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Supplementary Figure 1. Relative intensity of six differentially expressed circular (circ)RNAs by microarray detection. Four
significantly upregulated circRNAs, including hsa_circ_0000673, hsa_circ_0008274, hsa_circ_0060144, and hsa_circ_0072088 (A-D), and two
significantly downregulated circRNAs, including hsa_circ_0139402 and hsa_circ_0001714 (E and F) were identified. *p < 0.05, **p < 0.01,
% %k k

p <0.001.
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Supplementary Figure 2. Luciferase reporter assays. Seven circular RNA-microRNA binding pairs were proved including
hsa_circ_0139402/miR-885-3p (A), hsa_circ_0000673/miR-548b-3p (B), hsa_circ_0008274/ miR-526b-5p (C), hsa_circ_0060144/ (miR- 629-
3p, MiR-616-3p, and miR-643; D-F), and hsa_circ_0001714/miR-766-5p (G). However, the relationships of the other two pairs,
hsa_circ_0060144/miR-95-3p (H) and hsa_circ_0139402/miR-580-3p (1), were not significant. *p < 0.05, **p < 0.01.

www.aging-us.com

AGING



Colorectal cancer
Glycosaminoglycan biosynthesis - heparan sulfate / heparin

ECM-receptor interaction -
Nicotine addiction

Biosynthesis of unsaturated fatty acids .

Mucin type O-Glycan biosynthesis
Endometrial cancer
Basal cell carcinoma
Pathways in cancer
Small cell lung cancer
Ubiquitin mediated proteoclysis
TGF-beta signaling pathway
Qocyte meiosis
PI3K-Akt signaling pathway
Cell cycle
Whnt signaling pathway
Melanogenesis
Adherens junction
Thyroid cancer
Prostate cancer
Non-small cell lung cancer
Neurotrophin signaling pathway
Glioma
Melanoma
Chronic myeloid leukemia

Supplementary Figure 3. KEGG analyses of seven microRNAs corresponding to five differentially expressed circular RNAs.
Abbreviation: KEGG: Kyoto Encyclopedia of Gene and Genomes.
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Supplementary Figure 4. Protein-protein interaction (PPl) network and hub genes of cholangiocarcinoma. This network
includes 260 target genes and 17 hub genes corresponding to seven microRNAs. The node color changes from blue to red, presenting the fold
change of mRNA expression value (tumor versus normal).
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Supplementary Figure 5. Validation of hub genes expression in cholangiocarcinoma (CCA). Among the 17 hub genes, 15
upregulated genes, including CCNB1, KIF23, KIF4A, ZWINT, CENPE, KIF15, MCM3, NEK2, BUB1B, EZH2, MCM2, MIKI67, CHEK1, KIF14, and
PCLAF were validated with GSE32879, which contains 23 CCA and seven normal tissues (A—0). The expression of CDC6 (P) and STIL (Q) is not
different between tumor and healthy tissues. *p < 0.05, **p < 0.01, ***p < 0.001.
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Supplementary Figure 6. Receiver operating characteristic curves of six circular RNAs, including hsa_circ_0060144 (A), hsa_circ_0008274
(B), hsa_circ_0000673 (C), hsa_circ_0072088 (D), hsa_circ_0139402 (E), and hsa_circ_0001714 (F),

in distinguishing distal
cholangiocarcinoma from healthy samples.
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