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ABSTRACT

B cells and their receptors (BCRs) play an increasingly recognized role in anti-
tumor immunity, complementing the more extensively studied T-cell responses.
This thesis investigates the BCR repertoires in bladder and kidney cancers, aim-
ing to characterize their clonality, diversity and gene usage patterns, and to
explore their associations with clinical outcomes. Ultilizing high-throughput
immune repertoire sequencing data from over 350 patient samples, including
healthy controls, comprehensive bioinformatic and statistical analyses were con-
ducted. Key findings include increased clonotype expansion and reduced diver-
sity in cancer samples compared to healthy controls, along with distinct V(D)]
gene usage patterns. Importantly, lower BCR diversity correlated with adverse
clinical outcomes, such as reduced survival. UMAP-based dimensionality re-
duction and correlation heatmaps were applied to reveal associations between
specific immunoglobulin gene segments and clinical variables, suggesting po-
tential biomarkers for disease prognosis. These results emphasize the relevance
of B cells in cancer immunology and support the integration of BCR repertoire
analysis into future diagnostic and therapeutic strategies.
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