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DNA and chromosomes



You have 18 light hours of DNA in your body



3,000,000,000 ‘letters’ in the genome
Every person is different

Polymorphisms
About 3,000,000 variations from the ‘normal’ 
sequence in each person. Some are risk factors 
for disease.

Mutations
Rare variations in the genome that cause 
disease all by themselves.



Disease = genes + environment

Environment

Disease

Genes



What is the real question ?

A 30 year old woman comes to your clinic 
because her Mother died from breast cancer at 

the age of 47.



Inherited Risk of Cancer

Little bad genes
many polymorphisms of small effect

Big bad genes
A single genetic mutation or “fault” that causes 
a very high risk of breast cancer



Breast Cancer Risk

Little Bad Genes

• Polymorphisms

Genetic variations present in the population
More frequent in people affected with breast cancer
Size of effect is small



The general principle – more risk 
polymorphisms, greater likelihood of cancer

Higher risk Lower risk



A single high penetrance mutation ‘beats’ 
other factors

High risk Low risk
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Estimating Risk of Breast Cancer
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Gene testing works here

Gene testing not validated
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Genetic testing is not just about 
predestination





When we are dealing with small 
genetic effects

• Genetic testing doesn’t help

• Moderate Risk is more amenable to lifestyle changes

• This is the majority of people with a family history of 
cancer (bowel or breast)



Are patients with a family history more 
amenable to lifestyle changes ?  

Can we communicate the potential for reducing risk ?

Do the same risk reductions apply where there is a family history ?

Are there effective interventions we can offer ?

Can this be implemented within the NHS ?
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How well do our patients do now ?
A. Anderson, S. Caswell et al. submitted 2016



Genetics and Cancer Risk

We can identify and effectively manage people at high risk gene 
mutations that cause cancer

Genetic testing doesn’t help (yet) in the moderate risk group with 
genes of small effect

Lifestyle intervention is likely to be more useful in the moderate 
risk group

We need to work on developing interventions for this group



Better staff skills



Effective Intervention Programmes
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