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Salmonella enterica serovar Typhimurium, unlike closely related Escherichia coli, shows taxis toward
citrate. This response is mediated by the salmonella-specific chemoreceptor Tcp, which are supposed to
sense citrate and metal cation-citrate complex as distinct attractants. In this study, I aimed at
understanding the molecular mechanism of ligand recognition by Tcp. First, I examined wherther divalent
cation is required for citrate response. E.coli cells expressing Tcp, which otherwise lack chemoreceptors,
responded to citrate, but the response was dramatically decreased in the presence of EDTA, suggesting
that divalent cation is prerequisite for citrate response. I then constructed and purified a periplasmic
fragment of Tcp to carry out isothermal titration calorimetry measurements. The fragment bound Mg** as
well as citrate in the presence of Mg, but not in its absence. Based on these results, I propose a new
model of ligand binding to Tcp. Binding of endogenous divalent cation at one of the two ligand-binding
pockets of the Tcp dimer allows citrate binding to output attractant signal. Negative cooperativity of
divalent cation can be overcome by the addition of exogenous divalent cation, thereby allowing citrate
binding to the second pocket to produce attractant signal again.
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