Quantitative single molecule localization microscopy for precision medicine
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A fluorescence-based imaging method, called quantitative single molecule localization microscopy (qSMLM), can detect individual molecules with nanoscale precision. qSMLM has been typically used in cultured cells and has rarely quantified biomolecules in human specimens: patient tissues and extracellular vesicles secreted by patient cells. By tailoring methodology for sample preparation, imaging, and data analysis, we can probe density and organization of biomolecules in these clinical samples. Using advanced qSMLM approaches, we assessed human epidermal growth factor receptor 2 (HER2) in tissues from breast cancer patients. When an anti-HER2 therapeutic antibody called trastuzumab was used as a fluorescent reporter, qSMLM was able to quantify HER2 receptors that harbor an available drug binding site [1]. We also quantified size and cargo of extracellular vesicles from plasma of pancreatic cancer patients. Compared to healthy controls, patients with pancreatic cancer exhibited a distinct population of larger extracellular vesicles enriched in two biomarkers: epidermal growth factor receptor and carbohydrate antigen 19-9 [2]. Ultimately, when qSMLM is paired with traditional methods, it may advance precision medicine.
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