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— Disclosure

| am a full-time employee of Sangamo Therapeutics

TTTTTTTTTTTT



— SCN2A haploinsufficiency
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— Loss of function mutations in the SCN2A reduce Na, 1.2 expression and alter
neuronal excitation
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* Reduced Na,|.2 expression impairs neuronal
excitation and synaptic plasticity
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* Restoring normal levels of Navl.2 is expected to
correct neuronal function
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— Zinc Finger Activator approach to treating haploinsufficiency disorders
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— Zinc fingers are nature’s solution for highly specific DNA binding

HAO

Zinc Fingers are At least 782 human genes Most natural Zinc Finger
natural proteins encode for Zinc Finger Proteins function to
that bind DNA sequences Proteins regulate the epigenetic state

with high specificity of other genes
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— Zinc finger-mediated activation of Nav1.2 as a potent and specific therapeutic
avenue for treating SCN2A haploinsufficiency
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ZF-A is packaged
into AAV vectors

Several potential routes
of administration,
including IV and CSF

ZF-As activate the targeted gene

AAVs deliver ZF-As to neurons.
and restore protein levels.
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— Active ZF-As were found at all three Scn2a transcription start sites
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_ ZF-As upregulate Scn2a long transcript in a dose-dependent manner in WT
mouse cortical neurons
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RT-qPCR

* Upregulation of Scn2a long transcript causes a dose-dependent repression of the middle Scn2a transcript

TTTTTTTTTTTT

Sangqm@ Mouse primary cortical neurons were harvested 7 d after AAV infection; Normalized to mean of Atp5b and Eif4a2. Mean +/- SD. 9



___ ZF-A mediated activation of the long Scn2a transcript increases Na, 1.2 in WT
mouse cortical neurons
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» Do these in vitro findings translate in vivo?

Mouse primary cortical neurons were harvested 8 d after AAV infection;
Normalized to Na*K*-ATPase. Mean +/- SD.




— Early ZF-A leads were evaluated in vivo for Scn2a upregulation
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— ZF-As upregulate Scn2a long transcript in several brain regions and spinal cord
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— ZF-As elicit a dose-dependent increase in Na,1.2 expression
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RNAScope shows ZF-As increase Scn2a levels by more than two-fold in single

neurons
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__ Lead ZF-As candidates increase Scn2a expression and restore Na, 1.2 levels
in Scn2a haploinsufficient mouse cortical neurons
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— Lead candidate ZF-A restores Scn2a expression to normal in Scn2a*/- mice in
Vivo
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— Conclusion

ZF-As targeting mouse ScnZa increase Scn2a long transcript expression and Na, 1.2 levels in
Scn2a*’* and Scn2a*" mouse cortical neurons in vitro

* In vitro to in vivo translation achieved with ZF-As targeting Scn2a
* Na,l.2 levels are elevated in several brain regions of WT mice following ZF-A treatment
* Lead ZF-A restores normal Scn2a long transcript levels in the brains of Scn2a*" mice

in * Demonstrated proof-of-concept that ZF-As can be utilized to potentially to treat diseases
caused by haploinsufficiency
i (3 ® PoC also achieved for ZF-As targeting mouse Shank3 as a therapeutic approach for treating
%— .& Phelan-McDermid syndrome. See Daniel Chung’s poster — P415 (Wednesday 5pm and
Thursday 830pm)
o/ \J
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