glioblastoma and downregulated the NFKB pathway. Because this pathway
is overexpressed in DIPG and may play a role in DIPG cell growth and
survival, we hypothesized that RG2833 would kill DIPG cells. Treatment
of DIPG cell lines with RG2833 as a single agent suppresses cell prolifer-
ation in the 5-10pM range (MTS assay for HSJD007 p=0.0004 10pM vs
DMSO, JHH-DIPG1 p=0.001 10pM vs DMSO, SF-7761 p=0.04 10pM vs
DMSO, SU-DIPG13 p=0.01 10pM vs DMSO by #-test). RG2833 induces
apoptosis by 48 hours as measured by Western blot for cPARP and cleaved
caspase 3 immunofluorescence (HSJD007 p<0.003 8pM vs DMSO, JHH-
DIPG1 p=0.0026 10pM vs DMSO by #-test). RG2833 also slows cell prolif-
eration as measured by Western blot for pRb and immunofluorescence for
BrdU (HSJD007 p=0.008 8uM vs DMSO, JHH-DIPG1 p=0.0002 10pM vs
DMSO by t-test). Western blot confirmed a dose-dependent increase in his-
tone 3 acetylation with RG2833 treatment at 5 hours. We detected increased
acetylated p65 and decreased expression of the NFkB regulated pro-survival
genes BCL2, BCL-xL, and XIAP with RG2833 treatment. Together, this data
shows that HDAC inhibitor RG2833 may be a promising therapeutic candi-
date for DIPG via downregulation of the NFkB pathway.

DIPG-72. LONG-TERM SURVIVAL OF A CLASSIC DIFFUSE
INTRINSIC PONTINE GLIOMA TREATED WITH NIMOTUZUMAB
Sidnei Epelman!, Vijay Ramaswamy?, Ethel Gorender!, and

Luis Henrique Sakamoto'; 'Santa Marcelina Hospital / Department of
Pediatric Oncology, Sao Paulo, SP, Brazil, *The Hospital for Sick Children,
Toronto, ON, Canada

BACKGROUND: Long-term survival in diffuse intrinsic pontine glioma
is rare, and typically associated with atypical imaging and/or atypical clin-
ical course. Although most patients harbor hotspot mutations in H3.1/3-
K27M, a proportion of patients have alternate mutations, despite a typical
clinicoradiological course. Herein we describe a long-term survivor with
a classical presentation, treated with nimotuzumab, highlighting the chal-
lenges associated with such cases. CASE REPORT: A § year old male, diag-
nose in 2012 with a 10 day history multiple cranial neuropathies and a
right hemiparesis. Cranial MRI revealed a poorly delimited diffuse pontine
tumor and secondary hydrocephalus. Tumor biopsy was not performed due
to the classic clinical presentation, and he received 54Gy/30 of radiation
plus concomitant weekly nimotuzumab 150mg/m2. Initial tumor dimen-
sions were 43x31x28mm. Nimotuzumab 150mg/m2 was continued every
2 weeks. Image assessment at week 12 of treatment revealed 16.9% volume
increase, 4 weeks after radiotherapy completion. Nevertheless, subsequent
neuroimaging at 24™ 36™, 60™, 96™ and 108™ weeks of nimotuzumab
therapy showed a sustained and progressive tumor cytoreduction of 47.5%,
59%, 62.2%, 63.8% and 67%, respectively, when compared with post-
radiotherapy dimensions. Currently, the patient is 13y old, good school
performance, no neurologic disabilities. The last MRI at 394 weeks of
nimotuzumab revealed dimensions of 21x19x14mm which corresponds to
70% of reduction compared with initial volume. CONCLUSIONS: Our
case of progressive cytoreduction over two years of a classic DIPG, diag-
nosed in the era prior to the discovery of the K27M mutation, highlights
the challenges associated with long-term survival of this devastating entity.

