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Enzymatic production of a-ketoglutaric acid by L-glutamate
oxidase from L-glutamic acid
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Abstract: We produced a-ketoglutaric acid (a-KG) from L-glutamic acid, using enzymatic transformation approach with
L-glutamate oxidase (LGOX). First, wild strain Streptomyces sp. FMMEO066 was mutated with NTG, a genetically stable
mutant Streptomyces sp. FMMEO067 was obtained. Under the optimal nutrition conditions with fructose 10 g/L, peptone
7.5 g/L, KH,PO, 1 g/L and CaCl, 0.05 g/L, the maximum LGOX activity reached 0.14 U/mL. The LGOX was stable to pH
and temperature, and Mn>" had a stimulating effect. Finally, after 24 h enzymatic conversion under the optimal conditions,
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the maximum titer of a-KG reached 38.1 g/L from 47 g/L L-glutamic acid. Enzymatic transformation by LGOX is a

potential approach for a-KG production.

Keywords: L-glutamate oxidase, biochemical properties, fermentation optimization, enzymatic transformation
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Fig. 1 Time courses of FMMEQ067 fermentation.
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Table 1 Purification of L-glutamate oxidase

Purification step Total protein (mg)  Total activity (U) Specific activity (U/mg) Yield (%) Purification
1. Culture filtrate (1 L) 1409 144.3 0.10 100.0 0.0
2. Amicon Ultra-15 10K 546 142.7 0.26 98.9 2.6
3. Ammonium sulfate 47.6 137.1 2.88 95.0 28.8
4. CM-Sephadex C-50 15.6 113.7 7.29 78.8 72.9
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Fig. 2 SDS-PAGE analysis of LGOX from FMMEO067. 1: Fig. 3  Different L-glutamic acid concentration and
purified LGOX; 2: culture supernatant; 3: protein marker. catalase on a-KG titer.
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Fig. 4 Effect of different concentration Mn*" on a-KG titer and time course on o-KG titer. (A) Effect of different
concentration Mn*" on a-KG titer. (B) Time course on a-KG titer.
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