
Abstracts

iii400 NEURO-ONCOLOGY •  December 2020

medulloblastoma. Results of single cell RNA analyses were consistent with 
those of IHC, Nanostring and R2. CONCLUSION: These results suggest 
that Gli3 is elevated inside the nodules of SHH-activated medulloblastoma, 
whereas in WNT-activated cases, Gli3 diffusely suppresses HH signaling.

MBRS-08. SONIC HEDGEHOG SIGNALING PRIMES CEREBELLAR 
GRANULE NEURON PROGENITORS, THE CELL OF ORIGIN FOR 
MEDULLOBLASTOMA, FOR APOPTOSIS BY INDUCING PRO 
APOPTOTIC BIM
Abigail Cleveland, and Timothy Gershon; University of North Carolina at 
Chapel Hill, Chapel Hill, NC, USA

Medulloblastomas, unlike other malignant brain tumors, are typically 
sensitive to radiation therapy, but the mechanisms that mediate this sensi-
tivity are unclear. Cerebellar granule neuron progenitors (CGNPs), the cell 
of origin for SHH-subgroup medulloblastoma, are also highly sensitive to 
radiation. In early life, CGNPs proliferate in response to Sonic Hedgehog 
(SHH) signaling, and hyperactivation of SHH signaling in CGNPs can lead 
to the development of SHH-subgroup medulloblastoma. We propose that 
SHH activation induces radiation sensitivity along with tumorigenesis. We 
have previously shown that the proapoptotic protein BAX is required for 
radiation sensitivity of both SHH-driven medulloblastomas and CGNPs in 
mice, and that BCL-xL supplies critical regulation of BAX, preventing spon-
taneous cell death. Here, we show that SHH signaling increases the radiation 
sensitivity of CGNPs by inducing the proapoptotic protein BIM. We found 
that BIM expression depends on SHH activity, and that genetic deletion of 
Bim decreases the radiation-sensitivity of CGNPs. Mechanistically, we show 
that BIM binds to anti-apoptotic proteins BCL-xL and MCL-1, where it 
may alter the balance of BAX and BCL-xL interactions. Consistent with our 
mechanistic model, human medulloblastoma patients with high BIM expres-
sion show a better prognosis. Based on these observations, we propose that 
SHH-induced BIM mediates the typical radiation sensitivity of SHH-driven 
medulloblastoma. Finding ways to enhance BIM activity may open new op-
portunities for targeted medulloblastoma therapy.
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Tumor recurrence is the leading cause of death in medulloblastoma, the 
most frequent malignant pediatric brain tumor. Recurrence occurs when 
subpopulations of cancer cells evade standard therapy by acquiring fea-
tures of immune escape, metastatic spread, and treatment resistance. The 
transcription factor SOX9 correlated with treatment resistance and dissem-
ination in aggressive Group 3 medulloblastoma. By studying paired primary-
recurrent medulloblastoma samples and patient-derived xenograft models, 
we identified rare SOX9-positive slow-cycling, therapy-resistant tumor cells 
that accumulate in relapses and in metastases. In an inducible transgenic 
Group 3 tumor model, doxycycline treatment kills all tumor cells by turning 
MYC off. However, when MYC expression was redirected to the SOX9 pro-
moter, recurrences from rare, dormant SOX9-positive cells developed with 
100% penetrance. Expression profiling revealed that recurrences were more 
inflammatory, metastatic, and showed elevated MGMT methyltransferase 
levels which depleted recurrent cells when selectively inhibited. Our model 
explains how recurrences develop from SOX9-induced quiescence in MYC-
driven brain cancer.

MBRS-12. A TRANSPOSON MUTAGENESIS SCREEN IDENTIFIES 
RREB1 AS A DRIVER FOR GROUP 3 MEDULLOBLASTOMA
Meher Beigi Masihi, Catherine Lee, Grace A Furnari, Alexandra Garancher, 
and Robert J. Wechsler-Reya; Sanford Burnham Prebys Medical Discovery 
Institute, La Jolla, CA, USA

