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SUPPLEMENTARY MATERIALS AND METHODS 

Xenograft Tumor Analysis. 

All xenograft procedures approved by the Duke University Institute for Animal Care and 

Use Committee. Tumor samples were generated from TamR tumors grown in 

ovariectomized nu/nu mice receiving no treatment, tamoxifen (5 mg/60 days, Innovative 

Research of America), or tamoxifen together with ICI 182,780 (5mg/mouse sc once 

weekly).  

 

RNA prep and qRT-PCR analyses.  

Total RNA was prepared using the Aurum Total RNA Mini Kit (BioRad). cDNA was 

synthesized from 0.5ug total RNA using the BioRad iScript cDNA Synthesis Kit. 

Quantitative RT-PCR (qRT-PCR) was performed with 2ul 1:20 diluted cDNA, 0.2μmol/L 

primers and the iQ SYBR Green supermix (BioRad) and the results calculated using the 

2–ΔΔcT method (31) and data normalized to a 36B4 internal control. Primer sequences 

are available upon request.  

 

Immunoblotting.  

Cells were lysed in whole cell extract buffer containing 100mM Tris-HCl pH8.0, 2mM 

EDTA, 0.02% SDS, 0.5% Nonidet P-40 and 150mM NaCl and 1x protease inhibitors 

(Sigma).  Protein samples were separated on a 10% SDS Page polyacrylamide gel, 

transferred to nitrocellulose membranes and the following antibodies were used for 

detection: ERα (D-12, Santa Cruz Biotechnology), AGR2 (Abnova), FOXA1 (Abcam), β-

Actin (ACTB; Sigma) and cytokeratin 18 (KRT18; Santa Cruz Biotechnology). 
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Appropriate horseradish peroxidase conjugated secondary antibodies (BioRad) were 

used and the proteins detected using Western Lightning® Plus ECL chemiluminescence 

reagents (Perkin-Elmer).  

 

Gene silencing.  

Small interfering RNA (siRNA) were used to transiently silent ERα (Invitrogen), AGR2 

(Invitrogen) and FOXA1 (Sigma) with control siRNAs (siLuc; Invitrogen and Mission 

Control; Sigma). MCF7, MCF7 GPS ER and TamR cells were seeded at 20-30 x 104 

cells per well on a six-well plate and transfected using Dharmafect IV (Dharmacon) for 

48-72 hours, unless otherwise specified.  

 

Proliferation Assay with conditioned media.  

0.4 x 104 MCF7 and TamR cells were silenced for AGR2 overnight on 96-well plates for 

14 hours. One plate each of MCF7 siAGR2 and TamR siAGR2 was decanted and 

frozen on day 0 as a control. The remaining plates were switched identically to phenol 

red free media supplemented with CFS (0), conditioned media from MCF7 Gal4 cells 

(Gal4) or conditioned media from AGR2 overexpressing MCF7 AGR2 cells (AGR2) and 

treated with Veh or E2 as specified. The media was refreshed every two days as 

previously specified and plates were harvested on day 2, 4, 6 and 8. DNA content was 

analyzed using FluoReporter assay (Invitrogen) per manufacturer instructions.  

 

Apoptosis Analysis.  
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40 x 104 MCF7 and TamR cells were silenced for AGR2 for 48 hours and then treated 

with E2 for 48hrs prior to the apoptosis assay. MCF7 and TamR siAGR2 cells were 

collected and stained with Sytox (Invitrogen) and Alexa Fluor 488 Annexin V (Invitrogen) 

per manufacturer instructions. For each sample, ten thousand events were collected 

using the Accuri C6 flow cytometer (BD Biosciences) and analyzed with the CFlow Plus 

software (BD Biosciences). Annevin V positive cells were considered apoptotic and the 

percentage of the total number of events calculated.  

 

ChIP Analysis. 

