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Abstract

Objective: To screen the specific biomarkers of hepatocellular carcinoma (HCC) through
multi-dimensional analysis of bioinformatics and explore their diagnostic and prognostic value.
Methods: The HCC dataset GSE136247 from the GEO database and the gene expression data related

to liver cancer from the TCGA database were downloaded. The R package edgeR was used to ana-
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lyze the differential expression genes (DEGs) of the data from the two cohorts separately and the inter-
section was taken. DEGs were subsequently enriched and functionally annotated based on GO,
KEGG, Reactive, and WikiPathway databases. The protein-protein interaction (PPI) network based
on DEGs was constructed by the STRING database, and the key genes in the PPI network were ob-
tained by Cytoscape software. GEPIA database, HPA database, and the GEO additional data cohort
were used to verify the expression of key genes, and the stepwise regression method was used to
screen the key genes to construct the Cox model of liver cancer prognosis, and binary logistic regres-
sion was used to construct the diagnostic model. The Nomogram was drawn by the R package rms,
and the Timer algorithm of the R package IOBR was used to explore the association between core
genes and immune infiltration. The R package clusterProfiler was used for the GSEA analysis of core
genes. Spearman correlation analysis was used to analyze the association between core genes and im-
mune checkpoint genes. The R package oncoPredict explores the drug associations of core genes.
Results: A total of 432 DEGs and 15 key genes were identified in HCC and adjacent tissues. Two
high-risk molecules, CCT3 and KPNAZ2, were screened out by a series of bioinformatics analysis
methods, and a bi-molecular Cox model was constructed. The bimolecular Cox model score and tu-
mor stage are independent clinical risk assessment indicators, and the risk model has value in predict-
ing the 1-, 3-, 5, and 7-year prognosis of patients. At the same time, the prognosis predicted by the
Nomogram was in good agreement with the actual prognosis. In addition, the bimolecular logistic re-
gression model could effectively distinguish cancer from non-cancer (AUC>>0.95). Immune correla-
tion analysis showed that the expression of CCT3 and KPNAZ2 was significantly correlated with the
level of immune cell infiltration. GSEA analysis showed that CCT3 and KPNAZ were mainly en-
riched in E2F-TARGETS and G2M-checkpoints. Immune checkpoint correlation analysis showed
that CCT3 and KPNAZ2 were the most correlated with CD276. Conclusion: CCT3 and KPNAZ are
HCC-specific biomarkers successfully screened in this study. The bi-molecular logistic regression
diagnostic model, Cox risk model, and Nomogram can be effectively used for HCC diagnosis and
prognosis prediction.
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