
 1

Supplementary Materials and Methods   
 
 
Quantitative real-time PCR 
 
Real-time PCR was performed as described in the main text using an additional 

TaqMan Gene Expression Assay for p63 (Applied Biosystems).  

 

Western blotting 

Western blotting was performed as described in the main text using additional 

antibodies specific to LOX (OpenBiosystems)(1), MMP2, MMP9 and MMP14 

(Abcam). 

 

LOXL2 activity assay 

Fluorescence-based enzymatic activity assays were performed with 20nM 

recombinant human LOXL2 protein (R&D systems) as described in the main text. 

 

MTS assay 

Cells were plated in triplicate in 96-well plates and cell proliferation assay performed 

on days 0, 1, 2, 3 and 6. For measurements, 20 μl of CellTiter 96® AQueous One 

Solution reagent (Promega) was directly added to media in culture wells, plates 

incubated for 2 hr at 37°C, then absorbance measured at 490 nm using a 

SpectroMax5 plate reader (Molecular Devices). 

 

Zymography 

Gelatin zymography was performed to assess MMP activity as previously described 

(2, 3). 
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Immunohistochemistry/Immunofluorescence 

Staining was performed as previously described in the main text using additional 

antibodies to LOX (OpenBiosystems)(1), Ki67 (Novocastra), activated-Caspase-3, 

MMP9 and p63 (Abcam).  

 

 

Supplementary Figure Legends 

 

Supplementary Figure 1 

Distribution of DSGA-transformed expression levels of ESR1 levels in NKI data 

shows a bimodal distribution. Tumors were deemed Estrogen Receptor negative if 

levels did not exceed -3.8. 

 

Supplementary Figure 2 

(A) Quantitative RT-PCR analysis of LOXL2 mRNA expression in 4T1 (left panel) 

and MDA-MB-231 (right panel) control and shLOXL2 cells. 

(B) Western blot analysis of LOXL2 protein expression in concentrated conditioned 

media (CM) collected from 4T1 (left panel) and MDA-MB-231 (middle panel) control 

and shLOXL2 cells, or cells transfected with siRNA compared with mock-transfected 

control (right panel). 20μg of protein was loaded per well.  

(C) LOXL2 enzymatic activity in CMs from control or shLOXL2 cells, and in human 

recombinant protein, measured with and without 10μM D-penicillamine (D-pen). 

(D) Western blot analysis of LOX protein expression in concentrated CMs collected 

from 4T1 control and shLOXL2 cells. 
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Supplementary Figure 3 

(A) MTS assay. Quantification of 4T1 (upper panel) and MDA-MB-231 (lower panel) 

wild-type (wt), control (cont) and shLOXL2 (sh) cell growth rate using the MTS 

reagent. Points represent the mean of two independent experiments carried out in 

triplicate ± SD. 

(B) Quantification of primary mammary tumor growth of 4T1 (upper panel) and MDA-

MB-231 (lower panel) control (cont; wild-type or expressing a scrambled control 

shRNA) and shLOXL2 (sh) cells. Mice were either untreated or treated with D-pen. 

N=5 mice per group.  

(C) Quantification of lung metastases formed after orthotopic injection of MDA-MB-

231 control (wild-type or expressing a scrambled control shRNA) and shLOXL2 cells. 

At least n=3 mice per group. Metastases were counted in H&E stained sections and 

normalized for area of section. Representative images are shown in right panel. 

Scale bar, 200μm. 

(D) Quantification of area of osteolytic lesions formed in tibia and femurs from mice 

bearing 4T1 control (cont) or shLOXL2 tumors. Mice were either untreated or treated 

with D-pen. N=5 mice per group. 

 

Supplementary Figure 4 

Immunohistochemical staining of 4T1 and MDA-MB-231 control or shLOXL2 tumor 

sections for (A) Ki67, (B) activated caspase-3, and (C) LOX and LOXL2 and DAPI.  

(D) Immunohistochemical staining of PyMT tumor sections from control or D-pen 

treated mice for Ki67 (upper panels) and activated-caspase-3 (lower panels). Scale 

bars 200μm except 100μm in (C).  
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Supplementary Figure 5 

(A) Invasive branching structures formed by MDA-MB-231 control or siLOXL2 cells 

grown in 3D collagen, treated with or without recombinant human TIMP1. Scale bar, 

upper panels; 500μm, lower panels; 200μm. 

(B) Gelatin zymography analysis of MMP9 activity in concentrated CMs from MDA-

MB-231 control and shLOXL2 cells (left panel), and 4T1 control and shLOXL2 cells 

(right panel).  

(C) Immunofluorescent images of tumor sections from mice bearing 4T1 control (left 

panel) or shLOXL2 (right panel) tumors stained with MMP9 antibody and DAPI. 

Scale bar, 100μm. 

 

Supplementary Figure 6 

(A) Western blot analysis of LOXL2, LOX, MMP9, MMP2 and MMP14 in lysates 

collected from FVB mammary tissue at different stages of development. 

(B) Immunohistochemistry images of mammary gland sections from 8 week-old 

virgin (8wV), 16 day pregnant (16dP), 1 day lactating (1dL), 8 day lactating (8dL), 2 

day involuting (2dI) and 4 day involuting (4dI) wild-type FVB mice. Sections were 

stained with LOXL2 antibody and counterstained with haematoxylin. Scale bars, 

200μm. 

(C) Flow cytometry plot of freshly isolated mouse mammary epithelial cells stained 

with anti-CD24 and anti-Sca-I antibodies. The three populations, CD24+/Low; Sca-I- 

(basal/myoepithelial; orange), CD24+/High; Sca-I+ (ER+; blue) and CD24+/High; Sca-I- 

(ER-; green) are indicated. 

(D) Left panel: Quantitative RT-PCR analysis of LOXL2 and p63 mRNA expression 

in sorted mammary epithelial cell populations (basal = CD24low/Sca-1-; luminal ER+ = 

CD24high/Sca-1+; luminal ER- = CD24high/Sca-1-). Right panels: 4T1 control and 
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shLOXL2 tumor sections stained with p63 antibody and counterstained with 

haematoxylin. Scale bar, 200μm. 
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