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Abstract
The humoral immune response plays a pivotal, yet variable, role in shaping cancer immunity. While recent research has heavily focused on T cells, the roles of B cells in tumor immunity remain comparatively underexplored. This thesis investigates how tumor-infiltrating B cells (TIL-Bs) are selected, adapt their repertoires, traffic between tumor and peripheral compartments in epithelial and mesenchymal tumors, and serve as a source for therapeutic monoclonal antibodies (mAbs).
In a murine triple-negative breast cancer model, B cell receptor sequencing (BCR-Seq) was utilized to characterize the antibody repertoires from tumors, draining lymph nodes (DLNs), bone marrow, and blood at a single time point. TIL-Bs showed high clonal polarization, biased V gene usage, extensive somatic hypermutation (SHM) with IgM retention, and migration between compartments, suggesting strong antigen-driven selection without complete class switching.
A longitudinal BCR-Seq study of tumors and DLNs at two time points revealed progressive repertoire remodeling, enrichment of hypermutated IgM+ and IgA+ TIL-Bs, and Fab glycosylation, while DLNs remained IgG-rich.
Analysis of human TNBC single-cell RNA/BCR sequencing confirmed IgA+ and IgM+ TIL-B enrichment with elevated J-chain and reduced pIgR expression, indicating adaptation to the epithelial tumor environment but potential impairment of antibody transport.
In pediatric rhabdomyosarcoma, single-cell RNA/BCR sequencing enabled VH-VL pairing, integrated repertoire-transcriptome analysis, and ranking of tumor-reactive mAb candidates, revealing IgA enrichment as a shared feature across tumor types.
This work defines conserved TIL-B features, highlights IgA enrichment in solid tumors, and establishes a single-cell pipeline for therapeutic mAb discovery.

