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ABSTRACT

A cell’s behavior is a consequence of the complex inter-
actions between its numerous constituents, such as DNA,
RNA, proteins and small molecules. Cells use signaling
pathways and regulatory mechanisms to coordinate multi-
ple processes, allowing them to respond to and adapt to
an ever-changing environment. The large number of com-
ponents, the degree of interconnectivity and the complex
control of cellular networks are becoming evident in the in-
tegrated genomic and proteomic analyses that are emerging.
It is increasingly recognized that the understanding of prop-
erties that arise from whole-cell function require integrated,
theoretical descriptions of the relationships between differ-
ent cellular components.

Recent theoretical advances allow us to describe cellular
network structure with graph concepts, and have revealed
organizational features shared with numerous non-biological
networks. The research on cellular interaction networks is
focused on three lines of enquiry: (i) How do we quantita-
tively describe a network of hundreds or thousands of in-
teracting components? (ii) Does the observed topology of
cellular networks give us clues about their evolution? and
(iii) How does the cellular networks’ organization influence
their function and dynamical responses? This lecture will
offer a sample of emerging answers to all three of these ques-
tions.
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