
 

 



Supplementary Figure 1. A. Bar graph representing the expression levels of the 19 indicated genes 

in the microarrays analyses comparing human lung immortalized broncho-epithelial cells (AALE cells) 

expressing exogenous KRASG12D over wild-type KRAS-expressing cell (black), mutant KRAS MEFs 

over wild-type MEFs (dark grey) and KrasLA2 mouse lung adenocarcinoma tumors over normal lung 

tissue (light grey). B-L. Gene set enrichment analysis of mouse (B and C) and human (D-L) cancer 

data sets comparing either active mutant KRAS cells to KRAS-inhibited cells (B and C) or mutant 

KRAS patients to wild-type KRAS patients (D-L). +, positive; -, negative. M. Box and whiskers plots 

summarizing the geometric mean of the 8-gene signature in mutant and wild-type KRAS LAC data 

sets. Each dot is a sample. N. Performance of a univariate classification model for predicting mutant 

vs. wild-type KRAS of LAC, PDAC and CCA patients based on gene expression of the 8-gene 

signature measured by area under receiver operator characteristics (AUC). O. Box and whiskers plots 

summarizing the geometric mean of the 8-gene signature in mutant and wild-type EGFR LAC. P 

values obtained using Student’s t test. P. Box and whiskers plots summarizing the geometric mean of 

the 8-gene signature in mutant BRAF, EML4-ALK, DDR2 or amplified MYC and wild-type LAC. P 

values obtained using Student’s t test. Q and R. Kaplan-Meier plot of lung squamous carcinoma (Q) 

or breast cancer (R) patients (TCGA data set) stratified by the mean expression of the 8-gene cross-

tumors signature. P values obtained using log-rank test (Mantel-Cox). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

Supplementary Figure 2. A and B. Kaplan-Meier plot of lung squamous carcinoma (A) or breast 

cancer (B) patients (TCGA data set) stratified by the mean FOSL1 expression. P values obtained 

using log-rank test (Mantel-Cox). C. Immunohistochemistry of FOSL1 protein in mutant (n=2) and 



wild-type (n=2) KRAS patient-derived xenografts. D. Western blot of H358 cells treated with U0126 

(MEKi, 10 μM), BIX02189 (MEK5i, 10 μM), SB203580 (JNKi, 20 μM), LY294002 (AKTi, 10 μM) and 

SB203580 (p38i, 20 μM) and probed with indicated antibodies. The experiment was done 3 times. E. 

Western blot in mouse Kras-driven lung cancer cells for indicated antibodies to show specificity of a 

FOSL1 antibody in mouse samples. Western blot was done in 3 independent protein lysates for each 

sample. F. Expression of FOSL1 (red) and Ki67 (green) by immunofluorescence in tumors from 

KrasLSLG12D, p53f/f mice. Scale bar 50 μm. Bar graph indicates percentage of double FOSL1 and Ki67 

positive cells in FOSL1-positive tumors. G. qRT-PCR on mutant Kras LAC cells, wild-type Kras 

squamous carcinoma cells (UNSCC680) and normal lung. Error bars correspond to s.d. mRNA was 

obtained from at 3 independent isolates per sample. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

Supplementary Figure 3. A. Western blot for indicated antibodies in mutant and wild-type KRAS 

LAC cell lines after infection with indicated shRNAs. B. Cumulative (left) and average (right) 

population doubling time of mutant (H358 and H2347) and wild-type (H1568 and H1650) KRAS cells. 



C. Relative cell number of mutant RAS, human large cell carcinoma cell lines assessed by an MTS 

assay after 3 days in culture. Experiment was performed in triplicate. D. Relative cell number of 

mutant Kras, mouse LAC cell lines (LSZ2 and LSZ3) expressing a control GFP shRNA or two 

independent shRNAs against Fosl1 assessed by MTS. Experiment was done 3 times. P values 

obtained using Student’s t test. E. Western blot analysis for indicated antibodies in mutant and wild-

type KRAS cell lines carrying an inducible FOSL1 shRNA (TET_FOSL1 sh1). Cells were treated with 

1 μg/ml doxycycline for 96 h prior to protein collection. Results were similar between 2 different 

protein isolates. F. Relative cell number of H358 cell line expressing an inducible FOSL1 shRNA. 

Error bars correspond to s.d. G and H. Representative images of xenografted tumors derived from 

mutant (H358 and H2347) or wild-type (H1650 and H1568) KRAS LAC cells expressing a 

doxycycline-inducible FOSL1 shRNA or a control GFP shRNA (TET_GFP sh). Error bars correspond 

to s.e.m. I. Analysis of Ki67 positive cells in representative areas (n=15) from tumors in G (H358). 

Error bars correspond to s.e.m. P values obtained using Student’s t test. **, p< 0.01. J. Analysis of 

cleaved caspase 3 positive cells in representative areas (n=10) of tumors in G. Error bars correspond 

to s.e.m. P values obtained using Student’s t test. ***, p< 0.001.  K. Immunohistochemistry to detect 

FOSL1 expression in representative sections of the same tumors as in G. Scale bar 50 μm. *, p<0.05; 

**, p<0.01; ***, p<0.001. L. Representative images of xenografted tumors derived from mouse mutant 

Kras LAC cells (LSZ3) expressing a Fosl1 or a control GFP shRNA. M. Representative images of 

xenografted tumors derived from mutant H358 KRAS LAC cells expressing a doxycycline-inducible 

FOSL1 shRNA or a control GFP shRNA. Doxicicline was administered when tumor volume reached 

80 to 100 mm3.  

