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Protein-Protein Interaction Reliability Enhancement System based on
Feature Selection and Classification Technique

+ T

Min Su Lee' - Seung Soo Park™ - Sang Ho Lee™ - Hwan Seung Yong™ - Sung Hee, Kang

ABSTRACT

Protein-protein interaction data obtained from high-throughput experiments includes high false positives. In this paper, we introduce a
new protein—protein interaction reliability verification system. The proposed system integrates various biological features related with
protein—protein interactions, and then selects the most relevant and informative features among them using a feature selection method. To
assess the reliability of each protein-protein interaction data, the system construct a classifier that can distinguish true interacting protein
pairs from noisy protein-protein interaction data based on the selected biological evidences using a classification technique. Since the
performance of feature selection methods and classification techniques depends heavily upon characteristics of data, we performed rigorous
comparative analysis of various feature selection methods and classification techniques to obtain optimal performance of our system.
Experimental results show that the combination of feature selection method and classification algorithms provide very powerful tools in
distinguishing true interacting protein pairs from noisy protein-protein interaction dataset. Also, we investigated the effects on
performances of feature selection methods and classification techniques in the proposed protein interaction verification system.

Key Words :Data Mining, Classification Technique, Feature Selection, Protein-Protein Interaction
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DT 92.01 86.97 R.24 9%0.85 91.18 92.24 90.92

KNN 71.98 67.23 50.96 50.00 61.15 50.00 5855

NB 93.65 84.82 93.71 93.38 93.78 93.75 92.18

BN 91.41 84.77 91.84 9115 90.75 91.95 90.31
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RBFN 9%.01 95.22 96.02 96.38 95.56 96.63 9.97

SVM 92.73 89.02 95.10 92.67 R.76 9292 92.53

B 90.46 84.34 83.06 87.26 88.67 871.79

A7t dety AgPeAd s #Hrh 7ES 244 Bx 23 54 AE FY glo] AA A2dH £H4EL B F
P23 AH2H 439 2 FEL v ALY (True £ AL v AF B AEEI} 97TMUBE WS =A e
Positive, TP), $1%4(False Positive, FP), 924 (False st ALAAR R gnEy Feele BE $42 AE
Negative, FN), &4 (True Negative, TN) tlo]E12} u]& g Ao Aol Jlukdl B Y WHS HL38 4
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(accuracy)= A dlo]HA & A&d FH& FHoE 7 B I 54 A9 weg 4438 W A7 50%
H dole 9] Bl&ola (A 1), IYAE (true positive rate, 2 oS 9o EF9 2ARZ A1E3te 5 77 B2
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o] v &L vt} (24 5). F-measure= AZEe} A& RBFY ¢ugl&L 54 Ag wyd 43 gleo] 3¢
o] ZgHTAE TN F H NEE EFAND KT 9597%¢ BEEE FA8t 713 AgHrobust) &
ot Hzolth (2] 6). Ala"e BF7 A5E HrHEel gl o2 myygon I gLoRy tgdF HAEE GuFo
/‘1i g2 AZE AL g o] ot 1EE JuEtd B 9388/-4 BYEE HAFYY. 98 K-F2F ol%

25719 45 Hmes

it

fo,

tlo of
=]

5

Accuracy=(TN+TP) « 100/(TP + FP + FN+ TN) (&
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#9-DT | #%-SVM AdaA ATA Kl A B

DT 91.92 87.29 92.10 90.69 91.39 92.10 90.92

KNN 7123 73.11 66.93 66.67 38.00 66.67 64.77

NB 93.89 86.54 9395 93.65 9352 93.99 92.59

BN 91.31 8.19 91.86 91.02 90.53 91.97 90.31
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RBFN 9%.09 9.19 96.08 96.38 95.45 9%.62 9%.97

SVM 92.74 89.27 95.08 92.70 92.75 92.93 92.58

P 91.21 8.84 90.36 89.64 85.32 90.19
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