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The “hunt” for an answer continues 
 
Functional deficits have been identified in striatal neurons of mice expressing the mutation for 
Huntington’s disease. This research identifies a potential target for therapy treatment.  
 
Shelby Brock 

Huntington’s disease (HD) is a terminal neurodegenerative disorder which is the result of a 
repeating sequence of three nucleotides, CAG, in the huntingtin (HTT) gene.1 Repeats in this 
sequence are normal, but when it is repeated more than 40 times, the carrier is almost guaranteed 
to develop HD. Symptoms begin with difficulty concentrating and tremors and progress to 
involuntary movement (called chorea) and psychiatric decline.2 This is an autosomal dominant 
disease, meaning that the offspring of someone with Huntington’s has a 50% chance of 
developing the disease themselves. While there is no cure for this disease, most therapies focus 
on the treatment of symptoms.  
 
In the pursuit of mechanistic knowledge of this disease, McAdam et al.’s team at the University of 
Edinburgh published a paper in Neurobiology of Disease which focused on the striatal neurons of 
mice with and without the HTT mutation.3 The striatum was chosen because it is rich in excitatory 
medium spiny neurons (MSNs), which are known to cause chorea (uncontrollable movement) 
when degenerated because the striatum is associated with voluntary movement.4 The 
researchers chose to study cell properties during high and low stimulation to identify latencies or 
defects. They hypothesized that MSNs are vulnerable to presynaptic dysfunction because they 
receive high amounts of excitatory input but would be unable to sustain those inputs overtime.  
 
In the study, three groups of mice were used: wild type, homozygous HTTQ140/Q140 mutants, and 
heterozygous HTTQ140/+ mutants. The mutant mice have human mutations of the CAG repeat 
inserted into their genome, making them “knock-in” mice. A culture of striatum neurons was made 
from each mouse and the firing properties 
were assessed.  
 
Normal synapses have synaptic vesicles 
which release neurotransmitter into the 
synaptic cleft (exocytosis) and are taken 
back into the presynaptic cell (endocytosis) 
to be recycled into the vesicle pool to be 
released again. This process is illustrated 
in Figure 1. McAdam’s team found that the 
cells of the homo- and heterozygous mice 
had significantly lower amounts of vesicle 
endocytosis, which would result in lower 
vesicle availability, lower neurotransmitter 
release, and, eventually, synaptic failure 
because of an inability to sustain the high 
volume of input being relayed through the 
striatum. However, this discrepancy in 
vesicle fusion timing only occurred at high-frequency stimulation. This coincides with the author’s 
hypothesis that synaptic dysfunction stems from an inability to maintain high levels of input.  

N E U R O P H Y S I O L O G Y  

Figure 1-Normal vesicle recycling in a presynaptic cell. 
Created using BioRender. 
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Activity patterns stimulate the release of dopamine from medium spiny neurons, which is 
responsible for expected reward behavior and smooth coordination of movement. Some medium 
spiny neuron function relies on constantly active neurons to temporarily cease firing to encode 
salient environmental cues.5 If these cells do not fire consistently or cease firing at the wrong time, 
then the information input from other regions cannot be properly encoded, which includes 
voluntary movement.  
 
Since this study’s results were found in both the homo- and heterozygous mice before physical 
symptoms of HD occurred, this suggests that those with the mutation have inherent dysfunction 
of their cells for their entire life. Slowed vesicle endocytosis may serve as a possible mechanism 
that might compound over time to promote the full manifestation of HD. Since this identifies a 
discrepancy in function before degeneration begins, it can be inferred that it is involved with the 
pathology of HD.  
 
These findings could potentially stem future research on how vesicle timing leads to degeneration 
and potentially target the striatal excitatory neurons (specifically, vesicle fusion) when considering 
pharmacological ways to slow the progression of Huntington’s. Future experiments should be 
conducted in vivo to verify results and test how vesicle fusion changes over time with full inputs 
from other brain regions.  
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