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Abstract: Objective To screen the potential therapeutic targets of cholangiocarcinoma associated with ferroptosis using
bioinformatics methods, and to high-throughput screen the potential small molecule drugs for the treatment of cholangiocarcinoma

diseases through ferroptosis mechanisms. Methods Data sets related to cholangiocarcinoma were retrieved from GEO (Gene
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Expression Omnibus) online database, and the data of cholangiocarcinoma related samples and normal samples were obtained from
TCGA (The Cancer Genome Atlas) database. The data set matrix obtained from the above screening was standardized, and limma
difference analysis was performed on target genes in the data set through Sanger platform, and targets related to ferroptosis were
collected through FerrDb ferroptosis related online database, and after intersecting the collected ferroptosis related targets with
cholangiocarcinoma targets obtained through differential analysis methods, a common target is obtained. The common targets are
imported into the STRING database to obtain protein-protein interaction (PPI) network analysis between ferroptosis related
cholangiocarcinoma targets. Core targets are screened, and biological functional and signaling pathway enrichment analysis are
performed on the above potential targets using DAVID v6.8 and Funrich enrichment analysis software. Using the cMAP
(Connectivity MAP) database to high-throughput screen potential small molecule drugs for the treatment of cholangiocarcinoma
through the ferroptosis pathway, and molecular docking analysis was performed on small molecule compounds and target proteins.
The TIMER (Tumor Immune Estimation Resource) database was used to analyze the correlation between the expression levels of
common targets of ferroptosis and cholangiocarcinoma, immune cell infiltration levels, or immune checkpoint expression levels.
Results 3 133 targets related to cholangiocarcinoma and 487 targets related to ferroptosis were identified, and a total of 93 common
targets related to ferroptosis and cholangiocarcinoma were obtained by intersection. The GO functional enrichment analysis of the
common targets suggested that the ferroptosis pathway may be closely related to the treatment of cholangiocarcinoma. The KEGG
signaling pathway enrichment analysis results showed that the ferroptosis pathway may be related to the TRAJL molecular signaling
pathway in the treatment of cholangiocarcinoma. The EGF(ErbB) receptor related signaling pathway, SIP1 molecular signaling
pathway, insulin related signaling pathway, and other processes are also closely related it. Meanwhile, some small molecule
compounds were identified through screening, and a total of three components were identified. Molecular docking results showed that
compared with the other two components, the binding of chlorotolone valerate to the three potential core targets mentioned above is
generally stronger than the other small molecule components, this suggests that it has the potential to treat cholangiocarcinoma related
diseases through the ferroptosis pathway. Conclusion Using the ferroptosis pathway as a starting point, potential targets for
cholangiocarcinoma can be identified through bioinformatics methods, and potential therapeutic drugs can be screened.

Key words: bioinformatics; ferroptosis; cholangiocarcinoma; molecular mechanism; drug target; chlorotolone valerate
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Fig. 5 GO enrichment analysis of common targets associated with ferroptosis and cholangiocarcinoma (A-BP, B-CC, C-MF)
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