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Fig. 1 Workflow of shotgun protein identification
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Fig. 3 A sample of collision induced dissociation
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Fig. 4 The main workflow of graph theory based de novo peptide sequencing strategy
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Table 1 Frequently used datasets for assessment of different de novo peptide sequencing algorithms
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LTQ600 600 +2 tingchen@usc.edu [33]
ISB646 646 +3 tingchen@usc.edu [33]
IonTrap(LCQ) 36 +2 floudas@titan.princeton.edu [34]
QTOF 38 +2 floudas@titan.princeton.edu [34]
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Table 2 Characteristics of some de novo peptide sequencing tools
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G fesk ¥ RS PTM CHF 2 BEESF AL 4R
Lutefisk Y AT IonTrap, QTOF Y +2
RAId Y AT TonTrap Y
PepNovo Y AT IonTrap, QTOF, FTMS Y +1, 42,43
NovoHMM Y i) 1] LCQ N +2
PEAKS Y H P 5 IonTrap, QTOF, FTMS, MALDI Y +1, 42, +3
SeqMS Y P 5kt TonTrap N +1, +2
MSNovo - - IonTrap - +2, +3
Sub-denovo Y AT TonTrap N +2
PILOT - - IonTrap, QTOF - +2
AUDENS Y H P St TonTrap N +2
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Table 3 Internet resources and references of de novo peptide sequencing tools
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Bt W 1l 2R Eikvid
Lutefisk http://www.hairyfatguy.com/Lutefisk/ [25-27] Y
RAId ftp://ftp.ncbi.nih.gov/pub/yyu/Proteomics/MSMS/RAld/Package/ [45] Y
Compute-Q - [29] -
PepNovo http://cseweb.ucsd.edu/groups/bioinformatics/software.html#pepnovo [31] Y
NovoHMM http://people.inf.ethz.ch/befische/proteomics/ [46] Y
PILOT - [34] -
SeqMS http://www.protein.osaka-u.ac.jp/resfp/profiling/Seqms/SeqMS.html [23-24] Y
PRIME http://csbl.bmb.uga.edu/downloads/prime/prime.html [38-39] -
Sub-denovo http://msms.cmb.usc.edu/sub/ [40] Y
DACSIM [48] -
MSNovo http://msms.usc.edu/supplementary/msnovo [33] -
AUDENS http://www.ti.inf.ethz.ch/pw/software/audens/ [32] Y
EigenMS - [37] -
Sherenga http://www.agilent.com [28] N
MassSeq http://www.micromass.co.uk, Micromass N
PepSeq http://www.micromass.co.uk, Micromass N
RapiDeNovo™ http://www.bdal.de/us/products/software/biotools/overview.html N
BioAnalyst http://www.absciex.com/mk/get/software_bioanalyst, AB SCIEX N
DeNovoX http://www.thermo.com, Thermofinnigan N
Sequit http://www.sequit.org/ [53] N
SeqLab™ http://www.ssi.shimadzu.com/ N
PEAKS http://www.bioinformaticssolutions.com, Bioinformatics Solutions Inc. [43-44] N
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Abstract High-throughput mass spectrometry-based proteomics is developing rapidly in recent years. A key and
essential issue in proteomics data processing is to identify proteins vie tandem mass spectra. De novo peptide
sequencing approach is database independent, which is a distinct advantage compared to database searching
approach, so it can be used to analyze the data of new organisms or unsequenced organisms. De novo peptide
sequencing problem is briefly described at first, and then the state-of-the-art of this problem is introduced from
different aspects, which include the strategies with their advantages and disadvantages, frequently used algorithms
and tools, criteria for algorithm assessment, and frequently used datasets for algorithm comparison. At last, the
characteristics of some algorithms are summarized and some possible improvements of de novo peptide sequencing

algorithm design are proposed.
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