
Supplementary Notes
Generation of theoretical network models

The influence of degree correlations on the network structure and tolerance to selective deletion of hubs

was also analyzed for theoretical network models. For our purposes, three types of network models were

generated: Erdős and Rényi random graphs (ER), exponential networks (EX) and power-law networks

(PL).

Network sizes of 200, 1000 and 5000 were chosen to evaluate the effects of different network sizes. They are

meant to represent very small networks (such as virus PPI networks), medium and larger networks. We

found that network size mostly affects how much variations are observed. For 200 nodes, variations were

considerable. for 5000 nodes only very slight variations were observed. Thus, no simulations were

performed for networks larger than this. Furthermore, different average degree values (2, 4 and 6) were

considered.

Random graphs

Erdős and Rényi random graphs [1] (ER) are created using the following simple model [2]. In a network

containing n nodes, each pair of nodes is connected with probability p. The distribution of node degrees in

random graphs follows a Poisson distribution and the expected clustering coefficients is p.

Exponential and power-law networks

Exponential networks (EX) are characterized by an exponential distribution of degree values such that

P (k) = λe−λk for some constant λ. In power-law networks (PL) the probability of a node having degree k

is proportional to k−γ for some constant γ. For our purposes, random networks with a given degree

distribution are generated using the method described by Chung and Lu [3]. First an expected degree

sequence w = (w1, . . . , wn) is given for the n nodes which follows the chosen distribution. Then an edge is

created between nodes vi and vj with probability pij = wiwjρ with ρ = (1/
∑

i wi). The wi for the

power-law networks are generated with an exponential cut-off as described by Newman et al. [4] using a

two-step transformation/rejection method.

Simulation results

Simulation results for the theoretical networks are shown in Additional File 2: Supplementary Figure 5.

The same observations could be made as for the protein-protein interaction networks. Positive correlations
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in networks lead to a fragmentation of the network into more connected components. On the other hand,

more edges are lost in negatively corelated networks after the selective deletion of hubs and the number of

connected components is higher after the deletions than in the positively correlated networks.
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