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Fig. S1. mRNA expression and incidence of CRTC alterations in NSCLC. (A) Expression of 

CRTC1, CRTC2, and CRTC3 mRNA in a panel of NSCLC cell lines (n= 8). (B) Incidence of 

CRTC alterations in a panel of lung adenocarcinoma patient samples (n=230) from the TCGA. 



 

Fig. S2. LKB1 down-regulates the expression of CREB target genes. (A) Western blot 

analysis in nuclear and cytoplasmic fractions of A549 cells expressing the pBabe vector or full-

length LKB1 (LKB1WT). (B) RGS2, NR4A1, NR4A2, and LKB1 mRNA levels in A427 cells 

expressing the pBabe vector, full-length LKB1 (LKB1WT) or kinase-dead LKB1 (LKB1KD). All 

values are expressed as means ± s.d. * P<0.05 ** P<0.01 *** P<0.001 determined by ANOVA 

with Tukeys method. (C) Immunoblot and qRT-PCR analysis in A549 cells expressing the 

pBabe vector, full-length LKB1 (LKB1WT) and/or phosphorylation-defective CRTC2 (GFP-

CRTC2CA). All values are expressed as means ± s.d. * P<0.05 ** P<0.01 *** P<0.001 

determined by ANOVA with Tukeys method.  



 

Fig. S3. CRTC2 promotes anchorage-independent growth in NSCLC cells. (A) Cellular 

proliferation in A549 shcontrol, A549 shCRTC2, A549 wild-type (WT) and A549 CRTC2-KO 

cells. All values are expressed as means ± s.d. * P<0.05 ** P<0.01 *** P<0.001 determined by 

two-sided student t-test. (B) Anchorage-independent growth assessed by soft agar assay in A549 

cells expressing the pBabe vector, full-length LKB1 (LKB1WT) and/or phosphorylation-defective 

CRTC2 (GFP-CRTC2CA). All values are expressed as means ± s.d. * P<0.05 ** P<0.01 *** 

P<0.001 determined by ANOVA with Tukeys method. Representative images are shown. Scale 

bar=100 m.  



 

 

Fig. S4. Genes regulated by LKB1 at the mRNA level that show LKB1-regulated binding of 

CRTC2 to their promoters in NSCLC. RNAseq and ChIPseq experiments were performed in 

A549-LKB1WT and A549-pBabe cells and datasets were cross-referenced. 49 protein-coding 

genes were identified with mRNA expression and CRTC2 binding log2 fold change below -1. 

For these 49 candidate genes, presence of canonical CRE sites and mRNA expression in a panel 

of LKB1-mutant and LKB1-wild type lung adenocarcinoma tumors was also analyzed. 



 

Fig. S5. ID1 expression is regulated by CRTC2 and promotes anchorage-independent 

growth in NSCLC cells. (A) ID1 mRNA levels in A549 cells expressing the pBabe vector, full-

length LKB1 (LKB1WT) and/or phosphorylation-defective CRTC2 (GFP-CRTC2CA). All values 

are expressed as means ± s.d. * P<0.05 ** P<0.01 *** P<0.001 determined by ANOVA with 

Tukeys method. (B) Anchorage-independent growth assessed by soft agar assay in LKB1 wild-

type NSCLC DV-90 cells expressing the pBabe vector or full-length ID1. Representative images 

are shown. Lysates from DV-90 pBabe and DV-90-ID1 cells were immunoblotted with the 

indicated antibodies. Scale bar= 100 µm. All values are expressed as means ± s.d.* P<0.05 ** 

P<0.01 *** P<0.001 determined by two-sided student t-test. 



 

 

Fig. S6. Genes and molecular functions regulated by ID1 in NSCLC cells. (A) Pathway 

enrichment and Gene Ontology analysis of differentially expressed genes (log2 Fold change > 

0.5 or < -0.5) in A549 ID1-KO (ID1 KO 1, ID1 KO 2) compared to A549 wild type clones 

(Control 1 and Control 2). (B) Heatmap showing differentially expressed genes involved in the 

regulation of the extracellular matrix, cellular cytoskeleton, cell-cell binding and cellular binding 

to the extracellular matrix in A549 ID1-KO (ID1 KO 1, ID1 KO 2) compared to A549 wild type 

(Control 1 and Control 2) clones. (C) Log2 Fold expression from the RNA-seq data for each 

gene in (B). 
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