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[Abstract] This study aims to comprehensively investigate the multifaceted roles of g-actin(ACTB) in
the occurrence and progression of hepatocellular carcinoma(HCC) , thereby providing novel insights for clinical
diagnosis and targeted therapy. Firstly, based on the epidemiological data of HCC at home and abroad, the
practical predicament of high incidence,difficulty in early diagnosis and limited treatment options of this dis-
ease was emphasized,and the potential of cytoskeletal proteins in tumor biology had not been fully explored.
Subsequently, by integrating large-scale transcriptome and single-cell sequencing data, the system systemati-
cally revealed the abnormally upregulated expression pattern of ACTB in HCC tissue and cell models,and fur-
ther proved that it was closely related to the accelerated proliferation of tumor cells, enhanced migration and
invasion,and increased resistance to conventional chemotherapy. At the molecular level,it was clarified that
ACTB collaboratively regulates epithelial-mesenchymal transition, cytoskeletal dynamics,and immune escape
in the tumor microenvironment by reconstructing the actin network and activating key signaling pathways
such as Wnt/B-catenin and PI3K/AKT. Finally. the article reviewed the development process of small mole-
cule inhibitors, specific antibodies and RNA interference strategies targeting ACTB,analyzed the challenges of
drug delivery and tumor-specific targeting,and proposed a new combined diagnosis and treatment model that
integrates individualized gene expression profiles of patients and used high-throughput functional screening
and precision medicine platforms. In order to significantly improve the prognosis and quality of life of HCC pa-
tients.
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