mouse with accompanying loss of all of the sarcoglycans as well as sarcospan, with at least
minor preservation of merosin, the dystroglycans and dystrophin, reproducing the clinical
picture seen in LGMD2E. The histological changes in this animal model were also a
prototype for the clinical counterpart, including the prominence of skeletal muscle
fibrosis.(14) Dressman et al. (25) injected the transverse abdominal muscle using
rAAV2.CMV.SGCB. Expression persisted for 21 months and muscle fibers were protected
from recurrent necrosis. The use of self-complementary AAV to enhance transgene
expression, 16 a muscle-specific promoter to better target skeletal muscle (20, 26) and the

optimization of a human B-sarcoglycan gene (hSGCB) has also been described.

[0009] Functional improvement in patients suffering from LGMD and other muscular
dystrophies require both gene restoration and reduction of fibrosis. There is a need for
methods of reducing fibrosis that may be paired with gene restoration methods for more

effective treatments of LGMD and other muscular dystrophies.
SUMMARY

[0010] Described herein are gene therapy vectors, e.g. AAV, expressing the f-sarcoglycan
gene and methods of delivering -sarcoglycan to the muscle to reduce and/or prevent fibrosis;
and/or to increase muscular force, and/or to treat a -sarcoglycanopathy in a mammalian

subject suffering from muscular dystrophy.

[0011] In addition, the disclosure provides for combination therapies and approaches using
gene therapy vectors to deliver f-sarcoglycan to address the gene defect observed in

LGMD2E and gene therapy vectors delivering miR-29 to further suppress fibrosis.

[0012] In one example, described herein is a recombinant AAV vector comprising a
polynucleotide sequence encoding B-sarcoglycan. In one aspect, described herein is a
recombinant AAV vector comprising a polynucleotide sequence encoding -sarcoglycan that
comprises an amino acid sequence that is at least 95% identical to SEQ ID NO: 2. In one
aspect, described herein is a recombinant AAV vector comprising a polynucleotide sequence
encoding B-sarcoglycan wherein the polynucleotide sequence comprises a nucleotide
sequence at least 95% identical to SEQ ID NO: 1. In some embodiments, the polynucleotide
sequence encoding [B-sarcoglycan comprises a sequence e.g. at least 65%, at least 70%, at
least 75%, at least 80%, 81%, 82%, 83%, 84%, 85%, 86%, 87%, 88%, or 89%, more
typically 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, 99% or more identical to the

nucleotide sequence set forth in SEQ ID NO: 1 and encodes protein that retains B-sarcoglycan



activity. In some embodiments, the polynucleotide sequence encoding B-sarcoglycan
comprises the nucleotide sequence set forth in SEQ ID NO: 1. In some embodiments, the
polynucleotide sequence encoding -sarcoglycan consists the nucleotide sequence set forth in

SEQ ID NO: 1.

[0012a] In one aspect, the present disclosure refers to a composition comprising the
recombinant AAV vector as described herein. In another aspect, the present disclosure refers
to the use of the recombinant AAV vector as described herein or the composition as
described herein in the manufacture of a medicament for treating muscular dystrophy in a
subject. In another aspect, the present disclosure refers to the use of the recombinant AAV
vector as described herein, wherein administration of the recombinant AAV vector or the
composition results in an increase in muscular force and/or muscle mass in the subject. In
another aspect, the present disclosure refers to the use of the recombinant AAV vector as
described herein, wherein administration of the recombinant AAV vector or the composition
results in a reduction in fibrosis in the subject suffering. In another aspect, the present
disclosure refers to the use of the recombinant AAV vector as described herein, wherein
administration of the recombinant AAV vector or the composition results in a reduction in
contraction-induced injury in the subject. In another aspect, the present disclosure refers to
the use of the recombinant AAV vector as described herein or the composition as described

herein in the manufacture of a medicament for treating B-sarcoglycanopathy in a subject.

[0012b] In a further aspect, the present disclosure refers to a composition comprising
the recombinant AAV vector as described herein for use in therapy for reducing fibrosis in
the muscle of a subject in need thereof. In a further aspect, the present disclosure refers to a
composition comprising the recombinant AAV vector as described herein for use in treating
muscular dystrophy in a subject in need thereof. In a still further aspect, the present
disclosure refers to the use of the recombinant AAV vector as described herein or the
composition as described herein in combination with a second recombinant AAV vector
comprising a polynucleotide sequence encoding miR29C in the preparation of a combination

therapy for reducing fibrosis in the muscle of a subject in need thereof.



[0013] In another example, a recombinant AAV vector described herein comprises a
polynucleotide sequence encoding (-sarcoglycan that is at least 65%, at least 70%, at least
75%, at least 80%, 81%, 82%, 83%, 84%, 85%, 86%, 87%, 88%, or 89%, more typically at
least 90%, 91%, 92%, 93%, or 94% and even more typically at least 95%, 96%, 97%, 98% or
99% sequence identity to the amino acid sequence of SEQ ID NO: 2, and the protein retains

B-sarcoglycan activity.

