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Abstract: T cells are a major component of the anti-cancer immune system, and their surface-expressed specific T
cell receptors (TCRs) are responsible for recognizing antigen peptides and initiating immune responses. In the field
of tumor immunology, understanding the diversity and specificity of TCRs is crucial for comprehending adaptive
immune responses and immunotherapy. Current research primarily focuses on analyzing diversity or specificity
separately, and although both are associated with effective immunity to tumors, they do not always show a positive
correlation. This article discusses the research progress and challenges of TCR diversity and specificity in tumor
immunity, points out the necessity of comprehensive analysis of diversity and specificity, gives the definition of
comprehensive concept “TCR effective diversity”, and introduces and analyzes a few relevant research results.
Revealing the scientific significance of effective diversity requires a comprehensive analysis of the diversity,
specificity, and effectiveness of TCRs, combined with adequate experiments for modeling and quantitative
characterization. Effective diversity is essential for in-depth understanding of the role of TCR in tumors and has
potentially important implications for early screening, treatment and prognosis of cancer in the future.
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