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CHROMOSOME

NORMAL

MICRO-ARRAY

high-level testing

MICRO-ARRAY TESTING 

IS TESTING AT THE 

CHROMOSOME OR 

BOOKSHELF LEVEL

look at one section of  
chromosome, not at 

specific genes

EACH GENOME 
IS L IKE A 

BOOKCASE

EACH GENOME 
IS L IKE A 

BOOKCASE

EACH GENOME 
IS L IKE A 

BOOKCASE

DUPLICATION
One or more books / 
chapters are doubled

DELETION /
MICRO-DELETION

One or more books / 
chapters are missing

GENEGENE
Each book is a 
GENE with 

multiple chapters

Each 
CHROMOSOME 

is a bookshelf
CHROMOSOME CHROMOSOME CHROMOSOME 



PATIENT PRESENTING WITHOUT A PERSONAL HISTORY
OF BREAST CANCER

Breast 
symptoms

Breast 
symptoms

Breast 
symptoms

Known gene (causative) 
pathogenic variant in the 

family, or referral 
recommended by another 

Genetics service?

ASSESS 
FAMILY 

HISTORY

NO

NO

Ask about first 
and second 

degree 
relatives, 

including aunts, 
uncles, 

grandparents,
nephews, 

nieces
and half-siblings 

on both 
maternal and 

paternal sides.

Is there either...

JEWISH 
ASHKENAZI  
HERITAGE

Is there only one 
female relative affected 

with unilateral breast 
cancer at >40 y.o.a. 

(on either maternal or 
paternal sides)?

PATIENT IS  AT NEAR 
POPULATION RISK.

Give advice as per NICE Guideline 
CG164: Familial Breast Cancer: If  the 

family history changes (another relative 
is diagnosed with cancer) or if  they 

themselves develop breast symptoms.

They are at similar risk to any other woman in 
the general population. Breast cancer is 

common (population lifetime risk is 1 in 8) and 
therefore many women will have a relative 

affected with breast cancer without being at 
increased risk of  developing breast cancer 

themselves. The family history today doesn’t 
suggest that their family is one of  the small 

proportion with an underlying genetic cause.

Breast awareness information • HRT and 
Contraception advice • Lifestyle advice: 
diet / alcohol / smoking; breast feeding; 
family size and timing • Advice to attend 

national screening programmes, including 
NHS BSP when invited

ANY UNUSUAL /  
ASSOCIATED 

CANCERS 

(sarcoma or osteosarcoma 
<45 y.o.a, glioma or childhood

adrenocortical tumours)

NO,  NONE

YES

YES

YES

YES 
(ANY)
YES 

(ANY)

GENE TESTING 
MAY BE INDICATED

GENE TESTING 
MAY BE INDICATED

GENE TESTING 
MAY BE INDICATED

REGIONAL GENETICS 
SERVICE /  GENOMICS 

MEDICINE CENTRE
YES

OR

NOYES

1 
AFFECTED 
RELATIVE

One first degree female 
relative diagnosed with 

breast cancer <40 years

One first degree male 
relative diagnosed 

with breast cancer at 
any age

One first degree relative 
with bilateral breast 

cancer where the first 
primary was diagnosed 

<50 years

OR

OR

OR

2
AFFECTED 
RELATIVES

One first- or 
second-degree 

relative 
diagnosed with 
breast cancer at 

any age

One first- or 
second-degree 

relative 
diagnosed with 

ovarian cancer at 
any age

Two or more female relatives 
diagnosed with breast / ovarian 

cancer on paternal side of  the family

Two first degree relatives or one first 
degree and one second degree relative 

on the same side of  the family 
diagnosed with breast cancer at any age

OR

AND

3
AFFECTED 
RELATIVES

Three first degree or 
second degree relatives 
on the same side of  the 
family diagnosed with 

breast cancer at any age

SECONDARY 
CARE 

BREAST UNIT

YESYES

YES

YES

YES

YES

FURTHER FAMILY 
HISTORY ASSESSMENT

Formal lifetime risk 
of  breast cancer

Formal risk 
of  gene mutation 

in family

YES 
(ANY)

AND

(ONE OF THESE SHOULD BE 
A F IRST DEGREE RELATIVE)

Does the patient have...



