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CLAIMS:

1. An oligomeric compound comprising a modified oligonucleotide consisting of 16, 17, 18, 19, or 20 linked
nucleosides and having a nucleobase sequence comprising at least 15 or at least 16 contiguous nucleobases of any of the
nucleobase sequences of SEQ ID NOs: 20-50, wherein the modified oligonucleotide comprises at least one modification

selected from a modified sugar moiety and a modified internucleoside linkage.

2. An oligomeric compound comprising a modified oligonucleotide consisting of 17, 18, 19, or 20 linked
nucleosides and having a nucleobase sequence comprising at least 15, at least 16, or at least 17 contiguous nucleobases
of any of the nucleobase sequences of SEQ ID NOs: 20-27, 29-30, or 32-50, wherein the modified oligonucleotide

comprises at least one modification selected from a modified sugar moiety and a modified internucleoside linkage.

3. An oligomeric compound comprising a modified oligonucleotide consisting of 18, 19, or 20 linked nucleosides
and having a nucleobase sequence comprising at least 15, at least 16, or at least 17, or at least 18 contiguous nucleobases
of any of the nucleobase sequences of SEQ ID NOs: 20-27, 30, or 33-50, wherein the modified oligonucleotide

comprises at least one modification selected from a modified sugar moiety and a modified internucleoside linkage.

4. An oligomeric compound comprising a modified oligonucleotide consisting of 19 or 20 linked nucleosides and
having a nucleobase sequence comprising at least 15, at least 16, or at least 17, at least 18, or at least 19 contiguous
nucleobases of any of the nucleobase sequences of SEQ ID NOs: 20, 22, 24-27, 30, 33-50, wherein the modified
oligonucleotide comprises at least one modification selected from a modified sugar moiety and a modified

internucleoside linkage.

5. An oligomeric compound comprising a modified oligonucleotide consisting of 20 linked nucleosides and
having a nucleobase sequence comprising at least 15, at least 16, or at least 17, at least 18, at least 19, or at least 20
contiguous nucleobases of any of the nucleobase sequences of SEQ ID NOs: 20, 22, 25, 27, 35, 39-46, or 49, wherein
the modified oligonucleotide comprises at least one modification selected from a modified sugar moiety and a modified

internucleoside linkage.

6. The oligomeric compound of any of claims 1-5, wherein the modified oligonucleotide has a nucleobase
sequence that is at least 80%, 85%, 87.5%, 88.2%, 89%, 89.4%, 90%, 93.7%., 94%, 94.7%., 95%, or is 100%
complementary to the nucleobase sequence of SEQ ID NO: 1 when measured across the entire nucleobase sequence of

the modified oligonucleotide.

7. The oligomeric compound of any of claims 1-6, wherein the modified oligonucleotide has an internucleoside

linkage motif (5° to 3°) selected from: sososs SSOS 0SS, SSOSSSSSOSSSSSOSS, SSOSSSOSSSOSSSOSS,

