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Supplemental Figure Legends 

Fig. S1 Examination of let-7 miRNAs expression in breast cancer tissue and 

prognostic analysis. A, Examination of the expression of let-7 family members in 

consecutive sections of one sample of invasive ductal breast carcinoma. 

(Magnification:×400). B-C, expression level of let-7d and let-7f in primary 

mammary tumors (9 without metastasis and 8 with metastasis) and 12 benign 

breast disease tissues were analyzed by qPCR. D, expression levels of let-7g in 

eleven human mammary epithelial cell lines were analyzed by RT-PCR. E-F, 

qPCR analysis for let-7d or let-7f in eleven human mammary epithelial cell lines. 

The results are normalized to U6 snRNA. G, Heatmaps of let-7 microRNA family 

expression in breast cancer patients clustered according to ER, PR and HER2 

status. The heatmaps were created by Cluster and Treeviewer software 

programs from the Eisen's laboratory using a centered correlation for genes (1).  

Green represents negative expression of specific let-7 miRNAs, and red 

represents positive expression. 

 

 

 

 

 

 

 



 

Fig. S2 Manipulation of let-7g levels dramatically reverses the phenotypes of 

mammary carcinoma cells in vitro and in vivo. A, let-7g ASO reduced expression 

level of let-7g. Expression of let-7g in MCF-7 cells transfected with either 

antisense oligonucleotide or scrambled sequence oligonucleotide (normalized to 

the U6 snRNA) was analyzed by RT-PCR (upper right panel) and qPCR. B, let-

7g mimic increased expression level of let-7g. Expression of let-7g in MDA-MB-

231 cells transfected with exogenous synthetic miRNA mimic or scrambled 

sequence oligonucleotide (normalized to the U6 snRNA) was analyzed by RT-

PCR (upper right panel) and qPCR. C, wound-healing assay of MCF-7 cells 

transfected with let-7g ASO or scrambled sequence oligonucleotide. 

Magnification:×100. D, wound-healing assay of MDA-MB-231 cells transfected 

with let-7g mimic or scrambled sequence oligonucleotides. Magnification:×100. E, 

wound-healing assay of T47D cells transfected with let-7g ASO or scrambled 

sequence oligonucleotides. Magnification:×100. F, wound-healing assay of MDA-

MB-468 cells transfected with let-7g mimic or scrambled sequence 

oligonucleotides. Magnification:×100. G, transwell migration assay and matrigel 

invasion assay of T47D cells transfected with let-7g ASO or scrambled sequence 

oligonucleotides and quantitation was presented. H, transwell migration assay 

and matrigel invasion assay of MDA-MB-468 cells transfected with let-7g mimic 

or scrambled sequence oligonucleotides and quantitation was presented. I, 

qPCR analysis of the expression level of let-7g in MDA-MB-231 cells infected 

with lenti-pre-let-7g or control vector and MCF-7-luc cells infected with lenti-let-7g 



ASO or scrambled sequence oligonucleotide. J, tumor growth curve of MCF-7-

control or MCF-7-let-7g ASO cells cells implanted s.c. in female athymic mice in 

the presence of exogenous estrogen supplement. K, H&E stained sections of 

lungs and livers isolated from mice that received orthotopic injection of MCF-7-

luc cells infected with either lentivirus expressing let-7g ASO or scrambled 

sequence oligonucleotide at week 5. The arrows indicate clusters of metastatic 

cells. L, H&E stained sections of lungs and bones isolated from mice that 

received tail vein injection of MCF-7-luc cells infected with either lentivirus 

expressing let-7g ASO or scrambled sequence oligonucleotide at week 4. The 

arrows indicate clusters of metastatic cells. M, H&E stained sections of lungs 

isolated from mice that received tail vein injection of MDA-MB-231 cells infected 

with either lenti-pre-let-7g or control vector. N, incidence of lung 

macrometastases in mice that received tail vein injection of MDA-MB-231 cells 

infected with a lentivirus expressing let-7g (n = 8) or the control vector (n = 7) at 

week 4. O, incidence of lung micrometastases per section in mice that received 

tail vein injection of MDA-MB-231 cells infected with a lentivirus expressing let-7g 

or the control vector at week 4. P, MCF-7-luc cells infected with either lentivirus 

expressing let-7g ASO (n=7) or scrambled sequence oligonucleotide (n=7) were 

injected into the tail vein and one representative bioluminescent imaging of lungs 

from injected mice was shown.  

