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Crawling Neutrophil Chasing a Bacterium
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Human Cell 
(Neutrophil)

Red Blood 

Cells

[www.biochemweb.org/fenteany/research/cell_migration/neutrophil.html]

Bacterium
(S. aureus)

How does it do it?
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Cells Compute

ɻNo survival without computation!

o Finding food

o Avoiding predators

ɻHow do they compute?

o Proteins: what kind of circuits? 

o Genes: what kind of software?
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[Ultrasensitivity in the mitogen-activated protein cascade, Chi-Ying F. Huang 

and James E. Ferrell, Jr., 1996, Proc. Natl. Acad. Sci. USA, 93, 10078-10083. ]



Protein Networks = Circuits?

[K.W. Kohn. Molecular interaction map of the 

mammalian cell cycle control and DNA repair systems. 

Molecular Biology of the Cell 10(8):2703 -34, 1999 .]

The p53 -Mdm2 and DNA Repair Regulatory Network
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Gene Networks = Software?
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Or

And

GateAmplify

Sum

[C-H.Yuh, H.Bolouri , E.H.Davidson. Genomic Cis-Regulatory 

Logic: Experimental and Computational Analysis of a 

Sea Urchin Gene. Science 279:1896 -1902, 1998]

regulatory region protein coding region

DNA

as a program

Control diagram 
of a sea urchin gene



[H.Lodish et al. Molecular Cell 

Biology. 4th Ed. p.730.]

LDL-Cholesterol 

Degradation

Viral Replication

Protein Production 

and Secretion

[Voet , Voet & Pratt

Fundamentals of Biochemistry

Wiley 1999. Ch10 Fig 10 -22.]

[Adapted from: B.Alberts et al. 

Molecular Biology of the Cell 

3rd Ed. p.279 .]

Biological Algorithms
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