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Research project:  
 

Neuroprotective therapeutic approach for Spinocerebellar Ataxia type 2: 
pharmacological targeting of AMPK 

 
Principal researchers: Dr Clévio David Rodrigues Nóbrega, Universidade do Algarve 

(Portugal) 
 
Scientific Summary  
 
Spinocerebellar ataxia type 2 (SCA2) is a dominantly inherited disorder associated with the 
expansion of a CAG tract in the coding region of the causative gene ATXN2. In the last years 
several studies identified molecular targets and pathways implicated in SCA2 pathogenesis, 
however until now no therapeutic option is available to stop or delay disease progression.  
 
Recently, it was shown that AMPK targeting has neuroprotective effects in different 
neurodegenerative disorders, and thus we envisioned a project trying to study this hypothesis 
in SCA2, using a pharmacological compound that allow a more rapid translation to the clinics. 
Cordycepin is a promising candidate for our project as: i) mediates AMPK activation (through 
its phosphorylation); and ii) received orphan drug designation by EMA and FDA, allowing a 
rapid translation to the clinics and to SCA2 patients if the results from the study are positive. 
 
Data from the researchers’ laboratory strongly supports this AMPK activation effect by 
cordycepin, through the increase of the phosphorylated AMPK levels. They found that: i) 
cordycepin increases the levels of phosphorylated AMPK; ii) cordycepin reduces the levels of 
mutant ataxin-2 in a Neuro2A cell model; iii) cordycepin reduces the number of cells with 
mutant ataxin-2 aggregates in a Neuro2A cell model; and iv) cordycepin treatment is 
neuroprotective in vivo. The current project aims to further investigate these results: 
a) To investigate if cordycepin treatment is able to ameliorate the cellular phenotype in a 

SCA2 human neural model. 
b) To investigate if cordycepin treatment is neuroprotective in a lentiviral mouse model of 

SCA2. 
 
This study could possibly establish AMPK activation as a therapeutic strategy for SCA2. 
Cordycepin could reach the clinics and constitute a therapeutic option to SCA2 patients, 
possibly delaying the disease progression and increasing the life quality of the patients.  
 
Lay Summary  
 
Spinocerebellar ataxia type 2 (SCA2) is a dominantly inherited disorder associated with an 
abnormal expansion of a CAG tract in the coding region of the causative gene ATXN2. Despite 
important advances in understanding the disease pathogenesis, currently there is no 
therapeutic option available to the patients to stop or delay disease progression.  
 
This project aims to test the effect of a drug called cordycepin as a potential treatment for 
SCA2. The team have preliminary evidence from cell studies for its efficacy when acting via a 
specific pathway (called the AMPK pathway); they now want to confirm their results in a SCA2 
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mouse model and in SCA2 human nerve cells derived from patients with SCA2. The activation 
of this cellular pathway has been shown by other groups to have potential for other 
neurodegenerative conditions. In addition, this drug is already undergoing trial for other 
conditions and has been granted orphan drug status by the EMA and FDA, which would be 
helpful for future SCA2 human trials, if it is effective. 
 
Their results to date have shown cordycepin to reduce ataxin-2 levels and toxic aggregates 
from cells. They are now interested in confirming their findings. Potentially this approach may 
be effective in other SCAs which have similar pathologies at the cellular level. Dr Nobrega 
says that: “The project is based on previous studies from our laboratory and if successful it 
could represent a new therapeutic approach to treat SCA2 in the future.” 
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