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Scientific Summary  
  
In EA2, loss-of-function mutations in CaV2.1 induce a compensatory up-regulation of 
CaV2.2 and/or CaV2.3. Despite this, the up-regulated channels are unable to substitute 
fully for CaV2.1, likely because they are not as efficient as CaV2.1 in supporting synaptic 
transmission. 
 
This group have recently found that the efficiency of calcium channels in supporting 
synaptic transmission is regulated by a splicing event generating two alternative isoforms 
for each channel (EFa and EFb). The three channels differ in the relative abundance of 
the two alternative splice isoforms. In the brain, EFa (the isoform more efficient in 
supporting synaptic transmission) represents >40% of CaV2.1 but only ≤5% of CaV2.2 
and CaV2.3. They reasoned that CaV2.2 and CaV2.3 would substitute more efficiently for 
CaV2.1 if the relative abundance of the EFa isoforms could be increased. 
 
They plan to shift the EFa/EFb balance in favour of EFa in CaV2.2 and CaV2.3 by 
CRISPR/Cas9-mediated genome editing, and use in utero electroporation to direct 
CRISPR/Cas9 constructs in the cerebellum of CaV2.1-deficient rodents, to rescue ataxic-
like behaviours. 
 
Lay Summary  
 
Efficient communication between brain cells relies on calcium channels, which are 
proteins that allow calcium to enter brain cells in a controlled manner. At least three 
different types of calcium channels regulate communication between brain cells. Episodic 
ataxia type 2 (EA2) occurs when mistakes (or mutations) happen in the genetic code of 
the most efficient of these channels, the P/Q-type. Mutations in this channel impair the 
function of the protein, which leads to the symptoms of EA2. 
 
When the function of P/Q-type channels is impaired, most brain cells try to compensate 
by producing more of the other two types of calcium channels. However, this is not 
sufficient to restore normal communication between brain cells, likely because the up-
regulated channels are not as good as the P/Q-type in supporting brain communication.  
 
Crucially, each type of calcium channel comes in different versions. This group have 
recently found that some of these versions are highly efficient at supporting brain 
communication, and other versions are not. These researchers reasoned that the calcium 
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channels up-regulated in EA2 would substitute more effectively for the defective P/Q-type 
channels if they could switch them into their highly efficient versions. 
 
To investigate this, the researchers will use a tool which allows them to edit genes, to 
switch the calcium channels up-regulated in EA2 into the highly efficient versions. They 
will then test whether this improves motor control symptoms in an animal model of EA2. 
 
More than eighty different mutations impairing the function of P/Q-type channels have 
been identified in EA2 patients. Because this approach takes advantage of a general up-
regulation of non-P/Q-type calcium channels, rather than targeting individual mutations 
responsible for this form of ataxia, it may open the possibility of a gene therapy beneficial 
for all EA2 patients. 
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