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SUPPLEMENTAL MATERIAL 

SUPPLEMENTAL FIGURE LEGENDS 

SUPPLEMENTAL FIGURE 1. Adenoviral-mediated transient expression of FOXC1 increases 

invasion of MCF10A cells. A, representative immunoblots demonstrating transient overexpression of 

FOXC1 in MCF10A cells transduced with control adenovirus (AdGFP) or adenovirus encoding FOXC1 

(AdFOXC1). B, relative invasion of MCF10A cells transduced with AdGFP or AdFOXC1. C, relative 

migration of MCF10A cells transduced with AdGFP or ADFOXC1. D, relative transcript levels of EMT-

related genes normalized to AdGFP transduced cells. GAPDH was used as an endogenous control. Data 

represent three independent experiments and are presented as mean +/- SEM. *, P < 0.05. 

SUPPLEMENTAL FIGURE 2. Transient expression of FOXC1 increases invasion of MCF12A cells. 

A, representative immunoblots demonstrating transient overexpression of FOXC1 in MCF12A cells 

transfected with empty vector (pcDNA) or vector encoding FOXC1 (FOXC1). B, relative invasion of 

MCF12A cells transduced with AdGFP as control or AdFOXC1. C, relative migration of MCF12A cells 

transduced with AdGFP as control or AdFOXC1. D, relative transcript levels of EMT-associated genes 

normalized to cells transduced with AdGFP with GAPDH used as an endogenous control. Data represent 

three independent experiments and are presented as mean +/- SEM. *, P < 0.05. 

SUPPLEMENTAL FIGURE 3. Transient overexpression of FOXC1 by viral transduction slows the 

growth MCF10A cells and has no significant effect on MCF12A growth. Graphs illustrate the number 

of viable MCF10A (A) or MCF12A (B) cells at 24, 48, 72, 96, 120, or 144 hours post-transduction with 

control adenovirus (AdGFP) or FOXC1 encoding virus (AdFOXC1). Data summarize three independent 

experiments. Error bars represent SD. *, P < 0.05; **, P < 0.01. 

SUPPLEMENTAL FIGURE 4. Expression of FOXC1 positively correlates with MMP7 expression in 

breast cancers and breast cancer cell lines. Log(2) transformed, median centered data from Ivshina (A), 

Charaffe (B) and Neve (C) data sets were plotted by FOXC1 (x-axis) and MMP7 (y-axis). Data from 

Scheutz 2 (A) was colored coded according to estrogen receptor (ER) status. D, representative western 

blots demonstrating FOXC1 (Cell Signaling, #7415) and MMP7 (R&D Systems, AF907) protein 

expression in a number of breast cancer and non-transformed mammary epithelial cell lines. P values less 

than 0.05 were considered statistically significant. 

SUPPLEMENTAL FIGURE 5. Transient overexpression of FOXC1 in MCF10A or MCF12A cells 

results in increased expression of MMP7. A, conditioned media from MCF12A cells transfected with 

empty pcDNA vector or vector encoding FOXC1 was used in an ELISA for MMP7. The bar graph 

summarizes the mean +/- SD for three independent experiments.  Transcript levels of MMP7, MMP2 and 

MMP9 in MCF10A (B) or MCF12A (C) cells transduced with control adenovirus (AdGFP) or adenovirus 

encoding FOXC1 (AdFOXC1). Data are relative to the respective AdGFP transduced control cells; 

GAPDH was used as endogenous control. Data summarize three independent experiments and are 

presented as mean +/- SD. D, levels of FOXC1 (light grey) or MMP7 (dark grey) transcripts in MCF10A 

(left panel) or MCF12A (right panel) cells transduced with the indicated multiplicity of infection (MOI) 

of FOXC1 adenovirus relative to untreated cells (0 MOI). GAPDH was used as endogenous control. *, P 

< 0.05. 

SUPPLEMENTAL FIGURE 6. Silencing of FOXC1 in basal-like breast cancer cell lines results in 

decreased expression of MMP7. A, FOXC1 and MMP7 expression in HCC1187 cells 72h post-

transduction with lentivirus encoding control shRNA targeted to luciferase (shluc) or three different 

shRNAs targeted to FOXC1 (shFOXC1#2, shFOXC1#3, shFOXC1#4). Data summarize three 

independent experiments and are presented as mean +/- SE. B and C, FOXC1 and MMP7 expression in 

HCC1143 (B) or MDA468 (C) cells 72h post-transduction with lentivirus encoding shRNA targeted to 
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luciferase (shluc) or FOXC1 (shFOXC1#3, shFOXC1#4). Data are the mean value of triplicate wells from 

a single experiment. D, FOXC1 and MMP7 expression in MDA-MB-468 cells stably expressing shRNAs 

to luciferase (shluc) or FOXC1 (shFOXC1#3, shFOXC1#4). Cells were selected with puromycin for at 

least two weeks. RNA was harvest in triplicate from three sequential passages of each cell line. Data are 

presented as mean +/- SE. *, P < 0.01. **, P <0.05. †, P = 0.053. 

SUPPLEMENTAL FIGURE 7. Associations between FOXC1 or MMP7 expression and overall 

survival in the Sorlie et al. and van de Vijver et al. data sets. Kaplan-Meier curves of overall survival 

using data from the Sorlie et al. (A and B) or van de Vijver et al. (C and D) data sets. Samples were 

stratified by high (upper quartile) or low (lower three quartiles) expression of FOXC1 (A and C) or 

MMP7 (B and D). P values less than 0.05 were considered statistically significant. 
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Supplemental Table 1. 
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Supplemental Table 2. 
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Supplemental Table 3. 
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