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Nanomaterials with enzyme-like characteristics (Nanozymes):

next-generation artificial enzymes
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Table S1. Timeline for the development of natural and artificial enzymes.

Year Events Reference
1877 The term “enzyme” was coined by Wilhelm Kuhne.
1926 The enzyme urease was crystallized and determined to be a protein by L2

James B. Sumner.
1946 James B. Sumner won Nobel Prize in Chemistry "for his discovery that

enzymes can be crystallized".
1965 Cyclodextrin inclusion compounds were used to imitate enzymes. 3,4

57

1967-1968 | The idea of an RNA molecule with enzymatic properties was proposed
by Carl R. Woese, Francis H. C. Crick and Leslie E. Orgel.

1970 The term “artificial enzyme” was coined by Ronald Breslow. 8
1971 Polymer with enzyme-like activity (synzyme) was reported by Irving M. | °
Klotz.
1972 Molecularly imprinted polymers were invented by Glinter Wulff and 10, 11
Irving M. Klotz.
1982 The term “ribozyme” was coined by Thomas R. Cech. 12
1982-1983 | The ribozymes were discovered by Sidney Altman and Thomas R. Cech. | !>13
1986 Catalytic antibodies were invented by Peter G. Schultz and Richard A. 14, 15
Lerner.
1989 Sidney Altman and Thomas R. Cech won Nobel Prize in Chemistry "for
their discovery of catalytic properties of RNA".
1992 The first artificial RNAzyme was selected. 16
1993 DNA cleavage induced by fullerene derivatives. 17
1994 The first DNAzyme was selected. 18
1996-1997 | Fullerene derivatives as superoxide dismutase mimic. 19,20
2004 Nano gold as RNase mimic. 21
The term “nanozyme” was coined.
2004 Nano gold as oxidase mimic 2
2005 Nano ceria as superoxide dismutase mimic. 23
2007-2008 | Ferromagnetic nanoparticles as peroxidase mimic. 24,25
26,27

2009-2010 | Nano ceria as catalase and oxidase mimic.

28

2011 Nano V,0;s as haloperoxidase mimic

Note: The protein crystal image was adopted with permission from reference 2. Copyright (1926) American Society for
Biochemistry and Molecular Biology. The cyclodextrin inclusion complex was adopted with permission from reference 4.
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Copyright (1965) American Chemical Society. The ribozyme tructure was adopted with permission from reference 29.
opyright (2009) American Chemical Society. The fullerene derivative was adopted with permission from reference 20.
Copyright (1997) National Academy of Sciences of the United States of America.
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