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Elucidating the mechanism and dynamics of electron transfer processes between redox proteins is one of the fundamental challenges in molecular biophysics. There are numerous experimental and theoretical approaches to address this issue. Among them, the use of electrochemical systems has become increasingly popular. Upon coating electrodes with self-assembled monolayers (SAMs) of amphiphiles, it is possible to mimic biological interfaces where most of the electron transfer processes of redox proteins take place. Choosing appropriately functionalized amphiphiles, it is possible to immobilise the redox proteins, e.g., via electrostatic or hydrophobic interactions. In case of Ag electrodes, these devices offer the additional advantage that surface enhanced resonance Raman spectroscopy can be employed [1,2], a technique that is capable to simultaneously probe the potential-dependent equilibria and kinetics of the immobilized redox proteins, as well as the redox site structures and orientations of the species involved in the interfacial processes. In our studies we have employed this methodology to disentangle the interfacial redox process of the heme protein cytochrome (Cyt-c). On the basis of specific spectral markers, two main reaction steps can be discerned: The re-orientation of the immobilized Cyt-c and the electron tunneling between the heme group of the protein and the electrode. Re-orientation exhibits a pronounced dependence on the local electric field such that it is slowed down from the short microsecond to the millisecond time range with increasing electric field strength. In this way, it may become slower than electron tunneling and thus rate-limiting for the entire interfacial redox process. (Style: “AbstractBody”)
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