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Algorithm 2. Seed generation algorithm
Input: G (V, E, W), DCW, BCW, LACW
Output: the set of candidate proteins for core
centers

1- Seeds <« an empty set.

2- For each proteine V(G) do

3- Compute its DWNN, MCLUS and Ess

function

5l slac gome CP={ CP1: CP2,---» CP })f‘ 0,5
3925 2ueSheS ) X (1Bsn 5 (S SheS
& i (ian ol Sig 42y gyeme oSS asly auil
X oy ol lyis 4 b uSlieS” o] J315 (slogytiyy

(Y Wslee) LT o cavd 4 (MCLUS (X))
MCLUS(X) = 2W x, y‘x, y e{cpy,cpo,.--CPp}
and y € neighbor(x)

(v)

@ Olgee el Godsn ) SRy S il
Sy ge o)ldl )5 e slaipey b g bls)
o3> (L5 ESS (X) @90 4 (s (g cnl 5ol

(A dolo) 0

Ess(X) =2W y|y e neighbor(x)and ye

{Important Proteins}

()
A5 dole Y oyl 5| IMportant Proteins «

Algorithm 1. Important protein algorithm
Input: G (V, E, W)
Output: the set of important proteins (SIP)

1- Initialize the dataset of the important
protein SIP= {@}.

2- Calculate the weighted degree of each
protein in the dataset.

3- Find the protein with the largest
weighted degree (p-max) in the dataset
and add it to the SIP.

4- Remove p-max and its neighboring
proteins from the dataset.

5- Return to step three and repeat until
the dataset is empty.

6- Output the SIP.
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Algorithm 4: Redundancy Filtering
Input: the set of Preliminary Cores P, t
threshold
Output: The set of final cores F
1- F=¢
2- For each core graph G¢ € P
3- G,'=argmax NA(G.'.Gc¢) | G¢ eF
4- |If NA(GC',GC)<t
5- insert G into F
6- ELSE

7o If den(Gg) *’ch‘ > den (G

*r\/GCr

8- replace G, with G¢ inF
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4- Compute its COBCEM function as
Eg4

5- End For

6- For each protein P £ V(G) do

7- If COBCEM(P)>« then Seeds<«
Seeds U P

8- End For
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Algorithm 3: predict preliminary Cores
Input: The set C, d threshold
Output: The set of preliminary cores P
1- P=O
2- For each (Gcy,Sy)eC
3- If (Dw(Gcy )= d)
4- Each vertex of Gcy is added to S,
and Gcy is appended to C
5- Else
6- Sub-graph Gcy is decomposed by
removing the vertices of Vw (Gey )

fromy GCv .
7- For each connected component of
decomposition and Vw (G ) are

considered as a pair add to C.
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Introduction: In protein-protein interaction networks (PPINs), a complex is a group of proteins that
allows a biological process to take place. The correct identification of complexes can help better
understanding of the function of cells used for therapeutic purposes, such as drug discoveries. One
of the common methods for identifying complexes in the PPINs is clustering, but this study aimed to
identify a new method for more accurate identification of complexes.

Method: In this study, Yeast and Human PPINs were investigated. The Yeast datasets, called DIP,
MIPS, and Krogan, contain 4930 nodes and 17201 interactions, 4564 nodes and 15175 interactions,
and 2675 nodes and 7084 interactions, respectively. The Human dataset contains 37437 interactions.
The proposed and well-known methods have been implemented on datasets to identify protein
complexes. Predicted complexes were compared with the CYC2008 and CORUM benchmark
datasets. The evaluation criteria showed that the proposed method predicts PPINs with higher
efficiency.

Results: In this study, a new method of the core-attachment methods was used to detect protein
complexes enjoying high efficiency in the detection. The more precise the detection method is, the
more correct we can identify the proteins involved in biological process. According to the
evaluation criteria, the proposed method showed a significant improvement in the detection method
compared to the other methods.

Conclusion: According to the results, the proposed method can identify a sufficient number of
protein complexes, among the highest biological significance in functional cooperation with
proteins.

Keywords: Protein complexes, Protein interaction network, Centrality measures, Essential protein,
Core-attachment Alaorithm
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