Supplemental Information. 
Quantitative real time PCR
Total RNA from murine or human cell lines, were isolated with TRIZol Reagent (Invitrogen) as described6. Briefly, cDNA was synthesized using RT-PCR SuperScript™ III One-Step (Invitrogen) and used as template for qPCR analyzing using TransStart Green qPCR SuperMix (TransGen Biotech) and reactions were carried out in the CFX96 Real-Time System, C1000-Thermal-Cycler. Specific primers for mouse, SPARC Forward: 5´-GCCTGGATCTTCTTTCTCCT-3´, Reverse: 5´-GTTTGCAATGATGGTTCTGG-3´; MT1-MMP Forward: 5´-GCTTTACTGCCAGCGTTC-3´, Reverse: 5´-CCCACTTATGGATGAAGCAAT-3´ was normalized to GAPDH (glyceraldehyde-3-phosphate dehydrogenase) expression Forward: 5´-CAAAATGGTGAAGGTCGGTG-3´, Reverse: 5´-CAATGAAGGGGTCGTTGATG-3´. Human primers: SPARC Forward: 5´-GCGGAAAATCCCTGCCAGAA-3´; Reverse: 5´-GGCAGGAAGAGTCGAAGGTC-3´; MT1-MMP Forward: 5´-CAACATTGGAGGAGACACCCACT-3´, Reverse: 5´-CCAGGAAGATGTCATTTCCATTCA-3´ was normalized to TBP (TATA box-binding protein) expression Forward: 5´-TGCACAGGAGCCAAGAGTGAA-3´, Reverse: 5´-CACATCACAGCTCCCCACCA-3´.
Primers for MT1-MMP (upper primer, 5’-TTGGAGGAGACACCCACTTTGACT-3’; lower primer, 5’- CCAGGAAGATGTCATTTCCATTCAG-3’), SPARC (upper primer, 5’-TGTGGCAGAGGTGACTGAGGTATC -3’; lower primer, 5’- TCGGTTTCCTCTGCACCATCA-3’) and TBP (upper primer, 5'-TGCACAGGAGCCAAGAGTGAA-3’; lower primer, 5'-CACATCACAGCTCCCCACCA-3’), were selected with Oligo 6.0 program (National Biosciences, Plymouth, MN).
For RT-qPCR on the samples of the breast cancer cohort, total RNA extraction, cDNA synthesis and qPCR reaction have been described elsewhere14. Quantitative values were obtained from the cycle number (Ct value) using QuantStudio 7 Flex real-time PCR system (Applied Biosystems, Foster City, CA). Data from each sample were normalized on the basis of its content in TBP transcripts. TBP encoding the TATA box-binding protein (a component of the DNA-binding protein complex TFIID) was selected as an endogenous control due to the moderate level of its transcripts and the absence of known TBP retro-pseudogenes (retro-pseudogenes lead to co-amplification of contaminating genomic DNA and thus interfere with RT-PCR transcripts, despite the use of primers in separate exons). Relative mRNA expression levels were calculated using the 2^−ΔCt method, with TBP as the reference gene. Primers for MT1-MMP Specific primers details are listed in supplementary information. 

Fluorescent Gelatin Degradation Assay
Assays of fluorescent gelatin degradation were performed and quantified as previously described15. Briefly, clean coverslips are incubated with 1:2000 poly-L-lysine (0.5 µg/ml, Sigma) 20 min at room temperature (RT), washed with PBS and incubated with 0.5% glutaraldehyde 15 min RT. Then washed 3 times with PBS and incubated for 10 min at RT the glass slides by inversion on gelatin-A488 (G13186, Invitrogen) placed on Parafilm previously cleaned with 70% ethanol. The coverslip was washed with PBS and incubated with 5 mg/ml sodium borohydrate (Sigma) during 3 min. The coverslip is washed 3 times with PBS, complete medium is added and incubated with cell suspension. The seeded cells were previously treated with TGF-β (2 ng/ml, Peprotech), SB431542 (20 ng/ml, StemCell) or Galunisertib (1 µg/ml) overnight. After 3h of seeding, cells continued to receive the corresponding treatment. Then, cells were fixed 20 min RT with PFA 4% and stained with phalloidin (A22283, Life technologies) and DAPI (Santa Cruz Biotechnology). Slides were observed in a Nikon EclipseTM E400 fluorescence microscope and photographed with a CoolpixH 995 digital camera. The degradation capacity of the cells was determined using Image J, where levels of proteolysis were quantified as negative fluorescent areas.

