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Supplementary Figures and Legends

Supplementary Figure 1. Treatment with the MEKIi inhibitor selumetinib or trametinib
significantly impedes Daoy SHH MB tumorigenic properties in vitro.

A-B. Western blot for p-ERK1/2, total ERK1/2 and GAPDH following treatment of Daoy SHH
MB tumorspheres with (A) selumetinib or (B) trametinib for 3 days.

C-D. Representative images of Daoy tumorspheres following treatment with various
concentrations of selumetinib (C) or trametinib (D). Scale bar, 400 pm.

E-F. Daoy tumorsphere size following treatment with increasing doses of selumetinib (E) or
trametinib (F). Error bars: SEM. N=6 biological replicates and n=4 technical replicates for each
biological replicate. Statistical analysis was completed using the Kolmogorov-Smirnov test. *, P
<0.05; **, P<0.01; *** P <0.001; **** P <0.0001. For E: DMSO vs. 1 uM, p=0.0479; DMSO
vs. SuM, p=0.0044; DMSO vs. 10 uM, p=0.0002; DMSO vs. 20 uM, p<0.0001. For F: DMSO vs.
50 nM, p=0.0003; DMSO vs. 100 nM, p=0.0002; DMSO vs. 250 nM, 500 nM and 1uM, p<0.0001.
G-H. Daoy tumorsphere number following treatment with increasing doses of selumetinib (G) or
trametinib (H). Error bars: SEM. N=6 biological replicates and n=4 technical replicates for each

biological replicate. Statistical analysis was completed using the Dunnett’s test for multiple



comparisons. *, P < 0.05; ** P <0.01; **** P <0.0001. For H: DMSO vs. 250 nM, p=0.0442;
DMSO vs. 500 nM, p=0.009, DMSO vs. 1 uM, p<0.0001.

I-]J. Daoy cell viability following treatment with increasing doses of selumetinib (I) or trametinib
(J). Error bars: SEM. N=6 biological replicates and n=4 technical replicates for each biological
replicate. Statistical analysis was completed using the Dunnett’s test for multiple comparisons. *,
P <0.05; ** P <0.01; *** P <0.001; **** P <0.0001. For I: DMSO vs. 20 uM, p<0.0001. For
J: DMSO vs. 100 nM, p=0.0349; DMSO vs. 250 nM, p=0.0095; DMSO vs. 500 nM, p=0.001;
DMSO vs. 1 uM, p<0.0001.

K. Daoy migration following treatment with increasing doses of trametinib. Error bars: SEM. N=4
biological replicates and n=4 technical replicates for each biological replicate. Statistical analysis
was completed using the Dunnett’s test for multiple comparisons. *, P < 0.05; **, P <0.01. DMSO

vs. 500 nM, p=0.0244; DMSO vs. 1 uM, p=0.0029.

Supplementary Figure 2. Trametinib treatment results in significant changes in gene
expression at both day 3 and day 7.

A. Principal component analysis (PCA) plotting principal components 1 and 2 for data from
DMSO- and trametinib-treated UI226 tumorsphere RNA-seq libraries. PCA was run with the
DESeq2 plotPCA function, using the 500 most variably expressed genes in the dataset.

B. Heatmap showing the expression of the most significantly differentially expressed genes in
tumorsphere RNA-seq data following three- or seven-days (D3 or D7) treatment with trametinib.
Normalized expression counts per replicate were taken for all genes with an adjusted p-value <
0.01 in the DESeq2 comparison of trametinib vs DMSO treated tumorspheres at either D3 or D7.

The resulting expression matrix is displayed as a heatmap, showing the gene-wise Z-score. Both



rows (genes) and columns (replicates) were clustered using the R hclust function with Euclidian

distance and using the complete agglomeration method.

Supplementary Figure 3. Trametinib significantly alters expression of cell cycle and
differentiation genes.

A-D. GSEA depicting genes associated with E2F targets (A), Myc targets (B), G2M checkpoint
(C), as well as neural stem cell markers (D) that are enriched in downregulated genes sets
following 3 days of trametinib treatment. padj<0.0001 for all signatures except for C: q=0.00875
for G2M checkpoint.

E-H. GSEA depicting genes associated with E2F targets (E), Myc targets (F), G2M checkpoint
(G), as well as neural stem cell markers (H) that are enriched in downregulated genes sets
following 7 days of trametinib treatment. padj<0.0001 for all signatures.

I-K. Heat maps depicting genes associated with SHH signaling (I), astrocytic markers (J) and
ciliopathy markers (K) that are either enriched in downregulated genes sets (I) or upregulated gene

sets (J-K) following 7 days of trametinib treatment.

Supplementary Figure 4. pERK staining is variable across MB xenograft models and
trametinib does not induce toxicity.

A. Representative images of immunohistochemical staining for p-ERK antibody in FFPE tissue
sections derived from 3 representative independent control tumors from UI226 SHH MB,
RCMB18 SHH MB and HDMBO03 Group 3 MB xenografts. Scale bar: 150 um.

B. NOD SCID mice without tumors were administered vehicle or 3 different concentrations of

trametinib to evaluate drug toxicity over 28 days. Each treatment group consisted of 2 mice that



were administered 0.1 mL trametinib or vehicle control once daily via oral gavage on a 5 day on,
2 day off schedule. After 28 days, the animals showed no signs of toxicity and continuously gained

weight. Error bars: SEM.



Borlase et al. Supplementary Figure 1

A

p-ERK 1/2

Selumetinib concentration (uM)
DMSO 1 5 10 20

50

ERKIZ | e e e e e o

GAPDH | smmem s e e e =

B

Trametinib concentration (uM)

DMSO 0.05 0.4 025 05 1
P-ERK 172 |

ERK 1/2 | P —
GAPDH | S i S — —

Selumetinib concentration

m

Daoy Selumetinib

Daoy Trametinib

~100- —_
X X
> >
Q (3]
c c — DMSO
dga_ — DMSO ] — 50nM  #%%
o — 1M g 100 nM
= 50 — BUM %% T 50 —— 100 NM *%*
Py H s — 250 NM **%%*
£ — 10 UMk 2 — 500 NM ****
5 — 20 UM *xxx = — 1TUM  kkkx
g £
=]
0 T T T 1 © o T T T T
0 50000 100000 150000 200000 0 50000 100000 150000 200000
Tumorsphere area (pm?) Tumorsphere area (pm?)

G Daoy H Daoy I Daoy J Daoy

200 e . B 180~ 100~ % % % ns " 100+ -E * _—

= = 150+
"5; 150 ne EE s ? = @
83 ns 38" B R
EE 1004 EE 90 P :;' 50 550‘ *kkk
< % < % kkk 2 3
S5 Tg 607 s >
'25 50 35 50, é
O\f“o &9 ,s‘@ ,,,s@ Q@e’o @&" \@‘s ‘@&@m“@ & oxf"o & o% ,‘9&‘ Qxf"o & & "f}s‘s‘)@‘s\ &

Selumetinib concentration Trametinib concentration

Daoy

3000+ ns ns

ngééﬂ

2000+

1000

Migration distance (um) x

N
O & & & & »
¢ & & & &S
NS s

Trametinib concentration

Selumetinib concentration Trametinib concentration



Borlase et al. Supplementary Figure 2

PCA: Ul226 tumorsphere RNA-seq
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