 

 

 



 

Fig. S3 Interaction of let-7g and its binding targets. A,C, alignment of potential 

let-7g binding site in the 3’-UTR of the GAB2 mRNA and FN1 mRNA of different 

mammalian species. B,D, schematic diagram of the 3’-UTR at the human GAB2 

genomic locus and human FN1 genomic locus. Gray box represents the 3’-end of 

the open reading frame; horizontal line, 3’-UTR of GAB2 spanning ~4 kb, and 3’-

UTR of FN1 spanning ~1 kb . Solid rectangles, locations of the three putative let-

7 binding sites (LCS) and the nucleotide positions within the 3’-UTR, predicted by 

MiRanda, RNA Hybrid, TargetScan and RNA22. Locations and sequences of the 

seed match to the let-7g are shown below the nucleotide positions. Mutations on 

the seed sequence are exhibited below the seed region. The stars represent 

seed sequences on each segment. E, efficacy and specificity of the second 

GAB2 siRNA to deplete the endogenous GAB2 was verified by western blot. F, 

the efficacy of second GAB2 siRNA to abrogate cell migration and invasion. G, 

let-7g repression increased MMP2/9 gene transcription via elevated FN1 

expression. MCF-7 cells were transiently transfected with let-7g ASO and/or si-

FN1 and their respective negative control. After 48 hrs, cells were harvested to 

extract total RNA. The expression of FN1, MMP-2 and MMP-9 was measured by 

qPCR normalized to GAPDH. H-I, Predicted alignment between let-7 family 

members and GAB2 and FN1’s 3’UTRs using RNAHybrid software (2) . 

 

 

 



 

Fig. S4 GAB2 and FN1 were preferentially targeted by let-7g in T47D cells. A, 

T47D cells transfected with plasmid reporter psiCHECK2-GAB2 3’-UTR or 

psiCHECK2-FN1 3’-UTR together with either scrambled sequence 

oligonucleotide or synthetic miRNA mimic for let-7d, let-7f or let-7g. Luciferase 

assay was performed and normalized to internal firefly luciferase activity.GAB2, 

FN1, let-7d, let-7f and let-7g expression in mammary epithelial cell lines. Analysis 

of the mRNA expression levels of GAB2 and correlation with let-7g (B), let-7d (C), 

or let-7f (D) expression and of FN1 and  correlation with let-7g (E), let-7d (F), or 

let-7f (G) expression in eleven human mammary epithelial cell lines. The 

expression of FN1 and GAB2 was measured by qPCR normalized to GAPDH, 

and expression of let-7d, let-7f and let-7g was measured normalized to U6 

snRNA. Pearson correlation coefficients (r) and P values (p) are reported. The 

mammary epithelial cell lines which are HMECs, tumorigenic/non-metastatic and 

metastatic are listed in Fig. S1D.  H,  Preferential targeting of GAB2 and FN1 3’

UTR by let-7g. MCF-7 cells were transiently transfected with plasmid report 

psiCHECK2-GAB2 3 ’ -UTR or psiCHECK2-FN1 3 ’ -UTR together with either 

scrambled sequence oligonucleotide or synthetic miRNA mimic for the entire let-

7 family. Luciferase assay was performed and normalized to internal firefly 

luciferase activity described in Materials and Methods. 

