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and therapy-dependent, providing immediate translational opportunities
for improved disease management through biology-directed surveillance,
post-relapse prognostication and risk-stratified selection of second-line
treatment.
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Paediatric medulloblastomas (MB) are frequently metastatic, resulting in
a poor prognosis for the patient. Of the four MB subgroups, group 3 pa-
tients present with the highest rates of metastasis and worst outcomes. The
mechanisms behind the metastatic process are poorly understood, limiting
our ability to develop novel therapeutic treatments. We hypothesised that
the epithelial-mesenchymal transition (EMT) transcription factor TWIST1
and the multidrug efflux pump ABCB1 (ATP-binding cassette subfamily B
member 1) synergistically drive MB metastasis. TWIST1 protein expression
was analysed in patient tissue microarrays by immunohistochemistry. High
TWIST1 expression was associated with metastatic patients (p=0.041).
Physical and functional interactions between TWIST1 and ABCB1 were
investigated using chromatin immunoprecipitation (ChIP) and a 3D mi-
gration and invasion model. ChIP analysis confirmed TWIST1 binding
to the ABCB1 promoter in SHH (ONS-76) and group 3 (D283MED and
HD-MBO03) metastatic cell lines. TWIST1 and ABCB1 were inhibited in
HDMBO3 cells with harmine and vardenafil respectively, resulting in attenu-
ated cell migration in the 3D model. Western blot and qRT-PCR analysis of
harmine treated cells confirmed a reduction in ABCB1 protein and gene ex-
pression. Overall our data reveals TWIST1 and ABCB1 to be key targets for
MB metastatic disease. Using bioinformatics analysis and ChIP sequencing,
additional TWIST1 downstream targets are now being identified and com-
pared across the metastatic cell lines (ONS-76, D283MED and HD-MBO03).
This data will provide a deeper insight into the pathways associated with
MB metastases, enabling personalised treatment approaches for patients
with metastatic disease.
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We explored cellular heterogeneity in medulloblastoma using single-cell
RNA sequencing (scRNAseq), immunohistochemistry and deconvolution
of bulk transcriptomic data. Over 45,000 cells from 31 patients from all
main subgroups of medulloblastoma (2 WNT, 10 SHH, 9 GP3, 11 GP4 and
1 GP3/4) were clustered using Harmony alignment to identify conserved
subpopulations. Each subgroup contained subpopulations exhibiting mi-
totic, undifferentiated and neuronal differentiated transcript profiles, corrob-
orating other recent medulloblastoma scRNAseq studies. The magnitude of
our present study builds on the findings of existing studies, providing further
characterization of conserved neoplastic subpopulations, including identifi-
cation of a photoreceptor-differentiated subpopulation that was predomin-
antly, but not exclusively, found in GP3 medulloblastoma. Deconvolution of
MAGIC transcriptomic cohort data showed that neoplastic subpopulations
are associated with major and minor subgroup subdivisions, for example,
photoreceptor subpopulation cells are more abundant in GP3-alpha. In both
GP3 and GP4, higher proportions of undifferentiated subpopulations is as-
sociated with shorter survival and conversely, differentiated subpopulation
is associated with longer survival. This scRNAseq dataset also afforded
unique insights into the immune landscape of medulloblastoma, and re-
vealed an M2-polarized myeloid subpopulation that was restricted to
SHH medulloblastoma. Additionally, we performed scRNAseq on 16,000
cells from genetically engineered mouse (GEM) models of GP3 and SHH
medulloblastoma. These models showed a level of fidelity with corres-
ponding human subgroup-specific neoplastic and immune subpopulations.

iii406 NEURO-ONCOLOGY e December 2020

Collectively, our findings advance our understanding of the neoplastic and
immune landscape of the main medulloblastoma subgroups in both humans
and GEM models.
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Medulloblastoma (MB) can be classified into four molecular subgroups
(WNT group, SHH group, group 3, and group 4). The gold standard of
assignment of molecular subgroup through DNA methylation profiling
uses Illumina EPIC array. However, this tool has some limitation in terms
of cost and timing, in order to get the results soon enough for clinical use.
We present an alternative DNA methylation assay based on nanopore
sequencing efficient for rapid, cheaper, and reliable subgrouping of clin-
ical MB samples. Low-depth whole genome with long-read single-molecule
nanopore sequencing was used to simultaneously assess copy number profile
and MB subgrouping based on DNA methylation. The DNA methylation
data generated by Nanopore sequencing were compared to a publicly avail-
able reference cohort comprising over 2,800 brain tumors including the four
subgroups of MB (Capper et al. Nature; 2018) to generate a score that es-
timates a confidence with a tumor group assignment. Among the 24 MB
analyzed with nanopore sequencing (six WNT, nine SHH, five group 3, and
four group 4), all of them were classified in the appropriate subgroup es-
tablished by expression-based Nanostring subgrouping. In addition to the
subgrouping, we also examine the genomic profile. Furthermore, all pre-
viously identified clinically relevant genomic rearrangements (mostly MYC
and MYCN amplifications) were also detected with our assay. In conclusion,
we are confirming the full reliability of nanopore sequencing as a novel rapid
and cheap assay for methylation-based MB subgrouping. We now plan to
implement this technology to other embryonal tumors of the central ner-
vous system.
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Medulloblastoma (MB) is the most common malignant brain tumor in
children and is frequently metastatic at diagnosis. Treatment with surgery,
radiation and multi-agent chemotherapy may leave survivors of these brain
tumors with long-term deficits as a consequence. One of the four consensus
molecular subgroups of MB is the MYC-driven group 3 MB, which is the
most malignant type and has a poor prognosis under current therapy. Thus,
it is important to discover more effective targeted therapeutic approaches.
We conducted a high-throughput drug screening to identify novel com-
pounds showing efficiency in group 3 MB using both clinically established
inhibitors (n=196) and clinically-applicable compounds (n=464). More than
20 compounds demonstrated a significantly higher anti-tumoral effect in
MYChigh (n=7) compared to MYC" (n=4) MB cell models. Among these
compounds, Navitoclax and Clofarabine showed the strongest effect in
inducing cell cycle arrest and apoptosis in MYCPsh MB models. Further-
more, we show that Navitoclax, an orally bioavailable and blood-brain bar-
rier passing anti-cancer drug, inhibits specifically Bcl-xL proteins. In line,
we found a significant correlation between BCL-xL and MYC mRNA levels
in 763 primary MB patient samples (Data source: “R2 https://hgserver1.
amc.nl”). In addition, Navitoclax and Clofarabine have been tested in cells
obtained from MB patient-derived-xenografts, which confirmed their spe-
cific efficacy in MYChigh versus MYC!*¥ MB. In summary, our approach
has identified promising new drugs that significantly reduce cell viability in
MYChigh compared to MYC'*¥ MB cell models. Our findings point to novel
therapeutic vulnerabilities for MB that need to be further validated in vitro
and in vivo.



