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Abstract

Background and purpose: Chronic Lymphocytic Leukemia (CLL) is a lymphoproliferative disorder
characterized by the clonal and malignant proliferation of mature B-cells within the peripheral blood, bone marrow, and
secondary lymphoid tissues. In chronic infections and cancers, T-cells become exhausted due to continuous antigen
exposure. This uncontrolled tumor cell growth creates an environment that lacks sufficient oxygen, nutrients, and
physical space for normal cells, referred to as the tumor microenvironment. The tumor microenvironment employs
multiple mechanisms to suppress the immune system, affecting metabolic pathways in both T-cells and tumor cells.
Consequently, inhibitory receptors on T-cells and their ligands on tumor cells are upregulated, leading to reduced
proliferation, cytotoxicity, and production of effector cytokines, such as interferon-gamma, by T-cells. T-cell exhaustion
presents a therapeutic challenge in treating many malignancies, including CLL. In CLL, T-cell exhaustion is observed
through the simultaneous upregulation of inhibitory receptors. Given that current therapies for CLL are often associated
with side effects, resistance, and relapse, studying transcript changes may assist in designing more effective treatment
strategies. This study investigates the transcriptome profile of CD8* T-cells in CLL patients compared to healthy
individuals using bioinformatics platforms.

Materials and methods: The keywords used in this study were CLL, CD8, and human. Raw data were
initially searched in the SRA database using these keywords. Left and right reads were merged using CLC Genomics
Workbench version 21. Following quality control of the data, sequences were assembled using human genome reference
data, mRNA sequences, and coding sequences (CDS). Gene expression related to CD8+ T-cell exhaustion was then
compared between CLL patients and healthy individuals. The analysis results were presented in heatmap and volcano
plot formats.

Results: In this study, genes involved in CD8* T-cell exhaustion and differential expression were identified by
comparing 11 CLL patients with 11 healthy individuals. The expression levels of 59 selected genes were displayed in
volcano plot and heatmap formats. Expression changes in 42 genes were statistically significant (FDR P<0.05), with 18
genes showing increased expression and 24 showing decreased expression in CLL patients compared to healthy controls.

Conclusion: The study found differences in the expression levels of genes involved in CD8* T-cell exhaustion
between CLL patients and healthy individuals. Molecules encoded by genes upregulated in CLL may serve as potential
targets for developing new therapies. By creating monoclonal antibodies and small molecules to inhibit these targets, it
may be possible to counteract T-cell exhaustion, representing a promising advance in the treatment of this phenomenon.
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