DIPG-73. SENESCENCE ASSOCIATED SECRETORY PHENOTYPE

AS A MECHANISM OF RESISTANCE AND THERAPEUTIC
VULNERABILITY IN BMI1 INHIBITOR TREATED DIPG

Ilango Balakrishnan'2, Etienne Danis'?, Angela Pierce'?,

Krishna Madhavan'2, Dong Wang!2, Nathan Dahl"2, Sanford Bridget!,
Diane K Birks', Nate Davidson', Dennis S. Metselaar?, Hans Neel?,
Andrew Donson'?, Andrea Griesinger'2, Hiroaki Katagi®,

Trinka Vijmasi!, Ismail Sola', Irina Alimova'?, Susan Fosmire',

Esther Hulleman?, Natalie J. Serkova®, Rintaro Hashizume*,

Cynthia Hawkins®, Angel Montero Carcaboso’, Nalin Gupta®, Ken Jones',
Nicholas Foreman'2, Adam Green'2, Rajeev Vibhakar!, and

Sujatha Venkataraman'?; 'Department of Pediatrics and Section of
Pediatric Hematology/Oncology/BMT, University of Colorado Denver,
Anschutz Medical Campus, Aurora, CO, USA, 2The Morgan Adams
Foundation Pediatric Brain Tumor Research Program, Children’s Hospital
Colorado, Aurora, CO, USA, 3Princess Maxima Center for Pediatric
Oncology, Utrecht, the Netherlands and Department of Pediatric Oncology/
Hematology, Amsterdam UMC, Vrije Universiteit Amsterdam, Cancer
Center Amsterdam, Amsterdam, Netherlands, “Department of Neurological
Surgery, Northwestern University Feinberg School of Medicine, Chicago,
IL, USA, *Departments of Radiology, Radiation Oncology, Anesthesiology,
Colorado Animal Imaging Shared Resource (AISR), Aurora, CO, USA,
¢Arthur and Sonia Labatt Brain Tumor Research Centre, The Hospital

for Sick Children, Toronto, ON, Canada, “Institut de Recerca Sant Joan

de Deu, C/ Santa Rosa, Barcelona, Spain, *Department of Neurological
Surgery, University of California San Francisco, San Francisco, CA, USA

BACKGROUND: Diffuse intrinsic pontine gliomas (DIPGs) driven by
mutations in the histone 3 (H3) gene (H3K27M) are aggressive pediatric
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brain tumors for which there is no curative therapy. METHODS: To iden-
tify novel therapeutic targets we performed a high throughput drug screen
combined with an epigenetically targeted RNAI screen using H3K27M and
H3.3 WT DIPG cells. RESULTS: Chemical and genetic depletion of BMI1 in
vitro resulted in inhibition of clonogenicity and cell self-renewal consistent
with previous studies. We show for the first time that clinically relevant BMI1
inhibitors attenuates growth of orthotopic DIPG xenografts as measured by
MRI and prolong survival in vivo. We found that BMI1 inhibition drives
phenotypic cellular senescence and that the senescent cells were able reacti-
vate to form new neurospheres iz vitro and tumor growth iz vivo. RNA-seq,
ChIP-Seq and immuno-proteomic analysis revealed that the senescent cells
induced the expression of the Senescence Associated Secretory Phenotype
(SASP) cytokines by increasing occupancy of activated histone marks at SASP
factor promoters. The SASP results in increased expression of anti-apoptotic
BH3 proteins including BCLxI, and BCL2. Treatment of the PTC028 treated
senescent DIPG cells with BH3 mimetics induces apoptosis and clears the
senescent cells. Combining BH3 mimetics with BMI1 inhibition attenuates
tumor growth in vivo synergistically and significantly prolongs survival
of DIPG bearing mice compared to BMI1 inhibition alone. CONCLU-
SION: These data inform the current trial of BMI1 inhibition as a mono-
therapy and predict the need for adding BH3 mimetics to achieve efficacy.

DIPG-74. RE-IRRADIATION OF DIPG: DATA FROM THE
INTERNATIONAL DIPG REGISTRY

Lucie Lafay-Cousin', Adam Lane?, Austin Schafer?, Raya Saab?,

Sylvia Cheng?, Pratiti Bandopadhayay®, Mohamed Zaghloul®,

Motasem El-Ayadi®, Kathleen Dorris”, Roger Packer®,
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Scott Coven?’, Jordan Hansford?!, Yvan Samson??, Sarah Leary?3,

