
SUPPLEMENTARY MATERIALS AND METHODS  

HMEC samples. HMEC strains Bre-40, Bre-60, Bre-70 and Bre-80 isolated from 

donors aged 32, 26, 25 and 36 years, respectively, were described previously (10).  

Bre-12 and Bre-38 cells from donors aged 23 and 29 years, respectively, were also 

used for this study. HMECs were cultured in MCDB-170 medium (Gibco, Invitrogen 

Corporation, Carlsbad, CA) containing gentamicin (50μg/ml) at 37oC in 5% CO2 + 

95% air according to the protocol described in (10).  Normal breast tissue obtained 

form donors Bre-43, Bre-56, Bre-59 and Bre67, aged 43, 39, 38, and 23 years 

respectively were snapped frozen.  

 
Immunocytochemistry. A total of 10,000 Bre-38 pre- and post-selection HMECs 

(passages 5 and 14, respectively) were seeded into 4-well chamber slides (BD Falcon) 

in a total volume of 500μl of MCDB-170 medium in 2 independent experiments.  

Cells were left to reach 50-70% confluency, washed once with PBS and fixed with 

fresh 4% paraformaldehyde/4% sucrose for 8 minutes at 37oC.  Fixed cells were 

washed once with PBS and permeabilised with 0.2% Triton X-100 in 1x PBS for 5 

minutes at room temperature.  Cells were washed with PBS and blocked in PBS with 

10% BSA for 30 minutes at room temperature.  Fixed cells were washed with PBS 

and were incubated overnight at 4oC with the either no antibody (no antibody control) 

or primary Smad4 (B-8) mouse monoclonal antibody (Santa Cruz Biotechnology, Inc) 

(1:100) in PBS with 3% BSA, washed in PBS and followed by incubation with the 

secondary goat anti-mouse IgG (H+L) Alexa Fluor 488 antibody (Molecular Probes, 

Invitrogen) (1:500) in PBS with 3% BSA for 1 hour in the dark. Cells were washed 

with PBS, incubated in DAPI solution (200-300nM) dissolved in 1x PBS for 5 

minutes, washed with PBS and before coverslipping the slides with Mowiol-DABCO 

overnight at 4oC.  Slides were examined using a Leica laser scanning confocal 



microscopes (Leica Microsystems, Wetzlar, Germany); DM IRE2 TCS SP2 AOBS 

with HCX PL APO 40x/1.25 oil immersion objective and an Ar laser providing 

488nm and a diode laser providing 405nm excitation lines.  DAPI and 488 were 

excited with the appropriate excitation wavelengths and individual channels were 

scanned in series. Each image represents a confocal micrograph.  The percentage of 

cells in which Smad4 staining was high or low in the nucleus, or evenly distributed 

throughout the cytoplasm was determined by randomly counting 260 and 226 Bre-38 

pre- and post-selection HMECs, respectively in over 40 fields across each of the 4 

wells.  

 
 
5Aza-dC and TSA treatment. 10cm tissue culture dishes were seeded with 

approximately 1x106 MDAMB453 or T47D cells and treated 24 h later with 3μM 5-

Aza-dC (Sigma Aldrich, St Louis MO) for 24h and cultured with fresh medium for a 

further 48 h.  Cells were treated with 50nM TSA (Sigma) for 24 h, after which the 

medium was changed and fresh TSA was added and the cells were cultured for a 

further 24 h.  For co-treatment of cells with 5-Aza-dC and TSA, 3μM 5-Aza-dC was 

added initially for 24 h, after which it was removed and 50nM of TSA was added for 

24 h, after which the medium was changed and fresh TSA was added and the cells 

were cultured for a further 24 h. 

