CLAIMS

1. A Ul adaptor oligonucleotide comprising a nigclacid molecule that comprises an
annealing domain operably linked to an effector domwherein said annealing domain
hybridizes to the pre-mRNA of the superoxide dismsat1(SOD1) gene, and wherein said
effector domain hybridizes to the U1 snRNA of URSIP.

2. The U1 adaptor oligonucleotide of claim 1, whesaid annealing domain is about 10 to

about 30 nucleotides in length.

3. The U1 adaptor oligonucleotide of claim 1, whesaid effector domain is about 8 to about

20 nucleotides in length.

4. The U1l adaptor oligonucleotide of claim 1, whesaid effector domain arshidannealing

domain are linked by a bond or a linker domainhkafi 1 to about 10 nucleotides.

5. The U1 adaptor oligonucleotide of claim 1, winetke nucleic acid sequence of said effect
domain comprises the nucleic asieiquence of any one of SEQ ID NO: 1, SEQ ID N@Qr&£EQ

ID NO: 5, wherein uracil bases and thymidine basag be exchanged.

6. The U1 adaptor oligonucleotide of claim 5, whretke nucleic acid sequence of said effector
domain comprises the nucleic acid sequence of aryod SEQ ID NO: 1, SEQ ID NO: 4, or
SEQ ID NO: 5.

7. The U1l adaptor oligonucleotide of claim 1, ferttcomprising a first targeting moiety
operably linked to said U1 adaptor oligonucleotide.

8. TheU1 adaptor oligonucleotide of claim 1, wherein theleic acid sequence séid Ul adaptor

oligonucleotide comprises at least one nucleoticgeéag.

9. The U1 adaptor oligonucleotide of claim 1, wiretee nucleic acid sequence of said Ul
adaptor olignucleotide comprises 2'-O-methyl nucleotides, 2r€hyloxyethoxy nucleotides, 2'-

halonucleotides, and/or locked nucleic acids.
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10. The Ul adaptor oligonucleotide of claim 1, veethe nucleic acid sequence of s&id

adaptor oligonucleotide comprises phosphorothioates

11. The U1 adaptor oligonucleotide of claim 1, veesaid annealing domain hybridizes with

a target sequende the 3’ terminal exon of there-mRNA of the SOD1 gene

12. The U1 adaptor oligonucleotide of claim 1, veesaid effector domain is operably linked
to the 3’ end of the annealing domain, the 5’ ehthe annealing domain, or both the 5’ and
3’ end of the annealing domain.

13. The U1 adaptor oligonucleotide of claim 1, veiesaid U1 snRNA is a U1 variant ShRNA.

14. The U1 adaptor oligonucleotide of claim 7, vémersaid Ul adaptor oligonucleotide and

saidfirst targeting moiety are conjugated via a linker.

15. The U1 adaptor oligonucleotide of claim 14, veire said linker is cleavable.

16. The U1l adaptor oligonucleotide of claim 7, véwersaidfirst targeting maety is operably
linked to the 3’ end, the 5’ end, or both the 5d& end of the U1 adaptor oligonucleotide.

17. The U1 adaptor oligonucleotide of claim 16, vele said first targeting moiety is operably
linked to the5’ end of the U1 adaptor oligonucleotide.

18. The U1 adaptor oligonucleotide of claim 7, cosipg a second targeting moiety operably
linked to said U1 adaptor oligonucleotide, whesaid first targeting moietig operably linked
at the 3’ endof said U1l adaptor oligonucleotidgand said second targeting moiétyoperably

linked at the 5’endf said U1 adaptor oligonucleotide

19. The Ul adaptor oligonucleotide of claim 6, veersaid first targeting moiety is an

antibody orfunctionalfragment thereof.

20. The U1 adaptor oligonucleotide of claim 1, vénersaid SOD1 gene is canine.
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21. The U1 adaptor oligonucleotide of any onelaines 1, whereinhe nucleicacid sequence
of said annealing domain hybridizes witle corresponding RNA nucleic acid sequence t®tia
nucleic acid sequence S8EQ ID NO: 8.

