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Abstract: 

Diffuse Intrinsic Pontine Glioma (DIPG) is an aggressive pediatric brain cancer with little chance of survival and no effective treatment options. Recently, a new drug, ONC201, has had success in certain DIPG patients by targeting the metabolism of the tumor. In parallel, the study of how gene expression is regulated in DIPG (e.g., epigenetics), has revealed other unique targets that may hold promise for treating DIPG. This study focused on two drugs, UNC6934 & BI-932, which were expected to antagonize critical epigenetic, regulatory proteins in DIPG thereby decreasing viability of these tumors. Both drugs decreased cell viability of DIPG cells in vitro. The half maximal inhibitory concentration (IC50) for UNC6934 treatment of DIPG cells in vitro was determined to be 17.99 µM, while the IC50 for BI-9321 was 88.93 µM. A key feature of both these drugs is that their effect on the cell viability of fibroblast cells was less than their effect on DIPG cells. This difference reveals that the therapeutic index of these drugs is better for DIPG as compared to fibroblasts. Combinatorial treatment of ONC201 with UNC6934 was shown to decrease cell viability of DIPG cells in vitro beyond either drug alone, suggesting an additive effect. This additive combination could reveal a potential for using these drugs in combination to treat DIPG. These preliminary results support future research into the mechanism of action of these drugs and their potential use in combination with ONC 201.
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Diffuse Intrinsic Pontine Glioma (DIPG) is an aggressive and deadly pediatric brain tumor. DIPG has a peak onset around 6-9 years of life and accounts for 10-20% of all pediatric brain tumors (Matthew & Rutka, 2018). Mean overall survival for patients with DIPG is 8-12 months. There are currently no proven treatments. 
Recent studies indicate that DIPG is driven by an epigenetic mechanism (i.e. regulation of gene expression). Central to epigenetic regulation are histones, the proteins involved in the winding of DNA within the core packaging unit of the genome called the nucleosome. Nucleosomes combine to form chromatin. Histones are globular proteins that DNA wraps around to package itself within the cell. A key feature of histones are their N-terminal tails, which stick out from the globular portion of the histone and do not directly interact with DNA. The N-terminal tail is critical to histone regulation because the tail is modified to cause specific changes in the transcriptional rates of proximal DNA.
At a basic level, chromatin is described as euchromatin, loosely packed DNA with an open reading frame, or heterochromatin, tightly packed DNA that limits transcription rates. Expression of DNA is modified by post-translational modifications (PTMs) to histone’s N-terminal tail. The most common modifications to histones are acetylation or methylation.
Histone acetylation occurs on the ε-amino group of lysine side chains. Acetylation neutralizes the positive charge of lysine, which has the potential to weaken the histone’s interaction with DNA. Histone acetylation serves an important function in controlling gene expression. However, this function is not simply through changing the histone’s charge (Bannister & Kouzarides; 2011). Acetylation of lysine side chains also creates a unique docking site for the binding of enzymes to specific histones. The binding of proteins to modified histone tails is a critical effect of histone acetylation. Once bound, proteins can have a wide variety of functions on DNA transcription and DNA repair. 
The effect of PTMs on histones is not simply due to a change in charge. When studying histone methylation, which can occur on the side chains of lysine or arginine, it is important to note that methylation does not change the charge of the histone. Despite a consistent charge, there is still a significant effect on the rates of transcription. A specific lysine side chain can be mono-, bi-, or tri- methylated. Methylating lysine side chains to varying degrees allows for increased control of gene expression (Bannister & Kouzarides; 2011).
