(®)
2019 2021

Metabolic analysis of an Escherichia coli mutant defective in respiratory chain
enzymes and its application to the production of 1,3-butanediol and
gamma-aminobutyric acid.

Atsushi, Yokota
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The respiratory chain of Escherichia coli includes NADH dehydrogenase (NDH)
and terminal oxidase. We previously knocked out the highest proton-motive force-generating capacity
components (NADH dehydrogenase-1 and cytochrome bo3 oxidase) using the E. coli wild-type W1485
strain. In this study, we found that the double knockout mutant strain (A A strain) showed an
increase in the glucose consumption rate, respiration rate, acetate production, NADH/NAD+ ratio, and

glutamate production. A metabolome analysis and RNA-seq analysis revealed that genes encoding for
pentose phosphate pathway, acetate metabolism, and gadAB encoding glutamate decarboxylase were
significantly increased. We also demonstrated that the A A strain can be applied for the production
of 1,3-butanediol and y -aminobutyric acid (GABA).
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Metabolite (mM)?

Strain 1,3-Butanediol  3-Hydroxybutyrate  Pyruvate a-Ketoglutarate  Acetate
Parent-pNK3 451 £ 35 216 £13 20.8 = 0.6 9.99 + 0.64 10.1 =1.0
ACytbos-pNK3  86.6 + 1.1 13.8 £ 0.8 230+ 14 5.79 = 0.60 389 + 3.8
ANDH-I-pNK3 814 =49 179 =18 36.9 = 0.9 6.55 = 0.20 273 13
AA-pNK3 92.8 + 0.7 6.80 += 0.03 204 + 0.8 1.81 = 0.12 96.5 + 6.8
#The values represent the maxima.
-pNK3 19,18, 2.1 3-
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