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homohistidine , a -fluoromethyl-histidine or a-methyl-

histidine; 

Xaa at position 8 is : Gly, Ala, Val, Leu , Ile , Ser, or Thr ; 

Xaa at positi on 12 is : His, Trp , Phe, or Tyr; 

5 Xaa at position 16 is: Leu, Ser, Thr, Trp, His, Phe, Asp, 

Val, Glu, or Ala ; 

Xaa at position 22 is : Gly, Asp, Glu, Gln, Asn, Lys, Arg, or 

Cys; 

Xaa at position 23 is : His , Asp, Lys, Glu, or Gln; 

10 Xaa at position 26 is: Asp, Lys, Glu, or His ; 

Xaa at position 30 is: Ala, Glu, Asp, Ser, or His; 

Xaa at posi t ion 35 is: Thr , Ser , Lys , Arg, Trp, Tyr, Phe, 

Asp, Gly, Pro, His, or Glu; 

Xaa at position 37 is: Lys, Arg, Thr, Ser , Glu, Asp, Trp, 

15 Tyr, Phe, His, -NH2, Gly, Gly-Pro, or Gly-Pro-NH2, or is 

deleted. 

8 . The heterologous fusion protein of Claims 1 , 2 , or 3 

wherein the GLP-1 compound comprises the sequence of formula 

2 0 V ( SEQ ID NO : 6) 

25 

7 8 9 10 11 12 13 14 15 16 17 

Xaa-Xaa- Glu-Gly- Thr-Phe-Thr-Ser-Asp- Val - Ser-

18 19 20 21 22 23 24 25 26 27 28 

Ser-Tyr-Leu- Glu-Xaa-Xaa-Ala-Ala-Lys-Xaa-Phe-

29 30 31 32 33 34 35 36 37 

Ile-Xaa-Trp-Leu-Val-Lys-Gly-Arg-Xaa 

formula V (SEQ I D NO : 6) 

30 wherein: 

Xaa at position 7 is : L-histidine, D-histidi ne , desamino

histidine , 2-amino-histidine, ~-hydroxy-histidine, 

h omohistidine, a -fluorornethyl-histidine or a-methyl

histidine ; 

35 Xaa at position 8 ts: Gly, Ala, Val, Leu, I l e, Ser, or Thr; 
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Xaa at position 22 is: Gly, Asp, Glu, Gln, Asn, Lys, Arg, 

Cys; 

Xaa at position 23 is :. His, Asp, Lys , Glu, or Gln; 

Xaa at position 24 is: Ala, Glu, His, Phe, Tyr, Trp, Arg, 

or Lys 

Xaa at position 30 is: Ala , Glu, Asp , Ser , or His; 

Xaa at position 37 is : Lys, Ar g, Thr, Ser , Glu , Asp, Tr p, 

Ty r , Phe, His, Gly, Gly-Pro, or is deleted . 

or 

10 9 . The heterologous fusion protein of Claims 1, 2, or 3 

wherein the GLP- 1 compound comprises the sequence of formula 

VIII (SEQ ID NO : 11) . 

15 

20 

25 

30 

35 

7 8 9 10 11 12 13 14 15 16 17 

Xaa-Xaa-Glu-Gly-Thr-Phe-Thr-Ser-Asp-Xaa-Ser-

18 19 20 21 22 23 24 25 26 27 28 

Xaa- Xaa- Xaa-Glu-Xaa-Xaa-Ala-Xaa-Xaa-Xaa-Phe-

29 30 31 32 33 34 35 36 37 

I le-Xaa-Trp-Leu-Xaa-Xa a-Gly-Xaa-Xaa 

formula VIII (SEQ ID NO: 11) 

wherein : 

Xaa at position 7 is : L- histidine, D-histidine , desamino-

h i stidine, 2-amino-histidine, ~-hydroxy-histidine, 

homohistidine, a -fluoromethyl- histidine or a-methyl-

histidine; 

Xaa at position 8 is : Gly, Ala, or Val; 

Xaa at position 16 is: Leu or Val; 

Xaa at position 18 is Lys or Ser; 

Xaa at position 19 is: Gln or Tyr; 

Xaa at position 20 is: Met or Leu; 

Xaa a t position 22 is : Glu or Gln ; 

Xaa at position 23 is : Glu, or Gln ; 

Xaa at position 25 is : Val or Ala; 

Xaa at positi on 26 is: Arg or Lys; 
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Xaa at position 27 is Leu or Glu; 

Xaa at position 30 is: Glu or Ala; 

Xaa at position 33 is: Val or Lys; 

Xaa at position 34 is : Asn or Lys; 

5 Xaa at position 36 is: Gly or Arg; and 

Xaa at position 37 is: Gly, Pro, Pro-Ser- Ser-Gly-Ala-Pro-

Pro-Pro-Ser, or is absent. 

10. The heterologous fusion protein of claims 1 through 9 

10 wherein the GLP- 1 compound has no more than 6 amino acids 

that are different from the corresponding amino acid in GLP-

1(7- 37)OH, GLP-1(7-36)OH, or Exendin-4. 

11. The heterologous fusion protein of Claim 10 wherein the 

15 GLP-1 compound has no more than 5 amino acids t hat differ 

from the corresponding amino acid in GLP-1 (7 - 37)OH, GLP- 1(7-

36)OH, or Exendin- 4 . 

12 . The heterologous fusion prot ein o f Cla im 11 wherein the 

20 GLP-1 compound has no more than 4 amino acids that differ 

from the corresponding amino acid in GLP-1(7-37)OH, GLP- 1(7-

36)OH, or Exendin-4. 

13. The heterologous fusion protein of Claim 12 wherein the 

25 GLP-1 compound has no more than 3 amino acids that differ 

from the corresponding amino acid in GLP-1(7-37)OH, GLP-1(7-

36)OH, or Exendin-4 . 

14.The heterol ogous fusion protein of Claim 13 wher ein the 

30 GLP-1 compound has no mor e than 2 amino acid s that differ 

from t he corresponding amino acid in GLP-1(7-37)OH, GLP-1(7-

36)OH, or Exendin-4 . 

15 . The heterologous fusion protein of any one of Claims 1 

35 through 14 wherein Xaa at position 8 is glycine or valine. 
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16. The heterologou s fusion protein of Claim 8 wherein the 

GLP-1 compound has no more than 2 amino acids that differ 

from the corresponding amino acid in GLP-1(7-37)0H or GLP-

5 1 (7-36)0H and Xaa at position 8 is glycine or valine and xaa 

at position 30 is alanine, glutamic acid , aspartic acid, 

serine, or histidine . 

