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Supplementary Materials and Methods
Drugs
All inhibitors were stored in accordance with the manufacturers’ instructions.

For animal treatment entinostat was purchased as powder (Cat. No. 201266, MedKoo
Biosciences Inc., Morrisville, NC, USA) and solved in 2.5 % DMSO (Sigma-Aldrich, Darmstadt,
Germany), 1 % Tween-80 (Selleck Chemicals, Houston, TX, USA), 5 % PEG400 (Selleck
Chemicals) in saline (B.Braun Medical Inc., Melsungen, Germany). Volasertib was purchased
as powder (Cat. No. 200494, MedKoo Biosciences Inc.) and solved in 4 % DMSO, 5 % Tween-

80, 5 % PEG400 in saline.
Animal studies

For the survival studies NSG (NOD.Cg-PrkdcSc'® 112rg™"i/SzJ) mice were purchased from
Charles River Laboratory. We used the established PDX model RCMB28 labelled with
luciferase. 400 000 cells in 4 pl of NeuroCult™ NS-A Basal medium with human proliferation
supplement (Stem Cell Technologies, Vancouver, Canada) were injected into the cerebellum
using a 10 uL Hamilton syringe, at the coordinates: bregma -7 mm, lateral 1 mm, depth 2 mm.
Tumor growth was monitored by weekly bioluminescence imaging using the IVIS Lumina
Series Il (PerkinElmer, Waltham, MA, USA). Animals that developed tumors were randomly
assigned to 4 groups. Tumor-bearing mice were treated with vehicle (n=4, 5x/week i.p. for
entinostat solvent and 3x/week i.v. for volasertib solvent), entinostat (n=8, 5x/week i.p. [10
mg/kg]), volasertib (n=8, 3x/week i.v. [15 mg/kg]) or the combination of entinostat and
volasertib (n=8, 5x/week i.p. [10 mg/kg] and 3x/week i.v. [15 mg/kg], respectively). Treatment
was started 35 days after implantation once all mice allocated to the 4 groups had shown tumor
engraftment. To avoid excessive toxicity usually associated with long exposure to cell cycle
kinase inhibitor, treatment was scheduled as follows: 2 weeks treatment, 1 week pause, 2

more weeks treatment. Maximum tolerated doses in combination were established by



monitoring the weight of non-tumor-bearing mice. Mice were euthanized by exposure to CO-

after the humane endpoint was met.

The in vivo on-target effect was determined by treating NSG mice with entinostat (n=4, 5x/week
i.p. [10 mg/kg]) or volasertib (n=4, 3x/week i.v. [15 mg/kg]) for 1 week, plus one more dose at
day 8 and euthanizing animals after 2 h by exposure to CO.. Brains were extracted and divided
in two: one part was lysed for subsequent immuno-blotting, one part was fixed overnight and
embedded in paraffin as described[1]. For volasertib on-target effect determination 100 000
HD-MBO03 cells labelled with luciferase[2] were implanted either in the cortices or flanks of 7-
week-old female NSG mice obtained from the colony of St. Jude Children’s Research Hospital.
Mice were treated i.v. either with vehicle or 15 mg/kg volasertib for 1 week (3x/week) and

euthanized 4 hours after last injection. Tumors were lysed for immunoblotting.

Short-term PDX cell culture

Group 3 MB cell culture. Patient-derived xenografts (PDXs) from group 3 MB with MYC
amplification, ICN-MB-PDX-4 and ICN-MB-PDX-7 were generated from primary human MB
samples, diagnosed at Children’s Necker Hospital in Paris, and transplanted into the
cerebellum of immunocompromised NOD/SCID mice[3] and then maintained into the
subscapular fat pad of Nude mice. Human samples for xenograft studies were obtained under
written informed consent and ethical approved by the Internal Review Board of Necker Sick

Children’s Hospital, Paris, France.

Tumor cells from group 3 MB models were purified using an enzymatic dissociation followed
by a Percoll density gradient separation as previously described[4]. Then, the purified cells
were cultured in suspension as spheres, in DMEM/F-12 supplemented with B27, N2, heparin,

EGF and bFGF factors (Gibco).