Ute Bartels?*, Eric Bouffet?*, Jie Ma?’, Christopher Tinkle?,

Michelle Monje-Deisseroth?’, Paul Fisher?’, Karen Tsui?$, David Ziegler??,
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Katie Black?, Maryam Fouladi?, and Douglas Strother!; 'University of
Calgary, Calgary, AB, Canada, 2Cincinnati Children’s Hospital, Cincinnati,
OH, USA, 3American University of Beirut, Beirut, Lebanon, “British
Columbia Children’s Hospital, Vancouver, BC, Canada, SBoston Children’s
Hospital, Boston, MA, USA, ¢Children’s Cancer Hospital Egypt, Cairo,
Egypt, "Children’s Hospital Colorado, Denver, CO, USA, $Children’s
National Hospital, Washington, DC, USA, °Children’s Hospital of
Philadelphia, Philadelphia, PA, USA, *Christchurch Hospital, Christchurch,
New Zealand, '"Hospital de Ninos Ricardo Gutierrez, Buenos Aires,
Argentina, '?Johns Hopkins University, Baltimore, MD, USA, '3Levine
Children’s Hospital, Charlotte, NC, USA, '*Lurie Children’s Hospital,
Chicago, IL, USA, “Nemour Children’s Hospital, Orlando, FL, USA,
16Dana-Farber Cancer Institute, Boston, MA, USA, 7Penn State Children’s
Hospital, Hershey, PA, USA, '$Perth Children’s Hospital, Perth, Australia,
Queensland Children’s Hospital, Brisbane, Australia, 2°Riley Children’s
Hospital, Indianapolis, IN, USA, 2'Royal Children’s Hospital, Melbourne,
Australia, 22Sainte Justine, Montreal, QC, Canada, 23Seattle Children’s
Hospital, Seattle, WA, USA, ?*SickKids Hospital, Toronto, ON, Canada,
25Shanghai Xinhua Hospital, Shanghai, China, 26St. Jude Children’s
Research Hospital, Memphis, TN, USA, ?’Stanford Children’s Hospital,
Palo Alto, CA, USA, 28Starship Children’s Health, Auckland, New Zealand,
29Sydney Children’s Hospital, Sydney, Australia, 3°Texas Children’s
Hospital, Houston, TX, USA, 3'University of Florida, Gainesville, FL, USA,
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PURPOSE: To review data from DIPG Registry patients recorded to
have received a second course of radiation therapy (rRT). METHODS: The
International DIPG Registry was searched for patients with DIPG who were
treated with a known dose of rRT. Doses of rRT, timing from initial diag-
nosis and primary radiation therapy (pRT), radiographic response to rRT
and survival from diagnosis (OS) were evaluated. RESULTS: Sixty (11.2%)
of 535 Registry patients underwent rRT; dose was provided for 44 patients.
Median (range) data from those 44 revealed that rRT was given at 12 (2-65)
months from initial diagnosis of DIPG and at 9.6 (1-61) months from com-
pletion of pRT at a dose of 26.7 (1.8-74) Gy. After completion of rRT, MRI
showed response, progression, stable disease or was not available in 19, 8, 3
and 14 patients, respectively. Median PFS and OS were 11 and 18.1 months,
respectively. 475 Registry patients did not undergo rRT; their ages, duration
of symptoms, and primary treatment with or without chemotherapy were
not significantly different from the rRT cohort. Median PFS and OS for the
non-rRT patients were 6.9 and 10 months, respectively. rRT patients were
more likely to have had radiographic evidence of tumor necrosis at diagnosis
than non-rRT patients. CONCLUSIONS: Administration of rRT to patients
with DIPG has been inconsistent with respect to timing and dose. Toxicity,
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response and quality of life data are incomplete, but survival appears to be
lengthened with rRT. Prospective clinical trials will elucidate benefits and
risks of rRT.

