We claim:

CLAIMS

1. A modified antisense oligomer capable of binding a selected target to induce exon

skipping in the human dystrophin gene, wherein the modified antisense oligomer comprises a

sequence of bases that is complementary to an exon 2, intron 1, or intron 2 target region of the

dystrophin pre-mRNA designated as an annealing site; wherein the base sequence and/or

annealing site are selected from one of the following:

Annealing Site Base Sequence [5' to 3] SEQ ID NO.

H2.SA.(-20+05) TTC ATC TAA AAT GCA AAATAA AAA A SEQ ID NO. 1
H2.SA.(-14+11) TTCTCTTTC ATC TAA AAT GCA AAAT SEQ ID NO. 2
H2.SA.(-11+14) ATCTTCTCTTTC ATC TAAAATGCAA SEQ ID NO. 3
H2.SA.(-08+17) AACATCTTCTCT TTC ATC TAA AATG SEQ ID NO. 4
H2.SA.(-05+20) TTG AACATCTTCTCTTTC ATCTAAA SEQ ID NO. 5
H2A(+06+30) ATGTTTTCTTTT GAACATCTTCTCT SEQ ID NO. 25
H2A(+07+31) AATGTTTTC TTT TGAACATCTTCTC SEQ ID NO. 26
H2A(+09+33) TGAATGTTITTCTTTT GAACATCTTC SEQ ID NO. 27
H2A(+10+34) GTGAAT GTTITCITTT TGAACATCT T SEQ ID NO. 28
H2A(-23+02) ATC TAA AAT GCA AAATAA AAA AAT A SEQID-NO-29
H2A(-26-02) TAA AAT GCA AAA TAA AAA AAT AAA A SEQID-NO-30
H2A(-29-05) AAT GCA AAA TAA AAA AAT AAAAGT T SEQIDNO-31
H2A(-32-08) GCA AAA TAA AAA AAT AAA AGT TAG G SEQIDNO-32
H2A(-35-11) AAA TAA AAA AAT AAA AGT TAG GAA G SEQID-NO-33
H2A(-38-14) TAA AAA AAT AAA AGT TAG GAA GCA A SEQ ID NO. 34
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H2A(-41-17) AAA AAT AAA AGT TAG GAAGCAACTT | SEQ ID NO. 35
H2A(+11+29) TGTTTTCTT TTGAACATCT SEQIDNO. 36
H2D(+15-08) ATT CTTACC TTA GAAAATTGT GC SEQIDNO. 37
H2A(+46+62) CTTAGAAAATTG TGCAT SEQIDNO. 38
H2D(+08-09) CATTCT TACCTTAGAAA SEQIDNO.-39

wherein T is thymine or uracil.

2. The modified antisense oligomer of claim 1, wherein the base sequence and/or

annealing site are selected from one of the following:

Annealing Site Base Sequence [5' to 3] SEQ ID NO.

H2.SA.(-20+05) TTC ATC TAA AAT GCA AAATAA AAA A SEQ ID NO. 1
H2.SA.(-14+11) TTCTCTTTC ATC TAA AAT GCA AAAT SEQ ID NO. 2
H2.SA.(-11+14) ATCTTCTCTTTC ATC TAAAAT GCAA SEQ ID NO. 3
H2.SA.(-08+17) AACATCTTCTCT TTC ATC TAA AATG SEQ ID NO. 4
H2.SA.(-05+20) TTG AACATCTTCTCTTTC ATCTAAA SEQ ID NO. 5
H2A(+06+30) ATGTTTTCTTTT GAACATCTTCTCT SEQ ID NO. 25
H2A(+07+31) AATGTTTTC TTT TGAACATCTTCTC SEQ ID NO. 26
H2A(+09+33) TGAATGTTITTCTTTT GAACATCTTC SEQ ID NO. 27
H2ZAE10+34) GTGAATGTTTTCTTTTGAACATCTT SEQ ID NO. 28
H2A(-23+02) ATFC FAAAATGCAAAATAAAAAAATA SECB-NO-29
H2A(-26-02) TAA AAT GCA AAA TAA AAA AAT AAA A SEQID-NO-30
H2A(-29-05) AAT GCA AAA TAA AAA AAT AAAAGT T SEQIDNO-31
H2A(-32-08) GCA AAA TAA AAA AAT AAA AGT TAG G SEQIDNO-32
H2A(-35-11) AAA TAA AAA AAT AAA AGT TAG GAA G SEQIDNO-33
H2A(-38-14) TAA AAA AAT AAA AGT TAG GAA GCA A SEQ ID NO. 34
H2A(-41-17) AAA AAT AAA AGT TAG GAAGCAACTT SEQ ID NO. 35
H2A{+11+29) TGTTTT CTTITGAACATCT SEQ ID NO. 36

170




H2D(+1508) | ATTCTTACCTTAGAAAATTGTGC | SEQIDNO.37
H2A(+46+62) | CTTAGAAAATIGTGCAT SEQIDNO.38
H2D(+08-09) | CATTCTTACCTTAGAAA SEQIDNO-39

3. The modified antisense oligomer of claim 1, wherein the base sequence and/or

annealing site are selected from one of the following:

Annealing Site Base Sequence [5' to 3] SEQ ID NO.

