CLAIMS

WHAT IS CLAIMED IS:

1. A-pelynueleicaeidA small interfering RNA (siRNA) molecule conjugate comprising:

an anti-transferrin receptor antibody or antigen binding fragment thereof conjugated to a

polynucleic acid molecule that hybridizes to a target sequence of DMPK mRNA;
wherein an antisense strand of the pelynueleieaeidsiRNA molecule having-a-sensestrand
havingcomprises a sequence atleast-80%identical-toselected from the group
consisting of SEQ ID NO:+—NOs: 4, 6, 8, 10, 12, 14, and an-antisense-strand
having a sequence at least 80% identical to SEQ ID NO: 216; and
wherein the polynueleic-acidsiRNA molecule conjugate mediates RNA interference
against the DMPK mRNA.

2. The pe}y%&eletc—aetd—me}eeu{%aRNA molecule conjugate of claim 1, wherein the anti-
sense strand of the siRNA
molecule comprises a vaﬂabl%hea*y—ehaﬂk%weg*e&mad—a#aﬂabl%hghkeh&&%
rcgion, wherein the VH region comprises HCDR1 sequence comprising SEQ 1D NO: 17;
HGD@—&%@}%HG%E{—NPIX+GP§N%;KFQG—M&%MH&selected from N-orQ-and Xo-is

Othe group consisting

of SEQ ID Nos: 3.5.7.9.11, 13, and 15.

3. The pelynueleie-acidsiRNA molecule conjugate of claim 1 or 2, wherein the VH region
comprises HCDR1 sequence comprising SEQ ID NO: 17, HCDR2 sequence comprising one
of SEQ ID NO: +820, SEQ ID NO: 2018, SEQ ID NO: 21, and HCDR3 sequence comprising
SEQ ID NO: 19.




and LCDR3 sequence QHFWGTPLTX,, wherein Xs is sclected from D or E and Xe is
6.4.The polynucleic acid molecule conjugate of any onc of claims 2-5The siRNA molecule

conjugate of claim 3, wherein the VL region comprises LCDR1 sequence comprising SEQ

ID NO: 22 or SEQ ID NO:27, LCDR2 sequence comprising SEQ ID NO: 23, SEQ ID NO:
25, or SEQ ID NO: 28, and LCDR3 sequence comprising SEQ ID NO: 24 or SEQ ID NO:26.

8.5.The polynucleic acid molecule conjugate of any onc of claims 2-6The siRNA molecule

conjugate of any one of claims 3-4, wherein the VH region comprises HCDR1 sequence

comprising SEQ ID NO: 17, HCDR2 sequence comprising SEQ ID NO: 20, and HCDR3

sequence comprising SEQ ID NO: 19; and the VL region comprises LCDR1 sequence
comprising SEQ ID NO: 22, LCDR2 sequence comprising SEQ ID NO: 23, and LCDR3
sequence comprising SEQ ID NO: 24.
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13-6. Thepelynuecleicacid-moleculeconjugate-of anyone-ofelaims2-+2The siRNA molecule
conjugate of any one of claims 3-5, wherein the VH region comprises at least 80%, 85%,
90%, 95%, 99%, or 100% sequence identity to SEQ ID NO: 30, and wherein the VL region
comprises at least 80%, 85%, 90%, 95%, 99%, or 100% sequence identity to SEQ ID NO:
34.

14.7. The pelynueleic-acidsiRNA molecule conjugate of any one of claims 1-136, wherein the
anti-transferrin receptor antibody comprises a humanized antibody, or antigen binding
fragment thereof or a chimeric antibody or antigen binding fragment thereof, or a multi-

specific antibody or antigen binding fragment thereof.

