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- Accession codes, unique identifiers, or web links for publicly available datasets
- A description of any restrictions on data availability

- For clinical datasets or third party data, please ensure that the statement adheres to our policy
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Life sciences study design
All studies must disclose on these points even when the disclosure is negative.

Sample size

Data exclusions

Replication

Randomization

Blinding

Raw MS data generated in this work, spectral libraries, and MS data search reports have been deposited to the ProteomeXchange Consortium via the iProX partner
repository with the dataset identifier PXD034709 [http://proteomecentral.proteomexchange.org/cgi/GetDataset?ID=PXD034709] (in ProteomeXchange) and
IPX0004576000 [https://www.iprox.cn//page/project.html?id=IPX0004576000] (in iProX). The human synthetic phosphopeptide dataset from Reta, K. et al. is
downloaded from JPOST with identifier JPST000859 [https://repository.jpostdb.org/entry/JPST000859] via Mozilla Firefox. All raw data, library files and search
results used in this study are summarized in Supplementary Data 1.

n/a

n/a

n/a

n/a

Two DIA benchmark data sets generated in this work (HF data and TIMS data) have 7 conditions with 5 replicates in each. Among the 7
conditions, 1 is regarded as reference and 6 with different defined ratios of mouse and yeast peptides are used to benchmark the
quantification performance of four DIA MS data analysis tools. The mouse protein ratios between samples for comparison and reference
sample are defined as 1:4, 1:2, 2:3, 1:1, 3:2, and 2:1, which are sufficient to present the general situations of real-world data. The choose of 5
injection replicates also matches most of the real-cases (usually no more than 4).

Two datasets acquired from the TNF-!-induced phosphoproteomics experiment by QE HF-X and timsTOF Pro have 3 conditions with 3
replicates in each. The 3 replicates in these two datasets are biological replicates, and this experimental design is sufficient for downstream
statistical analysis.

Raw data of a public MS dataset used in this work (PXD019797, human synthetic phosphopeptide dataset) were selected from the entire
dataset to ensure they are suitable for specific usages, and the finally used raw data files were listed in Supplementary Data 1. All MS data
generated in this work were used without exclusion, and they were uploaded to iProX with identifier IPX0004576000 (details are listed in
Supplementary Data 1).

Two DIA benchmark data sets generated in this work (HF data and TIMS data) both have 7 conditions with 5 injection replicates in each
condition.

Two TNF-!-induced phosphoproteomics experiment data sets generated in this work (HF-X and TIMS) both have 3 conditions with 3 biological
replicates in each condition.

The replicates from above MS data generated in this work were generated successfully.

The public synthetic phosphopeptide dataset has 5 conditions with 3 injection replicates in each condition, and this dataset is directly
downloaded from PXD019797 with no modification.

Not applicable. This study aims to benchmark the performance of four DIA-MS data analysis tools, and the experiment for benchmark datasets
acquisition was artificially designed with no randomization, to make the benchmark datasets work as expected.

Not applicable. There is no need to perform blinding because the results from benchmarked software are decided once the analysis is done.




