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Fig.1 The development of the theory of origin of life
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Fig. 2 The finding and development process of nanozymes
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Fig.3 The functions of minerals and nanozymes in the origin of life
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Fig.4 Nanominerals exist widely in different geological environments
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Abstract Nanozymes, a groundbreaking discovery by Chinese scientists, represent a novel and remarkable
property of nanomaterials. They not only exhibit catalytic activity comparable to natural enzymes, but also boast
exceptional stability, tunable reactivity, and the ability to catalyze reactions under mild conditions. The
identification of nanozymes has unveiled the biocatalytic potential of inorganic nanomaterials. In parallel,
inorganic minerals have long been regarded as pivotal catalysts in the origin of life, driving the synthesis of early
biomolecules. These minerals not only facilitate redox reactions that convert simple inorganic compounds into
organic molecules but also enable chiral selection, the synthesis of biomacromolecules, and radioprotective
functions via their surface structures. Recent advances suggest that inorganic nanomaterials can delicately
catalyze the formation of biomolecules, aid in macromolecular assembly, and provide radiation shielding.
Furthermore, nanominerals are found in abundance across Earth and extraterrestrial environments. This paper
seeks to explore the potential of nanozymes as catalytic agents in the processes that gave rise to life, integrating
the catalytic roles of inorganic minerals with the unique attributes of nanozymes, which will provide a new
perspective for research of origin of life.
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