SCAD: a platform technology for CNS delivery of duplex RNA by intrathecal administration
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THERAPEUTICS

|ntr0duction Durability: Durable knockdown activity of SCAD siRNA in the CNS
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) Delivery of oligonucleotide-based therapeutics has remained a challenge and ASOs are the only oligonucleotide < 15 g 157 < 1257

modality with clinical success in neurological disorders. £8 100 { § £ 100 $ * £ 100 g—4- —f - acsr
 Typical ASO and duplex RNA molecules have a strong negative charge, which naturally make poor cellular uptake 8g ™ F Hi SO

but phosphorothioate (PS) modification of ASO enhance cellular uptake by interaction with many surface and <% 1 J £ S 2

. . . . . s 25 OB T . 25

extracellular proteins like integrins, G-protein-coupled receptors (GPCRs), scavenger receptors, etc. ICV injection &% N £= s= n P

) Duplex RNA (dsRNA) does not tolerate the same chemistry used by ASOs (e.g., 2'0-methoxyethyl, 2'MOE) and PS oot W W s ot w B w s 60 ) 3'*:d y*;'ﬂ 50 60
: o ) e . . - . me (da ime (day ime (da
due to their negative impact on duplex’s binding affinity to cognitive mRNA sequences and RISC loading. Brain (Frontal Cortex) Spinal Cord (Lumbar) Periphery (Liver)

) We have developed a technology termed SCAD (smart chemistry-aided delivery) for delivering dsRNA to the
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Figure 5. Durable knockdown activity of siSOD1-ACO in mice and NHPs.
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aCSF AsO**®!  siSOD1(1)-ACO  siSOD1(2)-ACO aCSF ASO™  SXXX-ACO  SIXXX-ACO 150 - Figure 8. SCAD delivered siRNA to lung via intratracheal
(28nmole)  (10nmole) {10 nmole) (10nmol) (5 nmol) (10 nmol) 5 molkg = 30 mgkg instillation in mice.

* Intratracheal instillation of siSod1-ACO at 5 or 30
mg/kg in C57BL/6J mice and animals were sacrificed at
day 14 to detect mouse Sod1l mRNA expression by RT-
gPCR. * P<0.05, *** p<0.001.

 SCAD showed stronger knockdown activity compared
to siRNA without ACO in the lungs.
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Figure 3. SCAD delivered siRNAs efficiently knocked down target gene expression in mice receiving single ICV dose.

* Lead ACO sequence was conjugated with siRNAs for SOD1 (A) and gene X (B).

e SCAD siRNA and ASO for the same target gene were administrated at the indicated dose into mice by ICV injection, and target
MRNA expression was assessed 14 days postdosing. ASO>°P! js an ASO identical to Tofersen in sequence and chemistry (A).
ASO** is a published sequence for gene X (B).
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CNS tissue distribution, PK and cell type specificity of activity for SCAD

Safety: Favorable safety profile of SCAD (siRNA-ACO) in rats and monkeys
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Figure 4. Biodistribution, PK and cell type-specificity of SCAD in the CNS. RAG-17 CNS ALS scap™ T
* A. Rats were intrathecally (IT) dosed with siSOD1-ACO at 4.8 mg/dose and sacrificed on day 15. Distribution of the antisense iy *
strand of siSOD1 was detected by RNAscope™ in situ hybridization (ISH) and is shown as red signal in the sections. RAG-13 CNS ALS SCAD —

* B. PK of siSOD1-ACO after a single IT dose at 1 mg/dose in SD rats (n=6) by LC-MS/MS.
e C-F. An ACO was conjugated to an siRNA for mouse Gfap (astrocyte specific), mouse Tubb3 (neuron specific), mouse lbal

RAG-21 CNS ALS scap™ D *

(microglia specific) and rat Map2 (neuron specific) to create 4 SCAD structures which were dosed to C57BL/6J mice by ICV at 0.2 RAG-22 CNS AD scab™ D x
mg/dose or to SD rats by IT at 0.9 mg/dose. Target gene expression was assessed 14 days postdosing. . . .
. *P<0.05, ** P<0.01, *** P<0.001, **** P<0.0001. ODD : Orphan Drug Designation granted by FDA W Pre-clinical % IND filed
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