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What is Claimed is:

1. A nucleic acid molecule comprising a nucleotide sequence, which encodes a

miniaturized dystrophin polypeptide comprising a modified spectrin repeat 16 (R16)
domain, wherein a part of the speetrin—+epeat—16—(R16) domain is replaced by a
corresponding part of a different-spectrin repeat demain-
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19— The-hucleic—acid—molecule—of any—one—of ¢claims—1-to—18, and wherein the
miniaturized dystrophin polypeptide comprises an amino acid sequence atleastabout-80%;

9706 at least about 98%—at-least-about-99% or about-100% identical to the amino acid
sequence set forth as SEQ ID NO: 83.
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541. The nucleic acid molecule of claim 440, which further comprises a first inverted
terminal repeat (ITR) andfer a second ITR-

746. A vector comprising the nucleic acid molecule of any-ore-ef-claims 51-te-45.
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948. A Fhevectorofclaim-46,-which-is-an-recombinant adeno-associated virus (rAAV)

vector- particle comprising an AAV capsid and a nucleic acid molecule comprising a

nucleotide sequence, which encodes a miniaturized dystrophin polypeptide comprising a

modified R16 domain, wherein a part of the R16 domain is replaced by a corresponding

part of a R2 domain, and wherein the miniaturized dystrophin polypeptide comprises an

amino acid sequences at least about 98% identical to the amino acid sequence set forth as
SEQ ID NO: 83.

10. The rAAV vector particle of claim 9, wherein the miniaturized dystrophin

polypeptide comprises an amino acid sequence set forth as SEQ ID NO: 83.

11. The rAAV vector particle of claim 9, wherein the nucleotide sequence comprises in

order a C5-12(T) promoter, an SV40 intron, a coding sequence for the miniaturized

dystrophin polypeptide comprising the amino acid sequence set forth as SEQ ID NO: 83, a

3’ UTR, and a polyA sequence.

12. The rAAV vector particle of claim 9, wherein the nucleotide sequence comprises in

order a C5-12(T) promoter having the nucleotide sequence set forth as of SEQ ID NO: 109,

an SV40 intron having the nucleotide sequence set forth as SEQ ID NO: 110, a coding

sequence for the miniaturized dystrophin polypeptide having the nucleotide sequence set
forth as SEQ ID NO: 111, a 3’ UTR having the nucleotide sequence set forth as SEQ ID
NO: 112, and a polyA sequence having the nucleotide sequence set forth as SEQ ID NO:
113.

13. The rAAV vector particle of claim 12, wherein the nucleic acid molecule further

comprises a first ITR and a second ITR both from AAV.
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1449. The vector-ofclaim-48-whereinthe-rAAV vector particle of claim 13, wherein the
first ITR and the second ITR are is-selected-from the genome of AAVL-AAV2-AAV3;

15. The rAAV vector particle of claim 14, wherein the AAV capsid is from AAVS.

16. The rAAV vector particle of claim 14, wherein the AAV capsid is from AAV9.

1750. The vector-ofclaim-48-whereinthe-rAAV vector particle of claim 12, wherein the
AAV capsid is from AAVS8 or AAV9.

18. The rAAV vector particle of claim 12, wherein the AAV capsid is from AAVS.

19. The rAAV vector particle of claim 12, wherein the AAV capsid is from AAV9.

20. A rAAV vector particle comprising an AAV capsid and a nucleic acid molecule

comprising a nucleotide sequence comprising in order a C5-12(T) promoter having the

nucleotide sequence set forth as of SEQ ID NO: 109, an SV40 intron having the nucleotide

seqguence set forth as SEQ ID NO: 110, a coding sequence for a miniaturized dystrophin

polypeptide having the nucleotide sequence set forth as SEQ ID NO: 111, a3’ UTR having

the nucleotide sequence set forth as SEQ ID NO: 112, and a polyA sequence having the

nucleotide sequence set forth as SEQ ID NO: 113, wherein the nucleic acid molecule

further comprises a first ITR and a second ITR both from the genome of AAV2 flanking
the nucleotide sequence, and wherein the AAV capsid is from AAVS8 or AAVI.

21. The rAAV vector particle of claim 20, wherein the AAV capsid is from AAVS.
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859. A pharmaceutical composition comprising (a) the-rucleic-acid-ofany-one-ofclaims

1t0-45;the vector of any-ene-of-claims 746-t0-50,the-hucleic-acid-molecule-or-the-vector

58; and (b) a pharmaceutically acceptable excipient.
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22. A pharmaceutical composition comprising (a) the rAAV vector particle of claim

21: and (b) a pharmaceutically acceptable excipient.

23. A kit comprising the pharmaceutical composition of claim 22, and instructions for

administering the pharmaceutical composition to a subject in need thereof.

24. The rAAV vector particle of claim 20, wherein the AAV capsid is from AAV9.

25. A pharmaceutical composition comprising (a) the rAAV vector particle of claim

24: and (b) a pharmaceutically acceptable excipient.

2660. A kit, comprising the nucleic acid of any one of claims 1 to 45, the vector of any

55-the-polypeptide—of-claim-56,-the-hostcell-of-claim-57-6r58—o+the pharmaceutical
composition of claim 2559, and instructions for administering the-nucleic-acid-molecule;

the-vector-the-polypeptide-the-hestcell-or-the pharmaceutical composition to a subject in

need thereof.
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276. The A-nucleic acid molecule of claim leomprising-a-nucleotide-sequenee, wherein
which-enecodes—a-the miniaturized dystrophin polypeptide comprisesirg an amino acid
sequence set forth as e£SEQ ID NO: 83.

372. The A-nucleic acid molecule of claim 1, comprising a nucleotide sequence

comprising in order a C5-12(T) promoter-e£SEQ-HB-NO:-109, an SV40 intron-efSEQ-1B
NO:110, a coding sequence for the miniaturized dystrophin polypeptide comprising the

amino acid sequence set forth as SEQ ID NO: 83BXA-220931 of SEQ-1D-NO:-111 a 3’
UTR-e£SEQHIBD-NO+-112, and a polyA sequence-of SEQID-NO:-113.

473. The nucleic acid molecule of any-one-ef-claims 1-to-45, the-vectorof-any-one-of

comprising a

nucleotide sequence comprising in order a C5-12(T) promoter having the nucleotide

sequence set forth as £ SEQ ID NO: 109, an SV40 intron having the nucleotide sequence

set forth as ef-SEQ ID NO: 110, a coding sequence for the miniaturized dystrophin
polypeptide having the nucleotide sequence set forth as BXA-220931-6fSEQ ID NO: 111,
a 3’ UTR having the nucleotide sequence set forth as eSEQ ID NO: 112, and a polyA
sequence having the nucleotide sequence set forth as £ SEQ ID NO: 113.
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