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Overview

• Genes/Chromosomes and DNA

• Genetics vs genomics

• Cancer and genetics, pathogenic variants and penetrance

• Germline and sporadic variants

• What genes are relevant

• Management implications 

• Evolving field











The Genomic Test Directory

https://www.england.nhs.uk/publication/national-genomic-
test-directories/

https://www.england.nhs.uk/publication/national-genomic-test-directories/




What genes are relevant?

R208 inherited breast cancer genomic testing currently reports 

pathogenic variants in 

• BRCA1

• BRCA2

• PALB2

• CHEK2

• ATM

• RAD51C 

• RAD51D 

Expanding list



What genes are relevant?

BRCA1 and BRCA2
• High risk of breast/ovarian cancer

PALB2
• High risk of breast cancer

CHEK2 or ATM
• Moderate risk of breast cancer
• *Is one very high risk ATM variant

RAD51C and RAD51D
• Moderate risk of ovarian cancer 

Assess risk in context of family history of cancer
• CanRisk assessment to create individualised risk estimates



BRCA1BRCA2 PALB2

ATM

CHEK2

RAD51C and D



Genes and cancer risk

Normal function of cancer genes: tumour suppression

Role in regulating cell division and replication

Pathogenic variant alters cancer gene

Higher chance of cancer



Implications of a pathogenic variant



Germline variants – present in gametes and can be passed onto 

offspring (every cell in the entire organism will be affected)

Somatic variants – occur in a single body cell initially and cannot be 

inherited (only tissues derived from original altered cell are affected)



Which cancer depends on which gene is involved

Cancer risk is affected by sex and age of person

Penetrance affected by other genetic and lifestyle factors

Inheritance of risk is dominant 
https://www.genomicseducation.hee.nhs.uk/genotes/knowledge-hub/autosomal-dominant-

inheritance/ accessed 27.02.23

https://visualsonline.cancer.gov/details.cfm?imageid=12495 accessed 05.12.22

https://www.genomicseducation.hee.nhs.uk/genotes/knowledge-hub/autosomal-dominant-inheritance/
https://visualsonline.cancer.gov/details.cfm?imageid=12495


Risk and disease penetrance



Genes and their role

BRCA1 and BRCA2 (BReast CAncer genes 1 and 2) provide instructions for making a 
protein involved in repairing damaged DNA, double stranded breaks, by homologous 
recombination

PALB2 works with the BRCA2 protein, ‘Partner And Localiser of BRCA2’

CHEK2 or checkpoint kinase 2, a protein kinase that is activated in response to DNA 
damage, is involved in cell cycle arrest.

The ATM protein is a member of a family of proteins that respond to DNA damage by 
phosphorylating key substrates involved in DNA repair and/or cell cycle control.  

People with two pathogenic variants (both copies of the ATM gene) have Ataxia-
Telangiectasia.  In the classic form this causes progressive cerebellar ataxia beginning 
between ages one and four year.  



Management implications 

What 

gene? Significant 

family history?

Current cancer 

histology?

prognosis?

Age?

Sex?

Previous surgery?

Suitability for further 

surgery?

Life stage?

Family planning?

Living relatives in 

contact?

Patient’s 

wishes?

Interest in 

research?



Management implications 

Patient with current breast cancer

Does a genetic result influence surgical management?

consider contralateral risk (CanRisk can inform this calculation)

is more extensive breast surgery suitable?

Does this affect treatment options?

PARP inhibitors?



Management implications 

Genomic medicine service can discuss 
• Family matters – testing other relatives

• Options for future cancer risk management

Research options

EMBRACE

https://ccge.medschl.cam.ac.uk/embrace/

PROTECTOR

http://protector.org.uk/information-for-participants/

https://ccge.medschl.cam.ac.uk/embrace/
http://protector.org.uk/information-for-participants/




Management implications

Hanson H, Kulkarni A, Loong L, et al
UK consensus recommendations for clinical management of cancer risk for women with germline pathogenic variants in cancer 
predisposition genes: RAD51C, RAD51D, BRIP1 and PALB2
Journal of Medical Genetics Published Online First: 21 November 2022. doi: 10.1136/jmg-2022-108898



Evolving field

Guidance changes over time

Cancer risk and management options will be influenced by genetic 

results and family history

National guidance including:

NICE

Cancer Genetics Group (CGG)

Genomic Test Directory 


