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Fig.1  The predicted protein interaction network of Staphylococcus aureus. A The whole network .

B The nodes of network are colored according to their COG classifications.
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Fig.2 The content of each COG of the proteins in the protein interaction network. The kind represented by gray color has three COG classifications.
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Fig.3 The topology analysis of Staphylococcus aureus protein interaction network. A degree distribution analysis. B cluster analysis. C path length analysis.

1

Table 1  The annotations of some essential proteins
ORF name Gene name COG Degree Function
SA0939 . P 138 hypothetical protein
SA0868 - P 133 hypothetical protein
SA2046 rplD J 124 508 ribosomal protein 14
SA1109 nusA K 103 transcription elongation factor NusA
SA0993 uvrC L 92 excinuclease ABC subunit C
SAI513 polA L 92 DNA polymerase 1
SA0729 tpi G 90 triosephosphate isomerase
SA0460 pth J 89 peptidyl-tRNA hydrolase

« on

-" The protein has only ORF name.
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Fig.4 The cell wall synthesis part in protein interaction network of Staphylococcus aureus . Triangle nodes are cell wall related proteins.
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Fig.5 The signal transduction and regulation system part in protein interaction network of Staphylococcus aureus

Diamond nodes are signal transduction and regulation related proteins.
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Fig.6 Function prediction of protein based on protein interaction.
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Analysis of protein interaction network and function of Staphylococcus aureus

Qi Liu Chunlei Jiang Zhengchao Xu Hui Xu Rui Zhao Dairong Qiao Yi Cao”
College of Life Science Sichuan University Sichuan Public Experiment Platform of Bioinformatics and Metabolic Engineering
Chengdu 610064 China

Abstract Objective  Staphylococcus aureus is a member of Gram positive bacteria but is also one of common pathogens that
are most difficult to treat. It infects human skin soft tissue mucous membrane bone and joint especially in the nosocomial
environment. Because studies on Staphylococcus aureus before were largely based on a single gene or protein it is necessary to
study this organism from the whole genome. Methods We used bioinformatics methods including five computational methods

phylogenetic profile gene neighbor method operon method gene fusion method interolog to predict the protein interaction
network of Staphylococcus aureus. Results We constructed the protein interaction network of Staphylococcus aureus and studied
its function. Conclusion Through the network analysis we found that the protein interaction network of Staphylococcus aureus
was subject to scale-free property and a number of very important proteins such as SA0939 SA0868 rplD. Through the analysis
of the important cell wall synthesis and signal transduction and regulation local networks we also found some very important
proteins. Such information will help us better understand pathogenic mechanism and develop new drug targets of Staphylococcus
aureus .
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