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Establishing the DPHL

To answer the increasing need for detecting and validating protein biomarkers in clinical specimens, proteomic techniques are
required that support the fast, reproducible and quantitative analysis of large clinical sample cohorts. Targeted mass spectrometry
techniques, specifically SRM, PRM and the massively parallel SWATH/DIA technique have emerged as a powerful method for
biomarker research. For optimal performance, they require prior knowledge about the fragment ion spectra of targeted peptides.
In this report, we describe a mass spectrometric (MS) pipeline and spectral resource to support data-independent acquisition
(DIA) and parallel reaction monitoring (PRM) based biomarker studies. To build the spectral resource we integrated common
open-source MS computational tools to assemble an open source computational workflow based on Docker.
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Figure 1. Worktlow for building the DPHL. (A) Schematic representation of DDA shotgun proteomics data acquisi-
tion. Numbers in parentheses indicate the number of DDA files per tissue type. B-E. Computational pipeline for build-
ing DIA spectral library. (B) Protein identification and iRT detection from DDA raw files using pFind. (C) SiRT detec-
tion and calibration.(D) CiRT detection and calibration. (E) Generation of the DPHL library.

#, The authors wish it to be known that, in their opinion, the first three authors should be regarded as joint First Authors.

Characterising the DPHL
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Figure 2. Comparison of DPHL and PHL. (A)
Venn diagram showing the comparison of
transition groups, unique peptide sequences,
protein groups, and proteins in DPHL and
PHL. (B) Visualization of set intersections
using R package UpSet. (C) The bar plots dis-
play the number of transition groups (peptide
precursors), unique peptide sequences, protein
groups, proteotypic SwissProt proteins 1n
DPHL library for each sample type.

Apphcation to prostate cancer tissue samples
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Figure 3. Prostate cancer proteome using 60-min gra-
dient DIA. (A) Peptide and protein identification
using SiRT and CiRT. (B) Technical reproducibility
of proteome matrix using CiRT and SiRT. (C) Com-
parison of quantified peptide precursors using the
SIRT and CiRT methods. (D) 2D plane t-SNE plot of
disease classes, color coded by sample type using
CiRT and SiRT.
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Conclusion

In this study, we have developed an open-source platform consisting of a computational pipeline to generate spectral libraries for DIA and PRM analyses on
Orbitrap instruments. We also reported a reference spectral library, which can be used to identify and validate protein biomarkers in clinical samples using

DIA-MS.
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(E) Boxplots and ROC curves showing the signifi-
cantly dysregulated proteins; p-values are shown
under each protein name.

Figure 4. DIA analysis of plasma samples from
DLBCL patients and healthy subjects. (A) Tech-
nical reproducibility for protein quantification of
four plasma samples from DLBCL patients and
healthy subjects. (B) 2D plane t-SNE plot show-
ing the proteomes are separated. (C) Volcano
plot showing significantly downregulated (blue)
and up-regulated (red) proteins in the 37 plasma
samples. (D) Each box shows the expression of a
protein biomarker candidate. Left panel: box-
plots show the expression difference with P values
computed using Student’s t-test adjusted by the
Benjamini-Hochberg method. Right panel: ROC
curves of the respective dysregulated protein.
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