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structural elements
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Abstract: Artificial enzymes are catalysts designed by humans beings with similar activities to those of natural
enzymes. The design of artificial enzymes may be a supplement for the study of natural enzymes, which can reveal the
catalytic mechanism of natural enzymes and lead to catalysts for novel reactions. Enzymes are composed of 20 kinds of
natural amino acids residues and a limited number of cofactors, which limits the structure, reactivity and functional
space that proteins can access. Artificial enzymes with high catalytic activity or novel reactivity can be obtained by
introducing non-natural structural components, including unnatural amino acids and non-natural cofactors into proteins.
This article summarizes strategies for construction of artificial enzymes and efficient preparations of such artificial

enzymes with unnatural amino acids and non-natural cofactors. Taking artificial metalloenzymes involved in the redox
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reactions as examples, this review discusses methods to construct artificial enzymes through introduction of unnatural

amino acids containing bio-orthogonal reaction groups or metal chelating groups by genetic codon expansion, or

through introduction of non-natural metalloporphyrins and other organometallic catalysts into scaffold proteins by

covalent or non-covalent attachments. Emerging methods for construction of artificial enzymes using non-natural

structural elements combined with computational design or metabolic engineering is prospected. These will be helpful

to accelerate the design and preparation of artificial enzymes, leading to artificial enzymes with comparable activities

to the native enzymes, and they will have great potential for industrial applications.
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