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Supplementary Figure Legends 

Supplementary Figure 1. SB203580 treatment decreases FOXC2 immunostaining 

but neither SB203580 nor p38 shRNA impact FOXC2 transcript levels. (a) The 

indicated cells were immunostained with antibodies against p-p38 (green) and FOXC2 

(red). Nuclei were counterstained with DAPI (blue). Scale bar, 20 μm. (b) The indicated 

cells were treated with vehicle or SB203580 and subsequently immunostained with 

antibodies against FOXC2 (green). Nuclei were counterstained with DAPI (blue). Scale 

bar, 20 μm. (c) The relative expression of FOXC2 mRNA in the indicated cells, treated 

with vehicle or SB203580, was determined by qRT-PCR. GAPDH was used as the 

reference gene. (d) The relative expression of FOXC2 mRNA in the indicated cells, 

transduced with control shRNA (shControl) or p38 shRNA (shp38), was determined by 

qRT-PCR. GAPDH was used as the reference gene.  

Supplementary Figure 2. Monitoring mammary tumor progression and the effect 

of SB203580 treatment. (a) RFP/luciferase-labeled 4T1 cells were orthotopically 

injected into mice, subsequently treated daily with vehicle (left panels) or SB203580 

(right panels). Bioluminescent imaging was used to monitor weekly primary tumor 

growth. (b) The bioluminescent signal from the primary tumors from mice in (a) was 

quantified and plotted as the total photon flux emitted by the primary mammary tumors 

over time. (c) Macroscopic images of the lungs from mice in (a), harvested at 3, 4, 5 

and 6 weeks, after implantation and treatment. n=5 mice per group. Veh=vehicle; 

SB=SB203580. (d) Representative hematoxylin and eosin staining of lung sections, 

harvested from mice described in (a), at 5 weeks after implantation and treatment. 

Scale bar, 100 μm. 



Supplementary Figure 3. p38 inhibition compromises colonization in an 

experimental metastasis model. (a) Luciferase-labeled MDA-MB-231 cells were 

injected into NOD/SCID mice via the tail-vein. Starting 48 h post-implantation, the mice 

were treated daily with vehicle or SB203580 (n=6 mice per group). The emergence of 

lung metastases was monitored by bioluminescent imaging. Representative 

bioluminescent images, at 8 weeks post-implantation, are shown. (b) The Kaplan-Meier 

event-free survival curves of mice, injected with luciferase-labeled MDA-MB-231 cells 

via the tail-vein, and subsequently treated daily with vehicle or SB203580, were 

generated. n=6 mice per group. The Gehan-Breslow-Wilcoxon method was used to 

compare the Kaplan-Meier survival curves and compute the corresponding p values. (c) 

Luciferase-labeled MDA-MB-231 cells, transduced with either control shRNA 

(shControl) or p38 shRNA (shp38), were injected into NOD/SCID mice via the tail-vein 

(n=7 mice per group). The emergence of lung metastases was monitored by 

bioluminescent imaging. Representative bioluminescent images, at 9 weeks post-

implantation, are shown. (d) The Kaplan-Meier event-free survival curves of mice 

injected via the tail-vein with luciferase-labeled MDA-MB-231 cells, transduced with p38 

shRNA (shp38) or control shRNA (shControl), were generated. n=7 mice per group. The 

Gehan-Breslow-Wilcoxon method was used to compare the Kaplan-Meier survival 

curves and compute the corresponding p values. 

Supplementary Figure 4. p38 inhibition compromises EMT and the formation of 

invadopodia. (a) SB203580 and SB202190 affect EMT markers, but not Akt activity. 

HLME-Snail cells were treated with 20µM of SB203580, SB202190, or vehicle for 24hrs. 

Cells were lysed and the corresponding lysates were analyzed by immunoblotting for p-



Akt, Akt, FOXC2 and ZEB1. β-actin was used as a loading control. (b) HMLE-Snail cells 

were plated on FITC-conjugated gelatin (green) and treated with vehicle or SB203580. 

After 16 h, the cells were fixed and stained with fluorescent phalloidin, which binds to F-

actin, and the nuclei were counterstained with DAPI to facilitate visualization of the cells. 

Areas of gelatin degradation, appearing as punctate black areas beneath the cells, are 

indicated by white arrows. Representative images are shown. Scale bar, 20 μm. 

Supplementary Figure 5. p38 interacts with FOXC2. (a, b) HEK293T cells were 

transfected with Myc-FOXC2 and HA-p38 or a kinase-dead mutant of p38 (HA-p38-DN) 

and subjected to immunoprecipitation (IP) with anti-HA (p38), anti-Myc (FOXC2) or 

control IgG followed by immunoblotting (IB) with antibodies as indicated.  

Supplementary Figure 6. ZEB1 knockdown affects the mammosphere-forming 

ability. (a) SUM159 control cells (FF3) and shZEB1 cells were subjected to a sphere-

formation assay. Data are presented as the mean number of spheres formed/500 

seeded cells ± SEM. (b) SUM159 FF3 and shZEB1 cells were lysed and the 

corresponding lysates were analyzed by immunoblotting for p-ATF2, ATF2, FOXC2 and 

ZEB1. β-actin was used as a loading control. 
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Supplementary Figure 2
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Supplementary Figure 4
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Supplementary Figure 6
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