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Abstracted View of Bacterial Photography
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The 2CS paradigm: in words The 2CS paradigm: cartoon 1 (information flow)

Name Two-component system .
T signal Ton systems enable bacteria to Stimulus |

sense, respond, and adapt to changes in their environment or in
Sensor protein (HK)

their intracellular state. Each two-component system consists of a
sensor protein-histidine kinase (HK) and a response regulator
(RR). In the prototypical two-component pathway, the sensor HK
phosphorylates its own conserved His residue in response to a
signal(s) in the environment. Subsequently, the phosphoryl group
of HK is transferred onto a specific Asp residue on the RR. The
activated RR can then effect changes in cellular physiology, often
by regulating gene expression. Two-component pathways thus often
enable cells to sense and respond to stimuli by inducing changes
in transcription.

KEGG: Kyoto Encyclopedia of Genes and Genomes

KEGG is a database resource for understanding high-level functions and utilities
of the biological system, such as the cell, the organism and the ecosystem, from
especially larg molecular datasets generated
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The 2CS paradigm: cartoon 2 (His, Asp) The 2CS paradigm: cartoon 3 (reactions)
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The 2CS paradigm: cartoon 3 (reactions)

Sensor

RXN 1: Autophosphorylation in response to stimuli

RXN 2: Phosphotransferase from Sensor to Response Regulator

The 2CS paradigm: cartoon 3 (reactions)

Sensor
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RXN 1: Autophosphorylation in response to stimuli

RXN 2: Phosphotransferase from Sensor to Response Regulator

RXN 3: Phosphatase inactivates Response Regulator, resets
system

2CS examples: classic (osmoregulation)
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2CS examples: possible networks
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Special consideration 1: dimerization of sensor

His243

Annual Rev. Biochem
(2000) 69:183-215

Special consideration 1: dimerization of sensor
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Special consideration 2: crosstalk between paths

what prevents unwanted cross-talk and
ensures specificity?

can we rationally rewire pathways?

how do new pathways get integrated?

animation: Mark Gouilan
slide from Mike Laub

Preventing cross-talk: phosphatase activity
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Ann Rev Genetics, 2007 Laub and Goulian
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Preventing cross-talk
HK1 HK2
H~P H~P At least in vitro the answer
seems to be a kinetic
. preference of sensor for its
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Signaling in the bacterial photography system
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Nature (2005) 438, 441-442
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