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Abstract: Biorefinery technologies provide promising solutions to achieve sustainable development facing energy and
environment crisis, while abundant sugar feedstock is an essential basis for biorefinery industries. Photosynthetic production
of sucrose with cyanobacteria is an alternative sugar feedstock supply route with great potentials. Driven by solar energy,
cyanobacteria photosynthetic cell factory could directly convert carbon dioxide and water into sucrose, and such a process
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could simultaneously reduce carbon emissions and supply sugar feedstocks. Here we introduced the history and updated the
state-of-the-art on development of cyanobacteria cell factories for photosynthetic production of sucrose, summarized the
progress and problems on mechanisms of sucrose synthesis, metabolic engineering strategies and technology expansions, and

finally forecasted the future development direction in this area.
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Metabolic engineering strategies for optimizing the
photosynthetic production of sucrose in cyanobacteria
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RuBP, Ribulose-1,5-Biphosphate; 3-PGA, 3-Phosphoglyceric acid; PEP, phosphoenolpyruvate;
TCA cycle, tricarboxylic acid cycle; DHAP, dihydroxyacetone phosphate; GA-3-P, 3-
phosphoglyceraldehyde; F-1,6-BisP, Fructose-1,6-biphosphate; F-6-P, Fructose-6-phosphate; G-
6-P, glucose-6-phosphate; G-1-P, glucose-1-phosphate; ADP-G, ADP-Glucose; UDP-G, UDP-
Glucose; Suc-6-P, sucrose-6-phosphate; GG-P, glucosylglycerol-phosphate.
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Fig. 1 Metabolism network of sucrose synthesisin cyanobacteria and relative metabolic engineering strategies.
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Desired products

Artificial light-driven consortium

B2 ETHEMRERERSREERARNALEBRLELE RGENEITITIERE
Fig. 2 Schematic representation of the artificial light-driven consortium based on cyanobacterial photosynthetic

production of sucrose.
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