
Catalysis in hydrogenases and other metalloenzymes involved in CO  transformation only
requires Earth-abundant metal centers, the reactivity of which is enhanced thanks to the
presence of basic sites acting as proton relays [1] at their vicinity. Such active sites have been
used as an inspiration to design new synthetic catalysts for H  evolution [2-4] and oxidation
[5,6]. Specifically, catalytic platforms with installed proton relays display bidirectional [7] and,
in rare cases, reversible catalysis [5]. In this presentation we will show how a detailed molecular
electrochemistry study can help understanding and quantifying the role of the proton relays
related to these remarkable behaviors [8]. We will then show how the immobilization of such
biomimics onto surfaces allows the preparation of electrode materials approaching industrial
current densities and compatible with existing PEM electrolysis technology [6, 9-11], allowing
for the assembly of noble-metal free H /O  fuel cells [9,11,12].
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