 
studies are urgently needed, preferably within a randomized clinical trial, to 
find the real efficacy, appropriate dosage, and duration of zolpidem.
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BACKGROUND: Medulloblastoma patients with sub-total surgical resec-
tion (STR; >1.5 cm2 primary tumour residuum) typically receive intensified 
treatment. However, the association of STR with poor outcomes has not 
been observed consistently, questioning the validity of STR as a high-risk 
disease feature. METHODS: We collected extent of resection (EOR) data 
from 1110 patients (UK CCLG centres (n=416), published cohorts (n=694)), 
the largest cohort with clinico-molecular annotation assembled to specific-
ally assess the significance of EOR to date. We performed association and 
survival analyses, assessing overall survival (OS) cohort-wide with reference 
to the consensus medulloblastoma molecular groups and clinico-molecular 
features. RESULTS: STR was reported in 20% (226/1110) of the cohort 
and was enriched in patients (i) <5 years at diagnosis (p=0.021), (ii) with 
metastatic disease (p<0.0001) or (iii) with non-WNT tumours (p=0.047). 
In cohort-wide analysis, STR was associated with worse survival in 
univariable analysis (p<0.0001), though, outcomes for patients with STR 
as their only risk-feature were as per standard-risk disease. Examination of 
specific disease contexts showed STR was prognostic in univariate analysis 
for patients (i) receiving cranio-spinal irradiation (CSI) and chemotherapy 
(p=0.016) and (ii) with Group 3 tumours receiving CSI (p=0.039). In non-
metastatic CSI treated patients, STR was not prognostic, independent of 
CSI dose. Crucially, STR was not independently prognostic in multivariable 
analyses when considered alongside established clinico-molecular high-risk 
features. CONCLUSIONS: In a cohort of 1100 molecularly characterised 
medulloblastoma patients, STR (n=226) predicted significantly lower OS 
in univariable analysis, but was not an independent prognostic factor. Our 
data suggest that maximal safe resection can continue to be carried out for 
patients with medulloblastoma and suggest STR should not inform patient 
management when observed as a sole, isolated risk feature. These findings 
provide necessary evidence to inform the selection criteria for forthcoming 
risk-adapted medulloblastoma clinical trials.
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A substantial fraction of Group 4 MBs are characterized by enhancer 
hijacking through tandem duplication of SNCAIP, resulting in high ex-
pression of PRDM6, a putative transcriptional repressor and histone 
methyltransferase. PRDM6 is a poorly characterized member of the PRDF1 
and RIZ1 homology domain-containing (PRDM) family of transcription 
factors. Here, we investigated the function of PRDM6 in human hind-
brain neuroepithelial stem cells and its potential role as a driver of Group 4 
medulloblastoma. We report that human PRDM6 localizes predominantly 
to the nucleus, where it causes widespread repression of chromatin acces-
sibility and complex alterations of gene expression patterns. Genome-wide 
mapping of PRDM6 binding reveals that PRDM6 binds to chromatin re-
gions marked by histone H3 lysine 27 trimethylation that are located 
within, or proximal to, genes. Moreover, we show that PRDM6 expres-
sion in neuroepithelial stem cells promotes medulloblastoma. Surprisingly, 
medulloblastomas derived from PRDM6-expressing neuroepithelial stem 
cells match human Group 3, but not Group 4, medulloblastoma. We con-
clude that PRDM6 expression has oncogenic potential but is insufficient to 
drive Group 4 medulloblastoma from neuroepithelial stem cells. We propose 
that both PRDM6 and additional factors, such as specific cell-of-origin fea-
tures, are required for Group 4 medulloblastoma. Given the lack of PRDM6 
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