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populations within the geographically constricted Visium data, including 
SHH-C2, a population located in histologic nodules, the predominant 
neuronal-differentiated population SHH-C1, and progenitor populations 
(SHH-B1 and B2). In addition, we were able to visualize clusters not de-
tectable by scRNAseq – a cluster lining nodules with expression of vascular 
endothelium marker, reticulin and M2-macrophage genes, and a novel DNA-
repair cluster. In addition, Visium data permits the spatial constraint of pro-
liferating cells, which is frequently problematic in scRNAseq, as dividing 
cells cluster independently. The proliferation is highest in the SHH-B2 minor 
progenitor population, absent in the SHH-C1 major differentiated popula-
tion, and is moderate in other population including the SHH-C2 nodules. 
Group 3 and 4 medulloblastoma are more complex but show preliminary 
corroboration with scRNAseq data. In summary, Visium allows us to map 
subpopulations identified by scRNAseq to tumor architecture more defini-
tively and rapidly than IHC. These novel insights advance our understanding 
of medulloblastoma, a critical step in improving treatment options for chil-
dren with this disease.
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Medulloblastoma (MB) is among the most common malignant child-
hood brain tumors that comprises a group of four molecularly distinct 
diseases. A significant proportion of these tumors is characterized by aber-
rant activation of the canonical sonic hedgehog (SHH) signaling pathway. 
Although small-molecule inhibitors targeting Smoothened (SMO) have 
proven a promising treatment approach for SHH-MB subgroup, primary 
or acquired resistance impedes its clinical efficacy. Therefore, novel tar-
geted approaches are urgently needed to improve therapeutic strategies 
for this tumor entity. Here, we conducted a genome-wide CRISPR/Cas9 
knockout screen in a murine and a human SHH-MB cell line, SMB21 and 
DAOY, respectively, in order to decipher tumor-specific genetic dependen-
cies. Our data demonstrate that SMB21 cells highly depend on positive 
regulators of the SHH pathway, such as Smo and Gli1 for their survival, 
as opposed to DAOY cells, suggesting that the latter does not represent 
a faithful model of SHH-MB. Members of the epigenetic machinery 
such as Dnmt1 and Smarca5 scored strongly as SMB21-context specific 
essentialities. Pharmacologically, we show that DNMT1 inhibition is ef-
ficacious at clinically relevant concentrations against SMO inhibitor- sen-
sitive, as well as resistant SHH-MB cell lines, indicating novel therapeutic 
avenues for SHH-MB. By performing RNA sequencing of SMB21 cells, 
we identified early and late changes in global gene expression induced by 
DNMT1 inhibition, including decreased expression of mediators of SHH 
signaling, such as Gli1 and Gli2. Of note, gene set enrichment analysis 
revealed that DNMT1 inhibition downregulates top gene sets associated 
with cell cycle progression, corroborating the screening results that Dnmt1 
is essential for SMB21 proliferation. Further global DNA methylation pro-
filing in SMB cells will help to define the molecular basis of sensitivity to 
DNMT1 inhibitors in SHH-MB. Summarizing, our data highlight the po-
tential of inhibitors targeting epigenetic regulators in SMO inhibitor- sen-
sitive and resistant MB for more efficacious treatment options. 
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Cancer stem cells (CSCs) represent a sub-population of cancer cells 
capable of proliferating and generating heterogeneous cancer cell types. 
Acquisition of stemness features may represent a strong advantage for 

neoplastic cells to promote tumorigenesis and progression, driving resist-
ance to conventional therapy and promoting disease relapse. CSCs have 
been discovered and isolated in major pediatric brain tumors, including 
medulloblastoma (MB), the most common solid malignancy in childhood. 
