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A mechanism for gencrating circadian rhythms has been of major interest in recent years. After
the discovery of per and tim, a model with a simple feedback loop involving per and tim has been
proposed. However, it is recognized that the simple feedback model cannot account for
phenotypes generated by various mutants. A recent report by Glossop, Lyons & Hardin [ Science
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Abstract: Application of metabelic engineering princi-
ples to the rational design of microbial production pro-
cesses crucially depends on the ability to describe
quantitatively the systemic behavior of the central car-
pon metabolism to redirect carbon fluxes to the product-
forming pathways. Despite the importance for several
production processes, development of an essential dy-
namic model for central carbon metabolism of Escher-
chia coli has been severely hampered by the current lack
of kinetic information on the dynamics of the metabolic
reactions. Here we present the design and experimental
validation of such a dynamic model, which, for the first
tme, links the sugar transport system (i.e., phospho-
transferase system [PTS]) with the reactions of glycoly-
sis and the pentose-phosphate pathway. Experimental
observations of intracellular concantrations of metabo-
lites and cometabolites at transient conditions are used
to validate the structure of the model and to estimate the
<inetic parameters. Further analysis of the detailed
characteristics of the system offers the possibility of
studying important questions regarding the stability and
control of metabolic fluxes. © 2002 Wiley Periodicals, Inc
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action pathways. Indeed, success in the development of
rigorous dynamic models for metabolic systems has
been severely hampered by the current lack of kinetic
information on the dynamics of the reactions ( Edwards
and Palsson. 2000).

Because the many biochemical details of the meta-
bolic networks appear overwhelming at first sight, there
is a demand for decreasing the enormous complexity of
the problem. Concepts generated toward this end must
be examined in the context of the intended purpose of
the model. When focusing on objectives of flux ampli-
fication for increase of specific productivities in the in-
dustrial manufacturing of metabolites, the task is most
often specifically reduced to an amplification of the
central metabolic pathways (Stephanopoulos and
Simpson, 1997). Of course., modeling of the many in-
terconnected reactions of the main supply route to
product-forming pathways remains a demanding un-
dertaking, but the model of the svstem required for
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Abstract

Background: Cell simulation, which aims to predict the complex and dynamic behavior of living
cells, is becoming a valuable tool. In silico models of human red blood cell (RBC) metabolism have
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