Recent research has proven that an important consequence of histone acetylation or methylation is the recruitment of proteins and enzyme complexes that mediate the change in the levels of transcription (Bannister & Kouzarides; 2011). Modified histone tails have been shown to have critical functions as docking points for important enzyme complexes. Through PTMs histones can be specified for a certain protein binding domain. By simply changing the methylation or acetylation levels of a histone side chain, rates of DNA transcription can be vastly altered.
Mutation of histone H3 at lysine residue 27 (H3K27M) is a known driver in DIPG growth and is associated with elevated levels of the di-methylated lysine-36 of histone H3 (H3K36me2). This gain in H3K36me2 is associated with active expression of genes that drive DIPG proliferation, growth, and migration (Stafford et al; 2018).
Nuclear Receptor Binding SET Domain Protein 2 (NSD2) is a protein which catalyzes the methylation of the histone site, H3K36 to make H3K36me2 (Li et al; 2009). Gene knock-down experiments have demonstrated the importance of NSD2 in promoting DIPG cell growth by knocking out its function and reducing cell propagation (Yu et al., 2021). Knock down of NSD1 and NSD2 had substantial impact on H3K36me2 levels, while knockdown of NSD3 had little impact (Yu et al., 2021). In addition to NSD2’s function as a histone methyltransferase, it also binds to H3K36me2 and mediates a variety of processes in DNA repair and alters the level of DNA transcription (Dilworth et al., 2022). Binding of NSD3 to H3K36me2 has shown to play a critical role in chromatin remodeling (Böttcher et al., 2019). It is expected that both NSD2 and NSD3 function to increase the rate of transcription of the proximal DNA, which increases the production of proteins necessary for tumor growth and proliferation.
Lens epithelium-derived growth factor (LEDGF) and hepatoma-derived growth factor 2 (HDGF2) are proteins that appear to carry out a downstream, “reader,” function by binding to H3K36me2 (LeRoy et al., 2019). Knock-down of LEDGF and HDGF2 has been shown to inhibit cell growth (Yu et al 2021). LEDGF/HDGF2 co-knock down results in a similar loss of function as that of NSD 1/2 knock-down models. In addition, the use of a chemically modified H3K36me2 peptide resulted in the dislodgement of LEDGF and HDGF2 from endogenous H3K36me2 in DIPG, which led to a comparable inhibition of cell growth as compared to the direct knock down of LEDGF and HDGF2 (Yu et al 2021). These results support the hypothesis that the function of LEDGF and HDGF2 is dependent upon binding to H3K36me2 in DIPG.
While NSD2, LEDGF and HDGF2 represent promising targets in DIPG through their interactions with H3K36, few small molecules exist which can inhibit their interactions with H3K36me2. Therefore, the focus of this research will be on the in-vitro efficacy of two drugs we speculate are capable of this inhibition, UNC6934 and BI-9321. These drugs antagonize the amino acid sequence Pro-Trp-Trp-Pro (PWWP) domain. NSD 2, NSD 3, LEDGF and HDGF2 are all thought to interact with H3K36me2 through respective PWWP domains.  UNC6934 specifically targets the PWWP domain of NSD2, and BI-9321 specifically targets the PWWP of NSD3 (Böttcher et al., 2019; Dilworth et al., 2022). 
The PWWP domain is a conserved motif in epigenetic proteins such as NSD2, NSD3, LEDGF and HDGF2. Antagonism of the PWWP domain in NSD2 and NSD3 is expected to inhibit the binding of these proteins to H3K36me2. In addition to the role of NSD2 in methylating H3K36, it is a required protein in non-homologous end joining and homologous repair. In other cancer cell types, antagonizing the PWWP domain of NSD2 has modified the cellular localization of NSD2, and effected cell viability (Dilworth et al., 2022). The PWWP domain of NSD3 has shown to be critical in myeloid leukemia, due to its role in chromatin remodeling (Böttcher et al., 2019). These proteins’ functions are thought to be tied to their binding to H3K36me2, which is done through their respective PWWP domains. It is expected that UNC6934 and BI-9321 will inhibit the ability of NSD2/NSD3 to interact with H3K36me2. It is speculated that NSD2 and NSD3 mediate critical epigenetic functions when bound to H3K36me2 and by inhibiting this interaction, their functions will be hindered. 
