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ABSTRACT

Nowadays, hydrogen is one of the feasible alternatives to replace fossil fuels and reduce the related pollution thanks to its highest energy density per mass unit, abundance and production only of water upon reaction with oxygen [1]. Hydrogen is classified according to its manufacturing process. Green H2 is produced by water electrolysis exploiting electricity coming from renewable sources. Nevertheless, water splitting is associated to high overvoltage which increases the energy required to H2 development, so it needs more efficient renewable sources’ plants. For this reason, many attempts were made to reduce the overpotentials, for example exploiting catalysts as coating for electrodes or in solution. Among them, some cobalt coordination compounds have shown their ability as electrocatalysts or photocatalysts mainly in aerobic non-aqueous solvents, but not in water [2-3]. One of the suggested solutions to overcome the issue of water solubility is to obtain hydrogen-evolving water-soluble bioinorganic catalysts by incorporating cobalt compounds as non-native prosthetic groups in protein scaffolds, to mimic the behaviour of hydrogenases (class of enzymes catalysing the reduction of protons to molecular hydrogen) and overcoming their application limits (as the inactivation by oxygen) [4].
In our laboratory, we focused on the preparation of artificial enzymes starting from globins, a family of metallo-proteins containing an heme b as prosthetic group. We have replaced the heme b group of two globins (myoglobin and neuroglobin) with Co(III)-protoporphyrin IX to obtain the corresponding Co-adducts. The characterization of the artificial Co-enzymes was performed by a combination of spectroscopic (UV-Vis, MCD and fluorescence emission) and electrochemical techniques (cyclic and square wave voltammetries).
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Spectroscopic analysis shows that the conformation of both proteins is not significantly altered by the prosthetic group substitution, moreover the spectra demonstrate the presence of a low spin, octahedral Co3+ ion inside Co-derivatives of myoglobin and neuroglobin independently from the nature of axial distal ligand [5]. 
We used electrochemical data (obtained with pyrolytic graphite working electrode) to study the electrocatalytic activity towards H2 production of the Co-substituted globins and the redox properties of Co(III)/Co(II) couple embedded into the protein scaffold, determining its thermodynamic and kinetic behaviour. 
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Figure � SEQ Figure \* ARABIC �1�. Electronic absorption spectrum of Co3+-HMb Wt at pH = 7.0.