 

Microarray and Analysis. Total RNA was isolated from Bre-60 pre-, post- and post-

selection HMECs treated with 5-Aza-dC (passages 2, 7 and 7, respectively) and Bre-

80 pre-, post- and post-selection HMECs treated with 5-Aza-dC (passages 4, 25 and 

25, respectively) using TRIZOL reagent (Invitrogen) and quality was confirmed using 

the Bioanalyser mRNA-nano chip (Agilent, Palo Alto, California, USA).  aRNA was 



generated by amplifying RNA using an Ambion Amino Allyl  Message Amp aRNA 

kit (Ambion, Austin, Texas, USA), with indirect incorporation of Cy-dyes 

(Amersham, Buckinghamshire, UK).  Cultured cells from each donor were treated as 

a separate, reference-design experiment.  The post-selection HMECs were used as the 

reference material, and aRNA labelled with Cy-5, hybridised with aRNA from pre-

selection cells labelled with Cy-3.  The reference aRNA (post-selection HMECs) 

from each donor was also labelled with Cy-3 and a self-hybridisation performed to 

test experimental variation.  aRNA was hybridised to Compugen human 19k oligo 

arrays (ARC Special Research Centre for Functional Genomics, Brisbane Australia: 

http://microarray.imb.uq.edu.au) according to the distributor instructions.  Briefly, 

slides were pre-hybridised (2x SSC/0.2%SDS/0.1%BSA preheated to 55oC) for 30 

minutes at room temperature, then washed in deionised water and spun dry.  

Concentrated probes were resuspended in hybridisation buffer (50% formamide, 1X 

SSC, 0.1%SDS), denatured at 95 oC for 5 minutes, then equilibrated to 42 oC prior to 

loading onto Compugen array under a glass coverslip.  The slides were hybridised in a 

dark, humidified chamber at 42 oC for 14 h (overnight).  Slides were washed at 55 oC 

in 0.2X SSC, 0.2%SDS, then twice at room temperature in 0.2X SSC, then rinsed in 

deionised water and spun dry.  Data were collected using the Agilent 5mM DNA 

microarray scanner, image processing was performed using the Digital Genome 

Molecularware software (Cambridge, MA, USA) and data were analysed using 

GeneSpring 7.2 (Agilent).  All primary data is available at NCBI gene expression 

omnibus http://www.ncbi.nlm.nih.gov/geo/, accession number TBA. 

 

Microarray analysis.  Hybridisation quality and spot integrity was determined using 

CV of each spot, a signal-to-noise threshold of 3X and floored mean signal intensity 



of 100 fluorescent units.  These criteria were enforced across at least 2 of the three 

hybridisations for each donor series (six hybridisations across both donor cell lines), 

to generate a high-quality dataset of 2127 genes.  Hierarchical clusters using a 

Pearson similarity measure were generated to identify classes of genes co-expressed 

in each treatment group.  These were annotated with Gene Ontology terms using the 

Genespring SG3-C1 script, which determined the probability that a GO term was 

significantly over-represented in a cluster using a similarity test: where the probability 

of overlap corresponding to k or more genes between a gene list of n genes 

(experimental list) compared against a gene list of m genes (GO lists) when randomly 

sampled from a universe of u genes (the entire array) threshold of 

p<0.05 . 

 

Gene expression analysis.  Total RNA was extracted from Bre-40 and Bre-12 pre- 

and post-selection HMEC and breast cancer cell lines (T47D, MDAMB453, 

MDAMB468, MDAMB231, MDAMB157, SKBR3, MCF-7 and MCF-10A) using 

TRIZOL Reagent (Invitrogen) according to manufacturer’s instructions.  Fresh frozen 

normal breast tissue from donors Bre-43, Bre-56, Bre-59 and Bre-67 was 

homogenised in an appropriate volume of TRIZOL Reagent with a PT1200C 

Polytron-Aggregate (Kinematica) and total RNA was extracted according to the 

manufacturer’s instructions.  Total RNA from 18 breast tumour samples was isolated, 

as previously described (29). cDNA was reverse transcribed using SuperScriptTM III 

