
Supplemental Materials and Methods 

 

Patients and specimens. The patient population consisted of 85 consecutive patients with 

invasive mammary ductal carcinoma and 18 consecutive normal mammary tissue (normal) 

who underwent surgery at the First Affiliated Hospital of Anhui Medical University 

(Hefei, Anhui, People’s Republic of China) between 2001 and 2002. All patients were 

Han Chinese female. The pathohistological diagnosis of the specimens was consistent 

with breast neoplasm in accordance with WHO guidelines (1). Histology grade was based 

on the Scarff–Bloom–Richardson system (2). The protocol for the use of tissue samples 

from patients and follow-up study was approved by the Institutional Review Board with 

informed consent of involved patients. The study procedures were in accordance with the 

ethical standards of the responsible committee on human experimentation and with the 

Helsinki Declaration of 1975, as revised in 2008. 

 

In situ hybridization in formalin-fixed paraffin-embedded (FFPE) tissues and Scoring. 

To detect expression of miR-128 in invasive mammary carcinoma and normal mammary 

tissues, ISH was performed as previously described (3) . The stained sections were 

reviewed independently by two investigators and scored for expression of miR-128 by 

the microscopy (Olympus).  The sections were scored on the basis of the intensity and the 

percentage of stained cells of interest and scored according to the ratios between 

cytoplasmic staining and the background: negative (-), < 10% of the cells stained positive; 

positive (+), ≥10% of the cells stained positive (4). 

 



miRNA, siRNA , and transfections. miR-128 mimic, 2'-O methylated miR-128 antisense 

oligonucleotide (ASO), siRNA targeting SNAIL mRNA (NM_005985.3) and their 

cognate control RNAs were purchased from Gene-Pharma (Shanghai, China). 

Transfection was performed using Lipofectamin 2000 (Invitrogen) following the 

manufacturer’s instructions. For transfection of RNA oligonucleotides, 50 nmol/L of 

siRNA and 100 nmol/L of miRNA mimic or ASO were used. The sequences of miRNAs 

and siRNAs are listed in Supplementary Table S6. 

 

Plasmid constructs and mutagenesis. The pcDNA3.1-SNAIL, SLUG and pFLAG-

TWIST1 plasmids were gifts from Muh-Hwa Yang (5). For miRNA-expressing stable cell 

line , a DNA fragment containing the hsa-miR-128-2 locus situated at 3p22.3 plus 300 bp 

upstream and 200 bp downstream from the 84-bp miR-128-2 precursor  were amplified 

from genomic DNA and cloned (BamH I + EcoR I) into pBabe-puro Retroviral vector to 

generate pBabe-pri-miR-128-2.  For miRNA depletion stable cell line, 4 tandem repeats 

of bulged miR-128 target sequence were synthesized and subcloned (BamH I + EcoR I) 

into pBabe-puro as miR-128 Sponge(6).  For miRNA target reporter assays, the full-

length 3’-UTRs of BMI1, CSF1, KLF4, NANOG, LIN28A and SNAIL were PCR-

amplified from genomic DNA and then cloned (Xho I / Pme I+Not I) into the 

psiCHECK-2 vector (Promega). For miRNA promoter assay, a 2000 bp DNA fragment 

upstream from the miR-128-2 precursor was amplified and cloned (NheI +Not I)into the 

pGL3 Basic Luciferase vector (Promega). Site-directed mutagenesis was performed by 

using the QuickChange II XL site-directed mutagenesis kit (Stratagene, La Jolla, CA) to 

delete the seed matching sequences or E-Box sequences. All constructs were confirmed 



by DNA sequencing. The primers used are shown in Supplementary Table S6. 

 

Mammosphere culture and self-renewal assay. For mammosphere culture, cells were 

harvested in 0.05% trypsin-EDTA and carefully resuspended in Dulbecco’s modified 

Eagle's medium (DMEM)/F12 (Invitrogen) supplemented with B27(1:50; Gibco), bovine 

serum albumin (0.4 %;Sigma), EGF (20 ng/ml; Upstate), bFGF (20 ng/ml; Peprotech), 

insulin (5 ug/ml; Sigma), penicillin-streptomycin(Gibco), L-glutamine(Gibco). To induce 

sphere formation, 5,000 cells were plated into poly (2-hydroxyethyl metacrylate) 

(Polyhema; Sigma) coated 6-well plates to prevent the cells from attaching to the surface. 

For self-renewal assay, the spheres were dissociated to single cells after 7 days and again 

seeded as described (7). For quantification, 1,000 cells per well of the dissociated single 

cells were seeded in medium containing 1% methylcellulose (Sigma) into Polyhema-

coated 96-well plates. The number of colonies > 75 μm in diameter were counted after 7 

days. 

 

ALDEFLUOR assay.ALDEFLUOR assay kit (#101700, Stem Cell Technologies) was 

used in this assay (8). The ALDEFLUOR assay was performed as the manufacturer’s 

instruction. A specific ALDH1 inhibitor, diethylaminobenzaldehyde (DEAB), was used 

as a negative control, and cells were analysed with a FACSCalibur flow cytometer (BD 

Biosciences). 

 

Retrovirus production and transduction. Virus particles were harvested 48 hrs after 

pBabe-pri-miR-128-2 or pBabe-miR-128 sponge transfection together with the gag/pol 



and VSV-G plasmids into HEK-293T cells by using Effectene reagent (Qiagen). MDA-

MB-231 or MCF-10A cells were infected with recombinant retrovirus-transducing units 

plus 8 μg/mL polybrene (Sigma) and then selected with 1 μg/mL puromycin to obtain 

stable cell lines with either forced expression or depletion of miR-128.  

