Supplementary Methods
Cell lines and Cell Culture

The following breast cancer cell lines were obtained from ATCC: MDA-MB-453, MDA-MB-468, T47D, MDA-MB-231 and cultured mycoplasma free as previously described [23]. Also purchased from ATCC were SK-OV-3 and H1650, ovarian and lung adenocarcinoma cell lines, respectively. SK-OV-3 cells were maintained in McCoy’s 5A medium. H1650 cells were maintained in RPMI Media 1640. All of the media were supplemented with 10% fetal bovine serum (FBS), 10 mM penicillin-streptomycin, and 10mM Glutamax. All media and supplements were purchased from Invitrogen. All cell lines were cultured in a 37°C humidified atmosphere containing 95% air and 5% CO2 and were split and media replenished according to ATCC recommendations. 

Preparation of FFPE blocks from cell lines

Cell cultures were harvested 10-18 hours after being re-fed with the appropriate media, when they reached the appropriate confluence. Media was removed from the 500cm2 plates and the cells were washed with 1X PBS. The 1X PBS was aspirated and approximately 25 mL of Richard-Allan Pen-Fix Formalin Fixative (Thermo Fisher Scientific, Waltham, MA) was added to the cells. Cells were scraped and fixed overnight at 4(C. Cells were then processed into FFPE blocks as previously described 
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[24]
. Cell lines and tumor tissue FFPE blocks were cut at 7(m and 5(m thickness, respectively, using a Leica RM 2145 and 2155 Rotary Microtome (Leica Microsystems, Bannockburn, IL). Sections were placed on positively charged glass slides (VWR, West Chester, PA), air dried for 30 minutes, and then baked at 60(C for 1 hour. All slides were stored at 4(C until assayed and generally used within 3-4 weeks. 

293-HER3 clone 1 and clone 13

A commercially available cDNA (Origene Technologies, Inc., Rockville, MD) for full-length HER3 (NM_001982.2) was digested with the restriction enzymes Not I and Xba I and the resulting fragment was subcloned into pcDNA3.1 Zeocin selectable expression vector (Invitrogen, Carlsbad, CA). The resulting plasmid was transformed into bacteria and positive clones were sequence verified, expanded in bacteria, and the plasmid purified with the Qiagen Maxi-prep kit. Human embryonic kidney cells (HEK-293) were purchased from the American Type Culture Collection (ATCC, Manassas, VA) and maintained in DMEM supplemented with 10% FBS, Pen-strep, and Glutamax at 37(C in 5% CO2. The day prior to transfection, the cells were split to approximately 25-30% confluence and incubated overnight in media without pen-strep. The cells were then transfected with Fugene HD (Roche, Indianapolis, IN) according to the manufacturer’s instructions. The next day the media was replaced with fresh complete media and the cells were incubated for 48 hours prior to the addition of 400 mg/mL Zeocin (Invitrogen) in complete media. Two clones with high expression of HER3 as demonstrated by ELISA (293-H3 clone 13, 293-H3 clone 1) were selected as controls for use in antibody selection and for the HER3 VeraTag assay.

Immunization and B9A11 HER3 antibody selection 

Mice were immunized with 293-H3 clone 13 cells expressing HER3 in combination with a series of keyhole limpet hemocyanin conjugated peptides representing sequences within the c-terminal region of HER3. Enzyme-linked immunosorbent assays and CellSpot™ (Trellis Bioscience) were used as a primary screen to identify an anti-HER3 antibody (B9A11) with immunoreactivity to the peptide immunogen CFDNPDYWHSRLFPKANA. Additional immunohistochemical (IHC) and VeraTag secondary screening assays were performed to evaluate antibody HER3 binding specificity using FFPE cell line controls including 293-H3 clone 13 (HER3-positive) and control lines low in HER3 but high in HER1 (MB-231), or both HER1 and HER2 (SK-OV-3 and 293 cells transfected with HER1 and HER2).

HER3 VeraTag assay design

In the H3T assay, B9A11 is conjugated to methylene blue (MB), which serves as a photosensitizer molecule (PM), via a biotin-streptavidin (B-SA) linkage. Ab6 is coupled to a fluorescent reporter molecule (Pro11) using a thioether functionality that is susceptible to cleavage in the presence of singlet oxygen. Tissue sections are processed to remove paraffin and rehydrated followed by heat-induced antigen retrieval using DAKO buffer (pH 9.0) in a pressure cooker (Biocare Medical). Samples are pre-incubated with 10% goat serum and 1.5% BSA to block non-specific antibody binding before an overnight incubation at 4(C in the presence of 1(g/mL final concentration of B9A11-biotin and Ab6-Pro11. Samples are rinsed using Triton X-100 in PBS prior to incubation with SA-MB. After an 1 hour incubation at room temperature, excess SA-MB is aspirated, and sections are rinsed with Triton buffer followed by deionized water. Illumination buffer is added to the tissue section and samples are illuminated using a LED array 
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. The illumination buffer contains 3 pM fluorescein, which serves as an internal standard, and 2 capillary electrophoresis (CE) mobility markers in 0.002X PBS. Illumination of the sample with red light (650nm) releases singlet oxygen from the B9A11-MB complex, which in turn cleaves the fluorescent tag (Pro11) from the Ab6 when the two antibodies are bound to HER3 in close proximity (approximately 100 nm). Released Pro11 molecules are quantified using CE as described (Data Supplement) 
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. Pro11 signal intensity is normalized to invasive tumor area yielding a final measurement of relative fluorescence per mm2 tumor area (RF/mm2) that scales with the number of HER3 receptors per cell 
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.
ELISA and Flow cytometry

