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conspicuous is the lack of a geometrical space where to place the
biological objects in neighborhood situations with potentially important
effects on the dynamics of their interactions, from cellular regulations to
epidemics. Indeed, many studies in complex systems follow either a
network-based or an agent-based approach. Seldom are these approaches
used jointly. The reasons for disjoint use typically include the
requirement for simplicity in the modeling process. However, these two
approaches may rather be seen as complementary. Indeed, space and
locality are at the heart of agent-based approaches. However, these
models fall short of allowing for perennial relations between specific
agents, such as those encountered among individuals, cells and even
biomolecules. Network models allow such priviledged interactions
between specific agents. Thus, it would be useful to harness the network-
based and the agent-based approaches together for more realistic
modeling that would involve both the movement of agents in space and
priviledged interactions between specific agents.

Finally, the search for design principles afforded by network
approaches to biology will logically lead to applying these principles to
build new forms of synthetic Life, for engineering purposes as well as for
a better understanding of natural Life.

Outline

Part 1 of the Book addresses transversal topics, thus covering generic
issues and providing the mathematical setting. The Chapters in Part 1
each survey many types of networks with a common question, although
they anchor their discussion in a few well-chosen case studies for the
sake of understanding. The common questions are topology in Chapter 1
by Barabasi and coworkers, modularity in Chapter 2 by Solé and
coworkers, and reverse engineering in Chapter 3 by d'Alché-Buc.

Part 2 of the Book addresses vertical topics, thus covering in-depth
various application domains at the molecular, cellular and population
levels. Each such Chapter corresponds to one application domain,
describing one type of network, from the interacting partners and
discovery methods, to the overall structure, dynamics and modeling. At
the molecular level, transcriptional networks are discussed in Chapter 4
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by Képés, protein networks in Chapter 5 by Ideker and coworker,
metabolic networks in Chapter 6 by Fell, and mixed molecular networks
in Chapter 7 by Schéchter. At the cellular level, neuronal networks are
covered in Chapter 9 by Frégnac and coworkers, and immunological
networks in Chapter 10 by Callard and Stark. At the population level,
Chapter 11 by Bersier offers a historical perspective and a wide
introduction to ecological studies, while Chapter 12 by Martinez and
coworker provides detailed innovative views on food webs. Finally,
epidemiological networks are discussed in Chapter 13 by Koopman.

A Dbiological network cannot be fully understood unless the
evolutionary dimension is considered. This is why counterparts on
natural genesis or artificial generation of networks are provided when
sufficient ground is available, notably for molecular networks in Chapter
8 by Bornberg-Bauer and coworkers, and to a lesser extent for ecological
networks inside Chapter 11 by Bersier. Evolutionary considerations are
not absent from the topical chapters though.
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