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Development of a novel fermentation process using N2-fixing Escherichia coli
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We aimed to develop a new fermentation process that does not depend on the
Haber-Bosch process for its nitrogen source. Specifically, we aimed to produce E. coli that can fix
nitrogen under more aerobic conditions (fermentation conditions). We cloned the genes for the
nitrogenase cluster of Klebsiella, which belongs to the same family as E. coli, and introduced it
into the chromosome of E. coli in an attempt to create and express a condition more similar to that
of wild-type nitrogen-fixing bacteria. The results of real-time PCR showed that all genes were
expressed as intended, but the activity of nitrogenase was insufficient for nitrogen fixation.
Therefore, it was suggested that further genetic modification is necessary to enhance the activity.
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