Medulloblastoma (MB) is the most common malignant childhood brain 
tumor. MB can be divided into four major subgroups – WNT, Sonic hedgehog 
(SHH), Group 3 (G3), and Group 4 (G4) – that exhibit distinct genetic alter-
ations, gene expression profiles, and clinical outcomes. Patients with G3-MB 

have the worst prognosis, and a deeper understanding of this disease is crit-
ical for development of new therapies. Most G3-MBs express high levels 
of the MYC oncogene, suggesting that MYC plays an important role in 
tumorigenesis. To identify genes that cooperate with MYC to promote for-
mation of G3-MB, we performed an in vivo mutagenesis screen using mice 
expressing the Sleeping Beauty (SB) transposon. Cerebellar stem cells from 
transposon/transposase-expressing mice were infected with viruses encoding 
Myc, and transplanted into the cerebellum of adult hosts. The resulting tu-
mors were sequenced to identify transposon-targeted genes, and these genes 
were functionally analyzed to determine whether they could cooperate with 
Myc to drive G3-MB. These studies identified the transcription factor Ras-
responsive element binding protein 1 (Rreb1) as a potent Myc-cooperating 
gene. Tumors driven by Myc and Rreb1 resemble G3-MB at a histological 
and molecular level. Moreover, RREB1 is overexpressed in human G3-MB, 
and knockdown of RREB1 impairs growth of G3-MB cell lines and patient-
derived xenografts. Ongoing studies are aimed at identifying the mechan-
isms by which Rreb1 contributes to tumor growth. Our studies demonstrate 
an important role for RREB1 in G3-MB, and provide a new model that can 
be used to identify therapeutic targets and develop more effective therapies 
for medulloblastoma.

MBRS-13. MIR-1253 POTENTIATES CISPLATIN RESPONSE IN 
PEDIATRIC MEDULLOBLASTOMA BY REGULATING FERROPTOSIS
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Despite improvements in targeted therapies, few group 3 medulloblastoma 
patients survive long-term. Haploinsufficiency of 17p13.3 is a hallmark of 
these high-risk tumors; included within this locus is miR-1253, which has 
tumor suppressive properties in medulloblastoma. Therapeutic strategies 
capitalizing on the anti-neoplastic properties of miRNAs can provide prom-
ising adjuncts to chemotherapy. In this study, we explored the potentiation of 
miR-1253 on cisplatin cytotoxicity in group 3 MB. Overexpression of miR-
1253 sensitized group 3 MB cell lines to cisplatin, leading to a pronounced 
downregulation in cell viability and induction of apoptosis. Cisplatin is 
reported as an inducer of both apoptosis and ferroptosis-mediated cancer 
cell death. In silico analysis revealed an upregulation of several ABC trans-
porters in high-risk MB tumors. When compared to cell lines overexpressing 
miR-1253, the ABC transporter ABCB7, which regulates both apoptosis and 
ferroptosis, was revealed as a putative target of miR-1253 with poor survival 
that may facilitate its chemosensitizing effects by modulating mitochondrial 
ROS and HIF1α-driven NFκB signaling. We observed high expression of 
ABCB7 and GPX4, ferroptosis regulators, in MB patients with poor overall 
survival. MiR-1253 negatively regulated the expression of ABCB7 in Group 
3 MB cell lines and induced cytoplasmic ROS and mitochondrial O2-, 
suggesting ROS-mediated induction of ferroptosis through regulation of 
ABCB7 and GPX4. Treatment with ROS and ferroptosis inhibitors rescued 
miR-1253 transfected cells treated with cisplatin. We conclude that miR-
1253 induced ROS and potentiated the ferroptotic effects of cisplatin via 
targeting miR-1253/ABCB7/GPX4/mtROS axis. 
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SUBTYPES IN A SINGLE COHORT IN TAIWAN
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BACKGROUND: Medulloblastoma (MB) was classified to 4 molecular 
subgroups: WNT, SHH, group 3 (G3), and group 4 (G4) with the demo-
graphic and clinical differences. In 2017, The heterogeneity within MB was 
proposed, and 12 subtypes with distinct molecular and clinical character-
istics.  PATIENTS AND METHODS: PATIENTS AND METHODS: We 
retrieved 52 MBs in children to perform RNA-Seq and DNA methylation 
array. Subtype cluster analysis performed by similarity network fusion 
(SNF) method. With clinical results and molecular profiles, the character-
istics including age, gender, histological variants, tumor location, metastasis 
status, survival, cytogenetic and genetic aberrations among MB subtypes 
were identified.  RESULTS: In this cohort series, 52 childhood MBs were 
classified into 11 subtypes by SNF cluster analysis. WNT tumors shown no 
metastasis and 100% survival rate. All WNT tumors located on midline in 
4th ventricle. Monosomy 6 presented in WNT α, but not in β subtype. SHH 
α and β occurred in children, while SHH γ in infant. Among SHH tumors, 
α subtype showed the worst outcome. G3 γ showed the highest metastatic 
rate and worst survival associated with MYC amplification. G4 α has the 


