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A Simple Model of Positive Feedback of
the Nitrogen Assimilation System in E. colz

KoicHr MAsakrtit and HIROYUKI KURATAT

Computer simulation predicted that the nitrogen assimilation system in the GInK knock-
out mutant of E. coli shows hysteresis with respect to changes in the extracellular ammonia
concentration. To theoretically elucidate the mechanism of how hysteresis is generated, we
reduced the dynamic model to a simple model with third-order equations. Theoretical anal-
ysis of the simple model shows that a positive feedback control is responsible for hysteresis.
The system has two steady-state solutions within a specific range of ammonia concentrations.
The range that provides two solutions expands when the positive feedback becomes strong,
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while the system has only one solution when the positive feedback is weakened.
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Fig.1 Hysteresis in the nitrogen assimilation system.
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Fig.2 Feedbacks extracted from the GS synthesis module.
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Fig.3 Simplified feedback loops.
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Fig.4 A network of a simplified model.
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Table 1 Lists of parameter values.
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Fig.5 Steady state solutions of the glutamine concnetra-
tion with respect to the NHj3 concentration.
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Fig.6 Steady state solutions in the two dimensional
parameter space.
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