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Research project:  
 

Development of a selective high throughput screening assay for the discovery of 
compounds replacing frataxin in FA 

 
Principal researchers: Dr Benoit D’Autréaux, Institute for Integrative Biology of the Cell, 
CNRS-CEA-Université Paris-Saclay Cell Biology department, Paris (France) 
 
Scientific Summary  
  
Friedreich’s ataxia (FA) is a neurodegenerative condition caused by defective expression 
of frataxin, a mitochondrial protein of elusive function. This group propose to explore new 
therapeutic approaches based on pharmacological replacement or enhancement of FXN 
function.  
 
They recently developed an assay which allows them to monitor the enzymatic activity of 
frataxin in vitro, which lead to better understanding of the role of frataxin. In this project, 
they plan use this biochemical assay to develop a cell-free high throughput screening 
assay of large chemical libraries for the identification of molecules mimicking or 
potentiating FXN activity.  
 
The main advantages of this assay compared to cell-based assays are to  

i) select molecules directly targeting the primary defect in FA,  

ii) circumvent cell-penetration, stability, toxicity and selectivity issues  

iii) reduce the time of screening to increase the number of conditions and 

compounds that could be tested.  

From this screen, they plan select a number of active compounds that will be further 
evaluated in animal models of FA, and modified by drug-design to improve their 
efficiency in vivo. 
 
Lay Summary  
 
Friedreich’s ataxia (FA) is a neurodegenerative condition caused by a genetic mutation in 
the frataxin gene. Genes contain instructions for how to make protein, so the frataxin 
gene contains instructions for how to make the frataxin protein. The mutation in the 
frataxin gene causes less protein to be produced. People with FA have roughly 5-10% of 
the frataxin protein that would be seen in the cells of someone without FA. 
 
Frataxin has an important role in some cellular functions, so in the cells of people with FA 
these functions are not carried out effectively.  
 
The main therapeutic strategies that are currently under development for FA are gene 
therapy - which aims to replace the mutated frataxin gene - or targeting of other proteins 
in the cell to make up for the fact that frataxin is unable to function. Although these are 
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promising strategies, there is still no treatment available to slow or prevent the 
progression of FA. 
 
This group propose a different strategy. They aim to develop drugs that would replace 
the frataxin protein or enhancing the activity of residual frataxin in the cells of FA patients. 
Until recently, this strategy could not be explored because it was very difficult to measure 
the level of frataxin activity. A type of experiment developed by these researchers 
recently made this possible. 
 
Now these researchers are able to measure frataxin activity, they aim to test a large 
number of chemical compounds to identify those which could function in the place of 
frataxin, and those which could enhance the activity of frataxin. They aim to test at least 
100,000 compounds.  
 
In future work, any compounds that are identified will be further tested in animal models 
of FA, and modified to improve their efficiency. These researchers hope that eventually 
these compounds could be tested as treatments for FA.  
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