the tumor at cytotoxic concentrations and efflux pumps found on the epi-
thelial cells of the BBB rapidly pump drugs out of the brain. Convection
enhanced delivery (CED) is a drug delivery technique that bypasses the BBB
by directly injecting the drug into the tumor site under a pressure gradient.
Further clinical implementation of CED requires understanding drug dis-
tribution, as optimal drug physico-chemical properties have never been
evaluated. METHODS: Sprague Dawley rats underwent a single injection
of drug by CED to the brainstem with and without an efflux pump inhibitor.
Animals were euthanized at 0, 2, 4, 8, 12 and 24 hours. Their brain drug
concentration/distribution was analyzed by MALDI-MSI and plasma drug
concentration was measured by LC-MS/MS. RESULTS: Drug distribution
and brainstem concentration were increased following BBB efflux pump in-
hibition compared to no pump inhibition controls. Additionally, efflux pump
inhibition resulted in slower drug clearance for those drugs that are known
pump substrates. CONCLUSIONS: BBB efflux pump inhibition resulted in
a larger volume of distribution, increased drug concentration and slower
drug clearance following CED to the brainstem of known efflux substrates.

DDEL-17. TRIPLE INTRAVENTRICULAR CHEMOTHERAPY FOR
TREATMENT OF RELAPSED CHOROID PLEXUS CARCINOMA
Grace Lau', Lisa Janson', Julie Drummond', and Nataliya Zhukova®?;
'Monash Health, Clayton, VIC, Australia, 2Monash Children’s Hospital/
Monash Health, Clayton, VIC, Australia, *Hudson Institute of Medical
Research, Clayton, VIC, Australia

Limited evidence for the optimal management of relapsed choroid plexus
carcinoma (CPC) exists, with a few case reports involving surgery, radio-
therapy and intravenous chemotherapy. However, the safety and toler-
ability of intraventricular chemotherapy in this setting has not been widely
studied. We describe a case where triple intraventricular chemotherapy was
administered to a child with relapsed metastatic CPC. A 7-year-old male
with a history of CPC presented with relapsed metastatic disease. At initial
diagnosis at 4 years of age, treatment involved gross total resection of an
intraventricular mass in the left temporal region followed by chemotherapy
and autologous stem cell transplantation (SCT) according to HEADSTART
II-D. One year after SCT, craniospinal radiation was delivered following
radiological relapse, achieving a partial response. Given previous treatment-
limiting myelosuppression, intraventricular chemotherapy via Ommaya®
reservoir with thiotepa Smg, etoposide 0.5mg and topotecan 0.4mg twice
a week (non-weight-based dosing) was commenced taking into consider-
ation pharmaceutical formulation aspects for optimal intraventricular drug
delivery. After six cycles of intraventricular chemotherapy, palliative radio-
therapy was administered due to radiological progression. Following com-
pletion, weekly triple intraventricular chemotherapy continued for 9 months.
The patient remained out of hospital with the main side effects being fatigue
and occasional nausea amenable to ondansetron. This case study demon-
strates the safety and tolerability of a triple intraventricular chemotherapy
regimen used to delay disease progression and prolong quality of life in a
child with relapsed CPC in the palliative setting. This could provide an alter-
native treatment regimen for patients with relapsed disease.

DIFFUSE MIDLINE GLIOMA/DIPG

DIPG-01. REIRRADIATION PRACTICES FOR DIFFUSE INTRINSIC
PONTINE GLIOMA

Chantel Cacciotti!, Kevin Liu?, Daphne Haas-Kogan?, and

Katherine Warren'; 'Dana Farber/Boston Children’s Cancer and Blood
Disorder Center, Boston, MA, USA, 2Brigham and Women’s Hospital,
Boston, MA, USA

