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Figure 1 The field of nanozymes comes into a high-speed developing

period with rising publications every year after 10 years still (color
online).
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Figure 2 Severn types of natural enzymes (from ExplorEnz database)
and four types of nanozymes (from web of science) (color online).
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Figure 3 Schematic for structure-activity relationship of nanozymes
[11] (color online).
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Figure 4 The strategies for improving activity, affinity and selectivity of nanozymes. (a) Designing single-atom nanozymes by mimicking Fe-N
coordination in the hemin in natural enzymes [20]; (b) optimizing activity of active site in single-atom nanozymes by designing Fe-P/N coordination
[13]; (c) designing nanozymes with high SOD activity by using Fe-N coordination and Fe clusters to mimic co-factors of natural enzymes [17];
(d) designing oxidase-like nanozymes using MOF-818 to mimic active center of natural enzyme [12]; (¢) improving substrate selectivity of nanozymes
using molecular imprinting [15]; (f) improving selectivity of nanozymes with chiral modification [16] (color online).
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Figure 5 Schematics for cluster model and periodical slab model used
in the theoretical calculations for catalytic mechanism of nanozymes
(color online).
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Figure 6 Schematics of ROS regulation and biomedical applications of nanozymes (color online).
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Abstract: Nanozymes are a new concept created by Chinese scientists and have been recorded in textbooks and
encyclopedia. Prof. Erkang Wang pioneered to utilize nanozymes for analytical detection and then published a review
entitled “Nanomaterials with enzyme-like characteristics (nanozymes): next-generation artificial enzymes”. These
contributions not only expand the impact of nanozymes, but also facilitate the translational applications of nanozymes,
leading to an interdisciplinary hot spot with emerging new materials, technologies and products of nanozymes. In this
paper, the definition, classification and catalytic mechanism of nanozymes are introduced, and the recent progress of
their application is summarized. The future research directions and development trends are also proposed.

Keywords: nanozymes, natural enzymes, rational design, catalytic mechanism, translational applications
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