
As a modification of the Monte-Carlo method, we run simulation starting with a connected set of nodes,
meaning every node is a neighbor of at least one of the other nodes. At every step when a node is picked,
an attempt is made to replace it with a neighbor of any of the remaining nodes rather than its neighbor or
an arbitrary node on the graph. The replacement is made by the same rules as in the previous paragraph.

The recorded clusters are merged and redundant clusters are removed for both Monte-Carlo methods.

Merging overlapping clusters

A simple statistical test shows that nodes which have only one link to a cluster are statistically insignificant.
Therefore before any merging of the overlapping clusters is done, all clusters are “cleaned” of such statistically
insignificant members. Merging the overlapping clusters then proceeds as follows. For every cluster Ai we
find all clusters Ak which overlap with this cluster by at least one protein. For every such found cluster we
calculate the Q-value of a possible merged cluster Ai ∪ Ak. We then record the cluster Abest(i) which gives
the highest Q-value if merged with Ai. After the best match is found for every cluster, every cluster Ai is
replaced by a merged cluster Ai∪Abest(i), unless Q(Ai∪Abest(i)) is below a certain threshold value Qc. This
process continues until there are no more overlapping clusters or until merging any of the remaining clusters
will make a cluster with Q-value lower than Qc. The Qc we used was 0.33 for SPC and 0.2 for MC.

Comparison of SPC and MC results.
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FIG. 2. Comparison of clusters found with SPC (blue) and Monte-Carlo simulation (red).

Clusters obtained by SPC and Monte-Carlo simulation show a reasonably good overlap, but at the same
time these two methods complement each other very nicely. Fig. 2 shows clusters found with SPC (red) and
Monte-Carlo (blue). Almost a third of all clusters were found by both methods.

SPC method strongest side is high-Q-value clusters with relatively few links with the outside world.
The best example is TRAPP complex — a fully connected clique of size 10 with just 7 links with outside
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