Data Availability Statement
[bookmark: _GoBack]All publicly available datasets, databases, and bioinformatics tools used in this study are listed below to ensure transparency and reproducibility of the research.
1. Original and validation datasets
1.1 GEO: The circular RNA expression profile dataset GSE155949 used in this study can be publicly accessed through the following link in the Gene Expression Omnibus database: https://www.ncbi.nlm.nih.gov/geo/query/acc.cgi?acc=GSE155949
1.2 TCGA: The RNA-seq, miRNA-seq data of hepatocellular carcinoma (HCC) and related clinical information analyzed in this study were obtained from the LIHC project of The Cancer Genome Atlas (TCGA). The data can be accessed through the GDC Data Portal: https://portal.gdc.cancer.gov/projects/TCGA-LIHC

2. Bioinformatics prediction databases
2.1 circRNA-miRNA interaction prediction (This link was accessible and data could be obtained when the analysis was conducted in June 2024. Current access may be unavailable)
2.1.1 CircInteractome: https://circinteractome.nia.nih.gov/circRNA.html
2.1.2 circBank: http://www.circbank.cn/
2.2 miRNA target gene prediction
2.2.1 TargetScan (v8.0): TargetscanHuman 8.0: predicted miRNA targets of miR-1294
2.2.2 miRDB: miRDB Search Result
2.2.3 miRWalk: Results - miRWalk

3. Functional and network analysis tools
3.1 Functional enrichment analysis: Microbiomics: Microbiomics - Online GO, KEGG pathway enrichment analysis
3.2 Protein-protein interaction network: STRING database (v12.0): 72 nodes (human) - STRING interaction network
3.3 Network visualization: Cytoscape software (v3.8.2).
4. Immune infiltration analysis tools
4.1 CIBERSORT algorithm: Used to estimate immune cell proportions based on the LM22 signature gene set. For detailed methods, please refer to the original text.

Note: All the above links were the direct resource entries used in this study. The specific versions of the software used are indicated.
