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Mathematical model of central carbon metabolism in Escherichia coli

The central carbon metabolism plays essential roles in many organisms, such as E. coli and C. glutamicum,
providing energy metabolism and precursors for aromatic amino acids and serine syntheses. The central car-
bon metabolism of E. coli is a complex network. Chassagnole et al. [1] developed a nonlinear dynamic model
for part of central carbon metabolism of E. coli. In addition to the ability to describe the experimentally
observed dynamic behavior of metabolites in metabolic networks, the model is also capable of describing the
intracellular metabolite oscillations observed in experiments with E. coli [2]. This model links the kinetics of
sugar transporter PTS (phosphor-transferase system) with glycolysis and pentose-phosphate pathways and
is used to support the exploration of the central carbon metabolism of E. coli. It consists of 18 nonlinear
ordinal differential equations and 30 nonlinear rate equations. Seven co-metabolites (amp, adp, atp, nad,
nadh, nadp and nadph) are included in the model and their concentrations are assumed to be constant. The

maximum reaction rates can be found from an online model database (JWS).



Model equations
The mathematical model of central Carbon metabolism in Escherichia coli is described by the following set

of ordinal differential equations:
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Rate equations

The rate equations are represented as follows:
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