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What are you proposing? 
Researchers have shown that loss of a gene in the prostate called PTEN drives the 
development of many prostate cancers, in particular about half of more aggressive 
cancers that spread around the body. Part of the way PTEN works is by turning off 
proteins called AKT and TOR, which help cells to grow and divide. There are 
already about 10 cancer drugs that work by mimicking PTEN and blocking AKT and 
TOR in clinical prostate cancer trials, but for some reason we don’t yet understand, 
they haven’t been very successful. We will breed mice with changes in the PTEN 
gene in the prostate (to mimic what happens to men without a functioning PTEN 
gene). We’ll use these mice to investigate whether AKT and TOR are really 
important in prostate cancer development in mice lacking PTEN, or if they aren’t, 
and if this is why the drugs currently in clinical trials aren’t working well. If we find 
out that AKT and TOR aren’t the key drivers of prostate cancer growth, these mice 
will be a powerful new resource to help us find out how loss of PTEN really does 
drive tumour development. This will be essential to identify new targets for better 
drugs. Finally, we’ll use the tumours formed in at least some of these mice to test 
the existing drugs alongside new treatments, including a method that directly 
replaces PTEN.  



 

  
 
 

 

Why are you proposing it? 
Researchers are building a good picture of the genetic changes that cause prostate 
cancer to develop. Because these changes have to happen for the tumours to 
grow, drugs are usually designed to reverse their effects – often by blocking genes 
like AKT and TOR that are ‘turned on’ when the original gene, PTEN, is lost. It’s 
costing a lot of money to run clinical trials of drugs that block AKT and TOR, but 
since these drugs don’t seem to work very well, we need to check whether turning 
on AKT and TOR when PTEN is lost is really what causes these prostate cancers 
to develop, or not. We need to understand exactly how PTEN loss really causes 
prostate cancer, so that we can make successful drugs.  
 

How are you proposing to do it? 

We will breed a set of mice with a specific genetic change so that in the PTEN 
protein in their prostates can only perform some of its normal functions. We will 
compare these mice to mice with no PTEN in their prostate, which we already know 
develop tumours. Looking at how tumours form in the two types of mice should tell 
us which functions are most important, and so should be used to design drugs 
against. We’ll take tissue from these mice to study the early changes that occur in 
the prostate before tumours form and will compare these changes to those we see 
when PTEN is lost in both men with prostate cancer and in normal prostate cells 
grown in the laboratory.   
 
Finally, we will test existing drugs alongside new treatments, one of which replaces 
the role of PTEN in a way that hasn’t yet been tried in prostate cancer, in mice that 
lack PTEN and develop prostate tumours. 
 

How long will it take?  

36 months 
 

What are the expected outcomes? 
Our project should provide a very strong and unique test of the method behind a 
major series of drug 
development programmes and clinical trials. This project may also provide new 
avenues to develop new, more effective drugs and new markers to identify 
aggressive prostate cancer.  
 

How could it make a difference to the lives of men 
affected by prostate cancer? 
Men with prostate cancer need to know whether their cancer is likely to progress 
and require treatment and if so, that effective drugs are available if their disease 
spreads. The results of our project should speed up the availability of drugs to treat 
these aggressive prostate cancers. In addition, a secondary goal is to identify ways 
to identify men whose cancer is likely to progress rapidly, at diagnosis, so that they 
can be treated immediately.  
 

  



 

  
 
 

Please write a summary of the project in one 
sentence only. 
We aim to understand what causes almost half of aggressive prostate cancers to 
develop when they lose a gene called PTEN. This will help speed up development 
of drugs to successfully treat these tumours and help provide new methods to tell 
aggressive cases from slow growing cases. 
 
 
 
 


