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Aim 
1. Investigate the contribution to bowel cancer of 
inherited faults (mutations) in a class of genes that 
repair mistakes in DNA (DNA mismatch repair genes).  
2. Develop strategies for large-scale identification and 
characterisation of such mutations and study their 
distribution in the Scottish population.  
3. Develop strategies facilitating genetic screening for 
bowel cancer patients and their relatives 
4. Assemble a large series of young bowel cancer 
patients to identify new cancer susceptibility genes. 

Project Outline/Methodology 
We recruited 1,443 bowel cancer patients aged 55yrs 
or less, comprising 70% of all patients in that age 
group in Scotland during the study period. Patients 
were approached soon after diagnosis of bowel cancer, 
counseled and family trees drawn up. DNA purified 
from patient blood samples was analysed for the 
presence of inherited faults (mutations) in genes 
involved in repairing DNA. Mutation carriers were 
offered intensive bowel surveillance by colonoscopy. 
Tumour and matched normal tissue from cases was 
analysed using sophisticated genetic techniques. 
Using the collection of samples and data enabled by 
funding from the Chief Scientist’s Office, we analysed 
over 550,000 genetic markers covering the entire 
genetic makeup of cases and compared the results 
with control subjects  to find genetic markers that are 
associated with bowel cancer (genome-wide scan by 
association -GWAS). Promising results were further 
investigated by the Edinburgh research team in 
international sample sets. 

Key Results 
The work progressed extremely well, resulting in 38 
original publications in high-impact scientific journals. 
It also delivered tangible clinical and NHS service 
benefits, placing Scotland at the vanguard of 
implementing these new findings into clinical practice 
in NHS clinical genetics service. The contribution of 
mutations in DNA mismatch repair genes was defined 
and efficient strategies developed to detect these 
gene faults in patients with bowel cancer and then 
offer testing to at-risk relatives. A computer model 
was developed that estimates the risk of being a 

mutation carrier, using only basic clinical and family 
history information from patients with bowel cancer.  
This is now used widely, evidenced by substantial 
activity on the website. The GWAS study was also 
highly successful, identifying 10 new genetic markers 
that are common in the general population. Overall 
so far, we have identified genetic factors responsible 
for around 11% of all bowel cancer in Scotland. Our 
original aim to undertake an economic evaluation of 
the implementation of genetic analysis has not been 
possible because progress has been so rapid, but we 
anticipate this will soon be feasible. 

Conclusions 
The research achieved, and surpassed, its original 
aims. The role of DNA repair genes was defined and 
the research identified common genetic risk factors 
that account for an appreciable component of the 
underlying cause of cancer of the large bowel. 

What does this study add to the field? 
The role of heritable mutations in DNA mismatch 
repair genes was defined, detection strategies 
developed and these have been implemented for 
cancer prevention. The work has already led directly 
to prevention of cancer in otherwise healthy people 
who were unaware of their increased cancer risk. The 
discovery of new, common, genetic risk factors is 
extremely exciting and opens up new research 
avenues to combat bowel cancer. 

Implications for Practice or Policy 
The aim ultimate aim is to achieve a reduction in 
bowel cancer incidence and death. This can be 
through tailoring screening to the level of risk within 
high risk groups within the population. 

Where to next? 
We will continue our attempts to identify further 
common genetic factors responsible for bowel cancer. 
Understanding the mechanism of cancer susceptibility 
due to the common genetic variation is a major 
focus. We are exploring the possibility of genetic risk 
profiling to stratify risk within the population to offer 
appropriate cancer prevention measures. 
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