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Miller et al.- Supplemental Methods 

shRNA and stable transfection of cell lines. shRNA targeting PTEN was based on the siPTEN 

sequence in ref. (1). The mismatch control (shMM) contained 3 base substitutions. A 9-base 

spacer (italics) was used to join two complementary sequences as described (2). The shPTEN 

sequence AAGATCTTGACCAATGGCTAATTCAAGAGATTAGCCATTGGTCAAGATCTT and 

the shMM sequence AAGCTCTTGATCAATGCCTAATTCAAGAGATTAGGCATTGATCAA 

GAGCTT were subcloned into the pSUPER retroviral vector (2). Retrovirus generated in 

Phoenix cells (provided by Garry Nolan, Stanford) was used to transfect MCF-7, T47D, and 

MDA-MB-361 cells. Cells were then selected for puromycin (1 μg/mL) resistance. Clonal lines 

were screened for PTEN expression by Western blotting. Two shMM lines were pooled, and two 

shPTEN clonal lines showing no detectable PTEN protein were pooled.  

 

Xenograft studies. Athymic female mice (4-5 wks old, Harlan Sprague Dawley) were injected 

s.c. in the right dorsal area with 5x106 MCF-7/shPTEN or MCF-7/shMM cells in a 300-μL 

suspension in IMEM using a 22-gauge needle. Mice were supplemented with a 60-day release, 

0.72 mg E2 pellet (Innovative Research of America) implanted s.c. as described (3). Mice were 

monitored for tumor appearance by palpation for eight weeks (≥ 3 mm in diameter). All animal 

experiments were approved by the Vanderbilt Institutional Animal Care and Use Committee. 

 

Apoptosis assay. MCF-7/shPTEN and /shMM cells were plated at 106 cells/dish in 100-mm 

dishes and then serum-starved +/- LY294002 (25 μm) for 72 h. Cells were fixed, processed as 

per ApoBrdU kit manufacturer’s protocol (Phoenix Flow Systems), and analyzed by flow 

cytometry (10,000 events). Propidium iodide-stained sub-G1 and FITC+ apoptotic cells were 

gated and quantitated. 
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Measurement of IGF-I and IGF-II protein. Secreted IGF-I and IGF-II protein levels were 

measured by ELISA kit as per manufacturer’s protocol (Diagnostic Systems Laboratories). 

MCF-7 lines were cultured in serum-free medium for 24 hrs, and conditioned media were used 

for ELISA. 

 

Real-time PCR. To measure EGR3 and AREG mRNA levels, cells were grown in duplicate in 

IMEM + DCC-FBS (MCF-7: 2%; T47D, MDA-361: 0.5%) x 2-3 days. Cells were then treated x 

16-20 hrs +/- 1 nM E2, 1 μM 4-OH-T, or 1 μM fulvestrant. RNA was harvested using Trizol 

according to maufacturer’s protocol (Invitrogen), followed by clean-up with RNeasy kit and on-

column DNase I digestion (Qiagen). RNA was reverse transcribed using Superscript II 

(Invitrogen) with random hexamers (Roche). RTed RNA was used for real-time PCR with 2x 

SYBR Green Master Mix in iCycler machine (Bio-Rad). The fold-change in gene expression was 

calculated using the ΔΔCt (threshold cycle) method, and EGR3 and AREG Ct values were 

normalized against 36B4 Ct values (4). 

    To measure IGF-I and IGF-II mRNA levels, RNA was extracted from MCF-7/shMM and MCF-

7/shPTEN cells serum-starved overnight in DMEM in triplicate using RNeasy kit according to 

manufacturer’s protocol. RNA was reverse transcribed using oligo dT primers (Roche) and AMV 

Reverse Transcriptase (Promega), and RTed RNA was used for real-time PCR as above. IGF-I 

and IGF-II Ct values were normalized against Actin Ct values. 

Primers used for qPCR were as follows: 

EGR3- fwd CAATCTGTACCCCGAGGAGA 

EGR3-rev CAGACCGATGTCCATTACATTC 

AREG-fwd CGGAGAATGCAAATATATAGAGCAC 

AREG-rev CACCGAAATATTCTTGCTGACA 

36B4-fwd GTGTTCGACAATGGCAGCAT 
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36B4-rev GACACCCTCCAGGAAGCGA 

IGF-I-fwd GCTGTCAGTGCACCGACTTC 

IGF-I-rev GGATATAATTTTGCTGAGAATGGAAAC 

IGF-II-fwd GATGCTGGTGCTTCTCACCTT 

IGF-II-rev GGCGGTAAGCAGCAATGC 

Actin-Fwd GGGGTGTTGAAGGTCTCAAA 

Actin-rev AGAAAATCTGGCACCACACC. 

 

siRNA-mediated knockdown of HER3. MCF-7 cells were transiently transfected with siRNA 

specific for HER3 (ACCACGGTATCTGGTCATAAA) or a non-silencing control 

(AACTCGGAGCTGGAGATCAAC) (Qiagen) using Lipofectamine 2000 (Invitrogen) as per 

manufacturer’s protocol. Cells were plated at 1.5x106 cells/dish in 100-mm dishes, transfected 

with 40 nM siRNA, and reseeded at a density of 2.5x104/well in 12-well plates (for growth assay) 

or 3x105/well in 6-well plates (for Western blot). Cells were treated with IMEM + 2% DCC-FBS 

+/- drugs. Media were refreshed after 3 days. After 5 days, cells were trypsinized and counted 

using a Coulter counter. 

 

Reverse phase protein lysate microarray (RPPA) 

Protein was extracted from the human tumors and RPPA was performed as described 

previously (5-8). Briefly, lysis buffer was used to lyse frozen tumors by homogenization. Tumor 

lysates were normalized to 1 µg/µL concentration using BCA assay and boiled with 1% SDS, 

and the supernatants were manually diluted in six or eight 2-fold serial dilutions with lysis buffer. 

An Aushon Biosystems (Burlington, MA) 2470 arrayer created 1,056-sample arrays on 

nitrocellulose-coated FAST slides (Schleicher & Schuell BioScience, Inc.) from the serial 

dilutions. Slides were then probed with validated primary antibodies against P-IGF-IRβY1135/1136 

(may cross-react with P-InsRβY1150/1151, Cell Signaling, cat. #3024), IGF-IRβ (Cell Signaling, cat 
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#3027), and PTEN (Cell Signaling, cat# 9552), and the signal was amplified using a 

DakoCytomation–catalyzed system. A secondary antibody was used as a starting point for 

amplification. The slides were scanned, analyzed, and quantitated using Microvigene software 

(VigeneTech Inc.) to generate serial dilution–signal intensity curves for each sample with the 

logistic fit model: ln(y) = a + (b – a) / (1 + exp {c*[d – ln(x)]}). A representative natural logarithmic 

value of each sample curve on the slide (curve average) was then used as a relative 

quantification of the amount of each protein in seach sample. The levels of PTEN, P-IGF-IRβ, 

and IGF-IRβ in each sample were expressed as a log mean centered value after correction for 

protein loading using the average expression levels of over 50 proteins as previously described. 
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