INTRODUCTION: Diffuse intrinsic pontine gliomas (DIPG) are a
leading cause of brain tumor deaths in children. Current standard of care
includes focal radiation therapy (RT). Despite clinical improvement in the
majority of patients, the effect is temporary and median survival is less
than one year. The use of reirradiation and possible benefit has been re-
ported in progressive DIPG, yet standardized approaches are lacking.
We conducted an internet-based survey to assess physicians’ practices in
pediatric DIPG. METHODS: A 14-question REDCap survey regarding
re-irradiation practices was emailed to 396 physicians identified through
an International Pediatric Neuro-Oncology and Radiation-Oncology data-
base. RESULTS: Response rate was 35% overall (radiation-oncologists,
28%; pediatric oncologists, 57%). Two participants were excluded (did
not treat DIPG). Participants included radiation-oncologists (62%), pedi-
atric oncologists (7%), and pediatric neuro-oncologists (29%). Most phys-
icians (62%) treated 1-5 DIPG patients per year, with 10% treating >10/
year. Reirradiation was considered a treatment option in 88%. Progressive
disease or worsening clinical status were the most common reasons to con-
sider reirradiation. The majority (84%) considered reirradiation a minimum
of 6 months following initial RT. Doses varied, with median total dose 24Gy
(range 12-60); 2Gy/fraction (range 1-9). Concurrent use of systemic agents
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with reirradiation was considered in 46%, mainly with targeted agents
(37%), biologics (34%), or immunotherapy (25%). One-time reirradiation
was the most common practice (71%). Interestingly, 9% of respondents
would not consider reirradiation. CONCLUSION: Although, the vast ma-
jority of physicians agree with re-irradiation as a treatment option for DIPG
the total doses varied, and further clinical trials are needed.

DIPG-02. USEFULNESS OF BEVACIZUMAB IN MAINTAINING
QUALITY OF LIFE AT THE TIME OF DIFFUSE INTRINSIC PONTINE
GLIOMA RELAPSE

Akira Gomi', Taku Uchiyama?, Hirofumi Oguma?, Takashi Yamaguchi?,
and Kensuke Kawai?; 'Jichi Children’s Medical Center Tochigi, Jichi
Medical University, Shimotsuke, Tochigi, Japan, 2Jichi Medical University,
Shimotsuke, Tochigi, Japan

INTRODUCTION: Even in the age of molecular diagnosis, dif-
fuse intrinsic pontine glioma (DIPG) is still a dismal disease. The use-
fulness of bevacizumab for DIPG relapse is reported. SUBJECTS AND
METHODS: The treatment and outcomes of 10 patients with DIPG who
were treated at our institute since 2001 were retrospectively reviewed. All
patients were diagnosed with DIPG by MRI imaging and underwent ra-
diation therapy first. Three cases did not receive chemotherapy at the time
of relapse (Untreated Group). In 7 cases, chemotherapy was performed at
the time of relapse with ACNU/vincristine or interferon beta (Other Treat-
ment Group), and 2 cases with bevacizumab (Bv Group). The change in
the Karnofsky Performance Status Scale (KPS) from the time of relapse was
compared. RESULTS: The average overall survival (OS) for all 10 cases was
10.0 months. No prolongation of OS by bevacizumab was observed. How-
ever, it was only in the Bv Group that the KPS increased from the time of
relapse. Comparison of the KPS at the time of relapse and the KPS after
4 months showed that the Bv Group remained unchanged or increased,
while the Untreated Group and the Other Treatment Group decreased. In
the Other Treatment Group, hospitalization was required for treatment, and
side effects of bone marrow suppression were observed. However, in the Bv
Group, outpatient treatment was possible, there were no side effects, and
all could be observed at home. CONCLUSION: From the above results,
bevacizumab appears useful for palliative treatment for maintaining quality
of life after DIPG relapse.

DIPG-03. THERAPEUTIC TARGETING OF TRANSCRIPTIONAL
ELONGATION IN DIFFUSE INTRINSIC PONTINE GLIOMA

Hiroaki Katagi'2, Nozomu Takata?, Yuki Aoi*, Yongzhan Zhang?,

Emily J. Rendleman*, Gavin T. Blyth®, Frank D. Eckerdt'?,

Yusuke Tomita®’, Takahiro Sasaki!, Amanda M. Saratsis'*%8,

Akihide Kondo?, Stewart Goldman®%7, Oren ]. Becher®>%7,

Edwin Smith**, Lihua Zou*’, Ali Shilatifard** and

Rintaro Hashizume*>%7; 'Department of Neurological Surgery,
Northwestern University Feinberg School of Medicine, Chicago, IL, USA,
2Department of Neurological Surgery, Juntendo University, Tokyo, Japan,
3Center for Vascular and Developmental Biology, Feinberg Cardiovascular
and Renal Research Institute (FCVRRI), Northwestern University Feinberg
School of Medicine, Chicago, IL, USA, “Department of Biochemistry

and Molecular Genetics, Northwestern University Feinberg School of
Medicine, Chicago, IL, USA, *Robert H. Lurie Comprehensive Cancer
Center of Northwestern University, Chicago, IL, USA, *Department of
Pediatrics, Northwestern University Feinberg School of Medicine, Chicago,
IL, USA, "Division of Hematology, Oncology, Neuro-Oncology and Stem
Cell Transplantation, Ann and Robert H. Lurie Children’s Hospital of
Chicago, Chicago, IL, USA, 8Department of Surgery, Division of Pediatric
Neurosurgery, Ann & Robert H. Lurie Children’s Hospital of Chicago,
Chicago, IL, USA

