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Living system is composed of many and various cells, and the dynamic self-organization of an assembled
cellular system dictates response of the living organism. In the process, a few “characteristic” cells
often play a major role, therefore, identification of those “characteristic” cells are crucial for
understanding of responses by living organisms. To identify such cellular properties, expressions of
key biomarkers in a cell should be minutely studied.

In this study, a method to measure numbers and spatial distributions of expressed biomolecules in
a cell was developed. In this method, biomolecules were labeled using nano—particles (NP) composed of
various sizes and materials. The NP labels were produced by coating surfaces of polystyrene beads with
various metals using thermal deposition method. Moreover, void cap—-shaped NPs, which are suitable for
the nanoscale label in field emission scanning electron microscopy (FE-SEM), were also produced with
an application of UV-ozone oxydization to remove polystyrene bead cast

The labeling abilities of produced NPs were tested using DNA hybridization system. The DNAs were
immobi |l ized on surfaces of various metal NPs by forming thin gold layer onto the metal NPs. Abilities
of target DNA detection of NP label ing method were compared with that of fluorescent labeling. Inresult,
detection sensitivity and S/N ratio of NP labeling were 1,000 and 100 times higher than that of
fluorescent labeling, respectively

For the characterization of metal NP kinds, intensities in a FE-SEM backscattered electron (BE) image
were used. By using BE observation mode of FE-SEM, at least six kinds of metal NPs were simultaneously
discriminated

The developed method would achieve simultaneous measurement of exhaustive molecular expression in
a single cell.




