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PRECLINICAL MODELS/EXPERIMENTAL THERAPY/DRUG 
DISCOVERY

MODL-01. TARGETING REPLICATION STRESS IN PEDIATRIC 
BRAIN TUMORS
Sonja Krausert1, Norman Mack1, Benjamin Schwalm1, Heike Peterziel1, 
Ina Oehme1, Cornelis M. van Tilburg1,2, Olaf Witt1,2, Stefan M. Pfister1,2, 
Marcel Kool1,3; 1Hopp-Children's Cancer Center (KiTZ) Heidelberg 
and German Cancer Research Center (DKFZ), Heidelberg, Germany. 
2Heidelberg University Hospital, Heidelberg, Germany. 3Princess Máxima 
Center for Pediatric Oncology, Utrecht, Netherlands

Previously, we have found that Embryonal Tumors with Multilayered 
Rosettes (ETMR) tumor cells harboring high levels of R-loops, a potential 
marker for replication stress and genomic instability, are vulnerable to a 
combination of topoisomerase and PARP inhibitors.  To follow up on this, 
we investigated whether other pediatric brain tumor types with high levels 
of R-loops, such as MYC-amplified Group  3 medulloblastoma (MB) and 
ZFTA-fusion positive ependymoma, are also sensitive to these inhibitors. 
First, we performed in vitro drug screens using HD-MB03, a Group 3 MB 
cell line, and the ETMR cell line BT183, and in both screens PARP inhibitors 
were identified as the most synergistic combination partners for the topo-
isomerase inhibitor Irinotecan, respectively the active metabolite SN-38. 
Normal Astrocytes were not sensitive to these combinations. Secondly, we 
performed in vivo studies using patient-derived xenograft (PDX) models 
injected subcutaneously or intracranially into NSG mice, and treated with 
the PARP inhibitor Pamiparib, Irinotecan or a combination of both. For 
a MYC-amplified Group 3 MB and a ZFTA-fusion positive Ependymoma 
model, both injected intracranially, treatment with Irinotecan or the com-
bination led to a significant survival benefit and inhibition of tumor growth 
including transient tumor shrinkage, but addition of Pamiparib did not add 
any further benefit in vivo, even though intratumoral PARP was inhibited 
by at least 80%. In contrast, in the subcutaneously injected ETMR model, 
the combination treatment with Irinotecan and Pamiparib led to a syner-
gistic effect and complete regression of the tumors. Further refinements of 
the treatment strategy as dose adaptations and the use of a pegylated version 
of SN-38 (PLX038A) did also not induce a synergistic effect of the drugs for 
the intracranial tumors. Additional in vivo studies to evaluate the differences 
in efficacy and whether these are tumor specific or due to incomplete brain 
penetrance of the drugs are ongoing.

MODL-02. A NOVEL CRE-CONDITIONAL CMYC-DRIVEN MB 
GROUP 3 TRANSGENIC MOUSE MODEL SHOWS TRACEABLE 
LEPTOMENINGEAL DISSEMINATION.
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Medulloblastoma (MB), the most common embryonal tumour of the Cen-
tral Nervous System, occurs in the cerebellum. Treatment regimens involve 
surgery, craniospinal radiotherapy, and chemotherapy. The greatest mor-
tality is associated with disseminated disease, almost exclusively found in 
the leptomeningeal space. Unfortunately, knowledge about the aetiology of 
MB spread is limited and the need for kinder and efficacious therapy remains 
an unmet goal. Of the four molecular classified MB groups, Group3 (Gr3) 
MB presents with a high frequency of metastasis at diagnosis, with the worst 
overall survival. Gr3 MB tumours are dominated by primitive progenitor-like 
cells and cMYC deregulation; often, p53 deficiency is observed at relapse. To 
dissect the biology of primary and metastatic Gr3 MB, we have developed 
a new germline genetically engineered mouse model (GEMM), harbouring 
cMYC amplification in a Tamoxifen-inducible p53 functional background 
(Trp53ERTAM strain). A  novel LSL-cMYC-CopGFP-Luciferase transgene 
was integrated into the Rosa-26 locus of the mouse genome. Transgenic 

mice were crossed with a strain expressing Cre recombinase under the Blbp 
promoter targeting embryonic neural progenitors, and subsequently bred 
to Trp53ERTAM mice. As result, the cMYC overexpression was sufficient 
to generate tumours. Tumour penetrance was observed in all the expected 
tumour bearing genotypes, with increased aggressiveness in a non-functional 
p53 background. Bioluminescence imaging demonstrated tumour onset in 
the brain and dissemination along the spinal cord. CopGFP positive tumour 
cells were isolated from primary and metastatic tumours. Pathological in-
terrogation confirmed that tumours present large cell/anaplastic (LCA) 
histology. Analysis of preliminary transcriptional profiling data proved that 
tumours cluster with human Gr3 MB. Ongoing methylation profiling and 
multi-omics approaches will inform on the tumour cells of origin and clonal 
divergence of primary tumour versus metastasis. In conclusion, we have suc-
cessfully developed a novel immunocompetent mouse model of metastatic 
Gr3 MB with which we can investigate therapeutic vulnerabilities of MB.

