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The issue of fossil resource depletion and global warming has prompted research on the
sustainable production of environmentally benign fuels and chemicals. In particular, the
utilization of biomass as a starting material for the production has attracted considerable
recent attention. The “bio-refinery”, a manufacturing process for producing wide variety of
chemicals from biomass, is a promising approach for securing energy and resources, as an
alternative to conventional oil refinery processes. Moreover, the use of bio-based chemicals
can help reduce CO2 emitted by fossil fuel combustion. Photosynthetic algae are of increasing
interest as a renewable source of biomass for the sustainable production of bio-based fuels
and chemicals, because algae cultivation does not directly compete with terrestrial agriculture
resources including the productive land and fresh water. Several species of microalgae and
cyanobacteria have the ability to store significant amounts of energy-rich compounds such as
lipids and polysaccharides that can be utilized for the production of distinct bio-fuels,
including bio-diesel and bio-ethanol. In particular, cyanobacteria are attractive because they
are responsible for a substantial proportion of primary production in the hydrosphere.
Because cyanobacteria are prokaryotes, their metabolic pathways are more readily amenable
to genetic modifications designed to enhance photosynthetic activity than are those of
eukaryotic algae. Synechocystis sp. PCC6803 is one of the most widely investigated species
in studies of cyanobacteria. Recently, organic acids produced into fermentation medium by
the dark anoxic cultivation of Synechocystis 6803 were investigated. Time-course analysis of
intracellular metabolomics and the dynamic metabolic profiling were performed during the
cultivation to isolate rate-limiting steps of succinic acid biosynthesis. The limiting step was
lifted by the control of medium component to improve succinic acid production. This work
demonstrates the synergistic integration of cultivation and metabolic analysis technologies to
develop a simple and effective strategy for development of cell factories of
cyanobacteria.Font size 12 pt. in regular type,
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