
Supplementary Figure legends 

 

Figure 1. Inactivation of wild-type p53 synergizes with oncogenic H-RasV12 in 

inducing the "Cancer-related Gene Signature".   

(A) mRNA was isolated from the indicated WI-38 cells and the expression levels of 

the following CGS genes were measured by quantitative real time PCR (QRT-PCR): 

CXCL1, CXCL2, CXCL3, IL-1β, IL-6, IL-8, MMP3, TREM1, VNN1, and KCNJ15. 

(B and C) WI-38-immortalized cells overexpressing H-RasV12 (Ras) or empty Hygro 

control vector (Hyg), were either knocked-down (K/D) for p53 using two different 

shRNA against the p53 sequence (shp53-1 and shp53-2) or ectopically overexpressed 

the p53 dominant negative peptide GSE56. Following selection, the cells were lysed 

and protein and mRNA were isolated and analyzed. (B) Western blot depicting the 

protein levels of p53 and the house keeping gene GAPDH (as a control). (C) mRNA 

levels of CXCL1, IL-1β, IL-8 and CXCL2 were measured by QRT-PCR.  

 

Figure 2. Knockdown of wild-type p53 synergize with oncogenic H-RasV12 in 

inducing the "Cancer-related Gene Signature" in prostate derived cell lines. 

Immortalized prostate epithelial (EP156T) (left) and prostate smooth muscle 

(PM151T) cells were cultured and genetically modified in our laboratory under 

similar conditions as the WI-38 cells (1). Briefly, cells were infected with vector 

expressing H-RasV12 or empty vector (Hygro) as a control. Following selection, the 

cells were infected with vector expressing shRNA against WTp53 (shp53), to knock-

down the endogenous WTp53, or with vector expressing shRNA against the mouse 

NOXA gene sequence (shmNOXA) as a control. Following additional selection, 



mRNA was isolated and the mRNA levels of CXCL1, IL-1β and MMP3 were 

measured by QRT-PCR.  

 

Figure 3. The mRNA levels and cellular localization of oncogenic H-RasV12.  

(A) H-Ras mRNA levels as measured by QRT-PCR in the indicated WI-38 cell lines. 

(B) Ras/shmNOXA and Ras/shp53 expressing cells were stably infected with vector 

expressing H-RasV12 fused to the green fluorescent (GFP) protein (H-RasV12-GFP). 

Immunostaning analysis was conducted to examine the localization of H-RasV12-GFP 

by detecting the GFP signal and to detect p53, using anti-p53 antibody, in the 

indicated cell lines. DAPI staining indicates nuclei.   

 

Figure 4. The NFκB, CREB and AP1 binding sites are over-represented in the 

CGS promoters. A scheme depicting transcription factor binding sites that are over-

represented within the promoters from the CGS. Sequences from nine CGS genes 

(600bps of promoters together with the 5'UTR and first intron) were subjected to in 

silico analysis using the MatInspector algorithm. The NFκB, CREB and AP1 specific 

binding motifs are enriched in the promoters of the CGS and are indicated by colorful 

oval.  

 

Figure 5. Overexpression of the p65 and c-Jun genes. Ras/shNOXA, Ras/shp53 

and Ras/53R175H cells were stably infected with vectors expressing either the p65 gene 

(p65) or the c-Jun gene (c-Jun) or empty vector (Neo) as a control. Following the 

selection, mRNA was isolated and the mRNA levels of p65 and c-Jun were measured 

by QRT-PCR in the established cell lines.  

 



Figure 6.  Knockdown of p65 reduces CGS levels. 

The indicated WI-38 cells were transiently transfected with two independent siRNAs 

against p65 or siRNA against LacZ as a control. (A) Western blot analysis depicting 

the protein levels of p65, p53 and GAPDH as a control, following the transfection. 

(B) CXCL1, IL-1β, MMP3 mRNA levels as measured by QRT-PCR following the 

transfection. 

 

Figure 7. ATF3 and BTG2 are downstream targets of p53 under different 

conditions. (A) WI-38 cells were treated with 50μM nutlin-3 or with DMSO (as a 

control) for 24 hours. Following the treatment, mRNA was isolated and the mRNA 

levels of BTG2 and ATF3 were measured by QRT-PCR (B) As a control for WI-38 

cells, H1299 p53-null cells were transiently transfected with either GFP vector as a 

control or with wild-type p53 expressing vector. Following 48 hours of transfection 

cells were collected and mRNA levels of p21WAF1, BTG2 and ATF3 were measured 

by QRT-PCR.  

 

Figure 8. Validation of the ectopic expression of ATF3 and BTG2. 

