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Under oxygen deprivation, aerobic Corynebacterium glutamicum produces organic acids from glucose at high yields in mineral medium even though cell proliferation is arrested. To develop a new, high productivity bioprocess based on these unique features, characteristics of organic acid production and the metabolic pathway of C. glutamicum under oxygen deprivation were investigated.
The main organic acids produced from glucose under these conditions were lactic and succinic acids. Addition of small amounts of pyruvic acid decreased intracellular NADH/NAD+ ratio, leading to increased glucose consumption rate and organic acid production rate. The two rates were also increased in the presence of bicarbonate, which is a co-substrate for anaplerotic enzymes. With increasing bicarbonate concentration, the yield of succinic acid increased whereas that of lactic acid decreased.
To investigate the metabolic pathways of C. glutamicum under oxygen deprivation, select genes were inactivated by gene disruption and replacement. The uniqueness of the lactate dehydrogenase gene (ldhA) was demonstrated by the inability of ldhA deficient mutants to produce lactic acid. Although a pyruvate carboxylase (pyc) mutant exhibited similar behavior to that of the wild type, phosphoenolpyruvate carboxylase (ppc) mutants were characterized by a dramatic decrease in succinic acid production, which was concomitant to decreased lactic acid production and glucose consumption rates.
