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Abstract—Proteins carry out themselves biological function by interacting with each other. Functional modules consist
of proteins that participate in a particular cellular process while binding each other at a different time and place.
Identifying protein functional modules has become one of the key tasks of proteomics research. In this paper, a
sub-block-matrix-multiplicative based MCL method, called IFM-TDPINC, is proposed to identify functional modules
from temporal dynamic protein interaction network chain. According to the time sequences of protein interactions
during a particular biological process, IFM-TDPINC constructs a temporal dynamic protein interaction network chain
represented by a logically single adjacency matrix, exploits Markov Clustering to cluster protein clusters across several
temporal dynamic protein interaction networks, and accelerates the process of Markov Clustering by using GPU. The
experimental results show that IFM-TDPINC performs better than the competing methods on dense PPl dataset
STRING in terms of #PMxFAM, is superior to the competing methods with regard to PPV, and is capable of
accurately identifying a quite quantity of protein functional modules.
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IFM-TDPINC
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APcluster 032 010 015 035 046 040 008 059  0.59
ClusterONE 0.7 008 0.1 047 041 044 008 0.60 0
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