H2.SA.(-20+05) TTC ATC TAA AAT GCA AAATAA AAA A SEQ ID NO. 1
H2.SA.(-14+11) TTCTCTTTC ATC TAA AAT GCA AAAT SEQ ID NO. 2
H2.SA.(-11+14) ATCTTCTCTTTC ATC TAAAAT GCAA SEQ ID NO. 3
H2.SA.(-08+17) AACATCTTCTCT TTC ATC TAAAATG SEQ ID NO. 4
H2.SA.(-05+20) TTGAACATCTTCTCTTTC ATCTAAA SEQ ID NO. 5
H2A(+06+30) ATGTTTTCT TTT GAACATCTITCTICT SEQ ID NO. 25
H2A(+07+31) AATGTTTTC TTT TGAACATCTTCTC SEQ ID NO. 26
H2A(+09+33) TGAATGTTTTCT TTT GAACATCTTC SEQID NO. 27
H2A(+10+34) GTGAATGTTTTCTTTTGAACATCTT SEQID NO. 28
H2A(-38-14) TAA AAA AAT AAA AGT TAG GAA GCA A SEQ ID NO. 34
H2A(-41-17) AAA AAT AAA AGT TAG GAAGCAACT T SEQ ID NO. 35
H2A(+11+29) TGTTTITCTTTTGAACATCT SEQID NO. 36

4. The modified antisense oligomer of claim 1, wherein the base sequence and/or

annealing site are selected from one of the following:

Annealing Site Base Sequence [5' to 3] SEQ ID NO.
H2.SA.(-20+05) TTC ATC TAA AAT GCA AAATAA AAA A SEQ ID NO. 1
H2.SA.(-14+11) TTCTCT TTC ATC TAA AAT GCA AAAT SEQ ID NO. 2
H2.SA.(-11+14) ATCTTCTCTTTC ATC TAAAATGCAA SEQ ID NO. 3
H2.SA.(-08+17) AAC ATCTTCTCTTTC ATC TAA AATG SEQ ID NO. 4
H2.SA.(-05+20) TTG AACATCTTCTCTTTCATCTAAA SEQ ID NO. 5
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H2A{+06+30}) AT HF GAA CATFCHCICT SEQHBNO25
H2A{+07+31) AAT-GTHIHCHITFCGA-ACATCTIICTC SEQHBNO26
H2A{+09+33) FCAATCHF T GAACATFCHC SEQHDNO24
H2A{+10+34) GTGAAT GCH G FGA-ACATCT T SEQIBNO28
H2A(-38-14) TAA AAA AAT AAA AGT TAG GAA GCA A SEQ ID NO. 34
H2A(-41-17) AAA AAT AAA AGT TAG GAAGCAACT T SEQ ID NO. 35
H2A(+11+29) FTFFHFCIHFTHHGAACATCF SEQHBbNO36

5. The modified antisense oligomer of claim 1, wherein the base sequence is
selected from one of the following: SEQ ID NO. 3, SEQ ID NO. 4, SEQ ID NO. 5, SEQ{Db

28; or SEQ ID NO. 35.

6. The modified antisense oligomer of claim 1, wherein the base sequence is
selected from one of the following: SEQ ID NO. 3, SEQ ID NO. 4, SEQ ID NO. 5, SEQ{D

7. The modified antisense oligomer of claim 1, wherein the base sequence is
selected from one of the following: SEQ ID NO. 3[[,]].or SEQ ID NO. 5, SEQHB-NO--6-SEQ
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118. The modified antisense oligomer of any of claims 1-187, wherein T is thymine.

129. The modified antisense oligomer of any-one-of-claims1-11 claim 418, wherein

5 the nucleobases of the modified antisense oligomer are linked to morpholino ring structures.

1310. The modified antisense oligomer of claim 29, wherein the morpholino ring
structures are joined by phosphorous-containing intersubunit linkages joining a morpholino

nitrogen of one ring structure to a 5' exocyclic carbon of an adjacent ring structure.

