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Crawling Neutrophil Chasing a Bacterium

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

How does it do i1t?



Cells Compute

Calbiochem’ MAPK Family Pathways

] No survival without computation!
o Finding food
o Avoiding predators

] How do they compute?
o Proteins: what kind of circuits?
o Genes: what kind of software?
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Protein Networks = Circuits?

The p53-Mdm2 and DNA Repair Regulatory Network
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Figape 60: The p33-Mdwl and DN A cepair ogulatery network (version 2p - May 15 19950




DNA

Gene Networks = Software?

regulatory region

s

time varying influence ————= scalar factar  ---=-< > inhibstory awich

if(F=1orE=1orCD=1)and (Z=1)

a=1

eise a=0

if (P=1and CG, =1)
p=2

else p=0

if (CG,=1and CG,=1and CG,=1)
=2

else y=1

8(t) = B(t) + G(t)

e(t) = pr5(t)

if (e(t) = 0)

E(t) = Otx(t)
else E(t) = e(t)
if (=1}

n(t)=0
else 7(t) = &(t)
o(t) = v'n(t)

Repression functions of modules F, E, and
DC mediated by Z site

as aprogram

Final step up of system output

Positive input from modules B and G

Synergistic amplification of module B
output by CG,-P subsystem

Switch determining whether Otx site in
module A, or upstream modules (i.e.,
mainly module B}, will control level of
activity

Repression function inoperative in
endoderm but blocks activity elsewhere

Final output communicated to BTA

protein coding region

Control diagram
of a sea urchin gene

[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]



Protein Production
and Secretion

Viral Replication

[Adapted from: B.Alberts et al.
Molecular Biology of the Cell
3 Ed. p.279 ]

Biological Algorithms
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