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Abstract: Data-independent acquisition (DIA) is a high-throughput, unbiased mass
spectrometry data acquisition method which has good quantitative reproducibility and is
friendly to low-abundance proteins. It becomes the preferred choice for clinical proteomic
studies especially for large cohort studies in recent years. The mass-spectrometry (MS)/MS
spectra generated by DIA is usually heavily mixed with fragment ion information of multiple
peptides, which makes the protein identification and quantification more difficult. Currently,
DIA data analysis methods fall into two main categories, namely peptide-centric and
spectrum-centric. The peptide-centric strategy is more sensitive for identification and more
accurate for quantification. Thus, it has become the mainstream strategy for DIA data analysis,
which includes four key steps: building a spectral library, extracting ion chromatogram, feature
scoring and statistical quality control. This work reviews the peptide-centric DIA data analysis
procedure, introduces the corresponding algorithms and software tools, and summarizes the
improvements for the existing algorithms. Finally, the future development directions are
discussed.

Keywords: computational proteomics; quantitative proteomics; data-independent acquisition;
peptide-centric
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Figure 1 Peptide-centric analysis pipeline of DIA.
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Figure 2 Extraction of the chromatographic peaks of the fragment ions.
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&1 KA DIA RS RERTASE
Table 1 List of peptide-centric software tools for DIA data analysis
Software Year Journal Library Rescore method  Feature
DreamDIAPY! 2021 Communications Library-based =~ XGBoost Extract features using deep
Biology semi-supervised representation models
learning
MaxDIAP! 2021 Nature Biotechnology ~ Library-based ~ XGBoost Perform multiple rounds of matching
Library-free semi-supervised  with Bootstrap
learning
DIA-NNP! 2019 Nature Methods Library-based  Ensemble DNN  Select the best chromatographic peaks
Library-free using linear discriminant analysis
ScaffoldDIAP® 2018 Nature Communication Library-based  Percolator Support the use of chromatographic
libraries
OpenSWATH™ 2014  Nature Biotechnology ~ Library-based  PyProphet Integrate multiple analysis modules
Spectronaut?®” 2014 60" American Society  Library-based  PyProphet Commercial software
for Mass Spectrometry  Library-free
Conference
Skylinel® 2010 Bioinformatics Library-based = mProphet Visualize chromatographic peak groups
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Figure 3 The number of identified proteins from eight datasets of LFQbench. Orange and blue are the
identification number of human proteins and entrapment proteins, respectively. The percentages of
entrapment proteins using different digestibility cutoffs are lised in each plot. X-axis is the digestibility cutoff
and Y-axis is the number of the indentified proteins.
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