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Supplementary Figure Legends 
 
Supplementary Figure S1. TMOD1 expression is directly regulated by NF-κB activation. 
Treatment of MDA-MB-231, MDA-MB-436, and BT-549 cells with BAY 11-7082 (10 µM), 

an IκBα phosphorylation inhibitor, resulted in significant reduction of TMOD1 expression. 
After 2hr treatment of cells with BAY 11-7082, TMOD1 mRNA expression was measured by 

real-time RT-PCR (upper). The expression levels of TMOD1 (lower left) and p-IκBα (lower 
right) proteins were analyzed by western blotting.  
 
Supplementary Figure S2. TMOD1 overexpression enhanced proliferation of 
MDA-MB-436 and BT-549 cells in the type I collagen-mediated 3D culture but not in 
conventional 2D culture. TMOD1 cDNA was introduced by retrovirus vector-mediated gene 
transfer into MDA-MB-436 and BT-549 cells and then the populations of cells that stably 
expressed TMOD1 were selected by puromycin treatment to generate 436-TMOD1 and 
549-TMOD1 and the control vector was used to generate 436-control and 549-control. B and 
C, After an 8-day type I collagen gel culture, the cells were extracted from the collagen gels 
as described in Material and Methods. A, The cells were seeded at an initial density of 104 
cells/well in 2D culture. Viable cells were counted 4 days after initial seeding and then 
seeded again at the same density. After another 4-day culture, viable cells were counted. The 
total numbers of viable cells derived from the initial cultures were calculated. B, The cells 
were seeded at an initial density of 1 × 105 cells /well in type I collagen gels. After an 8-day 
culture, viable cells were counted. C, Nuclei were stained with propidium iodide, and DNA 
contents were measured with a flow cytometer. 
 
Supplementary Figure S3. TMOD1 positively regulates MMP13 expression and activity. A, 

MMP13 activity in the conditioned media of various MDA-MB-231 cells was measured by the 

FRET-based MMP13 activity assay. Data are shown as the fold changes of MMP13 activity relative 

to the values obtained by in the 231-control or 231-shLuc. B, shRNA-mediated knockdown of 
TMOD1 protein (upper). TMOD1 down-regulation resulted in a reduction in MMP13 
expression. The expression levels of various members of the MMP family were analyzed by 
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semiquantitative RT-PCR (lower). C, TMOD1 overexpression enhanced MMP13 expression. 
Expression levels of MMP13 mRNA were measured by real-time RT-PCR. C, The baseline 
level of TMOD1 and MMP13 in MDA-MB-231, MDA-MB-436, and BT-549 cells. TMOD1 
and MMP13 expression was measured by real-time RT-PCR.  
 

Supplementary Figure S4. TMOD1 enhances nuclear translocation of β-catenin in 
MDA-MB-436 cells and BT-549 cells. A and B, Subcellular localization of β-catenin. The 
effects of TMOD1 overexpression (A) and TMOD1 down-regulation (B) on the subcellular 

localization of β-catenin were analyzed by subcellular fractionation followed by western 
blotting. 


