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Abstract:
into the organism and functional modules. A novel algorithm for this problem is proposed, which can efficiently obtain all these fre-

Frequent pattern mining has emerged as a key issue for analyzing the biological networks since it gives us insights

quent subgraphs in networks based on the distribution of ring. To improve the accuracy of subgraph mining in non-exhaustive enu-

merate mode, additionally, we provide a dynamic sample algorithm. The experimental results in four real bio-networks show the su-

periority of our algorithm to existing algorithms.
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Algorithm: ESRD( Enumerate Subgraphs based on Ring-Distribution )

Input: A graph G = (V, E) and an integer I<k< | V| .
Output: All size-k subgraphs in G.

Ol:for j=1:n-k+1do:

02: subguaph = w = {1

03: R = Neighbor(w) ;

04:  fori=1:2""2do

05: s=1;

06: subgraph = ExtendSubgraph ( subgraph ,i,s, R)
07: end for

08: delete the first row and column of A

09:end for

ExtendSubgraph ( subgraph , i, s, R)

FO1:if | subgraph | = = k then output subgraph and return;

E02: while | subgraph | 0 and | R | = P,

E03: for all w(w R M Nexcl(w, subgraph) FAEI s A5 45)
E04: R, = Neighbor(w, subgraph ) ;

EO05:  subgraph = subgraph U w;

E06: s=s+1;

EO7:  subgraph = ExtendSubgraph( subgraph , i, s, R;)
EO08: end for

E09: end while
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size-4 size-5 size-6 size-7
node/Edge
number Time number Time number Time number Time
ESRD 83893 0.031 1433502 0.516 22532584 8.516 319521581 301.56
E coli 418/519 ESU 83893 0.344 1433502 6.28 22532584 155.6 319521581 2923
ESA 83893 2.844 1433502 194.453 — >3h — > 3h
ESRD 2212 0.0 11043 0.016 49320 0.031 196082 0.125
SeaUrchin 45/83 ESU 2212 0.0 11043 0.05 49320 0.28 196082 0.9
ESA 2212 0.078 11043 0.984 49320 20.641 — >3h
ESRD 183174 0.047 2508149 0.781 32883898 20.36 416284878 603.9
Yeast 688/1079 ESU 183174 0.65 2508149 1.1 32883898 218.4 416284878 5148.5
ESA 183174 7.063 2508149 357.516 — >3h — >3h
ESRD 118129 0.062 1685010 0.641 22990600 8.656 297549099 157.06
Protein 270/716 ESU 118129 0.375 1685010 4.172 22990600 69.3 297549099 1228.08
ESA 118129 4.328 1685010 144..656 — >3h — >3h
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