Immunofluorescence analysis
LM38-LP or MCF10DCIS cells grown in complete medium on chamber slides were transfected with SPARC siRNA.  Subconfluent monolayers were gently washed with cold PBS and processed for immunofluorescence. Briefly, slides were fixed with 4% PFA in PBS for 15 minutes and permeabilized with 0.3% Triton X-100, with a blocking solution containing 5% FBS in PBS for 1h at room temperature. Fixed cells were incubated overnight with the primary antibody and the following day fixed cells were incubated 2h with secondary antibody. Nuclei were counterstained with DAPI (Santa Cruz Biotechnology) and slides were observed in a Nikon EclipseTM E400 fluorescence microscope and photographed with a CoolpixH 995 digital camera. Mean Fluorescence (AU) was quantified by using Image J software.

Western blot assay
Subconfluent monolayers of tumor cells (LM38-LP or MCF10DCIS) were transfected with SPARC siRNA or were treated with or without SB431542. Samples were then processed for Western blot analysis. Briefly, cells were gently washed with PBS and lysed using protein extraction lysis buffer (50 mM Tris-HCl (pH 8.0); 100 mM NaCl; 1% Triton, 1 mM aprotinin, 1 mM phenylmethylsulfonyl fluoride, 2 mg/ml leupeptin and 10 mM EDTA/EGTA). Protein concentration was determined by Bradford method according to the manufacturer’s instruction (Merk). Aliquots from the cell lysates were separated by electrophoresis and analyzed in 10% sodium dodecyl sulfate-polyacrylamide gel (SDS-PAGE) and transferred onto a PVDF membrane. After blotting, the membrane was incubated with primary antibody followed by a horseradish peroxidase conjugated secondary antibody, for 1 h at room temperature. Blots were developed using the ECL detection kit and ImageQuant LAS 500 CCD imager (GE Life sciences). Membranes were stripped and incubated overnight with an anti-tubulin antibody as a loading control.  

Antibodies
Antibodies for immunofluorescence and IHC (conventional or Immunofluorescence) analysis on tissue sections, the following primary antibodies were used: anti-human MT1-MMP (clone LEM-2/15.8, Millipore MAB3328, 1/100) anti-mouse MT1-MMP (PA5-13183, Invitrogen, 1/500), Ki-67 (clone MIB-1, Dako, 1/100), anti-human SPARC (GTX133747 GeneTex), anti-mouse SPARC (PA-5-80062, Invitrogen, 1/500), anti-SMAD-4 (sc-7966, Santa Cruz, 1/200), anti-ki67 (ab1558, Abcam, 1/500), anti-Progesterone receptor A/B (#8757, Cell Signaling, 1/100), anti-Estrogen receptor alfa (sc-542, Santa Cruz, 1/100), anti-HER2/neu (Clon, 4B5, VENTANA anti-HER2/neu, Roche). For immunofluorescence staining of cells in culture: F-actin was stained with Alexa546-phalloidin (A22283, Life technologies, 1/1000) and nuclei with 4',6-diamidino-2-phenylindole (sc-3598, Santa Cruz, 1 μg/ml). Secondary antibodies Goat anti-rabbit A488 (ab150077, abcam, 1/500) or anti mouse A488 (ab150113, abcam, 1/500) were used. For immunoblotting analysis, we used anti p-SMAD 2/3 (Cell Signalling, D27F4 1/500) anti-SMAD 2/3 (sc-133098, Santa Cruz, 1/100), anti-MT1-MMP (clone MAB3328, Millipore, 1/500), β-tubulin (#2146, Cell Signalling, 1/3000) and detection was performed with anti-rabbit IgG Mouse-HRP (RD#HAF007, R&D Systems, 1/5000) or anti-mouse IgG Rabbit-HRP (RD#HAF008, R&D Systems, 1/5000).