 

 



 

 

Fig. S5.  Estrogen and EGF promoted cancer cell migration and invasion through 

reduction of let-7g expression. The effect of treatment with E2 or EGF on let-7d 

or let-7f expression. Estrogen deprived MCF-7 cells were treated with 10 nM 

estrogen for 0, 6, 12, 24, 48 hrs, and were used for analysis of let-7d or let-7f 

expression by qPCR (A). Serum starved MCF-7 cells were treated with 20ng/ml 

EGF for 0, 6, 12, 24, 48 hrs, and were used for analysis of let-7d or let-7f 

expression by qPCR (B). U6 snRNA was used as loading control.   

E2 and EGF promoted cancer cell migration and invasion through regulating let-

7g and GAB2 in T47D cells. T47D cells were transfected with let-7g mimic or 

GAB2 siRNA as indicated. Estrogen–deprived or serum-deprived MCF-7 cells  

were treated with 10 nM E2 (C) or 20ng/ml EGF (D) for additional 48hrs. 

Transwell migration assay and matrigel invasion assay were performed as 

described. The effect of treatment with E2 or EGF transiently on FN1 expression. 

E2 (E) or EGF (F) inversely regulate the expression of let-7g and FN1. Treated 

cells as described above were used for gene transcription analysis by qPCR and 

protein expression by western blot. G, E2 regulated FN1 expression via its 3’-

UTR. Estrogen deprived MCF-7 cells were transfected with reporter plasmid 

psiCHECK2, psiCHECK2-FN1 3’-UTR, psiCHECK2-FN1 3’-UTR mutation (mut) 

together with 20 pmol of either let-7g mimic or negative control. Forty-eight hours 

later, 10 nM estrogen was added to the culture for 24 hrs. Luciferase assay was 

performed and normalized to the internal firefly luciferase activity.  H, EGF 



regulated FN1 expression via its 3’-UTR. Serum deprived MCF-7 cells were 

transfected with reporter plasmid psiCHECK2,psiCHECK2-FN1 3’-UTR, 

psiCHECK2-FN1 3’-UTR mutation (mut) together with 20 pmol of either let-7g 

mimic or negative control. Forty-eight hours later, 20ng/ml EGF was added to the 

culture for 24 hrs. Luciferase assay was performed and normalized to the internal 

firefly luciferase activity.  E2 and EGF promoted cancer cell migration and 

invasion through regulating let-7g and FN1 in MCF-7 cells. MCF-7 cells were 

transfected with let-7g mimic or FN1 siRNA as indicated. Estrogen–deprived or 

serum-deprived MCF-7 cells  were treated with 10 nM E2 (I) or 20ng/ml EGF (J) 

for additional 48hrs. Transwell migration assay and matrigel invasion assay were 

performed as described.  K, neither E2 nor EGF affects the expression level of 

pri-let-7g. Serum-deprived MCF-7 cells were pretreated with 20 µM MEK1/2 

inhibitor U0126 for half an hour and followed by 6 hr treatement with vehicle or 

E2 or EGF. The expression levels of pri-let-7g were measured by qPCR. Pre-β-

Actin was used as loading control. L, Bioinformatics analyses of predicted 

binding sites for ERα and Myc at let-7g promoter. Schematic representation of 

the genomic region containing let-7g cluster. Positions of potential ERα binding 

sites and exons of neighbouring genes are indicated. “ER_number” indicates the 

tag numbers according to Carroll et al (3). c-Myc binding site on the let-7 

promoter was recently reported by Chang et al (4). 

 

 

 



 

 

Fig. S6. Proposed model for the critical roles of let-7g in the mediation of growth 

factors promoted mammary carcinoma invasion and metastasis. E2 or EGF 

specifically repressed let-7g expression via p44/42 MAPK to increased GAB2 

and FN1 expression, which further increased p44/42 MAPK activity to promote 

cancer cell invasion and metastasis via elevated MMP-2/-9 activity. Feedback 

loops were proposed as indicated for the interplay between let-7g and p44/42 

MAPK via affecting miRNA generating complex, let-7g transcription or let-7g 

posttranscriptional processing. 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

Supplemental Methods 

Patients and specimens 

The patient population consisted of 86 consecutive invasive mammary ductal 

carcinoma  patients and 21 consecutive normal mammary tissue (normal) 

patients 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 female. The pathohistological diagnosis of the specimens was 

consistent with breast neoplasm in accordance with WHO guidelines (5). 

