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Patients with cholangiocarcinoma present specific 2 

RNA profiles in serum and urine extracellular 3 

vesicles mirroring the tumor expression: novel liquid 4 

biopsy biomarkers for disease diagnosis 5 
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Supplementary information 52 

 53 
Supplementary Figure 1 – Differential transcriptomic profile and diagnostic efficacy of serum EV 54 

transcripts. A) Volcano plot [-log10(p-value) and log2(fold-change); up left], heatmap of the differentially 55 

expressed transcripts (up right) and diagrams with the diagnostic capacity with the highest AUC values of the 56 

10 selected mRNAs and 5 selected non-coding RNAs in serum EVs from PSC vs [UC + Healthy individuals]. 57 

Abbreviations: AI, accuracy index; AUC, area under the receiver operating characteristic curve; CI, confidence 58 

interval; lncRNA, long non-coding RNA; miRNA, microRNA; NLR, negative likelihood ratio; NPV, negative 59 

predictive value; PLR, positive likelihood ratio; PPV, positive predictive value; SEN, sensitivity; snoRNA, 60 

small nucleolar RNA; SPE, specificity;  61 
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Supplementary Figure 1 (continued) – Differential transcriptomic profile and diagnostic efficacy of serum 65 

EV transcripts. B) Potential serum EV biomarkers for PSC.  66 
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Supplementary Figure 2 – Characterization of cholangiocyte-derived EVs transcriptome. In order to validate 69 

the protocol for EVs isolation from cholangiocytes, we used normal human cholangiocytes (NHCs). A) TEM 70 

images of NHC-derived EVs showcasing the typical round shape (~150 nm) and morphology. B) Venn 71 

diagrams showing the number of transcripts altered for each comparison  and the total transcripts identified 72 

in each group.  73 
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Supplementary Figure 3 – Comparative analysis of the levels of candidate serum liquid biopsy 76 

transcripts with CCA disease severity in the Copenhagen and TCGA cohorts. A) Tumour stage. 77 

Abbreviations: Early, T1/2 tumor stage; Late, T3/4 tumor stage. 78 

 79 
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Supplementary Figure 3 (continued) – Comparative analysis of the levels of candidate serum 82 

liquid biopsy transcripts with CCA disease severity in the Copenhagen and TCGA cohorts. B) 83 

Tumour differentiation. Abbreviations: Well, well + well to moderate + moderate tumor 84 

differentiation; Poor, moderate to poor + poor differentiation. 85 
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Supplementary Figure 4 – Differential transcriptomic profile and diagnostic efficacy of urine EV 88 

transcripts. A) Volcano plot [-log10(p-value) and log2(fold-change); up left], heatmap of the differentially 89 

expressed transcripts (up right) and diagrams with the diagnostic capacity with the highest AUC values of the 90 

10 selected mRNAs and 5 selected non-coding RNAs in serum EVs from PSC vs [UC + Healthy individuals]. 91 

Abbreviations: AI, accuracy index; AUC, area under the receiver operating characteristic curve; CI, confidence 92 

interval; lncRNA, long non-coding RNA; miRNA, microRNA; NLR, negative likelihood ratio; NPV, negative 93 

predictive value; PLR, positive likelihood ratio; PPV, positive predictive value; SEN, sensitivity; snoRNA, 94 

small nucleolar RNA; SPE, specificity;  95 
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Supplementary Figure 4 (continued) – Differential transcriptomic profile and diagnostic efficacy of urine 99 

EV transcripts. B) Potential serum EV biomarkers for PSC.  100 
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Supplementary Figure 5 – Comparative analysis of the levels of candidate urine liquid biopsy 102 

transcripts with CCA disease severity in the Copenhagen and TCGA cohorts. A) Tumour stage; 103 

B) Tumour differentiation. Abbreviations: Early, T1/2 tumor stage; Late, T3/4 tumor stage; Well, 104 

well + well to moderate + moderate tumor differentiation; Poor, moderate to poor + poor 105 

differentiation. 106 
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Supplementary Table 1: Clinical information from study individuals 117 
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Supplementary Table 2: Number of transcripts identified in each experimental group 129 
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