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Prediction of Protein Functions Based on Essential Functional Modules Mining
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Abstract
With its inherent difficulty and expense, experimental characterization of protein functions cannot scale up to accommodate

The accurate annotation of protein functions is a key to understanding living organisms at the molecular level.

the vast amount of sequence data. As a result, many computational methods based on protein-protein interaction (PPI)
networks have been proposed to predict the functions of proteins. Nowadays, the trend in protein functions prediction is
to integrate PPI networks and heterogeneous biological data. A novel protein functions prediction algorithm was proposed
based on mining essential functional modules from a multi-relational network. An essential functional module is a group
of densely connected proteins with shared biological function and can be well-separated from the rest of the network.
The proposed algorithm identified subgraph with high cohesion and low coupling on each single network derived from the
multi-relational network to form essential functional modules. Functions of neighbor proteins within essential functional
modules were used to annotate the testing protein. Each single network has different importance on the prediction of
protein functions. Experiment results show that our method outperforms other protein functions prediction methods.
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Table 1  Quantity statistics of protein functions
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Fig.3 Visualization of a multi-relationship network
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Table 2  Results of methods on Krogan, Gavin
and BioGrid
Dataset  Method  Specificity  Sensitivity = F-Measure
Krogan = PEFM 0.412 0.423 0.418
Krogan D-PIN 0.367 0.405 0.385
Krogan FPM 0.317 0.342 0.329
Krogan Zhang 0.231 0.221 0.226
Krogan DCS 0.316 0.321 0.318
Krogan NC 0.076 0.583 0.135
Krogan PON 0.170 0.161 0.165
Gavin PEFM 0.466 0.472 0.469
Gavin D-PIN 0.443 0.486 0.463
Gavin FPM 0.401 0.404 0.403
Gavin Zhang 0.197 0.190 0.194
Gavin DCS 0.381 0.393 0.387
Gavin NC 0.210 0.603 0.311
Gavin PON 0.155 0.145 0.150
BioGrid PEFM 0.433 0.447 0.440
BioGrid  D-PIN 0.392 0.445 0.417
BioGrid FPM 0.393 0.415 0.403
BioGrid ~ Zhang 0.236 0.233 0.235
BioGrid DCS 0.370 0.375 0.372
BioGrid NC 0.076 0.583 0.135
BioGrid PON 0.170 0.161 0.165
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