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Nanozyme: Combining power of natural enzymes and artificial catalysis

Abstract

Nanozymes represent a novel class of artificial enzymes and biocatalysts, possessing both the physical
and chemical properties of nanomaterials along with unique enzyme-like catalytic activities, which breaks
the boundary between inorganic materials and organic life. Unlike natural enzymes, traditional enzyme
mimics and chemical catalysts, nanozymes exhibit catalytic activity that can be regulated by their
nanoscale physical and chemical properties. They are characterized by good stability, high- and
lowtemperature resistance, acid and alkali resistance, adjustable activity, and multifunctionality. As a
result, nanozymes have garnered widespread attention in the fields of biomedicine, environment
treatment, green agriculture, new energy resources, and have begun to establish a disciplinary framework.
This review aims to provide an overview of the discovery, disciplinary characteristics, and framework of
nanozymes, as well as their applications and future development prospects, in order to advance our
understanding and promote further development in this field.
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Figure 1 Discovery of nanozyme and its new characteristics
(a) Fe,0,#4 KBy 55 R KT BAu B —AF A 45 1R AL R A HLO, BAL 5 = A8 Bl 09 & = 445 (b) Fe,O,48 R Bg 9 &4 5 3 R~
a0 (c) ERBRINAE 95 5T i 47 ) Fe,0, 44 R 85 69 3 fAdn i F 1D, (d) €4 nMnBTC % R85 2 0°C—45°C3) A I 769 AL

B &

(a) Fe,0,nanozyme demonstrates peroxidase-like activity by catalyzing H,O, and substrates with color reaction; (b) The activity of

Fe,O, nanozymes is related to their size; (c) Guanidine chloride is able to reversibly inhibit the peroxidase-like activity of Fe,O, nano-

zyme; (d) Cold-adapted nMnBTC nanozyme exhibits excellent oxidase-like activity at 0°C to 45°C
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Nanozyme: Combining power of natural enzymes and

artificial catalysis

DU Peng' GAO Lizeng>** JIAO Jian' FAN Kelong™* YAN Xiyun>**
(1 Institutes of Science and Development, Chinese Academy of Sciences, Beijing 100190, China;
2 CAS Engineering Laboratory for Nanozyme, Institute of Biophysics,
Chinese Academy of Sciences, Beijing 100101, China;
3 Zhongyuan Nanozymes Laboratory, Zhengzhou 451163, China;

4 Nanozyme Medical Center, School of Basic Medical Sciences, Zhengzhou University, Zhengzhou 450001, China)
Abstract Nanozymes represent a novel class of artificial enzymes and biocatalysts, possessing both the physical and chemical
properties of nanomaterials along with unique enzyme-like catalytic activities, which breaks the boundary between inorganic materials
and organic life. Unlike natural enzymes, traditional enzyme mimics and chemical catalysts, nanozymes exhibit catalytic activity that
can be regulated by their nanoscale physical and chemical properties. They are characterized by good stability, high- and low-
temperature resistance, acid and alkali resistance, adjustable activity, and multifunctionality. As a result, nanozymes have garnered
widespread attention in the fields of biomedicine, environment treatment, green agriculture, new energy resources, and have begun to
establish a disciplinary framework. This review aims to provide an overview of the discovery, disciplinary characteristics, and
framework of nanozymes, as well as their applications and future development prospects, in order to advance our understanding and
promote further development in this field.

Keywords nanozymes, new materials, natural enzymes, catalysis, artificial enzymes, interdisciplinary
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