SOOSSSSSSSSSSO0SS, SOO0SSSSSSSSSO0SS, SOO0SSSSSSSSO00SS, SSSSSSSOO0SSSSSSS, SSOSSSSSSSSSSSSSS, SSSSOSSSSSSSSSSSS,

0 0SSSSSSSS, SSSSSSSSSSOSSSSSS, SSSSSSSSSSSSOSSSS, SSSSSSSSSSSSSSOSS, SOSSSSSSSSSSSSOSS,

SOSSSSSSSSSOSSSSS, SOSSSSSSSO SOSSSSSO SS, SOSSSO SSSS, SSSSOSSSSSSSSSOSS, SSSSSSOSSSSSSSOSS,

SSSSSSSSOSSSSSOSS, SSSSSSSSSSOSSSOSS, SSSSSSSSSSSSOSOSS, SOOSSSSSSSSSSSSSS, SSSOOSSSSSSSSSSSS, SSSSSOOSSSSSSSSSS,

SSSSSSSOOSSSSSSSS, SSOOSSSSSS, SS SSOOSSSS, 00SS, SSSSSSS0000 SS0000

SSSSO000SSSSSSSSS, SSSSSSSSO000SSSSS, SSSSSSSSSSO000SSS, SSSSSSSSSSSO0OO0SS, SSSSSSO0000SSSSSS, SSSSSSO00000SSSSS,

SO000SSSSSSSO00SS, SSSSSO000000SSSSS, SSSSSSSSSSSSSSOSS, SSSSSSSSSSSSOSSS, SSSSSSSSSSSSSOO0SS, SSSSSSSSSSSSOSOSS,
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SSSSSSSSSSSOSSSSS, SSSSSSSSSSSOSOSSS, SSSSSSSSSSOSSOSSS, SSSSSSSSSOSSSSSSS, SSSSSSSSSOSSSOSSS, SSSSSSSSOSSSSSOSS,

SSSSSSSSOSSSSOSSS, SO! 00 SS, SSSSSO SSSOS S SO SSSS

SOSSSSSSOSSSSSSSS, SOOSSSSSSSSSSSSSS, OSSSSSSSSSSSSSSSSSO, SSSSSSSSSSSSSSSSSO0, SSSSSSSSSSSSSSSSOSS, SSSSSSSSSSSSSSSOO0SS,

SSSSSSSSSSSSSSOSOSS, SSSSSSSSSOSSSSSSSSS, SSSSSSSSSOSSSSSSOSS, SSSSSSSSOOSSSSSSSSS, SOSSSSSSSSSSSSSSSSS, SOSSSSSSSSSSSSSSOSS,

SO 0SSSSSSSSS, SOSOSSS SO0SSSSS SSSS, SSSSS! 0, OSSSSSSS N

SSSSSSSSSSSSOSOSSO, SSSSSSSSSSSSSSSOSS, SSSSSSSSSSSSSOSOSS, SSO S 0SSSSSSOSS, SOSSSSSSSSSSSSSSSS,

SOSSSSSSSSSSSSSOSS, SOSSSSSSOSSSSSSSSS, SOSOSSSSSSSSSSSSSS, SSSSSSSSSSO000SS, SSSSSSSSO000SSSS, SSSSSSSO00SSSSSS,

SSSSSSO00OSSSSSS, SSSSSSO0000SSSSS, SSSSSO00000SSSSS, SSSSSO000000SSSS, SSSS0000 SSO SSSOSS,

SSOSSSSSOSSSSOSS, SSOSSSOSSSOSSOSS, SSOSSOSSOSS0S0SS, SSOSOSOSOSOSOSSS, SS0000SSSSSSSSSS, SO0SSSSSSSSS0OSS,
SOO0SSSSSSSSO0SS, SO00SSSSSSSO00SS, SOO00SSSSSSO00SS, SSSSSSSSSO000SS, SSSSSSSSO000SSS, SSSSSSO00SSSSSS,
SSSSSSOO00SSSSS, SSSSSO00000SSSSS , SSSSS000000SSSS, SSSSO000SSSSSSS, SSSS0000000SSSS, SSSOSSSOSSSOSSS, SSOSSSSSSSSSOSS,
SSOSSOSSOSSOSSS, SSOSSOSSOSOSOSS, SSOSOSOSOSOSOSS, SSO000SSSSSSSSS, SO0SSSSSSSSO0SS, SOO0SSSSSSSO0SS, SO00SSSSSS000SS,
and s0000sssss000ss; wherein °s’ represents a phosphorothioate internucleoside linkage and ‘o’ represents a

phosphodiester internucleoside linkage.

8. The oligomeric compound of any of claims 1-6, wherein the modified oligonucleotide has an internucleoside
linkage motif selected from: sssssssssssssssxs and ssssssssssssssssx, wherein ‘s’ represents a phosphorothioate

internucleoside linkage, ‘0’ represents a phosphodiester internucleoside linkage, and “x” represents a

methoxypropylphosphonate internucleoside linkage.

