Abstracts

multiplex PCR-based NGS panel was negative for alteration of the SMO,
PTCH1 and CTBNNT1 genes. Further molecular characterization via methy-
lation profiling demonstrated the sonic hedgehog (SHH) molecular subtype.
Prior to initiation of chemotherapy, renal ultrasound was performed and
identified congenitally absent right kidney; audiology evaluation was unre-
markable. Discussion: In patients with Gorlin syndrome, cases of unilateral
renal agenesis in association with germline SHH-pathway mutations have
been reported [1]. SHH signaling is implicated in multiple steps in the devel-
opment of the urinary system [2]. Outside Gorlin syndrome, however, to the
best of our knowledge unilateral renal agenesis coinciding with SHH-driven
MB has not been reported. Our patient notably lacks any clinical stigmata
of Gorlin syndrome (skeletal abnormalities, skin pits, macrocephaly) and
does not exhibit the characteristic germline genetic abnormalities that de-
fine GS (PTCH1 mutation or 9q22.3 microdeletion). There are important
treatment implications for patients with the constellation of abnormalities
we describe here, particularly regarding the requisite frequent monitoring of
renal function during multi-agent chemotherapy courses. Our patient toler-
ated chemoradiation well, and is currently on maintenance chemotherapy
with favorable course to date.
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Medulloblastoma (MB) is the most common pediatric intracranial
tumor and leading cause of childhood related cancer deaths. Group 3 af-
filiation and genetic amplifications of the MYC oncogene are predictors
of adverse outcome in MB, underscoring a dire need for novel and more
effective therapeutic approaches. The let-7 family of small non-coding
RNAs (miRNAs) is known to inhibit tumor progression and regulate me-
tabolism by targeting and degrading several cellular mRNAs, including
MYC. Indeed, let-7 miRNAs are frequently repressed in several cancer
types, including in MYC-driven MB. We previously reported that the
mRNA translation elongation regulator eukaryotic Elongation Factor-2
Kinase (eEF2K) is a pivotal mediator of cancer cell adaptation to nutrient
deprivation. In the current work, we identified a potential binding site for
let-7 miRNAs on the eEF2K 3’ untranslated region (UTR). In addition,
eEF2K mRNA and let-7 miRNA expressions negatively correlate in MB,
suggesting a potential regulation of the former by the latter. Let-7 miRNAs
transfection decreases eEF2K mRNA and protein levels (by ~40-50%).
Down-regulation of luciferase activity by let-7 miRNAs is impaired upon
mutation of the let-7 binding site on the eEF2K 3’UTR. Inhibition of
eEF2K significantly reduces survival of MYC-amplified MB cell lines under
nutrient deprivation, altering their mRNA translation rates. Knockout of
eEF2K increases survival of MYC-amplified MB xenografts when mice are
kept under calorie restricted diets. We conclude that let-7 miRNAs degrade
the eEF2K mRNA by binding to its 3’UTR, indicating that let-7 repres-
sion in MYC-driven MB is partially responsible for increased eEF2K levels.
Moreover, the let-7-eEF2K axis constitutes a critical mechanism for MYC-
driven MB adaptation to acute metabolic stress, representing a promising
therapeutic target. Future therapeutic studies will aim to combine eEF2K
inhibition with caloric restriction mimetic drugs, as eEF2K activity appears
critical under metabolic stress conditions.
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Background: International consensus and the 2021 WHO classification
recognize eight molecular subtypes among Group 3/4 medulloblastoma
(representing ~60% of tumors). However, very few clinical centers world-
wide possess the technical capabilities to determine DNA-methylation pat-
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terns or other molecular parameters of high-risk for Group 3/4 tumors. As
a result, biomarker-driven risk stratification and therapy assignment consti-
tutes a major challenge in medulloblastoma research. Here, we identify an
immunohistochemistry (IHC) marker as a clinically tractable method for
improved medulloblastoma risk-stratification. Patients and Methods: We
bioinformatically analyzed published medulloblastoma transcriptomes and
proteomes identifying as a potential biomarker TPD52, whose IHC prog-
nostic value was validated across three Group 3/4 medulloblastoma clinical
cohorts (n = 387) treated with conventional therapies. Risk stratification
and prediction capability were computed utilizing uni- and multivariate
survival analysis. Newly developed risk classifiers including TPD52 THC
were compared to state-of-the-art risk stratification schemes in terms of
prediction error, area under the time-dependent receiver operating char-
acteristic (ROC) curves and C-statistic. Biomarker-driven prognostic
stratification models identified were cross validated in different co-
horts. Results: TPD52 IHC positivity represents a significant independent
predictor of early relapse and death for Group 3/4 medulloblastoma (HRs
between 3.67-26.7 [95% Cls between 1.00-706.23], p = 0.05, 0.017 and
0.0058). Cross-validated survival models incorporating TPD52 IHC with
clinical features outperformed existing disease risk-stratification schemes,
and reclassified ~50% of patients into more appropriate risk categories.
Finally, TPDS52 immunopositivity is a predictive indicator of poor re-
sponse to chemotherapy (HR 12.66 [95% CI 3.53-45.40], p < 0.0001),
suggesting important implication for therapeutic choices. Conclusion: The
current study redefines the approach to risk-stratification in Group 3/4
medulloblastoma. Integration of TPDS52 IHC in classification algorithms
significantly improves outcome prediction and can be rapidly adopted for
risk stratification on a global scale, independently of advanced but technic-
ally challenging molecular profiling techniques.
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Medulloblastoma (MB) is the most common pediatric brain tumor.
Of its four distinct molecular subgroups, Group 3 MBs are associated
with increased risk of recurrence, metastasis and overall poor patient
outcome. In recent years, small molecule inhibitors targeting BMI1
have shown to be efficacious against several types of malignant tumors
including pediatric MB. Although in vivo studies provide a promising
proof-of-concept for the therapeutic targeting of BMI1 in Group 3 MB,
mice that receive treatment eventually succumb to their disease. These
results suggest that additional mechanisms may underlie the mainten-
ance of MB and underscores the main obstacle in treating a constantly
evolving tumor. After initial preclinical validation of BMI1 inhibitor
PTC-596, DNA barcoding clonal tracking technology was leveraged
to profile in vivo clonal dynamics of Group 3 MB in response to the
established chemoradiotherapy regimen alone and in combination with
PTC-596. Comparison of clonal composition of the tumors extracted
from the brains and spines post-treatment revealed the persistence of
a small number of clones with the ability to escape therapy and drive
subsequent tumor expansion. In order to better understand molecular
susceptibilities of MB cells post BMI1 inhibition, we undertook an in
vitro genome-wide CRISPR/Cas9 screening to identify context-specific
MB regulatory pathways to be synergistically targeted along with
BMI1. By comparing the results of the in vitro genome wide CRISPR/
Cas9 screen to the essential genes in human neural stem cells (hNSCs),
we identified several context specific regulators of mTOR, AKT and
PLK1 pathways. The combined treatment alongside PTC-596 has dem-
onstrated synergistic efficacy against MB cells with minimal toxicity to
hNSCs in vitro and is currently being evaluated in preclinical studies.
This study provides the foundation for clinical validation of small-
molecule inhibitors synergistic with PTC-596 to improve the durability
of remissions and extend survival of patients with treatment-refractory
Group 3 MB.
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