Ras/shmNOXA and Ras/shp53 WI-38 cells were stably infected with one of the 

following vectors: myc tagged BTG2 (myc-BTG2), myc tagged BTG2 with S158G 

mutation (myc-BTG2S158G), full length ATF3 (ATF3), an alternative splicing isoform 

of ATF3 that lacks its leucine zipper domain (ATF3ΔZip) or empty vector as a control 

(neo). Following the selection, cells were lysed and the protein levels of p53, ATF3, 

myc-BTG2 and the house keeping protein GAPDH (as a control for equal loading) 

were measured by Western blot analysis.   

 



Figure 9. ATF3 and BTG2 inhibit cell growth. Ras/shp53 cells (1X103) 

overexpressing ATF3 or BTG2 or empty vector (neo), as a control, were seeded in 

6cm plates. Every 7 days medium was changed, and three weeks after plating cells 

were fixed and stained by crystal violet. 

 

Figure 10. BTG2 interacts with oncogenic H-RasV12 and reduces its activity 

In an attempt to further validate the interaction between BTG2 and H-Ras within 

cells, we used the LUMIER technique where protein–protein complexes are measured 

by luminescence readout (2). To that end, we fused BTG2 to a luciferase reporter 

gene (Luc-BTG2) and over expressed it or its empty luciferase (Luc-Empty) control 

counterpart in Ras/shp53 cells to reduce the background of the endogenous BTG2 

protein. To validate the expression of the introduced genes in the infected cell lines, 

mRNA levels of H-Ras, Luciferase (Luc) and BTG2 were measured by QRT-PCR 

(A). For the binding assay, both H-RasV12 and SV-40 (as a control) were specifically 

immunoprecipitated from Ras/shp53 cells expressing Luc-BTG2 and Ras/shp53 cells 

expressing Luc-Empty extracts. To examine BTG2 binding, the precipitants were 

subjected to luminescence detection (B Right). The bar graphs detect the 

luminescence measurements as a percentage of the non-precipitated samples. 

The results indicate that in Luc-BTG2 expressing cells the luminescence readout 

following immunoprecipitation using the H-Ras antibody was higher than the 

luminescence readout observed with the anti-SV-40 antibody. In Luc-Empty 

expressing cells the luminescence measurements following both H-Ras and SV-40 

immunoprecipitation were below the noise threshold (B Left). This result suggests a 

specific complex formation between the BTG2 and H-RasV12, and prompting the 

question of whether such interaction affects H-RasV12 activity. Therefore, we 



performed a Ras activity pull-down assay, using GST-RBD beads following 

introduction of the the Luc-BTG2 or Luc-Empty vectors into Ras/shp53 cells. 

Western analysis depicting the protein levels of the active Ras (H-Ras-GTP), total 

Ras, GAPDH and Vinculin (C) suggests that Ras/shp53 cells expressing the Luc-

BTG2 vector exhibited reduced H-Ras-GTP levels compared to their Luc-Empty 

control counterparts. All together, these data demonstrate a reciprocal interaction 

between BTG2 and H-RasV12 and suggest a direct role for BTG2 in repressing H-

RasV12 activity.  

 

Figure 11. BTG2 knockdown elevates H-Ras activity. 

The indicated WI-38 cell lines were transfected with two si-RNA oligonucleotides 

against BTG2 (si-BTG2-1, si-BTG2-2) or with si-RNA against LacZ (si-LacZ) as a 

control (A).  Ras activity assay was performed in the various cells following 

introduction of the indicated si-RNA oligonucleotides, and the protein levels of the 

activated H-Ras (H-Ras-GTP), total H-Ras and the house keeping gene GAPDH were 

measured by western blot (B).  

 

Figure 12. The attenuation in the cisplatinum-dependent induction of the CGS is 

correlated with p53 and ATF3 expression. Ras/shmNOXA and Ras/shp53 cells 

were treated with cisplatinum (1μg/ml) for 72 hours. After the treatment cells were 

lysed and mRNA was isolated. CXCL1, IL1-β, MMP3 (A) and ATF3 (B) mRNA 

levels were measured using QRT-PCR. 

 

 Figure 13. Validation of specificity of the p53 and ATF3 binding to DNA 

sequences. Chromatin of the Ras/shmNOXA cells was immunoprecipitated using 



ATF3, p53 and TGF-β receptor (as a control) antibodies. As positive controls, the 

binding of p53 to the promoter of its target p21WAF1, and the binding of ATF3 to its 

own promoter were examined. As a negative control, the binding to a non specific 

DNA was examined. All measurements were conducted using QRT-PCR with 

specific primers directed against the indicated promoters. 
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