9. The oligomeric compound of any of claims 1-6, wherein the modified oligonucleotide has an internucleoside

linkage motif selected from: zzzzzzz7z7777777z7, ss 777777, SSSSSZZZ777 ZZ00000000000007Z,
7777000000000007Z7, 7ZZ7Z7Z7Z0000000007.Z, ZZ7Z77Z7Z0000000ZZ, and $s0000000000000ss, wherein ‘s’ represents a

phosphorothioate internucleoside linkage, ‘o’ represents a phosphodiester internucleoside linkage, and “z” represents a

mesyl phosphoramidate internucleoside linkage.

10. The oligomeric compound of any of claims 1-9, wherein the modified oligonucleotide has a sugar motif (5° to

3’) selected from: CECCLLCCCCCLLCeeeeee, CCCCCeeeeeeeeeeeee, ceeeeeeeeceeeceeeeee, eceeceeeeceeeceeeeee,
geeeeeeeeeeeeeee, nnnnnnnnnnnnnnn, NNNNNNNNNNNNNNNNN, NNNNNNNNNNNNNNNNNN, NNNNNNNNNNNNNNNNNNDN,
nmnnmnnnnnnnnnnnnnnnn, nénnnnnéncennnnnnmn, nunnnnnnnnnnénnecn, nénnnnnencencnneen, NNNNNNNNNNNNNNNNNNC,

IlIlIlIlIlIlllIlllIlIlIlIlIlIlIlIlIld, nnnnnnnnnnnnnnnnnmny , IlIlIlllIlIlIlllIlIlIlllIlIlIlIlIlIldd, IlIlIlIlIlIlIlIlIlIlIlIlIlIlIlllIlned,

nnnnnnnnnnnnnnnnnnde, nnnnnnnnnnnnnnnnnnee, eeeeecceceeceeceeedd, cececeececeeeeeeceed,
eeceeceeeeeceeeeeeede, nnnnnnnnnnnnnnnnnnd, nnnnnnnnnnnnnnnnnne, eeececceceecceeceeed, keckeekeekeekeeeek,
keeckeeckeeekeeeek, keeeeekeeeeckeeeek, keeeceeckeeeeeeeek, keeeeeceeeeeeeeeek, eeckeekeckeekeekek,
ceckeekeckeekeekee, eeceeckeckeckeekee, eceececkeckeckeeeee, eecceckeceeckeeeee, keekeekeekeeeeeeee,
ceeeececkeeckeekeek, keckeekeeeeceeeeee, ceceeccececkeckeek, keekeeeeceeeeeeeee, eeceeceeceeeeeckeek,
keekeeckeekeekeeek, keeckeeekeeekeeek, keeeekeeeeekeeeck, keecececkeeeeeeek, keeeeeeceeceeeeeeek,
eckeckeckeekeekek, eckeckeckeekeckee, ececckeckeekeekee, ecceckeckeekeeeee, ecececkeeeeckeeeee,
keckeekeekeeeeeee, ceeececkeckeekeek, keckeckeeeceeeeee, cececeeceekeckeek, keekeeeeeeeceeeeee,
eececececececkeek, keekeckeekeekeek, keeckeeekeeekeek, keeeekeeeekeeeek, keeeceeckeeeeeek, keeeeeeeeeeeeeek,

kekeekeekeekeeke, eckeckeckeckeeke, eececkeckeekeeke, ececckeckeekeeee, eececkeeeeckeeee,
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keekeekeekeeeeee,eeeeeekeekeekeek, keekeekw\,w\,\,w, uw»»uuw»vkeekeek, keek»vuuwwvuw»vu, vuu»wuu»»uuu}\eek,

eeeeceeeeeeeeeeeeed, eeeeeeeeeeeeeeeeeey, ennnnnnnnnnnnnnnnnn, and ennnnnnnnnnnnnnnnnne; wherein ‘e’
represents a 2°-MOE sugar moiety, ‘n’ represents a 2°-NMA sugar moiety, ‘k’ represents a cEt sugar moiety, ‘d’

represents a 2’-f-D-deoxyribosyl sugar moiety, and ‘y’ represents a 2’-OMe sugar moiety.