MODL-03. ESTABLISHMENT OF INTRAVENTRICULAR SHH 
INHIBITION AS A THERAPEUTIC OPTION FOR YOUNG PATIENTS 
WITH MEDULLOBLASTOMA
Catena Kresbach1,2, Melanie Schoof1,2, Lea Holst1, Tara Leven1,2, 
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The prognosis of pediatric medulloblastoma is still dissatisfying 
today and tumor survivors often suffer from severe treatment-related 
morbidities. This poses an urgent need for more efficient therapies. Shh 
medulloblastoma is characterized by mutations in the Sonic Hedgehog 
(Shh) pathway, providing an elegant way of targeted therapy. The 
small molecule Vismodegib allosterically inhibits Smoothened (SMO), 
an upstream activator of Shh, and shows promising anti-tumor effects 
against Shh medulloblastoma. Unfortunately, Vismodegib caused severe 
bone deformities in preclinical studies and clinical trials, preventing 
its systemic application in children. In a mouse model, we established 
an intraventricular therapy with Vismodegib combining the benefits of 
targeted drug delivery and minimal systemic side effects. We compare 
intraventricular, oral, and placebo treatment regarding effects on sur-
vival, tumor biology, and bone morphology.Math1-cre::Ptch1Fl/Fl mice 
show a homozygous loss of Ptch1 in Math1-positive cells, resulting in 
Shh pathway overactivation and development of Shh medulloblastomas. 
At postnatal day 11-13, Math1-cre::Ptch1Fl/Fl mice were randomized 
in four treatment arms: Group A  (n=14) received intraventricular pla-
cebo, B (n=12) received 200 mg/kd/d oral Vismodegib, C (n=16) received 
0.2 mg/kg/d intraventricular Vismodegib, and D (n=9) received 1.6 mg/
kg/d intraventricular Vismodegib. Kaplan-Meier survival curves show a 
significant survival benefit of 1.6 mg/kg/d intraventricular Vismodegib 
over placebo (p=0.003). While all intraventricular treated animals de-
velop proliferative tumors at end of observation, investigations at an 
early time point after completed treatment show promising anti-tumor 
effects with reduced or absent proliferation in the cerebellum compared 
to placebo. Bone histology and X-ray analysis of intraventricular treated 
mice show intact femoral and tibial growth plates, in contrast to orally 
treated mice that develop severe skeletal malformations. Based on these 
preliminary experimental results, we conclude that intraventricular ap-
plication of a SMO-inhibitor might evolve as a promising new way of 
targeted treatment of Shh medulloblastoma in children.

MODL-04. DRUG SCREENING IN DISORDERS WITH ABNORMAL 
DNA DAMAGE RESPONSE/REPAIR (DADDR) AND IN VIVO 
VALIDATION
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Germany. 7Princess Máxima Center for Pediatric Oncology, Utrecht, 



Abstracts

i169NEURO-ONCOLOGY  •   JUNE 2022
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INTRODUCTION: Disorders with Abnormal DNA Damage Response/
Repair (DADDRs) are inherited conditions caused by constitutional mu-
tations of DNA damage response and repair genes and are character-
ized by an increased cancer risk. Furthermore, affected individuals also 
show an elevated risk of secondary neoplasms as well as excessive tox-
icity, poor therapy response and increased mortality when treated with 
standard radiation and chemotherapy regimens. The main aim of this 
project is to screen for potential novel chemotherapeutic approaches for 
these cancer entities, and to employ faithful PDX models for in vivo valid-
ation. METHODS: In vitro drug screening was performed using a custom 
library composed of 345 compounds targeting 61 different proteins. For 
two specific DADDRs, Li-Fraumeni syndrome (LFS) and Constitutional 
Mismatch Repair Deficiency (CMMRD), two cancerous (glioblastoma 
and medulloblastoma) and one non-cancerous cell lines were selected to 
model each of these conditions. Performance of each drug was assessed 
based on its efficacy (sensitivity score) and genotoxicity (micronucleus 
assay). For DADDR PDX model establishment tumor material from 
DADDR patients is currently being injected orthotopically (brain tu-
mors) or subcutaneously (non-brain tumors) into NSG mice. Following 
engraftment and expansion, the PDX models will be characterized mo-
lecularly and compared with original patient material. RESULTS AND 
OUTLOOK: In vitro screening revealed n=26 drugs that fulfilled the fol-
lowing criteria: a) favorable toxicity in cancerous cell lines compared to 
non-cancerous cell lines, b) little to no genotoxic effect in non-cancerous 
cell lines. These characteristics qualify them as potentially suitable candi-
dates for novel therapeutic approaches specifically for DADDR patients. 
The hits included inhibitors of ATM/ATR, CHK1/CHK2, DHFR, mTOR 
and PI3K, as well as microtubule-associated compounds. Combination 
testing and further validation of these hits using disease-specific in vitro 
and in vivo PDX models is ongoing.

