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Introduction
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• Scientists, companies and agencies hold a vast amount of high quality 
mass spectral information related to environmental samples

• Larger parts of data usually neither used nor shared with others

• No share may be related to privacy issues or unawarness of Open Data 
benefits

• Missing data repositories for raw mass spectral files, derived peak lists 
and associated meta data



Implications for digital ‘specimen’ repositories
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• Community building (good examples, social media, workshops)

• Data quality (reliability, instruments and software settings)

• Standardisation (methods, vocabularies / ontologies)

• Curation (data quality, enrichment of meta data)

• Data quantity (handling of large data files)

• User-interfaces (easy discovery, access and re-use of data)

• Machine-interfaces (retrieval of data for automated workflows)

• Privacy (anonymisation, secured data services for internal use)

• Long-term availability and referencing (e.g. DOI deployment)
DOI: digital object identifier



Learning from metabolomics community
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High activity in release, publication, 
announcement and exchange of 
publicly available metabolomics 
datasets that may be useful for other 
researchers

http://metabolomexchange.org

Studies published 2012-2016

http://cosmos-fp7.eu/

Standards in metabolomics



Example: MetaboLights
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http://www.ebi.ac.uk/metabolights/    NMR: Nuclear Magnetic Resonance Spectrocopy

• Database and repository for metabolomics experiments and derived information
• Presents meta data on studies, experiments, identified metabolites and MS and 

NMR data



Example: MetaboLights
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Study landing page
• Meta data
• Lists of identified 

metabolites
• Download of raw data

http://www.ebi.ac.uk/metabolights/
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1H BT transformation scheme used with permission from Huntscha et al. 2014, DOI: 10.1021/es405694z, Copyright (2014) American Chemical Society
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How to handle large datasets?
1) Large MS raw data (e.g. 400-600 MB for one run at Q Exactive Orbitrap in full scan / 

AIF mode)
2) No one has the capacities to store large data of many researchers on in kind basis, 

even upload is a challenge

1H BT transformation scheme used with permission from Huntscha et al. 2014, DOI: 10.1021/es405694z, Copyright (2014) American Chemical Society
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Role of local servers
Local institutions / users
Private and Open Data
Raw mass spectral data

Solution: Building a distributed system – NormanNTXchange
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Demonstration of NormanNTXchange mockup
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https://ckan.org

Data portal based on ckan



Demonstration of NormanNTXchange mockup
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Download page for raw mass spectral file

https://www.ufz.de/record/dmp/archive/2853/en/

Example of a peak list stored in the database 



Demonstration of NormanNTXchange mockup
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Map view of the detected non-target peaks Graphical view of the not-target peaks
(m/z vs. retention time)



Conclusions
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• Archiving of environmental MS data is achievable

• A distributed and federated system shares costs

• Privacy issues are addressed and guaranteed

• Common standards need to be developed and commited

• Curation ensures data quality and value adds data

• Open Data enhances awareness and builds a community

"Opened up a Pandora's box" by F.S. Church (http://en.wikipedia.org)
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