22. The U1 adaptor oligonucleotide of any one aifnak 1, whereithe nucleic acid sequence of
said U1 adaptor oligonucleotide comprigiesnucleic acid sequenceSEQ ID NO: 9, wherein
uracil bases and thymidine bases may be exchanged.

23. The U1 adaptor oligonucleotide of any one aifek 22, wherein the nucleic acid sequence

of said U1 adaptor oligonucleotide comprises theaia acid sequence of SEQ ID NO: 9.

24. The U1 adaptor oligonucleotide of claim 1, vénersaid SOD1 gene is human.

25. The U1l adaptor oligonucleotide of claim 1, véwersaid Ul adaptor oligonucleotide
comprises a nucleic acid sequence that is at T&dst at least 80%, at least 85%, at least 90%,
at least 95%, at least 97%, or at least 100% idainto the sequence of any one of SEQ ID
NOS: 296-413, wherein uracil bases and thymidirsedanay be exchanged.

26. The U1l adaptor oligonucleotide of claim 25, velre said U1l adaptor oligonucleotide
comprises an RNA nucleic acid sequence that isa#t175%, at least 80%, at least 85%, at
least 90%, at least 95%, at least 97%, or at [E38% identical to the corresponding RNA
nucleic acid sequence to the DNA nucleic acid segaief any one of SEQ ID NOS: 296-413.

27. The U1l adaptor oligonucleotide of claim 26, velre said U1l adaptor oligonucleotide
comprises the corresponding RNA nucleic acid secgiémthe DNA nucleic acid sequence of
any one of SEQ ID NOS: 296-413.

28. The Ul adaptor oligonucleotide of claim 1, véersaid annealing domain comprises a

nucleic acid sequence that is at least 75%, at 8044, at least 85%, at least 90%, at least 95%,
at least 97%, or at least 100% complementary todhesponding RNA nucleic acid sequence

to the DNA nucleic acid sequence of any one of IBEQOS: 178-295.

29. The U1 adaptor oligonucleotide of claim 28, veie said annealing domain comprises an
RNA nucleic acid sequence that is at least 75%géamt 80%, at least 85%, at least 90%, at
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least 95%, at least 97%, or at least 100% complamneio the corresponding RNA nucleic
acid sequence to the DNA nucleic acid sequenceybae of SEQ ID NOS: 178-295.

30. The U1 adaptor oligonucleotide of claim 1, véesaid annealing domain hybridizes with
the corresponding RNA nucleic acid sequence tdiNA nucleic acid sequence any one of
SEQ ID NOS: 178-295.

31. The Ul adaptor oligonucleotide of claim 1, vémersaid Ul adaptor oligonucleotide
comprises a nucleic acid sequence that is at T&dst at least 80%, at least 85%, at least 90%,
at least 95%, at least 97%, or at least 100% idanto any one of SEQ ID NOS: 94-177,
wherein uracil bases and thymidine bases may bdeaeged.

32. The U1l adaptor oligonucleotide of claim 31, velre said U1l adaptor oligonucleotide
comprises an RNA nucleic acid sequence that isa#t175%, at least 80%, at least 85%, at
least 90%, at least 95%, at least 97%, or at [E38% identical to the corresponding RNA
nucleic acid sequence to the DNA nucleic acid sege®f any one of SEQ ID NOS: 94-177.

33. The U1l adaptor oligonucleotide of claim 32, velre said U1l adaptor oligonucleotide
comprises the corresponding RNA nucleic acid secgiémthe DNA nucleic acid sequence of
any one of SEQ ID NOS: 94-177.

34. The Ul adaptor oligonucleotide of claim 1, veersaid annealing domain comprises a
nucleic acid sequence that is at least 75%, at 8048, at least 85%, at least 90%, at least 95%,
at least 97%, or at least 100% complementary toah@sponding RNA nucleic acid sequence

to the DNA nucleic acid sequence of any one of 3IBEQOS: 8 or 11-93.

