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Single Extracellular Vesicle analysis is a method to analyze proteins and nucleic acids
contained in extracellular vesicles (EVs) one particle at a time. Unlike other methods, single
EV analysis is expected to improve the early detection and diagnosis of diseases because it can
analyze a low sample volume and simultaneously obtain information on the site and extent of
disease. However, the technology for simultaneous detection of substances inside and outside
the membrane of a single EV without crushing is still under development. In this study, we
developed a technology to detect nucleic acids inside EV without crushing by membrane fusion
of EV and lipid nanoparticle (LNP) containing probes, utilizing the drying shrinkage of
cellulose nanofiber (CNF) paper. We encapsulated molecular beacons (MBs), which bind
specifically to specific miRNAs and emit fluorescence, in LNPs as probes, applied them to
CNF paper together with EVs, and allowed it to dry. As a result, particles extracted from the
CNF paper showed an increase in particle size and fluorescence intensity, as well as a change
in surface charge, suggesting that MBs were introduced into the target particles via membrane
fusion.
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