 

 

 

 

 

 

 

 



 

Supplementary Figure 4. A. Genotyping PCR of a mouse from the KrasLSL-G12D/+; Trp53flox/flox; 

Fosl1+/+ (KP) and KrasLSL-G12D/+; Trp53flox/flox; Fosl1flox/flox (KPF) groups. B. PCR to assess the degree of 

Fosl1 recombined allele in microdissected tumors from KPF mice. C. Tumor size analysis of KP and 

KPF mice by quartiles. 



 

 

Supplementary Figure 5. A. Western blot for indicated antibodies in immortalized normal epithelial 

pancreatic cells (KF07) and KRAS-driven PDAC cells (CFPac1 and HPAFII). B. Western blot for 

indicated proteins in mouse pancreatic cancer cells (black) and normal pancreatic tissue (grey). C. 

Western blot for indicated antibodies in mutant KRAS PDAC cells (CFPac1) carrying a doxyxycline-



inducible KRAS or GFP shRNA. Expression of the shRNA was induced with 1 μg/ml doxycycline for 

96 h prior to protein collection. D. Western blot for indicated proteins with a FOSL1 antibody (Santa 

Cruz Biotech., sc- 376148) specifically used for immunohistochemistry studies to confirm specificity of 

antibody against human FOSL1 protein. E. Representative images of mouse and human PDAC 

samples stained with the same FOSL1 antibody as in D. F. Kaplan-Meier plot of PDAC patients for 

the expression of the 8-gene cross-tumors signature. P values obtained using log-rank test (Mantel-

Cox). G. Ck19 mRNA expression in acinar cells from KrasLSLG12D mice treated with control adenovirus 

(AdE), adenovirus Cre (AdCre) and AdCre plus a shRNA targeting Fosl1. H. Ck19 mRNA expression 

in acinar cells from KrasLSLG12D mice expressing an empty (ctrl) and a Fosl1-expressing vector. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 



Supplementary Figure 6. A. Heat map of 45 down-regulated genes upon inhibition of FOSL1 in 

mutant KRAS cells (H2009) by a specific shRNA. B and C. Gene set enrichment analysis of human 

LAC (B) and PDAC (C) data sets comparing mutant KRAS patients to wild-type KRAS patients. D. 

Bar graph representing the Gene Ontology analysis of the biological pathways enriched in genes 

down-regulated after FOSL1 inhibition. E and F. Q-PCR analysis of mitotic genes in human LAC (E) 

and PDAC (F) cells transduced with 2 shRNAs to FOSL1.G. Western blot analysis of mitotic genes in 

CFPac1 PDAC cells after FOSL1 inhibition. H. Cell cycle analysis of pHH3 positive cells in mutant 

KRAS LAC (H358 and A549) cell lines expressing an inducible GFP or FOSL1 shRNA (1 μg/ml 

doxycycline) upon treatment with taxol (0.5 μM). I.  Western blot analysis for indicated antibodies in 

mutant KRAS LAC cells (H358 and A549) carrying an inducible FOSL1 or GFP shRNA. Expression of 

the shRNA was induced with 1 μg/ml doxycycline for 96 h prior to protein collection. J. Cell 

proliferation assay (MTS) of H358 cells overexpressing lacZ or AURKA and transduced with a shRNA 

to FOSL1 and a shRNA control (GFP). K. Western blot of indicated proteins in cell lysates from J. C: 

lacZ; A: AURKA. L. Western blot of indicated proteins in H358 cells transduced two shRNAs targeting 

TACC3. M. Survival analysis of LAC patients stratified by KRAS status and expression of AURKA, 

and PDAC patients stratified by expression of AURKA. P values obtained using log-rank test (Mantel-

Cox). N. Western blot for phospho (p)-AURKA and AURKA in H2009 cells treated with alisertib (500 

nM), trametinib (500 nM) and both for 3 days. Cells were treated with taxol for the last 20 hours of the 

experiment to induce mitotic arrest and p-AURKA activation. O. Western blot for phospho (p)-ERK 

and ERK in H2009 cells treated with alisertib (500 nM), trametinib (nM) and their combination. P. 

MTS analysis of mutant and wild-type KRAS cells lines treated with alisertib (1 μM), trametinib (1 μM) 

or both. CI: combination index. Results are average of 4 different independent treatment experiments 

performed in triplicate. Q. Average tumor weight of mice injected with H2009 or H1792 cell lines and 

orally administered vehicle, alisertib (25 mg/kg), trametinib (1 mg/kg) or both. S: start of experiment; 

E: end of experiment. 

 

 

 

 

 

 

 



 



 

Supplementary Figure 7. Uncropped blots corresponding to Figure 2. 



 

Supplementary Figure 8. Uncropped blots corresponding to Figure 5. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

Supplementary Figure 9. Uncropped blots corresponding to Figure 6. 

 

 



 

Supplementary Table 1. Meta-analysis of mouse and human data sets identifies 19 upregulated 

genes dependent on mutant KRAS expression. Summary of microarray analysis comparing human 

lung immortalized broncho-epithelial cells (AALE cells) expressing exogenous KRASG12D over wild-

type KRAS-expressing cell, mutant KRAS MEFs over wild-type MEFs and KrasLA2 mouse lung 

adenocarcinoma tumors over normal lung tissue. Selected genes include those with a LogFC>1 and 

B>0 in at least 2 out of the 3 microarray analyses. 

 

 

 

 

 

 

 

 

 

 



 

 

 



 

Supplementary Table 2. Annotation of LAC and CRC cell lines from the Cancer Cell line 

Encyclopedia. 



 



 

Supplementary Table 3. Information on PDAC patients’ clinical data. 