RNase H- Reverse Transcriptase (Invitrogen Life Technologies, 1808-093/44/85), and 

random hexamers according to the manufacturer’s instructions. Primer sequences are 

described in Supplementary Table 1. The integrity of normal and tumour RNA was 



analysed using the Bioanalyser mRNA-nano chip (Agilent, Palo Alto, CA).  cDNA 

was reverse transcribed from 500ng-1μg of total RNA using SuperScriptTM III RNase 

H- Reverse Transcriptase (Invitrogen Life Technologies, 1808-093/44/85), according 

to the manufacturer’s instructions.  The reaction was primed with 150ng of random 

hexamers (Roche).  The reverse transcription reaction was diluted 1:10 with sterile 

H2O before addition to the RT-PCR.  Expression of TGFβ2, TGFβ R1, TGFβ R2, 

THBS1 and p16INK4A was quantitated with a fluorogenic real-time detection method 

using the ABI Prism 7900HT Sequence Detection System.  2-3μl of the reverse 

transcription reaction was used in a 10μl reaction using 2x SYBR® Green Master Mix 

(P4309155) with 50-500nM of each primer.  Primer sequences are described in 

Supplementary Table 1.  To assay p16INK4A gene expression, 2-3μl of the reverse 

transcription reaction were also used in a 10μl reaction using 2x TaqMan® Universal 

PCR Master Mix (P/N 4304437; Applied Biosystems) and 0.5 μl of Human p16INK4A 

20x TaqMan Pre Developed Assay Reagent (P/N 4319445T; Applied Biosystems).  

To normalise the samples for variations in the amount of total RNA added to each 

cDNA reaction, endogenous control 18S ribosomal RNA mix (Applied Biosystems, 

4310881E), containing forward and reverse primer and rRNA VICTM probe, was 

used.  2-3μl of the reverse transcription reaction was used in a 10μl reaction in 2x 

TaqMan® Universal PCR Master Mix (4304437) with 0.5μl of 20x Human 18S rRNA 

mix.  The reactions were performed in triplicate and the standard deviation was 

calculated using the Comparative Method (ABI Prism 7700 Sequence Detection 

System User Bulletin #2, 1997 P/N 4303859).  The cycle number at which the 

measured fluorescence intersects with the threshold value is directly proportional to 

the amount of starting material.  The mean expression levels are represented as the 

ratio between gene and 18S rRNA expression. 



 

DNA isolation and DNA methylation analysis. DNA was isolated from Bre-40, 

Bre-60, Bre-70 and Bre-80 pre- and post-selection HMECs using either Puregene 

DNA isolation kit (Gentra Systems, Inc, MN) from 1-3 x106 cells, or using DNA lysis 

buffer (100mM Tris.HCl pH 8.0, 3% SDS, 50mM EDTA, 200μg/ml Proteinase K) for 

less than 1 x106 cells.  DNA was isolated from breast cancer cell lines (T47D, 

MDAMB453, MDAMB468, SKBR3, KPL1, MDAMB231, DU4475, MCF-7, 

MDAMB157 and MCF-10A) with TRIZOL Reagent (Invitrogen) according to 

manufacturer’s instructions.  Bisulphite genomic sequencing was used to analyse the 

methylation status of each gene in these samples.  The bisulphite reaction was carried 

out for 4-16 h at 55°C on up to 2μg of digested DNA, under conditions previously 

described (31).  After bisulphite conversion, the DNA was ethanol precipitated, dried, 

resuspended in 50μl H2O and stored at -20°C.  Duplicate or triplicate PCR 

amplifications were performed for each gene.  The location of the bisulphite PCR 

amplicons, in relation to the CpG island and start of transcription, is summarised in 

Supplementary Figure 1.  The primer sequences are described in Supplementary 

Table 1.  The methylation status of the genes was determined by either direct PCR 

and clonal sequencing of PCR products or real-time heat dissociation curves, as 

described in Frigola et al. (30). 

 

 


