
 1

Supplementary Table S1. Various Annotations of ER+ Breast Cancer Cell Lines  

Characteristics of a panel of ER+ breast cancer cell lines, including expression patterns 

of estrogen receptor (ER), progesterone receptor (PR) and ERBB2 (HER2) as well as 

transcriptional profiling analysis. For references: (1) Holliday and Speirs (25); (2) Prat et 

al. (23); (3) Subik et al. (24); (4) Neve et al. (22) 

 

Supplementary Figure S1. DAB2IP Expression and Promoter Methylation Analysis 

in Breast Cancer Cell Lines 

A, DAB2IP expression in a panel of human breast cancer cell lines compared to normal 

immortalized mammary epithelial cells (MCF10A). B, Bisulfite sequencing chromatogram 

at a CpG site in the DAB2IP promoter. In DAB2IP-expressing cell lines the site was 

unmethylated, whereas in DAB2IP-deficient cell lines the site was methylated. C, Bar 

graphs of relative amount of protein (black bar) and mRNA (grey bar) for each cell line 

relative to normal immortalized mammary epithelial cells (MCF10A). DAB2IP protein 

levels were quantified and all samples were normalized to GAPDH. mRNA levels were 

quantified by real-time PCR and were also normalized to GAPDH. Data is reported as 

average and error bars indicate +/- SD. D, Correlation of relative amount of protein and 

relative amount of mRNA (R2=0.85, p<0.0001). E, Proliferation of CAMA1 cells infected 

with shRNA targeting DAB2IP or nontargeting control. Data show the fold change in cell 

number after three days +/- SD. There was no statistically significant difference in 

proliferation. F, Western blot showing expression of control vector EGFP, exogenous 

DAB2IP, or DAB2IP413L upon DAB2IP knock-down in CAMA1 cells.  G, Proliferation of 

MCF7 cells expressing DAB2IP or EGFP. Data show the fold change in cell number 

after three days +/- SD. There was no statistically significant difference in proliferation  
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Supplementary Figure S2. RASAL2 Expression/Promoter Methylation Analysis 

and Behavior of Various Breast Cancer Cell Lines  

A, Bisulfite sequencing chromatogram at a CpG site in the RASAL2 promoter. In 

RASAL2-expressing cell lines the site was unmethylated, whereas in RASAL2-deficient 

cell lines the site was methylated. B, Bar graphs of relative amount of protein (black bar) 

and mRNA (grey bar) for each cell line relative to normal immortalized mammary 

epithelial cells (MCF10A). RASAL2 protein levels were quantified and all samples were 

normalized to GAPDH. mRNA levels were quantified by real-time PCR and were also 

normalized to GAPDH. Data is reported as average and error bars indicate +/- SD. C, 

Correlation of relative amount of protein and relative amount of mRNA (R2=0.99, 

p<0.0001). D, Expression of DAB2IP and RASAL2 in cell lines used for xenograft 

experiments. E, Representative IHC images of xenograft MCF7-Ras and MDA-MB-231 

tumors with low (MCF7-Ras, left) and high (MDA-MB-231, right) DAB2IP and RASAL2 

expression. Scale bars correspond to 100μm. F, Transwell invasion of MCF10A cells 

infected with control shRNA, shRNAs targeting RASAL2 and/or shRNAs targeting 

DAB2IP. Invasion was measured after 24 hours and representative images are shown. 

G, Real-time PCR quantification of E-cadherin, N-cadherin, Slug, and Fibronectin, in 

MCF10A cells. Cells were infected with control shRNA or 3’-UTR shRNAs targeting 

RASAL2 and DAB2IP, followed by expression of EGFP/LacZ control vectora or wild-type 

DAB2IP/RASAL2. Data show average relative amount of mRNA +/- SD.  

 

Supplementary Figure S3. DAB2IP Expression in a Panel of MMTVNeu/RASAL2-/- 

Tumors 
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A, Dab2IP expression in a panel of MMTVNeu/RASAL2-/- primary mammary 

adenocarcinomas. Dab2IP is sporadically lost in the majority of tumors that form 

metastasis. B, Bar graph of number of metastases per mouse in the 

MMTVNeu/RASAL2-/- model and their Dab2IP expression status. Sporadic loss of 

Dab2IP was significantly associated with increased metastatic burden (p=0.004, Mann-

Whitney). C, Dab2IP expression in the primary mammary tumor and the matched lung 

metastasis from the same animal.   

 

Supplementary Figure S4. Ras Pathway Activation upon Rescue with wild-type or 

GAP-mutant DAB2IP and RASAL2 

Western blot showing downstream Ras pathway activation (pERK). MCF10A cells were 

infected with control shRNA or 3’-UTR shRNAs targeting RASAL2 and DAB2IP, followed 

by expression of EGFP and LacZ control vectors, wild-type DAB2IP and RASAL2, or the 

GAP mutants (DAB2IP413L and RASAL2K417E). Inactivation of DAB2IP and RASAL2 

results in increased ERK activation. While expression of the wild-type constructs rescues 

this phenotype, expression of the GAP mutants fails to rescue Ras pathway activation.  

 