11. The oligomeric compound of any of claims 1-9, wherein the modified oligonucleotide has a sugar motif (5° to
3°) selected from nnnnnnnnnnnnnnnenn and nnnnnnnnnnnnnnnnen, wherein ‘e’ represents a 2°-MOE sugar moiety and

‘n’ represents a 2’-NMA sugar moiety.

12. The oligomeric compound of any of claims 1-9, wherein the modified oligonucleotide has a sugar motif (5° to
3”) of qqnqqqqqnqnngnqqnn, wherein in each ‘n’ represents a 2’-NMA sugar moiety, and each ‘q’ is independently
selected from a 2’-O-(N,N-dimethyl) acetamide sugar moiety, a 2’-O-(N-ethyl) acetamide sugar moiety, a 2°-O-(N-
propyl) acetamide sugar moiety, a 2’O-(N-cyclopropyl) acetamide sugar moiety, and a 2’-O-(N-cyclopropylmethyl)

acetamide sugar moiety.

13. The oligomeric compound of any of claims 1-9, wherein the modified oligonucleotide comprises at least one

modified sugar moiety.

14. The oligomeric compound of claim 13, wherein the modified oligonucleotide comprises at least one bicyclic
sugar moiety.
15. The oligomeric compound of claim 14, wherein the bicyclic sugar moiety has a 4’-2’ bridge, wherein the 4°-2’

bridge is selected from -CH,-O-; and -CH(CH3)-O-.

16. The oligomeric compound of claim 13, wherein the modified oligonucleotide comprises at least one non-

bicyclic modified sugar moiety.

17. The oligomeric compound of claim 16, wherein the non-bicyclic modified sugar moiety is any of a 2°-MOE

sugar moiety, a 2’-NMA sugar moiety, a 2’-OMe sugar moiety, or a 2’-F sugar moiety.

18. The oligomeric compound of claim 13, wherein the modified oligonucleotide comprises at least one sugar
surrogate.
19. The oligomeric compound of claim 18, wherein the sugar surrogate is any of morpholino, modified

morpholino, PNA, THP, and F-HNA.

20. The oligomeric compound of any of claims 1-6 and 10-16, wherein the modified oligonucleotide comprises at

least one modified internucleoside linkage.

21. The oligomeric compound of claim 20, wherein each internucleoside linkage of the modified oligonucleotide is

a modified internucleoside linkage.

22. The oligomeric compound of claim 20 or claim 21, wherein the modified internucleoside linkage is a

phosphorothioate internucleoside linkage.

23. The oligomeric compound of any of claims 1-20 or 22, wherein the modified oligonucleotide comprises at least

one phosphodiester internucleoside linkage.
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24. The oligomeric compound of any of claims 20, 22, or 23, wherein each internucleoside linkage is

independently selected from a phosphodiester internucleoside linkage and a phosphorothioate internucleoside linkage.

25. The oligomeric compound of any of claims 10-16, wherein the modified oligonucleotide has an internucleoside

linkage motif (5° to 3°) selected from: SOSOSSSSSSSSSSSSS, SOOSSSSSSSSSSSSSS, SOSSSOSSSSSSSSSSS, SOSSSSSOSSSSSSSSS,

SOSSSSSSSOSSSSSSS, SSSOOSSSSSSSSSSSS, SSSSSSSO0SSS S 00 and SSSSSOOSSSS; wherein ‘s’ represents a

phosphorothioate internucleoside linkage and ‘o’ represents a phosphodiester internucleoside linkage.

26. The oligomeric compound of any of claims 1-25, wherein the modified oligonucleotide comprises a modified
nucleobase.

27. The oligomeric compound of claim 26, wherein the modified nucleobase is a 5-methyl cytosine.

28. The oligomeric compound of any of claims 1-27, wherein the modified oligonucleotide consists of 16, 17, 18,

19, or 20 linked nucleosides.

29. The oligomeric compound of any of claims 1-28, wherein the modified oligonucleotide comprises 1 or 2 non-

complementary nucleobases.

30. The oligomeric compound of any of claims 1-29, wherein the modified oligonucleotide comprises 1 or 2

cleavable moicties.

