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duce aggressive pediatric cancers, the most common of which are solid 
extracranial tumors in children (neuroblastoma, NB) and malignant pedi-
atric CNS tumors (medulloblastoma, MB). Due to the oncogenic addiction 
observed in these tumor types, N-myc is considered an attractive thera-
peutic target. However, direct small molecule targeting of N-myc remains 
technically challenging. Alternative approaches to target this pathway in-
clude inhibiting proteins thought to stabilize N-myc, such as Aurora A 
kinase (AURKA). While inhibition of AURKA was found to be effective 
in preclinical tumor studies, no AURKA inhibitors have been approved 
for clinical use due to a lack of efficacy. Here, we aim to develop chimeric 
degrader molecules suitable for preclinical and clinical use that degrade 
AURKA and concomitantly reduce N-myc levels. We used automated 
solid-phase synthesis to generate a library of >1000 chimeric degraders 
using derivatives of six known AURKA ligands (Series 1-6). Due to the 
limitations of using N-myc-driven MB cells in vitro, we employed NB 
cells as the proof-of-concept model. While the degraders based on five of 
the ligands showed efficient AURKA degradation, only degraders based 
on series 3 and 6 could also diminish N-myc. Selected series were fur-
ther characterized in pharmacokinetic and pharmacodynamic experiments 
using NB tumor xenografts implanted in the flank in CD1-nude mice. In 
summary, chimeric degraders based on two individual AURKA ligands ef-
ficiently degraded AURKA and N-myc in vitro and in vivo, providing the 
foundation for further development of novel therapies for patients with 
N-myc-driven cancers. Further studies will focus on assessing antitumor 
properties of lead candidates in NB and patient-derived orthotopic MB 
xenograft models.
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For exact molecular diagnosis of CNS tumors, tumor tissue obtained 
through surgery is usually needed. However, knowledge on the molecular 
tumor type beforehand might influence surgical strategies and reduce 
surgery-associated risks. Molecular analyses of liquid biopsies have there-
fore gained increasing interest in order to secure diagnosis before surgery 
or to replace surgery in rare instances. Moreover, the minimally invasive 
nature of liquid biopsies enables a tight and longitudinal tumor moni-
toring with potentially higher sensitivity than imaging approaches. In this 
study, we applied Nanopore sequencing to 129 cell-free DNA (cfDNA) 
samples from the cerebrospinal fluid (CSF) of brain tumor patients, with 
70.5% coming from pediatric patients. We analyzed copy number vari-
ations (CNV) and methylation patterns with a recently published random 
forest classifier (NanoDx). Circulating tumor DNA (ctDNA) was detected 
and successfully classified the tumor in 45% of all technically successful 
samples, both in pre- and early post-surgery samples as well as in samples 
from >14 days post-surgery, often with clinically unclear residual tumor 
or disease relapse. In all samples containing detectable tumor DNA, CNV 
analysis was more frequently successful than methylation analysis with 
overall detection rates of 88% and 44%, respectively. CNV analysis re-
vealed diagnostic alterations, such as C19MC amplifications in ETMR as 
well as Chr.1q gain and Chr.6q loss in PFA ependymoma, which are im-
portant prognostic markers. Methylation analysis also allowed the classifi-
cation of tumors with balanced genomes, like craniopharyngiomas. Finally, 
we were able to perform longitudinal analyses and found aberrations in 
the CNV profiles that were private to the tumor relapse, highlighting the 
potential of liquid biopsies to detect potentially relevant changes of tumor 
biology. Our results show that Nanopore sequencing is a promising ap-
proach to establish initial tumor diagnosis and to monitor disease courses 
by lumbar punctures.
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The international precision oncology program INFORM enrolls relapsed/
refractory pediatric cancer patients for comprehensive molecular ana-
lysis.  We report a two-year pilot study implementing ex vivo drug sensi-
tivity profiling (DSP) using a library of 75-78 clinically relevant drugs. We 
included 132 viable tumor samples from 35 pediatric oncology centers in 
seven countries. DSP was conducted on multicellular fresh tumor tissue 
spheroid cultures in 384-well plates with an overall mean processing time 
of three weeks. In 89 cases (67%), sufficient viable tissue was received; 69 
(78%) passed internal quality controls. The DSP results matched the identi-
fied molecular targets, including BRAF, ALK, MET and TP53 status. Drug 
vulnerabilities were identified in 80% of cases lacking actionable (very) 
high-evidence molecular events, adding value to the molecular data. Striking 
parallels between clinical courses and the DSP results were observed in 
selected patients. Overall, DSP in clinical real-time is feasible in international 
multicenter precision oncology programs. 
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Functional precision medicine platforms are emerging as promising strat-
egies to improve pre-clinical drug testing and guide clinical decisions. We 
have developed an organotypic brain slice culture (OBSC)-based platform 
and multi-parametric algorithm which enable rapid engraftment, treatment, 
and analysis of fresh patient brain tumor tissue and patient-derived cell lines. 
The platform has supported engraftment of every patient tumor tested to this 
point: high- and low-grade adult and pediatric tumor tissue rapidly establish 
on OBSCs among endogenous astrocytes and microglia while maintaining 
the tumor’s original DNA profile.  Our algorithm calculates dose-response 
relationships of both tumor kill and healthy tissue toxicity, generating sum-
marized drug sensitivity scores based on therapeutic window and allowing us 
to normalize response profiles for a panel of FDA-approved and exploratory 
agents.   Summarized patient tumor scores after OBSC treatment revealed 
positive associations to clinical outcomes, suggesting the OBSC platform can 
provide rapid, accurate, functional testing to ultimately guide patient care. 
