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Gene Editing and CRISPR 

What are genes? 
 

 Genes are specific sections of our DNA that code for proteins which all have different functions. 
Proteins are made in every one of our cells. Some genes are turned ‘on’ or ‘off’ according to 
where a cell is in the body, so not all proteins are made in every cell. If genes are incorrectly 
turned on or off, which can happen in genetic diseases, debilitating symptoms can sometimes 
occur.  

 DNA code is represented as four letters, with each letter indicating a chemical compound, or 
‘base’. DNA is made up of four bases arranged in a long sequence. 99% of this code has the 
same order in all humans, but we all have slight variations that make us different to each other. 
The four bases are:  

A, T, C, G 

 So, a gene might look like this (although they are normally much longer): 
ATCCCGTTC 
 

Genes can contain errors 
 

 Let’s look at our gene again:              ATCCCGTTC 

 Genes are ‘read’ in groups of three letters, so this gene will be read as: 
ATC  CCG   TTC 

 Each group of three will be made into a different building block of one final protein. There are 
normally hundreds of these building blocks in each protein. Sometimes, a person will have extra 
letters or missing letters (insertions and deletions) in a gene. 

 In our gene, an extra T might be added into the code, meaning the groups of three bases will 
change: 

ATCCTCGTTC     ATC CTC GTT C… 

 This means the protein won’t be made properly, and the function it has in the cell cannot take 
place. This can result in medical problems for the affected person  

 Addition or deletion of genes can happen by chance, or changes can be inherited from one or 
both of our parents, as we get one copy of every gene from our father, and one from our mother. 

 
 

 

 



Page | 2  Genetic Alliance UK 

 

 
CRISPR 
 

 This potential to add and delete bases can be used by scientists. The newest, fastest, and most 
precise way to do this is using a new technology called CRISPR. 

 Using CRISPR, if scientists know the order of bases in a specific gene, they can find that gene in a 
person’s DNA within a cell and cut the genetic code at exactly the right place, like DNA scissors. 

 The DNA tries to repair itself but often gets it wrong, stopping the gene from working. This can be 
useful for scientists trying to find out what happens when a gene is disabled. 

 With CRISPR, scientists can also introduce a new strand of DNA into the space made by cutting the 
DNA, such as a working copy of a gene. This means that scientists could replace faulty genes with 
working ones. 

 More work needs to be done to perfect the CRISPR technique, but it has lots of potential 
applications. One of the most promising is that it could be used to ‘fix’ genetic mutations by 
replacing non working genes with working ones. The speed and precision of the technique means 
that in the future scientists could be able to replace several genes within a person’s DNA, so that a 
genetic condition that arises from several mutations could be prevented. Research is already 
being carried out in some diseases, including thalassaemia and sickle cell anaemia. 

NERRI – what’s it all about? 
 

 Genetic Alliance UK is part of a European funded project, called NERRI. This three-year long 
project has been asking people for their view on neuroenhancement technologies. These are 
technologies, from drugs, to gene editing, to computing, that could enhance otherwise healthy 
brains. The project seeks to understand the concerns of the general public across Europe when 
asked about the use and regulation of new technologies to enhance brain function. 

 As part of this project, we are using a survey to ask you for your opinion of use and regulation of 
gene editing technologies, which will feed into a wider report on public attitudes to 
neuroenhancement technologies. 

Below are some links you might find useful: 
 
Genetic Alliance UK 

 Our website has information about our work and the organisations we support 

 Our online information covering the basics of genetics 

NERRI 

 Information about the NERRI project  

 A list of resources for learning more about neuroenhancement  

CRISPR 

 A useful short video for understanding CRISPR in more depth 

 A useful online article for learning more about CRISPR  

 Useful information from the Wellcome Trust about genome editing and its regulation 

 

 

 

http://geneticalliance.org.uk/
http://geneticalliance.org.uk/education1.htm
http://www.nerri.eu/eng/about.aspx
http://www.nerri.eu/eng/resources.aspx
•%09www.youtube.com/watch?v=2pp17E4E-O8
http://gizmodo.com/everything-you-need-to-know-about-crispr-the-new-tool-1702114381
http://www.wellcome.ac.uk/About-us/Policy/Spotlight-issues/Genome-editing/index.htm

