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DIPG is an aggressive paediatric brainstem tumour, with a median sur-
vival of less than 1 year. Polyamines are intracellular polycations that con-
trol important aspects of cell growth and are often upregulated in cancer. 
Difluoromethylornithine (DFMO) is an FDA-approved inhibitor of the en-
zyme ornithine decarboxylase (ODC1) which is a key driver of polyamine 
synthesis. We investigated the efficacy of polyamine pathway inhibitors as a 
therapeutic strategy against DIPG. We found high expression levels of syn-
thetic enzymes in the polyamine pathway in primary patient samples and 
cultures. Using cytotoxicity and clonogenic assays, we found that DFMO 
inhibited the proliferation of DIPG neurospheres. However, DIPG cells com-
pensated for DFMO inhibition by increasing expression of the polyamine 
transporter SLC3A2. Gene expression analysis showed that the polyamine 
transporter, SLC3A2, was significantly overexpressed in DIPG compared 
with all other high-risk childhood cancers. Addition of polyamine trans-
porter inhibitor AMXT 1501 to DFMO led to synergistic inhibition of 
DIPG proliferation. Consistent with the in vitro results, the combination 
treatment significantly prolonged the survival of mice bearing 3 different 
DIPG orthografts with 2/3 of the animals surviving up to 160 days. Addition 
of irradiation further improved the survival of mice treated with DFMO and 
AMXT 1501. Our results suggest that DIPG tumours are exquisitely sensi-
tive to polyamine inhibitors and that dual blockade of polyamine synthesis 
and transport is a promising novel therapeutic strategy. AMXT 1501 is cur-
rently in clinical development for adult cancers (NCT03536728). A clinical 
trial for DIPG patients is planned through the CONNECT consortium.
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DIPG is an aggressive pediatric brainstem tumor, with a median survival 
below 12 months. Tumor cells are dependent upon arginine, a semi-essential 
amino acid, metabolised by arginase enzymes into ornithine, a pivotal pre-
cursor to the polyamine pathway. Polyamines, frequently upregulated in 
cancer, are intracellular polycations controlling key biological processes – 
the inhibition of which we have previously shown to be highly efficacious 
in preclinical DIPG models. Pegylated arginase (BCT-100) has recently been 
shown to significantly delay tumor development, prolonging survival of 
neuroblastoma-prone Th-MYCN mice. This study investigated the effects 
of arginine depletion therapy as a single agent and in combination with 
polyamine pathway inhibitors in DIPG. We found that ARG2, the gene 
encoding for arginase II, is expressed significantly more highly in DIPG tu-
mors compared to normal brain. Arginine depletion via BCT-100 reduced 
DIPG cell proliferation and colony formation in patient-derived cell lines. 
Using orthotopic patient-derived xenograft models of DIPG, we found that 
frequent dosing of BCT-100 (4x/week) significantly delayed tumor devel-
opment and increased the survival of the mice (p<0.0001). DFMO is an 
FDA-approved inhibitor of the enzyme ornithine decarboxylase, a key driver 
of polyamine synthesis. The combination of BCT-100 with DFMO led to sig-
nificant enhancement in DIPG survival (p<0.005 compared to single agent 
treatments). Triple combination therapy with addition of the polyamine 
transport inhibitor AMXT-1501 led to a potent and profound improvement 
in survival. These data show that arginine depletion therapy using BCT-100 
combined with dual polyamine inhibitory agents represents a potentially 
exciting new approach for the treatment of DIPG.
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INTRODUCTION: Diffuse midline glioma (DMG) mostly affects young 
children. The newly-introduced disease entity DMG, H3K27M-mutant uni-
formly portends poor prognosis, and therefore that in the pons is usually 
treated based upon radiological diagnosis without histological confirmation. 
DMG is rarer in adolescents and young adults (AYA), and remains poorly 
characterized. In this study, we sought to investigate the clinical, pathological, 
and molecular profiles of DMG in AYA generation. METHODS: Patients 
of age between 16 and 39 undergoing biopsy at the University of Tokyo 

Hospital between 2003 and 2019 were included in the study. Clinical data 
and images were retrospectively reviewed. Genetic analyses were performed 
in cases with abundant tissues. RESULTS: Ten patients included 8 brain-
stem and 2 thalamic DMG. The median age was 25 years (range, 19–38). 
