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Table 1. Identification (ID) number of protein functional classes and the number of proteins in each functional classes.
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Functional class ID

Functional class

Number of proteins

1 metabolism

2 energy

3 cellcycle and DNA processing

4 transcription

5 protein synthesis

6 protein fate

7 protein with binding function or cofactor requirement
8 regulation of metabolism and protein function

9 cellular transport, transport facilities and transport routes
10 cellular communication / signal transduction mechanism
11 cell rescue, defence and virulence

12 interaction with enviroment

13 cell fate

14 development

15 biogenesis of cellular components

16 cell type differentition

17 unclassified protein

177
32
261
277
104
251
303
78
161
65
92
100
99
17
211
142
8
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Fig. 1. Distribution of transcriptional proteins in PIN.
Black circles represents the proteins belong to the tran-
scriptional class.
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Fig. 3. An example to assign weights w; and w; when
proteins ¢ and j are connected.
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Fig. 5. Hierarchical structure between functional classes
based on the order to reach a specific value of p. (a)
p =04, (b) p=0.5, (c) p=0.6.
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Fig. 6. Hierarchical structure between functional classes
based on Eq. (9). (a) p=0.4, (b) p=0.5, (c) p=0.6.
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Detecting community structures and hierarchy among communities has been one of the most

attractive research topics in complex network studies. In this study, we regard each protein as an

oscillator that interacts with its neighboring proteins. The interaction between the proteins produces

a complex network. First, we study the synchronizability of the proteins in the same functional

classes of the protein-protein interaction network (PIN). In order to define the hierarchy among the

functional classes based on the synchronizability of each functional class, we introduce a parameter

Tiink. Here, rink represents the fraction of all possible links whose end nodes are synchronized.

Some possible relationships between the observed hierarchical structure of the functional classes

and the properties of the PIN are also discussed.
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