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Investigating electron-transfer processes using a biomimetic hybrid bilayer membrane system
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Introduction and Results: The intrinsic complexity of natural membranes and their participation in diverse cellular processes has meant that direct investigation has been challenging. This has led to the development of several simplified membrane models.1 A key issue has been, and still is, to mimic the electron-transfer properties of redox components in native biological membranes without changing their structural functionality and integrity.2 Here, we report a valuable insight to construct an electrochemical platform to investigate the electron-transfer processes of redox-active biomolecules in biological membranes using biomimetic hybrid bilayer membranes (HBMs) assembled on gold electrodes (Fig. 1). Redox-active headgroups are embedded in HBMs that contain target molecules. Thus, the electron-transfer processes between redox molecules and target biomolecules are mediated by mimicking the redox cycling processes in a natural membrane. By using this approach, we reported a biomimetic membrane system in which redox-active ubiquinone was embedded in HBMs that contained the NADH (Fig. 2).3 In this work, reversible NADH/NAD+ interconversion could be mediated by ubiquinone in a biomimetic membrane. Also included is a procedure for in situ surface enhanced Raman scattering to confirm the electrochemically induced conformational changes of the target biomolecules in the HBMs. In addition, each step in constructing the HBMs is characterised by electrochemical impedance spectroscopy, high-resolution X-ray photoelectron spectroscopy, and atomic force microscopy.
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Figure1. Biomimetic membrane strategy for electrochemical measurement.
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Figure 2. Biomimetic membrane containing ubiquinones and NADH/NAD+ redox systems.
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