35. The U1 adaptor oligonucleotide of claim 34, veie said annealing domain comprises an
RNA nucleic acid sequence that is at least 75%eamtt 80%, at least 85%, at least 90%, at
least 95%, at least 97%, or at least 100% complamneio the corresponding RNA nucleic
acid sequence to the DNA nucleic acid sequenceybae of SEQ ID NOS: 8 or 11-93.

36. The U1 adaptor oligonucleotide of claim 1, véesaid annealing domain hybridizes with
the corresponding RNA nucleic acid sequence ofDXN& nucleic acid sequence any one of

SEQ ID NOS: 8 or 11-93.
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37. The Ul adaptor oligonucleotide of claim 1, véwersaid effector domain comprises a
nucleic acid sequence that is at least 75%, at 8084, at least 85%, at least 90%, at least 95%,
at least 97%, or at least 100% identical to thdeia@cid sequence of SEQ ID NOS: 1, 4, or

5, wherein uracil bases and thymidine bases maxbieanged.

38. The U1 adaptor oligonucleotide of claim 37, velre said effector domain comprises a
nucleic acid sequence that is at least 75%, at 886, at least 85%, at least 90%, at least 95%,
at least 97%, or at least 100% identical to thdeia@cid sequence of SEQ ID NOS: 1, 4, or
5.

39. The U1 adaptor oligonucleotide of claim 1, iertcomprising at least one cell penetrating

moiety that is operably linked to said Ul adaptiayamucleotide.

40. The U1 adaptor oligonucleotide of claim 39, wefe said U1l adaptor oligonucleotide and

said cell penetrating moiety are conjugated vialeel.

41. The U1 adaptor oligonucleotide of claim 40, velre said linker is cleavable.

42. The U1l adaptor oligonucleotide of claim 39, wee said cell penetrating moiety is
operably linked to the 3’ end, the 5 end, or btite 5 and 3’ end of said Ul adaptor

oligonucleotide.

43. The U1l adaptor oligonucleotide of claim 42, wee said cell penetrating moiety is
operably linked to the 5’ end of the U1 adaptogofiucleotide.

44. The U1 adaptor oligonucleotide of claim 7, venersaid first targeting moiety is an

antibody or functional fragment thereof that spealfy binds a surface protein on a target cell.

45. The U1l adaptor oligonucleotide of claim 7, vaersaid first targeting moiety is Fab, Fab',
F(ab")2, F(v), scFv, scFv2, and scFv-Fc.

46. A composition comprising at least one U1 adapligonucleotide of any one of claims 1-

45 and at least one pharmaceutically acceptabtecar
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47. The composition of claim 46, wherein said cosifpan further comprises at least one siRNA

or antisense oligonucleotide directed against S&D1 gene.

48. A method of inhibiting the expressiontlé SOD1 gene comprising delivering to a cell aste
a first U1 adaptor oligonucleotide of any one @iirtls 1-45.

49. The method of claim 48, comprising deliveringeaond U1 adaptor oligonucleotiofeany
one of claims 45, wherein the annealing domain of sérdt U1 adaptor oligonucleotide
hybridizes witha different target sequence in the pre-mRNA of theDE@enethan the

annealing domain of said second U1l adaptor oligieotide

50. The use of a first U1 adaptor oligonucleotifiarny one of claims 1-45 in the manufacture

of a medicament for the treatment of degeneratiyelopathy (DM)or amyotrophic lateral

sclerosis (ALS) in a subject in need thereof.

51. The use according to claim 50, wherein the oadent is for administering said first Ul
adaptor oligonucleotide in association with a seddt adaptor oligonucleotide of any one of
claim 1-45, wherein the annealing domain of sa&t £J1 adaptor oligonucleotide hybridizes
with a different target sequence in the pre-mRN&adfl SOD1 gene than the annealing domain

of said second U1 adaptor oligonucleotide.
52. Theuse according to claim 50, wherein the medican®efdriadministering said first U1 adaptor

oligonucleotide in association witat least one siRNA or antisense oligonucleotideated

against said SOD1 gene.
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