17. The heterologous fusion protein of Claim 16 wherein Xaa 

10 at position 30 is Glutamic acid . 

18 . The heterologous fusion protein of Claim 8 wherein the 

GLP-1 compound has no more than 2 amino acids that differ 

from the corresponding amino acid in GLP-1(7-37 ) 0H or GLP-

15 1(7-36)0H and Xaa at position 8 is glycine or valine and Xaa 

at position 37 is histidine, phenylalanine, tyrosine, 

tryptophan, aspartic acid, glutamic acid, serine, threonine, 

arginine, or lysi ne . 

20 19 . The heterologous fusion protein of Claim 18 wherein Xaa 

at position 37 is histidine. 

20 . The heterologous fusion protein of Claim 8 wherein the 

GLP-1 compound has no more than 2 amino acids that differ 

25 from the corresponding amino acid in GLP-1(7-37)0H or GLP-

1(7-36)0H and Xaa at position 8 is glycine , valine , leucine, 

isoleucine , serine, threonine, or methionine and Xaa at 

position 22 i ·s aspartic acid, glutamic acid, lysine , 

arginine, asparagine , glutamine or histidine . 

30 

21 . The heterologous fusion p r otein of Claim 20 wherein Xaa 

at position 22 is lysine or glutamic acid. 

22. The heterologous fusion protein of Claim 8 wherein the 

35 GLP-1 compound is Va18-GLP-1 (7-37). 
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23. The heterologous fusion protein of Claim 8 wherein the 

GLP-1 compound is Gly8 -GLP-1(7-37) . 

5 24. The heterologous fusion protein of any one of Claims 1 

through 23 wherein the second polypeptide is human albumin . 

10 

25. The heterologous fusion protein of Claim 24 wherein the 

second polypeptide has the sequence of SEQ ID NO: 34 . 

26. The heterologous fusion protein of any one of Claims 1 

through 23 wherein the second polypeptide is an N-terminal 

fragment of albumin. 

15 27. A heterologous fusion protein comprising a first 

polypeptide with a N-terminus and a C-terminus fused to a 

second polypeptide with a N-terminus and a C-terminus 

wherein the first polypeptide is a GLP-1 compound and the 

second polypeptide is selected from the group consisting of 

20 a) the Fe portion of an immunoglobulin; 

b) an analog of the Fe portion of an immunoglobulin; 

and 

c) fragments of the Fe portion of an immunoglobulin, 

and wherein the C-terminus of the first polypeptide is fused 

25 to the N-terminus of the second polypeptide . 

28. ~ heterologous fusion protein comprising a first 

polypeptide with a N-terminus and a C-terminus fused to 

a second polypeptide with a N-terminus and a C-terminus 

30 wherein the first polypeptide is a GLP-1 compound and the 

second polypeptide is sele~ted from the group consisting of 

35 

a) the Fe portion of an immunoglobulin; 

b) an analog of the Fe portion of an immunoglobulin; 

and 
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c) fragments of the Fe portion of an immunoglobulin, 

and wherein the C-terminus of the first polypeptide is 

fused to the N-terminus of the second polypeptide via a 

5 peptide linker. 

10 

29 . The heterologous fusion protein of the Claim 28 wherein 

the peptide linker is selected from the group consisting of : 

a) a glycine rich peptide; 

b) a peptide having the sequence [Gly-Gly-Gly-Gly-Ser]n 

where n is 1, 2, 3, 4, 5, or 6; and 

c) a peptide having the sequence [Gly- Gly-Gly- Gly- Ser] 3 • 

30 . The heterologous fusion protein of any one of Claims 

15 27, 28, or 29 wherein the GLP-1 compound comprises the 

sequence of formula 1 [SEQ ID NO : 2]. 

20 

25 

7 8 9 10 11 12 13 14 15 16 17 

His- Xaa-Xaa-Gly-Xaa-Phe-Thr-Xaa-Asp-Xaa-Xaa-

18 1 9 20 21 22 23 24 25 26 27 28 

Xaa-Xaa-Xaa-Xaa-Xaa-Xaa-Xaa-Xaa-Xaa-Xaa-Phe-

29 30 31 32 33 34 35 36 37 38 39 

Ile-xaa-Xaa-Xaa-Xaa-Xaa-xaa-Xaa-Xaa-Xaa-Xaa-

40 41 42 43 44 45 

Xaa-Xaa-Xaa-Xaa-Xaa-Xaa 

Formula I (SEQ ID NO: 2) 

wherein: 

Xaa at position 8 is Ala, Gly, Ser, Thr, Leu, Ile, Val, 

30 Glu, Asp, or Lys; 

35 

Xaa at position 9 is Glu, Asp, or Lys; 

Xaa at position 11 is Thr, Ala, Gly, Ser, Leu, Ile, Val, 

Glu, Asp, or Lys; 

Xaa at . position 14 is Ser, Ala, Gly, Thr , Leu, Ile, Val, 

Glu, Asp, or Lys; 
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Xaa at position 16 is Val, Ala, Gly, Ser, Thr, Leu, Ile, 

Tyr, Glu, Asp, Trp, or Lys; 

Xaa at position 17 is Ser, Ala, Gly, Thr, Leu, Ile, Val , 

Glu, Asp, or Lys; 

5 Xaa at position 18 is Ser, Ala, Gly, Thr, Leu, I l e, Val, 
Glu, Asp, Trp, Tyr, or Lys ; 

Xaa at position 19 is Tyr, Phe, Trp, Glu, Asp, Gln, or Lys; 
Xaa at position 20 is Leu, Ala, Gly, Ser , Thr, Ile , Val, 

Gl u, Asp, Met , Trp, Tyr, or Lys; 

10 Xaa at position 21 is Glu, Asp, or Lys; 

Xaa at position 22 is Gly, Ala, Ser, Thr, Leu, Ile, Val, 

Gl u, Asp, or Lys; 

Xaa at position 23 is Gln, Asn, Arg, Glu, Asp, or Lys; 

Xaa at position 24 is Ala, Gly, Ser, Thr, Leu, I le, Val, 
15 Arg, Glu, Asp, or Lys; 

Xaa at position 25 is Ala, Gly, Ser, Thr , Leu, Ile, Val, 

Glu , Asp, or Lys; 

Xaa at position 26 is Lys, Arg, Gln, Glu, Asp, or His; 
Xaa at position 27 is Leu, Glu, Asp, or Lys; 

