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Expanded immunopeptide variant searching for hybrid DDA/DIA timsTOF workflows

Savannah Snyder?4, George Rosenberger!, Gadi Armony?, Ignacio Jauregui?, An-phi Nguyen?, Alexandros Pachos?, Qixin Liu®, Bin Ma>, Josh Elias®, Jonathan Krieger’/, Tharan Shrikumar’, Tejas Gandhi?,

Lukas Reiter4, Dennis Trede®

1 Bruker Switzerland AG, Fallanden, Switzerland; 2 Bruker Nederland BV, Leiderdorp, Netherlands; 3 Mestrelab Research S.L., Santiago de Compostela, Spain; 4 Biognosys AG, Schlieren, Switzerland; 5 Rapid Novor Inc., Kitchener ON, Canada; 6 Chan Zuckerberg Biohub, San Francisco CA, USA; 7 Bruker Ltd, Milton ON,
Canada; 8 Bruker Daltonics GmbH & Co. KG, Bremen, Germany

Results:

We examined three HLA-I-enriched immunopeptidomic samples—primary tumor, metastasis, and normal tissue adjacent
to the tumor—from 17 colorectal cancer patients using a timsTOF Ultra 2, along with matching RNA-seq profiles (Poster
#XYZ). Each run was analyzed using a) the standard UniProtkKB/Swiss-Prot database, b) an additional, RNA-seg-derived
variant proteome, and ¢) an additional, expanded set of peptide sequences identified by BPS Novor and TagGraph.

Introduction:

Neoantigens—protein variants that differ from canonica
sequences—are central to immune recognition anc
represent important targets for cancer immunotherapy.
LC-MS/MS enables identification of HLA-presented
peptides, including rare neoantigens, but the immense
diversity of potential neoantigens creates significant
computational challenges.

Figure 2A shows that overall, canonical variants lead in identification rates. The hybrid approach (Novor/TagGraph)
detected more peptides than either the canonical or RNA-seq variants alone. Specifically, Novor/TagGraph identified
36.8% of RNA-seq variants and detected 13.5% more variants compared to RNA-seq guided methods.

Here we introduce a hybrid workflow for DDA/DIA

Figure 2B depicts the motifs for the canonical 8- to 12-mers.
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Figure 1. Hybrid DDA/DIA peptide variant and discovery workflow in BPS. BPS Novor is used for real-time de novo
sequencing. TagGraph discovers peptide variants, which are validated by Spectronaut using corresponding DDA/DIA runs.

immunotherapy.
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In the first stage, DDA runs are processed using BPS Novor for de novo
sequencing. The resulting spectra and sequences are mapped to canonica
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variant search with reliable DIA-based validation, utilizing Al-powered
peptide-centric scoring. It provides a scalable and sensitive method
for neoantigen identification, detecting a comparable number of
candidates with significant overlap to RNA-seq, demonstrating
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promising potential for advancing personalized cancer
immunotherapy.
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