Physics 176/276
Quantitative Molecular Biology

Lecture |X: Two transduction pathways

The EnvZ-OmpR two-component system
and the Goldebeter-Koshland push-and-
pull module
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Phenomenology of the EnvZ-OmpR system

OmpC and OmpF in nature
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Robustness and the cycle of phosphorylation and
dephosphorylation in a two-component
regulatory system

Eric Batchelor* and Mark Goulian*t* PNAS | January 21,2003 | vol.100 | no.2 | 693

Specific goal: Explain the experimental observation that the
response is robust to variations of the levels of the receptor
EnvZ and the regulator OmpR.
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Goldbeter-Koshland push-and-pull model
Zero-th order ultrasensitivity

An amplified sensitivity arising from covalent modification in
biological systems

(protein modification/metabolic regulation/switch mechanism/enzyme cascades)

¥ Proc. Natl Acad. Sci. USA
ALBERT GOLDBETERT AND DANIEL E. KOSHLAND, ]R. Vol. 78, No. 11, pp. 6840-6844, November 1981
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Corrections when enzymes are not negligible wrt W-
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Adaptation

The amount of the enzyme is regulated by an external
signal, e.g. via receptor binding
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