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Abstract: Synthetic biology is a new interdisciplinary field that combines engineering and biology. With an initial
focus on microbial systems, it is now increasingly developed for plants. Plant synthetic biology has been applied to
design crops for improved yield and nutritional value. It is also possible to transform plants into living factories for

producing high-value natural products. In this review, we first summarize the definition of plant synthetic biology and
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introduce emerging technologies, including DNA synthesis and assembly, genome editing, genetic transformation

targeting nucleus and plastid, and chromosome engineering. We then discuss recent applications in biosensor design,

yield and nutrition improvement, and natural product and protein biosynthesis. We conclude with the current challenges

and future perspective of this field. We envision plant synthetic biology will revolutionize crop breeding.

Key words: plant synthetic biology; gene editing; genetic transformation; metabolic engineering; biofortification; biosensors;

biological parts; genetic circuits
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Fig. 1 Roadmap for plant synthetic biology and its applications
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Fig. 2 Three cornerstones for plant synthetic biology
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