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Abstract: Exponential growth of the mass spectrometry (MS) data is exhibited when the mass spectrometry-based
proteomics has been developing rapidly. It is a great challenge to develop some quick, accurate and repeatable methods to
identify peptides and proteins. Nowadays, the spectral library searching has become a mature strategy for tandem mass
spectra based proteins identification in proteomics, which searches the experiment spectra against a collection of confidently
identified MS/M S spectra that have been observed previously, and fully utilizes the abundance in the spectrum, peaks from
non-canonical fragment ions, and other features. This review provides an overview of the implement of spectral library search
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strategy, and two key steps, spectral library construction and spectral library searching comprehensively, and discusses the

progress and challenge of the library search strategy.

Keywords. protein identification, tandem mass spectrometry, spectral libraries, spectral library searching, spectrum clustering
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Fig. 1 Workflow chart of the spectra library searching strategy for proteomics mass spectrometry data.
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Tablel List of spectral library sources

Library Format Link

NIST MSP, splib, http://peptide.nist.gov
NIST binary

PeptideAtlas sptxt, splib http://www.peptideatlas.org//speclib/
GPM hif, MGF http://ftp://ftp.thegpm.org/projects/xhunter/libs/
PRIDE MSP https://www.ebi.ac.uk/pride/cluster/#/libraries
B. Raught’s lab sptxt, splib http://www.raughtl ab.ca/resources/msresources.php
Leeet al sptxt, splib http://ms-utils.org/zebrafish/
Gunaratne et al sptxt, splib ftp://ftp.peptideatlas.org/pub/PeptideAtlas/Repository/PAe003810/
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Table2 List and availability of spectrum library building engines

Software Format Link
Target SpectraST splib Part of the TPP
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Liberator sptxt http://javaprotlib.sourceforge.net/packages/tool s/liber/index.html
PRIDE Cluster msp https://www.ebi.ac.uk/pride/cluster/#/libraries
Decoy SpectraST splib Part of the TPP
library sptxt (http://sourceforge.net/projects/sashimi/)
Del iberator sptxt http://javaprotlib.sourceforge.net/packages/tool s/delib2/index.html
MSP
PSDG msp http://ms.iis.sinica.edu.tw/COmics/Software.html (available

upon request)
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Table3 List and availability of spectrum library search engines

Software Link

SpectraST Part of the TPP

(http://sourceforge.net/proj ects/sashimi/)
M-SPLIT http://proteomics.ucsd.edu/software-tool M SPLIT/
QuickMod http://web.expasy.org/quickmod/
MzMod https://bitbucket.org/sib-pig/mzmod
Pepitome http://proteowizard.sourceforge.net (available as “ Bumbershoot Tools” package)
M SPepSearch http://chemdata.ni st.gov/dokuwiki/doku.php?id=peptidew: mspepsearch
Bibliospec https://skyline.gs.washington.edu/labkey/project/home/software/Bibli oSpec/begin.view
X!Hunter http://thegpm.org/HUNTER/
HMMatch
pMatch http://pfind.ict.ac.cn/pmatch/
Spec2Spec Available upon request from the authors
M SPolygraph http://omics.pnl.gov/softwarea),

http://compbio.eecs.wsu.edu/(Hadoop)
COPaKBClient http://www.heartproteome.org/copa/ COPaK BClient.aspx
Tremolo http://proteomics.ucsd.edu/software-tool s/tremol o/
GPQuest Available upon request from the authors
SpecMatching Available upon request from the author
M SPepSearch http://chemdata.ni st.gov/dokuwiki/doku.php?i d=peptidew: mspepsearch
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