Diffuse intrinsic pontine glioma (DIPG) is highly aggressive brain stem
tumor and needed to develop novel therapeutic agents for the treatment.
The super elongation complex (SEC) is essential for transcription elongation
through release of RNA polymerase II (Pol II). We found that AFF4, a scaf-
fold protein of the SEC, is required for the growth of H3K27M-mutant DIPG
cells. In addition, the small molecule SEC inhibitor, KL-1, increased promoter-
proximal pausing of Pol II, and reduced transcription elongation, resulting in
down-regulate cell cycle, transcription and DNA repair genes. KL-1 treat-
ment decreased cell growth and increased apoptosis in H3K27M-mutant
DIPG cells, and prolonged animal survival in our human H3K27M-mutant
DIPG xenograft model. Our results demonstrate that the SEC disruption by
KL-1 is a novel therapeutic strategy for H3K27M-mutant DIPG.

DIPG-04. THERAPEUTIC STRATEGY FOR DIFFUSE MIDLINE
GLIOMAS. A SINGLE CENTER EXPERIENCE

Takumi Yamanaka', Yoshinobu Takahashi', Tamaki Morisako!,

Toshiki Nagai', Seisuke Tanigawa', Daisuke Umebayashi!,

Hayato Takeuchi!, Kazunori Tatsuzawa', Mitsuru Miyachi?,

Shigeki Yagyu?, Tomoko Iehara?, Hajime Hosoi?, and Naoya Hashimoto';
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'Department of Neurosurgery, Kyoto Prefectural University of Medicine,
Graduate School of Medical Science, Kyoto, Japan, 2Department of
Pediatrics, Kyoto Prefectural University of Medicine, Graduate School of
Medical Science, Kyoto, Japan

INTRODUCTION: Diffuse midline gliomas have unfavorable prognoses
due to the difficulty of surgery and chemo-radiation resistances. The pur-
pose of this study is to overview our surgical experiences and prognoses of
this challenging neoplasm. MATERIALS AND METHODS: Five patients
of diffuse midline gliomas who were treated between 2016 and 2019 were
enrolled. Tumor locations, surgical procedures, molecular diagnoses, and
prognoses were retrospectively reviewed. RESULTS: There were 3 male
and 2 female patients, and the median age was 15 years ranged from 7
to 21 years. Tumors were located at the basal ganglia in 1 patient, thal-
amus in 1, brain stem in 2, and cervical spine in 1. Mutations of H3 K27M
genes were detected in 4 surgically treated patients, except for 1 patient,
who were radiologically diagnosed as diffuse intrinsic pontine glioma
(DIPG). Focal irradiation of ranged 35 to 54Gy were administered in all
cases along with temozolomide in 2 cases and bevacizumab in 2 cases. The
median survival time was 13 months ranged from 4 to 18 months. DISCUS-
SION: Supratentorial tumors were maximumly resected, whereas just bi-
opsies were performed in cases of exophytic brain stem and spinal tumors.
Diagnosis of DIPG was made without using surgical specimens. Therapeutic
strategies should be discussed with a concern to the patients’ qualities of life
for this tumor entity with dismal prognosis.

DIPG-05. HISTONE H3.3 K27M IMPAIRS SER31
PHOSPHORYLATION, RESULTING IN CHROMOSOMAL
INSTABILITY, LOSS OF CELL CYCLE CHECKPOINT CONTROL,
AND TUMOR FORMATION

Charles Day'?, Alyssa Langfald!, Florina Grigore!,

Sela Fadness!, Leslie Sepaniac?, Jason Stumpff3, Kevin Vaughan?,

James Robinson', and Edward Hinchcliffe!*; 'Hormel Institute,
University of Minnesota, Austin, MN, USA, 2Mayo Clinic, Rochester, MN,
USA, 3University of Vermont, Burlington, VT, USA, *University of Notre
Dame, Notre Dame, IN, USA, Masonic Cancer Center, University of
Minnesota, Minneapolis, MN, USA