20 Xaa at position 30 is Ala, Gly, Ser, Thr, Leu, Ile, Val, 
Glu, Asp, or Lys; 

Xaa at position 31 is Trp, Phe, Tyr, Glu, Asp, or Lys; 
Xaa at posit ion 32 is Leu, Gly, Ala, Ser, Thr , Ile, Val, 

Glu, Asp, or Lys; 

25 Xaa at position 33 is Val, Gly, Ala, Ser, Thr, Leu, Ile, 

Glu, Asp, or Lys; 

Xaa at position 34 is Asn, Lys, Arg, Glu, Asp , or His; 

Xaa at position 35 is Gly, Ala, Ser,- Thr , Leu, Ile, Val, 
Glu, Asp, or Lys; 

30 Xaa at position 36 is Gly, Arg, Lys, Glu, Asp, or His; 

Xaa at position 37 is Pro, Gly, Al a, Ser, Thr, Leu, Ile, 
Val, Glu, Asp, or Lys, or is deleted; 

Xaa at position 38 is Ser, Arg, Lys, Glu, Asp , or His, or 
is deleted; 

35 Xaa at position 39 is Ser, Arg, Lys, Glu, Asp, or His, or 
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is deleted; 

Xaa at position 40 is Gly, Asp, Glu, or Lys , or is deleted; 

Xaa at position 41 is Ala, Phe, Trp, Tyr , Glu, Asp , or Lys, 

o r is delet ed; 

5 Xaa at position 42 is Ser, Pro, Lys, Glu, or Asp , or is 

deleted; 

Xaa at position 43 is Ser, Pro, Glu, Asp, or Lys , or is 

deleted ; 

Xaa at position 44 is Gl y , Pro , Glu, Asp, or Lys, or is 

1 0 de l eted; 

and 

Xaa at position 45 is Ala, Ser, Val, Glu, Asp, or Lys, or is 

deleted; 

provided that when the amino acid at posi t ion 37, 38, 39, 

15 40, 41, 42, 43, or 44 is delet ed, then each amino acid 

downstream of tha t amino acid is also deleted. 

31. The heterologous fusion protein of Claims 27, 28, or 29 

wherein the GLP-1 compound comprises the sequence of formula 

20 II (SEQ ID NO: 3) : 

25 

7 8 .9 10 11 12 13 14 15 16 17 

Xaa-Xaa- Xaa- Gly- Xaa- Xaa- Thr- Ser- Asp- Xaa- Ser-

18 19 20 21 22 23 24 25 26 27 28 

Xaa-Tyr- Leu-Glu-Xaa-Xaa-Xaa-Ala-Xaa-Xaa-Phe-

29 30 31 32 33 34 ~5 36 37 

Ile-Xaa -Xaa-Leu-Xaa-Xaa-xaa-Xaa-Xaa 

Formula II (SEQ ID NO : 3) 

30 wherein : 

Xaa at position 7 is : L-his t idine, D-histidine, desamino

histidine, 2-amino-histidine, ~-hydroxy-histidine, 

homohistidine, a-fluoromethyl-histidine or a-methyl 

histidine; 

35 Xaa at position 8 is : Gly, Ala, Val , Leu, Ile , Ser, or Thr; 
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Xaa at position 9 is: Thr, ?er, Arg, Lys, Trp, Phe, Tyr, 

Glu, or His; 

Xaa at position 11 is: Asp, Glu, Arg, Thr, Ala, Lys, or His; 

Xaa at position 12 is: His, Trp, Phe, or Tyr; 

5 Xaa at position 16 is: Leu, Ser, Thr, Trp, His, Ph e, Asp, 

Val, Tyr, Glu, or Ala; 

10 

Xaa at position 18 is: His, Pro, Asp, Glu, Arg, Ser, Ala, or 

Lys; 

Xaa at position 19 is: Gly, Asp, Glu, Gln, Asn, Lys, Arg, or 

Cys; 

Xaa at position 23 is: His, Asp, Lys, G~u, Gln, or Arg; 

Xaa at position 24 is: Glu, Arg, Ala, or Lys; 

Xaa at position 26 is: Trp, Tyr, Phe, Asp, Lys, Glu, or His; 

Xaa at position 27 is: Ala, Glu, His, Phe, Tyr, Trp, Arg, or 

15 Lys ; 

· Xaa at position 30 is: Ala, Glu, Asp, Ser, or His; 

Xaa at position 31 is: Asp, Glu, Ser, Thr, Arg, Trp, or Lys; 

Xaa at position 33 is: Asp, Arg, Val, Lys, Ala, Gly, or Glu; 

Xaa at position 34 is: Glu, Lys, or Asp; 

20 Xaa at position 35 is: Thr, Ser, Lys, Arg, Trp, Tyr, Phe, 

Asp, Gl y, Pro, His, or Glu; 

Xaa at position 36 is: Thr, Ser, Asp, Trp , Tyr, Phe, Arg, 

Glu, or His; 

Xaa at position 37 is: Lys, Arg, Thr, Ser, Glu, Asp, Trp , 

25 Tyr, Phe, His, Gly, Gly-Pro, or is deleted. 

30 

35 

32. The heterologous fusion protein of Claims 27, 28, or 29 

wherein the GLP-1 compound comprises the sequence of formula 

III (SEQ ID NO: 4): 

7 8 9 10 11 12 13 14 15 16 17 

Xaa-Xaa-Glu-Gly-Xaa-Xaa-Thr-Ser-Asp-Xaa-Ser-

18 19 20 21 22 23 24 25 26 · 27 28 

Ser-Tyr-Leu-Glu-Xaa-Xaa-Xaa-Ala-Xaa-Xaa-Phe-

29 30 31 32 33 34 35 36 37 

Ile- Ala-Xaa- Leu- Xaa- Xaa-Xaa- Xaa- R 
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f ormula III (SEQ ID NO : 4) 

wherein : 

Xaa at position 7 is : L-histidine, D-histi dine, desamino-

5 histidine, 2-amino-his t idine, P- hydroxy-h istidine, 

homohistidine, a -fluoromethyl-histidine or a - methyl

histidine ; 

Xaa at position 8 is : Gly, Ala, Val, Leu, Ile, Ser, or Thr ; 

Xaa at position 11 is : Asp, Glu , Arg, Thr, Ala, Lys, or His; 

10 Xaa at position 12 is: His, Tr p, Phe, or Tyr; 

15 

20 

25 

30 

35 

Xaa at position 16 is : Leu, Ser, Thr, Trp, His , Ph e, Asp, 

Val, Glu, or Ala; 

