Developing a therapy for
spinocerebellar ataxia type 2
(SCA2)



Spinocerebellar Ataxia Type 2 (SCA2)

e Caused by CAG expansion =2 expanded polyQ

e CAG22 is common, CAG >35 causes disease

* Protein: ataxin-2
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Hypothesis

[Reduction of ataxin-2 dose is therapeutic for SCA2. }

 SCA2 phenotype is worse in patients homozygous for
the disease allele.

* SCA2 phenotype is worse in homozygous vs
heterozygous ATXNZ2 transgenic mice.

 ATXNZ2 knockout mice are obese but have no
neurodegeneration, while SCA2 patients are lean.

 SCA1 & SCA3 mouse phenotypes are reversible.

e ATXNI1 shRNA injection improves ATXN1 mouse
phenotype.



Compound Screening

Screen 350,000+ compounds for inhibitors of ATXN2-luc expression

Primary assay:
NCGC Secondary assay 1:
Secondary assay 2:

Secondary Assay 3:
Secondary Assay 4:

UTAH _
Tertiary assay 1:

Tertiary assay 2:

gHTS for ATXN2-luc inhibition
Recombinant FFLuc counter-screen
SH-SY5Y toxicity test

ATXN2-lac repressor / lac operator luc
CMV-luc

gRT-PCR for endogenous ATXN2
Western blots for ataxin-2



LOPAC Screen

1280 compounds in 1536-well plates
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Promoter analysis

Characterize the expression control regions of
ATXNZ2 and see if anything could be exploited

therapeutically

ATXNZ2 promoter and 3’-UTR deletions useful
for determining promoter regions required for
compound action
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Like for regions required for ETS transcription
factor action, ATXN2 deletions may be useful for
identifing regions required for compound action

ETS Element
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Ataxin-2 increases & aggregates
with ETS1 overexpression

ETS1 Transfected Vecter Transfected
Control

HEK293



ATXNZ2-luc Transgenic Mouse




ATXNZ2 expression
Allen Brain Atlas




ATXN2 3’-UTR Deletions
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Expression of ATXNZ2 antisense
NcRNA may regulate ATXNZ2

ATXN2 Promoter and 5’-UTR
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429 bp 274 bp intron >6 bp

Compounds downregulating ATXN2 may up- or down-regulate ATXN2 ncRNA
A similar type of regulatory mechanism has been observed for SCA7:
Sopher et al (La Spada lab) CTCF regulates ataxin-7 expression through

promotion of a convergently transcribed, antisense noncoding RNA.
Neuron. 2011 Jun 23;70(6):1071-84.
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ATXN2 Antisense ODNs
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