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OBJECTIVE

To develop a vectorized adeno-associated virus (AAV) gene silencing approach to
modulate ataxin-2 (ATXNZ2) expression as a potential therapeutic approach for some
neurodegenerative diseases.

INTRODUCTION

* Amyotrophic lateral sclerosis (ALS) is a neurodegenerative disorder characterized by the degeneration of motor
neurons in the brain and spinal cord, resulting in gradual loss of voluntary muscle control, paralysis, and fatal
respiratory failure. Although familial forms of ALS exist, the multifactorial nature of sporadic ALS remains elusive.?

* Recent animal studies have shown that Atxn2 deficiency disrupts the ataxin-2-TDP-43 interaction and ameliorates
TDP-43 proteinopathy, a causative factor in ¥97% of ALS and tau-negative frontotemporal dementia (FTD) cases.?

* Thus, ATXN2 silencing offers a promising therapeutic strategy for neurodegenerative diseases caused by aberrant
ATXN2 expression and TDP-43 proteinopathies.

METHODS

In vitro guide selection

Assessment of ATXN2 knockdown by guides following in vitro transfection

* Fifty-one guides with optimal guanine and cytosine content and predicted binding were cloned into plasmids and
transfected into HEK293 cells.

o After 48h, ATXN2 mRNA knockdown was assessed by luciferase activity. The knockdown detected by the 14 best
guides was further assessed by quantitative polymerase chain reaction (qPCR).

Assessment of ATXN2 knockdown by guides following in vitro transduction

* These 14 guides were cloned into the vMiX™ platform, inserted into AAV9 vectors, and transduced into
HEK293 cells.

e  ATXN2 mRNA knockdown was assessed by gPCR.

In vivo lead candidate assessment

* The vector with the greatest in vitro ATXN2 mRNA knockdown efficacy (AVB-205) was selected for in vivo evaluation in
BAC-ATXNZ2-Q72 transgenic mice.

* AVB-205 (4 doses), vMiX.CT (Control vector; CONT.), or vehicle (PBS) were administered by intracerebroventricular
(ICV) injection into neonatal heterozygous BAC-ATXN2-Q72 mice and their wild-type littermates.

* After 8 weeks, all mice were euthanized and ATXN2/Atxn2 mRNA knockdown, miRNA guide expression, and vector
genomes per cell (vg/cell) were evaluated in cortex and spinal cord by digital PCR (dPCR) and qPCR, respectively.

RESULTS

In vitro results
* Luciferase activity was quenched up to 79% in 14 out of 51 guide candidates tested (Figure 1A).

* Transfection (Figure 1B) and transduction (Figure 1C) experiments showed multiple effective guides; one guide G-3
(AVB-205) was selected to test further in vivo.

Figure 1: In vitro guide selection
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Mean  SD. Statistical significance assessed by mixed effects analysis *p<0.05 (vs CONT.).

In vivo results

ATXN2 mRNA was knocked down by AVB-205 by up to 70% in a dose-dependent manner in the cortex of

BAC-ATXN2-Q72 mice (Figure 2A).

Between 1-10 vg/cell of AVB-205 in cortex yielded a significant ATXN2 mRNA knockdown (on average: 29-70%;

Figure 2A-B).

ATXN2 mRNA knockdown by AVB-205 was 25-30% in spinal cord yielded from 0.25 vg/cell (Figure 2C-D).

Figure 2: ATXN2 mRNA knockdown by AVB-205 in BAC-ATXN2-Q72 mice
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Mean  SD. Statistical significance assessed by 1-way ANOVA followed by Dunnett’s multiple comparisons test; Tp<0.0001 (vs Naive).

Doses: 3-fold dilution between doses.

AVB-205 achieved up to 59% Atxn2 mRNA knockdown in a dose-dependent manner in the cortex of wild-type

littermates (Figure 3A).

On average, 5—7 vg/cell yielded a knockdown of 20—-60% (Figure 3B).
Atxn2 mRNA knockdown by AVB-205 was 22%, yielded from 0.35 vg/cell in spinal cord (Figure 3C-D).

Figure 3: Atxn2 mRNA knockdown by AVB-205 in wild-type littermate mice
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(vs Naive). Doses: 3-fold dilution between doses.

A strong negative correlation was found between ATXN2 mRNA expression in cortex and vg/cell (p<0.005; Figure 4A)

or miRNA guide expression (p<0.0001; Figure 4B).

ATXN2 mRNA knockdown of 50% was achieved by transduction in the cortex of 0.8 vg/cell and expression of 2.5x102

miRNA guides (per ug RNA; Figure 4A-B).

Figure 4: Relationship between vg/cell, guide, and ATXN2 mRNA
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CONCLUSIONS

e Taken together, these data provide support for further testing of AVB-205 in
neurodegenerative disease models to evaluate phenotype modification and product
development for ALS and some forms of FTD.
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