MCF7 and TamR cells were plated in phenol red media with FBS for 24 hours. They 

were then switched to phenol red free media with CFS for 48 hrs and synchronized for 

24 hrs before being treated with Veh, 10nM E2 or 100nm 4OHT for 1 hr. Following 

treatment with the indicated ligands, cells were subject to chromatin 

immunoprecipitation (ChIP) analysis as previously described (40) with the following 

modifications: immunoprecipitation was performed overnight at 4°C with 5ug FOXA1 

(Abcam) or 5ug rabbit IgG control (Santa Cruz Biotechnology). After 

immunoprecipitation, 35uL protein A/G PLUS agarose beads (Santa Cruz 

Biotechnology) were added and allowed to incubate for 4 hrs at 4°C.  qPCR analysis 

was performed as previously described using primers that span the AGR2 promoter. 

Data is normalized to input for the immunoprecipitation.  
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SUPPLEMENTARY FIGURE LEGENDS 

Supplementary Figure 1: AGR2 expression in an in vivo model of tamoxifen 

resistance.  

AGR2 mRNA expression is induced by tamoxifen in an in vivo model of tamoxifen 

resistance. A tamoxifen resistant mouse model was treated with tamoxifen in the 

presence and absence of ICI as described. AGR2 and KRT13 mRNA expression were 

analyzed by qRT-PCR, normalized to the expression of the 36B4 housekeeping gene 

and presented as fold change relative to nontreated samples.  

 

Supplementary Figure 2: AGR2 apoptosis analysis in tamoxifen sensitive MCF7 

and tamoxifen resistant TamR cells.   

AGR2 has an effect on apoptosis in TamR cells. MCF7 and TamR cells were treated 

with siAGR2 and plated for 48 hours in phenol red free media supplemented with CFS 

and then treated with Veh or 1nM E2 for 48hrs. MCF7 and TamR AGR2 specific 

apoptosis was evaluated by measuring Annexin V staining using flow cytometry. 

Annexin V positive and Sytox positive cells are indicative of cellular death and the 

percentage of the total number of cells was calculated based on ten thousand events.  

 

Supplementary Figure 3: Rescue of AGR2 specific proliferation with conditional 

AGR2 media. 

AGR2 overexpressing conditioned media is not sufficient to rescue AGR2 proliferation. 

A. MCF7 and B. TamR cells (0.4 x 104) were treated with siAGR2 and plated on 96-well 

plates in phenol red free media supplemented with CFS (0), conditioned MCF7 Gal4 
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(Gal4) or MCF7 AGR2 (AGR2) media. They were then treated with Veh or 17β-estradiol 

(E2) for 2, 4, 6, or 8 days.  

 

Supplementary Figure 4: ERα knockdown in MCF7 and TamR cells.  

ERα knockdown in MCF7 and TamR cells. MCF7 and TamR cells were treated with 

siERα and plated for 48 hours in phenol red free media supplemented with CFS and 

then treated with 1nM E2 for 24hrs. ERα expression was analyzed by qRT-PCR, 

normalized to the expression of the 36B4 housekeeping gene and presented as fold 

change relative to siLuc-Vehicle treated cells.  

 

Supplementary Figure 5: AGR2 regulates ERα expression in both MCF7 and 

TamR cells. 

AGR2 regulates ERα protein expression. MCF7 and TamR cells were treated with 

siAGR2 for 72 hours in phenol red free media. The resulting whole cell extracts were 

immunoblotted for AGR2, ERα, and cytokeratin 18 (KRT18) expression.  

 

Supplementary Figure 6: ChIP Analysis of AGR2 promoter.  

FOXA1 interacts with the AGR2 promoter. MCF7 and TamR cells were synchronized 

and treated with Veh, 10nM E2 or 100nm 4OHT for 1 hr. The harvested cells were 

cross-linked and then immunoprecipitated with rabbit IgG or FOXA1 antibody. Following 

cross-link reversal, the DNA was isolated and qPCR analysis performed using primers 

that span the AGR2 promoter.  
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Supplementary Figure 7: FOXA1 regulates AGR2 expression in MCF7 GPS ER 

cells.  

FOXA1 regulates AGR2 protein expression. MCF7 GPS ER cells were treated with 

siFOXA1 for 3 days in phenol red free media. The resulting whole cell extracts were 

immunoblotted for FOXA1, ERα, AGR2 and β-Actin (ACTB) expression.  

 


