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GFP - monitoring of switching between aerobic metabolic
pathways in an amino - acid producing bacterium.
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[Objectives] E. coli controls phosphate (P) metabolism through Pho regulon,
where PhoR-PhoB two-component system plays the central role. PhoR senses
the environmental P concentration as a sensor kinase, and PhoB responds as
a response regulator. The expressions of the genes under the control of the
PhoR-PhoB in E. coli was found to be affected by the duration of P-limitation,
which means that the role of the PhoR-PhoB system seem to be complex and
highly interconnected with other regulatory circuits. In the present study,
we investigated the effect of P-limitation on the metabolism in E.coli. The
effect of phoB gene knockout on the metabolism was also investigated.
[Methods and Results] E.coli BW25113 and its phoB gene knockout mutant
(JW0389) were used. Batch and continuous cultivations were carried out
using M9 synthetic medium, where P concentrations were changed. The
gene expressions were measured by RT-PCR. The result indicates that
the glucose up-take genes such as ptsH, ptsG, pfkA were up-regulated for
the wild type under P-limitation as compared to P-rich condition. The tktB
and eda genes were up-regulated for the phoB mutant in particular under
P-limitation, thus those genes were repressed by phoB under P-limitation.
Under P-rich condition, arcA gene expression of phoB mutant was down-
regulated, and the TCA cycle genes were up-regulated, which caused the
increased speci ¢ CER. Under P-limitation, arcA gene expression of phoB
mutant increased and TCA cycle genes were down-regulated.
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