Xaa at position 22: Gly, Asp, Glu, Gln, Asn , Lys, Arg, or 

Cys ; 

Xaa at position 23 i s : Hi s, Asp, Lys, Glu , or Gln; 

Xaa at position 24 is: Glu, His, Al a, or Lys; 

Xaa a t position 25 is : Asp, Lys, Gl u, or His; 

Xaa a t position 27 is: Ala, Glu, His, Phe, Tyr, Trp, Arg , 

or Lys; 

Xaa at position 30 i s: Ala, Glu, Asp, Ser , or His ; 

Xaa at position 33 is : Asp, Arg , Val, Lys , Ala, Gl y, or 
Glu ; 

Xaa at position 34 is: Glu, Lys, or Asp ; 

Xaa at position 35 is : Thr, Ser, Lys , Arg , Trp, Tyr, Phe, 
Asp , Gly, Pro, His , or Glu; 

Xaa at position 36 is : Arg, Glu , or Hi s; 

Xaa at position 37 is : Lys, Arg , Thr, Ser, Glu, Asp, Trp , 
Tyr, Phe, His , Gly, Gly-Pro, or is deleted . 

33 . The heterologous fusion protein of Claim 27, 28 , or 29 

wherein the GLP- 1 compound c ompri ses t he sequence of f ormula 

IV (SEQ ID NO : 5) : 

7 8 9 10 11 12 13 14 15 16 17 

Xaa-Xaa-Glu-Gly-Thr-Xaa -Thr-Ser-Asp- Xaa- Ser-

1 8 19 20 21 22 23 24 25 26 27 28 
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Ser- Tyr- Leu- Glu- Xaa-Xaa- Ala-Ala-Xaa-Glu-Phe-

29 30 31 32 33 34 35 36 37 

Ile-Xaa-Trp-Leu-Val-Lys-Xaa-Arg-Xaa 

formula IV (SEQ ID NO: 5} 

wherein: 

Xaa at position 7 is: L-histidine, D-histidine, desamino

histidine, 2-amino-histidine, ~-hydroxy-histidine, 

homohistidine, a -fluoromethyl-histidine or a -methyl

histidine ; 

Xaa at position 8 is: Gly, Ala, Val, Leu, Ile, Ser, or Thr ; 

Xaa at position 12 is: His, Trp, Phe, or Tyr ; 

Xaa at position 16 is: Leu, Ser, Thr, Trp, His, Phe, Asp, 

Val, Glu, or Ala ; 

Xaa at position 22 is : Gly, Asp, Gl u, Gln, Asn, Lys, Arg , or 

Cys ; 

Xaa at posit;i.on 23 is: His, Asp, Lys, Glu, o r Gln; 

Xaa at position 26 is: Asp, Lys, Glu, or His ; 

Xaa at posi t ion 30 is: Ala, Glu, Asp, Ser, or His; 

Xa a at position 35 is: Thr, Ser, Lys, Arg, Trp, Tyr, Phe, 

Asp, Gly, Pro , His, or Glu; 

Xaa at position 37 is : Lys, Arg, Thr , Ser, Glu, Asp, Trp, 

Tyr, Phe, His, Gly, Gly-Pro, or i s deleted . 

34. The heterologou s fusion p r otein of Claims 27, 28 , o r 29 

wherein the GLP- 1 compound comprises the sequence of formula 

V (SEQ I D NO : 6} 

7 8 9 10 11 12 13 14 15 16 17 

Xaa-Xaa-Glu-Gly-Thr -Phe-Thr-Ser-Asp-Val-Ser-

18 19 20 21 21 23 24 25 26 27 28 

Ser-Tyr- Leu- Glu-Xaa-Xaa- Ala- Ala- Lys- Xaa- Phe-

29 30 31 32 33 34 35 36 37 

Ile-Xaa-Trp-Leu-Val-Lys-Gly-Arg-Xaa 

formula V (SEQ ID NO: 6) 
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wherein: 

Xaa at position 7 is: L-histidine, D-histidine, desamino

histidine, 2-amino-histidine, ~-hydroxy-histidine, 

homohistidine, a-fluoromethyl-histidine or a-methyl

histidine; 

Xaa 

Xaa 

Xaa 

Xaa 

Xaa 

Xaa 

at position 8 is: Gly, Ala, Val, Leu, Ile, Ser, or Thr; 

at position 22 is: Gly, Asp, Glu, Gln, Asn, Lys, Arg, or 

Cys; 

at position 23 is: His, Asp, Lys, Glu, or Gln; 

at position 24 is: Ala, Glu, His, Phe, Tyr, Trp, Arg, 

or Lys 

at position 30 is: Ala, Glu, Asp, Ser, or His; 

at position 37 is: Lys, Arg, Thr, Ser, Glu, Asp, Trp, 

Tyr, Phe, His, Gly, Gly-Pro, or is deleted. 

35 . The heterologous fusi.on protein of Claims 27, 28, or 29 

wherein the GLP- 1 compound comprises the sequence of formula 

VIII (SEQ ID NO:11) . 

wherein: 

7 8 9 10 11 12 13 14 15 16 17 

Xaa-Xaa-Glu-Gly-Thr-Phe-Thr-Ser-Asp-Xaa-Ser-

18 19 20 21 22 23 24 25 26 27 28 

Xaa- Xaa- Xaa-Glu-Xaa-Xaa-Ala- Xaa-Xaa-Xaa-Phe-

29 30 31 32 33 34 35 36 37 

Ile-Xaa-Trp-Leu-Xaa-Xaa-Gly-Xaa-R 

formula VIII (SEQ ID NO : 11) 

30 Xaa at position 7 is: L-histidine, D-histidine, desamino

histidine, 2-amino-histidine, ~-hydroxy-histidine, 

homohistidine , a-fluoromethyl-histidine or a-methyl

histidine; 

Xaa at position 8 is : Gly, Ala, or Val; 

35 Xaa at position 16 is: Leu or Val; 
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Xaa at position 18 is Lys or Ser; 

Xaa at position 19 is: Gln or Tyr; 

Xaa at position 20 is : Met or Leu; 

Xaa at positi on 22 i s: Glu o r Gln ; 

Xaa at position 23 is : Glu , or Gln; 

Xaa at position 25 is : Val or Ala ; 

Xaa at position 26 is : Arg or Lys; 

Xaa at position 27 is Leu or Glu; 

Xaa a t position 30 is: Glu o r Ala ; 

Xaa at posi tion 33 is : Val or Lys; 

Xaa at position 34 is : Asn or Lys; 

Xaa at position 36 is: Gly or Arg ; and 

Xaa at position 37 is: Gl y, Pro, Pro-Ser-Ser- Gly- Ala- Pro-

Pro-Pro-Ser, or is absent . 

