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Artificial metalloenzymes (AM) are prepared by incorporating synthetic transition metal catalysts
into host proteins.” These hybrid biocatalysts are imparted with extraordinary catalytic properties
provided by the metal cofactor and with a protective and stereoselective environment provided by
the protein. They constitute thus powerful tools to expand the repertoire of reactions catalyzed by
natural enzymes. The preparation of such AM could also be envisioned in vivo in selected organs
by using metal cofactors that target host proteins and by avoiding the deactivation of the metal
cofactor caused by cellular components.?
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Figure 1: Catalysis of a Diels-Alder cycloaddition by an artificial enzyme built using the Aza receptor and a Cu(ll) cofactor.

In this context, we developed an original approach to build up AM at the surface of living Human
Embryonic Kidney (HEK) cells, hence using human cell membranes as a compartment to shield
metal cofactors from damage. Our strategy targeted the wild type human A,x Adenosine Receptor
by incorporating in its binding site a conjugate of one of its strong antagonists covalently bound to
a copper(ll) catalyst. To our knowledge, membrane receptors were never used to form artificial
enzymes thus far. The catalytic potential of the receptor based artificial metalloenzyme was
evaluated in a prototype-reaction i.e. the Diels-Alder cycloaddition reaction, a carbon-carbon bond
forming reaction that is not catalyzed by any known human enzyme. The characteristics of this
reaction, i.e. yield and stereoselectivity,? were in line with those expected for an enzyme catalysed
reaction (Fig. 1), which was further corroborated by similar findings we obtained using the purified
receptor-based artificial enzyme.
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