
        SUPPLEMENTARY METHODS 
 
Reagents and Cell Culture: MCF7 cells were cultured in Dulbecco's modified Eagle's medium (Gibco, Carlsbad, CA, 

USA) supplemented with 10% fetal calf serum (Gibco) and 1% penicillin-streptomycin antibiotics (Cellgro, Manassas, 

VA, USA). ZR75-1 and T47D cells were cultured in RPMI 1640 (Mediatech, Manassas, VA, USA) with 10mM Hepes 

(Gibco), 1mM sodium pyruvate (Gibco), 14mM glucose, 1μg/ml insulin (Sigma, St Louis, MO, USA), 10% fetal calf 

serum (Gibco) and 1% antibiotics (Cellgro).  Serum-starved medium contained 0.1% FCS.  For hormone starving, phenol 

red-free RPMI was supplemented with 10% charcoal dextran-stripped fetal bovine serum (HyClone). 

Western blotting.  Cell lysates were collected in sample buffer (62.5 mmol/L Tris-HCl, 2% SDS, 5% β-mercaptoethanol, 

10% glycerol, 0.05% bromphenol blue), boiled for 5 min at 95°C, and resolved by SDS-PAGE.  Following transfer to 

nitrocellulose, blots were cut horizontally into strips and immunoblotted with various primary antibodies. Proteins were 

detected using horseradish peroxidase–conjugated secondary antibodies (Invitrogen) and developed using the SuperSignal 

West chemicals (Pierce). An Alpha Innotech imaging station with AlphaEase FC software was used to capture and 

quantify images. All results are representative of at least three independent experiments.  

Human breast tissue analysis. Frozen human tissues were provided by the National Cancer Institute Cooperative Human 

Tissue Network and the University of California at Davis Cancer Center Specimen Repository.  All samples chosen were 

accompanied by a pathology report indicating their estrogen receptor status and were approved for laboratory use by the 

institutional review board of the University of California at Davis School of Medicine. Samples were homogenized in 10 

μL T-PER (Pierce) per mg of tissue in the presence of 4 μg/mL leupeptin, 4 μg/mL pepstatin, 4 μg/mL aprotinin, and 100 

nmol/L AEBSF and then centrifuged to remove insoluble products.  

Chromatin Immunoprecipitation: For ZR75-1 replicate ChIP +/-siFoxA1 experiments, 48-72h hormone starved cells 

were plated in a 6-well format and transfected with 100 nM siRNA for 48h. Cells were treated with 10nM E2 or vehicle 

30 minutes before trypsinizing cells off dishes for cross-linking with 1% formaldehyde. Quantitative real-time PCR was 

performed on a Bio-Rad DNA Engine Opticon real-time PCR system using SYBR Green Master Mix according to the 

manufacturer's instructions (BioRad, Hercules, CA, USA). For ChIP-quantitative PCR, primers to a non-specific control, 



an exon of the ZNF10 gene, were used to normalize differences in DNA. For all ChIP-qPCR experiments we used a 

relative quantification method to determine the fold enrichment of Lrig1 or XBP-1 enhancer regions over input. To 

normalize the DNA amount in each sample we used primers to non-specific regions unaffected by estradiol (an exon of 

the ZNF10 gene). The cycle threshold values were determined for control and target primers and the relative DNA value 

was calculated as 2 to the power of the cycle threshold difference between input chromatin and ChIP samples. To 

determine the enrichment over input, the normalized values of the ChIP samples were divided by the normalized values of 

the input. 

ChIP-qPCR primers 
Primer sequences are listed in the 5 ‘ to 3’ direction: 
 
Enh-1 (1688) 
FWD primer CAGGGAGAGGTCAGAGCAAC 
REV primer TTTGTGAAGCCTCCAGTGTG 
 
Enh-2 (1689) 
FWD primer TCCCATCCCCATGAGACTAC 
REV primer GGGGCTTTCAGTTCAATGG 
 
Enh-3 (1690) 
FWD primer CAGAAAGCACCTGCACAAAC 
REV primer GCAGGCCTACCATTTGTCTC 
 
Enh-4 (1691) 
FWD primer TCTTGAGCCAGACACACCAC 
REV primer TTTGCCTTGCCAGAATTACC 
 
XBP1-Enh#1  
FWD primer ATACTTGGCAGCCTGTGACC 
REV primer GGTCCACAAAGCAGGAAAAA 
 
TBX1-enhancer (chr22:18,117,190-18,117,279) 
FWD primer GGAGAAGGCTGGCTTATGTG 
REV primer GGCTCCCATGTAGACAGAGC 

 

Primers for cloning the four Lrig1 enhancers into pGL3_SV40 Luciferase Reporter vector Kpn1/Xho1 restriction 

enzyme sites. All constructs were confirmed by sequencing. 

Primer sequences are listed in the 5 ‘ to 3’ direction: 



 
Enh-1 (1688) 
FWD primer TGCTGCTTTTTCTGGCCTA 
REV primer TCAGCACTCCAAGACGAGAG 
          
Enh2 (1689)  
FWD primer CCTGGGTTATTTGCTGGACA 
REV primer TACCCAGCCTCTGGCAGTTA 
 
Enh-3 (1690) 
FWD primer AGTCTCTGCCTAGCCTGTCC 
REV primer CTAAGGGAGGAAGGGGTGAA 
 
Enh-4 (1691) 
FWD primer GTGATGGCAACTGATGCACT 
REV primer GCAGGCCACTCCTATCCTGT 
 

Luciferase reporter assays:  ZR75-1 cells were hormone starved for 24h in phenol-red free RPMI supplemented with 

10% charcoal dextran-stripped medium, plated at 1 × 105 cells per well in 24-well plates and allowed to settle overnight. 

Cells were transiently transfected using Lipofectamine LTX Plus (Invitrogen, Carlsbad, CA, USA) with the pGL3_SV40 

promoter Luciferase Reporter construct (Promega, Madison, WI, USA) or beta-galactosidase pCMX reporter vector to 

normalize cell numbers and transfection efficiency (see supplemental data for primers used for cloning into the KpnI/XhoI 

sites of the pGL3 promoter vector). Cells were treated with 10nM estradiol or vehicle control at 6h post-transfection for 

18h. Lysates were harvested 24 h after transfection with 1 × Reporter Lysis Buffer (Promega) and assayed for firefly 

luciferase activity using the Luciferase Assay Kit (Promega, Madison WI, USA), or β-galactosidase actvity was measured 

using CPRG (chlorophenolred-β-D-galactopyranoside) at 550nm in a plate reader format. 

 
Antibodies for chromatin immunoprecipitation: 
 
ERalpha (HC-20): Santa Cruz-SC-543  
 
FOXA1: Abcam ab23738 
 
p300 (N-15): Santa Cruz-SC-584 
 
H3K4me2: Abcam ab32356 
 
Antibodies for immunoblotting 
 
anti-LRIG1-151 (AgriSera) 



 
anti-FOXA1 Abcam ab23738 
 
ERalpha (HC-20): Santa Cruz-SC-543  
 
anti-tubulin ascites Sigma T5168 
 
anti-actin AC-15 (Sigma). 
 
 
TaqMan probes (Applied Biosystems, Carlsbad, CA, USA) 
 
Lrig1 (NM_015541.2) product # Hs00394267_m1 
 
GAPDH (NM_002046.3) product # 4333764F 
 
 
 


