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

Sannd

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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1 Absolute mRNA expression Az 22eHE v)esl o R EAd ol s n 2 mRNA Ed o] H|&ex A4l 15,998, 97.0%
) 2 EgA ¢t dE ¢ EL o] dHeE o] v B ZAG e
2 mRNA co-expression ;_ E‘r‘i‘lg o) we :\’?” a9 ;{—1-5 A4 ¢ 15,752, 95.5%
. s e GAH A5 (marginal essetiality)e] oW §F @i de A4sagd shEAdel o
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4 MIPS functional similarity LA MIPS funcat HWAE vigko & F wiido] F&5ts wid 75 7iH 12,023, 72.9%
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5 Absolute protein abundance dEAgsEY v Jog Sk st vl o] w5y A4t 9,834, 60.0%
T AR Z2Axd e didEe] ME 45g8 rtsAe] wrer
6 GO functional similarity 78k Lene Ontolog HAE e g T ddde] FEde wA v)E ) 9,468, 57.4%
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T dd o] it BEAC EATRGE & o deFed d¥do|At 5 o F
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Ak o HA 4 gl (bi-directional best-first
search)& AHE38LE, £4 FEJTE Hrlste 7ee G
A ek B A9 al o ddy vk B deE ) oA
AR UF C45 ¢adFS A gy sek 54 A9 w
9, A% SVM 41 Es AHE de vn 54 e
He Hgste] ®Bolrh 74 54 WYEY Hg&oz vhgol
"ol C45 LaglE[23], Kgkel 3¢90 K-ATH ol
d31E]E, wWolx ¢t UEYA dueF, volH Ho|= 41
ZZ[25], SVM F&o& RBF #Ads 37 29S 243
2 AF A3 (sequential minimal optimization, SMO) &
2] Z006], AA9 HAUSE 0] 43 = HAHEE g1
2|, 283 J1AgeEE Febr] Add Kol 291 K-#&

T3 (K-means clustering)$} 2A2¥ 3] (logistic re-
gression)E ©]-§% RBFY 4udF[20]5S AHE3te] o
A A5AE 15 A EFVE T2 o8y A5

W $A S

4, i #Euel =9

Gl Feag vojguolAE Microsoft SQL 2005%
o] gste] FHHULN, o Ei Zﬁ%ﬂ TJrZ“" Microsoft
Visual Studio Netel] 7]yt
aHFe v)Hkslel BAH /}}fi#
EE Azsted AHeE ER7IES

&3te] 7=kl rH26].

41 S8 M8 Zat o =
B =

T A 71E Ao vuwsty] Hs) Jansen et
A Aol A8 AR 474A

(B 2> % M8 difo] npep MElEl S SREEE
fitin A g $42
AR 24 mRNA cofexpressign, MIPS Afun}ctional
4 similarity, GO functional similarity,
(Jansen et al.) .
Co-essentiality
mRNA co-expression, MIPS functional
Al 6 similarity, GO functional similarity,
ewe Co-regulation, Phylogenetic profiles,
Interlogs in another organism
mRNA co-expression, MIPS functional
similarity, GO functional similarity,
o174 9 Co-essentiality, Absolute mRNA.
e Expression, Marginal essentiality, Absolute
protein abundance, Phylogenetic profiles,
Synthetic Lethality
mRNA co-expression, MIPS functional
P C45 4 | similarity, GO functional similarity,
Marginal essentiality
A7 SVM 3 MIPS fgnctional §imila1‘ity, Al?solute mRNA
expression, Marginal essentiality
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