Comparative Bioloqgy: Network Evolution

Objective: To give a presentation of about 60 minutes at the end of the week covering the key aspects of the
finding regulatory signals in genomes by computational means.

Comparative Biology has recently experienced a major boom in the form of comparative genomics, where the
interpretation of a genome is strongly augmented by the comparison with other genomes. This trend is now moving
into networks, but comparison is ubiquitous in biology and as data and models accumulate at higher biological
levels and structures, the application of evolutionary modelling will expand accordingly. There are key classes of
networks in biology: Metabolic, Regulatory, Signalling and Protein Interaction Networks. The concept of network
is so general (set of objects with pairwise relationships — or higher degree relationships in case of hypergraphs) that
it will appear everywhere in science. The different kinds of network in biology describe different kinds of dynamics
and the reasonable model of evolution will vary from class to class.

The questions and contents below are meant as motivators and need not be followed.

The Big Questions Are:

What are the key classes of networks?

Are there hidden assumptions in network representations?
How do networks evolve?

How well are networks known?

How does networks of different types interact?

Maximal Contents of Presentation
Basic Types of Biological Networks
Network Inference
Data available
Methods available
Network Dynamics
Network Inference
Network Evolution
Network Integration, Inference and Evolution
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