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= T-Cell Receptors

In our immune system, peptides are presented via
the Major Histocompatibility Complex (MHC). T-cell
Receptors (TCRs) can recognize and bind to this
pMHC complex. Each person has a unique TCR
repertoire that comprises 106-108 clonal groups that
can recognize a wide array of potential antigens
presented by the MHCs on antigen-presenting
cells. After forming the TCR-pHLA complex, T-cells
either destroy the infected cell or help triggering the
immune response. Altogether, analyzing TCR
repertoires can help to understand the immune
response to antigens from various sources.
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Due to the wide variety of TCR sequencing
libraries and kits, harmonizing openly accessible
datasets is challenging due to missing information
(e.g., primers, barcodes, and unique molecular
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T-cellDNA —|__TREV TRBV o TRBC-  Gabernet et al. have previously demonstrated the analysis of TCR and B-cell receptor (BCR) repertoires using the Immcantation
framework! integrated in nf-core/airrflow. Three novel workflows have been added to promote the accessibility of open datasets as
well as the flexibility of using various state-of-the-art tools:
Treell DNA “ ¢ 1) the cellranger sequence assembly workflow was integrated in the Immcantation framework to analyze raw single cell (sc)
CDR3 adaptive immune receptor repertoire (AIRR) sequencing files from 10XGenomics. 2) MiXCR allows the analysis of various
Reverse Read commercial kits and library preparation protocols (sc and bulk) with ease. This will enable users to efficiently analyze their data and
I = T A to integrate many publicly available TCR data into their research. In the end, this process includes additional postprocessing plots. 3)
S the integration of TRUST4 into the Immcantation framework allows users without specific TCR or BCR (sc and bulk) sequencing files

to grasp receptors from unselected RNA-seq files.

= Peptide vaccination workflow

Many immunotherapies are based on the interaction between MHC-bound peptide antigens and T-cells, as
seen in peptide cancer vaccinations, where synthesized peptides attract T-cells to cancer cells. Finding the
optimal peptide vaccines for cancer patients involves a highly data-driven approach that combines
substantial wet-lab analysis with big data consisting of genomics, transcriptomics, and immunopeptidomics
data. The critical component of TCR sequencing data will allow immunologists and physicians to select
suitable peptides and monitor patients' immune status before and after vaccination.

In the future, TCR sequencing might open up new possibilities for immunomonitoring, where traditional wet-
lab techniques may be supported by using TCR-seq approaches to monitor TCR clones that bind
vaccinated peptides over time, thus assisting in the assessment of the optimal timepoints for booster
vaccinations. Also, streamlined integration of TCR sequencing data into a reproducible cancer vaccination
workflow combined with label-free mass spectrometry-based immunopeptidomics data will be essential for
better selecting the most promising peptides and understanding the process of TCR-pHLA binding.

This study aims to enhance nf-core/airrflow by incorporating state-of-the-art tools to facilitate the integration
of (publicly available) TCR sequence data, which can be used in multi-omics analyses.
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= Conclusion

« nf-core/airrflow allows to analyze a great variety of publicly available data.

» More datatypes can be analyzed in a reproducible fashion using nf-core/airrflow.

» The combination of different state-of-the-art tools streamline TCR repertoire analysis.
« nf-core/airrflow will benefit analysis for peptide vaccination
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= Application

TCR repertoire analysis was performed using nf-core/
airrflow on a publicly available dataset of scRNA and
scTCR sequencing of T-cells from large granular

lymphocyte leukemia
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unselected RNA-seq files.
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