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Molecular typing of hepatocellular carcinoma based on COVID -19 related genes and construction and
validation of prognostic model
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Abstract Objective: To conduct molecular typing of hepatocellular carcinoma based on corona virus disease 2019(COVID-19) related
genes and establish a prognostic model. Methods: COVID-19 related genes in the GeneCard database were collected, then the difference
in gene expression between cancer and adjacent cancer in patients with hepatocellular carcinoma was analyzed, and molecular typing was
performed through consensus clustering analysis. Differentially expressed genes between different molecular subtypes were calculated us—
ing the limma package and functional enrichment analysiswas performed. The immune scores of different molecular subtypes were evaluat—
ed using the R package "ESTIMATE". A multigene prognostic model was constructed using Cox proportional hazards regression model and
lasso regression, and the model was externally validated in other databases. Results: Based on 28 COVID-19-related genes, the 365 liver
cell carcinoma(LIHC ) samples from TCGA were divided into three subtypes. The C2 subtype, which had a worse prognosis, had a higher
immune score. The results of multivariate Cox regression analysis showed that the 5—gene model was an independent prognostic risk fac—
tor for patients with liver cancer. Cell cycle, homologous recombination, and other tumor-related pathways increased with the increase of
risk score, indicating that the high—risk group was more aggressive. Conclusion: Molecular subtypes for hepatocellular carcinoma based
on COVID-19 related genes are constructed and a prognostic 5—gene model(VEGFA, CD14, CD209, REN, PSMD1) is developed.
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Fig.2 Comparison of immune scores among molecular subtypes of hepatocellular carcinoma
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Fig.8 Construction of a nomogram based on a 5—gene prognostic

model and validation of its predictive performance
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