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Abstract: Bacteria-related diseases, environmental pollution and other issues have attracted enough attention.
Meanwhile, with the use of antibiotics, bacteria evolved strong drug resistance forcing people to develop new
antibacterial agents urgently. Natural enzymes such as lysozyme and myeloperoxidase have significant antibacterial
ability. However, natural enzymes own limitations such as short shelf life and high production costs. Besides, they are
difficult in applying to large-scale production. Therefore, people are seeking alternatives to natural enzymes.
Nanozymes are a new generation of artificial enzymes which have unique physical and chemical properties of
nanomaterials and enzyme-like catalytic activity. Because of structural stability and low production cost, they are
widely explored. This article reviews the antimicrobial mechanism and the recent progress of nanozymes in
antibacterial research, and, finally, gives some prospects for future research.
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Fig. 1 Principle of active substances incorporated in an antifouling
device with haloperoxidase-like activity®”’
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Fig. 2 Regulation mechanism of signaling molecules on marine
bacterial QS system'>”

AHL: Acylated homoserine lactones
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Fig. 3 (a) eDNA acting as a bridge, and (b) disruption of EPS
by DNase attacking the eDNA component of the EPS*!)
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RN EBRGOREER. T LidRiE, wEF
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Fig. 4 (a,b)TEM images of the MSN-AuNPs under different magnifications, enzyme activity of MSN-AuNPs under different
(¢) pH and (d) temperature conditions, and growth densities of (¢) E. coli and (f) S. aureus under different conditions'*”
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Fig. 5 (a) ZIF-8 structural framework and (b) PMCS structural
model, TEM images of (c) ZIF-8 and (d) PMCS, (e) apoptosis
analysis of P. aeruginosa treated with PMCS, and (f) proposed
catalytic mechanism of PMCS!M®!
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Fig. 6 (a) Synthesis route of Cit-MoS,, and (b) illustration of light regulating Cit-MoS, enzyme activity to achieve
Gram-selective antibacterial potential, and bacterial viabilities under different (c) pH and (d) irradiation time*”’
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Fig. 7 (a) Preparation of the antibacterial platform, and its (b) schematic diagram of antibacterial, and survival rates of
(¢) S aureus and (d) E. coli treated with different concentrations of ascorbic acid?*
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Fig. 8 (a) Preparation of DMAE and its (b) TEM and (c) SEM images, as well as magnified (d, ¢) TEM images of Au NPs

confined on the surface of core/shell particles, and (f) growth of biofilms and (g) average thickness of the biofilms
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