Histology grade was based on the Scarff–Bloom–Richardson system (6). The 

protocol for the use of tissue samples from patients and follow-up study was 

approved by our Institutional Review Board, and every patient had signed a 

consent form. Our 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. 

 

Tissue microarrays (TMA) Construction 

Paraffin-embedded IDC/BD specimens were obtained from archives of samples 

provided by the Department of Pathology, Anhui Medical University Hospital, 

P.R.China. All the hematoxylin and eosin-stained sections from each paraffin-

embedded specimens to identify target areas. Three to five representative 1 mm 

cores were obtained from each case and inserted in a grid pattern into a new 



recipient paraffin block by using a manual tissue arrayer (Hengtai Instruments 

Inc., Liaoning, China). 

Scoring stained sections  

The stained sections were reviewed and scored for the expression of let-7g, let-

7d and let-7f independently by two investigators using a microscopy (Olympus 

America, Inc., Melville, NY). The sections were scored on the basis of intensity 

and 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 (7).  

 

Transfections (siRNA and miRNA) 

MCF-7 cells (1.0x105) were seeded in 6-well plates and transfected with either 

double-stranded let-7g mimics and its negative control or 2'-O methylated single-

stranded let-7g ASO (GenePharma, Shanghai, China) and its negative control 

using Lipofectamin 2000 (Invitrogen) following the manufacturer’s protocol. Cells 

were harvested in Trizol (Invitrogen) for RNA extraction after 48 hr and in RIPA 

lysis buffer for protein extraction after 72hr. For GAB2 or FN1 siRNA, MCF-7 cells 

(8.0x104) were seeded in 6-well plates the day before transfection and 

transfected at 50 nM for 72 h using Lipofectamine reagent 2000. Control 

scrambled siRNA duplex, specific GAB2 siRNA#1 (target 99-118: GCC UGA 

CCU UUA ACA AGA A) , siRNA#2 (target 646-664: GAG CCG GCA CAA UAC 

AGA A), siRNA#3 (target 1218-1236: GCA CCA AUU CUG AAG ACA A), specific 

FN1 siRNA#1 (target 2728-2750: GTT GAT GAC ACC TCA ATT GTT) and 



siRNA#2 (target 4248-4270: CCT GC CTG GTA CAG AAT ATG T) were all 

purchased from GenePharma.  

Wound-healing assay 

Cells (2×106 /well) were plated in 60-mm dishes, and scratching was performed 

on the next day using a plastic tip.  Photos were taken at different time points 

under a microscopy, and the areas newly occupied with moved cells in the 

scratched spaces were measured daily. 

 

Migration and invasion assay 

Assays were performed in BioCoat Matrigel invasion chambers (Corning Costar, 

Acton, MA) as described previously (8).  Values for cell migration or invasion 

were expressed as the average number of cells per microscopic field.   

 

Gelatin zymography. Activity of MMP-2 and MMP-9 was measured by the 

method of gelatin zymography as previously described (9) with several 

modifications. Conditioned media were obtained by incubation of MCF cells with 

serum-free medium for 24 h, and was then concentrated 80-fold using Amicon 

Ultra Centrifugal Filter Units (Millipore) and normalized by protein concentrations. 

Samples were loaded on 10% SDS-PAGE gels containing 0.1% gelatin. 

Electrophoresis was performed under non-reducing conditions at 100 V and 4°C. 

Gels were washed in 2.5% Triton X-100, incubated in substrate buffer (50 mM 

Tris-HCl, pH 8.0/50 mM NaCl/10 mM CaCl2/0.05% Brij 35) for 40 h at 37°C, 

stained with Coomassie stain solution (Bio-Rad), and destained in 20% methanol, 



10% acetic acid. Gelatinolytic activity was identified as a clear band on a blue 

background. 

