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[ Abstract] Objective To investigate the composition of T cell subsets, their functional state dynamics, and potential
interactions with macrophages in the immune microenvironment of lung adenocarcinoma. Methods Based on single-cell
RNA sequencing data from lung adenocarcinoma, quality control and unsupervised clustering were first performed,
followed by annotation of major cell types using canonical marker genes. Subsequently, a deep learning-based approach
was introduced for supportive comparison of cell subset annotation results from an independent computational perspective.
Further subcluster analyses were conducted for T cells and myeloid cells. Functional scoring, trajectory inference, and
ligand-receptor interaction analyses were integrated to systematically characterize T cell functional evolution and to explore
potential interactions between T cells and macrophages. Results T/NK cells and myeloid cells constituted the major

immune cell populations in lung adenocarcinoma samples. T cells could be classified into multiple subsets, including
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effector and exhausted phenotypes, with functional states dynamically changing during disease progression. Trajectory

analysis revealed a gradual transition of effector CD8" T cells toward an exhausted state. In addition, macrophages

characterized by SPP1* expression were found to potentially interact with T cells through specific ligand-receptor signaling

pathways. Conclusion T cells in the immune microenvironment of lung adenocarcinoma exhibit pronounced functional

heterogeneity, and their exhaustion may be associated with immunomodulatory effects mediated by specific macrophage

subsets. This study provides additional insights into immune regulatory mechanisms in lung adenocarcinoma.
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