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ABSTRACT Objective: Identification of disease proteins is important to understand the mechanism of Arrhythmogenic Right Ven-
tricular Cardiomyopathy (ARVC). Computational biological methods can be used to mine potential disease proteins in disease-related
network. Methods: We integrated protein-protein interaction data from HPRD and BioGRID databases to obtain a more comprehensive
and trustworthy protein-protein interaction data. The method of text mining combined with statistical tests was used to screen ARVC can-
didate proteins. ARVC-Protein-Protein Interaction Network (PPIN) was built through the nearest-neighbor expansion method and weighted
each protein pair in the network using PRINCESS. Then an ARVC-related score strategy was presented to rank each protein of the
network. Results: Top 50 candidate proteins were analyzed, and most candidate proteins were closely associated with ARVC, such as
PRKCA, CDHI1, SMAD4, SMAD2, CDHS, CTNNA1, DSCI1. They played an important role in regulating myocardial contractility, cell
degeneration, heart development and maintaining the integrity of desmosomes. Conclusions: Our approach reported here provides new
insights for the identification of disease genes, and will be helpful for the studies on the pathogenesis of ARVC in depth.
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Table 1 Top 10 candidate proteins in the ARVC-PPIN

Rank Score Gene Symbol Protein Description
1 4.198945 SRC V-src sarcoma (Schmidt-Ruppin A-2)
2 3.581556 PRKCA Protein kinase C, alpha
3 3.36539 CDHI1 Cadherin 1, type 1, E-cadherin
4 2.948225 SMAD4 Mothers against DPP homolog 4
5 2.9403 CTNNA1 Catenin, alpha 1
6 2.896901 SMAD2 SMAD family member 2
7 2.757125 CDHS Cadherin 5
8 2.663976 PSEN1 Presenilin 1
9 2.595321 DSC1 Desmocollin 1
10 2.475208 SMAD3 SMAD family member 3
2.2 ARVC ARVC
150 N ARVC
N ° GOTERM
( DSC2.PKP2.DSP.PG ) 2
(2829 | TNNT2 MYL2 ,TNNI3 , TPM1.RYR2 .PKP2 MYH7
ARVC MYBPC3 ARVC
1 cardiac muscle tissue morphogene-
sis . heart contraction , cardiac muscle tissue development heart de- SMAD7,.SMAD2 ARVC
velopment . heart morphogenesis P <0.05 . ARVC
2 ARVC 150
Table 2 GO terms enriched in ARVC-related proteins and the top 150 candidates
Rank®
NO. 1-50 1-100 1-150
GO Term®
Cardiac muscle tissue morphogenesis 9(8)* 9(8) 9(8)
Heart contraction 6(6) 6(6) 6(6)
Cardiac muscle tissue development 9(8 9(8) 9(8)
Heart development 17(12) 19(12) 20(12)
Heart morphogenesis 10(8) 10(8) 11(8)
a ARVC b 1 150 * o

Note: a the ARVC-related GO Term; b the seed proteins and candidate proteins of top 1-150; * the numbers of seed proteins in the GO Term.
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Fig. 1 Network properties analysis
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