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the whole genome sequencing of the family members, we found a common 
germline WTX (c.1863C>T, p.Gly435Asp) mutation in this family: cyto-
sine (C) at position 63411863 on X chromosome was replaced by thymine 
(T), and the corresponding amino acid was glycine Gly (G) at position 435, 
which was converted to aspartic acid Asp (D). We conduct this study to 
explore the biological significance of this mutation in medulloblastoma cell 
lines. METHODS: Medulloblastoma cells (cell lines and primary cells) with 
stable WTX (c.1863C > T) hybrid mutation were contstrcuted by lenti-
virus transfection. The effects of WTXG435D on proliferation, invasion 
and chemosensitivity of medulloblastoma cells were investigated in vitro 
and in vivo. RESULTS: Proliferation and invasion ability of WTXG435D 
medulloblastoma cell were significantly weaker than WTX WT cells, and 
they were more sensitive to radiation and chemotherapy(cisplatin, vin-
cristine) treatment in vitro. In vivo, animal experiments also showed that 
intracranial in situ tumors formed by WTXG435D medulloblastoma cells 
were more sensitive to radiotherapy and chemotherapy than in situ tumors 
formed by WTXWT ones, and the survival was longer. CONCLUSION: 
WTX (c.1863C>T, p. Gly435Asp) mutation could reduce the proliferation 
and invasion ability of medulloblastoma cells, and enhance the sensitivity 
of radiotherapy and chemotherapy. Which could be a potential therapeutic 
target for further investigation.
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High-risk medulloblastoma is one of the most recalcitrant pediatric can-
cers, and children with MYC-amplified disease frequently succumb to re-
lapsed disease.   Extensive analyses of the coding genome in this disease 
have characterized additional somatic events in some subsets of patients, 
though most tumors lack targetable mutations and do not yield insights re-
garding their aggressive behavior.   At the same time, medulloblastoma is 
known to exhibit extensive rewiring of translational control in MYC-driven 
tumors, consistent with recent genetic evidence that the impact of this tran-
scription factor on control of mRNA translation may be the most critical 
aspect of its function during tumorigenesis.  Therefore, to propose previ-
ously unknown mechanisms for this disease, we have investigated the func-
tional impact of translation of non-canonical open reading frames (ORFs) 
across medulloblastoma model systems.  We demonstrate that these ORFs 
are commonly translated in medulloblastoma model systems and patient 
tumors, correlating with disease subtype. Using genome-wide CRISPR/
Cas9 screens, we found that ORFs are frequently essential for cell survival 
in medulloblastoma and describe widespread reliance on upstream open 
reading frames (uORFs) in particular.  From these, we identify a uORF in the 
ASNSD1 gene that is selectively upregulated and required for maintenance 
of cell survival by coordinating the function of the prefoldin-like complex, 
a poorly understood complex implicated in post-translational control. To-
gether, our findings provide a blueprint for oncogenic uORFs as critical 
disease mediators both in medulloblastoma and, by extension, human can-
cers more broadly.
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The RE1 Silencing Transcription Factor (REST) is a repressor of neurogen-
esis. Its expression is elevated in the pediatric brain tumor medulloblastoma 
(MB) and correlates with poor patient prognosis. RNAseq analyses of MB 
tumors identified significant differences in the expression of genes asso-
ciated with autophagy between high- and low-REST expressing samples. 
Microscopy and biochemical analyses of isogenic high- and low-REST 
human MB cell lines confirmed REST-dependent changes in autophagy, 
suggesting that REST controls the process. We had previously shown that 
REST regulates the activity of the mammalian target of rapamycin complex 
2 (mTORC2). However, whether REST controls the mTORC1 pathway, a 

negative regulator for autophagy, is still unknown. mTORC1 is known to 
block autophagy initiation by phosphorylation of UNC51-like autophagy 
activating kinases (ULK)1/2 and the Phosphatidyl Kinase 3 subunit C3 
(PIK3C3) to prevent global expression of lysosomal and autophagy genes 
through Transcription Factor EB (TFEB) phosphorylation. The above find-
ings led us to investigate if REST controls autophagy through modulation 
of mTORC1 activity in MBs and to understand the underlying mechan-
isms. Biochemical studies demonstrated that REST elevation promotes 
proteasomal degradation of Raptor, a key regulatory sub-unit of the mTOR1 
complex, to induce autophagy. Specifically, we discovered that Raptor is a 
novel substrate of the deubiquitylase USP37, which we previously identified 
as a REST-target gene product. These data show that REST drives autophagy 
by silencing USP37, destabilizing Raptor, and blocking mTORC1 activity. Fi-
nally, the pharmacological blockade of autophagy caused a decline in MB 
cell growth in a REST-dependent manner, indicating that REST-dependent 
autophagy is a pro-survival mechanism in MBs.  