DIPG-75. PRECISION MEDICINE FOR PAEDIATRIC HIGH-GRADE
DIFFUSE MIDLINE GLIOMAS - RESULTS FROM THE ZERO
CHILDHOOD CANCER COMPREHENSIVE PRECISION MEDICINE
PROGRAM

Dong-Anh Khuong-Quang'?, Sumanth Nagabushan?*#,

Neevika Manoharan®#*, Greg Arndt>*, Paulette Barahona?,

Mark J. Cowley*®, Paul G. Ekert>2, Tim Failes®?,

Noemi Fuentes Bolanos**, Maely Gauthier?, Andrew J. Gifford?”,
Michelle Haber?, Amit Kumar32, Richard B. Lock?, Glenn M. Marshall®#,
Chelsea Mayoh?, Emily Mould?, Murray D. Norris?,

Anjana Gopalakrishnan?, Natacha Omer?®, Peter Trebilcock?,

Toby N. Trahair3#4, Maria Tsoli%, Katherine Tucker”?, Marie Wong?,
Vanessa Tyrrell?, Loretta Lau®*, and David S, Ziegler®#; 'Royal Children’s
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7Prince of Wales Hospital, Sydney, New South Wales, Australia, $Children’s
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The Australian Zero Childhood Cancer (ZERO) program aims to assess
the feasibility of a comprehensive precision medicine approach to improve
outcomes for patients with an expected survival <30%. ZERO combines
molecular profiling (whole genome sequencing, whole transcriptome
sequencing, DNA methylation profiling) with in vitro high-throughput drug
screening (HTS) and patient-derived xenograft drug efficacy testing. We
report on the cohort of patients with midline high-grade glioma (HGG),
including H3-K27M DMG, enrolled on the pilot study (TARGET) and on
the ongoing ZERO clinical trial (PRISM). We identified 48 patients with
midline HGG. Fresh or cryopreserved samples were submitted in 37 cases
and cell culture was attempted in 30/37 cases with 45% success rate. The
most commonly mutated genes/pathways identified by molecular profiling
include H3-K27M mutations, DNA repair pathway, and PI3K/mTOR
pathway. Two targetable fusions (NTRK and FGFR1) were reported. Five
patients with germline alterations were identified. Thirty-five (72%) patients
received a therapeutic recommendation from the ZERO molecular tumour
board and the main recommended therapies were mTOR inhibitors, PARP
inhibitors or tyrosine kinase inhibitors. HTS added evidence for the recom-
mended therapy (n=3) or identified novel potential therapy (n=1). Out of the
35 patients, 16 received a recommended drug. Response to treatment was
complete response for five months (n=1), partial response for nine months
(n=1), stable disease (n=4), and progressive disease (n=10). These results
highlight the feasibility of the ZERO platform and the value of fresh biopsy,
necessary for pre-clinical drug testing. Targetable alterations were identified
leading to clinical benefit in six patients.

DIPG-76. HISTONE H3 PHOSPHORYLATION IN H3K27M MIDLINE
GLIOMAS

Liang Zhang', Charles Day?, Edward Hinchcliffe?, and David Daniels';
Mayo Clinic, Rochester, MN, USA, 2Hormel Institute, Austin, MN, USA

