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Chemotaxis, the process by which cells sense and respond directionally to chemical
gradients, operates in a range of biological processes including immunity, neuronal
patterning, and morphogenesis. The paramount business of chemosensory system is the
detection of the faint, information-bearing signals in a noisy environment. The molecular
mechanisms by which cells sense chemical gradients remains to be elucidated.

In this research, behaviors of individual bio-molecules in chemosensory system will be
experimentally monitored at the singlemolecule level and theoretically interpreted to
understand the mechanism of directional sensing. Techniques including imaging technique of
single molecules in 3D and real time will be developed to visualize and manipulate single
molecules in living cells. In addition to clarifying unique operation of the bio-molecules
experimentally, new theoretical models will be established. Thereby, ingenious agorithm
that governs the molecular signaling system will be elucidated. These researches will give a
breakthrough in the research fields of biologica molecules and cells.
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