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Spinocerebellar Ataxia Type 2 (SCA2) 

•  SCA2 is a polyglutamine disorder caused by 
ATXN2 mutaKon. 

•  Gait ataxia, frontal execuKve dysfuncKon, slow 
saccades, and parkinsonism. 

•  Age of onset is characterized by anKcipaKon 
where CAG22‐23 is normal and CAG>32 causes 
disease. 

•  Characterized by Purkinje cell death. 
•  Gain of normal funcKon (Duvick et al., Neuron 
2010). 



Ataxin 2 regulates mRNA, Ca2+ 
movement and endocytosis 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•  SCA2 phenotype is worse in paKents homozygous for the 
disease allele (Ragothaman and Muthane, 2008). 

•  SCA2 phenotype is worse in homozygous vs heterozygous 
ATXN2 transgenic mice (Huynh et al., 2000). 

•  ATXN2 knockout mice are obese (Kiehl et al., 2006; Huynh et 
al., 2009). 

•  Reversibility of SCA1&3 transgenic mouse phenotype (Zu et al., 
2004; Boy et al., 2009). 

•  shRNA injecKon in brains of ATXN1 mouse improved phenotype 
(Xia et al., 2004). 

Hypothesis 
ReducKon of ataxin‐2 expression or mRNA 
stability provides a therapeuKc avenue for SCA2. 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ATXN2 IntersKKal Promoter DeleKons 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DeleKon of an ETS family transcripKon factor 
binding site reduced ATXN2‐luc expression  

mCGA 
    d14 

...ctccgactCGAggtaaagag... 

...ctc--------------gag... 

...ctccgacttccggtaaagag... ATXN2 
100% match for an ETS family 
transcrip7on factor element located 
on the ATXN2 nega7ve strand: 

5’‐CCGGAAGT‐3’ 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EMSA supershii assays verified interacKons with 
ETS family transcripKon factors ELF‐2 and ETS‐1 

ETS1 ELF2 

Shi^ 

6% NaKve gel  
SH‐SY5Y protein lysate 

An7body 

Other things  
bind this probe Labeled  ds oligo 

Protein  
complex 

Supershi^ 

An7body  None 



ATXN2‐luc expression in mice 

Line 75  Line 75 



ATXN2‐luc expression in excised Kssues  

Real Time PCR 

6x106  

photons/s/cm2  

Line 75 

Luciferase 
Mouse Atxn2 

(% rela7ve to brain) 



Summary & Conclusions 

•    New reporter system for studying ATXN2 
 expression control. 

•    Inhibitory elements likely exist to control 
 ATXN2 expression. 

•    We iden7fied a cri7cal region in ATXN2 where 
 ETS factors act. 

•    ATXN2‐luc was highly expressed in cerebellum. 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