Cellular protein preparation 

Cells was collected and homogenized in RIPA buffer (20mM Tris pH 8.0, 150mM 

NaCl, 0.1% SDS, 0.5% DOC, 0.5% triton X-100) containing a protease inhibitor 

cocktail (Roche, Basel, Switzerland) by vortex. Cell lysates equivalent to 50-100g 

of total protein fractionated on 4%-20% SDS-polyacrylamide gradient gels (Bio-

Rad) and transferred to Hybond-C membranes (Amersham Pharmacia). For 

protein enrichment in conditioned medium, transfected cells at subconfluence 

were washed with PBS and 2ml fresh serum free medium was repleted and 

further incubated for 12-24h. The conditioned medium was collected and spined 

at 1200rpm for 5 min to remove cell debris. The supernatant was transferred to 

centrifugal filter unit (Millipore) and centrifuged at 3000rpm, 40°C for 30-60min 

until the volume reduced to 100-200ul. The concentrated medium was applied to 

Dc protein assay (Bio-Rad) to determine the protein concentration.  

 

Western Blot analysis 

Membranes were blocked with 5% milk in PBS and then incubated with: anti-

GAB2 (Santa Cruz Biotech, 1:1000), anti-p44/42 MAPK (Cell Signaling 

Technology, 1:1000), anti-phospho-p44/42 MAPK (Cell Signaling Technology, 

1:1000), anti-beta-ACTIN (Calbiochem, 1:1,0000), anti-FN1 (BD Biosciences, 

1:5000). Detection was performed by using HRP-conjugated antibodies and 

chemiluminescence (Amersham Pharmacia).  



 

Generation of microRNA-expressing lentiviruses 

The expression construct and a control plasmid were constructed by the 

cloning of annealed oligonucleotides of pre-let-7g (sense, 5’-TAA CAA GCT TCC 

AGG CTG AGG TAG TAG TTT GTA CAG TTT GAG GGT CTA TGA TAC CAC 

CCG GTA CAG GAG ATA ACT GTA CAG GCC ACT GCC TTG CCA GGT TTT 

TTC and antisense, 

5’-TCG AGA AAA AAC CTG GCA AGG CAG TGG CCT GTA CAG TTA TCT CCT 

GTA CCG GGT GGT ATC ATA GAC CCT CAA ACT GTA CAA ACT ACT ACC 

TCA GCC TGG AAG CTT GTT), let-7g ASO (sense, 

5’-TCC CAC TCC ATC ATC AAA CAT GTC AAT TT 

and antisense, 5’-TCG AAA ATT GAC ATG TTT GAT GAT GGA GTG GG), 

or control (sense, 5’-TCC CTT TTT TTT GGA AA 

and antisense, 5’-TCG ATT TCC AAA AAA AAG GG) under the control of the U6 

promoter into the lentiviral vector lentilox pLL3.7 as previously reported (10). 

Generation of lentivirus vectors was performed as described (10) by 

cotransfecting pLL3.7 carrying the miRNA-expression cassette with helper 

plasmid pCMV-VSV-G (envelope) and pHR’8.9�VPR (core protein) in 293T cells 

using MAXifect Transfection Reagent (System Biosciences, San Francisco, USA). 

The viral supernatant was collected 48 hr after transfection, and viral titers 

determined by transducing HeLa cells at serial dilutions and analyzing GFP 

expression by flow cytometry. 

 



Transduction with lentivirus vectors  

MCF-7 cells stably transfected with luciferase (MCF-7-Luc) were spin-infected 

with lentiviral supernatant containing let-7g ASO or pre-let-7g, respectively. 

