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Clarifying the fundamental principles of signal transduction mechanisms by
simultaneous measurement of intracellular protein behavior and cellular
responses in a single cell
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This study aimed to quantitatively understand chemotaxis signaling in a
single E. coli cell by correlating with parameters among signal input, behavior of intracellular
protein, and cellular response based on single-cell measurement technique. This study clarified that

1) spontaneous activation of the receptor array is caused by changes in the methylation level of
the chemoreceptor by the activity of CheR and CheB. This study also found that 2) by simultaneous
measurements of dynamics in CheB and cellular behavior during the repellent response, dynamic
changes in CheB localization reflects chemoreceptor’ s activity. This study also quantified 3) the
correlation between the intracellular CheYp concentration change and cellular behavior in response
to an attractant stimulus by measuring the FRET change between CheZ and CheY and the rotational
direction of flagellar motor.
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