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Comparative study of bacterial chemotaxis models

Yuri Matsuzaki, Masaru Tomita

Institute for Advanced Biosciences, Keio University

Chemotaxis system of E. coli consists of simple signal transduction network that can amplify small
change of attractants and subsequently adapt precisely recovering prestimulus condition. It is known that
the structure of the chemotaxis signaling pathway itself confirms cells to adapt perfectly, though what
causes the signal gain is yet unknown. One possible mechanism for high gain is receptor crosstalking,
which include coupling effects of receptor activity and crosstalk of shignaling molecules among different
chemoreceptors. In this study, we conbined a model that can adapt perfectly with a preproposed model
of receptor crosstalking to see how receptor coupling and signal crosstalk affect overall behavior of the
system. We show that models that include receptor interactions can achieve high gain but may cause
instability of steady-state or increase adaptation error.
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