Supplementary Figures

Supplementary Figure 1 - Degree distributions of experimental protein-protein inter-

action networks

This figure shows the degree distribution for the experimental PPI networks which are sorted according to the
correlation coefficient between degrees of connected nodes. From top left to bottom right we have the human
Y2H interaction networks from Rual et al. [1] and Stelzl et al. [2], the complete yeast Y2H network from
Ito et al. [3], the C.elegans core Y2H network from Li et al. [4], the yeast interaction network from DIP [5],
the core yeast network from lto et al., the yeast Y2H network from Uetz et al. [6], the E. Coli network from
DIP, the drosophila network from DIP, the high confidence yeast interaction network compiled by Batada et
al. [7], the P. falciparum Y2H network from LaCount et al. [8], the human interacton network from DIP and

the drosophila core Y2H interaction network from Giot et al. [9].
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Supplementary Figure 2 - Simulation of measurement errors

Simulations on the effect of measurement errors were performed by deleting randomly 10% of edges and
introducing randomly the same number of edges again. For this purpose, four types of error mechanisms were
used: a) 10% of the edges were rewired as described for the “null model” (Rew. Error); b) and c) edges were
added using the method for creating negatively (Neg. Cor. Error) and positively (Pos. Cor. Error) correlated
networks after removing only 10% of the edges from the starting network; d) the preferential attachment
scenario described in [10] was applied (Pref. Attach. Error). The figures show the results for each of the 100
simulation runs for each error mechanism as well as the average results for the original and reference networks.
On the x coordinate the correlation coefficients of the networks are shown and on the y coordinate the fraction

of edges remaining in the network at 10% deletion rate.
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Supplementary Figure 3 - Characteristic path length

Characteristic path length is shown for all nodes (top) and for hubs only (bottom) for experimental PPI networks
and corresponding reference models. Networks are sorted according to correlation coefficient as described in
Figure 1. No consistent tendency is observed for overall characteristic path length. If we restrict the calculation
to hubs only, we observe that, as expected, the characteristic path length is longest in negatively correlated

networks and shortest in positively correlated networks.
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Supplementary Figure 4 - Effect of degree correlations

Simulations were performed with reference networks created with different values of the parameter 7 (13
different values between -0.3 and 5 were chosen). The following figure shows for each of the reference networks
on the x coordinate the correlation coefficient and on the y coordinate the number of connected components
in the original reference network, the fraction of edges remaining at a deletion rate of 10% and the number
of connected components at this deletion rate, respectively . In each case, the left hand side figure shows the
results for the networks of Rual et al., Stelzl et al., Ito et al. (complete), Li et al. (core), yeast (DIP), Ito et
al. (core) and Uetz et al. The right hand side shows the results for the networks for E. coli (DIP), D. mela.
(DIP), Batada et al., LaCount et al., human (DIP) and Giot et al. (core).

The results for different values of 7 for each PPl network are connected by lines to show the overall
tendency. The number of connected components in the original reference networks as well as the fraction
of edges remaining after 10% deletion rate increase continously with the correlation coefficient. The number
of connected components at 10% deletion rate on the other hand decreases with the correlation coefficient.
However, for high correlation coefficients saturation effects are observed which lead to a minor increase again.

Nevertheless, even in this case the values observed are smaller than for the negatively correlated networks
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Supplementary Figure 5 - Results for theoretical network models

This figure shows the results for the theoretical network models: Erdés and Rényi (ER) random graphs [11],
exponential (EX) networks and power-law (PL) networks. Network sizes of 200, 1000 and 5000 were simulated
to compare the effect of network size. Average degree values k of 2, 4, and 6 were simulated. Results are shown
for the correlation coefficients, the number of connected components in the original network, the fraction of
edges remaining in the network at 10% deletion rate and the number of connected components at this deletion
rate. Both original number of connected components and the number of connected components at 10% deletion

rate were normalized by dividing by the network size of the original networks.
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