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A little history...
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Higgins, Prigogine ... general principles of kinetics & thermo.

Hess, Noyes ... specific mechanisms of oscillations
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Homogeneous reaction systems showing automatic dropping-down behaviour have become known
only recently. A synopsis of the so far devised basic circuits {i.e. prototype rcaction systems) is™
presented. Tt is observed that the abstract design of these systems follows especially si
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The Cell's Computer...
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“Machine-readable” form...

d[CdYCB] =k, + kK, [TFB]- (k, + k,[Cdh1])[CycB]- k;[CKI][CycB]
t N J - % - Y /
\au ' indi
synthesis degradation binding

—k,[Weel][CycB]+ k,[Cdc25][CycB~P]

Y Y
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phosphorylation dephosphorylation

d[Cdc25] _ (ks + k[CyeB1)(ICdc25], ~[Cdc25])  k [PPase][Cdc25]

dt J, +[Cdc25], —[Cdc25] J, +[Cdc25]
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Gene Expression
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Protein Phosphorylation
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Protein Synthesis:
Positive Feedback
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Coupled Buzzers
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response (MPF)
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MPF activity depends on total cyclin concentration

and on the history of the extract

Cyclin concentration increasing
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response (MPF)

Oscillations
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Pomerening, Kim & Ferrell
Cell (2005)
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If knock-out positive feedback loop,
then oscillations become faster and

smaller amplitude...

With + feedback Without + feedback

200 nM Cdc2WT 200 nM Cdc2AF

0 1.0 2.0 3.0

Relative time
(peak 2 = 2.0)

Figure 4. Pomerening, Kim and Ferrell
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Nature, Vol, 256, No. 5518, pp. 547-551, August 14, 1975

Genetic control of cell size at cell division in yeast

Paul Nurse
Department of Zoology, West Mains Road, Edinburgh EH9 3JT, UK
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cdk1:CycB

weelA cells are about one-half the size of wild type
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The Start module is not required during mitotic cycles
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Cells become progressively smaller without size contro
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The Dynamical Perspective
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“Machine-readable” form...

d[CdYtCA] =k, + k,[E2F] - k,[CycA]- ks [CKI][CycA]
\ v J H_/ \ \ J
synthesis degradation binding
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dr N y _ Y, N J
N N i
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Change parameters...
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