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Understanding Cellular Nanosystems Using Single-Molecule Tracking

Tkuko KoyAMA-HONDA and Akihiro KusuMI

To understand how cellular nanosystems work, direct observations of the nanosystems at work
in living cells is highly desirable. Cellular nanosystems appear to form and work, at the very
fundamental level, based on the thermal fluctuation of the structure and interactions and thermal
diffusion of their constituent molecules, and as a result, they function non-synchronously. The
recent advent of single-molecule tracking techniques has allowed researchers to directly observe
non-synchronous, stochastic, single-molecule events in living cells. Using these techniques,
researchers found that many cellular functions, several signal transduction systems in particular,
are carried out by the transient assemblies of several to several tens of molecules. In the present
article, we describe these new observations as well as a new method of simultaneously tracking
two species of molecules with two different colors and detecting their short-term binding to each

other developed in our laboratory.
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