MCF-7 cells which were stably transfected with luciferase were spin-

infected with 1 mL of lentiviral supernatant with let-7g ASO in RPMI-1640 

medium. MDA-MB-231 cells were infected with 1 mL of lentivirus transfected with 

pre-let-7g in DMEM medium, respectively, both containing 10% FBS and 8 μg/mL 

polybrene for 2 hr at 1,200×g on 2 consecutive days (multiplicity of infection 

[MOI], 1 to 5), followed by incubation for 2 hr at 37°C and cultivation with fresh 

medium. Transduction efficiency, evaluated by GFP expression, was more than 

90%. MCF-7 luci cells transfected with let-7g ASO and MDA-MB-231 cells 

transfected with pre-let-7g, namely the homogeneous GFP-positive populations, 

obtained by flow cytometric sorting, were used for all experiments. 

 

Animal Studies, tumor models and Bioluminescent imaging 

All studies were conducted in accordance with the Guide for the Care and 

Use of Laboratory Animals, published by the NIH (NIH Publication 85-23, revised 

1985). An Institutional Animal Care and Use Committee (IACUC) approved 

all animal protocols.  

For spontaneous metastasis assays, MCF-7 and MDA-MB-231 were used to 

study metastasis in vivo. It was relatively easy for orthotopic transplantation of 

MDA-MB-231cells but difficult for MCF-7 cells in Balb/c nude mice to develop 

tumors and lung metastasis. As previously described (11), MCF-7 stably 



transfected with let7g ASO and control were harvested by trypsinization, washed, 

and resuspended at a concentration of 5x107 cells per ml in a 50:50 solution of 

PBS and Matrigel (BD Biosciences). Mice (Shanghai Slaccas Co.) were 

anesthetized using 75 mg/kg ketamine and 7.5 mg/kg xylazine, and an incision 

made underneath the forelimbs. 5x106 cells were bilaterally injected directly into 

the exposed second mammary fat pad of 5-6 week old female Balb/c nude mice 

which simultaneously received a 60-day release pellet containing 0.72 mg of 17-

beta estradiol (Innovative Research of America, MI) as described (12). Tumor 

growth rates were analyzed by measuring tumour length (L) and width(W), and 

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

Tumours were surgically resected when they reached a volume greater than 

300mm3. After resection, the mice were monitored by bioluminescent imaging for 

the development of metastases. When animals were sacrificed and tumors, lungs 

and livers were harvested. Some tissues were fixed overnight in 4% 

paraformaldehyde (pH 7.4), embedded in paraffin and cut into 5μm-thick sections 

for histological studies and the others were frozen at -80℃ in RNALater(Ambion) 

for RNA extraction and realtime PCR analysis for hHPRT to evaluate metastasis.  

For experimental metastasis assays, 5-6 week old female Balb/C nude mice 

were injected with 1.5×106 cells (resuspended in 100ul PBS) via the lateral tail 

vein. Lung metastatic progression was again monitored and quantified using 

bioluminescence. 

Mice were anaesthetized and injected i.p. with 1.5 mg of D-luciferin (15 

mg/ml in PBS). Imaging was completed between 2 and 5 min after injection with 



a Xenogen IVIS system coupled to Living Image acquisition and analysis 

software (Xenogen). The data was analyzed as described previously (13). 

Immunohistochemistry 

6 μm tissue sections were cut, mounted onto glass slides and were stained 

with hematoxylin and eosin and used for immunohistochemistry. 

 

Plasmid constructs and Mutagenesis 

The 3976 base pairs (bp) fragment of human GAB2 3’UTR (GenBank accession 

no. NM_012296) was PCR-amplified from the HBL-100 cell line genomic DNA 

with primers 5-ATA CTC GAG TGA GAG GGC CAC CGC AG -3 and 

5-GCG TTT AAA CTT AGT CCT GCT CCA ACA CCA C -3 that contain XhoI and 

PmeI restriction site overhangs, respectively, using PrimeSTAR HS DNA 

Polymerase (Takara). The 1096 base pairs (bp) fragment of human FN1 3’UTR 

(GenBank accession no.NM_002026) was PCR-amplified with primers  

5-TAT ATT CTC GAG ATC ATC TTT CCA ATC CAG and  

5-GCT GCG GTT TAA ACA TAT CTT AGT CAT TTT TAT which contain XhoI and 

PmeI restriction site overhangs, respectively. The fragment was digested with 

XhoI and PmeI (Fermentas), and then cloned into the psiCHECK-2 vector 

(Promega) which was dual-digested and treated with CIP(Takara) immediately 

downstream of the Renilla luciferase reporter gene using the DNA ligation kit 2.0 

