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Abstract: Chromatography is a basic process in the current proteomics workflow, and the retention
time alignment of the chromatogram is one of the important steps to effectively improve the
identification and quantification accuracy. After years of development, a series of algorithms for

retention time alignment have been developed. This review summarizes the advances of
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chromatographic retention time alignment algorithms and tools for proteomics analysis from the

perspective of proteomics users, and discusses the development and future application directions.
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Figure 2 Basic process of constructting XIC. MS1
and MS2 are indicate the MS and MS/MS spectrum,

respectively. RT indicates the chromatographic
retention time.
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Table 1 Overview of the current available retention time alignment algorithms
Algorithm names Year Citation Software Source code Programming  References
numbers* availability availability language

COwW 1998 818 No No C [13]

DTW 1998 489 No No - [12]
Bylund et al. 2002 255 No No Matlab [34]

Wang et al. 2003 757 No No - [35]
Peakmatch 2003 230 No No Matlab [36]
RTAlign 2003 225 No No - [37]

PARS 2003 116 No No Matlab [38]

DTW and COW 2004 665 Yes Yes Matlab [14]

PTW 2004 583 No No R [21]
Radulovic et al. 2004 257 No No - [39]

CPM 2004 165 No No - [40]

Higgs et al. 2005 260 No No Perl and R [41]
SpecArray 2005 230 Yes Yes C [10]
Walczak et al. 2005 110 No No - [42]

(k)
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(=<3}
Algorithm names Year Citation Software Source code Programming  References
numbers* availability availability language

Xalign 2005 100 No No - [11]
XCMS 2006 3347 Yes Yes R [4]
MZMine 2006 732 No No Java [7]
MSInspect 2006 302 No No Java and R [2]
Skov et al. 2006 284 No No Matlab [43]
OBI-warp 2006 204 Yes Yes C++ [16]
STW 2006 191 No No - [44]
LCMSWARP 2006 176 No No Matlab and C++ [45]
PEPPeR 2006 167 No No - [46]
ChAMS 2006 135 No No - [17]
Fischer et al. 2006 90 No No - [47]
Chromalign 2006 84 No No C++ [48]
DeSouza et al. 2006 70 No No - [49]
SuperHirn 2007 713 No No C++ [50]
OpenMS 2007 102 Yes Yes C++ [9]
PETAL 2007 89 No No R [51]
msalign 2007 50 Yes Yes C [22]
Auto-PABS 2007 49 No No Matlab [52]
AMSRPM 2007 31 Yes Yes R [25]
MCCA 2007 28 No No - [53]
COW-CODA 2008 107 No No - [54]
Suits et al. 2008 55 No No - [55]
MetAlign 2009 646 Yes No C and C++ [15]
Podwojski et al. 2009 102 No No R [56]
msalign 2 2009 65 Yes Yes Cand R [23]
Valkenborg et al. 2009 11 No No Matlab [57]
MZMine 2 2010 1988 Yes Yes Java [6]
IDEAL-Q 2010 128 Yes No C# and C++ [18]
PTW-I 2010 86 Yes Yes R [20]
Quality threshold clustering 2010 11 No No - [58]
SIMA 2011 39 No No C++ [59]
MassUntangler 2011 17 Yes Yes Python [27]
Zhang et al. 2012 29 No No C++ [60]
Supervised alignment 2012 13 No No - [61]
PMRM 2013 31 Yes Yes Matlab [26]
LWBMatch 2013 16 Yes Yes C++ [28]
SAGA 2013 11 No No - [62]
PeakLink 2014 16 No No Matlab [63]
LaCyTools 2016 56 Yes Yes Python [24]
Lietal. 2017 11 No No - [64]
DIAlignR 2019 10 Yes Yes R [29]
Wang et al. 2019 3 No No - [65]

* Citation numbers: data from Google Scholar.
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