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SUPPLEMENTARY FIGURES 
 

 

 
 

Supplementary Figure 1. Fibrosis and bile ducts mass in BA livers versus controls. (A) Histological fibrosis increases in late BA 

patients compared to controls and to early stage BA; (B) Myofibroblasts activation (COL1A1 expression) increases in BA patients compared to 
controls and weakly correlates with senescence development; (C) Bile ducts mass (KRT19 expression) increases in BA patients compared to 
controls and correlates with senescence development. BA: biliary atresia; CPA: collagen proportionate area. Data is presented as mean ± 
SEM; **p<0.01; ***p<0.001. Scale bars = 100 μm. 
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Supplementary Figure 2. DNA and telomere damages increase in BA. (A) BA livers do not display an increased p21 protein 

expression. (B) γH2AX protein expression increases in BA and predominates in cholangiocytes (arrowheads) and perinodular hepatocytes 
(arrows). (C) Late stage BA livers display increased DNA damage foci (γH2AX staining) and telomere damage foci (co-localization γH2AX-TRF2) 
in the periphery of the BA nodules (n=6) as compared to the center of the nodules (n=6) and to controls (n=3). Relative telomere damage 
(colocalization of γH2AX and TRF2 reported to total DNA damage) do not increase in late BA livers. BA: biliary atresia; DAB: 3,3′-
diaminobenzidine. Data is presented as mean ± SEM; *p≤0.05, **p<0.01, ***p<0.001. Black scale bars = 100 μm; red scale bars = 10 μm. 
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Supplementary Figure 3. Differential expression analysis between subgroups in BA spatial WTA dataset. Total number of 

differentially expressed genes (padj < 0.05 and |log2FC| > 1) is mentioned for each subgroup comparison. Detailed data are listed for the top 
10 main significantly modified genes in each subgroup comparison. BA: biliary atresia; DE: differentially expressed; FC: fold change; padj: 
adjusted p-value; WTA: whole transcriptome analysis. 

 



www.aging-us.com 4 AGING 

 
 

Supplementary Figure 4. GSEA between subgroups in BA spatial WTA dataset. The ten most significantly enriched GO terms (A) or 

hallmark gene lists (B) are represented for each subgroup comparison. BA: biliary atresia; GO: gene ontology; GSEA: gene set enrichment 
analysis; NES: normalized enrichment score; WTA: whole transcriptome analysis. 
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Supplementary Figure 5. Senescence enriched genes in BA spatial WTA dataset. Significant enrichment of a published gene list in 

senescent HepG2 cells (Aravinthan et al. 2014) was observed in all cholangiocytes subgroups (BA early vs controls; BA late vs controls; BA late 
vs BA early), indicating a progression of cholangiocytes senescence associated with disease stage in BA. The leading edge genes of the GSEA 
are highlighted in red in the volcano plots of each subgroup comparison. Detailed data are listed for the top 20 leading edge genes in each 
subgroup comparison. BA: biliary atresia; FC: fold change; GSEA: gene set enrichment analysis; padj: adjusted p-value; WTA: whole 
transcriptome analysis. 
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Supplementary Figure 6. Liver disease is correlated to senescence progression in BDL. (A) Liver fibrosis increases post-BDL and 

correlates with senescence progression. (B) Biliary damage (serum γGT) and proliferation (Sox9) increase in BDL rats and biliary proliferation 
correlates with senescence progression. (C) Serum AST maximal increase occurs 48 hours post-BDL and is followed by a loss of hepatocytes 
mass (Hnf4a). BDL: bile duct ligation; CPA: collagen proportionate area; 48h – 1w – 2w: rats sacrificed 48 hours (n=3) – 1 week (n=3) – 2 
weeks (n=4) after BDL surgery. Data is presented as mean ± SEM; *p≤0.05; **p<0.01. Scale bars = 100μm. 

  



www.aging-us.com 7 AGING 

 

 
 

Supplementary Figure 7. D+Q administration in BDL rats. (A) Operated rats received D (5 mg/kg) + Q (50 mg/kg) by oral gavage (n=5) 

48 hours after BDL and were compared to controls that received the vehicle (50% PEG400; n=5). (B) D+Q had no effect on liver senescence. 
(C) D+Q had no effect on biliary injury (serum γGT) and proliferation (Sox9) nor on biochemical cholestasis (serum total bilirubin). (D, E) D+Q 
worsened the hepatocytes mass loss (Hnf4a) and had no significant effect on hepatocytes injury (serum AST) nor on liver histological fibrosis. 
BDL: bile duct ligation; D: dasatinib: Q: quercetin; SA-β-gal: senescence-associated β-galactosidase; ULN: upper limit of normal. Data is 
presented as mean ± SEM; *p≤0.05. 

 


