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ABSTRACT Objective: To explore the roles of cascade regulatory networks and cascade regulatory pathways associated with key
miRNAs and TFs, we analyzed the cascade regulatory network of small non-coding RNA (miRNA), transcription factor (TF) and
messenger RNA (mRNA) in the intrahepatic cholangiocarcinoma (ICC) and hepatocellular carcinoma (HCC). Methods: The miRNA /
mRNA microarray data were downloaded from GEO (GSE57555), including surgically resected hepatocellular carcinoma (HCC)
samples and surrounded non-tumor samples, and cholangiocarcinoma (CCC) samples and surrounded non-tumor samples. Then using the
experiments confirmed regulation relationships between miRNAs, TF and target genes to construct the background cascade regulatory
network. Differentially expressed miRNAs and mRNAs were identified in ICC and HCC to discover disease-specific cascade regulatory
networks, respectively. Then we performed GO and KEGG enrichment analyses for mRNAs involved in the cascade regulation network.
Moreover, we explored the crucial cascade regulatory pathways in the cascade network and identified the key regulators in the cascade
regulatory pathways. Results: The node with highest degree in the ICC cascade network was one ICC- related miRNA (hsa-miR-155-5p),
and the hub nodes in the HCC cascade network also included one HCC-related TF (TP53). The mRNAs in the ICC and HCC cascade
regulation networks were mainly enriched in the biological processes of RNA polymerase II, regulation of expression, regulation of
apoptosis process and cancer-related miRNA pathway, hepatitis B pathway and cancer pathway. Finally, 12 disease-specific cascade
regulatory pathways were identified. The key regulators of ICC-related pathways were MYC and hsa-miR-320b. The key regulators of
HCC-related pathways were hsa-miR-124-3p and HMGA1. Conclusion: TP53, MYC, HMGA1, has-miR-200b-3p, hsa-miR-155-5p and
hsa-miR-124-3p were key regulators in the ICC and HCC cascade regulatory networks. They played an important role in the development
of hepatocellular carcinoma. This study is expected to provide new ideas and new directions for the future therapeutic strategy of ICC and
HCC.
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1 FeRTE K B REX TR
Table 1 Disease related regulatory pathways

BERER P {E(<0.05)
ICcC hsa-miR-320b—MY C—hsa-let-7e-5p 0.0399
ICcC hsa-miR-320b—MYC—hsa-let-7i-5p 0.0399
ICcC hsa-miR-320b—MYC—hsa-miR-23a-3p 0.0399
HCC hsa-miR-124-3p—HMGA1—hsa-miR-29a-3p 0.0030
HCC hsa-miR-124-3p—HMGA1—PTGS2 0.0030
HCC hsa-miR-124-3p—HMGA 1 —hsa-miR-29a-5p 0.0030
HCC hsa-miR-124-3p—CEBPA—hsa-miR-29b 0.0030
HCC hsa-miR-370-3p—CTNNB1—hsa-miR-373-3p 0.0030
HCC hsa-miR-124-3p—CEBPA—PTGS2 0.0030
HCC hsa-miR-124-3p—CEBPA—hsa-miR-29a-3p 0.0030
HCC hsa-miR-370-3p—CTNNB1—hsa-miR-373-5p 0.0030
HCC hsa-miR-124-3p—CEBPA—hsa-miR-29a-5p 0.0030
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