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Short description of the 
project (max 150 words) 

During differentiation transcription factors (TFs) that regulate the 
expression of hundreds of genes to specify cell identity, and they can 
be experimentally harnessed to “forward program” human induced 
pluripotent stem cells (iPSCs) into disease-relevant human cell types. 
Our group is studies hypothalamic neuron populations that regulate 
food intake, and have developed ways to generate them from iPSCs. In 
this project, you will build on this success and help use forward 
programming methods to generate target hypothalamic neurons more 
robustly, facilitating their use in in disease modelling, CRISPR screens, 
and image-based drug screens that would be difficult to carry out in 
animal models. This project provides a unique opportunity to work in 
a collaborative environment and make a substantial impact on the field 
with many exciting follow-up opportunities that could form the basis 
of a truly exciting PhD project.   
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Techniques which will be 
learned  

This project will provide the opportunity to work collaboratively and 
learn key techniques in physiology, cell and molecular biology and 
biochemistry including:  

• Molecular cloning 
• Tissue culture (especially human pluripotent and neuronal) 
• Fluorescence activated cell sorting (FACS) 
• Immunohistochemistry/Immunofluorescence 
• High-content confocal imaging 
• CRISPR/Cas9-based gene editing in human stem cells 
• Generation and analysis of qPCR, transcriptomic, and 

peptidomic data 
• Generation and analysis of single-cell RNA sequencing data 

 
There may also be opportunities to collaboratively perform 
electrophysiological, calcium imaging, and chemogenetic studies to 
help characterise the cells resulting from forward programming 
 

Future directions… 
 
 

This would be an ideal project for someone who is looking into 
starting a career in academia and has a particular interest in 
developmental biology, neuroscience, and in vitro disease modelling. 
This project would be suitable for students who work well as part of a 
team, want to gain experience and expertise in a range of different 
biomedical sciences techniques.  

 

 

 


