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Fig. 1 The process of unrestricted post-translational modifications search
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Table 1 The common tools for unrestricted post-translational modifications search
F1 BRIERFEREEHEERRMY
eS| THRAR 1% 1k SR

J 5 VTR Inspect http://proteomics.ucsd.edu/Software/ [20]

MODi http://prix.uos.ac.kr/research.jsp [21-22]

TagRecon http://fenchurch.mc.vanderbilt.edu/software.php [23-24]
SIMS http://webprodl.ccbr.utoronto.ca [25]
MS-alignment http://proteomics.ucsd.edu [5]
P-Mod http://www.mc.vanderbilt.edu/lieblerlab/p-mod.php [26]
TwinPeaks http://www.utoronto.ca/emililab/twinpeaks.htm [27]
SeMoP http://biomed.umit.at/upload/semop.zip [28]
PeaksPTM http://Wwww-novo.cs.uwaterloo.ca:8080/PeaksPTM/ [29]

Protein Prospector http://prospector2.ucsf.edu/prospector/mshome.htm [30-31]

TR Spectral networks http://proteomics.ucsd.edu/Software/ [32-33]
pMatch http://pfind.ict.ac.cn/pmatch/ [34]
QuickMod http://javaprotlib.sourceforge.net/ [35]
Modifiicomb http://www.bmms.uu.se/Software.htm [36]

DeltAMT http://pfind.ict.ac.cn/pcluster/ [3,37]
B T4 PTMFinder http://proteomics.ucsd.edu/ [38]
PTMClust http://www.psi.toronto.edu/PTMClust/ [39]
PIE http://pie.giddingslab.org/ [40]
IDPicker http://fenchurch.mc.vanderbilt.edu/software.php [41]
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The Research and Progress of Unrestricted Post-Translational
Modifications Search Based on Tandem Mass Spectrometry”
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Abstract

significant influence on the structure and function of proteins. The rapid development of tandem mass spectrometry

Protein post-translational modifications (PTM) are widespread in eukaryotic cells and have a

(MS/MS) has provided a sensitive and accurate platform in high throughput PTM identification. However, the
traditional database search engines could not meet the needs of modification data analysis, which has made the
unrestricted modification search become one of the major methods/strategies to identify modifications in
proteomics. Without requirement to specify the type of modifications in advance, unrestricted modification search
can detect a large number of known and unanticipated modifications from the samples, which is of great
significance to improve the identification rate of tandem mass spectra and reveal the biological function of
proteins. In this paper, we first described the definition and development of unrestricted modification search. Then
we discussed the algorithms of unrestricted PTM identification based on two major approaches, sequence matching
and spectral matching, as well as the quality control of modification identification. Finally, we summarized
several applications of unrestricted PTM identification, and the challenges and strategies discussed here could
benefit the future research.
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