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The functional module detection of PPI network by
incorporating protein complex data

LIU Guangming, YANG Liu, GAO Panpan, WANG Bangjun, ZHOU Xuezhong, YU Jian
(School of Computer and Information Technology, Beijing Jiaotong University, Beijing 100044, China)

Abstract ; Functional module detection of protein-protein interaction ( PPI) network has been a major challenge i-
dentified recently by medical researchers. It allows understanding and recognizing the interaction between proteins
in an efficient manner. In this study, topological module detection methods, popular in the field of complex protein
networks, were applied to the PPI network to obtain these modules, followed by a biological analysis of the topolog-
ical modules. The interaction mechanism was observed for only 10% ~20% of the protein pairs because of incom-
plete PPI data. Furthermore, the data for noise interaction always existed in PPI; therefore, the number of biologi-
cally precise modules decreased according to topological community-detection methods. In this study, the protein
complex data was incorporated into the PPI network to identify more biologically precise protein modules. K-Means
clustering and non-negative matrix factorization algorithms were used to segregate the PPI network into different
modules. Gene ontology (GO) and pathway analysis were conducted for each of these modules to quantify their bio-
logical significance. The results of the experiments showed that the modules detected by combining the protein com-
plex and PPI network demonstrate a higher tendency to achieve larger homogeneity values compared with those de-
tected using GO and pathway analysis.
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Table 2 GO enrichment of topological modules comparing mixed protein complex with the original PPI network
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Table 3 Pathway enrichment of topological modules com-

paring mixed protein complex with the original

PPI network
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Fig.4 Cellular component homogeneity of module
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Fig.5 Biological process homogeneity of module
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