
Supplementary Methods 

 

Compounds  

For in vitro experiments, AZD7762 (Cat#SML0350) and WZB117 (Cat#SML0621) were 

purchased from Sigma Aldrich. All other compounds were obtained from Selleckchem 

(Abt199: Cat#S8048, Afatinib: Cat#S1011, AZD6244: Cat#S1008, AZD6738: Cat#S7693, 

BGJ398: Cat#S2183, Bosutinib: Cat#S1014, BX912: Cat#S1275, CHIR99021: 

Cat#S1263, CP724714: Cat#S1167, Dorsomorphin 2HCl: Cat#S7306, Etoposide: 

Cat#S1225, LDK378: Cat#S7083, MK1775: Cat#S1525, Olaparib: Cat#S1060, OSI906: 

Cat#S1091, PF477736: Cat#S2904, Sorafenib: Cat#S7397, VE822: Cat#S7102). 

Compounds were prepared as 25 mM dimethyl sulfoxide (DMSO, Carl Roth, Cat#A994.2) 

stock solutions and stored according to the manufacturers’ instructions. 

 

Choice of optimized synergy concentrations 

Single agent effects of all compounds were profiled on a panel of 9 cell lines (HCC44, 

639V, A549, Calu1, MelJuso, MFE296, H1975, HCT116 and A498) for 9 different 

concentrations, ranging from 10 nM to 100 µM by cell viability measurements, as 

described before. The concentration-effect relationship was determined by logistic 

interpolation, using GraphPad Prism Version 8. Based on these single agent profiles, 

three representative concentrations for each compound were determined, that reflected 

the low-activity spectrum of each compound: Concentrations resulting in a residual 

normalized cell viability of >85% (c1), >75% (c2) and >25% (c3) for 2/3 of all cells were 

chosen. Each compound combination was then profiled using 4x4 measurements (9 

combination experiments, 6 single agent experiments, vehicle control). See Table S5 for 

all concentrations used in the pre-screen and Table S2 for normalized cell viability data.  

 

Analysis of synergy 

Synergistic effects between two compounds A and B were calculated by the Bliss 

independence model (1). First, the model calculates the effect 𝑎𝑒𝑥𝑝 that is expected for 

additive compound interactions using both single agent effects (𝑎𝐴, 𝑎𝐵) of compounds A 

and B at concentrations cx
A and cy

B. 

𝑎𝑒𝑥𝑝 = 𝑎𝐴 + 𝑎𝐵 − 𝑎𝐴 ∗ 𝑎𝐵 



The synergistic effect is then calculated as the difference between observed and expected 

effects at concentrations cx
A and cy

B. 

∆𝑎 = 𝑎𝑜𝑏𝑠 −  𝑎𝑒𝑥𝑝 

Formally, for ∆𝑎 > 0 compounds A and B interact synergistically, whereas ∆𝑎 < 0 

indicates an antagonistic interaction. In this manuscript, we defined a score of >15 as 

indicative of a synergistic compound interaction to reduce the probability of false positives.  

 

Population doubling 

Cells were seeded in technical triplicates in a 6-well plate at a density of 80.000 (HCC44, 

H1975, A498) or 100.000 (A549) cells per well (n1). Cells were trypsinized every 48 hrs, 

counted on a cell counter (Beckman Coulter, n2), and the same number of cells per well 

(80.000 or 100.000) was seeded again on a 6-well plate. The experiment was performed 

for 7 passages. Population doublings were calculated for each passage with the following 

formula:  

𝑃𝐷 = log(
𝑛2

𝑛1
)/ log 2 

[PD= population doubling; log = 10 based log; n1 = first count; n2 = second count]. (2) 

 

 Doubling time was calculated as follows: 

𝑑𝑜𝑢𝑏𝑙𝑖𝑛𝑔 𝑡𝑖𝑚𝑒 (ℎ𝑟𝑠) =  (
48h

(𝑙𝑜𝑔10(𝑛2) − log10 (𝑛1)/ log 2
) 

 

 

Sequencing of oncogenic driver mutations 

Genomic DNA was extracted using a commercial kit (ZymoResearch DNA miniprep kit, 

#Cat D4068). Target genes were amplified by genomic PCR (RedTaq Ready Mix, Sigma 

Aldrich, Cat#R2523) and purified using exonuclease I and shrimp alkaline phosphatase 

(ThermoFisher, Cat#EN0581 and Cat#783901000UN) followed by a sequencing reaction 

with BigDye 3.1 (ThermoFisher, Cat#4336697). Sanger sequencing was performed by the 

Cologne Center for Genomics (CCG). Sequences were aligned using the alignment tool 

of Benchling (https://benchling.com/editor). Primers were purchased from IDT DNA, 

sequences are listed in Table S5. 



