
 

Ataxia UK, 12 Broadbent Close, London N6 5JW                      www.ataxia.org.uk 

T 020 7582 1444 Helpline 0845 644 0606  F 020 7582 9444 E office@ataxia.org.uk 

Chair:  Dr. Harriet Bonney  Chief Executive:  Sue Millman     Patrons:  Kim Wilde;  Prof Bob Williamson;  Paul Coia 

Ataxia UK works across the whole of the UK and is a charity registered in Scotland (no SC040607) and in England and 

Wales (no 1102391) and a company limited by guarantee (4974832) 

Research project:  
 

Generating new Friedreich’s ataxia models for validating HSV-1 FXN gene therapy 
in Dorsal Root Ganglia 

 
Principal researchers: Dr Filip Lim, Department of Molecular Biology, Universidad 

Autónoma de Madrid (Spain) 
 
Scientific Summary  
  
In a previous Ataxia UK-funded project, this group generated a novel HSV-1 vector, very 
similar to one already found to be safe in clinical trials for pain therapy (David Fink, Uni 
Michigan). They used the natural neurotropism of the vector to deliver a frataxin (FXN) 
transgene to deeply buried dorsal root ganglion (DRG) neurons after footpad injection.  
 
To translate this non-invasive gene therapy to the clinic, biodistribution, and efficacy 
studies in Friedreich’s ataxia (FA) animal models are of high priority. However, current 
mouse models pose several obstacles: avoiding cardiac lethality, masking of localised 
vector effects by severe phenotypes, and the costly and labour-intensive process of 
crossing different transgenic mice and screening for desired genotypes.  
 
During this project, this group will aim to construct HSV-1 vectors to knock down frataxin 
in wild-type animals, or knock out frataxin in floxed FXN mice, to rapidly generate cell and 
animal FA models. This approach will complement whole animal models, eg by 
circumventing lethal cardiomyopathy, or by restricting pathology to localised tissues. 
Although primarily to advance translation of their gene therapy to the clinic, these tools 
will also facilitate the work of other groups needing FA models. 
 
Lay Summary  
 
Friedreich’s ataxia (FA) is caused by a fault (or mutation) in a gene, which contains 
instructions for how to make the frataxin protein. A treatment option in the future could be 
to replace the mutated gene with a non-mutated version, thus allowing correct production 
of frataxin. Treatments of this type are called gene therapy. This group have spent more 
than 10 years developing a gene therapy for FA. They have recently developed a viral 
transporter (or vector), capable of delivering the correct frataxin gene to the spinal cord 
neurons of rats, after injection in their paws.  
 
As well as being a non-invasive and easy procedure, their method was designed to have 
all the safety features of a viral vector already used in clinical trials for pain, and can also 
be produced at clinical scale. To evaluate the suitability of this method as a treatment, 
they need to collect data regarding the efficacy and spread of the vector in FA animal 
models. However, most of the current FA mouse models are expensive and labour-
intensive to produce.  
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In this project, they propose to make viral vector tools that will help researchers to make 
new FA models, which, although are not complete animal models, will be cheaper and 
faster to make. By using these viral vector tools in combination with certain laboratory 
mouse models, they can also collect data on the efficacy and spread of the viral vector, 
as well as testing whether their vectors have the potential to reach enough of the right 
spinal neurons to have a therapeutic effect. All of the information gained in this project 
will help to speed up their efforts to move laboratory research into clinical trials. 
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