 

Tumor xenograft in nude mice and Immunohistochemistry. All animal studies were 

conducted in accordance with a protocol approved by the institutional animal care and 

ethics committee.  

MDA-MB-231-pBabe and MDA-MB-231-pri-miR-128-2 or MCF-10A-Control 

and MCF-10A-miR-128 sponge cells were resuspended at series of concentrations in a 

1:1 solution of PBS and Matrigel (BD Biosciences) and then injected subcutaneously into 

the sites of 3-4 week-old female BALB/c nude mice (Shanghai Slaccas Co.) as described 

(9). Tumor growth curves were analyzed by measuring tumour length (L) and width (W), 

and calculating tumor volume based on the formula: Volume (mm3) = L × W2 ×∏/6. 

After four weeks, mice were euthanized and lungs and livers were surgically resected for 

histology. Tissue samples were either fixed in 4% paraformaldehyde (pH=7.4), embedded 

in paraffin and 6 μm-thick sections cut or were frozen at -80ºC in RNALater (Ambion) 

for RNA extraction and qPCR analysis. Histological analysis with hematoxylin and eosin 

(H&E), and Ki-67 and TUNEL immunostaining were carried out as described (10). 

Immunohistochemical (IHC) analysis of paraffin-embedded specimens was performed as 

described previously (11). In brief, sections were deparaffinised in xylene, rehydrated in a 

graded series of ethanol solutions, and heated in a microwave oven in 0.01 M sodium 

citrate buffer (pH 6.0) for 10 minutes for antigen retrieval. Antibodies were used at 1:50 



dilution. The characteristics of the antibodies are listed in Supplementary Table S8. 

 

Luciferase Reporter Assay. Cells (5x104/well) were seeded in 24-well plates. For the 

miRNA target reporter assay, 0.2 ug of each constructed psiCHECK-2 vectors together 

with either 20 pmol miR-128 mimics or its negative control were transfected using 

lipofectamine 2000. For the SNAIL mediated miR-128 repression, cells were co-

transfected with 0.2 ug pGL3 Basic luciferase reporters plus 0.2 ug pcDNA3.1- SNAIL or 

20 pmol SNAIL siRNA. pRL-TK plasmid was provided as an internal transfection 

control. Forty-eight hours later, cells were lysed and measured for luciferase activity by 

the dual-luciferase reporter assay system (Promega) according to the manufacturer’s 

instructions. 

 

ChIP assay. Chromatin immunoprecipitation was performed using EZ ChIP kit (Upstate, 

Lake Placid, NY). Cells (2×107) were cross-linked with 1% formaldehyde for 10 min at 

room temperature. 1 ml 10×Glycine was added to terminate cross-linking, and cells were 

washed with cold PBS and harvested in SDS lysis buffer plus Protease Inhibitor Mixture 

II. Cell lysates were sonicated with a sonicator in ice bath and a rotating 1.5-mL 

microtube unit for 5 cycles of 10 sec ON and 10 sec OFF at HIGH setting, generating 

~500-bp DNA fragments according to manufacturer instructions. Extracts were 

precleared with 60 uL of Protein G Agarose slurry for 1 h at 4 °C with rotation. 

Immunoprecipitations were performed using 2 ug each of Anti- SNAIL (Santa Cruz 

Biotechnology; catalog no.sc-28199), and Anti-Rabbit IgG (Thermo; catalog no. 31462) 



overnight at 4 °C with rotation, along with no antibody controls. 60 uL of Protein G 

Agarose slurry was added to each sample for 1 h at 4 °C with rotation to recover the 

antibody/antigen/DNA complexes, which were washed 5 times, using buffers from the 

Kit as recommended. Eluted samples were incubated overnight at 65 °C to reverse cross-

links and treated with RNase A at 37 °C for 30 min and Proteinase K at 45 °C for 1 h. 

DNA purification was performed using spin columns, and a Hot-Start Taq polymerase 

was performed PCR. The primers and antibodies used in ChIP assays are listed in the 

Supplementary Tables S6 and S8. 

 

Reagents. Media, sera and antibiotics for cell culture were from Gibco (Grand Island, NY, 

USA). Protein electrophoresis reagents were from Bio-Rad Laboratories (Richmond, VA, 

USA). 5’-digoxigenin-labeled miRCURY LNA™ Detection probe for miR-128 was from 

Exiqon (Woburn, MA, USA). AKT inhibitor Ⅳ(sc-203809) and STAT3 inhibitor Ⅲ 

(WP1066, sc-203282) were purchased from Santa Cruz Biotechnology, Inc (Santa Cruz, 

CA, USA). Recombinant human TGF-β1 and SB-431542 were purchased from R&D 

Systems (Minneapolis, MN, USA) and Sigma (St Louis, MO, USA), respectively.  

 

Statistical analysis. The chi-squared (χ2) test was used to analyze the correlation between 

the expression levels of miR-128 and breast cancer patients’ clinicopathologic parameters 

in BC and normal samples.  Kaplan-Meier curves were constructed to determine patient 

relapse-free survival (RFS) and overall survival (OS) rates. The statistical differences in 

survival among subgroups were compared using the log-rank test.  All experiments were 

repeated three to five times. All numerical data are expressed as mean±s.e.m. (standard 



error of the mean) from a representative experiment performed in triplicate, and statistical 

analyses were assessed by Student’s t test using Microsoft Excel XP. The level of 

statistical significance was set at 0.05 for all tests. 
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