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As pediatric neuro-oncology team members work with patients, they 
engage in life and death struggles on behalf of children. Among patients 
who survive, many are left with intellectual decline, psychological difficul-
ties, inability to take on daily life skills, and an overall decrease in health-
related quality of life (Castellino et al., 2014). Absorbing the weight of these 
stories of illness and complex survival leads to risk of burnout and moral 
distress. This research sought to understand how pediatric neuro-oncology 
team members at a U.S. hospital interact with, interpret, and make meaning 
of the illnesses, complex recoveries, and deaths of patients as a result of 
participating in a series of narrative medicine workshops. In the workshops, 
team members encountered fictional stories of loss and longing for restor-
ation as they engaged in close reading and discussion of a text. Writing about 
the text after participating in discussion helped members connect more 
deeply to their own formative stories. Further, it enlarged their capacity to 
connect to the stories of fellow team members and the narratives of patients 
and their families. Those who practice narrative medicine seek “to recognize, 
absorb, interpret, and be moved to action by the stories of others” (Charon 
et al., 2017, p. 1). Its methods harness creativity and insight to equip those 
in healthcare not only to diagnose and treat their patients but to bear wit-
ness to what patients undergo (Charon et al., 2017). If team members train 
themselves to see the beauty, pain, complexity, and ambiguity in a work of 
art, they may in turn see their patients and one another as works of art. The 
act of engaging in narrative medicine practice as a healthcare team in and of 
itself alleviates distress and fosters collaborative relationships among team 
members as they grapple with unthinkable loss in their work.
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Current management of pediatric brain tumor patients relies on imaging 
as the only non-invasive tool available for monitoring therapeutic response 
and tumor progression. Results are often inconclusive and unable to capture 
biological changes that presage progression on imaging. Circulating miRNA 
provides an attractive non-invasive platform because miRNA’s essential role 
in regulating gene expression, stability in bio-fluids, selective over-expression 
in tumors, and subsequent active release from tumors into the extracellular 
environment. We aimed to establish the prognostic and monitoring value 
of miRNA biomarkers for pediatric brain tumors. We performed miRNA 
profiling of CSF (n=33) and plasma (n=53) samples across a cohort of 54 
pediatric brain tumors from 6 histologies (low grade glioma, ependymoma, 
germ cell tumor, medulloblastoma, atypical teratoid rhabdoid tumor and 
high-grade glioma). We utilized unsupervised consensus clustering, differ-
ential expression, and machine learning methods to explore miRNA bio-
markers. Plasma miRNA signatures were correlated with WHO Grade 
while CSF signatures revealed a correlation with leptomeningeal disease and 
higher disease burden (p<0.05). The expression of circulating miRNA re-
vealed histology-specific signatures for low grade glioma, medulloblastoma 
and germinoma in plasma and CSF (p<0.05). We identified miRNA sig-
natures of significant translational value: (1) A medulloblastoma specific 
miRNA in CSF can serve as a potential biomarker for tumor monitoring 
(medulloblastoma specificity was confirmed in independent tissue-based 
dataset); (2) Pilocytic astrocytoma can be distinguished from high grade 
glioma in CSF; (3) Most intriguingly, in plasma, miRNA expression iden-
tified pilocytic astrocytoma that had relapsed in several months after initial 
intervention (p<0.05). These results support circulating miRNA in plasma 
and CSF as biomarkers of diverse clinical diagnostic and prognostic meas-
ures. Further utilization of this approach provides unique platforms to in-
form liquid biopsy-based management in the clinical setting. 
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Despite the significant progress made in the multi-modal treatment of 
childhood malignancies over the last four decades with a concomitantly in-
creased cure rates, the benefit is still largely limited to patients with leuke-
mias, lymphomas and localized non-CNS solid tumors, leaving patients with 
high-risk non-CNS solid tumours and most CNS malignancies with minimal 
advancements. More research is critical to understand what drives these can-
cers and to investigate the best ways to deliver curative therapies. Transla-
tional research relies on patient-derived tissue samples, animal models and 
cell-cultures to understand the biological, genetic, and molecular mechanisms 
of disease. To facilitate patient care and outcomes it is becoming increasingly 
important that paediatric clinical trials include tissue availability as part of 
eligibility criteria, making collection and storage of patient tissue a mandate 
of personalized medicine and a pillar of modern paediatric cancer medicine.

Monash Children’s Cancer Biobank was established in 2011. Since 2017, 
a total of 64 patients were diagnosed with CNS malignancies across all 
grades, with an overall 69% of patients’ tissues being bio-banked at the 
time of initial diagnosis. Through the combination of an educational forum, 
regular multi-disciplinary meetings, and the early involvement of medical 
oncology and biobank staff, with our neurosurgical and clinical pathology 
colleagues, as part of patient management planning, the tissue acquisition 
for bio-banking increased from 44% to 82% over the course of 5 years.    
This consequently led to a 100% enrollment to tissue-enabling studies al-
lowing for banking of both fresh-frozen tissue and living cell-line models, 
facilitating discovery research efforts as part of the Victorian Paediatric 
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