
SUPPLEMENTARY DATA: 

 

Figure S1: Histological properties of tumors developed in junD-/- mice 

(A) HES coloration of sections from ras and ras junD-/- tumours. (B) Histological analysis of sections 

from ras and ras junD-/- tumours co-stained with specific antibodies against E-cadherin (in green, anti-

E-cadherin antibody : 4065, Cell signalling ; 2nd antibody : anti-rabbit-Alexa, A-11070 Molecular 

probes) and Vimentin (in red, anti-Vimentin antibody : RV202, abcam ; 2nd antibody :anti-mouse-Cy3, 

715-165-151, Jackson ImmunoResearch) or E-cadherin (in green) and SM-α-actin (in red, anti- SM-α-

actin antibody : A2547, clone1A4, Sigma; 2nd antibody : anti-mouse-Cy3, 715-165-151, Jackson 

ImmunoResearch), as indicated. (C) Histological analysis of sections from ras and ras junD-/- tumours 

specifically stained with JunD-specific antibody (sc-74, tebu-bio). Arrows indicate typical nuclear 

staining in epithelial cells (e) or surrounding fibroblasts (f). As expected, tumors from junD-/- mice (c-

h) did not exhibit any JunD staining. (D) CXCL12-staining detected in ras junD-/- tumours showing 

high fibroblastic expression as well as staining at the surface of epithelial cells, most probably 

reflecting fixation of the CXCL12 ligand on CXCR4-receptor. (E) Typical HES views of grafted 

tumours after cell injection in wt (a,c) and junD-/- mice (b,d). Scale bars = 40µm in (Aa-d;Ba-d;Da,b), 

20µm in (Be-h;Dc,d) and 10µm in (C). 

 

Table S1: junD−/− fibroblasts exhibit gene expression profiling similar to CAFs 

List of CAF-specific genes up-regulated in junD−/− fibroblasts compared to wt cells. Genes are 

classified according to their function and/or sub-cellular localization. Fold changes correspond to the 

differential expression levels in junD−/− fibroblasts versus wt cells. Genes in bold were found in 

studies of reference (Allinen et al. 2004; Farmer et al. 2009). 

 

Figure S2: CXCL12-pathway is involved in the myofibroblastic properties of junD-/- fibroblasts 

(A) Phase contrast images showing representative immunofluorescence from wt and junD-/- cells co-

stained with fluorescent phalloidin (F-actin, in green) and immunofluorescence using a specific SM-α-

actin antibody (in red). Merged images reveal co-localization (in yellow) in junD-/- but not in wt cells. 

(B) Quantification using ImageJ software of myofibroblast markers in wt and junD−/− fibroblasts. The 

intensity of SM-α-actin and F-actin stainings, the number of adherens junctions (AJ) or focal 

adhesions (FA) per cell, and the size of FA (µm) are listed. Values are presented as means ± SEM. p 

values by student’s test are indicated for each measure. A.U. stems for arbitrary units. (C) Left part: 

Relative levels of SM-α-actin mRNA in wt and junD-/- fibroblasts. β2-microglobulin was used as an 

internal control. Right part: SM-α-actin mRNA levels in junD-/- fibroblasts following silencing of 

CXCL12 (siRNA CXCL12) or HIF-1α (siRNA HIF-1α) and compared to untreated cells (-) or to cells 

transfected with an untargeted siRNA (sicontrol). (D) Upper part: Representative immunofluorescence 



of SM-α-actin staining from junD-/- fibroblasts. Cells were either untreated (-SB431592) or incubated 

for 12 hours with a specific inhibitor of TGF-β pathway (+SB431592). Lower part: Western blot 

analysis of whole cell extracts from junD-/- fibroblasts incubated or not with SB431592. Analyses were 

performed using specific antibodies for SM-α-actin and the phosphorylated form of Smad3, as an 

internal control for inhibition of the TGF-β pathway. Ponceau coloration was used as an internal 

control for each protein loading; a representative gel is shown. (E) Left part: Relative levels of 

CXCL12 mRNA in wt and junD-/- fibroblasts. β2-microglobulin was used as an internal control. Right 

part: CXCL12 mRNA levels in junD-/- fibroblasts following silencing of CXCL12 (siRNA CXCL12) 

or HIF-1α (siRNA HIF-1α) and compared to untreated cells (-) or to cells transfected with an 

untargeted siRNA (si control). (F) Quantification of myofibroblast markers in junD−/− fibroblasts after 

transfection with an untargeted siRNA (+ si control) or with a CXCL12-directed siRNA (+ si 

CXCL12). (G) Western blot (left) and FACS (right) analysis showing expression of the CXCR4 

receptor at the surface of the fibroblasts. 

 

Figure S3: Variation of HIF-1α protein levels modulates myofibroblast properties. 

 (A) Left part: Relative levels of HIF-1α mRNA in wt and junD-/- fibroblasts. β2-microglobulin was 

used as an internal control. Right part: HIF-1α mRNA levels in junD-/- fibroblasts following silencing 

of CXCL12 (siRNA CXCL12) or HIF-1α (siRNA HIF-1α) and compared to untreated cells (-) or to 

cells transfected with an untargeted siRNA (si control). (B) Quantification of myofibroblast markers in 

junD−/− fibroblasts after transfection with an untargeted siRNA (+ si control) or with a HIF-1α-

directed siRNA (+ si HIF-1α). (C) Western blot analysis of cytosolic (C) or nuclear (N) extracts from 

wt fibroblasts incubated or not with DFO. Analysis was performed using a specific HIF-1α antibody, a 

kind gift of J. Pouysségur. Ponceau staining was used as an internal control for protein loading. (D) 

Quantification of myofibroblast markers in wt fibroblasts incubated with (+DFO) or without (-DFO) 

desferrioxamine (E) Quantification of myofibroblast markers in junD−/− fibroblasts incubated with 

(+NAC) or without (-NAC) N-acetyl-cysteine. The intensity of SM-α-actin and F-actin stainings, the 

number of AJ or FA per cell and the size of FA (µm) are listed. Values are presented as means ± SEM. 

p values by student’s test are indicated for each measure. A.U. stems for arbitrary units.  