The unfolded protein response (UPR) represents an adaptation mech-
anism to metabolic obstacles in CSCs, able to increase tumor aggressive-
ness. The initial activation of the UPR   is cytoprotective but the acute 
activation led to cell death. We found that UPR is active in MB stem cells 
(MBSC) and particularly in group 3 (G3).   ONC201 is an imipridone 
compound that activates p53-independent apoptosis causing changes in 
gene expression similar to those caused by UPR. Here, we aim to test 
the in vitro efficacy of ONC201 on G3 MBSC.  We selected 4 G3 MBSC 
(D341-Med, D283-Med, Med411, and CHLA-01-Med), for the in vitro 
study. Cells were choosen for their “fidelity” to the MB subgroup through 
the analysis of global methylation profiling, were grown in stemness con-
ditions and expressed stemness markers at high levels. We investigated the 
efficacy of ONC201 treatment on CSC features, by evaluating cell via-
bility, cell death, protein synthesis, self-renewal, and cell cycle. ONC201 
treatment on G3 MB cells led to an upregulation of ATF4, a key mol-
ecule of the UPR, and the induction was stronger in MB cultured in a 
“stem-like” medium. Moreover, in the most MBSC analyzed, ONC201 
was effective against CSCs whether by reduced cell viability, protein 
synthesis, and self-renewal. We also observed a trend of increased cell 
death. Our results suggest that ONC201 is potentially effective in treating 
G3 MB by compromising the stem cell compartment, and thus deserving 
further investigations.
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The immune system serves as a powerful defense not only against patho-
gens and parasites but also against neoplastic cells. Emerging immunother-
apies that boost the activity of tumor-reactive immune cells or counteract 
immune suppressive mechanisms have shown promising effects in certain 
cancer types. However, the success of immunotherapy for brain tumors has 
been limited, highlighting the need for a better understanding of the im-
mune microenvironment. Our preliminary studies have shown that T cells 
critically affect tumor growth in mouse models of the pediatric brain tumor 
medulloblastoma. In particular, depletion of CD4+ T cells results in more 
aggressive growth of medulloblastoma cells and allows these cells to me-
tastasize to the spinal cord. To test whether CD4+ T cells can recognize and 
attack tumor cells directly, we generated MHC class  II knockout tumors. 
Surprisingly, depletion of CD4+ cells still enhanced tumor growth and me-
tastasis. These results suggest that CD4+ T cells regulate medulloblastoma 
growth independently of MHC II on tumor cells. We hypothesized that 
CD4+ T cell may not directly kill tumor cells but recruit and activate an-
other effector immune cell type that eliminates tumor cells. As CD4+ T cells 
have a well-studied helper function for CD8+ T cells, we examined whether 
their anti-tumoral function relies on the activation of cytotoxic CD8+ T 
cells. The depletion of CD4+ T cells still resulted in advanced growth of 
MHC class I-deficient, and thus CD8+ T cell resistant, tumor cells indicating 
that CD4+ T cells counteract tumor growth in a CD8+ T cell-independent 
manner. Ongoing studies are aimed at elucidating the mechanisms by which 
CD4+ T cells regulate medulloblastoma growth, including the antigen-
presenting cells that activate them and the effector cells responsible for 
killing tumor cells. These studies will advance our understanding of the im-
mune microenvironment in medulloblastoma and allow us to design more 
effective therapies.
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Management of infant medulloblastoma remains a challenge. Front-line 
chemotherapy can successfully avoid radiation in low-risk infant 
medulloblastoma. Patients that do relapse can be salvaged long-term 
with radiotherapy. We report 4 cases of infants with medulloblastoma 
treated with chemotherapy (HIT2000 protocol) with residual or progres-
sive disease. RESULTS: Four cases of infant medulloblastoma, all MBEN/
nodular desmoplastic SHH type B, p53 WT, no MYC / MYCN amplifi-
cation. CASE 1: 16 month old girl, metastatic lesions in the cerebellum 
and meningeal enhancement. Germline SUFU mutation. After 3 cycles of 
chemotherapy MRI showed more enhancement of the residual disease. 


