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Novel approach reduces SCA1 symptoms in animal model 

https://www.bcm.edu/news/novel-approach-reduces-sca1-symptoms-in-animal-model 

 

HOUSTON – (Aug. 6, 2020) – Research has shown that a mutation in the ATAXIN-1 gene 

leads to accumulation of Ataxin-1 (ATXN1) protein in brain cells and is the root cause of a rare 

genetic neurodegenerative disease known as spinocerebellar ataxia type 1 (SCA1). How healthy 

cells maintain a precise level of ATXN1 has remained a mystery, but now a study led by 

researchers at Baylor College of Medicine and the Jan and Dan Duncan Neurological Research 

Institute at Texas Children’s Hospital reveals a novel mechanism that regulates ATXN1 levels. 

Manipulating this mechanism in animal models of SCA1 reduced ATXN1 levels and improved 

some of the symptoms of the condition. The findings, published in the journal Genes & 

Development, offer the possibility of developing treatments that could improve the condition, for 

which there is no cure. 

“SCA1 is characterized by progressive problems with movement, including loss of coordination, 

and balance (ataxia) and muscle weakness. People with SCA1 typically survive 15 to 20 years 

after symptoms first appear,” said first author Larissa Nitschke, doctoral candidate in the lab of  

Dr. Huda Zoghbi at Baylor and Texas Children’s. 

“SCA1 is one of the adult-onset neurodegenerative diseases for which we know the genetic 

cause, in this case the gene ATXN1,” said Zoghbi, corresponding author of the work and 

professor of molecular and human genetics, pediatrics and neuroscience, and Ralph D. Feigin, 

M.D. Endowed Chair at Baylor. “When we identified the gene, we learned that mutations can 

cause the ATXN1 protein to remain in cells longer than normally. This is bad news for neurons 

as too much ATXN1 leads to their death.” 

The findings suggested that lowering the levels of ATXN1 might result in improved symptoms, 

so Nitschke and her colleagues looked for mechanisms that cells use to control the levels of 

ATXN1. 

How cells regulate ATXN1 levels 
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As with other genes, part of the ATXN1 gene codes for the protein itself and the rest is involved 

in regulating the expression of the RNA and protein encoded by the gene.  

“We looked at a regulatory region known as 5-prime untranslated region (5’ UTR), which is 

unusually long for the ATXN1 gene, and found that it keeps the protein in check so it does not 

accumulate to reach toxic levels,” Nitschke said. 

The researchers studied this region in great detail, piece by piece, looking to identify individual 

sequences or elements that might control the amount of ATXN1 that cells produce. They found 

several elements that fulfilled that function. 

Nitschke and her colleagues focused on one regulatory element that seemed important because it 

is conserved in many species. They discovered that this short piece could regulate ATXN1 

levels.  

“We also found that we could reduce the amount of ATXN1 produced with a microRNA called 

miR760 that binds specifically to the conserved small piece in the 5’UTR region. MicroRNAs 

are tiny RNA molecules that cells use to regulate the production of specific proteins by 

interacting with regulatory regions,” Nitschke said. “This finding encouraged us to test whether 

miR760 could reduce the amount of ATXN1 in animal models of SCA1.” 

Reducing ATXN1 in the cerebellum improves SCA1 symptoms in animal models 

Testing the effect of miR760 on animal models of SCA1 had to be planned carefully.  

“The role of ATXN1 in the brain is complex,” said Zoghbi, director of the Jan and Dan Duncan 

Neurological Research Institute and member of the Howard Hughes Medical Institute. “Having 

too much ATXN1 in the back of the brain, the region called the cerebellum, which is involved in 

balance and coordination, results in balance problems. Having too little ATXN1 in the part of the 

brain for learning and memory increases the risk of Alzheimer’s disease.” 

The researchers designed their experiments to reduce the levels of ATXN1 only in the 

cerebellum using gene therapy directed just at this brain region. The results were encouraging.  

Providing miR760 lowered the levels of ATXN1 and, importantly, improved motor and 

coordination deficits in the animal models of SCA1. 

“The most exciting part of our findings was that we could reduce some of the symptoms of 

SCA1 in the animal models,” Nitschke said. “Although we only lowered the levels of ATXN1 by 

about 25 percent, the mice significantly improved their movements. This result strongly supports 

further studies to explore the effectiveness of this approach to treat the human condition.” 

The findings not only highlight the importance of ATXN1 gene regulatory regions in SCA1, but 

also bring up the possibility that mutations in these DNA elements could lead to increased levels 

of ATXN1 and in turn increase the risk for balance problems. Identifying and analyzing the 

sequences of such elements in people with balance problems might have a potential to help 

provide a diagnosis. 
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