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L-Glutamate production from aerial nitrogen using nitrogen-fixing bacteria
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In the present study, we have developed a L-glutamate (Glu) production system from aerial
nitrogen using Klebsiella oxytoca NG13, a diazotroph isolated form the rhizosphere of rice.

First, we investigated the composition of carbon sources to exhibit high nitrogen-fixing ability
under the atmospheric condition. The combination of glucose and citrate (KDC medium) led to
higher nitrogen-fixing ability of NG13 than glucose as a sole carbon source (KD medium). However,
NG13 did not produce Glu in either medium. Next, the gene encoding citrate synthase of
Corynebacterium glutamicum was expressed in NG13 (NG13-CS) to increase the carbon flux to
Glu. NG13-CS produced Glu in KD medium. Further, 4-fold Glu-production and 2-fold nitrogen-
fixing ability were observed in KDC medium. Labeling experiments using 15Ng gas confirmed that
most of the produced Glu was derived from aerial nitrogen. Lastly, we overproduced the Na*-
dependent citrate transporter in NG13-CS to increase the citrate uptake, resulting in more Glu

production in KDC medium.

nitrogen fixation, glutamate production, Klebsiella oxytoca

BEBMTHE S KE (babubabu-babubu@g.ecc.u-tokyo.ac.jp)



