
 

 

 
 

 

Edinburgh Research Explorer 
 
 

 
 

 
 

 
 

 

 
 

 
 

 
 

 
 

 
 

 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Biliary senescence affects the transcriptomic landscape of
murine hepatocytes
Citation for published version:
Ferreira, M, Kilpatrick, A, Rodrigo Torres, D, Ferreira-Gonzalez, S, Man, J, Aird, R, Gadd, V, Ashmore-
Harris, C, Esser, H, Macmillan, M, Lu, W-Y, Acosta, JC, Boulter, L & Forbes, SJ 2023, 'Biliary senescence
affects the transcriptomic landscape of murine hepatocytes', EASL (European Association for the Study of
the Liver) monothematic conference on Biliary Fibrosis: Pathophysiology and translational opportunities,
Florence, Italy, 12/05/23 - 13/05/23 pp. 65-65. <https://easl.eu/wp-
content/uploads/2023/04/EASL_BiFi_2023-Abstract-book-final.pdf>

Link:
Link to publication record in Edinburgh Research Explorer

Document Version:
Peer reviewed version

General rights
Copyright for the publications made accessible via the Edinburgh Research Explorer is retained by the author(s)
and / or other copyright owners and it is a condition of accessing these publications that users recognise and
abide by the legal requirements associated with these rights.

Take down policy
The University of Edinburgh has made every reasonable effort to ensure that Edinburgh Research Explorer
content complies with UK legislation. If you believe that the public display of this file breaches copyright please
contact openaccess@ed.ac.uk providing details, and we will remove access to the work immediately and
investigate your claim.

Download date: 05. Jul. 2023

https://easl.eu/wp-content/uploads/2023/04/EASL_BiFi_2023-Abstract-book-final.pdf
https://easl.eu/wp-content/uploads/2023/04/EASL_BiFi_2023-Abstract-book-final.pdf
https://www.research.ed.ac.uk/en/publications/96c97308-4c9d-454e-8f0c-e2d48eb7bcd2


65
EASL Biliary Fibrosis: Pathophysiology and translational opportunities, 12-13 May 2023

P05-09-YI
Biliary senescence affects the transcriptomic landscape of murine 
hepatocytes

Marisa F. Ferreira1, Alastair Kilpatrick1, Daniel Rodrigo-Torres1, Sofia Ferreira-Gonzalez1, Tak Yung 
Man1, Rhona E. Aird1, Victoria Gadd1, Candice Ashmore-Harris1, Hannah Esser1 2, Mark T. Macmillan1 

3, Wei-Yu Lu4, Juan-Carlos Acosta5 6, Luke Boulter7, Stuart J. Forbes1

1Centre for Regenerative Medicine, Institute for Regeneration and Repair, The University of Edinburgh, 
Edinburgh, United Kingdom, 2Department of Visceral, Transplant and Thoracic Surgery, Centre of 
Operative Medicine, Innsbruck Medical University, Innsbruck, Austria, 3Department of Radiology, Royal 
Infirmary of Edinburgh, Edinburgh, United Kingdom, 4Centre for Inflammation Research, The Queen's 
Medical Research Institute, The University of Edinburgh, Edinburgh, United Kingdom, 5Edinburgh 
Cancer Research, Institute of Genetics and Cancer, The University of Edinburgh, Edinburgh, United 
Kingdom, 6Instituto de Biomedicina y Biotecnología de Cantabria, CSIC, Universidad de Cantabria, 
Santander, Spain, 7MRC Human Genetics Unit, Institute of Genetics and Cancer, The University of 
Edinburgh, Edinburgh, United Kingdom

Email: stuart.forbes@ed.ac.uk

Background and aims: Biliary diseases are often characterised by biliary epithelial cell (BEC) 
senescence which, together with its senescence-associated secretory phenotype (SASP), is proposed 
to regulate liver injury. However, the effects of BEC senescence and its SASP on the modulation of 
hepatocyte biology remain unexplored. Here, we aimed to generate an in vitro model of BEC 
senescence and study its impact on hepatocyte transcription dynamics.

Method: A murine primary BEC line (Ep-CAM+CD24+CD133+) was treated with etoposide (a DNA 
topoisomerase inhibitor) to induce senescence, which was assessed via microscopy and RT-qPCR. 
Conditioned medium from senescent BECs was subsequently added to naïve BECs to confirm 
transmitted BEC senescence. A non-contact insert-based system was then used to co-culture senescent 
BECs and naïve primary hepatocytes. Bulk RNA-seq and transcriptomic analysis were performed to 
assess the effects of the BEC SASP in hepatocytes.

Results: Senescence and SASP in etoposide-treated BECs were confirmed by a significant increase of 
senescence-associated beta-galactosidase activity and gene expression of Cdkn1a, Trp53bp1, Il6, 
Ccl2, Cxcl2, Cx3cl1, Serpine1, Vegfa and Pdgfa. These were accompanied by a decrease in 
proliferation (EdU fluorescence and Mki67 gene expression). The secretome of senescent BECs 
promoted secondary senescence and SASP-related gene expression in naïve BECs, including 
significantly increased Cdkn1a, Cdkn1b, Cx3cl1 and Vegfa. Differential expression and gene set 
enrichment analyses of RNA-seq data from treated BEC donors confirmed the presence of senescence 
and SASP-related factors. In hepatocytes exposed to senescent BECs, differential expression of RNA-
seq data revealed a significant increase of the SASP-related factor Vcam1. Functional enrichment 
analysis using the STRING database retrieved the highest enriched terms (false discovery rate [FDR] 

-

-

Conclusion: Murine BEC senescence was modelled in vitro. In our experimental setting, senescent 
BECs present SASP features typical of human biliary diseases. Our model revealed several BEC-
dependent SASP-induced changes in hepatocytes that reflect structural, metabolic and functional 
alterations. Together, this data suggests that, in the context of biliary disease, hepatocytes exposed to 
senescent BECs display decreased metabolism and enhanced immunomodulatory abilities.


