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THE PROBLEM: KRAS ONCOGENE

Member of RAS family of small GTPases (RAS mutations in 1/3 of human tumors)
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Hanahan and Weinberg, 2011

PANCREAS 

(KRAS 90%)

COLORECTUM

(KRAS 40%)

LUNG 

(KRAS 25%)

5y-OS 7% 5y-OS 65%5y-OS 15% 5y-OS 0%-30%

BILIARY TRACT 

(KRAS 20-40%)



RAF PI3K

MEK

KRAS

POTENTIAL THERAPEUTIC STRATEGIES : TARGETING DISTAL EFFECTORS 



OUR GROUP´S  APPROACH 

FOR THE IDENTIFICATION OF 

CRITICAL DISTAL EFFECTORS: 

3 MAIN PREMISES



Trunk (clonal) 
gene expression

Branch (subclonal)
gene expression

Burrell, R. A. & Swanton, C. The evolution of the unstable cancer genome. Curr. Opin. Genet. Dev. (2014)

PREMISE 1: GENOMICS OF CANCER EVOLUTION 

genes

gene expression

expression changes

PREMISE 1: TRANSCRIPTOMICS OF CANCER EVOLUTION 



PREMISE 2: COMMON GENES ACROSS TUMORS
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PREMISE 3: CONSERVED MOLECULAR MECHANISMS CROSS-SPECIES

Bioinformatics 

tools

Robust KRAS dependent candidates:

Genes and ncRNAs

Vicent et al, JCI, 2010

Vicent et al, Cancer Res, 2012

Vallejo et al, Nat Comms, 2017

Patient clinical 

data



CAN WE IDENTIFY POTENTIAL KRAS VULNERABILITIES 

USING GENE-EXPRESSION ANALYSES?

ARE THESE CANDIDATES FUNCTIONALLY RELEVANT 

ACROSS TUMORS?



EXPERIMENTAL SYSTEMS: EARLY STAGES OF KRAS ONCOGENESIS 

1. Human primary lung epithelial cells (+/- KRASG12D)

2. Mouse normal lung vs mut KrasG12D lung tumors (adenomas)

3. Wild type vs mut KrasG12D MEFs

Vallejo, Perurena, Guruceaga et al, Nat Comms, 2017
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AN 8-GENE SIGNATURE RECURRENTLY ENRICHED IN KRAS-MUTANT CANCERSA CROSS-SPECIES APPROACH TO UNVEIL KRAS ONCOGENE DEPENDENT CANDIDATES



THE CROSS-TUMORS SIGNATURE PREDICTS KRAS STATUS AND SURVIVAL



FOSL1

• Classic basic-region leucine-zipper TF

• Member of the FOS family (cfos, fosb, fosl1/fra1 and fosl2/fra2)

FOS + JUN→ AP-1 complex



CHARACTERIZATION OF FOSL1 IN HUMAN CCA: UP-REGULATION IN MUTANT KRAS 

PATIENTS AND TUMOR CELL LINES

normal

(Normal cholangiocytes)

(KRAS-mut)

GAIN-of-function

LOSS-of-function



FOSL1 EXPRESSION IN A CCA GEMM DRIVEN BY MUTANT KRAS AND P53 LOSS 

GEMMs

(CCA marker)KrasLSLG12D/+ KrasLSLG12D/+ ,  Trp53f/f



FOSL1 DEPLETION IMPAIRS CELL PROLIFERATION, CLONOGENIC POTENTIAL AND 

APOPTOSIS OF CCA WITH MUTANT KRAS

KRAS-mut

KRAS-mut



70±18 25±8 34±12

DOXY

** ***

INHIBITION OF FOSL1 DELAYS TUMOR GROWTH OF HUMAN CCA

Xenografts



FOSL1 DEPLETION IN ESTABLISHED TUMORS REDUCES HUMAN CCA GROWTH 

DOXY

31±10 28±13

******

78±22

Xenografts



FOSL1 KNOCKOUT IN A CCA GEMM EXTENDS MICE SURVIVAL

AKP: Albumin+/+, KrasLSLG12D/+ ,  Trp53f/f

AKPF: Albumin+/+, KrasLSLG12D/+,  Trp53f/f ,  Fosl1f/f
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