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BiblioPlasma: A Gateway for dia-PASEF Analysis with a Library Assembled from Almost 5000 Depleted Plasma Runs

Summary

▪ A deep plasma-specific library was generated containing >165000 

precursors and >8000 proteins through DDA analysis of close to 5000

samples from combined various ongoing plasma projects in the 

Steen lab

▪ This library was then used to search a published dataset as well as a 

standard dataset to gain increased protein identifications compared 

to project specific or library free approaches
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Plasma Proteomics: Challenging but Vital 
to Clinical Proteomics

Methods & Results
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Plasma proteomics represents a central gateway to moving proteomics towards the 
clinic. Plasma proteomics has the potential to revolutionize the diagnosis, treatment, 
and monitoring of complex diseases. One of the major challenges of plasma 
proteomics is the inherent high dynamic range of the 20 most abundant classical 
plasma proteins which creates acquisition and bioinformatic challenges for both 
identification and quantification specifically with DDA based approaches. Thus, the field 
has shifted to DIA approaches to analyze plasma. To assess the bioinformatic 
challenges of searching DIA data, we generated arguably the largest spectral library for 
depleted plasma, we show a dramatic increase in the number of peptides and proteins 
identified/quantified in various plasma studies in the context of infection, aging and 
neurodegeneration.

LIBRARY GENERATION

▪ DDA Search Parameters
▪ 20ppm Parent Mass Tolerance/20ppm Fragment 

Mass Tolerance
▪ Tryptic cleavage at both ends of peptide
▪ Fixed modification:  57.02146 @C
▪ Variable modifications:  0.984016 @ NQ, 15.994915 

@M, max 2 per peptide
▪ FDR held to 1% at protein level per run
▪ TIMScore Enabled

Figure 1 – Precursor (A) m/z and (B) 1/k0 values from all precursors in plasma library.  As expected, a 
Gaussian –like distribution of both the precursor m/z as well as the precursor collisional cross section (CCS) 
values showing that the data in the library is not skewed to a particular m/z or 1/k0 distribution.
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Figure 2 – Fragment (A) m/z and (B) number of fragments per modified precursor identification from all 
precursors in plasma library.  Overall, fragment m/z distribution is Gaussian like with distribution ranging 150 
m/z to 1700 m/z.   (C) Precursor and (D) Fragment charge state distribution of library.  Charge state 
distribution at both precursor and fragment levels appears as expected, with majority of precursors being 2+ 
followed by 3+ and majority of fragment ions being 1+ or 2+.
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ANALYZING dia-PASEF DATA WITH NEW LIBRARY

5 technical replicates of 4 groups of samples
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ANALYZING dia-PASEF DATA WITH NEW LIBRARY:  CASE 2 – STANDARD PLASMA – PLASMA LIBRARY VS. LIBRARY FREE
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Figure 4 – (A) Protein group counts comparing dia-PASEF plasma samples analyzed with the new Plasma-
specific library or library free approach (n=5 technical per group), error bars represent standard error.  (B) 
Peptide and precursor plots of the same dataset illustrating consistency in increased identifications with the 
large plasma-specific library compared to the library free approach. (C) Venn diagram indicating that proteins 
identified with the plasma specific library are in addition to those identified with the library free approach, 
indicating a 97% overlap.  In addition, quantification was consistent between both search approaches as 
shown by protein CV violin plots for (D) the plasma-specific library and (E) the library free approach.  Finally, 
dynamic range of quantification was assessed comparing the library (F) to the library free (G).  In both cases, 
proteins are quantified across 5 orders of magnitude, however the completeness of the library-based 
approach is strikingly different compared to the library-free approach.
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• Public data set looking at plasma from HIV and HERPES patients was 
downloaded and searched with Spectronaut 17.5 with either a project 
specific library (DDA data searched with TIMScore on Bruker ProteoScape), 
directDIA+, or the presented large-scale plasma specific library. 
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Figure 3 – (A) Precursor and (B) protein group counts comparing 
dia-PASEF plasma samples analyzed from HERPES (n=5) or HIV 
(n=7) patients with new Plasma-specific library, directDIA+, or a 
project specific library based off of DDA runs.  Both the precursor 
and peptide numbers increase with direct DIA+ compared to the 
limited high pH project specific library, and increase dramatically 
further when using the large plasma specific library.  (C+D) 
Heatmaps showing quantified proteins (y axis) and samples across 
the x-axis. (C) represents data searched with the project specific 
library while (D) representants data searched with the plasma 
specific library.  It is obvious that the plasma library is able to 
identify and quantify more proteins compared to the project specific 
library.
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