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DO YOU KNOW WHAT A GENOME IS?

HAVE YOU HEARD OF THE 100,000 
GENOMES PROJECT?



DNA is made of a string of 4 nucleotides or 
bases – the ‘letters’ you’ll see written down: 
Adenine, Thymine, Guanine, and Cytosine 

These letters hold the information for 
making and maintaining you

They form your unique 
instruction manual or 

genome

DNA is tightly packed 
into chromosomes, so it 
takes up less 
space. These are like the 
chapters in your 
instruction manual.  



The remaining 0.1% accounts for all the genetic differences 
between us as individuals.

How the numbers stack up (part 1)

The genetic similarity 
between a human
and a human is…

99.9% 



3 billion base pairs of DNA

23 pairs of chromosomes

1human genome

How the numbers stack up (part 2)

20 000 genesab
o

u
t

A print-out of your genome would be 262,000 pages long.  
Of those pages, just about 500 would be unique to you!



Chromosome analysis     (karyotyping)

Whole genome screen

Low resolution

What are genetic diseases and how do we 
test for them?



Normal Karyotype





Why do we care about resolution?

Because it helps to make things clearer…



Array Comparative Genomic Hybridisation (aCGH)

Copy number analysis

Whole genome screen

Higher Resolution Genetic Diagnosis

Cannot  find small 
changes in the 
genome

Chapter or page 
missing not a 
spelling mistake



What Next?

• DNA Sequencing

• Checking for spelling mistakes in individual 
genes

– What effect do they have?

– Are they causing the condition?

– What does this mean for the patient?



Next Generation Sequencing
• New technology allowed the development of panel testing
• Allows multiple genes known to be associated with a disease 

area to be screened together simultaneously
• Cost effective and time-efficient
• Flexible: new genes can be added

Panels can be highly specialised (5-10 genes) or broad (50-60 
genes)

BUT:
• Still needs a hypothesis
• Only covers the genes on the panel

What is the ultimate ‘panel’ test?   Everything!



The Human Genome Project

• Launched in 1990 - completed in April 2003

• Public funding – approx $2.7 billion in total

• The first time the human genetic blueprint 
had been completely read

• Enabled the discovery of genes which 
cause disease

• Allowed genetic diagnostics to progress

• Paved the way for large-scale diagnostic 
sequencing programmes



100,000 Genomes Project: How did we get here?

1. The Human Genome Project (completed in 2003) generates a 
reference sequence at an estimated cost of $2.7 billion

2. The development of 
new technologies drives 
down the cost of Whole 
Genome Sequencing –
the $1000 genome is a 
reality!

3. The potential to bring real benefits to patients, drive research 
and drug development, and develop personalised medicine for the 
NHS, in the NHS, by the NHS



100,000 Genomes Project: Setting up
December 2012: David Cameron announces 
plans for the 100,000 Genomes Project as part 
of the Olympic legacy

December 2014: 11 NHS Genomic Medicine 
Centres are announced (including Oxford)

July 2013: Jeremy Hunt launches Genomics 
England, a company established to deliver the 
100,000 Genomes Project



100,000 Genomes Project: Key organisations

Genomics England runs the 100,000 Genomes 
Project. It also holds sole responsibility for data 
protection.

Oxford

NHS Genomic Medicine Centre

13 Genomic Medicine Centres form a network 
to deliver  the project at local level.

Health Education England work with the GMC’s 
to deliver the training needed.  

£300m public money funds the 100,000 
Genomes Project.  The Department of Health 
also owns Genomics England.

NHS England established the 13 NHS GMC’s to 
deliver the project within the NHS and defines 
quality standards.

England



100,000 Genomes Project: Aims 

Improve care for patients
New diagnoses, better understanding, more effective drugs

Enable medical research
Combining of genomic data and healthcare records to improve 
the understanding of the causes of disease

Commercial partners with controlled access to the data
ensure that the understanding from the project is turned 
into new medicines

Stimulate a UK genomics industry  

Increase public understanding
Encourage participation, create debate, involve everyone!

Mainstream genomic medicine across NHS care



100,000 Genomes Project: Who is it for?

Participants are:

Who benefits? EVERYONE!

Patients with a rare disease 
and their family members

Patients newly diagnosed with 

cancer



How the numbers stack up (part 3)

100,000 Genomes

70,000 patients and family members

21 petabytes of data (1 petabyte of data 

would take 2,000 years to play on an MP3 player)

13 Genomic Medicine Centres and 

85 NHS Trusts within them are 

involved in recruiting patients

1,500 NHS staff members (doctors, 

nurses, pathologists, laboratory staff, genetic counsellors) 



100,000 Genomes Project: What’s involved?

Participants give a blood sample 

Each participant signs a consent form 
agreeing to join the project

They are asked to share 
their data (genomic 

sequence and clinical 
information) with 
researchers and commercial 
partners

They also make choices about whether to receive 

information about additional findings



100,000 Genomes Project: Why take part?

If we have more children, will they 
be affected?

How will we be in 
5 years? ls this the right 

drug for me?

I am helping other 
people in the future



100,000 Genomes Project: What results will participants  get?

• To take part, participants have to agree to allow 

the main results or ‘pertinent findings’ to be 

reported to their clinical teams

• They are asked to make choices 

about health-related 
additional findings

• And also about reproductive 
additional findings (or carrier 
testing)



100,000 Genomes Project: How far have we come?

• By end of March 2017, 21,771 genomes had been 
sequenced

• The first results are being returned to Genomic Medicine 
Centres

• Over 29,000 samples have been collected

• A National Participant panel has been established to 
involve patients in how the project is run

• Changes to the consent forms have been suggested and 
implemented

• National training programmes have been designed and 
rolled out to NHS staff

There is still a long way to go!


