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Abstract. Finding protein complexes and their functions is essential work for 
understanding biological process. However, one of the difficulties in inferring 
protein complexes from protein-protein interaction(PPI) network originates 
from the fact that protein interactions suffer from high false positive rate. We 
propose a complex finding algorithm which is not strongly dependent on topo-
logical traits of the protein interaction network. Our method exploits a new 
measure, GECSS(Gene Expression Condition Set Similarity) which considers 
mRNA expression data for a set of PPI. The complexes we found exhibit a 
higher match with reference complexes than the existing methods. Also we 
found several novel protein complexes, which are significantly enriched on 
Gene Ontology database. 
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1   Introduction 

Most proteins are known to function within complicated cellular pathways, interacting 
with other proteins either in pairs or as components of larger complexes [1]. Therefore 
finding protein complexes is fundamental process for understanding biological func-
tions and cellular organization. Protein complex can be modeled as an undirected graph 
whose node is a protein, and edge is a physical interaction between two protein nodes. 
Large scale of PPI information can be abstracted into a PPI network, so finding protein 
complexes is same as finding subgraph in this global map of protein interactions. Be-
cause protein complexes are groups of proteins that interact with others, they are shown 
as dense subgraphs in PPI network. Several algorithms based on clustering dense region 
or cliques were proposed to discover protein complexes from PPI networks. 

MCODE [2] gives weights to nodes that are densely connected, predicts complex-
es, and then does postprocess for optimal result. Markov clustering algorithm (MCL) 
[3] partitions the graph by discriminating strong and weak flows in the graph. DPClus 
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