Diffuse midline gliomas with the H3.3 K27M mutation are lethal brain
tumors in children. H3 K27M causes global loss of Lys27 triple methyla-
tion (Lys27me3), inducing epigenetic reprograming. Here we show that
H3.3 K27M also causes decreased H3.3 Ser31 phosphorylation on mi-
totic chromosomes. We show that H3.3 K27M DIPG cells have reduced
pericentromeric phospho-Ser31 and increased rates of chromosome
missegregation compared to normal, diploid human cells. CRISPR-editing
K27M to M27K restored phospho-Ser31 to WT levels and dramatically de-
creased the rate of chromosome missegregation. We confirm that Chk1 is
the H3.3 Ser31 kinase: K27M mutant H3.3 protein exhibits ~60% reduced
Chk1 phosphorylation of Ser31 in vitro. Chk1 knockdown completely abol-
ishes phospho-Ser31 in cells and these have increased rates of chromosome
missegregation. In normal, diploid cells, expression of K27M or an S31A
non-phosphorylatable mutant increased chromosome missegregation; this
is suppressed by expressing a phosphomimetic double mutant (K27M/
S31E) that restores phospho-Ser31. WT cells arrest following chromo-
some missegregation. However, cells expressing H3.3 K27M or S31A fail
to arrest - despite having WT p53. Finally, we expressed H3F3AS31A and
PDGFb in an RCAS/TVA mouse model of DIPG and ~80% developed dif-
fuse high-grade brain tumors and show significantly decreased survival.
Our results suggest that loss of phospho-Ser31 alone is oncogenic because
H3.3 S31A-expressing cells are WT for K27me3. Our results demonstrate
that H3.3 K27M inhibits Ser31 phosphorylation both in vitro and in vivo,
leading to both chromosome missegregation and loss of subsequent G1 ar-
rest — thus creating diffuse midline gliomas with both dynamic, complex
karyotypes and epigenetic reprogramming.

DIPG-07. HIGH THROUGHPUT DRUG SCREENING IDENTIFIES
POTENTIAL NEW THERAPIES FOR DIFFUSE INTRINSIC PONTINE
GLIOMAS (DIPGS)

Dannielle Upton', Santosh Valvil, Jie Liu', Nicole Yeung', Sandra George',
Caitlin Ung', Aaminah Khan', Laura Franshaw', Anahid Ehteda!,

Han Shen', Isabella Orienti?, Giovanna Farruggia?, Christa Nath?,
Patrick Reynolds*, Maria Tsoli', and David Ziegler!*; 'Children’s Cancer
Institute, Lowy Cancer Research Centre, University of New South Wales,
Sydney, NSW, Australia, 2Alma Mater Studiorum University of Bologna,
Department of Pharmacy and Biotechnology, Bologna, Italy, 3Department
of Biochemistry, The Children’s Hospital at Westmead, Westmead, NSW,
Australia, Texas Tech University, Lubbock, TX, USA, ’Kid’s Cancer
Centre, Sydney Children’s Hospital, Randwick, NSW, Australia

DIPGs are the most devastating of all brain tumors. There are no ef-
fective treatments, hence almost all children will die of their tumor within
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12 months. There is an urgent need for novel effective therapies for this
aggressive tumor. We performed a high-throughput drug screen with over
3,500 biologically active, clinically approved compounds against a panel
of neurosphere-forming DIPG cells. We identified 7 compounds- auranofin,
fenretinide, ivermectin, lanatoside, parthenolide, SAHA and mefloquine-
that were confirmed to have potent anti-tumor activity against a panel of
DIPG-neurospheres, with minimal effect on normal cells. Using cytotox-
icity and clonogenic assays, we found that these drugs were able to inhibit
DIPG-neurosphere proliferation and colony formation in-vitro. To deter-
mine whether the in-vitro efficacy could be replicated in-vivo, we tested
the activity of each of these compounds in an orthotopic DIPG model. Of
the agents tested, fenretinide and SAHA were the most active anti-tumor
agents, significantly enhancing the survival of tumor bearing animals. Mech-
anistic studies showed fenretinide enhancing apoptotic cell death of DIPG
cells via inhibition of PDGFRa transcription and downregulation of the
PIBK/AKT/MTOR pathway. We therefore examined the therapeutic effi-
cacy of fenretinide using a second orthotopic model with PDGFRa ampli-
fication. We used two different Fenretinide formulations (LYM-X-Sorb and
NanoMicelle) which were found to enhance survival. Fenretinide is clin-
ically available with safety data in children. Validation of the activity of
Fenretinide in PDGFRa-amplified or overexpressed DIPGs will lead to the
development of a clinical trial, allowing the advancement of fenretinide as
potentially the first active therapy for DIPG.

