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[Purpose and Background of the Research]

To deeply understand the intracellular signals as a
network of biomolecules, this research project aims
to develop novel methods for imaging and
controlling biomolecules in living cells. The topics
we are interested in are 1) visualization and
analysis of small number of biomolecules in living
cells, 2) development of methods to control a kinase
activity with external light, and 3) development of
chemical probes to control GPCR activity.
Innovative functional molecules and analytical
methods are created, using a state-of-the-art
imaging technology with new optogenetic methods
(Figure 1).
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Figure 1. Methods for the analysis of biomolecules and
intracellular signaling.

[Research Methods]
1) We develop methods for visualizing and
quantitatively analyzing small number of

biomolecules in living cells. The target is a telomere
RNAs, of which fluorescent probes are designed.
Localization of the telomere RNAs and their
number in a single cell are analyzed under a
fluorescence microscopy. Based on the same
approach, we develop a method to analyze Bak
cluster formation on the mitochondrial membrane.
The number of Bak in a single cluster and their size
will be revealed by a technique of superresolution
imaging.

2) We develop methods to control a kinase activity
with external light. We focused on a
serine/threonine kinase of Akt. To control the Akt
activity, a photoreceptor derived from a plant cell
is used. We will demonstrate that it is possible to
control phosphorylation of the substrate and gene
expression by external light.

3) We develop chemical probes to control GPCR
activity. A new bioluminescent probe for the
analysis of GPCR dimerization is developed. We
will generate a stable cell line which expresses
the probe on the plasma membrane. Using the
cells, inhibitors for a target GPCR will be
screened from large chemical libraries. New light
sensitive chemical probes will be developed.

[Expected Research Achievements and
Scientific Significance]

This research is located in the center between the
life science and the molecular science. By
standing in the cross fields, the study has a
possibility to cultivate a new field in the
analytical chemistry. The present research will
provide new 1imaging techniques under the
control of a biomolecule of interest, which will be
expected to contribute to the fields of the basic
biological research.
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