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Medulloblastomas (MB), the most common malignant pediatric brain 
tumor and a leading cause of childhood mortality, are stratified into four 
primary subgroups. Deletions within chromosomal locus 17p13.3, which 
houses multiple tumor suppressor genes including miR-1253, characterize 
high-risk group 3 tumors. These aggressive tumors also enrich iron trans-
port genes to satisfy their high proliferative need. MiR-1253 targets iron 
transport by inhibiting the mitochondrial Fe-S transporter, ABCB7. This 
study elucidated the impact of repressing ABCB7 on cisplatin cytotoxicity 
in group 3 MB and whether these effects were mediated by ferroptosis. 
In silico and in vitro analyses revealed specific enrichment of ABCB7 and 
GPX4, a critical regulator of ferroptosis, in group 3 MB cell lines and tu-
mors. MiR-1253 overexpression (miR-1253OE) resulted in downregulation 
of both ABCB7 and GPX4, concurrently increasing mitochondrial iron 
overload, mitochondrial oxidative stress, and lipid peroxidation, leading to 
cell death and abrogation of medullosphere formation; ABCB7 knockdown 
(ABCB7KD) recapitulated these effects and abrogated GPX4 expression. 
Fractionation studies confirmed the inhibitory impact of miR-1253OE and 
ABCB7KD on GPX4 expression in the cytosol and mitochondria. Seahorse 
studies revealed that the bulk of ATP generation was occurring in the cyto-
plasm through glycolysis and not via oxidative phosphorylation, suggesting 
mitochondrial dysfunction was triggered when ABCB7 was repressed. Cis-
platin, a chemotherapeutic agent used in group 3 MB treatment, induces 
cell death by DNA crosslinking; it also inhibits GPX4 expression. In miR-
1253OE and ABCB7KD group 3 cancer cells, cisplatin IC50 was reduced 
2-fold. Resultantly, cisplatin treatment augmented oxidative stress and lipid 
peroxidation, depleted glutathione stores, and culminated in a higher index 
of ferroptosis. In a mouse model of group 3 tumors, ABCB7KD potentiated 
cisplatin effects and dramatically prolonged survival. The current study il-
lustrates how targeting iron transport can augment ferroptosis to potentiate 
cisplatin cytotoxicity in group 3 MB tumors.
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Extra-neural metastasis in recurrent medulloblastoma, carries a poten-
tially fatal outcome.  No robust salvageable therapeutic strategy is present, 
for these clinical phenotypes.  We present an 18-year male, who presented at 
the age of 8 years as a standard risk medulloblastoma and was treated with 
chemotherapy (as per ACNS0331) followed by craniospinal radiation.  At 
first recurrence in the thoracic spine, he underwent a gross total resection 
of the tumor, followed by high-dose stem cell chemotherapy and focal ra-
diation.  The 2nd recurrence which occurred in the thecal sac 9 years later 
was treated with metronomic anti angiogenic chemotherapy with outcome 
a complete radiographic response.   Third recurrence occurred in the liver, 
bone marrow, multiple bones of axial skeleton and sacrum.  Molecular in-
terrogation of the lesions showed a (non-WNT / non-SHH subtype) with 
absence of MYC or MYCN amplification or any other clinically significant 
biological aberration. He received local radiation to tumors, following which 
he developed severe myelosuppression. A bone marrow aspirate and biopsy 
showed greater than 95% involvement with medulloblastoma cells.  He was 
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