Computational Optimization of Spectral Library Size
Improves DIA-MS Proteome Coverage and

Applications to 15 Tumors
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Data-independent acquisition (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
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& potential detection of a larger number of peptides and
: f proteins from the DIA-MS datasets.

1300 The size of the spectral library directly impacts the

} o performance of the DIA-MS data analysis, specifically
= peptides and proteins identification and quantification,
- sensitivity, and specificity
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Objectives

« 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.
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The workflow of subLib strategy
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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.
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I
Applying subLib to the DIA-MS of 15 extended tumor sample types

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

DPYGFGDSR HFLPEMLSK LAADALLER  LFTFQFNNLGNTDINYIK TSLPAPMFSR TTPALLPLSGR
_18 o 6, 314 512 o7 ©1.8
247 [(e} 5 < d 1 < 42.5
‘_g]:g +0.3p R S5} *1:5pey | & 4 by i S6 6.4 pom 218 +0.7 ppm
2 12 e 5 | >4 . 208 r 25 £1.2 l
E%0g el 23 206 24 £,1 | We looked at identification
0 20.6 = €2 04 IS =0. ‘ ; ;
Ena = | 1 - 2 e i results of two liver carcinoma
0.2 \ = 1 02
L\ 3) P ‘ A
0 546544 248252 330335340345 308 312 316320 560, 570 _580 206300 303 420 42.5 43.0 samples and checked the
Retention Time etention Time Retention Time Retention Time Retention Time Retention Time SpeCtra qua“ty Of Si X rand0m|y
6 - o 5 55 ~ 42.8 )
o] 248 $29 339 S I O e BT 2w Tan #3573 ppm chosen peptides that were
N ‘<O°5 +2.7 pp © 2| -3.3ppm :1 5 -0 pp 2500} +5 6 ppm =4 +8 8.pp 8700 . L. .
w4 e z" 2400 2, 2600 identified from the subset library
23 ‘@ = [ c o .
E%> g g 1 g0 £; §400 but not DPHL. They were with
»S E = = = = -
£4 0.5 0.5 100 1 %88 gOOd MasSsS accuracy, retention
| 0 . .
0 240 24.5 250 355 ¢ 332,336 340 344310 314 318 22 564 568 572 300 304 308 31.2 420 425430 435 time consistency and peak
etention ime etention Iime Retention Time 1 1
—y6-638.2893+  — yB8-0645172+  — yB8-858.4680+  — y9-1037.5262+ — Y8-918.4866+ _ y9 - 923.5673+ group conformity, suggesting
—y5-581.2678+ —y7-817.4488+  — y7 - 787.4308+ ——y8-980.5047+ Y7 -805.4025+ — y8 - 826.5145+ i i
——Y4-434.1994+  __\6-704.3647+  —y6-716.3937+  — y7-866.4618+ ——y6-708.3498+ — y7 - 7554774+ Fhat S_u_bL'_b could increase the
v4 - 478.2694+ y5 - 601.3668+ v6 - 765.4141+ y5 - 637.3126+ Y6 - 642.3933+ identification of correct targets.
y4-530.3297+  — y5-650.3872+ —yB8-450.7469++ — y5 - 529.3093+
__y3-417.2456+  __y4-537.3031+ __y7-403.2049++ Y9 - 462.2873++

Sample1: C20181205yix_HCC_DIA_T_47A
Sample2: C20181208yix_HCC_DIA_T_54A

WESTLAKE UNIVERSITY



subLib decreases the number of incorrect targets instead of removing all
of them
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8 independent acquisition mass spectrometric (DIA-MS) data typically rely - Incorrect target

10 subLib, a computational strategy for optimizing the spectral library for a —

11 specific DIA data set based on a comprehensive spectral library, requiring

12 the preliminary analysis of the DIA data set. Compared with the pan- ' Scope of
13 human library strategy, subLib achieved a 41.2% increase in peptide _ identification
14 precursor identifications and a 35.6% increase in protein group S”bL't{L

15 identifications in a test data set of six colorectal tumor samples. We also

16 applied this strategy to 389 carcinoma samples from 15 tumor data sets: up S

17 to a 392% increase in peptide precursor identifications and a 19.0% — — -
18 increase in protein group identifications were observed. Our strategy for

19 spectral library size optimization thus successfully proved to deepen the

20 proteome coverages of DIA-MS data.
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