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Project description: 

In everyday life our skin has to cope with a lot of wear and tear. The epidermis forms the surface of the skin and needs 

to be renewed constantly to keep our skin in good condition. What's more, trauma, disease or ageing induce tissue 

damage, so the epidermis needs to be able to repair itself efficiently to keep doing its job - protecting our body from 

the outside world. Epidermal stem cells make all this possible. They are responsible for constant renewal 

(regeneration) of our epidermis, and for repairing the epidermis after skin wounding.      

How a stable pool of epidermal stem cells is maintained during homeostasis and in response to tissue damage remains 

a fundamental open question. Two functionally redundant proteins called YAP and TAZ are absolutely essential for 

sustaining human epidermal stem cells. YAP/TAZ work in the epidermal stem cell's nucleus where they interact with 

many other proteins to promote the expression of genes that allow the stem cells to self-renew in order to maintain 

stem cell numbers during homeostasis and tissue repair. One YAP/TAZ-regulatory protein called WBP2 was previously 

discovered as a YAP/TAZ co-factor that enhances their transcriptional co-activator functions (Walko et al. 2017, Nat 

Commun).    

In this PhD project, you will characterise the molecular mechanisms whereby WBP2 controls YAP/TAZ to sustain self-

renewal of activated stem cells during epidermal tissue repair. The project will focus on answering several questions. 

(1) How does WBP2 regulate YAP/TAZ functions? Does this happen via direct modulation of YAP/TAZ’s co-activator 

functions, e.g. through recruitment of chromatin modifying proteins? Or, does WBP2 help to stabilise YAP/TAZ protein 

levels in the nucleus? (2) What roles does the interplay between WBP2 and YAP/TAZ play in skin repair in-vivo? To this 

end, you will be using zebrafish as an animal model system to study various aspects of skin wound healing, e.g. 

epidermal re-epithelialization, vascularisation and immune infiltration. This aspect of the work will be undertaken 

under the supervision of two world-leaders in zebrafish biology, Profs Paul Martin (Bristol) and Robert Kelsh (Bath). In 

the Walko lab (Bath), your molecular and cell biology work will be supported by a computational biology postdoc and 

a research assistant.  

The guidance from your interdisciplinary team of supervisors will ensure that you will be trained in an extensive range 

of techniques, including, for example, human cell culture, zebrafish genetics, chromatin biology, bioinformatics, and 

immunofluorescence microscopy, equipping you for a successful scientific career. 


