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Laboratory animals

(taxon identifier: 7227), E. coli (taxon identifier: 83333) and C. elegans (taxon identifier: 6239) proteome databases were downloaded from UniProt [https://
www.uniprot.org]. Source data are provided with this paper.

No sample size calculation was performed. Our rational was to chose a sample size sufficient to generate a large resource of peptide CCS
values from diverse biological origins and to train a deep neural network. As shown in Figure 4d,e, the accuracy of our prediction model
reached a plateau as a function of training samples, providing a rationale for why this sample size was sufficient.

No data were excluded from the analysis.

All samples were measured once because replicate measurements would have increased the overall acquisition time and cost, without
increasing the depth of our CCS resource considerably. However, note that we acquired the dataset on three different instruments over a long
period of time. Technical reproducibility and precision can thus be readily assessed from the many overlapping peptides between samples
(see main text, Figure 2).

Samples were acquired in non-randomized order and batch-wise per organism and digestion enzyme. Time- and instrument-dependent
covariates in the ion mobility measurement were controlled by external calibration with known standards and a linear alignment (see main
text, Figure 2, and Methods).

Blinding was not relevant to this study because there is no expected observer bias.

HeLa S3, ATCC

None of the cell lines were authenticated in the course of this study.

Cell culture was tested negative for mycoplasma contamination.

None

C. elegans (N2 wild type), D. melanogaster (CantonS)