1411. An antisense oligomer according to Formula (1):
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or a pharmaceutically acceptable salt thereof, wherein:
each Nu is a nucleobase which taken together form a targeting sequence;
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T in Formula (1) is a moiety selected from:
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R0 and R?% are each independently hydrogen or a cell-penetrating peptide and R! is C1-Cs

alkyl,

each Nu from 1 to (n+1) and 5' to 3' corresponds to the nucleobases in one of the following:

Annealing Site Base Sequence [5' to 3] SEQ ID NO.

H2.SA.(-20+05) TTC ATC TAA AAT GCA AAATAA AAA A SEQ ID NO. 1
H2.SA.(-14+11) TTCTCT TTC ATC TAA AAT GCA AAAT SEQ ID NO. 2
H2.SA.(-11+14) ATCTTCTCT TTC ATC TAA AAT GCA A SEQ ID NO. 3
H2.SA.(-08+17) AAC ATCTTCTCT TTC ATC TAA AAT G SEQ ID NO. 4
H2.SA.(-05+20) TTG AACATCTTCTCTTTC ATCTAAA SEQ ID NO. 5
H2A({+06+30) ATGTTTTCTTTT GAACAT CTTCTC T SEQ ID NO. 25
H2A(+07+31) AAT GTTTTCTTT TGAACATCTTCTC SEQIDNO-26
H2A(+09+33) TGAATGTTTTCT TTT GAACATCTTC SEQIDNO-27




H2A{(+10+34) GIGAATGTT TTC TIFFGAACATCTT SEQ 1D NO.28
H2A(-23+02) ATC TAAAAT GCAAAATAAAAAAATA | SEQIDNO 29
H2A(-26-02) TAAAAT GCAAAA TAAAAAAATAAAA | SEQIDNO-30
H2A{-29-05) AAT GCAAAATAAAAAAATAAAAGTT | SEQIDNO31
H2A(-32-08) GCAAAATAAAAAAATAAAAGTTAGS | SEQIDNO 32
H2A(-35-11) AAATAAAAAAATAAAAGTTAGGAAG | SEQIDNO-33
H2A(-38-14) TAA AAA AAT AAA AGT TAG GAAGCAA | SEQ ID NO. 34
H2A(-41-17) AAA AAT AAA AGT TAG GAAGCAACT T SEQ ID NO. 35
H2A{(+11+29) TGTTFFCITTTGAACATCT SEQ 1D NO.36
H2D{+15-08) ATT CTTACCTTAGAAAATTGTGC SEQ ID-NO-37
H2A{(+46+62) CTTAGAAAATTIGTGCAT SEQ ID-NO-38
H2D{+08-09) CATTCTTACCTTAGAAA SEQ ID-NO-39

wherein T is thymine or uracil.

1512. The antisense oligomer of claim 3411, or a pharmaceutically acceptable salt

thereof, wherein each Nu from 1 to (n+1) and 5' to 3' of Formula (I) corresponds to the

nucleobases in one of the following:

Annealing Site Base Sequence [5' to 3] SEQ ID NO.

H2.SA.(-20+05) TTC ATC TAA AAT GCA AAATAA AAA A SEQ ID NO. 1
H2.SA.(-14+11) TTCTCTTTC ATC TAA AAT GCA AAAT SEQ ID NO. 2
H2.SA.(-11+14) ATCTTCTCTTTC ATC TAAAAT GCAA SEQ ID NO. 3
H2.SA.(-08+17) AACATCTTCTCT TTC ATC TAAAATG SEQ ID NO. 4
H2.SA.(-05+20) TTGAACATCTTCTCTTTC ATCTAAA SEQ ID NO. 5
H2A(+06+30) ATGTTITTCTTTT GAACATCITCTCT SEQIDNO-25
H2A{+07+31) AAT GTTTTCTTT TGAACATCTTCTC SEQ ID NO. 26
H2A({+09+33) TGAATGTTITICTTTT GAACAT CTTC SEQ ID NO. 27
H2A+10+34) GTGAAT GTTITCITT TGAACATCT T SEQ ID NO. 28
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H2A{-23+02) ATFCTFAA-AATFGCCA-AAATAAAAAAATA SEQHBNO29
H2A{-26-02) FAAAAT GCAAAATAAAAAAATAAAA SEQHBbNO30
H2A{29-05) AAT-GEA-AAATAAAAAAAT-AAAAGTT SEQHBbNO31
H2A{32-08) GEA-AAATAAAALAAATFAAAAGTTAG S SEQHBbNO32
HZAL35-1h AAATAAALAAAATFAAAACTFAG GAAG SEQHBNO33
H2A(-38-14) TAA AAA AAT AAA AGT TAG GAA GCA A SEQ ID NO. 34
H2A(-41-17) AAA AAT AAA AGT TAG GAAGCAACT T SEQ ID NO. 35
H2A{+11+29) FFHTHHFCHTHGAACATCT SEQHBNO36
H2A{+46+62) CH-AGA-AAATTFGTGCAT SEQIDbNO-38
H2B{+08-09) GATFCHFTAC CTHFAGAAA SEQIBbNO-39

1613.