15:8. The pelynueleieaeidsiRNA molecule conjugate of any one of claims 1-+47, wherein the
anti-transferrin receptor antibody comprises an IgG-scFv, nanobody, BiTE, diabody, DART,
TandAb, scDiabody, scDiabody-CH3, triple body, mini-antibody, minibody, TriBi minibody,
scFv-CH3 KIH, Fab-scFv-Fc KIH, Fab-scFv, scFv-CH-CL-scFv, F(ab”)2, F(ab”)2-scFv2.
scFv-KIH, Fab-scFv-Fc, tetravalent HCAb, scDiabody-Fc, diabody-Fc, tandem scFv-Fc, or

intrabody.

16--The polynueleic-acidsiRNA molecule conjugate of any one of claims 1-15;-wherein-the-anti-
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20. The polynucleic acid molecule conjugate of any onc of claims 1-198, wherein the anti-

transferrin receptor antibody further comprises at least one mutation in the Fc region:

23.9.  The polynucleic acid molecule conjugate of any one of claims 20-22., and wherein the at
least one mutation is at residue position D265, N297, K322, 1328, or P329, wherein the

residue position is in reference to IgG1.
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29--The polynucleic-acidsiRNA molecule conjugate of any one of claims 1-28,-~wherein-the-sense

K
m
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52:11. Thepelynucletcacid-moleculeconjugate-of-anyone-ofelatims1-54, wherein the

polynucleic acid molecule conjugate comprises a linker connecting anti-transferrin receptor

antibody or antigen binding fragment thereof to the polynucleic acid molecule.
53--The pelynueleic-acidsiRNA molecule conjugate of claim 52-wherein-the linkeris-C6-Hinker:

54:12. Thepolynucleic-acid-molecule-conjugate-of-elaim-5311, wherein the C6 linker is a 6-

Amino-1-hexanol linker.

55-The pelynueleie-acidsiRNA molecule conjugate of claim 52-wherein-the linkerisa

56.13. The polynucleic acid molecule conjugate of any one of claims 52-5511, wherein the
linker comprises 4-(N-maleimidomethyl) cyclohexane -1-amidate (SMCC).

57-14. The peolynueleic-acidsiRNA molecule conjugate of any one of claims 52-5611-13,

wherein the linker is coupled to the 5’-end of the sense strand.

58:15. The pelynueleic-acidsiRNA molecule conjugate of any one of claims 52-5711-14,
wherein the pelynueleic-acidsiRNA molecule is conjugated to a cysteine residue of the anti-

transferrin receptor antibody or antigen binding fragment thereof.
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60-16. Thepolynueleic-acidsiRNA molecule conjugate of any one of claims 1-5915, wherein a
ratio between the polynueleic-acidsiRNA -molecule and the anti-transferrin receptor antibody

or antigen binding fragment thereof is about 1:1, 2:1, 3:1, or 4:1.
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76-17. A pharmaceutical composition comprising:
a pelynueleieaeid-small interfering RNA (siRNA) molecule conjugate of any one of

claims 1-6916; and

a pharmaceutically acceptable excipient.

7+--The pharmaceutical composition of claim 70, wherein-the pharmaceutical compeosition-is

72.18. The pharmaccutical composition of any onc of claims 70-7117, wherein the

pharmaceutical composition is formulated for intravenous, parenteral, oral, intranasal, buccal,

rectal, or transdermal administration.
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76:19. Use of the pelynueleie-aeidsmall interfering RNA (siRNA) molecule conjugate of any

one of claims 1-6916 or the pharmaceutical composition of any one of claims 70-72-for17-18

in the manufacture of a medicament for treating i-a subject diagnosed with or suspected to

have myetentemuscular dystrophy-typeHHDOMD-.

77:20. YseThe use of the pelynueleicacid-moleenlesiRNA molecule conjugate of any-one-of
elatms1-69-erclaim 19, wherein the phafmaeebmeal—eempesme&&fl&mwﬂ%eﬁelamm—?@#%

21. The siRNA molecule conjugate of any one of claims 1-16 or the pharmaceutical composition

of any one of claims 17-18 for use in therapy.
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