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Fig. S1

Fig. S1 Dose-response curves of BT-40 cells treated with MAPKi or chemotherapy

Metabolic activity was measured after treatment for 72h with the indicated drugs and varying

concentrations. Metabolic activity is depicted relative to solvent control as mean±SD of three

biological replicates. Dashed line indicates unbound Cmax concentrations. Absolute inhibitory

concentrations (IC)50 and IC75 values were calculated using a 4-parameter dose-response model.

N/A: not applicable
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Fig. S2

Fig. S2 Rebound growth could not be modelled in PA-derived cell lines

Viable cell counts during treatment (trt) and withdrawal (wd) using trametinib or dabrafenib. Dashed

line in the graph indicates withdrawal timepoint. Viable cell counts are normalized to treatment start

(first timepoint shown in each graph). Data is shown on a logarithmic scale (base 10) as mean±SD

(n=3 independent biological replicates)
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Fig. S3 Additional characterization of BT-40 rebound model

(a) Viable cell counts of BT-40 during treatment (trt) and withdrawal (wd) using 2.7 nM dabrafenib

(dabra) and 0.3 nM trametinib (tram). Dashed line indicates withdrawal timepoint. Viable cell counts

are normalized to treatment start (-5d). Data is shown on a logarithmic scale (base 10) as mean±SD

(n=3 independent biological replicates). Unpaired two-sided t-test; ns: not significant; no indication:

not tested. Doubling time (DT) was calculated from two to ten days of withdrawal for dabra+tram

treatment and from minus three to five days for control for each biological replicate (n=3) and is

indicated in hours as mean±SD. Unpaired two-sided t-test; * p-value ≤ 0.05

(b) Western blot analysis of full-length (fl) and cleaved (cl) PARP after treatment for five days with 5

nM dabrafenib (dabra), 2.7 nM dabrafenib and 0.3 nM trametinib (d+t), 0.75 nM vincristine (VCR), 40

µM carboplatin (carbo) or 1 nM vincristine and 4 µM carboplatin (v+c)

(c-d) Western blot analysis of MAPK activity markers after five days treatment with 2.7 nM dabrafenib

and 0.3 nM trametinib (d+t) followed by treatment withdrawal. Blots shown are representative of three

biological replicates (c). Quantification (d) is relative to solvent control (DMSO; dashed line) and

shown as mean±SD (n=3 independent biological replicates). One-sample t-test, * p-value ≤ 0.05 ** p-

value ≤ 0.01; no indication: not significant

(e) RT-qPCR analysis of FOS gene expression after five days treatment with 2.7 nM dabrafenib and

0.3 nM trametinib (d+t) followed by treatment withdrawal. Quantification is relative to DMSO control

(dashed line) and shown as mean±SD (n=3 independent biological replicates). One-sample t-test, * p-

value ≤ 0.05 ** p-value ≤ 0.01; no indication: not significant

(f-g) Western blot analysis of MAPK activity markers after five days treatment with DMSO (solvent

control) followed by treatment withdrawal. Blots shown are representative of three biological replicates

(g). Quantification (f) is relative to DMSO control (dashed line) and shown as mean±SD (n=3

independent biological replicates). One-sample t-test, * p-value ≤ 0.05 ** p-value ≤ 0.01; no indication:

not significant

(h) RT-qPCR analysis of FOS gene expression after five days treatment with DMSO (solvent control)

followed by treatment withdrawal. Quantification is relative to DMSO control (dashed line) and shown

as mean±SD (n=3 independent biological replicates). One-sample t-test, * p-value ≤ 0.05 ** p-value ≤

0.01, *** p-value ≤ 0.001; no indication: not significant

(i-j) Western blot analysis of MEK phosphorylation after five days treatment with 40 µM carboplatin

(carbo) followed by treatment withdrawal. Blots shown are representative of three biological replicates

(i). Quantification (j) is relative to DMSO control (dashed line) and shown as mean±SD (n=3

independent biological replicates). One-sample t-test, * p-value ≤ 0.05 ** p-value ≤ 0.01; no indication:

not significant

(k) RT-qPCR analysis of FOS gene expression after five days treatment with 40 µM carboplatin

(carbo) followed by treatment withdrawal. Quantification is relative to DMSO control (dashed line) and

shown as mean±SD (n=3 independent biological replicates). One-sample t-test, * p-value ≤ 0.05; no

indication: not significant

(l-m) Western blot analysis of MEK phosphorylation after five days treatment with 0.75 nM vincristine

(VCR) followed by treatment withdrawal. Blots shown are representative of three biological replicates

(l). Quantification (m) is relative to DMSO control (dashed line) and shown as mean±SD (n=3

independent biological replicates). One-sample t-test, * p-value ≤ 0.05; no indication: not significant

