
 

UWS Academic Portal

Inactivation of histone chaperone HIRA unmasks a link between normal embryonic
development of melanoblasts and maintenance of adult melanocyte stem cells
Jaber-Hijazi, Farah ; Swaminathan, Karthic; Gilroy, Kathryn; Wenzel, Alexander T.; Lagnado,
Anthony; Kirschner, Kristina; Robertson, Neil; Reid, Claire; Fullarton, Neil; Pawlikowski, Jeff;
Blyth, Karen; Mesirov, Jill P.; Rai, Taranjit Singh; Passos, João F.; Machesky, Laura M.;
Adams, Peter D.

Published: 20/10/2021

Document Version
Peer reviewed version

Link to publication on the UWS Academic Portal

Citation for published version (APA):
Jaber-Hijazi, F., Swaminathan, K., Gilroy, K., Wenzel, A. T., Lagnado, A., Kirschner, K., Robertson, N., Reid, C.,
Fullarton, N., Pawlikowski, J., Blyth, K., Mesirov, J. P., Rai, T. S., Passos, J. F., Machesky, L. M., & Adams, P.
D. (2021). Inactivation of histone chaperone HIRA unmasks a link between normal embryonic development of
melanoblasts and maintenance of adult melanocyte stem cells. 26-26. Abstract from Groningen-Jena Aging
Meeting 2021, Jena, Germany.

General rights
Copyright and moral rights for the publications made accessible in the UWS Academic Portal are retained by the authors and/or other
copyright owners and it is a condition of accessing publications that users recognise and abide by the legal requirements associated with
these rights.

Take down policy
If you believe that this document breaches copyright please contact pure@uws.ac.uk providing details, and we will remove access to the
work immediately and investigate your claim.

Download date: 08 Jan 2023

https://uws.pure.elsevier.com/en/publications/f3574191-af7c-49ed-802c-df9c074456f1


Groningen-Jena Aging Meeting (G-JAM) 2021 | October 20-23, 2021  

 

Abstract Submission Form  
Please submit this form with your application here.  

 

Title of the abstract  Inactivation of histone chaperone HIRA unmasks a link between normal 

embryonic development of melanoblasts and maintenance of adult melanocyte 

stem cells.  

Name of authors 

(presenter underlined) 

and their affiliations  
(institution, city, 

country)  

Farah Jaber-Hijazi1,2,3, Karthic Swaminathan2,4, Kathryn Gilroy1,2, Alexander T. 

Wenzel5, Anthony Lagnado6, Kristina Kirschner1,2, Neil Robertson1,2, Claire Reid1,2, 

Neil Fullarton1,2, Jeff Pawlikowski1,2, Karen Blyth1,2, Jill P. Mesirov5, Taranjit Singh 

Rai1,2,7, João F. Passos6, Laura M. Machesky1,2 and Peter D. Adams1,2,8 

 
1 Institute of Cancer Sciences, University of Glasgow, Glasgow, G61 1OH, UK.  
2 CRUK Beatson Institute, Glasgow, G61 1BD, UK.  
3 School of Health and Life Sciences, University of the West of Scotland, Hamilton 
International Technology Park, Glasgow, G72 0LH, UK 
4 Centre for Skin Sciences, Faculty of Life Sciences, University of Bradford, Bradford, BD7 
1DP, UK.  
5  Department of Medicine, University of California San Diego (UCSD), La Jolla, CA, 
USA; Moores Cancer Center, University of California, San Diego, USA,  
6 Department of Physiology and Biomedical Engineering, Mayo Clinic, Rochester, MN, USA.  
7 Northern Ireland Centre for Stratified Medicine, Ulster University, Ulster, BT47 6SB, UK. 
8 Sanford Burnham Prebys Medical Discovery Institute, 10901 North Torrey Pines Road, La 
Jolla, CA 92037, USA. 

 

Abstract  
(max. 350 words)  

Use font size 8 

max. 

Histone chaperone Hira, which deposits histone variant H3.3 into chromatin in a DNA replication-

independent manner, has been implicated in epigenetic memory and is thought to play a role in both 

early development and aging. However, there are only sparse data on connections between integrity 

of embryonic development and healthy aging. The pigmentary system, consisting of differentiated 

melanocytes and melanocyte stem cells (McSCs) of the adult hair follicle and their precursor 

melanoblasts in embryos, has been valuable in understanding mechanisms of development, aging and 

disease. Here, we describe a conditional knockout mouse model, Tyr::Cre Hirafl/fl, in which McSCs, 

melanocytes and their embryonic melanoblast precursors are specifically deficient for Hira and 

chromatin deposition of histone H3.3. We find that Hira is required for establishment of normal 

embryonic melanoblast numbers in vivo, supported by single cell RNA sequencing data, and 

melanoblast identity in vitro. Despite this, by birth, Tyr::Cre Hirafl/fl mice contain a comparable number 

of melanocytes as wild type mice, and young adults have normal functioning McSCs and only very 

mildly hypopigmented hair coat. However, neonate melanoblasts from Tyr::Cre Hirafl/fl mice are 

sensitive to stress both in vitro and in vivo and exhibit more telomere-associated DNA damage foci, a 

marker of premature aging, than do those from wild type mice. In line with this, knock out of Hira 

during embryogenesis in Tyr::Cre Hirafl/fl mice caused a premature defect in adult McSC maintenance 

and premature hair greying, while inducible knock out of Hira in young adult Tyr::Cre-ERT2 Hirafl/fl 

mice resulted in no observable defect. These studies of the Hira histone chaperone show that 

perturbations of in utero embryogenesis can cause only modest phenotypic variations at birth and in 

young adulthood, but profound abnormalities and features of unhealthy aging in later life.   
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