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Molecular Mechanisms of T Cell Exhaustion and Targeting Strategies in Cancer Immunotherapy
Gang Liu
International Sakharov Environmental Institute, Belarus State University
Abstract: Continuous antigen stimulation leads to the progressive functional impairment of T cells, which is defined as T cell
exhaustion. It serves as a major barrier to immune surveillance and immunotherapeutic efficacy, and is commonly observed
in tumor microenvironments and chronic viral infections. Recent single-cell sequencing and lineage tracing studies have
identified distinct subsets of exhausted T lymphocytes, which are regulated by transcription factors including TOX, TCF-1
and NR4A, as well as epigenetic modifications. This paper elaborates on the biological characteristics of T cell exhaustion,
illustrates its regulatory mechanisms at the transcriptional and epigenetic levels, and analyzes the inducing effects of tumor
microenvironment on T cell exhaustion. Meanwhile, it summarizes the latest research progress of immune checkpoint

inhibitors and novel combination strategies targeting T cell exhaustion. Reversing T cell exhaustion and potentiating anti-

tumor immune responses are the core therapeutic goals of relevant targeted immunotherapy.
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