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Abstract

Objective: To establish a diagnostic model for T-cell exhaustion (TEX) based on glycoly-
sis-related genes and validate its accuracy, and to construct a prognostic risk assessment model
for breast cancer by integrating glycolysis-related genes, TEX-related genes, and clinical fea-
tures. Methods: The RNA-seq data and clinical information of breast cancer patients were download-

ed from the Cancer Genome Atlas (TCGA). According to the known TEX-related genes, the TEX
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score of the patient sample was evaluated by single sample gene set enrichment analysis (ssGSEA).
Nine machine learning methods were used to train and construct the TEX diagnosis model of
glycolysis -related genes. The gene expression matrix was constructed by combining glycolysis and
TEX -related genes, and the cancer was used as the grouping information. The limma package was
used to screen the differential genes of the samples, and the single factor cox regression analysis of indi-
vidual survival time was performed on the differential genes and clinical features. Gene Ontology (GO)
analysis and Kyoto Encyclopedia of Genes and Genomes (KEGG) were used to determine the biologi-
cal processes and signal transduction pathways involved in these genes. Subsequently, multivariate
Cox regression analysis modeling was performed, and Kaplan-Meier curves were drawn to perform sur-
vival analysis on high and low risk groups to verify the accuracy of the model. Receiver operating char-
acteristic (ROC) curves from the first to fifth years were drawn to verify the reliability of the model.
Results: The TEX diagnostic model of glycolysis-related genes had high identification accuracy, and
differential gene screening yielded 90 genes, and Cox analysis yielded eight genes (ACSS2, AL-
DH3A1, CHPF, ALDH2, ELF3, CACNAIH, NFKBIE, and L TB) associated with cellular aldehyde
metabolism, alcohol metabolism, glycolysis, amino acid metabolism, pyruvate metabolism and other
processes. Multifactorial Cox analysis revealed that four of the genes (ACSS2, ALDH3A 1, CHPF,
and ALDH?2) and age =70 years were independent risk factors, and Kaplan-Meier survival analysis
and ROC curves demonstrated that the model had good predictive performance. Conclusion: The
TEX diagnostic model based on glycolysis-related genes and the prognostic risk model for breast can-
cer constructed from genes and clinical features are good references for the prediction of patients’ surviv-
al time and status.
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