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All cells in our body contain two identical sets of a blueprint called DNA. DNA looks like a long string and

contains sequences of code called genes. Genes are responsible for physical characteristics such as eye colour

but they also perform other important functions. We inherit one set of DNA from our mother and one from

our father, so our genes come in pairs.

When a cell divides, its DNA is copied into the new cells. Genetic changes can arise by chance as the DNA is

being copied. Build-up of genetic changes is a normal process that happens over time in all our cells. Some

genetic changes can switch on ‘cancerous’ behaviour in the cells, where there is loss of control over how the

cells divide, grow and spread. ‘Environmental’ factors, such as UV light and tobacco smoke will increase the

rate of genetic changes.

If you have been born with a gene fault (pathogenic variant) in a cancer susceptibility gene, this means that

fewer additional genetic changes will be required for your cells to switch to the cancerous behaviour.

Therefore, if you have an inherited gene fault (pathogenic variant), it does not mean that you will definitely

develop cancer but it makes it more likely than for someone who was not born with the gene fault (pathogenic

variant).

More about genetics: Genetics and Cancer risk 

We each have 2 copies of each gene (one inherited from our mother and one inherited from our father). Each

parent only provides one set of their genes to each child. The inheritance of gene changes in most cancer

susceptibility genes, including BRCA1, BRCA2 and PALB2, is autosomal dominant. So if you carry a gene fault

(pathogenic variant) in BRCA1/BRCA2 or PALB2, you could have inherited it from either your mother or your father.

More about genetics: How are genetic changes inherited?

If you carry a gene fault (pathogenic variant), each time you have a child, there

is a 50% chance you will pass on the gene fault (pathogenic variant) to the child

and a 50% chance that you will not.

This does not mean half your children will inherit the gene fault (pathogenic

variant). It may be that all of them or none of them inherit the gene fault

(pathogenic variant) (like flipping heads on a coin). If your child has not

inherited the gene fault (pathogenic variant), it has ‘stopped there’ and cannot

be passed on to their children.

Genetic traits are inherited independently of each other. Therefore just

because a child has inherited the same hair or eye colour as their mother and

looks like her, they still have just a 50% chance of having inherited the gene

fault (pathogenic variant) she carries.

Where to find more information

If you still have questions about genetic testing or require further information, please contact the BRCA-

DIRECT Genetic Counselling hotline on +4420 3437 6514 (9am – 5pm, Monday to Friday).

External Sources of Information 

A number of charities and NHS organisations have provided information on genetic testing for breast cancer and BRCA 

gene testing. We have provided some links below for further information – please note, these are generic resources and 

some information provided may not be relevant to you or the BRCA-DIRECT study. 

• NHS Website https://www.nhs.uk/conditions/predictive-genetic-tests-cancer/

• Royal Marsden NHS Foundation Trust: Beginners Guide to BRCA1 and BRCA2 https://shared-d7-royalmarsden-publicne-

live.s3.amazonaws.com/files_trust/s3fs-public/beginners-guide-to-brca1-and-brca2.PDF

• Royal Marsden NHS Foundation Trust: Genetic testing and insurance https://shared-d7-royalmarsden-publicne-live.s3-eu-west-

1.amazonaws.com/files_trust/s3fs-public/GE-1460-04.pdf

• Breast Cancer Now https://breastcancernow.org/information-support/have-i-got-breast-cancer/am-i-risk/breast-cancer-in-

families/genetic-testing

• Macmillan https://www.macmillan.org.uk/cancer-information-and-support/worried-about-cancer/causes-and-risk-factors/brca-gene

• Prevent Breast Cancer: https://preventbreastcancer.org.uk
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