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Single-molecule manipulation of F1-ATPase
rotary motor protein to elucidate the
chemomechanical coupling mechanism.
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Lipid bilayer chamber array (left) and
single analysis of transporting activity
of a membrane protein
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Ultra-sensitive detection of the
biomarkers down to the
single-molecule level.
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Reconstitution of self-replicating
molecular systems with the aim of the
creation of artificial cells.
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Biomolecular nanomachines like motor proteins can convert
chemical energy into mechanical work with remarkably high
efficiency. To elucidate operation mechanism of such
sophisticated nanomachines, we are developing novel
single-molecule technigues based on optical microscopy and
microdevices. Besides the basic science works, we also apply
our original technology to the development of highly sensitive
diagnostic assay such as single-molecule ELISA. The latest
project we launched recently is to reconstitute a self-replicating
system with the aim of the creation of artificial cells.
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. Single-molecule biophysics on biological molecular motors(—A)
We aim to elucidate the chemomechanical coupling
mechanism of biomolecular motor proteins such as FoF 1
ATP synthase and cellulase by the use of state-of-the-art
single-molecule technology.

2.Single-molecule study on membrane proteins (—B)

We develop novel single-maolecule technigues for membrane
proteins to elucidate the operation mechanism of ion
pumps and transporters, working in the cell membrane
3.Microdevices for ultrasensitive measurement of biological
molecules and reactions (—C)
By combining microdevides and single-molecule techniques,
we are developing ultra-sensitive diagnostic assays to
detect biomarkers, viruses and pathogenic bacteria at the
single-molecule, single-particle or single-cell level.
4.Development of the reconstitution method to create
self-replicating molecular systems with the membrane
chamber array systems.(—D)

The aim of this project is the creation of an artificial cell

that has artificial genomic DNA.
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