(Takara). In addition, fragments spanning base pairs 201 to 632(containing 

LCS1), base pairs 1,994 to 2,676 (containing LCS 2), base pairs 2,711 to 3,244 

(containing LCS 3), base pairs 1,994 to 3,434 (containing LCS 2 and 3) were 



generated using primers 5’-TAT ATC TCG AGC GGG GCC CAG CTG TGA TT-3’ 

and 5’-TCG GCG GTT TAA ACT TCC CTG CAG ATG TCA G-3’; 5’-GGA CCT 

CTC GAG CCC TGA ACT TAA GAT-3’ and 5’-TCT GAG GTT TAA ACA AGC CTC 

CTG GTA GT -3’; 5’-ATT AGT CTC GAG CCT CGG GTG CAA GTG T-3’ and  

5’-GCC GAG GTT TAA AC GAC TGG GGA TAG GTA CT-3’; 

5’-GGA CCT CTC GAG CCC TGA ACT TAA GAT AG-3’ and  

5’-TCT GAG GTT TAA ACT GGG GAA GGA AGA ACT-3’. Site-directed 

mutagenesis was performed by using the QuickChange II XL site-directed 

mutagenesis kit (Stratagene, La Jolla, CA) to change four or five nucleotides in 

the seed matches. For 3’UTR of GAB2, the seed sequence of LCS 1 CTACCTC 

was substituted by CTATTAT, LCS 2 was changed from TGCCTT to ATTTTT, and 

LCS 3 was replaced from ACTACCTC to ATATTTTC. For 3’UTR of FN1, the seed 

sequence CTGCTTCG was substituted by CATTGATG. 

 

Luciferase miRNA Target Reporter Assay 

Cells (5x104/well) were seeded in 24-well plates on the day before transfection 

and transfected with 0.2 ug of each constructed psiCHECK-2 vectors together 

with either 20 pmol double-stranded let-7g mimics or its negative control 

(GenePharma) using lipofectamine 2000. Forty-eight hour later, cells were lysed 

and measured for Renilla luciferase activity by the dual-luciferase reporter assay 

system (Promega) according to the manufacturer’s instructions. All experiments 

were performed in triplicate and normalized to the activity of the firefly luciferase 

gene contained within the psiCHECK-2 vector, which was provided as an internal 



transfection control. 

 

Reagents 

Media, sera and antibiotics for cell culture were from Life Technologies, Inc. 

(Grand Island, NY, USA). Protein electrophoresis reagents were from Bio-Rad 

Laboratories (Richmond, VA, USA). Iressa (Gefitinib) and Fulvestrant (Faslodex) 

were purchased from Tocris Bioscience (Ellisville, MO, USA). SB-3CT and 

U0126 were purchased from Enzo Life Sciences (San Diego, CA, USA) and 

Calbiochem (San Diego, CA, USA) respectively. All other chemicals were from 

Sigma (St Louis, MO, USA). 

 

Statistical analysis. All statistical analyses were performed using SPSS 

software system for Windows (version 13.0; SPSS, Chicago, IL). The chi-squared 

(χ2) test was used to analyze the difference in miRNA expression levels among 

BC and normal samples. We correlated breast cancer patients’ clinicopathologic 

parameters with their expression of let-7 miRNAs. The statistical significance of 

each correlation was determined using the χ2 test. 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. P values <0.05 were considered statistically 

significant. 
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