(n) RT-qPCR analysis of FOS gene expression after five days treatment with 0.75 nM vincristine

(VCR) followed by treatment withdrawal. Quantification is relative to DMSO control (dashed line) and

shown as mean±SD (n=3 independent biological replicates). One-sample t-test, * p-value ≤ 0.05; no

indication: not significant
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Fig. S4 Multi-omics analysis of dabrafenib treatment and withdrawal in BT-40

(a) Longitudinal k-means clustering of differentially regulated phosphopeptides after five days

treatment with 5 nM dabrafenib (dabra) followed by withdrawal relative to solvent control (five days

DMSO; dashed line). Only phosphopeptides with an adjusted p-value < 0.01 for at least one timepoint

were included in the analysis. Unframed lines represent single phosphopeptides, framed lines show

cluster means. Dotted line: log2FC = +/-1.5. n=3 independent biological replicates

(b-c) GO-term enrichment analysis of downregulated genes, clusters 4 and 5 from Fig. 2d (cluster

mean ≤ -1.5), (b) and proteins, cluster 2 from Fig. 2e (cluster mean ≤ -1.5), (c). Only terms with

significant enrichment (adj. p-value ≤ 0.05) are shown. GO-term groups are defined by overlapping

genes and named based on the GO-Term with highest percentage of mapped genes

(d) Cytokine gene expression, determined by RNAseq, during treatment for five days with 5 nM

dabrafenib followed by withdrawal. Data is shown as log2FC relative to solvent control (five days

DMSO) as mean±SE (n=3 independent biological replicates). Wald test, Benjamini-Hochberg p-value

correction, * adj-p-value ≤ 0.05 ** adj-p-value ≤ 0.01 *** adj-p-value ≤ 0.01; no indication: not

significant
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Fig. S5 Cytokine secretion during dabrafenib treatment and withdrawal in BT-40

(a) Multiplexed ELISA assay results showing cytokine secretion in BT-40 treated for five days with

DMSO (solvent control) or 5 nM dabrafenib (dabra) and 24 h after dabrafenib withdrawal (dabra wd).

For all conditions, conditioned media was collected 24 h after the last medium change. Boxplots

depict the median, first and third quartiles. Whiskers extend from the hinge to the largest/smallest

value no further than 1.5 * IQR from the hinge (where IQR is the interquartile range) n=3 independent

biological replicates. One-way ANNOVA, Tukey post-hoc test, * adj-p-value ≤ 0.05 ** adj-p-value ≤

0.01 ** adj-p-value ≤ 0.01; no indication: not significant

(b) Multiplexed ELISA assay showing cytokine secretion during withdrawal after treatment for five

days with either DMSO (solvent control) or 5 nM dabrafenib. Data for 24 h dabrafenib withdrawal is

the same as shown in panel a. Data is shown as mean±SD (n=3 independent biological replicates).

Two-tailed unpaired t-test, * p-value ≤ 0.05 ** p-value ≤ 0.01; not indicated: not significant
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Fig. S6 Validation of multi-omics results
(a) Western blot analysis of SMAD2/3 phosphorylation during five days treatment with either DMSO

(solvent control) or 5 nM dabrafenib (dabra), followed by 24 h withdrawal (wd). Cell extract of HT-1080

treated with 10 ng/mL TGF-beta for 30 min was used as a positive control (pos. Ctrl). Blots shown are

representative of three independent biological replicates.

(b-c) Kinase phosphorylation array of samples treated for five days with 5 nM dabrafenib or DMSO

(solvent control) followed by 24 h withdrawal (wd). Arrays (b) consist of two membranes, each target

is detected in duplicates. Arrays shown are representative of two biological replicates. Arrays shown

are the same as in Fig. 2j but at a higher exposure time. Quantification (c) is shown as log2FC relative

to the respective DMSO control. Boxplots depict the median, first and third quartiles. Whiskers extend

from the hinge to the largest/smallest value no further than 1.5 * IQR from the hinge (where IQR is the

interquartile range) n=2 independent biological replicates

(d-e) Western blot analysis of AKT activity markers after five days treatment with 2.7 nM dabrafenib

and 0.3 nM trametinib (d+t) followed by treatment withdrawal. Blots shown are representative of three

independent biological replicates (d). Quantification (e) is relative to solvent control (DMSO; dashed

line) and shown as mean±SD (n=3 independent biological replicates). One-sample t-test, p-value ≤

0.05 ** p-value ≤ 0.01 *** p-value ≤ 0.01; no indication: not significant

(f) RT-qPCR analysis of cytokine gene expression after five days treatment with 2.7 nM dabrafenib

and 0.3 nM trametinib (d+t) followed by treatment withdrawal. Quantification is relative to solvent

control (DMSO; dashed line) and shown as mean±SD (n=3 independent biological replicates). CCL7

was undetected in some samples, for these samples Ct values were set to Ctmax plus 0.5. One-

sample t-test, p-value ≤ 0.05 ** p-value ≤ 0.01 *** p-value ≤ 0.01; no indication: not significant
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Fig. S7 Inhibition of cytokines and AKT signaling in BT-40

(a) Cytokine receptor gene expression in log2(TPM+1), determined by RNAseq, during treatment for

five days with DMSO or 5 nM dabrafenib. Boxplots depict the median, first and third quartiles.