36. The heterologous fusion protein of claims 27 through 35 

wherein the GLP-1 compound has no more than 6 amino acids 

that are different from the corresponding amino acid in GLP-

1(7-37)OH, GLP-1(7-36)OH, or Exendin-4 . 

37 . The heterologous fusion protein of Claim 36 wherein the 

GLP-1 compound has no more than 5 amino acids that differ 

from the corresponding amino acid in GLP-1(7-37)OH, GLP-1(7-

36)OH, or Exendin-4 . 

38 . The heterologous fusion p r otein of Cl aim 37 wherein the 

GLP-1 compound has no more than 4 amino acids that differ 

from the .corresponding amino acid in GLP-1(7-37)OH, GLP-1(7 -

36)OH, or Exendin- 4 . 

39. The heterologous fusion protei n o f Claim 38 wherein the 

GLP-1 compound has no more than 3 amino acids that differ 

from the corresponding amino acid in GLP-1(7-37)OH, GLP-1(7-

36)OH, or Exendin- 4 . 
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40. The heterol?gous fusion protein of Claim 39 wherein the 

GLP-1 compound has no more than 2 amino acids that differ 

from the corresponding amino acid in GLP-1(7 - 37)OH, GLP-1(7-

36)OH, or Exendin-4 . 

41. The heterologous fusion protein of any one of Claims 27 

through 40 wherein Xaa at position 8 is glycine or valine. 

42. The heterologous fusion protein of Claim 34 wherein the 

10 GLP-1 compound has no more than 2 amino acids that differ 

from the corresponding amino acid in GLP-1(7-37)OH or GLP-

1(7-36)OH and Xaa at position 8 is g l ycine or valine and Xaa 

at posi tion 30 is alani ne, g lutamic acid, aspartic acid, 

serine, or histidine . 

15 

43. The heterologous fusion protein of Claim 42 wherein Xaa 

at position 30 is Glutamic acid . 

44 . The heterologous fusion protein of Claim 34 wherein 

20 the GLP-1 compound has no more than 2 amino aci ds t hat 

differ from the corresponding amino acid in GLP-1(7-37)OH or 

GLP- 1(7- 36)OH and Xaa at position 8 is glycine or valine and 

Xaa at position 37 is histidine, phenylal anine, tyrosine, 

tryptophan, aspartic acid, glutamic acid, serine, t hreonine, 

25 arginine, or lysine . 

45 . The heterologous fusion protein of Claim 44 wherein Xaa 

at position 37 is histidine. 
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46 . The heterologous fusion protein of Claim 34 wherein the 

GLP- 1 compound 'has no more than 2 amino acids that differ 

from the corresponding amino aci d in GLP-1(7-37)OH or GLP-

5 1(7-36)OH and Xaa at position 8 is glyci ne, valine, leucine, 

isoleucine, serine, threonine, or methionine and Xaa at 

position 22 is aspartic acid, glutamic acid, lysine, 

arginine, asparagine, glutamine or histidine. 

10 47. The heterologous fusion protein of Claim 46 wherein Xaa 

a t position 22 is lysine or glutamic aci d. 

15 

48. The heterologous fusion protein of Claim 34 wherein the 

GLP-1 compound is Val-8-GLP-1(7-37) . 

49 . The heterologous fusion protein of Claim 34 wherein the 

GLP-1 compound is Gly- 8-GLP- 1(7-37) . 

50. The heterologous fusion protein of any one of Claims 27 

20 through 49 wherein the second polypeptide i 9 the Fe portion 

of a n Ig selected from the group consisting of: IgGl, IgG2, 

IgG3, IgG4, IgE, IgA, IgD, or IgM . 

51. The heterologous fusion protein of any one of Claims 27 

25 through 50 wherein the second polypeptide is the Fe portion 

of an Ig selected from the group consisting of: IgGl, IgG2, 

IgG3, and IgG4. 

52 . The heterologous fusion protein of Claim 51 wherein the 

30 second polypeptide is the Fe portion of an IgGl 

immunogl obulin . 

53. The heterologous fusion protein of Claim 51 wherein the 

second polypeptide is the Fe portion of an I gG4 

35 immunogl obulin . 
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54 . The heterologous fusion protein of Claims 50 through 53 

wherein the IgG is human . 

5 55 . The het erol ogous fusion protein of any one of Claims 27 

through 54 wherein the Fe portion comprises the hinge, CH2, 

and CH3 domains . 

56. The heterologous fusion protein of Claim 52 wherein the 

10 second polypepti de has the sequence o f SEQ ID NO : 32. 

57 . A polynucleotide encoding a heterologous fusion protein 

of any one of Claims 1 through 56 . 

15 58. A vector comprising the polynucleotide of Claim 57 . 

59 . A hos t cell comprising the vect or of Claim 58 . 

60 . A host cell expressing at least one heterologous fusion 

20 protei n of any one of Claims 1 thr ough 56 . 

61. The host cell of Claim 60 wherein said host cell is a 

CHO cell . 

25 62 . A process for producing a heter ologous fusion protein 

comprising the steps of transcribing and translating a 

polynucleotide of Claim 57 under conditions wherein the 

heterologous fus ion protein is expressed in detectable 

amounts. 

30 

35 

63 . A method for normalizing blood glucose levels i n a 

mammal in need thereof comprising t he administration of a 

therapeutically ef f ective amount of the heterologous fusion 

protein of any one of Claims 1 through 56. 
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64 . A method of treating a patient with non- insulin 

dependent diabetes mellitus comprising the administration of 

a therapeutically effective amount of the heterologous 

f usion prot ein of a ny one of Claims 1 through 56. 

65. A method of treating obesity comprising the 

administration of a therapeutically effective amount of the 

heterologous fusion protein of any one of Claims 1 through 

56 . 

66. The use of a heterologous fusion protein as c l aimed in 

any one o f Claims 1 through 56 for the manufacture of a 

medicament for the treatment of patients with non-insulin 

dependent diabetes melli tus. 

67. The use of a heterologous fusion protein as claimed in 

any one of Claims 1 through 56 for the manufacture of a 

medicament for the treatment of patients with obesity. 

20 68.A pharmaceuti cal formulation adapted for the treatment of 

patients with non-insulin dependent diabetes comprising a 

heterologous fusion protein of any one of Claims 1 

through 56. 

