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CLAIMS 

 

1. A method of producing a modified BMP-11 pro-peptide comprising: 

 (a)  culturing in a suitable culture medium a cell comprising a nucleic acid 

encoding a modified BMP-11 pro-peptide comprising an amino acid sequence 

that is at least 75% identical to SEQ ID NO: 11 and has a mutation that modifies 

the amino acid sequence at the residue corresponding to position 98 of SEQ ID 

NO: 11, wherein the modified BMP-11 pro-peptide has an increased in vivo or in 

vitro half-life relative to a corresponding unmodified BMP-11 pro-peptide; and 

 (b)  recovering and isolating from the culture medium or cells the modified 

BMP-11 pro-peptide. 

 

2. A method of producing a modified BMP-11 pro-peptide fusion protein 

comprising: 

 (a)  culturing in a suitable culture medium a cell comprising a nucleic acid 

encoding a modified BMP-11 pro-peptide comprising an amino acid sequence 

that is at least 75% identical to SEQ ID NO: 11 and has a mutation that modifies 

the amino acid sequence at the residue corresponding to position 98 of SEQ ID 

NO: 11, wherein the nucleic acid further comprises a nucleic acid sequence 

encoding an Fc region of an IgG molecule, wherein the modified BMP-11 pro-

peptide fusion protein has an increased in vivo or in vitro half-life relative to a 

corresponding unmodified BMP-11 pro-peptide; and 

 (b)  recovering and isolating from the culture medium or cells the modified 

BMP-11 pro-peptide fusion protein. 

 

3. The method of claims 1 or 2, wherein the nucleic acid encoding the BMP-

11 pro-peptide encodes a modified BMP-11 pro-peptide that is at least 85% 

identical to SEQ ID NO. 11, and is capable of inhibiting a BMP-11 or GDF-8 

activity. 
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4. The method of claims 1 or 2, wherein the nucleic acid encoding the BMP-

11 pro-peptide encodes a modified BMP-11 pro-peptide that is at least 95% 

identical to SEQ ID NO: 11, and is capable of inhibiting a BMP-11 or GDF-8 

activity. 

 

5. The method of any one of claims 1-4, wherein the nucleic acid encoding 

the BMP-11 pro-peptide encodes a fragment of the amino acids of SEQ ID NO: 

11, wherein the fragment is capable of inhibiting a BMP-11 or GDF-8 activity, and 

wherein the fragment has a mutation at the residue corresponding to position 98 

of SEQ ID NO: 11. 

 

6. The method of claims 1 or 2, wherein the nucleic acid encoding the BMP-

11 pro-peptide encodes a modified BMP-11 pro-peptide that comprises the 

amino acid sequence of SEQ ID NO: 11, except that it has a mutation at the 

residue corresponding to position 98 of SEQ ID NO: 11. 

 

7. The method of any one of claims 1-6, wherein the mutation that modifies 

the amino acid sequence at the residue corresponding to position 98 of SEQ ID 

NO: 11 is a substitution mutation. 

 

8. The method of any one of claims 1-6, wherein the mutation that modifies 

the amino acid sequence at the residue corresponding to position 98 of SEQ ID 

NO: 11 is a deletion mutation. 

 

9. The method of any one of claims 1-6, wherein the mutation that modifies 

the amino acid sequence at the residue corresponding to position 98 of SEQ ID 

NO: 11 is an insertion mutation. 

 

10. The method of any one of claims 1-6, wherein the residue corresponding 
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to position 98 of SEQ ID NO. 11 is alanine. 

 

11. The method of claim 1, wherein the BMP-11 pro-peptide further comprises 

a Fc region of an IgG molecule. 

 

12. The method of any of claims 2 or 11, wherein the IgG molecule comprises 

an IgG1 or IgG4 Fc region. 

 

13. The method of any of claims 2 or 11, wherein the amino acid sequence of 

the IgG molecule is at least 75% identical to SEQ ID NO: 15. 

 

14. The method of any of claims 2 or 11, wherein the amino acid sequence of 

the IgG molecule is SEQ ID NO: 15. 

 

15. The method of any of claims 2 or 11, wherein the amino acid sequence of 

the IgG molecule is at least 75% identical to SEQ ID NO: 16. 

 

16. The method of any of claims 2 or 11, wherein the amino acid sequence of 

the IgG molecule is SEQ ID NO: 16. 

 

17. The method of any of claims 2 or 11, wherein the pro-peptide is fused to 

the Fc region of the IgG molecule via a linker peptide. 

 

18. The method of any of claims 2 or 11, wherein the modified pro-peptide 

fusion protein comprises a linker peptide between the modified BMP-11 pro-

peptide and the Fc region of the IgG molecule, and wherein the linker peptide 

comprises the amino acid sequence glycine-serine-glycine-serine (GSGS). 

 

19. The method of any of claims 1 and 3-6, wherein the BMP-11 pro-peptide 
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further comprises albumin or a derivative of albumin. 

 

20. The method of any of claims 1-6, wherein the BMP-11 pro-peptide further 

comprises a non-proteinaceous polymer linked to the pro-peptide. 

 

21. The method of any of claims 1-6, wherein the BMP-11 pro-peptide further 

comprises an altered glycosylation site. 

 

22. The method of any of claims 1-6, wherein the BMP-11 pro-peptide further 

comprises at least one carbohydrate moiety. 

 

23. The method of any of claims 1-6, wherein the BMP-11 pro-peptide further 

comprises a purification tag. 

 

24. The method of any of claims 2 or 11, wherein the Fc region of an IgG 

molecule is derived from a mouse IgG molecule. 

 

25. An isolated nucleic acid molecule encoding a BMP-11 pro-peptide 

comprising a nucleic acid that hybridizes under stringent hybridization conditions 

to the complement of SEQ ID NO: 12, and encodes a pro-peptide that has a 

mutation that modifies the aspartate residue corresponding to aspartate 98 of 

SEQ ID NO: 11, wherein the pro-peptide inhibits a GDF-8 or BMP-11 biological 

activity. 

 

 


