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Research Status and Future Development Strategies of Synthetic Biology in
Photosynthesis

ZHU Xinguang'~ XIONG Yan’ RUAN Meihua® LIU Xiao® XU Jian® ZHONG Chao’
(1 CAS Center for Excellence of Molecular Plant Sciences, National Key Laboratory for Plant Molecular Genetics, Institute of
Plant Physiology and Ecology, Chinese Academy of Sciences, Shanghai 200032, China;
2 Shanghai Institute of Nutrition and Health, Shanghai Institutes for Biological Sciences, Chinese Academy of Sciences,
Shanghai 200031, China;
3 Qingdao Institute of Bioenergy and Bioprocess Technology, Chinese Academy of Sciences, Qingdao 266101, China;
4 ShanghaiTech University, Shanghai 201210, China )
Abstract  This perspective first introduces the current status of photosynthesis research in China and in the world, followed by a brief
discussion of the major progress of photosynthesis synthetic biology. Then we demonstrate the major weakness of current photosynthesis
synthetic biology research in China, which includes fragmented research topics, lack of strong link to its end application and shortage of
research funding, etc. Photosynthesis research will play a crucial role for the future global food security, energy security, and maintenance
of a sustainable ecosystem and environment. The future photosynthesis synthetic biology research can focus on optimization of existing
photosynthetic systems, coordination of photosystem with the metabolisms consuming photosynthate, reconstruction of existing efficient
photosynthetic systems, construction of novel photosynthetic systems, and creation of hybrid systems by combining photosynthetic systems and
novel bio-material. To effectively promote photosynthesis systems biology research, we propose to establish a series of technical platforms and
theories and corresponding policies.

Keywords photosynthesis, breeding, energy security, synthetic biology, environment, food security
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