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process in which CheW may also be involved. These signalling
changes are diagrammed in Fig. B6. As all receptors affect the
same pool of CheA kinase, the system responds to multiple
stimuli as il it were exposed to the algebraic sum of the environ-
mental changes,

Excitatory changes in kinase activity do not persist indefinitely
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because two related effects mediate adaptation, restoring the
stimulated receptor to its null signalling state by creating com-
pensating alterations in methylation. One action affects stimu-
lated receplors specifically and persistently, the other affects
methylesterase activity globally and transiently. For example,
positive stimuli reduce CheA kinase activity and thus the content
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Fig. BE Imarmolecwlar signaliing batwean
chemosensory raceptors and flagalfum in bacierial
chametaxis. A schematic diagram of the protein-
protein imeractions and phosphatransier reactions
that link recaptor to Aizgelium and that mediate
sensory adaptetion. &, The intermolecular circuitry.
Phosphorylated ChaY interacls with the flagellar
machinery to produce clackwisae (W) rolation,
Unphesphorylated Che' does not imeract with the
flagellar motor, leading to countarclockwise (CCW)
ratation. In the unstimulated state a balance
betwean phospharylation and dephosphorytation
of Cha’' results in a steady-state patiern of CEW
rotation, leading to runs, and CW ratation, leading
ta tumbling. b, Binding of atractant 1o receptor
leads to a decreasa in CheY phosphorylation and a
predominantly CCOW rotation, thus decreasing
tumbling. ¢, A decrease inoccupancy of the
receptor delivars a negative signal that resulis in
introased CheY phospharylation, and 3
pradominantly CW rotation, increasing tumbling.
The recepior protedn is symbalized as in Fig. B4,
Drotted arrows indicate decreased activities, thick
arrows indicale increased activilies, Ched, CheB,
CheWW, CheY and ChoZ are indicated by tha last
tetter of thair namas: phogphorylated forms are
indizated by both a phosphata group on the shape
reprasenting ne protein and & "P* appended o the
Ly namea.




