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Construction Graph of Proteins Functions

A1KA TERADA' and JuN SEsE'!

Function of proteins depends on interaction with other proteins, and the
interacting partners are changed in cell conditions. Although observation of
comprehensive protein-protein interactions (PPI) tell us the interacting part-
ners, it is difficult to understand the roles and the conditions of the interactions.
Here, we develop a novel method to discover large and frequent subgraphs from
the PPI, called network motifs, and find a graph about the relations of protein
functions. The result apply to yeast dataset shows that we classify proteins
associated with purine metabolism and pyrimidine metabolism into the same
group to produce enerergies. Furthermore, we discover that the cell cycle pro-
teins are categorized into two different groups; one showing association with
various functions and other showing little association.
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Fig.1 Example of a network motif over different two pathways.
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Fig.2 Motivating example.
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Algorithm 1 : ARIANA(J, K, X)

Require: 000 G = (V(G),E(G),A(G)) 0000
1: A-compatible 00000000000000DO cOOO0OOO
2: // 0000
3: for while |C| > J do
4: 0ooooo ¢, C; eCcO0000Dcos(Cy,C;) 000000
5: cos(C;,C;) 00D00000DODOOOO
6: from CO0O C;0C; 00000000000 C;UuC;toCO00D0DODO

7: end for
8: // 0000
9: for while |C| < K do
10: maz-w «— 00
11: for 0 C;,C; € C do
12: C'—{veC;|(v,v) € E(G) for v’ € C;}0
13: 0000000 ¢ —C—{C;}+{C'}+{C; —C’}yooooon
14: maz_w — w(C’) if w(C’') > maz_w.

15: end for
16: C—C'C'0mezwD0000000O00OO
17: end for

18: return C.
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