Diffuse midline gliomas (DMG) patients have a dire prognosis despite
radiation therapy and there is an urgent need to develop more effective
treatments. DMG are characterized by heterozygous mutations in select
H3 genes resulting in the replacement of lysine 27 by methionine (K27M)
that leads to global epigenetic reprogramming and drives tumorigenesis. We
previously reported that pharmacological inhibition of aurora kinase (AKI)
may represent a targeted approach for treating tumors with this mutation.
Our analysis with both published dataset and patient samples showed that
patients with higher aurora kinase A (AKA) expression were associated
with worse survival. AKA phosphorylates H3510 and H3S28 during mi-
tosis. Intriguingly, phosphorylation of the H3528 (H3S28ph) by AKA blocks
PRC2 methyltransferase activity and decreases global H3K27me3 in cer-
tain stem cells. We propose that a similar mechanism occurs in H3K27M
DMG tumors, where there is a reciprocal relationship between H3528ph
and H3K27me3. We found that AKI significantly decreases H3S28ph while
increasing H3K27me3 specifically in H3K27M tumors. To further evaluate
the link between the H3K27M mutation and H3 serine phosphorylation, we
used CRISPR/Cas9-directed gene editing to silence H3S28ph by replacing
serine with alanine (H3S28A) in DIPG cell lines. Ectopic expression of his-
tone H3S28A leads to a prominent epigenetic changes in H3K27M tumors
and is similar to AKA inhibition. Overall, this study highlights H3528ph, one
of the targets of AK, is a key driver of epigenetic changes in H3K27M tu-
mors through both direct and indirect changes to H3K27me3 and H3K27ac
across the genome.
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DIPG-77. TREATMENT EXTENT AND THE EFFECT ON SURVIVAL
IN DIFFUSE INTRINSIC PONTINE GLIOMA
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BACKGROUND: Front line radiotherapy for diffuse intrinsic pon-
tine glioma (DIPG) remains the only standard of care. Is this still appro-
priate? PATIENTS AND METHODS: We examined survival outcomes
across six treatment modalities including I) no treatment (n=19), II) radio-
therapy alone (n=38), Ill) radio-chemotherapy (n=101), IV) radiotherapy
and relapse chemotherapy (n=35), V) radio-chemotherapy and relapse
chemotherapy (n=163), and VI) radio-chemotherapy and relapse chemo-
therapy, plus reirradiation (n=54). Data were collected retrospectively
using the Society of Pediatric Oncology and Hematology (GPOH) and the
SIOPE DIPG Registry. 410 patients were included with radiologically cen-
trally reviewed DIPG, mostly unbiopsied. Of note, the untreated patients
and radiotherapy only cohorts chose limited treatment voluntarily. RE-
SULTS: Median overall survival (MOS) of the whole cohort was 11 months
and progression free survival (PFS) 7 months. PFS was not significantly
different between the treatment groups. OS and post-progression survival
(PPS) were significantly different between cohorts. For the respective treat-
ment groups, median OS was 3 months (I), 7 months (II), 8 months (III),
13 months (IV), 13 months (V), and 15 months (VI). For only front line
vs at least one second line therapy, MOS was 8 months vs 14 months and
PPS 2 months vs 5 months. CONCLUSIONS: Although subject to biases
to some extent, it seems that additional therapies beyond radiation therapy
are of benefit to extending survival in DIPG patients. This is at least par-
tially caused by the introduction of reirradiation regimens. To what extent
other therapies contribute to survival and quality of life is subject to further
investigation.

DIPG-78. REVERTANCE OF THE H3K27M MUTATION RESCUES
CHROMATIN MARKS NECESSARY FOR ONCOGENESIS IN DIFFUSE
MIDLINE GLIOMA

Cody Nesvick!, Charles Day?, Liang Zhang', Edward Hinchcliffe?, and
David Daniels'; "Mayo Clinic, Rochester, MN, USA, 2Hormel Institute,
Austin, MN, USA

Diffuse midline glioma (DMG) is a lethal brain tumor that typically
occurs in children. Numerous studies have demonstrated the central role
of the H3K27M mutation and secondary loss of H3K27 trimethylation
(H3K27me3) in DMG tumorigenesis. Understanding how the H3K27M
mutation alters the epigenetic landscape of the cell is necessary for revealing
molecular targets that are critical to tumorigenesis. To investigate the epi-
genetic effects of H3K27M mutation in DMG, we developed revertant
DMG cell lines with the mutant methionine residue reverted to wildtype
(i.e., M27K). Revertant cells were analyzed for epigenetic changes and
phenotypic differences in vitro and in vivo. H3M27K DMG cells grew in
culture but displayed diminished proliferative capacity. H3M27K cells dem-
onstrated total loss of H3K27M expression and restored trimethylation of
H3K27 and H3K4. Furthermore, consistent with the hypothesis that the
H3K27M mutation impacts H3 phosphorylation via expression of Aurora
Kinase during mitosis, H3M27K cells demonstrated reduced expression of
both Aurora Kinase A and phosphorylation of H3 serine residues 10 and 28.
In line with the critical role of H3S10 phosphorylation in chromatin seg-
regation, H3M27K cells also demonstrated restored chromosome segrega-
tion compared to H3K27M cells. In vivo data will be discussed. Revertance
of the H3K27M mutation reduces tumorigenesis in DMG tumors. Isogenic
H3M27K cells display reversal of key epigenetic changes associated with
oncogenesis in DMG. The revertant H3M27K DMG model is a useful
tool to investigate the downstream epigenetic reprogramming specific to
H3K27M mutation in these tumors.

DIPG-79. H3K27M INDUCES EPIGENETIC AND ONCOGENIC
CHANGES THAT ARE PARTIALLY REVERSED BY SMALL
MOLECULE AURORA KINASE B/C INHIBITION
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