25 69 . The het erologous fusion protein of Claims 1, 2, or 3 

wherein the GLP-1 compound comprises the sequence of 

formula IX [SEQ ID NO: 12] 

30 

wherein: 

Xaa1-Xaa8-Glu-Gly-Thr-Xaa12- Thr- Ser- Asp-Xaa16- Ser

Xaa1a-Xaa19-Xaa20-Glu-Xaa22-Gln-Ala-Xaa25-Lys-Xaa27-

Phe-Ile-Xaa30- Trp-Leu-Xaa33 -Lys- Gly- Arg-Xaa31 

Formula IX (SEQ ID NO: 12) 

35 Xaa1 is: L-histidine, D-histidine, desamino-histidine, 2 -
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amino-histidine, ~-hydroxy-histidine, 

homohistidine, a-fluoromethyl-histidine, or a-

methyl-histidine ; 

Xaa8 is : Ala, Gly, Val , Leu, Ile, Ser, or Thr; 

Xaa12 is: Phe, Trp , or Tyr ; 

Xaa16 is: Val, Trp , Ile , Leu, Phe, or Tyr ; 

Xaa1s is: Ser, .Trp , Tyr, Phe, Lys, Ile, Leu, Val ; 

Xaa19 is : Tyr, Trp, or Phe; 

Xaa20 is: Leu, Phe , Tyr, or Trp; 

Xaa22 is : Gly, Glu, Asp, or Lys; 

Xaa25 is : Ala, Val, Ile, or Leu; 

Xaa27 is : Glu , Ile, or Ala ; 

Xaa30 is : Ala or Glu 

Xaa33 is : Val, or .Ile ; and 

Xaa37 is : Gly , His , NH2, or is absent. 

70 . The heterologous fus i on protein of Claim 69 wherein the 

second polypeptide is human albumin . 

71. The heterologous fusion p r otein of Claim 70 wherein the 

second polypeptide has the sequence of SEQ ID NO : 34 . 

72 . The heterologou s fusion protein of Claim 69 wherein the 

second polypeptide is an N-terminal fragment of albumin. 

73 . The heterologous fusion protein of any one of Claims 

27, 28, or 29 wher ein the GLP-1 compound comprises the 

sequence of formula IX [SEQ ID NO: 12] 

30 Xaa7-Xaas-Glu-Gly-Thr-Xaa12-Thr -Ser-Asp-Xaa1rSer-

Xaa1s-Xaa19-Xaa20- Glu-Xaa22- Gln- Ala- Xaa2s - LYS-Xaa27-

Phe-I le-Xaa30-Trp-Leu-Xa a 33-Lys-Gly-Arg-Xaa37 

Formu la IX {SEQ ID NO : 12) 
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wherein: 

Xaa7 is : L-histidine, D-histidine, desamino-histidine, 2 -

amino-histidine, ~ - hydroxy- histidine, 

5 homohistidine , a -fluoromethyl -histidine, or a -

methyl- histidine ; 

Xaa8 is : Ala , Gly , Val, Leu, Ile, Ser , or Thr ; 

Xaa12 is: Phe , Trp, or Tyr ; 

Xaa16 is: Val, Trp, Ile, Leu, Phe , or Tyr; 

10 Xaa18 is : Ser, Trp, Tyr , Phe, Lys, Ile, Leu, Val; 

Xaa19 is : Tyr , Trp, or Phe ; 

Xaa20 is : Leu , Phe, Tyr, or Trp ; 

Xaa22 is : Gly , Glu , Asp, or Lys ; 

Xaa25 is : Ala , Val , I le, or Leu ; 

15 Xaa21 is : Glu, I l e , or Ala ; 

Xaa30 is : Ala or Glu 

Xaa33 is : Val, o r I l e; and 

Xaa37 is: Gly, His, NH2, or is absent . 

20 74 . The heterologous fusion protein of Claim 73 wherein the 

second polypeptide is t h e Fe portion of an Ig selected from 

the group consisting of : IgGl, IgG2, IgG3, I gG4, IgE, IgA, 

IgD, or I gM. 

25 75. The heterologous fusion protein of Cl aim 73 or 7 4 

where i n the second polypepti de is the Fe portion of an Ig 

selected from the group consist ing of: IgGl , IgG2 , IgG3, and 

IgG4. 

30 76. The heterologous fusion protein o f Clai m 75 wherein t he 

second polypept ide is the Fe portion o f an I gGl 

immunoglobulin . 
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77 . The heterologous fusion protein of Claim 75 wherein 

the second polypeptide is the Fe portion of an IgG4 

immunoglobulin. 

5 78. The heterologous fusion protein of Claims 73 t hrough 

10 

15 

20 

25 

30 

78 wherein the IgG is human. 

79. The heterologous fusion protein of Claim 75 wherein 

the second polypeptide has .the sequence of SEQ ID NO: 

32. 

