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"Sonderseminar"

Prof. Peter Lenz

Philipps-Universität Marburg/Lahn

Physics issues in metabolism of bacteria

Bacteria have amazing abilities to adapt to changes in their environment. They are able to grow and duplicate under a variety of different conditions. Under optimal growth conditions some bacteria (such as E. coli) replicate every 20 Minutes and thereby produce all the components of the daughter cell (lipids, proteins, enzymes, DNA, etc.) from nutrients available in the environment. This task is performed by the biochemical machinery of the bacteria whose activity strongly depends on the external conditions. In this talk I will show how physical principles can be used to analyze this complex machinery and to elucidate the logic of ist regulation. By focusing on a small, well-characterized metabolic circuit (the 'nitrogen assimilation module') the relevant thermodynamic variables (i.e. metabolite concentrations) will be identified and classified as free or constrained degrees of freedom. An extremal principle akin to the principle of least action will be formulated. The requirement of optimization of the growth process implies that input and output currents

of this circuit are in balance with the internal fluxes. Quantitative results will be presented and new phenomena predicted concerning the behavior of certain mutants (lacking one or several key proteins) which can be verified experimentally.
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