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OutlineOutline

 Why would you want to care about 
metabolomics?

 Sharing metabolite profiling data 
 Data standards in metabolomics
 Sharing reference spectra
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Metabolomics @ IPBMetabolomics @ IPB

allclearpoolandspasupplies.com.au

Norman-network.net
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wikipedia.org/wiki/Norman,_Oklahoma
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Publications: Good PracticePublications: Good Practice

 Provide Information in Supplemental Material
 But: good looking colourful Excel 

doesn't help Bioinformaticians
 Data in complex tables in PDF is even worse

 Better: submit data upstream, any data repository
and provide accession numbers!

Not quite there yet:
 DOI's for Data Sets
 DataCite: publication of Data Sets 



  

S. NeumannS. Neumannhttp://www.slideshare.net/hpiwowar/research-into-open-research-data
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ArMET (2004)ArMET (2004)

 One of several attempts designing 
biology/metabolomics databases

 Architecture for METabolomics
Nigel Hardy, Helen Jenkins

 Very detailed, not so user friendly,
→ didn't take over the world

 Other examples exist … 
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MetaboLights@EBIMetaboLights@EBI

 EBI is a major European 
life-science resource

 Repository of MS/NMR 
Metabolomics Data

 Think: Supplemental 
Experimental Data

 Public data is frozen



What is EMBL-EBI?

European Bioinformatics Institute

• Part of the 
European Molecular Biology Laboratory 
(Happy Birthday!)

• “Genome Campus” near Cambridge

• EU funded non-profit research institute, 
Europe’s hub for biological data services
570 staff from 53 nations.

• Capacity ~40PB(08/2014), mirrored data centers 

• “Hardware capacity doubles every 
18 months, but biological data 
doubles every 9 months.”



MetaboLights – Logical components

• Data Submission
• ISAcreator (curation)
• Online data deposition

• Repository
• Complete metabolomics experiments/studies
• Sharing Experiments

• Metabolite Reference Data
• Metabolite identification
• Curated
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Data Capture TemplateData Capture Template
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EnviLights@EBI ?EnviLights@EBI ?
 Example: Eawag nontarget screening trial
 Same information

as in DCT
 Material & Methods

from Paper
 Raw data deposited

as mzML files

 http://wwwdev.ebi.ac.uk/metabolights/reviewerahRw3k0a5j 



MetaboLights – Private Data

http://wwwdev.ebi.ac.uk/metabolights/reviewerahRw3k0a5j
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ISAtab in a nutshellISAtab in a nutshell

 Tab separated format
 Investigation, Study, Assay
 Checklist enforcement
 Ontology support
 Validation
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https://github.com/ISA-tools/ISAcreator

ISAcreator: the editorISAcreator: the editor



ISAcreator - Metabolite Annotation plugin

https://github.com/ISA-tools/ISAcreator
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ISA ecosystemISA ecosystem
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MetabolomeMetabolomeXXchange.orgchange.org
 Network of repositories 

(EU/US/...)
 Metadata exchange, 

storage & search 

142 datasets (08.09.2014)

EBI - MetaboLights 58
Metabolomics Workbench 45
Metabolomic Repository Bordeaux 25
Golm Metabolome Database 14
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MetabolomeMetabolomeXXchange.orgchange.org

 No actual data: Link back to repo

http://metabolomexchange.org/provider/EBI%20-%20MetaboLights
http://metabolomexchange.org/provider/Metabolomics%20Workbench
http://metabolomexchange.org/provider/Metabolomic%20Repository%20Bordeaux
http://metabolomexchange.org/provider/Golm%20Metabolome%20Database
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MetabolomeMetabolomeXXchange.orgchange.org

 API to integrate 
into software
and websites

 Push and Pull between 
data consumers
and data providers
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Granularity of metadataGranularity of metadata

 There can be too little and too much metadata
 Too little: meaningless data dump
 Too much: over-engineered database, 

problematic User Acceptance

 Future: Text-Mining the MetaData ?
 Automatic RDF extraction 

as suggestion during submission

 Different granularity for in-house “LIMS” 
and published data-sets ?
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OntologiesOntologies

 Controlled vocabulary/ies
 Relationships: e.g. 
is_a, contained_in, tributary_of

 Different formats (OWL, OBO)
 Online queries: www.ebi.ac.uk/ols 

or http://bioportal.bioontology.org/ 
 Centrally or community maintained
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Change gears:Change gears:
low-level data standardslow-level data standards

 Standardised Metadata allows to compare 
and integrate knowledge between Experiments

 Proprietary data formats: 
*.d (Bruker) or *.RAW (Waters) or … 

 Standardised (raw) data formats allow 
to mix-and-match software 
and workflow pipelines

 Open Formats: well documented, 
I/O and parsing available for Java, R, Matlab, … 

http://www.ebi.ac.uk/ols
http://bioportal.bioontology.org/
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Example: mzML Example: mzML 

 mzData and mzXML flawed:
too little/much structure

 Joint open development
 ABI, Bruker, Waters, 

Thermo, … 
 Implementations:

jmzML, mzR, OpenMS, 
pymzML, proteowizard, … 

mzData
1.05

mzXML
3.0

mzML
0.90

SFO
2006-05

dataXML
0.6

DC
2006-09

Lyon
2007-04

EBI
2007-06

mzML
0.91

PSI Doc Proc
2007-11

mzML
0.99 RC

Toledo
2008-04

mzML
1.0.0

Release!
2008-06

Early Development Final Development

mzML
1.1.0RC5

Turku
2009-04

mzML
1.1.0

Release!
2009-06
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Questions ?Questions ?
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Only supplemental slides Only supplemental slides 
beyond this pointbeyond this point



MetaboLights – What are we working on



MetaboLights – Analysis



• Tools integration, R focus (MetaboAnalyst, rISA, 
MetFrag, BATMAN)

• Online creation and edit of studies

• Extensive international data exchange

• Considering “Community Portals” on top of 
MetaboLights
• Branded for each community
• Bespoke curation and submission templates
• Data exchange
• Linking community resources

MetaboLights – What more are we working 
on
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License: rights+obligationsLicense: rights+obligations

 CreativeCommons: Family of licenses
 ByAttribution (BY): Obligation to cite the origin
 ShareAlike (SA): Derived must be CC-SA as well

The “viral” license, it spreads!
 NoDerivatives: Redistribution only unchanged 
 NC (NonCommercial): problematic definition
 And (almost) combinations thereof

 And many other: opendatacommons.org/licenses
 No license is the worst choice, because the 

“default rights/obligations” differ across legislations



PIs

Software development Curation

MetaboLights – The team

     Kenneth Haug        Reza Salek 

  Pablo Conesa Mark Williams

Kalai Jayaseelan Namrata Kale

Christoph Steinbeck Jules Griffin (UC/MRC)

Previous: Paula de Matos, Mark Rijnbeek, Tejasvi Mahendraker
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