WHOLE GENOME

WHOLE EXOME

TARGETED PANEL 

SINGLE GENE 

D
IA

G
N

O
S

T
IC

P
R

E
D

IC
T

IV
E

EXON INTRON INTRON

(NON-CODING DNA)

Testing whole 
genome, including 

coding & 
non-coding

Testing whole 
genome, but only 
coding or exon 

DNA

Testing one 
or multiple genes 

(up to 100) in 
coding & some 
non-coding DNA

Testing coding & 
some non-coding 

DNA for one 
single gene

INTRON INTRONEXON EXON

(CODING DNA)

EXON

INTRON (NON-CODING DNA)

(NON-CODING DNA) (NON-CODING DNA) (NON-CODING DNA)

EXON

EXON EXON EXON EXON

EXON EXON EXONINTRON

EXON

Gene

Gene

1 or more DNA base-pairs1 or more DNA base-pairs1 or more DNA base-pairs

Gene

EXON

INTRONEXON EXON

Exon DNA

Whole Genome

P
R

E
D

IC
T

IV
E

P
R

E
D

IC
T

IV
E Targeted testing for 

genetic alteration (1 or 
more base pairs) within 

a gene which has 
already been identified 

in another family 
member e.g. a change in a 
single base pair resulting in 

variant BRCA1

Targeted testing for 
genetic alteration (1 or 
more base pairs) within 

a gene which has 
already been identified 

in another family 
member e.g. a change in a 
single base pair resulting in 

variant BRCA1

Targeted testing for 
genetic alteration (1 or 
more base pairs) within 

a gene which has 
already been identified 

in another family 
member e.g. a change in a 
single base pair resulting in 

variant BRCA1



TUMORTUMORTUMOR

Constitutional DNA is DNA found in every cell of  
the body, including germ cells, i.e. egg or sperm.  
Also called germ-line DNA as it is the source of  

DNA for all cells in the body.
•

Constitutional DNA may be passed to offspring.
•

Constitutional  DNA testing (usually via blood 
sample) tests for inherited disorders.

•
Examples would be testing for BRCA1 or 
BRCA2 gene variants which would confer 

a high risk of  developing breast and ovarian 
cancer in women.

Somatic DNA variants occur after conception, and 
can occur in any cell in the body except germ cells.

•
Somatic DNA variants are therefore not inherited, 

and cannot be passed to offspring.
•

Somatic DNA variants may (but do not always) 
cause cancer: Somatic DNA testing is generally 
used to test tumour tissue, specifically to guide 

cancer treatment
•

Examples would be HER2 testing in breast cancer 
when considering treatment with Herceptin, or 

EGF-R testing in non-small cell lung cancer

Somatic DNA variants occur after conception, and 
can occur in any cell in the body except germ cells.

•
Somatic DNA variants are therefore not inherited, 

and cannot be passed to offspring.
•

Somatic DNA variants may (but do not always) 
cause cancer: Somatic DNA testing is generally 
used to test tumour tissue, specifically to guide 

cancer treatment
•

Examples would be HER2 testing in breast cancer 
when considering treatment with Herceptin, or 

EGF-R testing in non-small cell lung cancer

Somatic DNA variants occur after conception, and 
can occur in any cell in the body except germ cells.

•
Somatic DNA variants are therefore not inherited, 

and cannot be passed to offspring.
•

Somatic DNA variants may (but do not always) 
cause cancer: Somatic DNA testing is generally 
used to test tumour tissue, specifically to guide 

cancer treatment
•

Examples would be HER2 testing in breast cancer 
when considering treatment with Herceptin, or 

EGF-R testing in non-small cell lung cancer

SOMATIC 
DNA TESTING
SOMATIC 

DNA TESTING
SOMATIC 

DNA TESTING
CONSTITUTIONAL 

DNA TESTING



NHS GENOMIC MEDICINE SERVICE

NHS GENOMIC MEDICINE SERVICE

1 NATIONAL GENOMIC 
TEST DIRECTORY

7 GENOMIC
LABORATORY HUBS

Nationally standardised testing 
criteria • Testing can be accessed 

by non-genetic specialists 
(mainstream testing)

Part of  a national testing network • 
No longer limited to individual 

CTMCs • Commissioned by NHS 
England (not CCGs)

Referrals triaged centrally

PRIMARY CARE

GMCs are formed from Regional Genetic 
Services • Initially set up to 

deliver 100,000 genomes project • 
Each cover population of  3–5 million

Doctors • Genetic counsellors • 
Family history administrators

Routine 
referral

Advice 
letter

Appointment 
(offered throughout 

the region)

Family history 
questionnaire 

sent

Urgent advice 
from on-call 

consultant or GC

GENOMIC MEDICINE 
CENTRES

GENOMIC MEDICINE 
CENTRES

GENOMIC MEDICINE 
CENTRES