 

Immunoblotting 

Cell pellets were resuspended in lysis buffer (50 mM Tris-HCl [ph 7.4], 100 mM NaCl, 1% 

Igepal CA630, 0.1% SDS, 0.5% Sodium-Deoxycholat) complemented with protease and 

phospho inhibitors (Sigma Aldrich, cOmplete, Mini Protease Inhibitor Cocktail 

Cat#4693124001, PhosStop easy pack Cat#4906837001). Samples were cleared by 

centrifugation (14000xg, 20 min), quantitated using the Pierce™ BCA Protein Assay Kit 

(Thermofisher, Cat#23225) and resuspended in laemmli buffer. Samples for detection of 

GLUT1 were kept at room temperature before loading, all others were boiled at 95° for 

5 min. Equal amount of protein was separated on 12% polyacrylamideor 4–15% precast 

polyacrylamide gels (Biorad, Cat#4568084, Cat#4568085) and transferred on PVDF 

membranes (Immobilon-FL Cat#IPFL00010 for tank blotting, Trans-Blot® Turbo™ Mini 

PVDF Transfer Kit Cat#1704156 and # 1704272 for semi-dry). Membranes were blocked 

in 5% non-fat dry milk in TBST (Biorad, Cat#1706404) for 1 h, cut as necessary and 

incubated with specific primary antibodies,followed by HRP-conjugated secondary 

antibodies.Antibodies and incubation conditions are listed in Table S5. Total expression 

of ß-actin or Vinculin served as loading control. Membranes were imaged on a digital 

ChemiDoc XRS+ System (BioRad) using the Amersham ECL Prime Western Blotting 

Detection Reagent (GE Healthcare, Cat#RPN2236) and analyzed with the manufacturer’s 

software (Image Lab, BioRad). For densitometry, band intensities of three independent 

experiments were measured using Fiji image processing software (ImageJ 1.50i, Fiji).  

 
 

RNA extraction, reverse transcription and RT-qPCR 

Total RNA was extracted 96 h after siRNA transfection using TRIzol and a column-based 

kit (ZymoResearch RNA Miniprep kit, Cat#R2001). After on-column DNase digestion, 

500-1000 ng of RNA were reverse-transcribed using the High-Capacity cDNA Reverse 

Transcription Kit (ThermoFisher, Cat#4368813) with both random hexamers and oligo(dT) 

primers. Real-time quantitative PCR was performed using commercial probe-based 

assays (IDT, assay IDs #Hs.PT.58.25872862, #Hs.PT.56a.39957055, 

#Hs.PT.58.26163397, #Hs.PT.39a.22214847, #Hs.PT.58v.45621572) with PrimeTime 

Gene Expression Master Mix (IDT, Cat#1055772) on an Applied Biosystems 7900HT Fast 



Real-Time PCR System (96 well). All experiments were performed as biological and 

technical triplicates. Cycle thresholds were normalized to housekeeping genes (ACTB) 

using the delta-delta-CT method (3). 

 

High-content screening (HCS) microscopy 

Quantitative HCS microscopy was performed using a Thermo Fisher Cellomics ArrayScan 

XTI with LED light source. Images of 1104×1104 pixels were acquired with a 20x objective 

(Zeiss) and analyzed using the Cellomics software package (Colocalization V.4 

Bioapplication). Images were background corrected (3D surface fitting) and DAPI stained 

cell nuclei were identified according to the object selection parameters size: 600–2400 

µm2, ratio of perimeter squared to 4π area: 1–3, length-to-width ratio: 1–3, average 

intensity: 600–1.2x104, total intensity: 2×104–2×106. Mean H2AX and RPA70 intensities 

were quantified within the nuclear region at another excitation wavelength (485 ± 20 nm). 

Single cell data were further processed and plotted using R packages (4). To adjust for 

variability between experimental days, data were scaled to a mean value of 1 (or 1000) 

for the unstimulated condition.   

 

Analysis of tumor progression of the autochthonous model 

MRI scans were obtained using a clinical 3.0 T MR system (Ingenia, Philips, the 

Netherlands) featuring a dedicated small animal solenoid coil (Philips Research Europe, 

Hamburg, Germany). Animals were anesthetized by 2.3% isoflurane inhalation. High 

resolution, fat saturated transversal and coronal T2-weighted sequences were acquired 

using a protocol with the following parameters: Turbo Spin Echo (TSE) with spectral fat 

suppression (SPIR), repetition time (TR) of 3325 ms (transversal) and 1202 ms (coronal), 

echo time (TE) of 66 ms, slice thickness of 1.0 mm (without gap), matrix of 160 x 90, field 

of view (FOV) of 30 x 25 µM and acquisition time of 6:30‑7:30 min for 15-19 slices.Raw 

data were converted into DICOM images and analyzed using Imalytics workstation 

(Philips, the Netherlands). Tumor circumferences were delineated manually in every slice, 

so that a three-dimensional reconstruction of each individual nodule could be extrapolated 

and its volume be calculated precisely.  

 

 



Statistical analysis 

Statistical analysis was performed using Microsoft® Excel® 2016, R and GraphPad Prism 

Version 5 and 8. Student’s two-tailed t-test as well as one-way-ANOVA with Tukey's 

Honest Significant Difference test and Kruskal-Wallis test with Dunn’s multiple 

comparisons test were used to determine statistical significance. P-values below 0.05 

were considered statistically significant. Number of individuals, technical replicates, and 

repetition of independent experiments are indicated in the figure legends.  
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