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Introduction

Diffuse Intrinsic Pontine Glioma (DIPG) is a pediatric
brain tumor with a peak age of incidence at 6-8 years.

Figure 1. DIPGs are brainstem tumors. The median survival of
patients is about 10 months with less than 10% of patients
surviving past 2 years. Due to its location, surgical resection is not
possible, radiation is palliative at best, and chemotherapy has
been largely ineffective (Aly et al, the Egyptian Journal of Radiology
and Nuclear Medicine, 2013).

Epigenetic disease: about 80% of tumors are
characterized by a hallmark mutation of a lysine to a
methionine on histone H3.
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Figure 2. H3K27M mutation is a hallmark of DIPGs. Recurrent
somatic mutation in histone H3F3A or HISTT1H3A are found in a
majority of DIPG tumors. A lysine (K) to methionine (M) mutation
in DIPGs promotes aberrant activation of gene expression. In the
context of other genetic events such as inactivation or p53 loss,
the H3K27M mutation drives tumorigenesis.

ONC201 was discovered In a screen as a pd3-
iIndependent inducer of the pro-apoptotic cytokine TRAIL.

It is known to inhibit dopamine receptor D2 (DRDZ2), a
member of the G protein-coupled receptor (GPCR)
family. It is also a ClpP agonist.

It was shown to be effective in patients with midline
gliomas that had the H3K27M mutation, suggesting that
this drug was a potential therapeutic against DIPG.
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Figure 3. ONC201 has been shown to engage many different
pathways. Works by inhibiting pro-survival signaling such as ERK
and AKT and upregulating pro-apoptotic signaling, such as TRAIL
and DRY5, and stress signaling pathways, such as the EIF2
signaling pathway, to drive tumor cell death

However, pre-clinical studies are needed to better
understand its mode of action and efficacy in DIPGs.

Methods

1. MTT assays were used to measure the sensitivity of four DIPG cell
lines to ONC201.

2. Animal studies were performed to confirm the efficacy of ONC201 in
VIVO.

ONC201 Treatment
Control: DMSO Bioluminescence

region imaging (BLI)

Tumors implanted in
either forebrain or pons

3. RNA-Seq analysis was conducted to determine molecular changes in
DIPG cells in response to ONC201 treatment.
4. The synergistic effects of OC201 and NK cells in DIPG were

determined by cytolytic assays.
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ONC201 Concentration (uM) ONC201 Concentration (uM) ONC201 Concentration (uM) ONC201 Concentration (uM)
72 Hours 120 Hours
DIPG7 (H3K27WT) 5uM 450nM
DIPG4 (H3.1K27MMut) 10uM SuM
DIPG6 (H3.3K27MMut) - 450nM
DIPG13 (H3.3K27MMut) - 350nM

Figure 4. DIPG cells are sensitive to ONC201 treatment. MTT assays
were performed to determine sensitivity of DIPG4, DIPG6, DIPGY7, and
DIPG13 cells after 72 and 120 hours of treatment with 10nM, 50nM, 100nM,
500nM, 1uM, S5uM or 10uM ONC201. The IC50 value estimates from top

panel figures are shown in the table.
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Figure 5. ONC201 treatment blocks DIPG tumor growth in vivo. Mice
were injected IP with 50mg/kg of ONC201, or DMSQO, once every seven
days for 42 days. Bioluminescence imaging (BLI) imaging showed reduction
in tumor burden in mice treated with ONC201 relative vehicle treated
animals in pontine models. Longitudinal changes in flux is shown.

Figure 7. RNA Seq analyses reveals upregulation of immune related
genes in DIPG cells In response to ONC201. A) Heatmap of gene
expression across patient samples based on differentially expressed gene
sets identified in cell lines. B) Top upregulated (red) and downregulated (blue)
pathways in response to ONC201 treatment in DIPG4, DIPG7, and DIPG13 at
72 hours and 120 hours post-treatment. C) ONC201 sensitizes DIPG cells to
NK-mediated cytolysis. DIPGs were treated with ONC201 for 48 hours and
then NK cells were added for 5 hrs.
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Role of CHK Proteins in Cell Cycle Checkpoint Control

H&E Ki67 p-ERK
PR o poTh WL L [T AR O It N NN 2747 7
,.)) ’ ':‘ v, AP o < > ‘.’ / /) I ’ ,”// '; i’/‘ ” ’ I/ ‘/ " f TR \ | h‘:‘.}“\ \y\.{ \\ \3‘/ ” ! /‘ //';
AN b NNt B BT v II'H‘. L e W) A ; ~ ‘\\\ \\ s -
N BT e K AL e DI SR RN
N a8 F N L &8 T ¥ /AP, LAY AR AAAN (Bl P =3 ‘ o
ONC201 [t~ ° s AP (o fd mk‘ ! “I'r'u' L SN Q‘ \.-"
) Vs Ll 98 v o - y AR ‘J !"’a 00 LS/ ¢ /& - ." o Yol wi
Y. | AMRVE o AN ST N N B I 7/ ' '}r‘/",’,' “ o7 d e i 2T a e ‘0\\ - —
.y 4 B 2 0% *b 2 ‘,“. | ,‘/ ‘ . / . ‘. /’ . fJ ‘ ' = ~— ~ & ' a8 - ‘—.1
Nod 1 / e R / AR XY i t’/’ . » . ,‘t- —
N v &) ‘9 9 / ‘-.4/’ ,‘| | i TS »_ - + .-v\ ;
A ‘ ”’ s W, Mg i1, 0/ My meN . k P4 \ .
N % ¥ N 'S § o I/o [ e, 4 ) \" | J e e S S Ty
v L0 Y b fof ” "/’ 0 ;// 'ﬂ”l}'o! [ { o . N~
a4 .QC' i ‘ . “ p 6‘ ’ , ." ,' l : ":, = 32 - ‘ -
S PSNSE LN N ke 27 o I R I 0 B R o~ sl
P, . . :
~ ’ . ‘::/.’
: ‘ v 4 i3 Ny
AT G o Jie Wil 18 ' .
+0NC201 / & S o 9 ot g o e ’ 9 :‘ 3 S ) ’ '
Q # - " ¢ A ; A . o A : 4 5
< s :

Figure 6. ONC201 treatment blocks pro-survival signaling. H&E and
immunohistochemical analyses of Ki67 and p-ERK show confirmed that
ONC201 causes a reduction in survival pathways in DIPG cells. These brain
samples were collected after 6 weeks of ONC201 treatment.

1. ONCZ201 induces cell death in DIPG cells in vitro and reduces
tumor burden in mouse orthotopic models of DIPGA4.

2. Bulk RNA seq analyses showed ONC201 upregulates
Immune-related pathways indicating potential to sensitize
DIPG cell lines cytolysis by immune cells.

3. ONC201sensitizes DIPG cells to NK-mediated cytolytic

activity in vitro.

Conclusions
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