
The regulation of localised mRNA translation during mammalian cell attachment and 
spreading 
Project description: During cell migration, critical information stored in the genetic material (DNA) 
has to be decoded by the cell to produce a wide variety of proteins in the right amount, place and 
time to allow for this process occur; tumour cells often get this wrong! The general transfer of 
information from DNA to protein is carried out by the messenger RNA (mRNA), which is a copy 
of the DNA sequence. This mRNA has to be decoded into protein by a complex, highly regulated 
machine termed a ribosome, in a process known as translation. To work efficiently, accurately, 
and to allow the ribosome to function in the best interests of the cell, this machinery requires 
helper proteins (translation initiation factors; eIF) that interact with each other, and also make 
sure that the mRNA and the ribosome come together into a highly regulated, large initiation 
complex to make the proteins required. So how does the cell control this? The interaction of the 
initiation factors themselves is a major site for regulation in mammalian cells. Regulatory proteins, 
such as 4E-BP1 and CYFIP, prevent the interaction of eIF4E with the scaffold protein, eIF4G, 
and stop the recruitment of mRNA to the ribosome and halt protein synthesis. When protein 
synthesis is needed, the cell signals for the release the eIF4E/mRNA from the inhibited complex 
to let it work when and where it is needed. However, we still do not know how the cell controls 
exactly where protein synthesis is activated in cells which are in the process of spreading and 
migrating. From "looking" inside the cell with specialised microscopy techniques, we know that 
the initiation factors and their regulatory proteins are discretely localised to the edge of cells in 
the direction that they are moving; they are not just floating about. This project will investigate the 
nature of the specialised signals used by the cell to regulate localised protein synthesis, look at 
the complexes of proteins and mRNA found at such sites and understand what parts of the 
mRNA make it attractive to these mRNA binding proteins at the edge of cells. These studies will 
substantially increase our general understanding of the significance of the control of protein 
synthesis in the regulation of cell growth and migration, opening up new potential avenues for 
controlling cancer cells which have acquired the ability to move about the body. 

 
For further queries contact Project Supervisor Professor Simon Morley (s.j.morley@sussex.ac.uk)  
 
To be considered complete online application 
http://www.sussex.ac.uk/study/pg/applying/2015entry 
Apply for September 2015 entry. Mention name of supervisor in “suggested supervisor” section. 
In funding mention sponsored or seeking funding. In Award details mention School of Life 
Sciences funded studentship. Include brief statement of interest (upto 2 pages), CV, two 
academic references, UG/PG transcripts (if you have already graduated), IELTS results if 
currently residing in EU or haven’t got a degree from UK institute. The studentship is for 3.5 
years (full fee waiver, stipend Research Council equivalent rate). Only full time students will be 
accepted. 
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