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Feature Selection for Significance Evaluation of Peptide Identification

Li Dequan™?, Fu Yan™?, Sun Ruixiang®, He Simin®, and Gao Wen"?
Y(Digital Technology Lab, Institute of Computing Technology, Chinese Academy of Sciences, Beijing 100080)

%(Graduate School of the Chinese Academy of Sciences, Beijing 100039)

Abstract High-throughput protein identification via database-searching and sequence alignment in tandem mass spectrometry products large-scale

results. Automatically validating search results in Quantification is still a challenge for proteomics research. This problem can be viewed as separating

the true positive with the false positive base on features in pattern classification. In this paper, to solve the problem to select significant features in

identification classification, we present a series of new features, which reflect the daughter ion fragmentation rules in mass spectrometry. A support

vector machine (SVM) based method, in combination with new features, is proposed for peptide identification validation task. We evaluate the

performance of the new features and construct model with twelve selected features. Experiment results indicate that our method outperform previous

work with higher precision and fewer features. The new method also assesses peptide identification reliability, which provides a basis for future protein

identification validation.

Key words Support vector machines; Feature selection; Peptide identification validation; Bioinformatics
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Fig. 1 Fragment ions resulting from peptide bonds cleavage by collision-

induced dissociation.
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Fig. 2 Correlative information among the fragmentation ions.
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Table 1 Comparison of SVM Experiment Using Different Features(L
indicates linear SVM and K indicates non-linear SVM)

F LRAAFRHER SVM SRR (L RFR&M, KAFRIRZMD

Features SVM Type Precision(percent) | Recall(percent)
Our new 12 L 91.5177 90.1
features K 90.9071 87.7
Previous 9 L 88.3995 85.4
features K 87.3528 82.9
Previous 13 L 89.7732 88.2
features K 89.01 86.5

KRR AE AL ) ROC Bkt Pl 3 . A A SCRR[11]119
9 MRHIEI 432848 ROC 40E (HI ROC & FHITHARD b 0.9412,
i 13 MFAERI 7248 ROC 4MEN 0.9454, {FRFABEIN 12
AN 4325 4% ROC 43154 0.9565.
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Figure 3. ROC plots of Different Features used in SVM.
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Research Background

Protein identification via tandem mass spectrometry (MS/MS) by database searching has been widely used to determine the protein components of complex protein mixtures. The problem of false positives in peptide identification
from database searching such as SEQUEST remains unsatisfactorily resolved in the current proteomics research. Our approach is exploring some new features aimed to matching learning methods, utilizing correlative information
among fragment ions, daughter ion fragmentation rules in peptide identification validation task. To evaluate the performance of the new features, a support vector machine (SVM) based method, in combination with new 12
features, is constructed for validation of peptide sequences identified by SEQUEST. Experiment results indicate that our method outperforms previous work with higher precision and fewer features. This research is supported by
the National Key Basic Research and Development Program (2002CB713807) and the National Key Technologies Research and Development Program (2004BA711A21) of China. Our goal is to develop a solution to reliably

evaluate peptide/protein identifications from MS/MS spectra.
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