31 The oligomeric compound of claim 30, wherein the cleavable moiety is a phophodiester internucleoside
linkage.

32. The oligomeric compound of any of claims 1-31, consisting of the modified oligonucleotide.

33. The oligomeric compound of any of claims 1-32, wherein the oligomeric compound is a singled-stranded

oligomeric compound.

34, An oligomeric compound comprising a modified oligonucleotide according to the following chemical notation:
MCes Aco ™Ces Teo Tes Tes ™Ces Aes Tes Acs Acs Tes Ges Ces Tes Ges Ges "Ce (SEQ ID NO: 21), wherein:

A = an adenine nucleobase,

mC = a 5-methyl cytosine nucleobase,

G = a guanine nucleobase,

T = a thymine nucleobase,

¢ = a2’-MOE sugar moiety,

s = a phosphorothioate internucleoside linkage, and

o = a phosphodiester internucleoside linkage.

35. An oligomeric compound comprising a modified oligonucleotide according to the following chemical notation:
Teo Tes ™Ces Aes ™Ces Tes Tes Tes ™Cos Acs Tes Aes Aes Tes Ges ™Ces Tes Ges Geo ™Ce (SEQ ID NO: 22), wherein:

A = an adenine nucleobase,

mC = a 5-methyl cytosine nucleobase,

G = a guanine nucleobase,

T = a thymine nucleobase,
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e = a 2’-MOE sugar moiety,
s = a phosphorothioate internucleoside linkage, and

o = a phosphodiester internucleoside linkage.

36. An oligomeric compound comprising a modified oligonucleotide according to the following chemical
notation: Teo Tus ™Cus Ans ™Chs Tns Tns Tns ™Chrs Ans Tns Ans Ans Tns Gns ™Cns Tns Gus Gro ™Ce (SEQ ID NO: 22), wherein:

A = an adenine nucleobase,

"C = a 5-methy] cytosine nucleobase,

G = a guanine nucleobase,

T = a thymine nucleobase,

e = a2’-MOE sugar moiety,

n=a2’-NMA sugar moiety,

s = a phosphorothioate internucleoside linkage, and

o = a phosphodiester internucleoside linkage.

37. An oligomeric compound comprising a modified oligonucleotide according to the following chemical
notation: ™Chps Ano ™Cus Trno Tns Thns ™Cus Ans Tns Ans Ans Tns Gis ™Chrs Tus Gns Gns ™Ca (SEQ ID NO: 21), wherein:

A = an adenine nucleobase,

mC = a 5-methyl cytosine nucleobase,

G = a guanine nucleobase,

T = a thymine nucleobase,

n=a2’-NMA sugar moiety,

s = a phosphorothioate internucleoside linkage, and

o = a phosphodiester internucleoside linkage.

103



WO 2021/174019 PCT/US2021/019934

38. A modified oligonucleotide according to the following chemical structure:

(SEQ ID NO: 21), or a salt thereof.
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39. The modified oligonucleotide of claim 38, which is the sodium salt or the potassium salt.

40. A modified oligonucleotide according to the following chemical structure:

(SEQ ID NO: 21).
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41. A modified oligonucleotide according to the following chemical structure:
o}
N
O \)
p
o

?
HS=P=0
0
0
B
l NZ “NH,
HS—P=0 -

OH O

(SEQ ID NO: 22), or a salt thereof.
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42. The modified oligonucleotide of claim 41, which is the sodium salt or the potassium salt.

43. A modified oligonucleotide according to the following chemical structure:

(SEQ ID NO: 22).
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44, A modified oligonucleotide according to the following chemical structure:

(SEQ ID NO: 22), or a salt thereof.

45. The modified oligonucleotide of claim 44, which is the sodium salt or the potassium salt.
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46. A modified oligonucleotide corresponding to the following chemical structure:

o}

(SEQ ID NO: 22).
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47. A modified oligonucleotide according to the following chemical structure:

(SEQ ID NO: 21), or a salt thereof.
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48. The modified oligonucleotide of claim 47, which is the sodium salt or the potassium salt.

49. A modified oligonucleotide according to the following chemical structure:

NH,

(SEQ ID NO: 21).

