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History of XCMS -> 
 XCMS Online

• Development of Kernel density peak grouping and LOESS Retention time alignment - 2004 spring 

• Checked into Bioconductor - Mid 2005 (Smith, C., Want, E. J., O'Maille, G., Abagyan, R., & Siuzdak, G. E. (2006). XCMS:  Processing Mass Spectrometry Data for 

Metabolite Profiling Using Nonlinear Peak Alignment, Matching, and Identification. Analytical Chemistry, 78(3), 779–787. doi:10.1021/ac051437y) 

• CentWave peak detection added - Late 2007 (Tautenhahn, R., Böttcher, C., & Neumann, S. (2008). Highly sensitive feature detection for high resolution LC/

MS. BMC Bioinformatics, 9, 504. doi:10.1186/1471-2105-9-504) 

• Tandem mass data - Mid/late 2007 (Benton, H. P., Wong, D. M., Trauger, S. A., & Siuzdak, G. E. (2008). XCMS2: processing tandem mass spectrometry data for 

metabolite identification and structural characterization. Analytical Chemistry, 80(16), 6382–6389. doi:10.1021/ac800795f) 

• Parallel processing - Mid 2008 

• OBI-Warp Retention time alignment added - Early 2009  (Prince, J. T., & Marcotte, E. M. (2006). Chromatographic Alignment of ESI-LC-MS 

Proteomics Data Sets by Ordered Bijective Interpolated Warping. Analytical Chemistry, 78(17), 6140–6152. doi:10.1021/ac0605344) 

• XCMS Online Work started - Mid 2009 (Tautenhahn, R., Patti, G. J., Rinehart, D., & Siuzdak, G. E. (2012). XCMS Online: a web-based platform to process untargeted 

metabolomic data. Analytical Chemistry, 84(11), 5035–5039. doi:10.1021/ac300698c) 

• Data correction algorithm built for XCMS (Benton, H. P., Want, E. J., & Ebbels, T. M. D. (2010). Correction of mass calibration gaps in liquid chromatography-mass 
spectrometry metabolomics data. Bioinformatics (Oxford, England), 26(19), 2488–2489. doi:10.1093/bioinformatics/btq441) 

• meta-XCMS built into XCMS Online - 2012 (Tautenhahn, R., Patti, G. J., Kalisiak, E., Miyamoto, T., Schmidt, M., Lo, F. Y., et al. (2011). metaXCMS: Second-Order 

Analysis of Untargeted Metabolomics Data. Analytical Chemistry, 83(3), 696–700. doi:10.1021/ac102980g) 

• Multiple class comparison & interactive PCA tools - Feb 2014



Different Jobs
• Pairwise - Performs a two class comparison - i.e. 

KO vs WT - univariate two class statistics + some 
multi-variate methods 

• multi-group - Performs a multiple class comparison 
- univariate statistics with n classes (Anova, 
Kruskal–Wallis etc)  + multi-variate methods 

• metaXCMS - takes pairwise xcms reports and finds 
similar features between the pairwise (or 
mulitgroup) reports











Upload new datasets as either  
raw data or open format data

Call you job something  
so you remember what it is



Loads - Upload window

Call your dataset something  
so you’ll remember what it is





Select the parameter set that  
describes your setup



If you want to edit 
your parameters click here to  

view and edit them

When you’re read 
hit submit



The job processes and reports where it is in the process 
NB: not always linear time depending on number of features



• Once the job is finished you can click on the view 
button and see the results.



Download the results  
to you local machine



Table of results!















• You can share your results globally or locally with a 
colleague, collaborator, boss etc.



Interactive analysis of LC-MS 
datasets

• Bad retention time 
corrections 
!

• Poor experimental 
parameters 
!

• Poor experimental design Well Behaved Peak Groups
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Developments
• Streaming - From MS -> data analysis in Real time 

• Allows iterative analysis to perform parameter correction/
learning  

• Check on instrument settings from last run 

• background 

• retention time shifts  

• etc 

• Full online MS/MS selection, queuing and acquisition 

• Check other metabolites ID which are in regions of 
interest based on biological pathways & matrix type

* Rinehart D. . Metabolomic Data Streaming Enables Biological Dependent Data Acquisition Nature Biotechnology 2014



Developments

• isoXCMS -  

• Untargeted Stable isotope labele profiling ! 

• Understand dynamics of all labeled 
metabolites 

• Tracing of metabolites from different pathway 
with isotope label

* Huang, X13CMS: global tracking of isotopic labels in untargeted metabolomics. Analytical Chemistry 2014 Feb 24;86(3):
1632-9



Summary
• XCMS Online allows eases XCMS use 

• Full visual platform 

• Data analysis platform - more in-depth statistical 
results and analysis plots 

• XCMS Server allows Real Time MS data streaming 

• IsoXCMS is a the next generation of untargeted 
metabolite profiling



Thank You!

Dr. Colin Smith	



• Questions? 

• Many more updates coming soon including speed 
and more stats

Duane RinehartProf. Gary 
Siuzdak

The whole  
xcms team

Chinmay 
Gandhi


