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Spinal muscular atrophy (SMA) is an autosomal recessive motor neuron disorder caused by reduced b/
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repeated dosing via intrathecal injection. A single 12 mg dose, assuming the average weight of = § S 40 expression of YWHAZ12 in a multiplex assay.
Newborn is 3.5 kg, translates to 3.57ug/g in a newborn mouse. Spherical Nucleic Acids (SNA) are % % s é 20
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Nusinersen-SNA increases full-length SMN mRNA

_ _ _ Figure 3. Survival of Nusinersen-SNA treated A7TSMA mice. Mice were genotyped at PO (day of birth) C | .
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Nusinersen-SNA increase survival to a maximum of 82 days while scramble SNA has no effect on survival.
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Full-length SMN m RNA A7 SMN mRNA (B) Linear Nusinersen improved survival of A7 SMA mice to a maximum of 28 days. The data is summarized e SNAS Increase uptake of MOE Nusinersen in cell models Iacking SMN1 but
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Nusinersen-SNA increases full-length SMN mMRNA and | | _ |
SMN protein levels in SMA patient fibroblasts + Complete enrollment in all treatment groups

| u  Perform EMG, compound muscle action potential (CMAP) and motor unit
A ] _ SMN protein and mRNA levels — ] .
SMN protein expression B =< = number estimation (MUNE) to assess the extent of motor neuron
s R ° 18 correction
GRP94 s o < 5 16 4| & SNA3Oug —e— SNA 30ug '
= % S —O— linear 10ug T T 16 1| —e— MO 40ug
o E g c = 14 1| —8— linear 20ug T —v— delta7 SMA - ] . . : : : : :
2 © 200- ? F200 2 2 , || 77 aetar v T 14 1 _a— delta7 Het - * Determine Nusinersen-SNA bio-distribution and SMN levels in all
= o ® 3 P 1| —— delta7 Het T T :
g = - Bl 2 3 o) L L] = qp{ % scramble SNA 30ug - T treatment groups using ELISA and Western blot.
FL-SMN ° o 21 Bl R, | B = = 10 - I 2 It
; E 100 .. .. ... .. .. .-100 g i _g) 8 !‘ A4 I E 10_ | : -
= o BRiBRIRIBIR | ¥ 2 25y = BV S . Lo +TTII7F-
1. 200nM Nusinersen-SNA » S g g g g é g — g"’; %’ 6 ; fgiﬂ g o ‘..' gae Referen CeS
2. 500nM Nusinersen-SNA b . 7 7 % % 7 7 L a P /’ifﬂ ¥ = 1 =4ary ‘ —
3. 5000nM Nusinersen-SNA - sa5  EO6  SA66 S066 =686 6 > F=1 T a n _ §¢.‘s I = : )
4. 5000nM negative control SNA - \;., 2 = o N fé 4 A\ g e 1. S. Lefebvre et al., Identification and characterization of a spinal muscular atrophy-determining gene. Cell 80, 155-165 (1995).
5 5000nM linear Nusinersen : :usmt.arsen-SNA Sligenuelestide conceniraiion (1) 0 2 = 2. A. H. Burg}ieos,géE.gggtg%OSg)inal muscular atrophy: why do low levels of survival motor neuron protein make motor neurons sick? Nat
eg.atlve Control SNA » R@V NBUI‘OSCI' ’ 7_ .
6. untreated cells : E:;:::::n (') 1' 2' é zll é é ; é 51'01'1 1|21l31l41l51|61I71l81l92|02I1 o+t——F—F——F """ 3. ]. R. Mendell et al,, Single-Dose Gene-Replacement Therapy for Spinal Muscular Atrophy. N Engl ] Med 377, 1713-1722 (2017).
0 1 2 3 4 567 89 1011 12131415161718192021 4. R.S. Finkel et al., Nusinersen versus Sham Control in Infantile-Onset Spinal Muscular Atrophy. N Engl ] Med 377, 1723-1732 (2017).
Figure 2. Effect of Nusinersen-SNA and Nusinersen on SMN protein levels in vitro. SMA patient fibroblasts A Age (Days) B A D 5. Y. Hua et al.,, Peripheral SMN restoration is essential for long-term rescue of a severe spinal muscular atrophy mouse model. Nature 478,
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blot showing total SMN protein and loading control GRP94. GRP94 protein loading control was detected with ADI- _ _ _ _ _ _
SPA-850-F (Enzo Life Sciences). SMN was detected with VMA00249 (Bio-Rad). (B) Densitometric quantification of Figure 4. Weight curves to 21 days of age in treated and untreated control mice. Mice were weighed each day.

SMN western blot (solid bars) and qRT-PCR of full-length SMN mRNA (hashed bars) from identically treated wells. (A) Weights are similar in A7SMA mice treated with linear or Nusinersen-SNA treated mice. (B) Weights are similar in Proc Natl Acad Sci U S A 110, 7625-7630 (2013).
SMN gRT-PCR was performed on SMA patient fibroblasts (GM09677C) that were plated in 96-well plates and treated A7TSMA mice t.reated with morpholino to ISS-N1 or Nusinersen-SNA . The scramble-SNA did not alter the weight of 8. P. N. Porensky et al, A single administration of morpholino antisense oligomer rescues spinal muscular atrophy in mouse. Hum Mol Genet
in triplicate with SNAs in complete media. After cell lysis, cDNA was derived from extracted RNA and assessed by gqRT- the A7SMA mice. 2 leas-leny (2L

PCR with technical duplicates for each sample. Full-length SMN2 was measured relative to GAPDH.




