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Description 
 
Pluripotent stem cells, such as embryonic stem cells, are a primitive cell type, which under the right 
biological and other cues can become any cell type in the body. Aside from being widely studied from 
developmental and other viewpoints, they are an extremely important potential cell source for 
future cellular therapies. More recently a method of re-programming terminally differentiated cell 
types back to a pluripotent stem cell state, i.e. induced pluripotent stem cells (iPSCs) was discovered, 
allowing to possibility of personalised cell therapies and the use of these cells in disease modelling 
and drug screening. In order for success to be achieved in any other of these applications, however, 
large quantities of cells are need to be manufactured, ideally in a manner which produces highly 
uniform cell populations. One proposed method of producing these highly uniform populations is to 
use where possible, fully chemically defined culture systems, such as chemically defined cell culture 
surfaces and media.   

A key feature of pluripotent stem cells is that their response to materials is quite plastic. By the term 
plastic we mean for example, pluripotent stem cells (PSCs) can be grown on layers of complex 
extracellular matrix (such as Geltrex®) but also on single proteins like fibronectin, laminin 511, 
vitronectin, various peptide surfaces (sequences from proteins and phage display) as well as E-
cadherin-Fc domain fusion proteins, and still remain pluripotent. These molecules interact with many 
different receptors on PSCs and form either cell-ECM or cell-cell interactions. In this project we will 
carry out experiments to better understand the mechanism of plasticity of these cells with respect to 
growth substrates and maintenance of pluripotency using a variety of ligand expressing surfaces on 
materials of different physical properties such as elasticity, in combination with inhibitors of 
signalling pathways and using PSCs with different reporters (pluripotency, lineage etc). In this 
project, a range of materials science skills will be required such as the synthesis of polymers and 
polymeric surface coating, experience with the culture an characterisation of stem cells and some 
exposure to super high resolution imaging techniques in order to help tease out these mechanisms 
and interactions (e.g. receptor clustering, protein recruitment, cytoskeletal rearrangements and 
interactions in cell surface and cell-cell junctions).  
 