DIPG-08. ELECTRONIC SEQUENCING PROVIDES OPTIMIZED
QUANTIFICATION OF SERIAL, MULTI-GENE MOLECULAR
RESPONSE IN THE CSF OF CHILDREN WITH HIGH-GRADE
GLIOMA

Amy Bruzek, Ashwath Muruganand, Karthik Ravi, Jack Wadden,
Clarissa Babila, Leo Tunkle, Kyle Wierzbicki, Stefanie Stallard,

Evan Cantor, Tingting Qin, Ian Wolfe, Rajen Mody, Karin Muraszko,
Andrea Franson, Patrica Robertson, Cormac Maher, Hugh Garton, and
Carl Koschmann; University of Michigan, Ann Arbor, MI, USA

BACKGROUND: For pediatric high-grade glioma (pHGG), non-invasive
methods for diagnosis and surveillance are needed. Tumors release DNA
(tDNA) into cerebrospinal fluid (CSF), allowing for detection of tumor-
associated mutations by CSF sampling. We hypothesized that direct,
electronic analysis of tDNA with a novel, hand-held platform (Oxford
Nanopore MinION) could quantify patient-specific CSF tDNA variant al-
lele fraction (VAF) with improved speed and limit of detection compared to
established methods. METHODS: We integrated required multi-timepoint
(0, 2, and 6 months) correlate lumbar punctures (LP) in two ongoing pHGG
clinical trials. Using Nanopore technology, we performed amplicon-based
PCR on CSF tDNA for recurrent mutations from patient samples (n=19) and
normal controls. VAF were determined via MinKNOW, Guppy, MiniMap2,
and Integrated Genome Browser. RESULTS: Nanopore CSF tDNA dem-
onstrated improved sensitivity (91%) when compare to NGS sequencing
(50%). Nanopore analysis of serially diluted CSF sample demonstrated
significantly lower limit of detection (attomolar) than typical NGS sample
requirement (nanomolar). H3K27M mutation was reliably detected with
1,000x depth sequencing, which was achieved in less than 15 minutes of
sequencing after amplification. Multiplexed Nanopore analysis of H3F3A
and HISTIH3B was employed when H3 status was unknown. Serial CSF
tDNA analysis confirmed multi-gene (H3F3A K27M, PIK3CA, and TPS53)
molecular remission in a 17-year-old with thalamic diffuse midline glioma
that correlated with sustained clinical response to ONC201 (14 months and
ongoing). CONCLUSIONS: Use of a hand-held, electronic DNA analysis
platform allows quantification of multi-gene molecular response with im-
proved speed and limit of detection in the CSF of children with high-grade
glioma.

DIPG-10. OPTIMAL HDAC INHIBITION IN DIFFUSE INTRINSIC
PONTINE GLIOMA

Nicholas Vitanza'?, Matt Biery!, Carrie Myers', Eric Ferguson',

Giulia Park!, Alyssa Noll', Fiona Pakiam', Emily Girard!, Shelli Morris',
Bonnie Cole*, Mi-Youn Brusniak', Andrew Mhyre!, and James Olson'?;
"Fred Hutchinson Cancer Research Center, Seattle, WA, USA, 2Division of
Pediatric Hematology/Oncology, Department of Pediatrics, University of
Washington, Seattle Children’s Hospital, Seattle, WA, USA, 3Department of
Laboratories, Seattle Children’s Hospital, Seattle, WA, USA, “Department
of Anatomic Pathology, University of Washington School of Medicine,
Seattle, WA, USA

As the majority of diffuse intrinsic pontine glioma (DIPG) have H3K27M
mutations, epigenetic-targeting agents have been studied, though evaluations
have been limited by their model systems, untranslatable drug concentra-
tions, and/or evasive mechanisms of action. To develop a more translational
model, we used biopsy samples from newly diagnosed DIPG patients to
create treatment-naive iz vitro and in vivo models (molecular aberrations in
parentheses), including PBT-09FH (H3FA3, PI3KCA), PBT-22FH (H3F3A,