Supplementary figure legends
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Figure supplementary 1. SPARC expression in advanced stages. A. SPARC levels using the H-score method in the adjacent peritumoral tissues, invasive breast carcinomas and in lymph node metastasis (LNM) in Roffo’s cohort. EPI vs IDC** p=0.0031, IDC vs LNM* p= 0.0450 Kruskal-Wallis test. B. Proportion of negative or positive tumors for SPARC EPI vs IDC, **p=0.0017, IDC vs LNM *p= 0.03, X2 test, two-side. C. Representative SPARC IHC staining in lymph node metastasis. D. Metastasis-free survival (MFS) curves for IDC tumor patients with low and high SPARC expression by IHQ. 
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Figure supplementary 2. SPARC and MT1-MMP expression in cell line collection A. Expression levels of MT1-MMP (left panel) and SPARC (right panel) in a collection of breast cancer cell lines from the GSE48213 dataset, categorized by Luminal (blue) and Basal (red) subtypes. B. Metastasis-free survival (MFS) curves for breast tumor patients with low and high MT1-MMP (left panel, p=0.014) SPARC mRNA expression (middle panel, NS) and the combination of both markers (NS) mRNA expression as compared with normal breast tissue. The 458 breast tumors were divided into two groups with low (<3) and high (>3) for both markers. 
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Figure supplementary 3. A new syngenic intraductal model. A. LM38-LP intraductal model characterization. Balb/c mice were intra-nipple injected with LM38-LP cells in the foth mammary glands. Whole-mount and H&E images of in situ, microinvasive and invasive stage of tumors, at 3, 4 and 5 weeks respectively after intraductal inoculation. Scale bar: 50 µm. B.  Representative ER, PR and HER2/neu IHC staining in invasive tumors after intraductal injection of LM38-LP. Insets corresponds to positive corresponding control: normal epithelial duct (PR and ER) and Positive HER2/neu breast tumor. Scale bar: 100 µm. C. Immunofluorescence analysis of α-SMA (red) and DAPI (blue) in in situ (upper panel) or invasive (lower panel). Scale bar: 50 µm.
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Figure supplementary 4. Knockdown of SPARC by RNAi did not affect cell proliferation or morphology. A. Immunofluorescence staining for MT1-MMP (red) and SPARC (red) expression in LM38-LP and MCF10DCIS wild type cells. Scale bar: 10 µm. B. Contrast face images illustrating morphology of LM38-LP and MCF10DCIS cells transiently silenced or not for SPARC. Scale bar: 50 µm. C. Quantification of viable Trypan blue LM38-LP and MCF10DCIS cells transiently silenced or not for SPARC. D. Immunofluorescence staining for MT1-MMP (red) and SPARC (red) expression in MCF10DCIS cells transiently silenced or not for SPARC. Scale bar 10 um. E. Quantification of fluorescent signal for MT1-MMP and SPARC expression in MCF10DCIS cells transiently silenced or not for SPARC. *** p<0.0001 and *p<0.05 using two tailed t-test.
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[bookmark: OLE_LINK1]Figure supplementary 5. Identification of co-expressed genes. A. Euler diagram representing the number of genes co-expressed with each of the 4 genes and the overlap between them. B. Number of genes co-expressed by SPARC and MT1-MMP in the 6 groups of samples considered. C. mRNA levels of SPARC (left panel) and MT1-MMP (right panel) in MCF10DCIS cells after SB431542 treatment (20 ng/ml). Values corresponding to means ± SEM, n = 3. t-test, **p<0.01. D. Western blot and quantification of SPARC MCF10DCIS cells after SB431542 treatment (20 ng/ml). Values corresponding to means ± SEM, n = 3. t-test, **p<0.01. E. Single cell tracking assay in 3D collagen microdevice in MCF10DCIS cells treated or not with TGF-β and SB431542. Violin plot of track mean speed, ***p<0.001, Kruskal-Wallis test. F. Immunofluoresce illustrating SPARC and TGBRI expression in invasive tumors after intraductal injection of LM38-LP. Scale bar: 10 µm.
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