Increasing Accuracy of Aptamer Assays for Blood-Circulating Forms of HER-2/neu by Using Multi-Aptamer Reporters
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Human epidermal growth factor receptor 2 (HER-2/neu) is an important biomarker for cancer diagnosis, prognosis, and treatment monitoring 1. The extracellular domain (ECD) of HER-2/neu can be released into the bloodstream, making liquid biopsy a promising tool for monitoring disease progression. However, serum HER-2/neu levels often show inconsistent correlation with tumor status, possibly due to the presence of different circulating forms, including monomers and dimers. In this study, several HER-2/neu-specific aptamers targeting different regions of the protein were evaluated using a previously developed electrochemical aptamer sandwich assay. A biotinylated capture aptamer was immobilized on streptavidin-coated magnetic beads, while cellulase-labeled reporter aptamers generated electrochemical signals through enzymatic digestion of nitrocellulose film electrodes 2. Variations in the reporter aptamer sequences resulted in changes in binding abilities and affinities of the aptamers at identical HER2/neu concentrations, evaluated by analysis of binding isotherms. Among the tested configurations, a combination of three reporter aptamers achieved the most accurate HER-2/neu quantification. When applied to clinical serum samples, this three-aptamer system also produced the highest measured HER-2/neu concentrations, suggesting improved detection of diverse circulating HER-2/neu forms. These results demonstrate the potential of multi-aptamer electrochemical assays for more accurate HER-2/neu liquid biopsy.
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