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Abstract: Enzymes, which catalyze chemical reactions i wivo., are considered as the driving
forces for the formation of life metabolism. Compared with the traditional view that enzymes
have specific catalytic functions, bioinformatics and experimental analysis in recent years have
confirmed that enzymes having a variety of hybrid catalytic functions are universal phenomena.
Over the past several billion years,ancient enzymes have evolved to adapt to changing environ-
ments,forming a modern and diverse family of enzyme proteins. Catalytic functional promiscui-
ty based on unique substrate binding patterns and dynamic protein structure is believed to be
the basis for the adaptive evolution of enzyme proteins. The enzymatic miscibility of the enzyme
is expected to be exploited in the fields of drug enzymatic synthesis and environmental remedia-
tion fields. In this paper, we summarized the related research progresses on the universality,
molecular mechanism,and evolvability of enzyme-catalyzed functional promiscuity.
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