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Single Molecule Imaging of Signal Transduction in Living Cells
Takeshi KOBAYASHI and Akihiro KusuMI

In the early stages of chemotaxis, a cell senses an extracellular stimulus gradient. However, most
of membrane receptors or signaling molecules exhibit fast lateral diffusion in the cell membrane.
If it diffuses fast in the plasma membrane even during the period for its signal transduction, the
cell could lose the spatial information of where they received the extracellular stimulus. Thus, the
cell may not be able to migrate in the correct direction. To answer this point, we visualized the
dynamics and activation of membrane receptors or signaling molecules in living cells at the single
molecule level, using the single particle tracking, single fluorophore video imaging, and single
molecule fluorescence resonance energy transfer techniques. Surprisingly, the activation of stem
cell factor receptor or H-Ras dramatically decreased its diffusion. Such confinement of signaling
molecules may be a critical step for memorizing where the extracellular signal arrived and
inducing the polarized intracellular signaling.
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molecule fluorescence resonance energy transfer (single molecule FRET)
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