80. The heterologous fusion protein of any one of Claims 

69 through 79 wherein the GLP- 1 compound is selected 

from the group consisting of Gly8-GLP-1(7- 37), Val8-

Tyr12-GLP-1(7-37), Val8-Tyr12-GLP-1(7-36), Val8-Trp12-

GLP-1 (7-37), Val8-Leu16-GLP-1 (7-37), Val8-Val16-GLP-1 (7-

37), Val8-Tyr16-GLP-1(7-37), Gly8-Glu22-GLP-1(7-37), 

Val8-Glu22 - GLP-1(7-37) ,Val8-Leu25-GLP-1(7-37), Val8-

·Tyr12-Tyr16-GLP-1(7-37), Val 8-Trp12- Glu22 - GLP- 1(7- 37), 

Val 8-Tyr12-Glu22-GLP-1 (7-37) , Val 8-Tyr16-Phe19-GLP-1 (7-

37), Val 8-Tyr16-Glu22-GLP-1 (7-37), Val 8-Trp16-Glu22-GLP-

1 (7-37), Val8-Leu16-Glu22-GLP-1(7-37), .Val8-Ile16-Glu22 -

GLP-1 (7.-37) , Val8-Phe16 -Glu22-GLP-l (7-37), Val8-Trp18-

Glu22- GLP- 1 (7 - 37), Val8-Tyr18- Glu22 - GLP- 1(7- 37), Val8-

Phe18- Glu22-GLP-1 (7-37) , Val 8-I le18- Glu22 - GLP- 1 ( 7 - 3 7) , 

Val 8-Lys18-Glu22-GLP-1 (7-37) , Val 8-Trp19-Glu22-GLP-1 ( 7-

37), Val8-Phe19-Glu22-GLP-1(7-37) , Val8-Phe20-Glu22-GLP-

1(7-37), Va18-Glu22-Leu25-GLP-1(7-37), Val8-Glu22-Ile25 -

GLP-l (7-37), Val8-Glu22-Val 25-GLP-1 (7-37), Val8-Glu22 -

Ile27- GLP- l (7-37), Val8-Glu22-Ala27- GLP-1(7 - 37), Val8-

Glu22-Ile33-GLP-1 (7-37), Val 8-Asp9-Ile11-Tyr16-Glu22 -GLP-

1 ( 7-37), Val8-Tyr16-Trp19-Glu22-GLP-1(7-37), Val8-Trp16-

Glu22-Val 25-Ile33-GLP-1 ( 7-37) , Val 8- Trp16-Glu22-Ile33-GLP

l ( 7-37), Val8-Glu22-Val25-Ile33-GLP-1(7-37), Val8-Trp16-
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Glu22-Val25 - GLP-1( 7-37), and Val8-Cys16-Lys26 - GLP-1(7 -

37) . 
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Fi g. l 

5 10 15 
Ala Glu Pro Lys Ser Cys Asp Lys Thr His Thr Cys Pro Pro Cys 

20 25 30 
Pro Ala Pro Glu Lys Gly Gl y Pro Ser Val Phe Leu Phe Pro Pro 

35 40 45 
Lys Pro Lys Asp Thr Lys Met Ile Ser Arg Thr Pro Glu Val Thr 

50 55 60 
Cys Val Val Val Asp Val Ser His Glu Asp Pro Glu Val Lys Phe 

65 70 75 
Asn Trp Tyr Val Asp Gly Val Glu Val His Asn Ala Lys Thr Lys 

80 85 90 
Pro Arg Gl u Glu Gln Tyr Asn Ser Thr Tyr Arg Va l Val Ser Val 

95 100 105 
Leu Thr Val Leu His Gln Asp Trp Leu Asn Gly Lys Glu Tyr Lys 

11 0 115 120 
Cys Lys Val Ser Asn Lys Ala Leu Pro Ala Pro Ile Glu Lys Th r 

125 130 1 35 
Ile Ser Lys Ala Lys Gly Gln Pr o Arg Glu Pro Gln Val Tyr Thr 

140 145 150 
Leu Pr o Pro Ser Arg Glu Glu Me t Thr Lys Asn Gl n Val Ser Leu 

155 160 165 
Thr Cys Leu Val Lys Gly Phe Tyr Pro Ser Asp Ile Ala Val Glu 

170 175 180 
Trp Glu Ser Asn Gly Gln Pro Glu Asn Asn Tyr Lys Thr Thr Pro 

185 190 1 95 
Pro Val Leu Asp Ser Asp Gly Ser Phe Phe Leu Tyr Ser Lys Leu 

200 205 210 
Thr Val Asp Lys Ser Arg Tr p Gln Gln Gly Asn Val Phe Ser Cys 

215 220 225 
Ser Val Met His Glu Ala Leu His Asn Hi s Tyr Thr Gln Lys Ser 

230 
Leu Ser Leu Ser Pro Gly Lys [SEQ ID NO: 32 ] 

FRESENIUS EXHIBIT 1036 
Page 122 of 200



WO 02/46227 PCT/US0l/43165 

2 /17 

Fig. 2 

5 10 15 
Asp Ala His Lys Ser Glu Val Ala His Arg Phe Lys Asp Leu Gly Glu Glu Asn 

20 25 30 35 
Phe Lys Ala Leu Val Leu Ile Ala Phe Ala Gln Tyr Leu Gln Gln Cys Pro Phe 

40 45 50 
Glu Asp His Val Lys Leu Val Asn Glu Val Thr Glu Phe Ala Lys Thr Cys Val 
55 60 65 70 
Ala Asp Glu Ser Ala Glu Asn Cys Asp Lys Ser Leu His Thr Leu Phe Gly Asp 

75 80 85 90 
Lys Leu Cys Thr Val Ala Thr Leu Arg Glu Thr Tyr Gly Glu Met Ala Asp Cys 

95 100 105 
Cys Ala Lys Gln Glu Pro Glu Arg Asn Glu Cys Phe Leu Gln His Lys Asp Asp 

110 115 120 125 
Asn Pro Asn Leu Pro Arg Leu Val Arg Pro Glu Val Asp Val Met Cys Thr Ala 

130 135 140 
Phe His Asp Asn Glu Glu Thr Phe Leu Lys Lys Tyr Leu Tyr Glu Ile Ala Arg 
145 150 155 160 
Arg His Pro Tyr Phe Tyr Ala Pro Glu Leu Leu Phe Phe Ala Lys Arg Tyr Lys 

165 170 175 180 
Ala Ala Phe Thr Glu Cys Cys Gln Ala Ala Asp Lys Ala Ala Cys Leu Leu Pro 

185 190 195 
Lys Leu Asp Glu Leu Arg Asp Glu Gly Lys Ala Ser Ser Ala Lys Gln Arg Leu 

200 205 210 215 
Lys Cys Ala Ser Leu Gln Lys Phe Gly Glu Arg Ala Phe Lys Ala Trp Ala Val 

220 225 230 
Ala Arg Leu Ser Gln Arg Phe Pro Lys Ala Glu Phe Ala Glu Val Ser Lys Leu 
235 240 245 250 
Val Thr Asp Leu Thr Lys Val His Thr Glu Cys Cys His Gly Asp Leu Leu Glu 

255 260 265 270 
Cys Ala Asp Asp Arg Ala Asp Leu Ala Lys Tyr Ile Cys Glu Asn Gln Asp Ser 

275 280 285 
Ile Ser Ser Lys Leu Lys Glu Cys Cys Glu Lys Pro Leu Leu Glu Lys Ser His 

290 295 300 305 
Cys Ile Ala Glu Val Glu Asn Asp Glu Met Pro Ala Asp Leu Pro Ser Leu Ala 

310 315 320 
Ala Asp Phe Val Glu Ser Lys Asp Val Cys Lys Asn Tyr Ala Glu Ala Lys J:\sp 
325 330 335 340 
Val Phe Leu Gly Met Phe Leu Tyr Glu Tyr Ala Arg Arg His Pro Asp Tyr Ser 

345 350 355 360 
Val Val Leu Leu Leu Arg Leu Ala Lys Thr Tyr Glu Thr Thr Leu Glu Lys Cys 

365 370 375 
Cys Ala Ala Ala Asp Pro His Glu Cys Tyr Ala Lys Val Phe Asp Glu Phe Lys 

