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In this study, we construct a synthetic quorum sensing systems in E. coli that could exert the self-restraint
population control though metabolic flux regulation. They were implemented to the adaptive laboratory
evolution (ALE) to investigate whether a coordinated population adjustment system for resource depletion
avoidance could be sustained in microbial society or not. With the lux system derived from V. fischeri,
3-0x0-C6-AHL (AHL) synthesized by enzyme Luxl, and the receptor protein LuxR form a complex with AHL to
activate gene expression downstream of the Py, promoter including luxl. By introducing lacO sequences at
both upstream and downstream of P, P.xJacO promoter was designed to be capable of restricting the binding
to the AHL-LuxR complex by the steric hindrance of the Lacl repressor was constructed. Thus, the pair signal
sensitivity of the PluxlacO promoter was changed depending on exogenous IPTG concentration, and the cell
density (threshold cell density) at which QS-dependent gene expression induction was initiated coul be
adjusted. In this synthetic lux system, the expression of the enzyme gene (gltA) responsible for the initial
reaction of the TCA cycle is controlled by the PLO1 promoter, and the expression of the TetR repressor that
inhibits the promoter activity is controlled by P,4lacO. When the population reached to the threshold cell
density, the expression of gItA was suppressed and the TCA cycle was blocked. At the same time, the
expression of LuxR was also suppressed by TetR, and the signal transduction by the lux system was
negatively feedback-controlled. As the result, the intensity of QS-dependent gene expression was kept
constant, which was monitored by introducing GFP as a reporter downstream of PlacO. With the ALE of
synthetic QS stain, the growth rate of E. coli increased as the passage number increased, while the expression
of GFP decreased. On the other hand, the gene circuit constructs was maintained in E. coli. From these
results, it was suggested that as adaptation to TCA circuit blockade, evolution occurred that affected the signal
transduction rate and sensitivity of QS while retaining gItA, which is an essential inheritance for proliferation.
Currently, we are working on elucidation of the mechanism of these phenomena by gene mutation analysis
and metabolome analysis.




