Supplementary File 1

Full Spectronaut parameter settings

DIA data analysis 

1. Navigate to the Analysis tab in Spectronaut and select ‘Set up a directDIA™ Analysis from Folder’. Import the raw mass spectrometry data files. Click Next. Supported file types (.raw, .wiff, .tdf., baf., d.tar, .htrms) depend on the MS platform.
2. Download the appropriate FASTA file from UniProt and ensure the database is up to date. Import the FASTA file into Spectronaut for protein identification.
3. Select the protein database to include in the search. Click Next.
4. Select the search and extraction settings schema for the analysis.
a. Schemas: BGS Factory Settings (default)
i. Pulsar Search:
1. Peptides
a. Enzymes/Cleavage Rules: Trypsin/P
b. Digest Type: Specific
c. Decoy Generation Rule: KR
d. Max Peptide Length: 52
e. Min Peptide Length: 7
f. Missed Cleavages: 2
g. Toggle N-Terminal M: checked
2. Modifications
a. Max Variable Modifications: 5
b. Select Modifications:
i. Fixed: Carbamidomethyl (C)
ii. Variable: Acetyl (Protein N-term), Oxidation (M), Deamination (NQ)
3. Identification
a. PSM FDR: 0.01
b. Peptide FDR: 0.01
c. Protein Group FDR: 0.01
d. directDIA Workflow: directDIA+ (Deep)
i. RT Sampling Reduction: 1
e. PTM Localization Filter: unchecked
4. Tolerances
a. TOF Calibration Search: Dynamic
· MS1 Correction Factor: 1
· MS2 Correction Factor: 1
b. Main Search
· MS1/MS2 Correction Factor: 1
5. Workflow
a. Fragment Ion Selection Strategy: Intensity Based
b. In-Silico Generate Missing Channels: unchecked
c. Use DNN Predicted Ion Mobility: Auto
6. Result Filters
a. Fragment Ions
· Ion AA Length: checked
· N: 3
· m/z: checked (Min: 200, Max: 3000)
· Relative Intensity: checked (Min: 1)
b. Precursor
· Best N Fragments per Peptide: checked (3–6)
ii. DIA Analysis
7. XIC Extraction
· IM Extraction Window: Dynamic (Correction Factor: 1)
· RT Extraction Window: Dynamic (Correction Factor: 1)
8. Calibration
· m/z Extraction Strategy: Maximum intensity
9. Identification
· Precursor QValue Cutoff: 0.01
· Precursor PEP Cutoff: 0.2
· Protein QValue Cutoff (Experiment): 0.01
· Protein QValue Cutoff (Run): 0.05
· Protein PEP Cutoff: 0.75
· Exclude Single Hit Proteins: unchecked
10. Quantification
· Precursor Filtering: Identified (QValue)
· Protein LFQ Method: Automatic
· MS Level: MS2
· Type: Area
· Cross-Run Normalization: checked
· Strategy: Automatic
· Imputation: Use Background Signal
11. Workflow
· MS2 DeMultiplexing: Automatic
· Multi-Channel Definition: From Library Annotation
12. Protein Inference
· Workflow: Automatic
· Algorithm: IDPicker
13. Post Analysis
· Differential Abundance Testing: Unpaired t-test
· Grouping: Major Group (Quantification Settings)
· Gene Ontology: GO-basic
· Hierarchical Clustering: checked
14. Pipeline Mode
· Generate SNE File: checked
· Store Ion Traces in SNE: checked
5. In the Experimental Design section, assign sample conditions and specify replicates to accurately reflect the study’s layout. Click Next.
6. Specify gene annotation to gain further biological insights into the experiment. Click Next.
7. Specify any additional raw files to create a hybrid library, which can improve the depth of proteome coverage. Click Next.
8. Click Finish to commence the data analysis.
9. Spectronaut uses the integrated Pulsar search engine to process the data.
10. Upon completion of the analysis, navigate to the Post-Analysis tab.
11. Navigate the Report tab to export the output tables. Customize the output tables by selecting relevant parameters. For the protein table, it is recommended to include the following: Molecular Weight, Protein Groups, Gene Name, Protein Description, Protein Name, Protein Identifier, Stripped Peptides, Quantity, Log2 Quantity. Output tables can be saved both .txt and .xlsx formats for downstream flexibility.

