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Supplementary Fig. S1. HIF-1 activation contributes to brain metastasis. A, Tabular 

view (left) of HIF-1α and HIF-1β activities in 4T1-BM2 and MDA231-BrM2 brain metastatic 

cells as predicted by ISMARA. Ranking of transcription factor (TF) was performed 

according to z-values provided by the analysis. Graphical view (right) of HIF-1β activity in 

4T1-T2, 4T1-LM2, 4T1-BM2 and MDA231, MDA231-BrM2 cells as predicted by ISMARA 

based on published transcriptional microarray datasets. B, HIF-1 promoter activity 

monitored by Luciferase-based reporter assay in D2A1-BM2 (left) and MDA231-BrM2 

(right) cells compared to their respective control parental cells. C, Analysis of Ca9, Glut1 

and Vegf mRNA expressions in D2A1-BM2 cells (left) and of CA9, GLUT1 and VEGFC 

mRNA in MDA231-BrM2 cells (right), respectively, relative to their D2A1 and MDA231 

parental controls (shown as fold change). D, Stable silencing of HIF-1α in 4T1-BM2 (left), 

D2A1-BM2 (middle) and MDA231-BrM2 cells (right) by lentiviral shRNA transduction 

(shHIF-1α #kd1 and #kd2). E, Analysis of Ca9, Glut1 and Vegfa mRNA expressions upon 

HIF-1α silencing shown as fold change between non-silenced control D2A1-BM2_NS 

cells and D2A1-BM2_shHIF-1α (#kd1 and #kd2) cells, shown as fold change. F, Silencing 

of HIF-1α decreases survival of D2A1-BM2 (left) and MDA231-BrM2 (right) cells under 

hypoxic conditions (0.1 % O2) in vitro. P values were determined by a two-tailed Student's 

t-test (*** p<0.005; ** p<0.01; * p<0.05). 
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Supplementary Fig. S2. Repression of miRNA let-7d in brain metastatic cells 

promotes brain metastasis. A, Tabular view of miRNA let-7 motif activity in 4T1-BM2 

and MDA231-BrM2 brain metastatic models as analyzed by ISMARA (left). The ranking 

was performed according to z-values provided by the analysis. Let-7d motif activity in 

MDA231-BrM2 cells compared to the parental control cells as predicted by ISMARA from 

published transcriptional microarray datasets (right). B, Relative expression of miRNA let-

7d in D2A1-BM2 (left) and MDA231-BrM2 (right) cells compared to their respective D2A1-

T2 and MDA231-parental control cells as assessed by Taq-Man qPCR. C, Relative Lin28b 

mRNA expression in D2A1-BM2 (left) and MDA231-BrM2 (right) compared to their 

respective parental control cells. D, Expression of miRNA let-7d in D2A1-BM2 (left) and 

MDA231-BrM2 (right) cells upon lentiviral transduction. E, Proliferation curve of 4T1-BM2 

(left), D2A1-BM2 (middle) and MDA231-BrM2 (right) cells silenced for miRNA let-7d, 

versus NS controls (miR-000) and parental cells. Let-7d silencing does not alter 

proliferation.  
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Supplementary Fig. S3. HIF-1 and miRNA let-7d regulate expression of 

Pdgfb/PDGFA in brain metastatic cells. A, Relative Pdgfb mRNA expression in D2A1-

BM2, D2A1-LM2 and D2A1-T2 cells and Pdgfb protein expression in D2A1-BM2, and 

D2A1-T2 cells. B, Relative PDGFA mRNA and protein expression in MDA231-BrM2 and 

parental MDA231 cells. C, Relative expression of murine Pdgfa and human PDGFB 

mRNA in 4T1-T2 vs. 4T1-BM2 and in parental MDA231 vs. MDA231-BrM2 cells, 

respectively. D, Kaplan-Meier plot shows BMFS of breast cancer patients stratified for 

low and high PDGFA expression levels. The cutoff used is the 67th percentile. E, Relative 

Pdgfb mRNA and protein expression upon stable silencing of HIF-1α (#kd1 and #kd2) in 

D2A1-BM2. F, Relative PDGFA mRNA expression upon stable silencing of HIF-1α (#kd1 

and #kd2) in MDA231-BrM2 cells. G, Relative Pdgfb mRNA expression upon transduction 

of miRNA let-7d in D2A1-BM2 cells. H, Relative PDGFA mRNA expression upon 

transduction of miRNA let-7d in MDA231-BrM2 cells. mRNA expression was determined 

by qPCR and protein levels by western blot. Values represent mean ± SD. P values were 

determined by a two-tailed Student's t-test (*** p<0.005; ** p<0.01; * p<0.05).  
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Supplementary Fig. S4. A, Relative mRNA expression of HIF1a and its targets VEGF, 

