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Patients with Li-Fraumeni syndrome (LFS) who develop medulloblastoma 
(MB) have a very poor prognosis. The development of novel therapeutic 
strategies is challenged by the lack of clinical data for this patient group. We 
here present clinical and molecular data on a retrospective cohort of pedi-
atric patients with LFS-associated MB.

This is an international, retrospective, multicenter cohort study. Patients 
with LFS-associated MB under 21 years and class 5 (pathogenic) or class 4 
(likely pathogenic) constitutional TP53 variants were included. We evalu-
ated TP53 mutation status (constitutional and somatic), DNA methylation 
subgroup, treatment modalities, event-free (EFS) and overall survival (OS), 
patterns of recurrence, as well as occurrence of secondary neoplasms.

Forty-seven individuals with LFS-associated MB were included. MBs were 
classified mainly as Sonic Hedgehog (SHH) group (87%). TP53 variants 
were classified as  class 5 (70%) and class 4 (30%). The majority (74%) of 
TP53 variants represented missense variants. The 2-year (y-) EFS and -OS 
were 33% and 53%, respectively. A significantly better outcome was seen 
in patients who received post-operative radiotherapy (RT) (2y-EFS: 44%, 
2y-OS: 60%) or chemotherapy before RT (2y-EFS: 24%, 2y-OS: 48%) com-
pared with patients who received no RT (2y-EFS: n.a., 2y-OS: 25%). No 
significantly different outcomes were seen between patients treated either 
according to protocols including high-intensity chemotherapy or receiving 
only maintenance-type chemotherapy (2y-EFS: 42% and 31%, 2y-OS: 68% 
and 53%, respectively).

Patients with LFS-associated MB have a dismal prognosis. Use of RT in 
LFS-associated MB significantly increased survival rates in the presented co-
hort, but choice of chemotherapy regimen did not influence their clinical 
outcome. To improve the outcome of patients with LFS-associated MB, pro-
spective collection of clinical data and development of novel treatments are 
required.
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Medulloblastoma (MB) is the most common paediatric malignant brain 
tumour and is classified into four distinct molecular subgroups (WNT, 

SHH, G3 and G4), each of them further divided into subtypes with dif-
ferent prognosis and responses to therapy. Deregulation of chromatin modi-
fier genes play an essential role in MB, particularly in the G4 subgroup. A 
BMI1High;CHD7Low molecular signature identifies patients with poor sur-
vival. We have shown that BMI1High;CHD7Low sustains MB growth through 
regulation of MAPK/ERK signalling and via epigenetic regulation of inositol 
metabolism in both G4 MB cells and patients. These tumours display over-
activation of MAPK/ERK and AKT/mTOR pathways leading to energetic 
rewiring characterised by enhanced glycolytic capacity and reduced mito-
chondrial function. We demonstrate that inositol administration counter-
acts this metabolic alteration and significantly extends survival in an in vivo 
pre-clinical model. Additionally, we identify a synergistic vulnerability of 
G4 MB to a combination treatment with BMI1 and MAPK/ERK inhibi-
tors that overcomes the acquired resistance induced by single drug therapies. 
Importantly, we have now analysed recurrent G4 MB and found that the 
BMI1High;CHD7Low signature is maintained at recurrence and it continues to 
predict the pharmacological vulnerabilities we previously described. Finally, 
we extended the analysis to other paediatric brain tumours, including his-
tone mutant gliomas and ependymomas, and identified molecularly defined 
subgroups that exhibit differential response to the compounds predicted 
to be effective by the BMI1High;CHD7Low signature, hence expanding the 
spectrum of tumour potentially amenable to these novel pharmacological 
approaches.    
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Medulloblastoma (MB) is a common malignant pediatric brain tumor 
with significant heterogeneity among its four molecular subgroups WNT, 
SHH, Group 3 and 4.  Group 3/4 MB are aggressive with a relatively poor 
prognosis indicating a critical need for novel therapeutic targets. Since the 
transcriptomic profiling of MB subgroups has not resulted in the expected 
identification of therapeutic potential, we focused on a proteomic approach. 
Building upon our previously published quantitative proteomic study, we 
selected 157 proteins significantly over-expressed in Group 3/4 MB. By using 
targeted loss-of-function CRISPR-Cas9 screen in four MB cell lines, we iden-
tified 17 essential genes shared by at least 2 of the cell lines. The PTBP2 
splicing factor was essential to the survival of all cell lines. PTBP2 is an 
RNA binding protein involved in splicing regulation playing an important 
role during neuronal maturation. We hypothesize that persistent expression 
of PTBP2 results in a differentiation arrest and preservation of prolifera-
tive potential. To evaluate the role of PTBP2 in group 3/4 MB biology, we 
used single target CRISPR-Cas9 to stably knock-out PTBP2 expression in 
D556 and MB002 MB cells. We performed bulk RNA-seq and quantitative 
proteomics of these KO clones along with CLIP-seq to map PTBP2 targeted 
transcripts. We also performed phenotype assays in KO clones. RNA-seq in 
PTBP2 KO MB cells revealed 2,213 differentially expressed genes predom-
inantly involved in neuronal differentiation and antigen presentation. These 
genes were cross-referenced with quantitative proteomics and eCLIP data. 
Phenotype assays of PTBP2 KO cells revealed reduced proliferation and mi-
gration compared to controls. To study the effect of PTBP2 on MB differ-
entiation, we stimulated MB002 PTBP2 KO cells with FBS and observed 
increased surface attachment and differentiated morphology compared to 
controls. This suggests that persistent PTBP2 expression inhibits differenti-
ation in MB cells with an attendant increase of proliferation activity.
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Medulloblastoma is one of the most common types of brain and other 
CNS tumors among the pediatric population in the US. Molecularly-defined 
brain tumor histopathologies—including medulloblastoma subtypes—were 
incorporated into US cancer registry reporting for individuals with brain tu-
mors beginning in 2018. We assessed the epidemiology and overall survival 
(OS) patterns for medulloblastoma in children and adolescents, highlighting 
molecularly-defined subtypes. Children and adolescents (0-19 years) that 
were histopathologically diagnosed with medulloblastoma from 2018-2019 

D
ow

nloaded from
 https://academ

ic.oup.com
/neuro-oncology/article/25/Supplem

ent_1/i65/7194332 by guest on 08 July 2024


