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A little history…A little history…

1970’s 

Belousov-Zhabotinsky

Yeast Glycolysis

Higgins, Prigogine … general principles of kinetics & thermo.

Hess, Noyes … specific mechanisms of oscillations
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In this manner, the class of chemical switching networks will 

be promising candidates for a possible new technology of 

chemical reaction systems.



Hanahan & Weinberg (2000)

The Cell’s Computer…
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“Machine-readable” form…

( )' '
1 1 2 2 3
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phosphorylation dephosphorylation

synthesis degradation binding

activation inactivation
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Network Motifs !
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Frog egg
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Oscillations
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If knock-out positive feedback loop, 
then oscillations become faster and 
smaller amplitude…

Figure 4. Pomerening, Kim and Ferrell

With + feedback              Without + feedback
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Genetic control of cell size at cell division in yeast
Paul Nurse
Department of Zoology, West Mains Road, Edinburgh EH9 3JT, UK

Nature, Vol, 256, No. 5518, pp. 547-551, August 14, 1975

wild-type                   wee1∆∆∆∆
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d CycBT
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James S. McDonnell Found.James S. McDonnell Found.
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“Machine-readable” form…

'
1 1 2 5

d [C ycA ]
[E 2F ] [C ycA ] [C K I][C ycA ]

d
k k k k

t
= + − −

( )' '
3 3 4 4 5

d [C ycB ]
[T F B ] [C d h 1] [C ycB ] [C K I][C ycB ]

d
k k k k k

t
= + − + −

( )( ) ( )' '
6 6 T 7 7

6 T 7

[C dc20] [C dh1] [C dh1 ] [C lb5 ] [C dh1]d [C dh1]
d [C dh 1] [C d h1] [C dh1]

k k k k

t J J

+ − +
= −

+ − +
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