Additionally, LEDGF and HDGF2 bind H3K36me2 in DIPG via the PWWP domain (Yu et al; 2021). Therefore, treatment of DIPG with these PWWP antagonists, could potentially inhibit the pro-tumorigenic effects of LEDGF and HDGF2, similar to the results of the knock-out experiment described above. While neither UNC6934 and BI-9321 is specific to the PWWP domain of LEDGF or HDGF2, there is potential for the non-specific binding of these drugs. 
Another drug of interest is ONC201, a first in a class of drugs called imipridones. ONC201 has shown clinical promise in previous DIPG studies, by effecting tumor metabolism. Notably, ONC201 activates the mitochondrial caseinolytic protease P (ClpP) (Bonner et al., 2021). Imipridone overactivation of ClpP leads to impaired mitochondrial oxidative phosphorylation and intrinsic cell death (Bonner et al., 2021). For the proposed study, the use of the PWWP antagonists, that target DNA transcription, together with ONC201, that targets oxidative phosphorylation, is appealing given their separate modes of action. By combining these two drugs that cause effects on separate mechanisms, there is potential for synthetic lethality. Thus, by targeting both the metabolism and the epigenome of DIPG, we aim to have a more profound effect than either alone.
This study aims to determine the impact of UNC6934 and BI-9321 on in-vitro cell viability of DIPG cells. This impact will be quantified by the calculation of half maximal inhibitory concentration (IC50) for each of these drugs. In addition to this focus, this study will also aim to determine the effect UNC6934 and BI-9321 have on the cell viability of fibroblast cells, a non-transformed, noncancerous brain cell. Fibroblasts cell viability will serve as a biological control to compare to DIPG cell viability. In addition, the effect of UNC6934 in combination with ONC201 will be probed. UNC6934 and BI-9321 are expected to antagonize critical binding regions (PWWP domains) in epigenetic proteins known to interact with H3K36me2 in DIPG cells, and therefore decrease the cell viability of DIPG cells.
Materials & Methods:
Cell Culture:
All DIPG cell lines were cultured and maintained in tumor stem media (TSM). TSM has a 1:1 mixture of Neurobasal-A and DMEM/F12 media (Life technologies), supplemented with 1% antibiotic/antimycotic solution (Life technologies), 2 mM GlutaMAX (Life technologies), 10 mM HEPES buffer (Life technologies), 1 mM sodium pyruvate (Sigma), 1% MEM non-essential amino acids solution (Sigma), B-27 supplement minus vitamin A (Gibco), human EGF (20 ng/ml) (Shenandoah biotech), and human FGF (20 ng/ml) (Shenandoah biotech) (Yu et al., 2019). Half media changes were performed every other day, except when cells underwent Accutase treatment used to dissociate and create new plates, which happened once per week. Accutase treatments were used in back-to-back days before drug treatment to ensure single cell suspension. DIPG IV and DIPG 13 were the DIPG cell lines used in this study. Fibroblast cells were cultured and used as biological controls.
It is important to note that DIPG IV and DIPG 13 are slow growing cell lines. DIPG IV and DIPG 13 are difficult cell lines to culture, because they are grown in spherical cultures. This means that the cells are not attached to the plate, which makes half media changes and weekly accutase treatments much more challenging. In this study, difficulties were encountered when treating DIPG 13 with accutase, as DIPG 13 did not readily dissociate into single cell suspension. Due to the clumping of cells, experiments were often delayed. To overcome these difficulties, cells were resuspended in 10-minute intervals when in accutase. These cell culture challenges limited the completion of additional experiments in this study. 
Drug Treatment/Cell Viability Assay:
The in vitro effect of UNC6934 and BI-9321 on cell viability of human DIPG cell lines and fibroblasts was examined through Cell Titer Glo® Luminescent Cell Viability Assay, which quantifies ATP presence. ATP presence is a stand in for metabolic activity and cell viability. Two separate DIPG cell lines, DIPG IV and DIPG 13, underwent drug treatment and cell viability assays in two to four distinct cohorts. Each cohort contained at least 3 biological replicates. At the end of the study, we pooled cohorts DIPG IV, DIPG 13, and fibroblasts. These cells were plated 5,000 cells/well in a Costar Assay Plate, 96-well (Corning). On day 0, cells were treated with varying concentrations (10 nM to 100 µM, depending on assay) of UNC6934 or BI-9321. All final cell media solutions for drug treatments from 10 nM to 50 µM were 0.05% dimethyl sulfoxide (DMSO). The 100 µM treatments of UNC6934 and BI-9321 were given in 0.1% final DMSO concentration, because it was not possible to dilute the 10 mM stock into 100 µM while maintaining a 0.05% DMSO concentration. Based on previous studies within the Stafford lab, this is not expected to make a significant difference on final cell viability. However, it is important to note surrounding this data. There was a DMSO control and a media control. Treatment dosages were completed in triplicate. Cell viability assay were taken on Day 3 & 5. ATP luminescence was recorded by a Synergy H4 Hybrid Reader (BioTek). The quantified ATP concentration for each read was averaged between replicates for each drug dosage and was standardized to the DMSO control data.
Mean and standard error mean of data was determined for each dose. The half-maximal inhibitory concentration (IC50), which is the concentration of the drug needed to inhibit a biological process by half was determined using standard calculations in the graphing software PRISM (sigmoidal fit). A lower IC50 value for treatment of DIPG indicates a more effective drug. This value was compared to the IC50 of the drugs on the fibroblasts, which served as a surrogate for normally functioning brain cells. A promising drug would display differential sensitivity (i.e. selectivity) between cell types with a much lower IC50 for the DIPG cells, as compared to the IC50 for the fibroblasts. A high IC50 for the drug in the DIPG cell lines will indicate an ineffective in vitro drug treatment. A particularly low IC50 for both cell types (DIPG and fibroblasts) indicates a lack of specificity of the drug. This suggests that the drug targets a mechanism present in both tumor and normally functioning cells. This would be a therapeutically unfavorable result. 
Combinatorial Treatment:
For the ONC201 combinatorial assays, first the ONC 201 was given to DIPG IV cells at 2 & 4 µM. UNC6934 was given at 5 & 10 µM (therapeutically useful concentrations). The same quantification and data analysis procedure from individual cell viability assays was followed to determine the effect of these drugs in combination. The effect of the drugs in combination was compared to the effect of each of the individual drugs alone. 
Results & Discussion: 
	Through this study, it was determined that neither UNC6934 or BI-9321 cause a significant decrease in cell viability on the DIPG 13 or DIPG IV cell lines within the dose range of 10 nM to 10 µM (Figures 1 a-d). The maximum decrease in cell viability within this dose range was found to be UNC6934 treatment of DIPG 13, which lead to 80.98% cell viability as compared to a DMSO control condition (Table 1). UNC6934 had even less of an effect on the cell viability of DIPG IV cells at the original max dose of 10 µM, resulting in 94.83% cell viability as compared to DMSO control. 10 µM BI-9321 had similar effect on both DIPG 13 and DIPG IV, leading to 93.97% and 93.18% cell viability, respectively (Table 1). The lack of effectiveness of these drugs in this range was unexpected and made it impossible to determine an IC50 from these experiments. 
