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Sample Processing and ER Evaluation by IHC

IHC staining procedures for ER were performed on whole tissue sections according to the principles described by Regan and colleagues [1] using the 1D5 clone (Dako). FFPE tissue was cut at 4-micron sections and placed on positively-charged slides. Slides were baked in a 60°C oven for 1 hour, cooled, deparaffinized and rehydrated through xylene and graded ethanol solutions to water. All slides were quenched for 5 minutes in a 3% hydrogen peroxide aqueous solution to block for endogenous peroxidase. Antigen retrieval was performed by heat-induced epitope retrieval in which the slides were placed in a 1X solution of Target Retrieval Solution (Dako) for 25 minutes at a pH of 6.0 for 25 minutes at 96°C using a vegetable steamer and cooled for 15 minutes in solution. Slides were stained with the Dako Autostainer Immunostaining System at room temperature. Primary antibody was used at a dilution of 1:600 and incubated for 60 minutes, followed by the 2-step detection system with MACH 23 mouse HRP Polymer Biocare Medical M3M530 process (20 minutes each), followed by a 5-minute incubation with chromogen liquid DAB Dako K346811. Slides were counterstained in Richard Allen hematoxylin, dehydrated through graded ethanol solutions, cleared with xylene, and cover slipped.

Dried tissue section slides were packaged securely in microscope slide boxes, and shipped via an express mail carrier to the University of Michigan Department of Pathology for ER quantification and analysis by two study pathologists (DGT and JMJ). Breast cancer slides stained for ER were examined to confirm the presence of invasive cancer. All slides were scanned into an APERIO image analysis system (Leica Microsystems, Buffalo Grove, IL 60089) for assessments [2]. 

Sample Processing and HER2 Evaluation

Immunohistochemistry (IHC). The HER2 IHC assay was performed using the FDA-approved Ventana PATHWAY anti-HER2/neu (4B5) Rabbit Monoclonal Primary Antibody on a Ventana Autostainer. Paraffin-embedded tissue sections were cut at 4 microns and placed on positively-charged slides. Slides were baked in a 60°C oven for 1 hour and cooled for approximately 5 minutes. Slides were then stained via the Ventana Medical Systems Benchmark XT Automatic Staining System for subsequent deparaffinization and staining using a standard protocol with standard cell conditioning for 60 minutes and antibody incubation for 32 minutes at 37°C. Staining was visualized using Ventana Medical System’s iView® DAB Detection system [3]. Samples were counterstained with Hematoxylin II for approximately 4 minutes. Bluing Reagent (Ventana) was dispensed on each tissue sample and incubated for 4 minutes. Stained and cover slipped tissue sections were air dried overnight and evaluated by light microscopy. 

Fluorescent in situ hybridization (FISH). FISH was performed on specimens with an IHC level of 2+ using the methods specified by the ASCO-CAP guidelines that were in place at the time these patients were diagnosed [4]. The PathVysion HER-2 DNA Probe Kit (Abbott Labs, Chicago, IL) was used for this study. FFPE tissues were sectioned at 4 microns and placed on positively charged slides. Slides with specimen were placed in a 60 (C oven overnight (approximately 12-16 hours), cooled, and processed according to the Ohio State University Wexner Medical Center, Pathology Core Facility’s general FISH Standard Operating Procedure. A batch control was run with each sample set. Manual deparaffinization, heat induced epitope retrieval (Borg Decloaker, BioCare), enzymatic digestion (Pepsin, Sigma Aldrich), probe application, and subsequent denaturation (73°C for 6 minutes) and hybridization (37°C for 16 hours) were performed on each sample received. After overnight hybridization, a DAPI counterstain (Abbott Labs) was added, and each slide was subsequently cover slipped to allow for image analysis. The use of image analysis is an effective tool and clinically applicable for achieving consistent interpretation of FISH markers [5,6].
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