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Abstract: Natural products are usually secondary metabolites derived from animals, plants, or microorganisms. They
are closely related to people's daily lives and important sources of drugs, food and nutrition additives, pigments, and
cosmetics. The exploration of novel natural products and the efficient synthesis of value-added products are key to
enriching and improving people's living standards. Researchers have exploited a large number of natural products

through strategies such as direct product isolation, homologous activation, and heterologous expression. However, low
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throughput and low titer have become the two major bottlenecks of this field. With the rapid development of synthetic
biology, automated high-throughput technology has been developed to transform the low throughput, stochastic manual
experimental process that relies on human resources into an automated, standardized, and efficient research process,
which is regarded as a leading technology in natural product biosynthesis. This review compares and highlights the
advantages of automated high-throughput technology over the traditional techniques within the context of natural
products biosynthesis, provides an overview of the components and principles of automated high-throughput
workstations, and summarizes the existing and upcoming automated high-throughput facilities. In addition, this review
highlights the applications of automated high-throughput technology, including the batch mining of natural product
biosynthetic genes and gene clusters, overproduction, and efficient detection of value-added natural products. These
examples effectively illustrate the benefits of this technology in the field of natural product biosynthesis. In conclusion,
the use of automated high-throughput technology in synthetic biology has shown promising results, particularly in the
high-throughput discovery and biosynthesis of natural products. Finally, we discuss the existing shortcomings of the
technology. Despite the cost and operational challenges associated with the automated high-throughput technology, it is
expected to significantly advance both basic and applied research in synthetic biology, while also provide a sustainable

source for the development of new functional products based on newly discovered natural products.
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Table 1 A comparison of automated high-throughput and traditional methods in natural product biosynthesis
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Fig. 1 A comparison of different screening methods
(a) Traditional screening method based on agar plates, with a screening throughput of 10°~10%; (b) Microplate screening method based on
automation equipment, with a screening throughput of 10~ 10°; (c) Fluorescence activated cell sorting, with a screening throughput of 10°~10°;
(d) Droplet-based microfluidic sorting, with a screening throughput of 10°*~10’
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Fig.2 Automated high-throughput workstation

(a) Schematic diagram of the automated high-throughput workstation; (b) A representative workflow of automated high-throughput process, with

yeast engineering shown as an example
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