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Background and Aim

Machine learning models, from the MS2Tox toolbox, can 
predict toxicity from MS2 spectra, [2,3] but are dependent 
on SIRIUS+CSI:FingerID fingerprints as intermediate.

Discovering endocrine disruptors (EDs) in complex 
mixtures is challenging as <10% of the chemicals are 
structurally annotated in non-target screenings [1].

This study assesses various MS2 spectra processing 
methods for pinpointing EDs with a special focus on 
the Aryl hydrocarbon receptor (AhR) from MS2 data. 
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MS2 processing
Database experimental spectra from MassBank, 
MoNA, GNPS, NIST23, MSnLib, Spectaverse 
were gathered and cleaned:  
  • adduct filtering --> only keep [M+H]+ 
  • precursor m/z max 1,000 Da
  • remove peaks outside 10.0 to 1,000.0 Da
  • remove noise (peaks lower 0.001 real. int.)
  • remove spectra > 1,000 peaks
  • remove spectra with < 4 remaining high peaks
  • intensity amplitude (max int. /min int. <= 5)

SIRIUS+CSI:FingerID [5] (v.6) fingerprints obtained best performance (C+D). A reference 
model was trained on absolute fingerprints obtained from SMILES of the same chemicals. 
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Chemical Space of 
Training Data
3525 Consensus spectra with available 
AhR activity information from the Tox21 
Data Challenge were obtained after 
processing and cleaning. 
UMAP representation of DreaMS [4] 
embeddings. 
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Future Outlook
• Expanding model training on other MS2 representations

• Including more relevant endpoints from the Tox21 Data Challenge

• Real life evaluation of model by applying prioritization on wastewater samples
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