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Abstract 

Hepatocellular carcinoma (HCC) is one of the most prevalent malignant tumors 

globally, significantly affecting liver functions, thus necessitating the identification 

of biomarkers and effective therapeutics to improve HCC-based disabilities. This 

study aimed to identify prognostic biomarkers, signaling cascades, and candidate 

drugs for the treatment of HCC through integrated bioinformatics approaches 

such as functional enrichment analysis, survival analysis, molecular docking, and 

simulation. Differential expression and functional enrichment analyses revealed 

176 common differentially expressed genes from two microarray datasets, 

GSE29721 and GSE49515, significantly involved in HCC development and 

progression. Topological analyses revealed 12 hub genes exhibiting elevated 

expression in patients with higher tumor stages and grades. Survival analyses 

indicated that 11 hub genes (CCNB1, AURKA, RACGAP1, CEP55, SMC4, RRM2, 

PRC1, CKAP2, SMC2, UHRF1, and FANCI) and three transcription factors (E2F1, 

CREB1, and NFYA) are strongly linked to poor patient survival. Finally, molecular 

docking and simulation identified seven candidate drugs with stable complexes to 

their target proteins: tozasertib (-9.8 kcal/mol), tamatinib (-9.6 kcal/mol), 

ilorasertib (-9.5 kcal/mol), hesperidin (-9.5 kcal/mol), PF-562271 (-9.3 kcal/mol), 

coumestrol (-8.4 kcal/mol), and clofarabine (-7.7 kcal/mol). These findings suggest 

that the identified hub genes and TFs could serve as valuable prognostic 

biomarkers and therapeutic targets for HCC-based disabilities. 
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