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(#23¢) The cells which make up our bodies are continually exposed to various
mechanical stimuli, such as, muscle contraction, ongoing blood flow, blood pressure,
distension of visceral organs, etc., which initiate a wide range of cellular responses.

These responses include Ca2* mobilization, protein phosphorylation, rearrangement of

2



the cytoskeleton, transcriptional regulation, apoptotic cell death, and cell differentiation.
Mechanical forces are sensed by mechanosensors that presumably undergo change in
their enzymatic activity or interaction with signaling molecules in response to forces.
However, the particular molecular entities and the underlying biophysical mechanisms
of these mechanosensing molecules are largely unknown except for the
mechanosensitive (MS) channels.

A recent our in vitro study (Hayakawa et al., 2011, JBC) revealed that the actin
filament itself functions as a mechanosensor. One end of a single actin filament was
tethered to a myosin-coated bead fixed on a coverslip, while the other end was tethered
to a small myosin coated bead manipulated with optical tweezers so as to tense the
filament. When the filament was tensed (~30 pN), it was severed by cofilin with a larger
delay compared with the filament when it was not tensed, or was not severed within the
observation period (ca. 30 sec). Additionally, the binding of cofilin to the bundles of actin
filaments was imaged with fluorescein labeled cofilin, which showed that the rate of the
binding of cofilin to the actin bundles decreased when the bundles were tensed.
Approximately 2 pN of force is sufficient to decrease the apparent severing activity of
cofilin, which is comparable to the force generated by a single myosin head.

To conduct the analysis of molecular process of mechano sensing in a single actin
filament we have constructed a basic part of newly designed microscope, which consist
of polarized light TIRFM imaging unit and high speed imaging cameras.
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