Whiskers extend from the hinge to the largest/smallest value no further than 1.5 * IQR from the hinge

(where IQR is the interquartile range) (n=3 independent biological replicates). Two-tailed unpaired t-

test, p-value ≤ 0.05 ** p-value ≤ 0.01 *** p-value ≤ 0.01; no indication: not significant

(b-c) Western blot analysis of GSK3a/b phosphorylation after five days treatment with 5 nM

dabrafenib followed by 24 h of withdrawal (-) or treatment with antibodies neutralizing CCL2 (aCCL2,

0.5 µg/mL), CX3CL1 (aCX3CL1, 0.25 µg/mL), CXCL10 (aCXCL10, 0.25 µg/mL) and CCL7 (aCCL7,

0.1 ng/mL) individually or as combination (combi). Blots shown are representative of three

independent biological replicates (b). Quantification (c) is relative to IgG control (IgG, 1 µg/mL). One-

sample t-test; no indication: not significant

(d-e) Western blot analysis of AKT activity markers after five days treatment with 5 nM dabrafenib

(dabra) alone or in combination with alpelisib (alp). Blots shown are representative of three

independent biological replicates (d). Quantification (e) is relative to solvent control (DMSO; dashed

line) and shown as mean±SD. One-sample t-test, p-value ≤ 0.05 ** p-value ≤ 0.01 *** p-value ≤ 0.01

(f) Western blot analysis of GSK3a/b phosphorylation after five days treatment with 2.7 nM dabrafenib

and 0.3 nM trametinib (d+t) alone or in combination with either 5 µM alpelisib (alp) or 1 µM ipatasertib

(ipa). Blots shown are representative of three independent biological replicates

(g-h) Western blot analysis of GSK3a/b phosphorylation after five days treatment with 5 nM

dabrafenib (dabra) alone or in combination with ipatasertib (ipa). Blots shown are representative of

three independent biological replicates (g). Quantification (h) is relative to solvent control (DMSO;

dashed line) and shown as mean±SD. One-sample t-test; no indication: not significant

(i) Viable cell counts during treatment with 2.7 nM dabrafenib and 0.3 nM trametinib (dabra+tram)

alone or in combination 5 µM alpelisib (alp) or 1 µM ipatasertib (ipa) followed by ten days of

withdrawal. Dashed line indicates withdrawal timepoint. Viable cell counts are normalized to treatment

start (-5d). Data is shown on a logarithmic scale (base 10) as mean±SD of three biological replicates

(j) Viable cell counts during treatment with 2.7 nM dabrafenib and 0.3 nM trametinib (dabra+tram)

followed by withdrawal. During withdrawal cells were either untreated (=solvent) or treated for five

days with 5 µM alpelisib (alp) or 1 µM ipatasertib (ipa), followed by five days of withdrawal. Dashed

lines indicate withdrawal timepoints. Viable cell counts are normalized to treatment start (-5d). Data is

shown on a logarithmic scale (base 10) as mean±SD of three biological replicates



Fig. S8
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Fig. S8 BT-40 – HMC3 transwell co-culture

(a) Schematic of transwell co-culture setup

(b) Viable cell counts of BT-40 after seven days with or without (-) HMC3 co-culture. BT-40 cultured in

10% FCS were used as pos. control. Viable cell counts are shown as mean±SD (n=3 independent

biological replicates) relative to control (-). One-sample t-test, * p-value ≤ 0.05
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Fig. S9 HMC3 transwell migration using conditioned media collected during MAPKi treatment

(a) Transwell migration assay of HMC3 cells towards conditioned media (CM) collected from BT-40

cells after after five days treatment with DMSO (solvent control), 5nM dabrafenib (d) or 2.7 nM

dabrafenib and 0.3 nM trametinib (d+t). 2% FCS serves as baseline control as CM contains 2% FCS,

0% FCS as negative control and 10% FCS as positive control. Quantification is shown as mean±SD

(n=3 independent biological replicates; 2 technical duplicates per condition; 10-12 randomly

distributed images were quantified per transwell) relative to 2% FCS. One-sample t-test, * p-value ≤

0.05; no indication: not significant

(b) Representative fluorescence images showing HMC3 migrated through the transwell, nuclei were

stained with DAPI. Representative images for FCS controls are shown in Fig. 5D. Scale bar = 50 µM


