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What are SCAs?




SCA Symptoms/Signs







“We think it has something to do wztb your genome.”






Non-polyQ Ataxias

EA2
SCAS
SCA10
SCA11
SCA13
SCA14
SCA15/16
SCA19/22
SCA20
SCA23
SCA27
SCAZ28
SCA31 & 36
SCA35

beta3-spectrin
toxic RNA

Kinase (TTBK2)

Kinase (PKCy)
LoF)

Dup 11q (260kb )
Prodynorphin

FGF14 LoF

mitochondrial AAA protease
toxic RNA

transglutaminase TGM6



Dominant SCAs

Repeat is variable in normals
Pathological repeat length different
Repeat unstable-> Anticipation

No homologies other than polyQ-tract
SCAG: Ca* channel (CACNA1A)
SCA17: transcription factor (TBP)




Poly-Q Pathogenesis




SCAZ2: Phenotype & Gene

Ataxia

Slow saccades
Neuropathy
Parkinsonian features
Dystonia & Spasticity
ALS-like
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Association of Long ATXN2 CAG Repeat Sizes With
Increased Risk of ALS

[J Controls
M Case patients with ALS
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Arch Neurol. 2011;68(6):739-742. doi:10.1001/archneurol.2011.111






Oh, cr‘aP.’
Was that

SCA2:

Polyglutamine disease
Phenotypes:

Ataxia

PD

ALS







Why the Mouse ?

 (Cells do not have a
Cerebellum

« Cerebellar Circuits very
similar in Mouse and Human.

— Cost & Safety
— Precise timing of disease onset and treatment.

— Easier Differentiation between symptomatic and
disease-modifying effects.



Animal Models




Outcomes: Moutaxia




The tg-Pcp2-ATXN2[Q58] mouse




Human control SCAZ patlent

wild type

AtaXi n- 2[Q58]
mouse
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Functional Analysis
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“Discouraging data on the antidepressant”



Treatment Strategies for SCAs




Mutant ATAXN2 and Ca?t Release




Mutant ATAXN2 and Ca?t Release




Ataxin-2 action on Ca2* movement in vitro.
(cultured primary Purkinje cells from
ATXNZ2 transgenic mice)

Does dantrolene have an effect in vivo ?
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Dantrelene is neureprotective in the ATXN2@Q58 mouse model
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The Pcp2 -tg(ATXN2Q127) mouse has a more severe phenotype.

Temporal Map of
Motor behavior vs.:
- Anatomical changes

- Slice Physiology ATXN2q 5,
- Transcriptome Changes . .
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Rotarod behavior 1s abnormal 1n
the ATXN2[Q127] Mouse
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Purkinje cell firing becomes abnormal
at onset of motor dysfunction.
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From ICC to gPCR
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Transcriptome Dysregulation

PC Firing Changes
Mol. Layer Thinning

PC Death
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Dose Response Confirmation for Human ataxin 2, ID: 13737, Cell Line: HepG2, Primer
Probe Set: RTS3642, Transfection Reagent: Electroporation
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ASO-133 localized to deep cerebellar nucle1







The NIH SCA-CRC confirms progression rates
for the SCAs Shown by EURO-SCA

Total SARA Score
40
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T'ransiation Is bidirectional

* Bedside to Bench important.

* Culture change from the “one grad-
student-one PI” model to multi-center
trials.

* Rodent trials can distinguish between
symptomatic changes and disease
modification.



For rare diseases
Mouse trials are a must !

Formal Randomization

Multi-investigator & Multi-center

Multiple models

Multiple mouse backgrounds & both sexes
Pre-specified outcome criteria

Funding Agencies & Journals



e Animal Models
— Pattie Figueroa
— Duong Huynh, PhD.
— Stephen Hansen, Ph.D.
— Warunee Dansithrong, Ph.D.
— Marion Schiffmann
— Don Atkinson

— Tim-Rasmus Kiehl, MD
e Dantrolene Study
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If we pull this off, we’ll eat like kings.
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