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Among the various essential elements in biocatalysis, metalloproteins
play a specific role by catalyzing reactions that would not occur under
physiological conditions. The presence of metal ions is crucial for the
oxidation/reduction processes, electron transfer, spin-forbidden
reactions and ‘difficult reactions’, such as N2, Oz, C—H bond cleavage
(or formation). These processes are intimately involved in the
fundamental elements of life, e.g. respiration and photosynthesis.
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Jekinze Enormous efforts, both experimental and theoretical, have been

L #Z8EY exerted to understand the structure and function of metalloproteins.
Whlle experlments (e.g., X-ray crystallography, various spectroscopic techniques,
electrochemistry) are crucial in the initial phases of our understanding to a particular system,
theoretical calculations complement these data by providing a unique one-to-one structure-
energy mapping. On an example of di- and trinuclear copper proteins (tyrosinase and multi-
copper oxidases), non-heme di-iron delta9-desaturase, and dizinc glutamate carboxypeptidase
II, 1 will demonstrate that by correlating experimental and theoretical data, the reaction
mechanisms of bioinorganic systems can be fully elucidated.
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