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Validation

obtained from UniProt (https://www.uniprot.org/).Source data are provided with this paper.

No sample size calculation was done. We acquired 4 replicate samples/condition (independent cell treatments/sample preparation) for all
biological and protocol benchmark experiments. This number is sufficient for robust statistical analyses. For results reported in Supplementary
Fig. 1a, we used three replicates only. This was sufficient to determining the effect of temperature on lysine modification. For the experiment
shown in Supplementary Fig. 10, only one replicate/condition was acquired. As the purpose of this experiment was to compare different
software in terms of identification confidence (no quantification information used), this is sufficient. When the purpose of the experiment was
to compare MS Methods or LC gradients, the same sample was injected multiple times into the mass spectrometer (analytical replicates). This
is necessary to avoid unwanted biases introduced by e.g. sample preparation and hence to guarantee comparability

No data was excluded

Four independent treatments (individual cell culture plates) for each time point were analyzed for all USP7 inhibitor experiments (biological
replicates). For all SDC/urea buffer benchmark experiments, four individual samples were used for K-GG peptide enrichment (workflow
replicates). For the direct comparison of DDA/DIA, the same sample was injected four times for each acquisition mode using block
randomization (analytical replicates). For USP7 knockdown experiments, four biological replicates were analyzed using Western blotting. For
the USP7 WB shown in Supplementary Fig. 6, two workflow replicates (individual enrichment of ubiquitinated proteins using ubiquitin
domains) were performed. Replication experiments (e.g. USP7 inhibitor treatment with different times) were successful. Reproducibility
between replicates was confirmed by Pearson correlation coefficients, by coefficients of variation and/or by principal component analysis
(PCA)

All MS measurements were block randomized (e.g. control-replicate1, treatment1-replicate1, treatment2-replicate1, control-replicate2,...or
DDA-rep1,DIA_rep1, DDA-rep2, DIA-rep2,...)

No blinding was intentionally applied. However, each sample was assigned a number (without indication of the treatment) and the lab
technicians were thus not aware of the treatments. Moreover, all data was collected by mass spectrometers and therefore not biased by the
operators.

USP7 antibody (Cell signaling technology, #4833, 1:1000), PTMScan Ubiquitin Remnant Motif (K-E-GG) Kit, for enriching K-GG
peptides, supplied as agarose conjugate (Cell signaling technology, #5562), anti-rabbit HRP-linked antibody (Rockland (611-1302),
1:10000)

K-GG remnant antibodies (CST, 5562): validation performed by detecting K-GG remnant peptides by mass spectrometry.

USP7 antibody: https://www.cellsignal.de/products/primary-antibodies/hausp-d17c6-xp-rabbit-mab/4833?site-search-
type=Products&N=4294956287&Ntt=usp7&fromPage=plp




