
Supplemental Material and Methods: 
Reagents 

Lithium chloride, LPS, glutathione, sodium azide, potassium thiocyanate, sodium urate, 

sodium nitrite, L-Arginine, N-ethyl maleimide, N-(1-naphthyl)ethylenediamine 

dihydrochloride, sulfanilamide and vanadium (III) chloride were purchased from Sigma-

Aldrich (St. Louis, MO, USA). PP2 and wortmannin were purchased from EMD 

Chemicals (Gibbstown, NJ, USA) and triciribine from Cayman Chemical (Ann Arbor, MI, 

USA). Dynalbeads-Protein G, 4x-LDS buffer and Lipofectamine LTX transfection 

reagent were purchased from Invitrogen. Recombinant mouse interferon-gamma (IFN-

g) and COX-2 mouse monoclonal antibody were purchased from R&D Systems 

(Minneapolis, MN, USA). Antibodies to actin, β-catenin, P-glycoprotein vimentin, E-

cadherin and COX-2 were from Santa Cruz Biotechnology (Santa Cruz, CA, USA). 

Antibodies specific to CD44, phospho-EGFR (tyr 1045), EGFR, phospho-STAT3 

(tyr705), total STAT3, phospho-Src (tyr 416), Src, phospho-Akt (ser 473), Akt, phospho-

GSK-3b (ser 9), GSK-3b, PP2A-c and tata binding protein (TBP) were purchased from 

Cell Signaling Technology (Danvers, MA, USA). NOS2 antibody was purchased from 

Abcam (Cambridge, MA, USA). The TCF-luciferase reporter construct Topflash was 

from Millipore (Billerica, MA, USA) and the pGL4.70UC-rluc control plasmid was from 

Promega (Madison, WI, USA). The NO-donor 2-[2-aminoethyl-

[nitroso(oxido)amino]amino]ethylazanium (DETANO) was generously provided by Dr. 

Larry Keefer (National Cancer Institute, Frederick, MD, USA). DETANO stock solutions 

were prepared in 10 mM NaOH and analyzed for purity by measuring the UV absorption 

spectrum. Exact concentrations were determined by absorbance at 250 nm (ε250 = 8000 

M-1cm-1).  



 

Western blotting 

Western blotting was performed as previously described with minor modification (16). 

The lysis buffer used here was Tris-HCl pH 8.0 (50 mM) containing NaCl (150 mM), NP-

40 (1%), EDTA (1 mM), NaF (50 mM), Na3VO4 (10 mM), PMSF (1 mM) and protease 

inhibitor cocktail (Calbiochem). Nuclear proteins were isolated using a commercial 

Nuclear Extract kit (Active Motif) as instructed by manufacturer. Densitometric analyses 

were performed using ImageQuant software (Molecular Dynamics, Sunnyvale, CA, 

USA) 

 

Spot-ELISA 

Cells were serum-starved overnight before a 24 hour exposure to EGF (10 ng/ml) or 

DETANO. Cells were rinsed with cold PBS and lysed as described for western blotting. 

Cell lysates were clarified by centrifugation (10,000 g for 5 minutes at 4°C), diluted and 

normalized as described in the RTK Pathscan kit (Cell Signaling Technologies). The 

ELISA assay was performed per manufacturers instructions and triplicate experiments 

were analyzed by densitometry and shown as percent of EGF positive controls (mean ± 

sd). 

 

c-Myc activity 

Serum-starved MDA-MB-468 cells were exposed to 0.5 mM DETANO, 100 nM PP2 or 

both for 24 hours. Nuclear fractions were isolated as described above and normalized 



for protein concentration. c-Myc activity was measured by an ELISA-based assay as 

previously described using the c-Myc TransAm kit (Active Motif) (47). 

 

Genomic Sequence Analyses 

The promoter sequence for each gene listed in Table 3 of Ref. (16) was extracted using 

ElDorado (version 12-2010) software. Lef binding site analysis was performed using the 

RegionMiner (Release 4.2) software. Lef binding site locations are represented as 

basepairs away from TSS and values indicate the center of the binding region. Both 

software are part of the commercially available Genomatix Software Suite (V2.1) 

(Genomatix Software, Inc, Ann Arbor, MI). 

