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Revealing the potential of LY6E as a key prognostic marker for hepatocellular carcinoma by single-cell

sequencing and machine learning

Yumu Song, Jianyun Ge, Yunwen Zheng

Guangdong Provincial Key Laboratory of Large Animal Models for Biomedicine, and South China Institute of Large Animal
Models for Biomedicine, School of Pharmacy and Food Engineering, Wuyi University, Jiangmen, Guangdong

[ Abstract] Objective Liver cancer, a serious global health threat, presents complex pathogenesis and limited
efficacy of traditional treatments. The integration of bioinformatics and machine learning offers a pathway to identify
disease-related genes in genetic databases, paving the way for developing innovative treatments and identifying new targets.
Methods Human liver cancer and normal single-cell transcriptome sequencing data were downloaded and analyzed using
R programming to identify genes with significant differences between normal and disease groups. Various machine learning
methods were employed to screen for core genes, which were then validated for their prognostic significance and examined
for their association with immune cells and functions. Results A set of significantly altered genes was identified. Through
machine learning analysis, 11 core genes were refined and confirmed. Additionally, the association between the expression
levels of core genes and patient survival time was predicted, revealing a close relationship between these genes and immune
cells. Conclusion Our study presents a human liver cancer model at the single-cell level, revealing key characteristics of
cancerous liver, including the increase of T cells and NK cells. Machine learning was utilized to select core genes,
confirming that LY6E may be a critical gene influencing the progression of liver cancer.
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