 

Table S2: Quantitative analysis of HER2, BLC and Lum-A human breast cancers 

Table showing quantitative data of intensity staining, percentage of positive cells and H score 

(Intensity x % cells) in the epithelium and the stroma of HER2 (n=36), BLC (n=44) or Lum-A (n=23) 

human breast cancers. Each line represents one tumor. Analyses were performed using CXCR4-, 

CXCL12-, Ki67- and SM-α actin-specific antibodies. Color code was as the following: maximal 

intensity value was arbitrarily defined as 4; red represents high signal intensity (Int ≥3), orange, 

intermediate intensity (3> Int ≥ 2); yellow, low intensity (2> Int ≥ 1) and white, faint or no detected 



signal (Int < 1). Percentage of positive cells was as follow: Yellow : 0≤ % ≤ 49, orange : 50 ≤ % ≤ 79, 

red : % ≥ 80. Finally, H score was calculated as follow: Intensity x % cells, and color code was as 

follow : yellow : 0 ≤ H ≤ 159, orange : 160 ≤ H ≤ 269, red : ≥ 270. Both epithelium and stroma have 

been separately analyzed. Means of each measure are indicated below, as well as p values 

corresponding to t-test from comparative analysis of HER2 vs BLC, HER2 vs Lum-A and BLC vs 

Lum-A. p values are represented as highly significant in red (p ≤ 0.01),  significant in orange (p ≤ 

0.05) or non-significant (NS). 

 

Figure S4: HER2 and BLC tumors are associated with high proliferation rate and pro-

inflammatory response when compared to Lum-A 

Sections and histological analysis of HER2 (a-c), BLC (d-f) and Lum-A (g-i) human breast tumors. 

(A) Representative staining of Ki67 (A) in each tumour type. Below are the tables summarizing the 

quantitative means of staining intensity (Intensity), percentage of positive cells (% cells) and scoring 

(Intensity x % cells) in the epithelium and in the stroma, respectively. (B) Representative staining of 

CD68 in each tumour type. Data are presented below as number of CD68-positive macrophages (mean 

± SEM). p values by student test are represented as highly significant in red (p ≤ 0.01),  significant in 

orange (p ≤ 0.05) or non-significant (NS). Scale bars = 40µm. 

 

Figure S5: GO term Oxido-reduction (GO:0055114) in HER2, BLC and Lum-A breast cancers 

(A) Pathway analysis plot: each bar of the X-axis represents each gene found in the GO:0055114 

pathway. The height of the bar indicates the influence of each gene in the pathway according to the 

tumor subtype. Horizontal markers in a bar indicate one SD away from the reference point; two or 

more horizontal markers in a bar indicate a statistically significant association of the corresponding 

gene with the tumor subtype. (B) Hierarchical clustering of breast tumors based on the GO:0055114 

pathway genes. (C / D) Principal component analysis of the GO:0055114 pathway genes. (C) 

Representation of the tumor using the first two principal components: each dot corresponds to a tumor. 

The x and y axes represent the coordinates of the tumor on the first and second principal components 

(respectively). (D) Representation of the genes using the first two principal components: each arrow 

corresponds to a gene. The x and y coordinates are the correlation of the gene with the first and second 

principal components (respectively). 

  

Figure S6: GO term oxido-reductase activity (GO:0016491) in HER2, BLC and Lum-A breast 

cancers. Same legend as in Figure S5. 

 

Table S3: List of genes involved in oxido-reduction that are up-regulated in HER2 vs BLC 

Are indicated in bold the genes that have been cited in the text. 

 



Figure S7: Specificity of the antibodies used on human samples.  

(A) Western blots showing CXCR4 or JunD protein in extracts from various human breast cancer cell 

lines. Ponceau coloration was used as an internal control for each protein loading; a representative gel 

is shown (B) Western blots showing HIF-1α or CXCL12 protein in extracts from human breast cancer 

cell lines that have been treated with DFO (for detection of HIF-1α) or DFO+Brefeldin (for detection 

of CXCL12). DFO is an iron chelator, which inhibits PHD and thus increases HIF-1α; Brefeldin 

(100γM) interferes with retrograde transport and avoid secretion of CXCL12 in the medium. (C) 

Relative levels of CXCR4 (left part) or CXCL12 (right part) mRNA in various breast epithelial cell 

lines. GAPDH was used as an internal control. (D) The specificity of the human CXCL12-recognizing 

antibody has been evaluated by performing a competitive assay using 2-fold molecular excess of 

human CXCL12 ligand. In that aim, since CXCL12 molecular mass is 8kD, we incubated 1300ng of 

CXCL12 antibody (ab9797 AbCam) with 100ng of human recombinant CXCL12 (350NS 

R&Dsystem) per reaction. By this method, we depleted the pool of antibody that specifically 

recognizes CXCL12. We performed IHC on HER2-amplified breast adenocarcinomas following this 

treatment. The same areas of 3 different tumors are shown with or without human recombinant 

CXCL12, as indicated. This competitive depletion severely decreased the staining in both fibroblasts 

and epithelial cells (arrows), further arguing that the antibody we used is specific and the detected 

staining did not result from unspecific background. 
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