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The CHaMP web-app:
INRAE) aninteractive tool to infer biotransformation

path\x/ays from your MS peaks

Laurent Debrauwer , Daniel Zalko , Fabien Jourdan and SyIV|e Chevolleau
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The fate of exogenous compounds within an organism
has numerous applications of high societal impact.
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High resolution mass spectrometry is a powerful
technique to detect biotransformation products.
Nevertheless, it generates a large amount of data which
must be confronted with a large set of possible
transformations to elucidate the involved pathways.
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= We propose CHaMP, an open source interactive tool to
= facilitate this tedious yet crucial process.
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-Test case: CHaMP proved to be a very efficient tool for retrieving and reconstructing
acetaminophen metabolic pathways from a mass list using a combination of experimental data

and knowledge from literature*.
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- Higher concentration of acetaminophen mix could bring some routes to saturation (phase Il pathways) and
yield more terminal nodes (such as phase | products) from experimental data.
- Kinetic experiments could help detect intermediate compounds from experimental data.

- CHaMP's visual and interactive approach made more efficient the reconstruction process of
biotransformation pathways from mass data.

Challenges
- A few missing links remaining due to specific mass shifts, which can be added manually.
- Less relevant alternative routes require manual pruning.

\( Perspectives
i o - _ - Inference of missing intermediates using Steiner Tree pruning.
( ( N - Organic pollutants whose metabolic pathways are yet partly unknown are currently being
Results: A o investigated using CHaMP.
Acetami nophen 'stermi nal prod ucts have been retrieved from Twin Pea kS * C.Al-Ayoubi, et al. Metabolism of versicolorin A, a genotoxic precursor of aflatoxin B1: Characterization of metabolites using in vitro production of standards.
Food and Chemical Toxicology, 2022

Analysis (9@)’ and main detoxiﬁcation routes have been |dent|f|ed USing tJ. Keller, et al. “Twin peaks”: searching for 4-hydroxynonenal urinary metabolites after oral administration in rats. Redox Biol., 2015

tA. David, et al. Acetaminophen metabolism revisited using non-targeted analyses: Implications for human biomonitoring. Environment International, 2021
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