Non-targeted metabolomics CCS-enabled
annotation workflows for ID

and detailed annotation confidence reporting
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Overview
Aiko Barsch; Matthias Szesny; Lack of exhaustive repositories providing retention time, MS/MS spectra and CCS values hamper the annotation and

Ulrike Schweiger-Hufnagel; identification (ID) of target compounds in Metabolomics research. Researchers require a solution that automatically and
Sofie Weinkouff; Nikolas transparently annotates features. Here we present a solution for automatic annotation of targets with up to 5 confidence
Kessler criteria. Additional, tentative annotation of knowns and predicted known compounds is supported by automatic in-silico
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suitable for the study, as recommended by Schymanski et al. [1].
Methods
A) 4D-Metabolomics™: RP-LC-TIMS-MS/MS featuring PASEF provides five indicators of data quality
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B) High confidence annotation of knowns C) Tentative annotation of expected knowns . Acquisition: PASEF positive mode
Enabled by Target List containing CCS values for metabolites derived Target List based annotation for tentative ID based on HMDB 4.0 [3] . .
from CCS Compendium [2], appended by RT and MS/MS references derived urine metabolites Software: MetaboScape 20223,

preliminary Version (Bruker).
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A) 4D-Metabolomics™ data acquisition of a human urine sample by LC-TIMS using PASEF enables v Acetaminophen - CaH:0 109.0528 CSHTNO Deacetylatic hi f.d
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B) Annotating the urine metabolite extract with a target list of known compounds derived from etFrag
CCS Compendium [2] and appending retention time information and MS/MS spectra from Pro mOdeI ?nables small molecule
several complementary reference spectral libraries permitted annotation of metabolites with . T T N T [T CCS prediction based on the
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C) Annotating the data set with a Target List of compounds reported to be present in urine -
(derived from HMDB 4.0; [3]) enabled tentative annotation of further metabolites. Note: This / / frag mentation and CCS
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D) Starting from the acetaminophen annotation (see B), triggering the BioTransformer [6] tool in spectrum s 1L B confidence in annotations
MetaboScape for the prediction of metabolites enabled the additional assignment of several o / \ T Y”J h
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spectra matching or in-silico fragmentation and reference CCS values or predicted CCS values. 0 ID and subsgquent custom Visual inspection of MetFrag generated in readily assess and report their ID
The AQ Details column for each annotation highlights these differences with intuitive icons. The t' £ 1D confid evel silico fragment structures enables to readily level confidence
AQ score allows researchers to quickly assess their confidence in each annotation and in reporting o confidence 1evels Investigate tentative structure annotations.
combination with the AQ Details Icon to report ID level confidence suitable for individual
studies, as recommended by Schymanski et al. [1]. Note: HMDB and CCS Compendium are no Bruker products. 4 D_ M eta bO I om |CS
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