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Research project:  
 

DNA repair pathways underlie common genetic mechanisms that modulate onset in 
spinocerebellar ataxias and other inherited ataxias 

 
Principal researchers: Dr Conceicao Bettencourt, Prof Henry Houlden, Prof Wood & Prof 

Giunti, Institute of Neurology, University College London (London) 
 
Scientific Summary  
 
This project will investigate whether genetic differences in DNA repair mechanisms contribute 
to earlier age of symptom onset in spinocerebellar ataxia (SCA). It will focus mainly on SCA 1, 
2, 3, 6, 7, 17, dentatorubral-pallidoluysian atrophy and spinobulbar atrophy. These disorders 
have abnormal DNA nucleotide repeat expansions (CAGCAGCAG)n, otherwise known as 
polyglutamine diseases. Longer repeat expansions are associated with earlier age at disease 
onset. A recent genome wide association study (GWAS) consisting of 1462 patients with 
Huntington disease (also a polyglutamine disorder) and SCAs demonstrates that various 
components of the DNA repair gene complex (PMS2, FAN1 and RRM2B in chromosomes 8 
and 15) significantly modify age at onset of Huntington Disease and selected SCAs. Larger 
studies of patients with SCA are required to validate these results and to elucidate underlying 
molecular mechanisms.  
 
So far researchers have collected over 3,733 DNA samples from patients with polyglutamine 
diseases. They are stored at the Institute of Neurology. They have begun performing multiplex 
PCR on the samples to confirm the length of their (CAGCAGCAG)n expansion. These 
samples will also be genotyped using the Illumina Infinium multi-ethnic global plus custom 
exome beadchip at the UCL Genomics core facility. The project aims to enroll 9000 subjects, 
which will give us >99% power, at genome-wide significance level (p=5×10-8) to detect 
variants of similar effect size to those observed in the previous GWAS. The researchers are 
working with various SCA study groups/consortiums worldwide on material transfer 
agreements in order to achieve their target number. They are also working with clinicians and 
research groups to collate core and advanced clinical features of these patients. This 
additional information will allow them to identify genetic variants associated with other 
important clinical factors such as disease progression or age at death.   
 
The project aims to extend this study to Friedreich’s Ataxia (FA). FA also has abnormal 
number of DNA nucleotide repeat expansions but in the untranslated region of the genome (ie. 
Intron). They currently hold 200 DNA samples from patients with FA at the Institute of 
Neurology and are also in the process of securing more samples. 
 
Lay Summary  
 
This project is a genetic study looking at the DNA repair mechanism in the modulation of age 
onset in a range of ataxias. These include six spinocerebellar ataxias (SCAs), known as 
polyglutamine diseases, which are genetic disorders that can be transmitted from one 
generation to another and are caused by expansions in the genes which cause the ataxia. All 
genes are made up of nucleotides that are held together in a chain. Each nucleotide is 
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identified by a letter (A, T, C or G). In this group of SCAs the gene is extended because of 
extra copies of a series of nucleotides (identified by the letters C-A-G.) 
 
It has been known for some time that longer coding CAG repeat expansions are associated 
with earlier disease onset. However, the difference in age at onset is not always accounted for 
by CAG repeat length in the DNA, which implies the existence of additional modifying factors. 
A study investigating genetic modifiers in Huntington’s disease (another polyglutamine disease 
caused by a similar genetic defect as these SCAs) has led to the identification of genes (acting 
in the DNA repair pathways) that can predispose for an earlier appearance of symptoms.  
The research team at UCL has followed up this finding by looking at an independent cohort of 
polyglutamine diseases, including SCAs 1, 2, 3, 6, 7 and 17, and have confirmed the 
association of DNA repair genes with the age of onset in SCAs. With this current project, they 
plan to understand in more detail the molecular mechanisms behind it, with the eventual aim of 
finding ways of modifying the system and developing treatments.  
 
The research team at UCL also plan to expand these findings to other ataxias (including 
Friedreich’s ataxia, SCA8 and SCA12). Another part of the project involves working on a large 
number of samples from people with unidentified ataxias. As mutations in DNA repair genes 
are causal in some ataxias, the research team will see whether the cause of the ataxia in 
these patients involves the DNA repair genes. This may lead to the identification of new genes 
which cause ataxia and thus specific diagnoses for patients.  This project is being run by a 
PhD student under the co-supervision of Dr Bettencourt and Prof Henry Houlden at the 
Institute of Neurology and Dr Paola Giunti at the London Ataxia Specialist Centre, located in 
the same institute at UCL.  
 

This project is co-funded with Spanish ataxia not-for-profit organization ACAH (L’Associació 
Catalana d’Atàxies Hereditàries) and Spanish ataxia patient group R+SCAs (PLATAFORMA 
DE APOYO A LA INVESTIGACIÓN DE LAS ATAXIAS ESPINOCEREBELOSAS) 
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