Lysates were prepared from 500cm2 plates at 80% confluency. Cells were collected by scraping and washed three times with cold PBS. The resulting pellets were lysed in buffer containing 1% Triton X-100, 50mM Tris, pH 7.5, 50mM NaF, 50mM (-glycerophosphate, 100mM NaCl, 1mM Na3VO4, 100 (g Pepstatin A, 5(M EDTA (Sigma-Aldrich, St. Louis, MO) and 1 complete mini protease inhibitor tablet (Roche, Basel, Switzerland). After lysis the samples were centrifuged for 20 minutes at 4°C and the supernatants were stored at -80°C. Protein content for each lysate was determined using the Pierce Protein Assay Kit (Thermo Fisher Scientific, Waltham, MA). Determination of HER3 protein content (ng/mg total protein, Figure 1B) was performed in triplicate on three separate occasions using a commercially available ELISA kit (R&D Biosciences) according to the manufacturer's protocol. For flow cytometry analysis, cells were harvested by trypsinization and counted. 5 x 105 cells were plated in a 96 well plate and labeled with biotinylated primary monoclonal mouse anti-human ErbB3 1B4C3 (Santa Cruz Biotechnology, Santa Cruz, CA) at a concentration of 4 (g/ml in 100 (l total volume. Isotype controls were run using mouse IgG1 (BD Biosciences, Franklin Lakes, NJ). The cells were incubated with antibody on ice for 45 minutes, washed twice with 1X PBS, followed by labeling with R-Phycoerythrin (PE)-Avidin (Invitrogen, Carlsbad, CA) at 2 (g/ml for 30 minutes on ice. The labeled cells were washed with 1X PBS twice and fixed with 1 % paraformaldehyde in 1X PBS. FACS analysis was performed on a FACS Calibur cytometer (Applied Biosystems, Foster City, CA). PE fluorescence intensity of labeled cells was determined on a FL2 (585/42 nm band pass filter) detector. The direct quantitation of the fluorescence intensity of sample in terms of number of molecules of ErbB3 receptor were generated based on a calibrated standard curve using Quantum PE MESF Kit (Bangs Laboratories, Inc, Fishers, IN).

Tumors

Sixty patient-derived tumors were purchased as frozen tumor samples or FFPE tumor blocks from Asterand (Detroit, MI). Frozen breast tissues were made into FFPE blocks as previously described 
 ADDIN EN.CITE 

[24]
. Two tumor tissues were used to test the effect of interfering substances by being embedded with pathologically verified normal breast stroma and fat samples.

IHC 

IHC analysis was performed using the Vectastain ELITE ABC peroxidase kit and ImmPACT diaminobenzidine peroxidase substrate (Vector Laboratories, Burlingame, CA). Richard-Allan Haemotoxylin 7211 (Thermo Fisher Scientifc) was used as a counterstain. Heat-induced, epitope retrieval was performed using a citrate buffer, pH6 (Thermo Fisher Scientific), and tissue sections were blocked with peroxidase (30 minutes), avidin/biotin (20 minutes) and normal horse serum (20 minutes). Sections were stained with either HER3 antibody (SC 8145, Santa Cruz Biotechnology, Inc., Santa Cruz, CA) or an IgG1 isotype control (BD Biosciences, San Diego, CA) at 0.25 (g/mL for 1 hour at room temperature. Addition of the secondary antibody and development of the stain were performed, with minor revision, according to the ABC kit protocol. Stained sections were scanned using an iScan Coreo bright field scanner (BioImagene, Sunnyvale, CA).

Illuminator and Chiller blocks, CE Instruments, and Slide Scanner

Three customized high-powered LED array illuminators were constructed by arranging Nemalux Lighting LED strip lights (Calgary, Canada) with Philips Luxeon Rebel LEDs generating 650nm light (San Jose, CA) onto an aluminum heat sink and chassis. Slides were placed on chiller blocks cooled to 4-8o C (Torrey Pine Scientific, San Diego, CA) during illumination. An ABI 3130 genetic analyzer CE instrument equipped with a 22 cm capillary-array (Applied Biosystems, Foster City, CA) was used to detect VeraTag reporter groups. An HP ScanJet 4890 flatbed scanner was used to create a digital image of hematoxylin and eosin (H&E) stained slides. Section area (mm2) was measured using Image Pro Plus software (Media Cybernetics, Inc, Bethesda, MD).

