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Here are some examples:

Cancer
Most cancers are caused by errors 

in multiple genes. These genes then 
make faulty proteins, which make cells 

divide more often than they should. 
When cells divide too much a tumour 

forms.

Alzheimer’s Disease

Although the main risk factor for 
Alzheimer’s disease is age, there are 
many genes which (if mutated) can 

contribute to the likelihood of someone 
getting Alzheimer’s disease.

Red Blood Cells
Red Blood Cells (RBCs) have many 

different proteins on their outside. Each type 
of protein is encoded by a different gene. 
Knowing the correct mix of proteins on 
someone’s RBCs is important for blood 
transfusions. If someone gets incorrect 

blood, their body recognises it as ‘non-self’ 
and their immune system attacks it. This 

makes the blood clump up, becoming sticky. 
Clumped blood is dangerous, and can kill 

patients.

DNA and Human DNA and Human 
HealthHealth

More than one gene...
Unlike the ability to taste PTC (which we examined in session 1), most 
human diseases are not caused by only one gene. 

Can you think of any further 
examples? 

Hint: diseases which have lots of 
different forms are often caused by more 

than one gene.
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DNA SequencingDNA Sequencing
DNA sequencing technologies have improved a lot since they were 

first used: The first human genome project cost more than 100 million 
dollars, but today we can sequence a genome for less than $1000.

Use your DNA sequencing discovery sheet to find out about one 
era of DNA sequencing: 

      ____ generation         

____ generation              ____ generation

Circle the image which 
represents your DNA 

sequencing era.

Which era of sequencing are 
your group examining?

 _______

Based on what you have read, have a go at decoding DNA 
using 1st, 2nd or 3rd generation sequencing techniques. 

Use the larger laminated versions of the images above and the 3D DNA 
bases to build your molecules in groups. 

Starting with 1st generation sequencing, each group should then explain 
their sequencing method to the group. 
Remember to include the major breakthroughs made using your method!
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In groups, consider your debate character:

Are they for or against the UK10 project?

What is / are their reason(s) for this point of view?

Your Opinion....

After what you have learnt today, would you want to get your genome sequenced? 

Explain your choice: consider where your data would be stored and who would 
own this data. 

The UK10 project will sequence 10,000 individuals from the United 
Kingdom, 4000 of whom are healthy and 6000 of whom have a 
suspected genetic disease.

The project aims to uncover more information about polygenic 
traits (traits influenced by more than one of our genes). 

The more we know about the human genome, the closer we are to 
personalised medicine – where the treatment you are given is based 
upon your particular DNA.

(Remember: most genes give increased or decreased risk of disease, but do not mean 
you will certainly get the disease).
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Recap...Recap...
Complete the summary using the words below:

Most human diseases are not caused by one faulty gene. Instead, they 
are influenced by multiple genes. Traits caused by multiple genes are 
called ____________. 
DNA sequencing allows us to find out the alleles a person has for 
every gene. 
____________ methods have improved a lot in the last 50 years. 
____________ DNA sequencing used radioactive labels to determine 
if each base was A, C, G or T. The most recent DNA sequencers, 
known as ____________ sequencers, are small enough to fit in the 
palm of your hand. 
The ability to sequence genomes cheaply raises the question of 
whether we should sequence everyone’s genomes. An advantage 
of sequencing everyone’s genomes could be ____________. The 
____________ project in the United Kingdom aims to sequence 10,000 
genomes to investigate minor impacts that genes can have on human 
health. 
However, DNA data is a type of ____________ therefore it is important 
to consider how this data is stored and protected.

If you would like to know more about how DNA sequencing 
and questions concerning Big Data, you can use the following 
resources:

Blood groups, test 
your knowledge and 
learn about another 
type of protein 

Who owns your DNA?

Interactive Game

Youtube Video

https://educationalgames. 
nobelprize.org/education-
al/medicine/ bloodtyping-
game/gamev2/index.html 

https://www.youtube.com 
/watch?time_contin-
ue=27&v=e30ZgPwFyCI

personalised medicine  .  UK10  .  Big Data  .  polygenic traits 
DNA sequencing  .  first generation  .  third generation 
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