CA9 and GLUT1 mRNA upon overexpression of miRNA let-7d in MDA231-BrM2 vs. 

control cells (MDA231-BrM2_miR-000). B, Relative mRNA expression of Hif1a and its 

targets Vegfa, Ca9 and Glut1 mRNA upon overexpression of miRNA let-7d in 4T1-BM2 

cells vs. control cells (4T1-BM2_miR-000). C, Relative miRNA expression of let-7d and 

let-7f upon stable silencing of HIF-1α in 4T1-BM2 cells (HIF-1α_kd#1 and kd#2). mRNA 

expression was determined by qPCR. P values were determined by a two-tailed Student's 

t-test (*** p<0.005; ** p<0.01; * p<0.05). 
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Supplementary Fig. S5. Pdgfb silencing sensitizes brain metastatic cells to death 

under limited growth factors availability. A, Relative Pdgfb mRNA expression (by 

qPCR) and Pdgfb protein levels (by western blotting) in 4T1-BM2 cells after lentiviral 

shRNA transduction (stable silencing). NS, non-silenced control. B, Relative Pdgfb 

mRNA (by qPCR) and Pdgfb protein levels (by western blotting) expression in D2A1-BM2 

cells after lentiviral shRNA transduction (stable silencing). NS, non-silenced control. C, 

Survival of 4T1-BM2 cells in 1% FBS upon stable Pdgfb silencing determined by annexin 

V and PI staining and flow cytometry analysis. Living cells are defined as Annexin-/PI- 

gated cells. B, Proliferation index (CFSE assay) of 4T1-BM2 cells in 1% FBS silenced 

(Pdgfb kd) for Pdgfb vs. control, non-silenced cells (NS). E, Relative cell number 

(determined by crystal violet staining) of D2A1-BM2 cells under 1% FBS upon stable 

Pdgfb silencing. NS, non-silencing control. F, Relative cell number (determined by crystal 

violet staining) of D2A1-BM2_shPdgfb cells under 1% FBS and supplemented with 

recombinant Pdgfbb. G, Relative PDGFA mRNA (by qPCR) and PDGFA protein (by 

western blotting) expression in MDA231-BrM2 cells after lentiviral shRNA transduction 

(#kd1 and #kd2; stable silencing). H, Relative cell number of MDA231-BrM2_NS vs. 

_PDGFA silenced (#kd1 and #kd2) cells at 0, 24 and 48 hours in vitro. NS, non-silenced 

control. P values were determined by a two-tailed Student's t-test (*** p<0.005; ** p<0.01; 

* p<0.05). 
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Supplementary Fig. S6. Pdgfra/b and PDGFRA/B expression in the 4T1-BM2, D2A1-

BM2 and MDA231-BrM2 models and effect of nilotinib on cell growth in vitro and on 

lung metastasis in vivo. A, B, C, Expression of Pdgfra and Pdgfrb mRNA (by qPCR) 

and Pdgfrb protein (by western blotting) in (A) 4T1-BM2 and 4T1-T2 cells, (B) D2A1-BM2 

and D2A1-T2 cells and expression of PDGFRA and PDGFRB mRNA in (C) MDA231-

BrM2 and MDA231-parental cells. D, Proliferation of 4T1-BM2 (left), D2A1-BM2 (middle) 

and MDA-BrM2 (right) cells in vitro in presence of nilotinib at the indicated concentrations 

as compared to vehicle-treated control cells. E, Lung metastatic indexes (determined by 

ex vivo colony counting) of 4T1-BM2 primary tumors implanted orthotopically (mfp). Mice 

were treated daily with nilotinib (30 mg/kg) or vehicle per os from day 10 after tumor 

initiation till endpoint. F, Ex vivo BLI of lung metastases formed in mice injected 

intracarotid with 4T1-BM2 treated daily with nilotinib (30 mg/kg) or vehicle from day 4 till 

endpoint. F, Ex vivo BLI of lung metastases of mice injected intracarotid with 4T1-BM2 

cells and treated daily with nilotinib (30 mg/kg) or vehicle. G, Ex vivo BLI of lung 

metastases of mice injected intracarotid with MDA231-BrM2 cells and treated daily with 

nilotinib (30 mg/kg) or vehicle from day 4 till endpoint. The number of mice per group was 

n=9. Values represent mean ± SD (in vitro) or SEM (in vivo). P values were determined 

by a two-tailed Student's t-test (*** p<0.005; ** p<0.01; * p<0.05).  

 