	This led to experiments which tested the efficacy of these drugs at higher concentrations. When DIPG 13 cells were treated with higher concentrations of UNC6934 and BI-9321, the cell viability decreased. From these assays, which tested cell viability in concentrations up to 100 µM, IC50 values were calculated. The IC50 of UNC6934 on DIPG 13 cell line was determined to be 17.99 µM (Figure 2a). The IC50 of BI-9321 was determined to be 88.13 µM (Figure 2b). These values indicate that UNC6934 decreases cell viability of DIPG 13 to 50% of control at a lower concentration than BI-9321. This difference in effectiveness may be attributed to the fact that UNC6934 selectively targets the PWWP domain of NSD2 protein, while BI-9321 selectively targets the PWWP domain of the NSD3 protein (Böttcher et al., 2019; Dilworth et al., 2022). This is an important difference, because in previous studies, NSD2 knockdown showed substantial impact on H3K36me2 levels, while knockdown of NSD3 had little impact (Yu et al., 2021). Since UNC6934 was shown to be much more effective than BI-9321 in the present study, the significant difference in these IC50 values supports an on-target mechanism of action for these drugs. If these drugs are decreasing cell viability from an on-target pathway, it would be expected that UNC6934 would be more potent in the treatment of DIPG. 
	While determining the IC50 for these drugs after a 5-day treatment, a simultaneous assay was completed to probe the temporal response for both UNC6934 and BI-9321 on cell viability. To probe the timeline of effect of these drugs, 3-day cell viability readings were compared to cell viability after 5 days of treatment in DIPG 13 cells (Figure 3a & 3b). UNC6934 treatment on day 5 produced a decrease in cell viability as compared to day 3 for all doses. Both drugs had similar effects at 3-day and 5-day with a slight increase in effect at day-5. 
	While an IC50 is an important measure for how effectively these drugs decrease cell viability, it is also important to compare their effect on DIPG cells to their effect on normally functioning brain cells. In this study, fibroblast cells were treated with UNC6934 and BI-9321 at the same concentrations as the DIPG cells (Figures 2a & 2b). While both drugs displayed differential sensitivity for impacting DIPG cell viability over fibroblasts, BI-9321 had less of a decrease in cell viability of fibroblasts as compared to UNC6934. However, the difference between the fibroblast cell viability and the DIPG 13 cell viability was much larger in the UNC6934 assays at 10, 25, 50, and 100 µM doses (Figures 2a & 2b). This differential sensitivity (i.e. selectivity) in DIPG cells compared to fibroblasts is noteworthy when considering the therapeutic potential for these drugs in clinical use. Comparatively, this selectivity appears greater for UNC6934 than for BI-9321.
	An additional facet of this research study is the potential for synergistic combinatorial treatment of UNC6934 with ONC 201. This study screened for potentially synergistic combinations of these drugs by treating DIPG IV cells with UNC6934 at 10 and 5 µM, alone and in combination with ONC 201 treatments of 4 and 2 µM. Of the 4 combinations of doses tested, all combinations except one (5 µM UNC6934 with 4 µM ONC201) showed some measure of additive combination (Figure 4). 2 µM of ONC 201 with 5 µM of UNC6934 was found to have the largest relative drop of cell viability. This signifies that this was the most effective combination (Figure 4).  The combination of UNC6934 with ONC201 appears to potentiate the effect on cell viability when compared to either drug alone. The additive combination in this assay supports further exploration of the potential use of UNC6934 in combination with ONC201 in DIPG. It is important to note that only one distinct cohort of 3 repeats, was completed for this experiment. Additional cohorts of the same experiment would be critical to support these preliminary results. Future experiments focused on the effect of BI-9321 in combination with ONC201 would also be an important continuation.
Conclusion: 
