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Abstract  Proteins often interact with each other to form complexes. It is very significant for

understanding the activities in cell to carry out their biological functions. In recent years, with the
rapid development of new biological experiment technologies, a large amount of protein-protein
interaction (PPI) networks are generated. Identifying protein complexes by clustering proteins in PPI
networks is hot spot in current bioinformatics research. Many clustering methods, which are mainly
based on graph partition or the technologies of community detection in social network, have been

the
They cannot identify the

proposed to recognize the protein complexes in PPI networks in last decade. However,
performances of most of previous developed detecting methods are not ideal.
overlapping complexes, but according to the biological study found, protein complexes are often
overlapping. Therefore, in this paper, a protein complexes modularity function (Q function), namely
Based on PQ, a

new algorithm for identifying protein complexes BMM (the algorithm based on protein complexes

PQ function, is proposed to identify the overlapping complexes from PPI networks.
modularity function for merging modules). Firstly, BMM algorithm finds some dense sub-graphs as
initial modules. Then, these initial modules are merged by maximizing the modularity function PQ.
Finally, several high-quality protein complexes are found. Comparing these protein complexes with
two known protein complexes datasets, the results suggest that the performance of BMM is excellent.

In addition, compared with other latest algorithms, BMM is more accurate.

Key words  protein complex; protein-protein interaction (PPI); protein complexes modularity
function; initial module; based on protein complexes modularity function for merging modules
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Fig. 1

Non-overlapped modules in a network.
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Fig. 2 Volume distribution histogram of protein complex.
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Fig. 3 Histogram of protein distribution.
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Fig. 4 Overlapped modules partition in a network.
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Fig. 5 A simple artificial network.

PS5 — A TRj Ef A A 4L 1 4%

FRPEH) R S e e 507 1k 19 2 & 6 th iy 3 A~ H)
A, o, Bt G =1{1,2,3,5},C, = {4,5},
C;=16,7}.

(@ G () C;

Fig. 6 The selected initial modules.
Bl 6 ik ARG b

3.2.2 BT PQ B HIBIHLE IF AL IR

B AR 4 PPT I 2% %) I B e a2 07 vk L 15 21 4
RS C=(C),Cyu . C, ) (W R B H K
). RESC AR C, v Z DA — AT R
C; Th B D — A7 AR EE MIFR B He C, FILEL C,“ 4
AR BRG I BRI

D i (O3 PQ sRELA.

2) MR I A AL I SR AR AR 2 AN He A L
4,0t B &I PQ sRECE G In, W& JF 2 A4
He, A1 IR AR H R e JFOR 2 B, IR B8 PQ

3) BHEARPATH IR 2), B H] PQ R A A R34 i
M k.

D) C Py BT AT B S 2R T A A

F 5T e Y AN R HE A AT A
T LA BT A 400 1 A5E e Al 2 i BB R 11 050 B B O
. Bk G C={(C Gy, C, ) A AR B 90 4
R AR B AR HE 1 T BB R K s IR Ah o B K v T A
HAETE B B e e, B /N T A AT
TRUBLE /N REE . S T AR A U T 2 Y /N R
B 10T, FAT A B O B R SRS AR

FIH bR B 5 I3 K ] 6 R G JF

TR 2 B, 30 G =1{1.2,3,4,5},
C2:{697}.

@ ¢ b) Cy

Fig. 7 Identified modules.
7 045 ) A B

3.2.3 BMM & &k
Hi% 1. BMM Bk,
By A\ - PPT R 2% (G H A AR HIOC R 5138 5
Wi EAREAGKRES C
@ Tii4b B PPT W 2% , 5% 47 o5 4% B2 N K 31 /)N HE
JF AR BT ST V="_vs0s 5000, )
@ % 1=0,C=;
® for i=1 to n
@ i v ANJE TAR LS

® [=1+1;

© PLoo, RO H AR R C, = (v}, C=
CUC

@ for j=i+1 ton

® if v, MC, i —2 Rl B 4R

© JmA C,=C,U{v;};

© end if

O end for

@ if 1C]1<1

@ M C R ER Cos

@ end if

® endif

end for

@ MR O C MEHIE PQO);

® flag=true;

@© while flag

Q  flag=/{alse;

@ fori=1to |C|—1

@ W C 5 Co At CBiE

PQ(CH;

if PQ(C"H™> PQ(C)
C.;=C/UCi;
MER Covis

PQ(C)=PQ(CH;
flag=true;

SIS SRS



SR A G5 — b R S A AT B o OB U B 1

2183

@ end if

2  end for

@0 end while
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