
The team are pleased with their success in reducing the activity of a cancer-causing gene, but their 
method was not as effective as they had hoped as there was only a 20% reduction in that gene’s activity. 
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About the project

Acute lymphoblastic leukaemia is the most common childhood cancer, affecting over 650 children and 
young adults in the UK each year. Current treatments cure around 90% of children, but this comes at 
a significant cost: side-effects include heart, thyroid, lung and fertility problems. In addition to this, the 
outlook for children whose leukaemia returns remains poor. 

Regulatory regions of our DNA are responsible for interacting with genes and switching them on and off.  
In healthy cells, regulatory regions called ‘enhancers’ carefully control important genes at the correct time 
to allow cells to complete their job. Some patients with leukaemia have errors in their DNA that lead to 
these enhancers switching on the wrong gene. Because there are a lot of genes involved in these errors,  
it is hard to develop ways of killing the cancer cells and most of these errors cannot be specifically  
blocked by current medicines.  

Recently the research team at the University of Newcastle, led by Dr Lisa Russell, have proposed a new 
model that helps to understand how these regulatory regions switch on the wrong gene. Now they want to 
investigate how the enhancers and the genes they switch on are communicating with each other, so that 
they can develop new treatments targeting their interaction in cancer cells. Although many of the genes 
that are incorrectly turned on or off are involved, there are only a few regulatory regions controlling them. 
If there was a way to switch these misplaced enhancers off, it could stop the cancer cells growing. 

Dr Lisa Russell hopes that this could benefit many children with a wide range of blood cancers. The final 
goal is to design drugs that stop the enhancers communicating with the wrong genes. Treatment targeting 
this communication should have reduced side effects, as it only wouldn’t target normal body cells. 



They achieved the reduction by forcing cancer cells to take up gene editing ‘machinery’ that results in the 
cells making enhancer-blocking proteins. However, when they investigated to find out why there was not a 
bigger reduction in gene activity, they found that only 10% of the cancer cells were using the gene editing 
machinery. While around 100% of the cancer cells acquired the machinery when the researchers forced 
them to, some cancer cells were able to turn the machinery off. 

It is really promising that such a small proportion of cells (10%) can lead to such a big reduction in the gene 
activity, but the researchers want to increase the number of cells using the machinery. To do this, the team 
has obtained a new all-in-one system that produces fluorescently tagged machinery. This tag will enable 
the researchers to easily see which cells are active and allow them to sort and enrich for a functional cell 
population. The team has also improved their virus delivery method, making it much easier to introduce 
the machinery into these specific cancer cells.

This work will continue as part of a grant from the Medical Research Council. Dr Russell has also been 
awarded six years of funding from a new Cancer Research UK grant, and also hopes to use the results 
from this project to apply for further grants.

Together, this will enable the researchers to continue working on turning off enhancers, whilst also finding 
ways to identify proteins to inhibit which control cancer-causing genes.
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