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Many enzymes and proteins use transition metals as cofactors, which play a key role both at 
allosteric and catalytic level. Some examples are Fe2+ in ferritin, Cu2+ in copper transport channels 
Ctr1, Zn2+ in carbonic anhydrase.[1] A valid approach for obtaining new hybrid catalyst consists in 
taking inspiration from natural origin building blocks involved in the coordination with a metal or in 
the possibility to evaluate new type of biomass able to coordinate a transition metal. A possible 
source for building this last type of catalysts should be, in the field of the circular economy, the bio-
recovery of heavy metals by using heterotrophic bacteria and algae via adsorption. In particular, the 
role of EPS resulted fundamental in the adsorption and in the coordination to metals allowing to 
obtain metal-organic complexes to be used for biocatalytic application without further 
purification.[2]   
The capability of bacterial EPS to coordinate heavy metals such copper, nickel and zinc, allowed to 
evaluate their application in different types of reactions such as hydrolysis and C-C bond 
formation.[3] This biocatalytic approach was included in the circular economy project “Heavy Metal 
Biorecovery and Valorization – HMBV”. Here, industrial metal-contaminated wastewaters are 
treated by EPS-producing bacteria as first step of decontamination treatment, and the subsequent 
recovery of the metal-bearing biomass constitutes the metal-organic complexes to be used for 
biocatalytic application. 
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