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Abstract: In view of the current economic and ecological contexts, the questions of setting up clean and eco-efficient 
processes as well as saving our energy resources appear to be fundamental. We need to develop reactions that 
would solve the problem of the selective transformation of chemicals under mild conditions. This urges industries to 
develop ‘‘green chemistry’’ processes which must not only include catalytic processes to limit waste, but also to use 
harmless solvents, the ideal of which would be water, with low temperatures and pressures to limit energy 
consumption.  
To achieve this objective, a new generation of biocatalysts fulfilling these conditions has emerged in recent decades: 
artificial metalloenzymes or “Artzymes” (ArMs).1 Combining the robustness and wide range of reactions of chemical 
catalysts with the ability of enzymes to work under mild conditions in an aqueous medium and with high selectivity, 
these new hybrid biocatalysts can be obtained by combining a metal complex with a protein, so that they must be 
able to catalyze selective reactions under eco-compatible conditions.  
Our group has thus long been involved in the production of artificial metalloenzymes which have been shown to be 
able to catalyze the stereoselective oxidation of chemicals by H2O2, the RNAse like hydrolysis of oligonucleotides and 
stereoselective Diels-Alder reactions.2,3 The most recent developments of our research will be presented here:  
- The design of new artificial metalloenzymes which:  

• Catalyze the stereoselective Diels-Alder reaction in vivo.4 The use of such biocatalysts for theranostic 
purposes will be presented.  
• Have quercetinase activity,5  

- The development of totally artificial metalloenzymes by:  
(i) insertion of metal complexes into a new family of artificial proteins based on a thermostable alpha-helical 
repeat motif (αRep),6  
(ii) insertion of a minienzyme, microperoxidase 8, into Metal Organic Frameworks (MOF),7  
(iii) association of polyoxometallates (POM) with artificial reductases based on polyimine polymer, 8,9 to give 
ArMs which catalyze the oxidation of organic substrates by O2 in water. 

 
ArMs prepared by insertion of metal complexes in:  

A) Adenosine receptors at the surface of HEK cells, B) Metal Organic Frameworks (MOF), C) a-repeat proteins (a-Rep) 
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