Pathological diagnosis was DMG, H3K27M-mutant in 3 patients, glio-
blastoma, IDH-mutant in 1, anaplastic astrocytoma, IDH-wildtype in 4, dif-
fuse astrocytoma, IDH-mutant in 1, and diffuse astrocytoma, IDH-wildtype 
in 1. Genetic analyses detected H3F3A-K27M mutation in 2, HIST1H3B-
K27M mutation in 1, IDH1-R132H mutation in 1, and IDH1-R132S mu-
tation in 1. With a median follow-up of 23 months (range, 2–61), only 3 
patients died 29–61 months after diagnosis, and the remaining 7 patients 
survived for 2–59  months. Neither IDH1 mutation nor H3K27M muta-
tion was associated with survival in this series. CONCLUSION: Survival of 
AYA patients with DMG was seemingly variable with some long survivors. 
H3K27M mutation was present in a subset of patients. A further study is 
warranted to correlate molecular profile with clinical pictures including pa-
tient survival.
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Diffuse Intrinsic Pontine Glioma (DIPG) is a highly aggressive paediatric 
brainstem tumour with a dismal prognosis. Recurrent heterozygous muta-
tions (p.K27M) in Histone H3 variant genes have been identified in the ma-
jority of DIPG cases. While the exact mechanism of H3K27M’s function is 
poorly understood, evidence suggests a role for epigenetic dysregulation in 
disease pathogenesis. This study aims to use functional genomics to identify 
novel therapeutic dependencies in H3K27M DIPG. DIPG drug sensitivity 
screening was carried out in twelve established and validated patient derived 
cell lines (10 H3.3K27M and 2 Wt) using an FDA approved drug library 
containing 1480 compounds. Highly prevalent targets identified from this 
screen include HDAC, microtubule, proteasome and CDK inhibitors. Add-
itionally, a custom pooled CRISPR knockout library of druggable targets 
(300 genes, 1200 guide RNAs) was used to identify key DIPG cell survival 
pathways. To date five DIPG cell lines (1 Wt; 1 H3.1; 3 H3.3) have under-
gone screening. Knockdown of known DIPG driver genes (TP53; PDGFRA; 
PIK3CA and PIK3CR1) resulted in reduced cell viability, consistent with 
their proposed function and validating knockout screen utility. Preliminary 
data demonstrates Wt and H3K27M DIPGs cluster independently based on 
genes required for survival, suggesting differing tumorigenesis mechanisms 
and the potential for therapeutically targeting genotype specific pathways. 
Correlation of parallel drug screen and RNA-seq data will potentially re-
veal H3-dependent pathways for therapeutic exploitation. Collectively, we 
show a functional genomics approach is able to identify genotype-specific 
pathway dependencies in DIPG, paving the way for molecularly informed 
personalized therapies for patients.
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Diffuse midline glioma (DMG) with H3.3K27M mutation is associ-
ated with an extremely poor prognosis, with a median survival of 10 to 
12 months. Radiation remains the standard of care however there is no es-
tablished curative therapy available. We describe a patient diagnosed with 
a diffuse intrinsic pontine glioma at 5 years of age by clinical and radio-
logical criteria. He was treated with focal radiation 59Gy which resulted 
in reduction in size of the tumour, and partial improvement of T2 changes 
on MRI. At 18 months post diagnosis, the patient developed metastatic 
recurrence at the anterior fornix. This was biopsied and histopathology 
demonstrated a high grade glioma. Next generation sequencing revealed 
a H3F3A K27M mutation, and an ATM R3008H mutation. He received 
whole ventricular radiation 36Gy and boost to the lesion to 45Gy, fol-
lowed by Olaparib 135mg/m2/day twice daily. He remains in radiological 
remission 20  months post metastatic relapse and has no organ toxicity 
to Olaparib. CONCLUSION: H3.3K27M and ATM co-segregating muta-