[0014] In another example, described herein is a recombinant AAV vector comprising a

polynucleotide sequence encoding functional B-sarcoglycan that comprises a nucleotide

Sa



What is claimed is:

1. A recombinant AAV vector comprising a polynucleotide sequence encoding
-sarcoglycan that comprises an amino acid sequence that is at least 95% identical to SEQ ID

NO: 2.

2. A recombinant AAV vector comprising a polynucleotide sequence encoding
B-sarcoglycan wherein the polynucleotide sequence comprises a nucleotide sequence at least

95% identical to SEQ ID NO: 1.

3. The recombinant AAV vector of claim 2, comprising a polynucleotide
sequence encoding B-sarcoglycan wherein the polynucleotide sequence comprises the

nucleotide sequence set forth in SEQ ID NO: 1.

4. The recombinant AAV vector of claim 1, wherein the polynucleotide sequence

encodes B-sarcoglycan that comprises an amino acid sequence of SEQ ID NO: 2.

5. The recombinant AAV vector of any one of claims 1-4, wherein the vector is
of the serotype AAV1, AAV2, AAV4, AAVS, AAV6, AAVT, AAVSE, AAV9, AAVIO0,
AAV11, AAVI12, AAV13 or AAV rh.74.

6. The recombinant AAV vector of any one of claims 1-5 wherein the
polynucleotide sequence is operably linked to a muscle-specific control element, wherein the
muscle-specific control element is human skeletal actin gene element, cardiac actin gene
element, myocyte-specific enhancer binding factor (MEF) element, muscle creatine kinase
(MCK) promoter, truncated MCK (tMCK) promoter, myosin heavy chain (MHC) promoter,
MHCK?7 promoter, C5-12, murine creatine kinase enhancer element, skeletal fast-twitch
troponin C gene element, slow-twitch cardiac troponin C gene element, the slow-twitch
troponin I gene element, hypoxia-inducible nuclear factor binding element, steroid-inducible

element or glucocorticoid response element (GRE).

7. The recombinant AAV vector of claim 6, wherein the muscle-specific control

element is truncated MCK (tMCK).

8. The recombinant AAV vector of claim 6, wherein the muscle-specific control
element is MHCK7.
9. The recombinant AAV vector of any of claims 1-5 comprising the nucleotide

sequence set forth in SEQ ID NO: 3
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10. The recombinant AAV vector of any of claims 1-5 comprising the nucleotide

sequence set forth in SEQ ID NO: 5.

11. A composition comprising the recombinant AAV vector of any one of claims

1-10.

12. Use of the recombinant AAV vector of any one of claims 1-10 or the
composition of claim 11 in the manufacture of a medicament for treating muscular dystrophy

in a subject.

13. Use of claim 12, wherein administration of the recombinant AAV vector or

the composition results in an increase in muscular force and/or muscle mass in the subject.

14. Use of claim 12, wherein administration of the recombinant AAV vector or

the composition results in a reduction in fibrosis in the subject suffering.

15. Use of claim 12, wherein administration of the recombinant AAV vector or

the composition results in a reduction in contraction-induced injury in the subject.

16. Use of the recombinant AAV vector of any one of claims 1-10 or the
composition of claim 11 in the manufacture of a medicament for treating [3-

sarcoglycanopathy in a subject.

17. The use of claim any one of claims 12-16 , wherein the subject is suffering

from limb-girdle muscular dystrophy.

18. The use of any one of claims 12-17, wherein the recombinant AAV vector or

the composition is to be administered by intramuscular injection or intravenous injection.

19. The use of any one of claims 12-17, wherein the recombinant AAV vector or

the composition is to be administered systemically.

20. The use of claim 19, where the recombinant AAV vector or the composition is

to be parentally administered by injection, infusion or implantation.

21. The use of any one of claims 12-20, further comprising that a second
recombinant AAV vector comprising a polynucleotide sequence comprising miR29C is to be

administered.

22. The use of claim 21, wherein the second recombinant vector comprises the
nucleotide sequence set forth in SEQ ID NO: 9 or the nucleotide sequence set forth in SEQ
ID NO: 8.
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23. The use of claim 21 or 22 wherein the second recombinant AAV vector is to

be administered by intramuscular injection or intravenous injection.

24. A composition comprising the recombinant AAV vector of any one of claims

1-10 for use in therapy for reducing fibrosis in the muscle of a subject in need thereof.

25. A composition comprising the recombinant AAV vector of any one of claims

1-10 for use in treating muscular dystrophy in a subject in need thereof.

26.  Use of the recombinant AAV vector of any one of claims 1-10 or the
composition of claim 11 in combination with a second recombinant AAV vector comprising
a polynucleotide sequence encoding miR29C in the preparation of a combination therapy for

reducing fibrosis in the muscle of a subject in need thereof.

27. The composition of claim 25, wherein the muscular dystrophy is -

sarcoglycanopathy or LGMD2E.
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