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SUPPLEMENTARY FIGURE LEGENDS 

 

Figure S1. Wild-type Ras regulates growth factor-induced activation of MAPK and PI3K 

signaling, while oncogenic Ras regulates basal signaling 

A, B, C, Cells were transfected with the indicated siRNAs for 48 hours and placed in serum-free 

medium overnight.  Signaling was measured before and after 5 minutes of EGF stimulation.  

Lysates were subjected to immunoblot analysis. In (A) and (B), levels of active GTP-bound Ras 

were determined by a Ras-GTP pulldown assay.  The MDA-MB-231 breast cancer cell line (B) 

and Panc1 pancreatic cancer cell line (C) harbor heterozygous mutations in KRAS.   

 

Figure S2. Multiple independent siRNA oligonucleotides targeting HRAS, KRAS or NRAS 

produce similar effects on downstream signaling  

Cells were transfected with the indicated siRNAs for 48 hours and placed in serum-free medium 

overnight.  Signaling was measured before and after 5 minutes of EGF stimulation.   Lysates 

were subjected to immunoblot analysis. 

 

Figure S3. Wild-type Ras isoforms are required to mediate the suppression of MAPK 

signaling by ephrin-A1-Fc 

A, Cells were serum-starved overnight and treated with 1 ug/ml ephrin-A1-Fc for 5 minutes.  

Signaling was measured before and after 2 minutes of EGF stimulation. Levels of active GTP-

bound Ras were determined by a Ras-GTP pulldown assay, and lysates were subjected to 

immunoblot analysis.  K-Ras protein levels are below the detection limit of the assay.  The 
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HBL100 breast cancer cell line does not harbor oncogenic mutations in any of the three RAS 

isoforms. 

C, RD cells were transfected with the indicated siRNAs for 72 hours, placed in serum-free 

medium overnight, and treated with ephrin-A1-Fc for 5 minutes where indicated.  Signaling was 

measured before and after 2 minutes of EGF stimulation. Lysates were subjected to immunoblot 

analysis. 

D, Quantification of ERK phosphorylation from the immunoblot analyses in (C) is depicted. 

Values are normalized to the control condition (transfected with non-silencing siRNA, 

untreated). 

 

Figure S4. Pharmacological MEK inhibition sensitizes RAS mutant cancer cells to acute 

EGFR activation 

Cells were placed in serum-free medium overnight, treated with either DMSO or 10 μM U0126 

for 1 hour, and stimulated with EGF for the indicated amount of time (depicted in minutes post 

EGF stimulation). Lysates were subjected to immunoblot analysis. 

 

Figure S5. Depletion of oncogenic Ras sensitizes cells to the acute activation of various 

receptor tyrosine kinases in a cell line-dependent manner 

Cells were transfected with the indicated siRNAs for 48 hours, placed in serum-free medium 

overnight, and stimulated with various growth factors at a concentration of 50 ng/ml for 10 

minutes. Lysates were subjected to immunoblot analysis.  FGF: fibroblast growth factor; HGF: 

hepatocyte growth factor; NGF: nerve growth factor; VEGF: vascular endothelial growth factor.   
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Figure S6. Combining oncogenic Ras depletion with EGFR inhibition in the MIA PaCa-2 

and RD cell lines 

A, Cells were transfected with the indicated siRNAs for 48 hours and treated with a serial 

dilution of erlotinib for 72 hours.  Relative cell proliferation values were determined by the 

CyQUANT Direct cell proliferation assay.  For each siRNA condition, data are expressed as the 

fraction of maximal cell growth at 72 hours post drug treatment.   

B, Cells were transfected with the indicated siRNAs for 48 hours and treated with 10 µm 

erlotinib for 72 hours.  Cells were fixed, stained with PI, and analyzed by flow cytometry to 

determine cell cycle distribution.   

