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Environmental Exposure Assessment 
Research Infrastructure

• Open-access, distributed research 

infrastructure

• Fills gap in EU landscape for 

supporting research on chemical 

exposure and population health

• Preparatory phase i.e. full scope and 

service remit being defined
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BAL RI & EIRENE services

̶ A – chemical (exposure) profiling

̶ B – biological (response) profiling

̶ C – hazard (risk) assessment 

̶ D – environmental data

̶ E – human data

̶ F – data processing tools & platforms
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https://eirene.eu/

https://eirene.eu/
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MS data overview

̶ Sample metadata

̶ Sample preparation procedures 

̶ Raw MS files

̶ Pre-processing procedures

̶ Processed

̶ Auxiliary information often forgotten
̶ Spectral libraries, ion databases, chemical databases, chemical exposure data, chemical 

toxicity data, environmental chemical data, health data etc. 
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Current MS capacity and data quality

https://doi.org/10.1016/j.envint.2022.107452

̶ Insufficient European capacity to screen 

chemicals exposure agents

̶ Limited labs able to handle >500 samples

̶ Large-scale data processing is bottleneck

̶ Standardization & harmonization meet 

different needs 
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Quantitative MS data archiving & reuse 

https://skyline.ms/

https://panoramaweb.org/
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Quantitative HBM MS data dashboard

https://hbm.vito.be
/eu-hbm-dashboard
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Full-scan MS data archiving & reuse

https://doi.org/10.1093/nar/gkad1045
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̶ ELIXIR recommended 

repository for MS 

(metabolomics) data

̶ Recently integrated with 

Galaxy Project instance for 

data reuse

̶ Metadata collection is very 

flexible i.e. lots of free text 

entry
̶ Hard to collate

https://doi.org/10.1093/nar/gkad1045


9

MS profiling archival & reuse

https://doi.org/10.26434/chemrxiv-2024-jt46s

̶ MS2 data available for 

comparative analysis

̶ Leveraging of MS1 and 

retention time information is 

lacking

̶ Information not directly 

retrievable from generated files 

& metadata collection not unified

̶ Supporting resources e.g. 

spectral libraries, suspect lists, 

methodological characterisation, 

system suitability, not deposited 

alongside studies
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Galaxy data processing reproduction

ELIXIR CZ Annual Conference 2024 / 9.10.24

https://doi.org/10.1093/nar/gkae410

̶ Open code development or contribution 

to 30 Galaxy tools for MS data

̶ Linking EIRENE – ELIXIR communities

https://eirene.usegalaxy.eu/

̶ Involved in numerous initiatives regarding 

standardised data formats, reporting & 

metadata frameworks, semantic ontologies 

̶ HUPO-PSI

̶ RDA 

https://doi.org/10.1093/nar/gkae410
https://eirene.usegalaxy.eu/
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Galaxy tool example

https://doi.org/10.1021/acs.analchem.4c02589
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• Signal processing & pattern recognition-based feature extraction workflows 

• QC and ML-based predictions of MS and related physiochemical properties e.g. bp, RT, MW etc. 

• Interactive and visualisation tools are lacking

https://doi.org/10.1021/acs.analchem.4c02589
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Suspect lists for annotation

̶ In multiple projects where unified 

chemical identifiers is discussed

̶ Lack of chemoinformatics expertise of 

users in the domain 

̶ Lots of ongoing work is redundant

https://doi.org/10.1186/s13321-021-00515-1
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https://doi.org/10.1038/s41467-022-29238-z

̶ IDMS (ELIXIR-CZ) has already harmonised small molecule databases 

including structural similarity searching 

̶ Users in domain are unaware of existence / cite coding barrier for use 

̶ ATLASx (EPFL) - licenses need investigation – but enables 

(bio)transformation product relationships 

https://doi.org/10.1186/s13321-021-00515-1
https://doi.org/10.1038/s41467-022-29238-z
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̶ PARC WP9 inventorising labs generating MS data for chemical 

exposure agents (& effect biomarkers)
̶ Expanding laboratory network from HBM4EU

̶ FAIR data assessment of mass spectrometry data banks in PARC WP7.2

̶ EU repository for MS data
̶ Quantitative – scope for download / dashboard viewers 
̶ Profiling – metadata enforcement & resource for MS1 reuse
̶ ELIXIR CoS 2024 Metabolomics demonstration on MS1 reuse concept
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Upcoming developments
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