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3B10~1 Effect of fadR gene knockout on the metabolic
regulation of Escherichia coli in terms of pro-
teome profiling, enzyme activities and intracellu-
lar metabolite concentrations

O Lifeng PENG, Kazuyuki SHIMIZU
(Kyushu Institute of Technology)

A comparative study was conducted between a wild type and its fadR
mutant Escherichia coli based on proteome, enzyme activity and
intracellular metabolite concentration analyses to understand the effect of
fadR knockou on the metabolism of E. coli. 2DE and MALDI-TOF-MS
were used for proteome profiling. Phenotypes showed that acetate
production in the fadR mutant was reduced by 12% in the final acetate
concentration compared to the wild type, whereas the final cell
concentration of the fadR mutant rose by about 13%. Besides, specific
glucose consumption rate slightly increased in the fadR mutant. Enzyme
assays revealed that the activities of Icl and MS involved in glyoxylate
shunt were significantly induced by 3.7- and 1.9-fold in the fadR mutant,
respectively. The CS, Acn, Fum and MDH in the TCA cycle were also
upregulated to some extent. However, the activities of ICDH decreased by
0.8-fold and o -KGDH by 0.6-fold. Morecover, NADP*-dependent Mez
was upregulated but NAD¥.dependent Mez downregulated.
Measurements of intracellular metabolites demonstrated that the
intracellular PYR and AcCoA concentrations were 0.65- and 0.3- fold
lower in the fadR mutant, respectively. On the other hand, however,
intracellular pool sizes of MAL and OAA were elevated. In addition, fadR
mutation caused lower ATP/ADP, NADH/NAD and NADPH/NADP ratios.

Effect of fadR gene knockout on the metabolic regulation of
Escherichia coli in terms of proteome profiling, enzyme activities
and intracellular metabolite concentrations

OLifeng PENG, Kazuyuki SHIMIZU

(Kyushu Institute of Technology)

Key words  Escherichia coli, fadR mutant, proteome, metabolic regulation

3B10-2 Effects of IpdA, sucA and sucC genes knockout on
the metabolic regulation in Escherichia coli

OMai LI, Kazuyuki SHIMIZU
(Kyushu Inst. Tech.)

* [Objective] Both alpha-ketoglutarate dehydrogenase complex and
succinyl-CoA synthetase play important roles in the TCA cycle. In the
present research, the metabolic regulation mechanism was investigated
using lpdA, sucA and sucC genes knockout E.coli by measuring enzyme
activities, intracellular metabolite concentrations, and the metabolic flux
distribution obtained by '3C-labeling experiments.+[Methods and Results]
E.coli strains BW25113 and its lpdA, sucA and sucC mutants were used in
the present study. Batch cultivations were carried out at 37 °C in 2-liter
fermentor under aerobic condition using glucose as a carbon source. The
continous cultivation was also carried out in 1-liter fermentor. The result
shows that lpdA and sucA mutants produced high concentration of L-
glutamate, while sucC mutant produced more acetate than the parent
strain. The glyoxylate shunt was activated in the lpdA, sucA and sucC
mutant. The oxidative pentose phosphate pathway was activated in the
IpdA and sucA mutants, which may be due to overproduction of NADPH
which was consumed for L-glutamate production. The acetate kinase was
downregulated in the sucA mutant which might be due to the
overproduction of L-glutamate, while the activation of acetate kinase in
the sucC mutant might be due to the deficiency of succinyl-coA synthetase.
The metabolic flux distribution of IpdA mutant was consistent with the
enzyme activity result.
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3B10-4 Effects of cra and fnr genes knockout on the glo-
bal metabolic regulation of Escherichia coli
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[Objective] Among the global regulatory genes, the catabolite repressor/
activator gene c¢ra is mainly activated under gluconeogenic condition,
whereas flavin nitrate reductase gene fnr is activated under anaerobic
condition to control a wide range of genes from central metabolic
pathways to electron transport chains. In the present study, these two
gene knockout mutants were cultivated, and the metabolic regulation was
investigated based on the enzyme activities and gene expressions as well as
intracellular metabolite concentrations.[Results and Discussion]Under
glucose abundant batch culture condition, the increased flux was observed
through glycolysis for ¢ra mutant. On the other hand, fnr mutant did not
show any significant change in major metabolic pathways. The TCA cycle
and glyoxylate shunt enzymes of both ¢ra and fnr mutants were severely
repressed during glucose limited chemostat culture, while, the pentose
phosphate pathway was activated in ¢ra mutant. During the continuous
cultivation under glucose limited condition, the gene expression study
indicated two other global regulatory genes such as arc4 and crp were up-
regulated in fnr mutant. The formic acid production was reduced in fnr
mutant, whereas the succinate production was increased in ¢ra mutant
under anaerobic condition.
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