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Networks and Protein assembly
Proteins are biological entities made of a chain of amino acids bound to one another in a specific sequence.
Based on the sequence and the environment, the protein acquires a tridimensional shape called tertiary struc-
ture (3D-structure) suitable for its biological function. The vast majority of proteins are oligomers which
assemble several copies of their chains in order to function. They either fold individual chains and subse-
quently associate them (lock and key mechanism) or fold and associate the chains concomitantly (fly-casting
mechanism). The association of chains involves interactions between atoms of the amino acids of different
chains to form a protein interface. Only some of the amino acids of the protein interface, so-called hot spots
are regulating the association steps. In addition, there are some residues located outside the protein interface,
often upstream, that regulate association [1, 2]. For example, a proline residue located upstream a protein
interface domain changes the spatial position of the domain through a cis-trans isomerization and hence reg-
ulates the chain association [3]. The single modification of some of the amino acids of a protein is sufficient
to (i) prevent assembly, (ii) modify assembly or (iii) change the route of assembly. At the same time, the muta-
tion of most amino acids has no effect on the assembly. This implies that the protein combined fold/assembly
robustness and fold/assembly plasticity through the regulation of local changes, namely single amino acid.
A network is a set of points (nodes) connected to one another by links. The strength of the network/graph
theory is the capacity to yield information on the nodes, on the pairs of nodes (links) and on the dynamics of
the network, ie the communication between nodes and more importantly beyond pairs of nodes.
We will discuss how such capacity is relevant to address protein fold robustness and plasticity [4, 5].
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