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Fig. 1 Recent progress in computational tool development and their applications in enzyme design
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Fig.2 Workflow for designing artificial serine hydrolase based on RFdiffusion model and PLACER tool (a); Workflow for designing artificial

PET hydrolase based on RF;,;, and conventional computational screening strategies (b)
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Recent Advances in Artificial Intelligence-Enabled
Design of Serine Hydrolases

ZHANG Yifei, DING Yujing, SHE Ao
(State Key Laboratory of Chemical Resources Engineering, Beijing Advanced Innovation Center for Soft Matter

Science and Engineering, Beijing University of Chemical Technology, Beijing 100029, China)

Abstract: Recent advances in artificial intelligence have revolutionized the structure prediction and functional
design of proteins, providing novel methods and tools for the de novo design of artificial enzymes. Serine hydrolases
have emerged as a representative model in the task of artificial enzyme design due to their well-defined catalytic
mechanism. This review summarizes key deep learning algorithms recently developed for artificial enzyme engineering
and highlights their typical applications, with a focus on the latest successes in designing artificial serine hydrolases.
These breakthroughs pave the way for the development of artificial enzymes with enhanced catalytic efficiency and
stability, marking a new stage in enzyme design that could transform biomanufacturing and related industries.

Key words: artificial intelligence; computational enzyme design; deep learning; protein engineering; serine
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