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Polyglutamine & PolyQ diseases 



Spinocerebellar ataxias (SCA) &  
Polyglutamine expansions 

 
Many caused by CAG-expansion  

• SCA1 (ATXN1), SCA2 (ATXN2), SCA3 (ATXN3), SCA6, SCA7, SCA17 

 
Clinical symptoms: 
• Adult onset 
• Slow progressive (15-30 yrs) 
• Cerebellar symptoms 
• Non-cerebellar symptoms: spasticity, hyperreflexia, weakness, 

cramps, fasciculations, atrophy, cognitive impairment, 
Parkinsonism, autonomic dysfunction 
 



ALS 
& Polyglutamine expansions 

Yeast screen for TDP-43 toxicity: Pbp1 (orthologue of Ataxin-2) 

 
 



Ataxin-2 in ALS 



What about other polyQ genes in ALS? 



ALS case in Dutch SCA1 family (ATXN1 polyQ) 



ALS case in Italian SCA1 family 

Rossella Spataro & Vincenzo La Bella; J Neurol (2014) 261:1442–1443 
 

 
 



ATXN1 & ALS in Italian ALS cohort: 

Conforti et al.; Neurology. 2012 Dec 11;79(24):2315-20 

 
 



ATXN2 vs ATXN1 



Aim(s) of the study 

To investigate whether there is an increase in the 
number of CAG/CAT repeats in ATXN1 in ALS 
compared to non-ALS controls 
 





Methods 

Step 1: Sanger sequencing – 850 samples 
• Advantage: The actual length of the repeat  
• Disadvantage: Artifacts and Low Call Rates 
• Outcome: 29 & 30 Most common alleles 
 
Step 2: Repeat PCR – All samples 
• Automated calling 

 
 
 



ROC-analysis: Best 32 or 33 (sens=0.75, spec=0.28) 



ROC-analysis + Distribution: Intermediate = 33 - 40 



ATXN1 & ALS 



ATXN1 & ALS 



Association analysis 

OR = 1.28   
95% CI : 1.07-1.53 
p = 0.0036 (one-sided) 
 
Fixed & Random effects model 
Heterogeneity n.s. 



ATXN1 & Survival after onset 

Corrected for Sex, Site of onset & C9ORF72 (p = 0.14) 



ATXN1 & Age at onset 



(Preliminary) Conclusions - Genetics 

Significant association with an increased length of CAG(/CAT) 
trinucleotide repeats in ATXN1 and ALS 

• Cut-off 33 
• Dominant model 

 
No enrichment for intermediate ATXN1 expansions in C9ORF72 
expanded ALS individuals  
 
No significant difference in survival 
 
No difference in age at onset 
 

 
 



Discussion 

ATXN1 vs ATXN2 
 
• Allele frequency intermediate expansion  

• ALS:  1-2% in ATXN2 vs 6% in ATXN1  
• Controls:   0.4% in ATXN2 vs 5% in ATXN1  

 
• RR:  ATXN2 3.06 (pooled, Sproviero et al.) vs ATXN1 1.22 (p=0.01)  

 
• Genetic differences (eg. CAT interruptions) 
• Biological differences 
 

 
 



Discussion – The next step 

Steven Boeynaems – KU Leuven 
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