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Research project – Validating the therapeutic effect of an antisense 

oligonucleotide on mitochondrial physiology in cellular models of 

DRPLA 
 

This project was made possible by a donation from Andrea and Paul Compton, who 

have a son affected by DRPLA, and have created a foundation called CureDRPLA. 

 

Principal researchers: Prof Paola Giunti and Dr Rosella Abeti from University 

College London (UK) and Dr Manolis Fanto from King’s College London (UK).  
 
 
Scientific Summary: 

 

Dentatorubropallidoluysian atrophy (DRPLA) is a rare, autosomal dominant 

neurodegenerative disease characterised by cerebellar ataxia, epilepsy, myoclonus, 

choreoathetosis, and dementia. At present, there is no cure available for this type of 

disorder.  

 

Similarly to other polyglutamine (polyQ) disorders the main cause is the expansion of 

trinucleotide cytosine–adenine–guanine (CAG) repeats encoding a polyQ tract in the 

coding region of causative genes. Our study aims to validate the possibility of 

lowering the expanded CAG repeats that otherwise will accumulate into polyQ 

proteins impairing and damaging cell and mitochondrial physiology. Previous studies 

on DRPLA patients showed that mitochondrial adenosine triphosphate production 

was reduced. Thus, supporting a potential direct effect of expanded 

polyQ causing mitochondrial dysfunction.  

 

Besides, studies on other polyQ related disorders such as Spinocerebellar ataxias 

(SCAs) and Huntington's disease (HD), sharing phenotypic similarities with DRPLA, 

demonstrated the role of mitochondrial dysfunction in their pathogenesis. These 

include defects in mitochondrial electron transports chain complex activities. 

Mitochondrial dysfunction has been well studied in neurodegeneration and epilepsy, 

both involved in DRPLA. 

 

Our strategy is to use the previously gained knowledge to develop a more effective 

therapeutic intervention for the treatment of DRPLA. Previous studies in other polyQ 

diseases showed that antisense oligonucleotides can reduce the levels of 

pathogenic polyglutamine proteins.  
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Lay Summary: 

 

Dentatorubropallidoluysian atrophy (DRPLA) is a rare genetic disorder characterised 

by progressive unsteadiness (ataxia), abnormal movements, severe seizures, jerking 

of limbs, and dementia, starting in childhood or in adulthood.  

 

At present, there is no cure available for this type of disorder. Our study aim is to 

investigate if DRPLA cellular models recapitulate some of the disease's features and 

use this as a platform to appraise and test treatments to halt the disease's 

progression. We have evidence of a specific treatment that we have shown to be 

effective in other types of ataxia and may be effective in DRPLA.  

 

We will use DRPLA cellular models to determine the efficacy of this treatment and 

hopefully discover a disease modifying therapy that can ameliorate the lives of 

people with this devastating condition. 


