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Phylogeny and metabolism of microorganisms that grow better with D-amino acids
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A microorganism that grows better with D-glutamate as a sole organic
nutrient was isolated from environment, against the general view of life primarily and mainly
depending on L-amino acids, and was affiliated with Raoultella ornithinolytica. During the
D-glutamate-based cultures of the isolated environmental strain and the standard strain of the
species obtained from a culture collection, enhanced gene expressions of the enzyme D-amino acid
dehydrogenase (DAD) were observed particularly in the late log-phase of their growth stages. The
gene of the enzyme racemase, which had been expected to be most enhanced, was not enhanced. As
possible metabolic advantages of the DAD enzyme, one-step production of useful o -keto acids from
D-glutamate and, compared with the other relevantly involved enzymes, a wider range of oxidants
availability and non-generation of harmful H202 are considered
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Reduced ferricyanide
per cell mass (miM g')
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Cellmass(g) 0082 0.144 0268 0259 0.040 I 0079 0155 0.144 0114 0208 0310 0299
ODego 018 040 097 095 023 043 085 083 0.22 041 0.90 0.88
Growth phase ¥ Max :Max Max Stationary Y:Max ¥:Max Max Stationary Y Max :Max Max Stationary

Incubation (h) 21 42 92 102 67 84 120 130 17 30 75 80
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