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Development of artificially differentiated cells using multicellular
cyanobacterium towards anaerobic photosynthetic bioproduction
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Anabaena sp. PCC 7120 is a filamentous multicellular cyanobacterium composed
of vegetative cells and heterocysts, specialized cells for nitrogen fixation. While cyanobacteria
have attracted much attention as hosts of photosynthetic bioproduction in recent years,
oxygen-evolving photosynthesis conflicts with anaerobic fermentation. In the present study,
heterocysts, in which microoxic conditions are maintained to protect nitrogenase from oxygen, are
repurposed as a bioproduction factory by development of heterocyst-specific conditional gene
knockdown system. The spatio-temporal gene regulation system realized artificial metabolic division
of labor, which resulted in enhanced bioethanol production.
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