	This study probed the in vitro effect of UNC6934 or BI-9321, which target the PWWP domain of certain epigenetic proteins, on cell viability in DIPG. UNC6934 was shown to be substantially more potent than BI-9321, as shown by their respective IC50 values of 17.99 µM and 88.13 µM. This difference in potency is consistent with the expected effect, as UNC6934 specifically targets a PWWP domain of NSD2, which is known to be critical in maintaining DIPG cell viability. This contrasts to the findings of BI-9321 treatment, which had less of an effect on cell viability, likely owing to its site of action on NSD3. NSD2 and NSD3 bind to H3K36me2 via their PWWP domain and are expected to have role in chromatin remodeling, Additionally, NSD2 has been shown to have a critical role in DNA repair. NSD2 plays important roles in both non-homologous end joining and homologous repair (Dilworth et al., 2022). Non-homologous end joining is particularly important in fast growing cancer cells, like DIPG, because rapid DNA repair is important to overcome cell cycle checkpoints. This secondary function of NSD2 as compared to NSD3, could be responsible for the increased effect of UNC6934 as compared to BI-9321. 
It was expected based on the work of Yu et al that antagonizing the PWWP domain of NSD2 would lead to decreased NSD2 interaction with H3K36me2, leading to the decrease in cell viability. An important continuation of this research would be to perform western blot assays to further probe the H3K36me2 levels within DIPG cells treated with UNC6934 and BI-9321. While it is not expected that inhibiting the PWWP domain of NSD2 would cause a decrease in H3K36me2, it would still be an important study. Another critical continuation of this study is to probe the ability of UNC6934 and BI-9321 to antagonize the PWWP domains of HDGF2 and LEDGF. These proteins also contain PWWP domains and maintain important functions in DIPG, downstream of H3K36me2. If these drugs are ineffective at antagonizing the PWWP domain of HDGF2 and LEDGF, development of a new drug specific for these domains would be valuable.
	Another important part of this study was the demonstration of the differential effects of UNC6934 and to a lesser extent BI-9321 on DIPG cells as compared to fibroblasts. It is important to note that even though UNC6934 had a more negative impact on fibroblast cell viability, as compared to BI-9321, the difference between DIPG and fibroblast cell viability was much greater for UNC6934 treatment. This suggests that UNC6934 decreases cell viability through a mechanism that has a greater impact on DIPG cell viability than on normally functioning fibroblasts, implying a therapeutic potential for this drug. 
The final section of this study revealed promising results for future studies that focus on combinatorial effects of UNC6934 with ONC 201. The combination of UNC6934 with ONC 201 was shown to cause an additive decrease in cell viability at 3 different concentrations. This result can be attributed to the fact that UNC6934 and ONC 201 target different mechanisms within DIPG. The combination of UNC6934, which targets gene expression and DNA repair mechanisms, with ONC 201, which inhibits cellular respiration, maintains promising future. Combinatorial treatments that target two distinct mechanisms within the same cell can cause synthetic lethality. The data presented in this study represents a starting point for future research into this combination. An important continuation of this combinatorial study is to compare the effect of the drugs in combination on DIPG cells as compared to fibroblasts. 
Another interesting continuation of this combinatorial study would be to probe the effects of UNC6934 treatment on various proteins involved in metabolism. Since ONC201 kills cells through the depression of OXPHOS, it will be important to know if UNC6934 treatment has any effect on the levels of various proteins involved in OXPHOS. It is also important to test a wide variety of drug concentrations and to complete more repeats of this study. Another interesting continuation would be to probe the combinatorial effects of BI-9321 with ONC201.
	This study demonstrated that UNC6934 has an increased potency as compared to BI-9321, and that its effect on DIPG cell viability is greater than its effect on fibroblasts. The in vitro efficacy of UNC6934 in this study supports future research into this drug in various DIPG cell lines and astrocytes, another important noncancerous cell type in the brain. The findings of this study also support future research into the protein level effects of UNC6934 and BI-9321 treatment alone and in combination with ONC201. 
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Tables:

