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In vitro metabolic reconstruction studies have suggested that the citric
acid cycle in cyanobacteria undergoes directional changes primarily influenced by pH (Ito et al.,
2021, Plant J). This discovery implies that the citric acid cycle in cyanobacteria operates
differently from typical organisms. Biochemical analyses revealed that the oxidation reaction
activity of malate dehydrogenase is extremely weak. Further investigation of enzymes involved in
malate metabolism showed that malic enzyme, which converts malate to pyruvate, exhibits
significantly higher activity than malate dehydrogenase (Katayama et al., 2022, mBio). These results

clearly indicate that the citric acid cycle In cyanobacteria is a specialized pathway (Katayama et
al., 2022, mBio).
These findings highlight the unique characteristics and individuality of organisms, even in their
typical primary metabolism within microalgae.
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