The antisense oligomer of claim 4411, or a pharmaceutically acceptable salt

thereof, wherein each Nu from 1 to (n+1) and 5' to 3' of Formula (I) corresponds to the

nucleobases in one of the following:

Annealing Site Base Sequence [5' to 3] SEQ ID NO.

H2.SA.(-20+05) TTC ATC TAA AAT GCA AAATAA AAAA SEQ ID NO. 1
H2.SA.(-14+11) TTCTCT TTC ATC TAA AAT GCA AAAT SEQ ID NO. 2
H2.SA.(-11+14) ATCTTCTCT TTC ATC TAA AAT GCA A SEQ ID NO. 3
H2.SA.(-08+17) AAC ATCTTCTCT TTC ATC TAA AAT G SEQ ID NO. 4
H2.SA.(-05+20) TTG AACATCTTCTCTTTC ATCTAAA SEQ ID NO. 5
H2A(+06+30) ATGTTTTCTTTT GAACATCTITCTCT SEQID NO. 25
H2A(+07+31) AATGTTTTC TTT TGAACATCTTCTC SEQ ID NO. 26
H2A(+09+33) TGAATGTTITTCTTTT GAACATCTTC SEQ ID NO. 27
H2ZAE10+34) GTGAATGTTTTCTTTTGAACATCTT SEQ ID NO. 28
H2A(-38-14) TAA AAA AAT AAA AGT TAG GAAGCA A SEQ ID NO. 34
H2A(-41-17) AAA AAT AAA AGT TAG GAAGCAACTT SEQ ID NO. 35
H2A(+11+29) TGTTTTCTTTTG AACATCT SEQ ID NO. 36

1714.The antisense oligomer of claim 1411, or a pharmaceutically acceptable salt

thereof, wherein each Nu from 1 to (n+1) and 5' to 3' of Formula (I) corresponds to the

nucleobases in one of the following:

| Annealing Site

| Base Sequence [5' to 3']

|

SEQ ID NO.
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H2.SA.(-20+05) TTC ATC TAA AAT GCA AAATAA AAA A SEQIDNO. 1
H2.SA.(-14+11) TTCTCT TTC ATC TAA AAT GCA AAAT SEQ ID NO. 2
H2.SA.(-11+14) ATCTTCTCT TTC ATC TAA AAT GCA A SEQ ID NO. 3
H2.SA.(-08+17) AACATCTTCTCT TTC ATC TAAAAT G SEQ ID NO. 4
H2.SA.(-05+20) TTGAACATCTTCTCTTTC ATCTAAA SEQ ID NO. 5
H2A(+06+30) AT FCFTH GAACAT CHCICT SEQHBNO25
H2A(+07+31) AAFCHIHHC T FGAACATCITCTC SEQHBDNO26
H2A(+09+33) FGAAFCTHHFFCTF T GAACATFCIFC SEQHBNO 24
H2A(+10+34) GFSAATGTH TG T HFGA-ACATCTF SEQHBDNO28
H2A(-38-14) TAA AAA AAT AAA AGT TAG GAA GCA A SEQ ID NO. 34
H2A(-41-17) AAA AAT AAA AGT TAG GAAGCAACT T SEQ ID NO. 35
H2A{+11+29) FFTHHFCIHHTHGAACATCT SEQHBNO36

1815. The antisense oligomer of claim 411, wherein each Nu from 1 to (n+1) and 5'
to 3' of Formula (I) corresponds to one of the following: SEQ ID NO. 3, SEQ ID NO. 4, SEQ

ID NO. 5,

—28; or SEQ

ID NO. 35.

1916. The antisense oligomer of claim 411, wherein each Nu from 1 to (n+1) and 5'
to 3' of Formula (I) corresponds to one of the following: SEQ ID NO. 3, SEQ ID NO. 4, SEQ

ID NO. 5,

NO-—28; or SEQ ID NO. 35.

2017. The antisense oligomer of claim 1411, wherein each Nu from 1 to (n+1) and 5'
to 3' of Formula (I) corresponds to one of the following: SEQ ID NO. 3[[,]].or SEQ ID NO. 5,
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2418. The antisense oligomer of any one of claims £4-2311-17, wherein T is thymine.

2519. The antisense oligomer of any-ene-ofclaims14-24 claim 2418, wherein:
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