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1A10-4 Effect of cra gene knockout together with edd
and icIlR gene knock out on the metabolism of
Escherichia coli

ODayanidhi Sarkar, Kazuyuki Shimizu
(Kyushu Inst. Tech.)

[Objective] The genes activated by cra are known to be aceBAK, icdA, pckA,
ppsA etc. and the repressed genes are pfkA, pykF, adhE, nirBDC-cysG,
SruBKA, pisHI-crr, eddeda etc. In cra mutant, glycolytic, pentose
phosphate (PP) and ED pathway were up regulated as compared with the
parent strain. We then constructed cra.edd double mutant to block ED
pathway. While glycolytic pathway was more activated, the TCA cycle was
repressed. In the present study, we constructed ¢ra.edd.icIR triple mutant
to activate the glyoxylate pathway and investigated the metabolism of this
triple mutant based on the gene expressions and enzyme activities.

[Methods and Results] The strains used are the wild type E.coli
BW25113 (laclq rrnBT14 DlacZwjl6 hsdR514DaraBADLD78) and its cra
gene knockout mutant JW0078, cra.edd double mutant and cra.edd.iclR
triple mutant. Aerobic batch and chemostat cultivations were conducted
using M9 medium. In ¢re mutant, it was shown that glycolysis, oxidative
PP pathway and ED pathway were up-regulated. The cra.edd double
mutant exhibited enhanced glycolysis pathway and repressed TCA cycle,
resulting in the overproduction of acetate. The cra.edd.icIR triple mutant
produced less acetate, resulting in higher biomass yield than cra, cra.edd
and the parent strain.

Effect of cra gene knockout together with edd and ic/R gene knock
out on the metabolism of Escherichia coli
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1A10-3 Effect of nicotinic acid on the metabolism in
arcB gene knockout Escherichia coli for NADH
oxidation.

(OSyed Nizam, Kazuyuki Shimizu
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[Objective]  ArcA/B system is mainly responsible for the regulation of
many gene expressions responding to the availability of oxygen and other
electron acceptor in the culture environment. arcB gene mediates the arcA
gene expressions by phosphorylating it and repress the TCA cycle, where
gltA, icdA, lpd, sucABCD, sdhCDAB, fumAC, mdh, aceBAK, aceEF genes are
known to be repressed by arcA/B. In the present study, therefore,
investigated the effect of reoxidizing NADH on the metabolism by adding
nicotinic acid based on the measurement of gene expression, and enzyme
activities.

[Methods and Results] The strains used are the parent strain E.coli
BW25113, and arcB mutant (JW 3177). Glucose was used as a carbon
source The enzyme activities of the TCA cycle and pentose phosphate
pathway of arcB mutant showed significant up regulation, which implies
the activation of TCA cycle but the result indicates the feedback inhibition
due to the accumulation of NADH. Upon addition of nicotinic acid, the
TCA cycle enzymes were found more up regulated. Under chemostat
cultivation, the TCA cycle enzymes and genes were found more up
regulated as nicotinic acid was increased gradually. Therefore, the NADH
oxidation can release the feedback inhibition, and thus the metabolism
were affected toward the activation of the TCA cycle.

Effect of nicotinic acid on the metabolism in arcB gene knockout
Escherichia coli for NADH oxidation.

(OSyed Nizam, Kazuyuki Shimizu
(Kyushu Inst. Tech.)
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Improvement of ethanol productivity of a novel alcohol-producing
bacterium, Zymobacter palmae
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