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the raw data and the data splits can be downloaded from https://zenodo.org/record/7427094.

The mass spectrometry data for the case studies were deposited in the MassIVE repository (accession number MSV000089648 and MSV000090642).

For validation of the case study results multiple libraries were used: LIPID MAPS https://www.lipidmaps.org/, HMDB https://hmdb.ca/ and GNPS https://
gnps.ucsd.edu/.

A Long-Term Reference (LTR) urine sample was created by pooling seventy-eight individual urine voids collected in a single
day from volunteer subjects. No data about sexes was collected.

No screening criteria were used to assess the health status of the donors.

Recruitment was on voluntary basis. This can cause bias in the sense that it does not represent an average urine sample, this
is not expected to impact the results of this study, since the case study is used to illustrate the performance of MS2Query on
real samples, not to discuss the average contents of urine.

LTR urine collection was carried out under REC Wales approval: 12/WA/0196.

For benchmarking MS2Query, all publicly available data on GNPS was used, containing over 300,000 mass spectra at the time of analysis, to
start with. To do the benchmarking, after selecting based on quality of mass spectra and metadata (see Data exclusions), the dataset was split
into 20 different sets that were the input for 20-fold cross-validation.

Mass spectra containing not sufficient mass peaks after noise filtering steps (see Methods section) were excluded. Mass spectra for which no
full molecule annotation by the means of Inchi, InchiKey, and/or SMILES was available were also excluded from the benchmarking since the
accuracy of predictions cannot be validated fort these entries.

By doing 20-fold cross-validation we tested the replicability of the study. By training 20 different machine learning models and using 20
different randomized test sets we showed that the performance generalizes for different test sets and training data. There are different
outcomes for the different models and test sets, but these differences do not change the general conclusions.

The allocation of spectra into different test sets was done randomly. To create the "analogues test set, the mass spectra were first grouped
when they were annotated with the same 2D structure. Subsequently, a random selection was made from the unique 2D structures to create
the test sets; this was done to make sure that this test set was structure-disjoint . For the "exact match test set"again spectra were first
grouped on 2D structure and for each 2D structure containing multiple spectra one spectrum was randomly selected for the test set. This was
done to have a test set with at least one exact match in the reference library, making it possible to test the performance of predicting exact
matches.

A validation set was used during the training and optimization of hyperparameters of the model used. This validation set was also used to
determine the best method for comparing performance, which was used in the 20-fold cross-validation. When analyzing the case studies, the
results were not analyzed blinded. However, these results were not used to prove that MS2Query performs better than other standards in the
field but instead were used to illustrate the variance in performance on different sample types and to illustrate examples on real data. During
data collection no blinding to group allocation could be performed, since no comparison between groups were made, the case studies were
only used to determine which and how many metabolites could be annotated.




