Highly Efficient Protocol for Click Labeling of Biomolecules Using a Recyclable Cu2O nanowire-catalyst
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Abstract 
[bookmark: _GoBack]Copper catalysed azide–alkyne cyclo-addition (CuAAC) reactions have found widespread application in chemistry and life science for the modification of ligands, polymers, supramolecular compound of challenging architecture, peptides, proteins or DNA. In vivo and in vitro modifications of biological molecules are a particularly active field for the development of the bio-orthogonal AAC reaction. Recently, several metal-free click reactions were developed, since the toxicity of the required copper concentrations prevents its use in combination with living cells. [1] Here we present the use of ultra-thin Cu2O layers on Cu nanowires as AAC catalysts, which are active at ppm concentrations of Cu+ in water at room temperature. Based on this observation we developed a new heterogeneous CuAAC protocol for the bio-conjugation of biomolecules in vitro and in vivo. Combination with the incorporation of unnatural amino acid into proteins such as p-Azido- or p-Ethynyl-phenylalanine (pAzF, pEynF) this protocol allows the efficient site-selective modification of proteins on living cells.
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Image
Figure 1: Cu-catalyzed click reaction for site-specific 
bio-conjugation by using recyclable catalyst   
Figure2: general procedure for the preparation of Cu/Cu2O nanowires
Figure 3: HRTEM/TEM images of individual (A), (C) CuO and (B), (D) Cu/Cu2O; (E) EELS spectra.
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