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Research Project:   

  

Effect of targeting sphingolipid-metabolising enzymes in iPSC-derived sensory 
neurons obtained from FRDA patients  

  
Principal researcher(s): Dr Sara Anjomani Virmouni, Brunel University, London (UK) 
  
Scientific summary:   
 
In their pilot study in mouse and human fibroblast cells, funded by Ataxia UK, the research 
team found that sphingolipid metabolism is dysregulated in Friedreich’s ataxia (FRDA). 
Defective sphingolipid metabolism may also contribute to neurodegeneration in childhood-
associated Tuberous Sclerosis Complex and Fatty Acid Hydroxylase-associated 
neurodegeneration, as well as Alzheimer’s disease and other conditions. They then 
researched the efficacy of targeting sphingolipid-metabolising enzymes in FRDA fibroblast cell 
lines, finding that targeting the sphingolipid-metabolising enzymes in the S1P and Cer 
pathways led to decreased levels of reactive oxygen species, improved aconitase activity, 
mitochondrial membrane potential, copy number and mass, as well as protecting against 
oxidative stress.  
 
Now, the researchers aim to replicate some of the findings in iPSC-derived sensory neurons, 
which are most phenotypically relevant cell types affected by FRDA. The team believes that 
this research may yield novel targets for therapeutic strategies to treat FRDA.  
  
Lay summary:   
 

In healthy cells, a type of fats (lipids) called sphingolipids, are needed for regulating processes 
such as cell growth, blood vessel formation and inflammation. They are particularly important 
for the activity of the brain, and changes in sphingolipids in the body can have a large impact 
on brain function. Changes in levels of sphingolipids have been found to play a role in 
neurodegenerative conditions such as Alzheimer’s disease, Huntington’s disease, and 
Parkinson’s disease. By studying skin cells from mice and humans with Friedreich’s ataxia 
(FRDA), this research team found that changes to sphingolipid processing occur in FRDA. So, 
the researchers looked at targeting parts of these altered sphingolipid pathways in mouse and 
human skin cells with FRDA, and found this to have protective effects. Human skin cells are 
often used as a readily available cell model 

Now, the researchers plan to target sphingolipid processing in neurones as these are the most 
relevant cells to study in FA. You can create neurones in the laboratory by manipulating the 
human skins cells into what are known as induced pluripotent stem cells (iPSCs). These iPSCs 
have the potential to be made into any cell type of the body, so here they are made into 
neurones. iPSC-derived neurones are the most relevant cells to study in FRDA. The team 
hope to identify potential new targets for the development of therapeutic interventions in 
FRDA.  