MODL-05 METRONOMIC INTRATHECAL DELIVERY OF CDK4/6 
INHIBITORS IN PRECLINICAL MODELS OF PEDIATRIC BRAIN 
TUMORS
Sergio Guadix1, Brice Martin1, Madeline Laramee1, Nadia Dahmane1, 
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INTRODUCTION: CDK4/6 inhibitors have shown promise against 
central nervous system (CNS) tumors in vitro. This class of drugs re-
lies on long-term exposure. Their use in early phase clinical studies 
in children with CNS tumors has defined dose limitations due to sys-
temic toxicity. We have sought to circumvent these limitations in using 
CDK4/6 inhibitors for pediatric CNS tumors by first demonstrating 
enhanced efficiency with long-term administration and exploiting pro-
longed intrathecal delivery (IT).  METHODS:  Pediatric CNS tumor 
cell lines were used for cell viability assays: ATRT (BT-12, BT-16), 
CPC (CCHE-45), diffuse midline glioma (DIPG-XIII, HSJD-007), and 
medulloblastoma (DAOY); the assays were conducted at 24h, 72h, and 
7d post-administration of CDK4/6 inhibitors (abemaciclib, palbociclib, 
ribociclib). Half maximal growth inhibitory concentrations (GI50) and 
areas under the curve (AUC) were compared for short-term (24h, 72h) 
and long-term (7d) dose-response curves. Toxicity with chronic IT ad-
ministration was assessed using a neurobehavioral safety profile of 7-day 
continuous infusion of 2.5mM palbociclib (n = 5) into the mouse lateral 
ventricle compared with vehicle (n = 4). RESULTS: Our results demon-
strate increased CDK4/6 inhibitor potency with longer administration. 
The greatest reductions in short-term to long-term GI50 were observed 
in ATRT, CPC, and DIPG across all inhibitors. The most pronounced 
time-dependent efficacy was observed with palbociclib for ATRT and 
abemaciclib for CPC and DIPG. AUCs significantly decreased (P < 
0.05) with increasing drug exposure time across all inhibitors. 7-day 
intraventricular palbociclib infusion was equivalent in safety to PBS at 
doses ranging from 1,000 to 10,000-fold the in vitro GI50. CONCLU-
SIONS: The efficiency of CDK4/6 inhibitors in pediatric CNS tumors is 
enhanced with prolonged exposure. Long-term IT administration can 
achieve high CNS doses without associated systemic toxicities. Trans-
lational efforts using a metronomic IT strategy are logical to explore 
for pediatric CNS tumors which have potential for a leptomeningeal 
disease pattern.

MODL-06. TARGETING C-MET IN COMBINATION WITH 
RADIATION IS EFFECTIVE IN MET-FUSION DRIVEN HIGH-GRADE 
GLIOMA
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Yong Li7, James Dalton9, Xiaoyu Li9, Divyabharathi Chepyala7, 
Xiaoyan Zhu3, Junyuan Zhang3, Ke Xu10,11, Laura Hover3, 
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Oncogenic fusion events involving c-MET have been observed in up to 
12% of pediatric high-grade glioma (pHGG). MET inhibitors have dis-
played potent initial responses in MET rearranged tumors but acquired 
resistance to single agent modalities invariably occurs. To identify new treat-
ment options against these tumors, we established two novel orthotopic 
mouse models including an immunocompetent, murine allograft and an 
intracranial patient-derived xenograft (PDX), both harboring distinct MET 
fusions. We analyzed the pharmacokinetic and pharmacodynamic profiles 
of two MET inhibitors, crizotinib and capmatinib, and examined their ef-
ficacy against tumor cell cultures derived from the aforementioned models. 
Capmatinib outperformed crizotinib in terms of specificity, potency and 
brain availability, resulting in a highly differential cellular response com-
pared to crizotinib treatment. We evaluated the efficacy of both compounds 
in combination with radiotherapy (RT) and found that radiation further 
potentiated the inhibitory effect of capmatinib on tumor cell growth. We 
then utilized both models to assess the combinatorial effect of capmatinib 
and radiation on intracranial tumors in vivo and found that the combination 
therapy significantly increased overall survival in both cohorts. In the PDX 
model, the combination, relative to either intervention alone, induced a re-
markable decrease of tumor burden, which persisted throughout the obser-
vation period in all treated animals. RNA-sequencing of capmatinib-treated 
tumors and tumor cell cultures revealed impaired expression of DNA re-
pair genes. Further, we showed that capmatinib enhanced radiation-induced 
DNA damage, as demonstrated by increased γ-H2AX foci in treated cells, 
providing mechanistic insight for the cooperative effects of the combined 
treatment. Our results validate capmatinib as an effective inhibitor of MET 
in pHGG and demonstrate the outstanding efficacy of capmatinib and radi-
ation against MET-driven pHGG in two complementary preclinical models, 
informing future clinical trials.

MODL-07. DNA METHYLATION-BASED BIOBANK OF MURINE 
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