Animal husbandry. Adult immunodeficient NMRI Nude mice and NOD/SCID mice used for
development of group 3 MB tumor models were purchased from Janvier Labs. All animals were

harbored at the animal facility of the Institut Curie, in accordance with the recommendations of



the European Community (2010/63/UE) for the care and use of laboratory animals.
Experimental procedures were specifically approved by the ethics committee of the Institut
Curie CEEA-IC #118 (approval number: 03130.02, C91471108 and Authorization APAFiS#
26879-2020081315161665-v1 given by National Authority) in compliance with the international
guidelines. And the protocol complied with the internationally established 3R principles, in

accordance with the UKCCCR guidelines.

Cell viability assay. For the CellTiter-Glo® Luminescent Cell Viability Assay, Group 3 MB tumor
cells were cultured in neurospheres in round bottom 96-well plates and treated with a range of
concentrations of either 1) Entinostat or 2) Volasertib, or 3) the combination of both drugs at
indicated concentrations. Then, cell viability was evaluated 72 h later using the CellTiter-Glo®
Luminescent Cell Viability Assay according to the manufacturer’s instructions (Promega
Corporation). The results were represented using Bliss independence model to calculate

combination indices (CI).

Datasets used for gene expression, ChIP and protein abundance analysis

The gene expression profiles of HD-MBO03 cells upon 6 h of 5 uM entinostat treatment used
here were generated in our previous study[5]. The genes were ranked according to their
statistical significance of differential expression (adjusted p-value and fold change),
targetability and advances in clinical development. The ChlIP sequencing data for MYC,
H3K27ac, and RNA Polll position on chromatin was generated in our previous study and
analysed as described[5]. PLK1 mRNA expression was analysed in the INFORM pediatric
cancer dataset[6], and in publicly available array-based or RNA seq-based gene expression

datasets accessible via R2: Genomics analysis and visualization platform (https://r2.amc.nl).

The following datasets were analysed: Gilbertson (n=76)[7], Pfister (n=223)[8], Kool (n=10),
Cavalli (n=763)[9]. The following probes were investigated: 202240 at (PLK1) and
202431_s_at (MYC). PLK1 protein abundance in MB was evaluated in the publicly available
Archer[10] and Forget[11] proteomic datasets. PLK1 mRNA expression effect on patient
survival was analysed in publicly available dataset published by Cavalli, et al (n=763)[9]. PLK1
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very high expression was considered above Q3, PLK1 very low expression was considered

below Q1. Intermediate (between Q1 and Q3) expression was also plotted.

Gene expression profiling and gene set enrichment analysis

Affymetrix CEL files were GCRMA normalized[12] and log2-transformed. Differentially
expressed probesets due to treatment were identified using the empirical Bayes approach[13]
based on moderated t-statistics as implemented in the Bioconductor package limma[l4]
accounting for paired samples. Probesets showing an over-additive effect for treatment
combination were identified by testing the interaction effect between treatments. Gene set
enrichment analysis was performed using the camera test[15]. In case a gene was represented
by multiple probesets, the probeset with the strongest effect was selected for GSEA. p-values
were adjusted for multiple testing using the Benjamini-Hochberg correction to control the false

discovery rate. All analyses were performed with statistical software R 3.6[16].

Statistical analysis and data visualization

Statistical evaluation and data visualization was performed with RStudio v1.4.1717 (RStudio
Inc., Boston, MA, USA), GraphPad Prism v5.01 (GraphPad Software, San Diego, CA, USA)
and Inkscape 0.92.4 (open source) software. The student’s t-test or one-way ANOVA were
used as appropriate. A five-parameter logistic model was used for graphically describing the
dose-response relationship. IC50 concentrations were calculated using GraphPad Prism
v5.01. Combination indices (CI) were calculated using CompuSyn software (ComboSyn Inc.,
Paramus, NJ, USA) and the Bliss Independence model[17]. Linear regression models and
Pearson correlation coefficients were used to evaluate MYC and PLK1 gene expression
correlations. The Log Rank test with Bonferroni-Holm multiple testing corrections was used to
evaluate the differences between survival curves. p-values <0.05 were considered significant,

unless stated otherwise, values were compared to solvent group.
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