[image: image1.png]Figure 1. The use of network conceptsto explore the structure and function of a variety of biological systems from genes (a) and proteins (b) to individuals within a population
(c)and species within an ecosystem (d). (a) The network of regulatory interactionsin the yeast Saccharomyces cerovisias, where gones encoding lransciption factors interact
by binding the regulatory regions of other regulatory genes (16]. () The protein interaction network in which proteins that physically interact are connected by edges 17).
(c) The geneticelationship of populations of the cactus Lophocereus schottii[18].In this graph, edge length represents the fraction of the total genetic variation explained by
the connected populations. (d) Predator-prey interactions in the Chesapeake Bay food web [19]. Reproduced, with permission from [16] (al, [17] (b), [18] (c) and (19] (d)



Examples of Biological Networks?
[image: image2.png]



c. What are appropriate network descriptions?
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dynamic description
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Garry O’Dell, Nature 2001:

19 equations, 54 parameters,

1/2000 random solutions ( correct spatial structure.
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FiG. 1.—Protein divergence (number of synonymous substitutions per

synonymous codon, dN) is negatively associated (p = —0.10, P = 0.01)
with the number of protein-protein interactions (confidence score > 0.50)
in Drosophila.



Most parameters can vary 10,000 fold causing no changes,



Mutation-selection balance?
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Fic. 2.—Qualitative summary of the sign (positive or negative) of the

significant (P < 0.05) associations herein reported.




How to integrate with evolutionary genetics?
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1. Data mining;

2. Analysis of natural variation.
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500 genotypes ( 30 Agilent chips ( 4 per genotype
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May we model in the same framework not a single connection but all of the network?
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How do networks evolve between species?


- take a network from model;


- measure variance-covariance in non-model;


- check whether the original network is still the best-supported 

           one.
