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Here, we report the development of real-time monitoring system for protein immobilization, based on a Quartz Crystal
Microbalance (QCM) device. In our previous report, the protein immobilization was significantly promoted by application of
low frequency AC electric field, however the dynamic process of protein immobilization has not been elucidated sufficiently.
To analyze the process of protein immobilization, the modification processes of the QCM surface were analyzed in real time.
In measurements of immobilization process of His-DsRed and His-GFP by applying a low-frequency AC electric field, the
maximum immobilization amount of protein was obtained by applying the 80 Vpp at 20 Hz. As a result of these
measurements, we demonstrate that His-DsRed and His-GFP were sufficiently immobilized by applying the low-frequency
AC electric field for first 300 and 400 sec.
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Fig.1 A immobilization model combining electrostatic transport and subsequent molecular diffusion

of protein molecules.
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Fig.2 Schematic diagram of experimental equipment.
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Fig.4 Time course of oscillation frequency shift reflecting immobilization amount of His-DsRed at each applied voltage.
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Fig.6 Time course of oscillation frequency shift reflecting immobilization amount of His-DsRed at each frequency of applied low frequency AC.
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