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Exploration of the modification of genomic higher-order structures in the cell
nucleus by aggregation of chemically synthesized short nucleic acids
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We have created a pair of chemically synthesized hairpin nucleic acids with
sequences that form assemblies by sequential hybridization. In vitro experiments confirmed that
these nucleic acid pairs form aggregates starting from miRNAs. When the nucleic acid pairs were
added to HelLa cells together with a cell transfection agent, the nucleic acid pairs formed
aggregates in the cytoplasm starting from miRNAs. Observation by fluorescence microscopy of FRET of
the fluorescent labeling of the nucleic acids showed that they caused phase separation in the
cytoplasm and formed droplet-like granules. Furthermore, FACS analysis revealed that strong
FRET-derived fluorescence appeared in cells overexpressing the target miR-21, whereas FRET-derived
fluorescence was weak in cells with low miR-21 expression.
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