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Abstract Objective To explore the immune infiltration and its association with topoisomerase [l a (TOP2A) and related genes in
kidney renal clear cell carcinoma (KIRC) . Methods First, the expression and prognosis of TOP2A in KIRC were researched using the
GEPIA and HPA databases. Second, the relationship between TOP2A and immune infiltration was analyzed using single-cell sequencing
data and the TIMER2.0 database. Third, genes related to TOP2A were selected by String, GEPIA2 and Sangbox databases. Finally, the
prognostic risk model consiructed of TOP2A and its related genes was validated by Aclibi. Results The mRNA and protein expression
of TOP2A were up-regulated in KIRC, which was related to the clinical stage and poorer prognosis of patients with KIRC. This gene was
expressed in many immune cells,such as CD8 " T cells, regulatory T cells,and macrophages , and was positively correlated with the infil-
tration level of various immune cells. In addition, TOP2A and its related genes were mainly enriched in the cell cycle, mismatch repair,
and microtubule-binding pathways. The prognostic risk model showed that patients with KIRC in the high-risk group significantly had
significantly reduced rates of poor prognosis. Conclusion The TOP2A gene is closely associated with the occurrence of KIRC,and is
related to a variety of immune cell infilirations. Therefore, it is expected to become a biomarker for the diagnosis and prognosis of patients
with KIRC.
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A, differential expression of TOP2A in KIRC and normal tissues (*P < 0.05) ;B ,relationship between TOP2A expression and clinical stages of patients;

C,relationship between TOP2A expression and prognosis of KIRC patients;D,GSEA analysis of TOP2A; E, protein expression of TOP2A (left, normal

tissue; right, KIRC tissue) .
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A, scatterplot of immune and epithelial cell clusters; B, expression ratio and expression level of marker genes in epithelial and immune cells; C, expres-

sion levels of TOP2A in epithelial and immune cells (*P <0.001);D, scatterplot of the clustering of each immune cell; E, expression ratio and expression

level of marker genes for each immune cell cluster; F', expression level of TOP2A in each immune cell.
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A, relationship between TOP2A gene expression and the level of immune cell infiltration ; B, relationship between the level of immune cell infiltration and

patient prognosis.
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Fig.3 Relationship between immune cell infiltration level and TOP2A gene expression and patient prognosis
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A, forest plot of TOP2A gene and clinical characteristics of patients; B, nomogram of TOP2A gene and clinical characteristics of patients; C, calibration
curves for nomogram for 1-,3-,and 5-year survival rates; D, ROC curves for nomogram for 1-,3-,and 5-year survival rates.
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A, correlation heatmap of TOP2A and its related genes; B, KEGG enrichment analysis; C, GO enrichment analysis.
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Fig.5 Enrichment analysis of TOP2A and its related genes
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A, LASSO regression model for TOP2A and its related genes; B, scatterplot of risk score versus patient overall survival and gene expression heatmap;C,

K-M curves for patients in different risk groups; D, ROC curves for risk scores at 1,3,and 5 years.
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Fig.6 Construction and validation of prognostic risk scores
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