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Abstract: Objective
the abnormal expression of DNA topoisomerase 2-alpha (Top2a) in hepatocellular carcinoma (HCC) tissues of
Methods

real-time fluorescence quantitative PCR (RT-qPCR) and whole transcriptome sequencing, combined with the a-

To explore the potential mechanisms of miR-122-5p and miR-27b-3p in regulating

mice using whole transcriptome sequencing. By constructing a mouse HCC model and employing
nalysis of The Human Protein Atlas database, differential expression of Top2a in tumor tissues and normal liv-
er tissues was analyzed. Differentially expressed genes and miRNAs with protein-protein interaction (PPI) and
target relationships with Top2a or its encoded proteins ( g < 0. 05, ¢ is the corrected P value) were further
screened, and their functions were analyzed. A protein-protein interaction (PPI) network of Top2a-encoded
Results

Compared with the control group, Top2a showed overexpression in tumor tissues ( P <0, 05), and 87 protein-

protein was constructed, and the biological functions of Top2a and its related genes were analyzed.

coding genes that interacted with Top2a and exhibited differential expression were identified. GO functional en-
richment analysis showed that Top2a and its related genes were mainly located in the nucleus and had protein
binding and DNA binding activities, participating in biological processes such as positive regulation of RNA
polymerase [l promoter transcription, cellular response to DNA damage stimulation, and chromosome segre-
gation. Moreover, in tumor tissues, the expression of miR-27b-3p and miR-122-5p, which target Top2a., was
significantly lower than in control tissues. The RNA and protein expression levels of the Top2a gene were
higher in liver cancer tissues than in normal liver tissues. Additionally, HCC patients with low expression of
the Top2a gene exhibited significantly higher survival rates compared to those with high expression. Conclu-
sion The overexpression of the Top2a gene in HCC is a result of cellular inhibition of miR-122-5p and miR-
27b-3p expression. Top2a affects biological processes such as transcription initiation, cellular response to DNA
damage stimulation, and chromosome segregation through its activities of protein binding and DNA binding in
the nucleus, which represents the molecular mechanism of its role in HCC. The Top2a gene may serve as an
important biomarker for predicting the prognosis of HCC and has clinical diagnostic value to a certain extent.

cancer, hepatocyte; topoisomerase 2-a; microRNA; whole transcriptome sequencing; com-
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