
proteins. This cluster was perfectly detected by the SPC, while Monte-Carlo simulation was able to find
smaller pieces of this cluster separately rather than the whole cluster. By contrast, Monte-Carlo simulation
is better suited for finding very “outgoing” cliques. The Lsm complex, a clique of size 11, includes three
proteins with more interactions outside the complex than inside. This complex was easily found by MC, but
was not detected as a standalone cluster by SPC.

Rewiring procedures for tests of statistical significance

The rewiring is performed as follows [4]. Two links connecting four different vertices (A−B, C−D) are
picked at random and rewired such that the new links are A− C and B −D, provided neither of these two
new links existed before, or A−D and B − C with the same condition. This procedure continues until the
fraction of links rewired at least once reaches the desired value. This method guarantees the preservation of
the distribution of connectivities.
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FIG. 3. Cluster recovery probability as a function of the fraction of altered links. Black curves correspond to the
case when a fraction of links are rewired, red — removed, and green — added. Circles — the probability to recover
75% of the original cluster, triangles — 50%

Rewiring the graph can also serve to investigate the robustness of our methods against false-positive protein-
protein interactions and experimental errors. We ran the SPC on a graph altered in the following three
ways. First, a certain fraction of links was rewired using the above procedure. Second, a certain fraction of
links was randomly removed from the graph altogether. And third, a certain fraction of links was added to
the graph. For every fraction of links altered we repeated SPC cluster search 10 times. For every cluster we
found with the SPC on the original graph we found the fraction of its proteins recovered on every rewired
graph. We then plot the probability to recover 50% and 75% of any original cluster as a function of the
fraction of altered links (Fig. 3).

The effect or edges removal or addition on the cluster recovery probability is relatively small. This
demonstrates that SPC is robust with respect to a potentially large number of false-positive protein-protein
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