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An identified gene pair signature associated with hypoxia to predict outcomes and potential small molecule
drugs to treat hepatocellular carcinoma
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Abstract: Background: Hepatocellular carcinoma (HCC) is a leading cause of cancer-related deaths worldwide and is associated
with a high recurrence rate. To improve the prediction of prognosis for HCC, we developed a signature based on hypoxia-related
gene pair (HRGP). Methods: Our research utilized clinical data and RNA-sequencing data from HCC patients obtained from
The Cancer Genome Atlas (TCGA) and the International Cancer Genome Consortium (ICGC) databases. We used a combination
of least absolute shrinkage and selection operator analysis, as well as Cox univariate and multivariate regression analysis, to
construct our prognostic signature. A nomogram was constructed to help predict the overall survival (OS) of HCC patients. Drug
sensitivity analysis was performed to identify potential small molecule drugs for HCC. Results: The HRGP-based prognostic
signature accurately predicted the OS of HCC compared to tumor grade, pathological stage, and three other published prognostic
signatures. Cox multivariate regression analysis revealed that the risk score derived from the signature was an independent
prognostic factor for HCC. A nomogram that combines the risk-score and clinicopathological features showed accurate prediction
values for prognosis compared to an ideal model. Five small molecule drugs may prove effective in treating patients classified as
low-risk, while two drugs may show promise in treating patients classified as high-risk. Conclusions: A HRGP-based signature
was developed to predict prognosis and verified, and it may serve as a critical tool in the monitoring and predicting the prognosis
for HCC.

Keywords: hypoxia-related gene pair, hepatocellular carcinoma, hypoxia-related gene pair based signature, the Cancer Genome
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