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Natural Vibration Analysis of membrane protein and applicability to micro-sensor
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Natural vibration analysis was conducted for a protein distributed on the surface
of a cell as a sensor to get information around itself. The proteins sense mechanical stress, translate to
the biochemical signal and response to the surrounding environment. The purpose of this research is to an
alyze dynamic characteristics of integrin by using FEM. Integrin is a kind of protein on the cell membrane
, and has function as cell adhesion.The three-dimensional structure was modeled by a concentrated mass-spr
ing system, and coordinates of each atoms were determined by protein database open to the public. The natu
ral frequency and normal mode of integrin was calculated by the eigenvalue analysis in NASTRAN. The result
showed that integrin had a wide range of natural frequency from several kHz to THz, and the corresponding
natural modes, which revealed that one protein might sense wide range of frequency of vibration.
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