 

β-catenin transcriptional activity experiments 

β-catenin/TCF transcriptional activity was performed by transiently transfecting cells 

with 750 ng of Topflash reporter plasmid expressing firefly luciferase and 250 ng 

pGL4.70 plasmid expressing renella luciferase using the Lipofectamine LTX reagent for 

6 hours at 37°C. After transfection, cell culture media was replaced with serum-free 

DMEM (negative control) and supplemented with LiCl (8 mM; positive control), 

DETANO at the concentrations indicated in the figures or DETANO with indicated test 

agent. For co-culture experiments, serum-starved macrophages were treated with or 

without IFN-g and LPS for 6 hours prior to seeding onto transfected MDA-MB-468 cells 

and culture media was supplemented with either L-arginine (1 mM) or aminoguanidine 

(5 mM) as indicated. Cells were incubated for 18 hours and luciferase activity was 

measured using the Dual-luciferase assay kit from Promega. Relative luminescent units 



(RLU) were measured using a Glomax 96-well plate luminometer (Promega) and data 

were normalized to fold change from untreated control cells. Data represent mean 

normalized RLU ± sd from at least three independent experiments. 

 

Proliferation and chemoresistance 

Cellular proliferation and drug resistance was measured by BrDU incorporation using a 

commercial kit (Cell Signaling Technologies). For proliferation studies, MDA-MB-468 

and SKBR3 cells were seeded in a 96-well plate and grown to ~80% confluence. The 

media was removed and replaced with serum-free RPMI containing BrDU and 

supplemented with either EGF or DETANO. Data is represented as fold increase over 

control cells (± sd). Statistical significance compared to control was determined for 

P<0.01. For chemoresistance studies, MDA-MB-231 cells were plated in RPMI + 10% 

FBS for 8 hours to allow for cells to adhere. The media was replaced with serum-free 

media with or without 0.5 mM DETANO and cells incubated for 24 hours. The media 

was removed and replaced with RPMI + 10% FBS + BrDU and either adriamycin or 

paclitaxel was added to the wells. BrDU incorporation was measured after 24 hour 

incubation. Data is represented as percent of control cells not exposed to 

chemotherapeutic (± sd). 

 

Immunofluorescent microscopy 

Cellular localization of β-catenin was analyzed by immunofluorescent microscopy. MDA-

MB-231 cells were exposed to DETANO, LiCl or PP2 for 24 hours before being rinsed 

with PBS and fixed with cold methanol, rinsed and blocked with 5% BSA in TBS-Tween 



for 1 hour at room temperature. Cells were briefly rinsed and incubated overnight with 

mouse monoclonal anti-β-catenin diluted in 5% BSA in TBS-Tween. After washing, cells 

were incubated for 1 hour with Alexa Fluor 488-tagged anti-mouse secondary antibody. 

Samples were washed and dried before applying a cover slip with DAPI-containing 

Fluoro-Gel II mounting medium (Electron Microscopy Sciences, Hatfield, PA, USA). 

Fluorescent photographs were acquired on a Zeiss AX10 Imager.A1 microscope 

equipped with a cooled charge-coupled device camera (Zeiss AxioCam MRm), and the 

imaging system was controlled by AxioVision 4.7.2 software. All images were acquired 

using 40x (Zeiss EC Plan-Neofluar 40X/0.75) air objectives at 23ºC. Bar in each photo 

represents 10 μm in length. 

 

PP2A activity assay 

PP2A activity was measured as previously described (47). Briefly, cells were treated 

with EGF or DETANO for 3 hours and immunoprecipitated PP2A-c was incubated with a 

PP2A-selective phospho-oligopeptide. Phosphatase activity was determined by 

measuring the released phosphate using the Malachite green assay. Data is shown as 

percent of untreated control cells ± sd.  

 
Prostaglandin E2 (PGE2) measurements 

Serum-starved MDA-MB-468 cells were exposed to DETANO for 24 hours and PGE2 

formation was measured using a PGE2 ELISA assay (Cayman Chemical) as instructed 

by the manufacturer. PGE2 concentrations were determined from an authentic PGE2 

standard curve and data is shown as the mean (± sd) of three experiments.  

 



 


