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Identification and separation of living cells based on synthetic RNA circuits
detecting intracellular information
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Methods for identifying the cell types are critical not only to analysis of
specific tissues and cells, but also to preparation of particular cells for therapeutic purposes. Marker
proteins on the surface of living cells have been investigated to identify target cells. However, it is
still hard to find a specific set of antibodies that determines a variety of cell types. In addition,
possible combinations of binary classification are quite limited.

In this project, we developed a method that enables to distinguish living cells based on intracellular
markers in a quantitative manner. We focused on the activity of microRNAs, which are short, non-coding
RNAs expressed in a cell. We designed and synthesized microRNA-responsive mRNAs that produce fluorescent
proteins as a reporter, and transfected them directly to target cells. With the synthetic mRNAs, we
succeeded in isolating multiple cell types based on subtle (less than 2-fold) difference in the microRNA
activity.
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