C,   Cells were transfected with the indicated siRNAs for 48 hours and treated with 10 µm 

erlotinib for 72 hours.   Cells were stained with annexin V-FITC and PI and analyzed by flow 

cytometry to determine the percentage of cells undergoing apoptosis.   The fold difference in 

annexin-V positive cells is shown relative to the condition in which cells were transfected with 

non-silencing siRNA and treated with 10 µm erlotinib. 
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SUPPLEMENTARY METHODS 

Ephrin stimulation experiments  

For ephrin stimulation experiments, cells were serum-starved overnight and pretreated with 1 

μg/ml recombinant human ephrin-A1-Fc (R&D Systems) for 5 minutes prior to stimulation with 

EGF.  For experiments in siRNA-transfected cells, cells were trypsinized 48 hours post 

transfection, counted and seeded at 2-3 x 105 cells per well in 6-well plates. The following day, 

cells were placed in serum-free media and starved overnight. Cells were subjected to ephrin 

stimulation experiments the following day (96 hours after the initial transfection). 

 

 

siRNA oligonucleotides 

The following siRNA oligonucleotides (Qiagen) were used in the study.   

 

Table 1.  siRNA oligonucleotides 

siRNA name Qiagen  
product name 

Catalog 
number 

Sequence 

Non-silencing 
(NS) 

AllStars 
Negative Control 

1027281 Proprietary 

HRAS (H1) Hs_HRAS_6 SI02654806 5'-CCGGAAGCAGGTGGTCATTGA-3' 

H2 Hs_HRAS_7 SI02662030 5'-CACAGATGGGATCACAGTAAA-3' 

H3 Hs_HRAS_9 SI03068989 5'-CAGGAAGGAGGTGCAGACGGA-3' 

KRAS (K1) Hs_KRAS_1 SI03101903 5'-GACGATACAGCTAATTCAGAA-3' 

K2 Hs_KRAS2_3 SI00071015 5'-CAGACGTATATTGTATCATTT-3' 

K3 Hs_KRAS2_8 SI02662051 5'-AAGGAGAATTTAATAAAGATA-3' 

NRAS (N1) Hs_NRAS_3 SI00038899 5'-CCAGCTCTCAGTAGTTTAGTA-3' 

N2 Hs_NRAS_5 SI00300993 5'-AACCTGTTTGTTGGACATACT-3' 

N3 Hs_NRAS_6 SI02662632 5'-CTGAGATACGTCTGTGACTTA-3' 
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Growth Factors 

The following recombinant growth factors were used at 50 ng/ml: FGF-basic (Invitrogen), HGF 

(R&D Systems), NGF (Invitrogen), VEGF-C (R&D Systems).   

 

Antibodies 

The following primary antibodies were used in the study.   

Table 2.  Primary antibodies 

ANTIBODY SOURCE CATALOG NUMBER 
Actin Sigma A5441 
Akt Millipore 05-591 
Cyclin D1 Santa Cruz Biotechnology sc-8396 
EGFR Cell Signaling Technology 2239 
EphA2 Santa Cruz Biotechnology sc-924 
GFP Santa Cruz Biotechnology sc-8334 
H-Ras Santa Cruz Biotechnology sc-520 
K-Ras Santa Cruz Biotechnology sc-30 
K-Ras Sigma WH0003845M1 
MEK 1/2  Cell Signaling Technology 9122 
N-Ras Santa Cruz Biotechnology sc-31 
p44/42 MAPK Cell Signaling Technology 9102 
PARP Cell Signaling Technology 9542 
Phospho-Akt Ser473 Cell Signaling Technology 4058 
Phospho-Akt Thr308 Cell Signaling Technology 9275 
Phospho-EGFR Thr669 Cell Signaling Technology 3056 
Phospho-EGFR 
Tyr1068 

Cell Signaling Technology 2234 

Phospho-EGFR 
Tyr1173 

Cell Signaling Technology 4407 

Phospho-Mek1/2 
Ser217/Ser221 

Cell Signaling Technology 9121 

Phospho-p44/42 
MAPK Thr202/Tyr204 

Cell Signaling Technology 9106 

Phospho-Raf Ser338 Cell Signaling Technology 9427 
Phospho-Tyrosine Santa Cruz Biotechnology sc-508 
Raf-1 BD Transduction Laboratories 610152 
 