50. A pharmaceutical composition comprising the oligomeric compound of any of claims 1-37 or the modified

oligonucleotide of any of claims 38-49, and a pharmaceutically acceptable diluent or carrier.

51. The pharmaceutical composition of claim 50, comprising a pharmaceutically acceptable diluent and wherein

the pharmaceutically acceptable diluent is artificial CSF (aCSF) or PBS.

52. The pharmaceutical composition of claim 51, wherein the pharmaceutical composition consists essentially of

the modified oligonucleotide and artificial CSF (aCSF).
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53. The pharmaceutical composition of claim 52, wherein the pharmaceutical composition consists essentially of

the modified oligonucleotide and PBS.

54. A chirally enriched population of modified oligonucleotides of any of claims 38-49, wherein the population is
enriched for modified oligonucleotides comprising at least one particular phosphorothioate internucleoside linkage

having a particular stereochemical configuration.

55. The chirally enriched population of claim 54, wherein the population is enriched for modified oligonucleotides

comprising at least one particular phosphorothioate internucleoside linkage having the (Sp) configuration.

56. The chirally enriched population of claim 54, wherein the population is enriched for modified oligonucleotides

comprising at least one particular phosphorothioate internucleoside linkage having the (Rp) configuration.

57. The chirally enriched population of claim 54, wherein the population is enriched for modified oligonucleotides
having a particular, independently selected stereochemical configuration at each phosphorothioate internucleoside

linkage.

58. The chirally enriched population of claim 57, wherein the population is enriched for modified oligonucleotides
having the (Sp) configuration at each phosphorothioate internucleoside linkage or for modified oligonucleotides having

the (Rp) configuration at each phosphorothioate internucleoside linkage.

59. The chirally enriched population of claim 57, wherein the population is enriched for modified oligonucleotides
having the (Rp) configuration at one particular phosphorothioate internucleoside linkage and the (Sp) configuration at

cach of the remaining phosphorothioate internucleoside linkages.

60. The chirally enriched population of claim 57, wherein the population is enriched for modified oligonucleotides
having at least 3 contiguous phosphorothioate internucleoside linkages in the Sp, Sp, and Rp configurations, in the 5’ to

3’ direction.

61. A population of modified oligonucleotides of any of claims 38-49, wherein all of the phosphorothioate

internucleoside linkages of the modified oligonucleotide are stereorandom.

62. A method of treating a disease associated with SMN1 or SMN2 comprising administering to a subject having
or at risk for developing a disease associated with SMN1 or SMIN2 a therapeutically effective amount of a
pharmaceutical composition according to any of claims 50-53; and thereby treating the disease associated with SMN1 or

SMN2.
63. The method of claim 62, wherein the disease associated with SMN1 or SMIN2 is a neurodegenerative disease.
64. The method of claim 63, wherein the neurodegenerative disease is Spinal Muscular Atrophy (SMA).

65. The method of claim 64, wherein the SMA is any of Type I SMA, Type Il SMA, Type III SMA, or Type IV
SMA.

66. The method of claim 64 or claim 65, wherein at least one symptom of SMA is ameliorated.

67. The method of claim 66, wherein the symptom is any of reduced muscle strength; inability or reduced ability to

sit upright, to stand, and/or walk; reduced neuromuscular activity; reduced electrical activity in one or more muscles;
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reduced respiration; inability or reduced ability to eat, drink, and/or breathe without assistance; loss of weight or reduced

weight gain; and/or decreased survival.

68. The method of any of claims 62-67, wherein the pharmaceutical composition is administered to the central

nervous system or systemically.

69. The method of claim 68, wherein the pharmaceutical composition is administered to the central nervous system
and systemically.
70. The method of any of claim 62-67, wherein the pharmaceutical composition is administered any of

intrathecally, systemically, subcutaneously, or intramuscularly.

71. A method of increasing SMN2 RNA including exon 7 comprising contacting a cell, tissue, or organ with an
oligomeric compound of any of claims 1-37, a modified oligonucleotide of any of claims 38-49, or a pharmaceutical

composition of any of claims 50-53.
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