
Sequencing your genome to diagnose ataxia 
 

Several research studies are underway in the United Kingdom using what is called 
“next generation sequencing” to identify the cause of inherited conditions.  At the 
moment NHS diagnostic tests can only identify the underlying genetic cause in about 
half of families with suspected inherited areas of ataxia.  This is for two reasons.  
Firstly, research in the last twenty years had identified a huge number of different 
parts of the genetic code (genes) causing ataxia in different families, and all of these 
tests have not yet been established in NHS laboratories.  Secondly, not all ataxia 
genes are known.   
 
Major advances in DNA sequencing technology have changed the landscape 
dramatically in the last few years. It is now possible to read the sequence of whole 
human genome to identify the spelling mistake (called a mutation) that causes 
inherited ataxia.  This is not available as an NHS service, but being carried out in a 
number of research laboratories throughout the UK. If these research studies find the 
likely genetic cause, then these results can be confirmed in an NHS laboratory, and 
then used in the ataxia clinic.   
 
Most research labs are using something called “whole exome sequencing”.  This 
involves reading about 2% of the human genome sequence, focussing on the most 
important parts that code for the protein building blocks that make up cells within the 
body.  This has identified new causes of ataxia in 2013 and 2014, and also can 
rapidly identify known causes of ataxia in blood samples from affected individuals.  
However, it is important to note that this is not always very straight forward.  This is 
because all of us carry a naturally occurring genetic variation (called polymorphisms). 
Sorting out which changes cause the ataxia and which are just polymorphisms is 
very challenging. This requires very powerful computers, often takes a lot of time, 
and sometimes requires further experiments in the laboratory.  
 
Another initiative currently underway is the 100,000 genomes project run by 
Genomics England, which is a company owned by the National Health Service.  
There is a pilot study underway recruiting patients with unexplained inherited 
conditions to see if sequencing the whole human genome can also help diagnose 
inherited conditions including ataxia.  Patients are being recruited from University 
College London hospitals, in Cambridge and in Newcastle. 
 
Taken together these research initiatives are changing the way we will diagnose 
inherited ataxia, and although it is difficult to put a timeframe on this, it is likely that 
these will become embedded within the NHS over the next few years.  Our hope is 
that a simple blood test will lead to the diagnosis of a specific form of ataxia in a 
short period of time (weeks or months, rather than many years).  This will allow the 
best genetic counselling, give the best supportive care and hopefully reveal new 
causes of ataxia which we are able to treat. 
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