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Although the architectures of several membrane proteins in respiration as well as the basic
chemical reactions have been described, the interactions on molecular level, the diversity and
efficiency of the reaction mechanisms in bacterial systems, are under debate. Electrochemical
and spectroscopic experiments will be presented that have been developed to study coupled
electron and proton reactions, identify the contribution of individual amino acids, study the
reactivity towards small molecules and, importantly, correlate it with the microenvironment
of the cofactors. Th main projects will be presented:

1.

Electrocatalytic studies on different membrane proteins from the respiratory chain, that
demonstrate a different reactivity towards the substrate and the adaptation of the
bacteria to the respective environment. -2

Surface enhanced IR spectroscopies (SEIRAS), that allow studies on the reactivity down to
the picomolar level and on protein monolayers. Recent advances in the creation of ideal
surfaces for SEIRAS will be given. 3

Finally, the possibility to tailor nanostructure to enhance individual infrared signals will
be demonstrated and the perspectives of these techniques for other fields of chemistry
and biology discussed.®
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