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Data-independent acquisition (DIA)

• DDA • DIA
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Both spectral library-free and library-based strategies 
are used to analyze DIA-MS data.

A large number of DDA-MS runs, particularly from 
fractionated samples, has been shown to lead to a 
more comprehensive spectral library, enabling the 
potential detection of a larger number of peptides and 
proteins from the DIA-MS datasets.

The size of the spectral library directly impacts the 
performance of the DIA-MS data analysis, specifically 
peptides and proteins identification and quantification, 
sensitivity, and specificity 
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Background of Library 
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• To perform a systematic evaluation of the size of the spectral library.

• To generate experiment-specific subset libraries using a priori analyses of the 

DIA data for the purpose of proteomics coverage improvement. 

Objectives



The workflow of subLib strategy

(A) The two-step workflow of subLib. 

(B) The original distribution and 

deconvoluted distribution based on the 

Gaussian mix model of representative.
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Optimization of colorectal cancer subset library by refining DPHL

(A) Workflow for spectral library 

optimization. 

(B,C,D,E) The numbers of identified 

peptide precursors (upper panel) and 

protein groups (lower panel) based on the 

subset libraries.



Applying subLib to the DIA-MS of 15 extended tumor sample types  

SubLib for biomedical applications, we applied the subLib

strategy to 15 different types of cancer samples, generated of 15 

tumor type subset libraries with DPHL.



Applying subLib to the DIA-MS of 15 extended tumor sample types  

In all of the tumor sample types, peptide/protein identification 

numbers obtained using the subset library exceeded the 

numbers reached using DPHL, and over 99% of the protein 

identifications were overlapped 

The identifications of individual DIA-MS data, found that subLib

could increase peptide precursor and protein group 

identifications in almost all of the data files.



Applying subLib to the DIA-MS of 15 extended tumor sample types  

We looked at identification 

results of two liver carcinoma 

samples and checked the 

spectra quality of six randomly 

chosen peptides that were 

identified from the subset library 

but not DPHL. They were with 

good mass accuracy, retention 

time consistency and peak 

group conformity, suggesting 

that subLib could increase the 

identification of correct targets.



subLib decreases the number of incorrect targets instead of removing all 

of them 

SubLib did not completely remove all the 

incorrect targets after refinement. The 

decrease of incorrect targets also 

reduced the pi0 from 0.588 in the DPHL to 

0.187 in the subset library, which 

improved peptide and protein dectection

sensitivity. 
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