Table 1. Cell Viability and Standard Error of the Mean of DIPG 13 & DIPG IV after 5-Day treatment with UNC6934 or BI-9321.
	Cell Line
	DIPG 13
	DIPG 13
	DIPG IV
	DIPG IV

	Drug
	UNC6934
	BI-9321
	UNC6934
	BI-9321

	Duration
	5 Day
	5 Day
	5 Day
	5 Day

	Repeats
	N=12
	N=12
	N=6
	N=6

	 
	Cell Viability
	SEM
	Cell Viability
	SEM
	Cell Viability
	SEM
	Cell Viability
	SEM

	10 nM
	89.808
	4.690
	99.241
	5.653
	101.947
	1.703
	106.523
	8.416

	50 nM
	104.898
	3.962
	103.399
	4.142
	101.632
	3.101
	116.952
	9.237

	100nM
	99.577
	4.477
	94.969
	5.620
	107.718
	4.017
	112.893
	11.085

	500 nM
	97.447
	4.303
	108.834
	5.925
	105.623
	3.069
	118.826
	9.202

	1000 nM
	90.367
	5.471
	97.780
	5.615
	107.229
	5.664
	107.584
	11.459

	2500 nM
	94.434
	4.029
	101.679
	5.517
	99.973
	2.399
	102.550
	6.921

	5000 nM
	85.206
	4.804
	98.261
	5.325
	98.689
	2.594
	101.883
	5.606

	10000 nM
	80.984
	4.400
	93.974
	6.128
	94.829
	2.064
	93.175
	3.324
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Figure 1. Cell Viability of DIPG 13 & DIPG IV After Five Day Treatment with UNC6934 or BI-9321. ATP luminescence of DIPG cells as compared to control cells grown in media and DMSO was calculated as a stand in for Cell Viability. ATP Luminescence was determined after 5 days of treatment. Error bars represent Standard Error of the Mean of 4 cohorts of this experiment, each with 3 replicates of each treatment (N=12).  A & C, UNC6934 was given at 10, 50, 100, 500, 103, 2.5x103, 5x103, and 10x103 nM. B & D, BI-9321 was given at 10, 50, 100, 500, 103, 2.5x103, 5x103, and 10x103 nM.
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Figure 2. Cell Viability of DIPG 13 & Fibroblasts After 5 Day Treatment with UNC6934 or BI-9321. ATP luminescence of DIPG cells as compared to control cells grown in media with standardized DMSO concentration was calculated as a stand in for Cell Viability. Error bars represent Standard Error of the Mean. All Fibroblasts received treatments of 5, 10, 25, 50, and 100 µM BI-9321. Fibroblast cell viability is representative of 3 distinct cohorts of this experiment, each with 3 replicates of each treatment (N=9). DIPG 13 cell viability is representative of 2 distinct cohorts of this experiment, each with 3 replicates of each treatment (N=6). A, DIPG 13 received treatments of 1, 2, 2.5, 5, 10, 25, 50, and 100 µM UNC6934. IC50 of UNC6934 treatment of DIPG 13 was determined to be 17.99 μM. B, DIPG 13 received treatments of 1, 2, 2.5, 5, 10, 25, 50, and 100 µM BI-9321. IC50 of BI-9321 on DIPG 13 determined to be 88.13 µM.  
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Figure 3. Cell Viability of DIPG 13 Cells after 3-Day and 5-Day Treatment with (a) UNC6934 or (b) BI-9321. ATP luminescence of DIPG cells as compared to control cells grown in media with standardized DMSO concentration was calculated as a stand in for Cell Viability. ATP luminescence was determined 3 days and 5 days after drug treatment for duplicate plates of cells, each with 3 replicated wells for each dose. Experiment repeated in 2 cohorts (N=6). A, DIPG 13 received treatments of 1, 2, 2.5, 5, 10, 25, 50, and 100 µM UNC6934. B, DIPG 13 received treatments of 1, 2, 2.5, 5, 10, 25, 50, and 100 µM BI-9321.
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Figure 4. Cell Viability of DIPG IV After 5 Day Treatment with UNC6934 and/or ONC 201. ATP luminescence of DIPG cells as compared to control cells grown in media with standardized DMSO concentration was calculated as a stand in for Cell Viability. DIPG IV treated with 5 and 10 µM UNC6934, 2 and 4 µM ONC 201, and combinatorial treatments. Experiment completed in triplicate, one cohort (N=3). 
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