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MCMC Strategy for Protein Complex Prediction Using Cluster Size
Frequency

TATSUKE DAISUKE!®  MARUYAMA Osamu?:P)

Abstract: In this paper we propose a Markov chain Monte Carlo sampling method for predicting protein
complexes from protein-protein interactions (PPIs). Many of existing tools are directly or indirectly designed
based on a density measure of a subgraph of the PPI network. This kind of measure is less effective for smaller
complexes. However, we can see that the distribution of complex sizes of CYC2008, a database of curated
protein complexes of yeast, is scale-free, and that 42% of the complexes are heterodimeric, i.e., of size 2.
In this work, we propose PPSampler, which is a protein complex prediction algorithm designed based on
the Metropolis-Hastings algorithm using a parameter representing a target value of the relative frequency of
predicted protein complexes of a particular size. In performance comparison, we found that PPSampler out-
performs other existing algorithms. Furthermore, about 65% of the predicted clusters that are not matched
with any known complexes in CYC2008 have more than 90% coverages by cellular component terms. Some
of them are expected to be true complexes.

Keywords: Markov chain Monte Carlo, MCMC, sampling, protein complex, protein-protein interaction,
scale-free, PPSampler
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