380 385 390 395 
Pro Leu Val Glu Glu Pro Gln Asn Leu Ile Lys Gln Asn Cys Glu Leu Phe Glu 

400 405 410 
Asn Leu Gly Glu fyr Lys Phe Gln Asn Ala Leu Leu Val Arg Tyr Thr Lys Lys 
415 420 425 430 
Val Pro Gln Val Ser Thr Pro Thr Leu Val Glu Val Ser Arg Asn Leu Gly Lys 

435 440 445 450 
Val Gly Ser Lys Cys Cys Lys His Pro Glu Ala Lys Arg Met Pro Cys Ala Glu 

455 460 465 
Asp Tyr Leu Ser Val Val Leu Asn Gln Leu Cys Val Leu His Glu Lys Thr Pro 

470 475 480 485 
Val Ser Asp Arg Val Thr Lys Cys Cys Thr Glu Ser Leu Val Asn Arg Arg Pro 
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Fig. 2 Continued 

490 495 500 
Cys Phe Ser Ala Leu Glu Val Asp Glu Thr Tyr Val Pro Lys Glu Phe Asn Ala 
505 510 515 520 
Glu Thr Phe Thr Phe His Ala Asp Ile Cys Thr Leu Ser Glu Lys Glu Arg Gln 

525 530 535 540 
Ile Lys Lys Gln Thr Ala Leu Val Glu Leu Val Lys His Lys Pro Lys Ala Thr 

545 550 555 
Lys Glu Gln Leu Lys Ala Val Met Asp Asp Phe Ala Ala Phe Val Glu Lys cys 

560 565 570 575 
Cys Lys Ala Asp Asp Lys Glu Thr Cys Phe Ala Glu Glu Gly Lys Lys Leu Val 

580 585 
Ala Ala Se r Gln Ala Ala Leu Gly Leu 

[SEQ ID NO: 34) 

FRESENIUS EXHIBIT 1036 
Page 124 of 200



WO 02/46227 

A. 

KDa 

98 

64 

50 

36 

30 

B. 
KDa 

98 

64 

148---. 

60-. 

1 2 3 4 

... 
·' 

1 2 

2 

4/17 

Fig. 3 

5 2 3 4 5 

3 4 5 6 7 

:•w• • \, •,~• ~(:\. h 

'.3 . 1·:·A - ··-s ·r.6 . , 7 
.! 

I 
'I 

PCT/US0l/43165 

FRESENIUS EXHIBIT 1036 
Page 125 of 200



WO 02/46227 PCT/US0l/43165 

5/17 

Fig. 4 

1 2 3 4 5 6 7 8 

, . • .• • i~ , 
' ' .. t> 

•.t;'"t·. ( 

FRESENIUS EXHIBIT 1036 
Page 126 of 200



WO 02/46227 

Amp 
----

6/17 

Fig. 5 

-~-----

PCT/US0l/43165 

Fe full hinge 

Xba 
------BGH pA 

pJB02/Fc(lgG1-Nhel,Eco4 7111) 
- Purorcycin 

6149 bp f -/-tk prorrote 
$ ! 
, ' 

prvB 1 orL---

,,.·· 
,/' 

SV40 Ort 

EBNA 

FRESENIUS EXHIBIT 1036 
Page 127 of 200



WO 02/46227 

CMV promoter 
·,, 

7/17 

Fig. 6 

T7 
/ 

1 

I Nhe I 
! / 

Spe I ',,,,, 
"'·, 

I , 

Aft Ill (6421)__ .·· 

pMB1 orL-

Avr IT ( 4854) 
.,... 

SV40 Ori 

Bsp El 
I 

pJB02-HSA 
7204 bp 

\ 
ESNA 

Fsp I ----

PCT/US0l/43165 

Aft III (191) 

- Sap I 

Avr II (1324) 

',,_ Xho I 
"'-----

\ BGH pA 
\ 

BamHI ·, ',,, 
Puromycin 

-
" Aft Ill (2738) 

""· tk promoter 

FRESENIUS EXHIBIT 1036 
Page 128 of 200



WO 02/46227 

CMV p-anoter 

Sp3 I 
,,, 

.......... 

Ajl ill (6456)_ 

.Amp_ 

8/17 

Fig. 7 

T7 

/ Nre 1 
/ / 
I I Lirker 
i I /. 
I//' 

PCT/US0l/43165 

. _. ,.__"- -!!:!_ EI (40) 

. . -.0 "' --Fs:p I 
., " ---~ 

Ajl ill (226) 

---&f) I 

Avr IT (1359) 

pPv181ai _ _ 

pJB02-linker-HSA 
7239 bp 

-Avr IT (4889) ,,..,, 
.,,,,..,,,, ... ""' 

SV400-i -0-iP 

/ 
/ I 

Bsp EI (3988) 

"' ' PuranY(?n 

'-.,,"'- Afl ill (2773) 
' •, 

tk p-cm:xer 

FRESENIUS EXHIBIT 1036 
Page 129 of 200



WO 02/46227 PCT/US0l /43165 

3 

2 

1 

9 / 17 

Fig. 8 

i 

' 
;;. ·.~ ,. · ·.' ', ,.1. " ·:-~·· ,.•. •1:.'- '!=· , . ·-i,t , s.f• t•·•~;..!. ,ts;, . ,.';,;,. ,·:,"1,, >t . .. .. ':, : ,:: ·•.rt· ;,;.,t-. :;, , .. "'\tt/ ;: · ,,t;-•,. :'\-Hl:.•~• ··:,y.,. "';k,J 
o'li,· ··••...-~• I ,i_i,• ~• • .,• ,:t • ';.,1,r: '. •:Jr • '•~ ~: .. '.:,·,ff,, •,;n,;.,:' '~•~!, ·. •_t::• •< .. ,.:.:.£

1 :~,:~;;•·~~:,;;¥~'.~~~'.~~:i1'~i:~i¾i:24~~~!1;;~\~; 
•• ; :,•!}.'{,,,, .. ,,,; J . ·!I;_ .. : 'k . "'~ ·•l,. oo.~·t··· ··,-:, .. ~-, : .. ,, ,.... .. ·t.•~ ·,.:; , •,.,, s·.'j 
~ .. :' .. ; •. ·~~-•u ,,,.4;1u;~. :.. ~.~ J{, .::. -""1;;~ '-7 ' ~'i : 14 ,.:.: :t-..... . ...... ,/; ( it., , "",,. ·..:-,,.·'!'; • ii'"; .i· r .. •~, 

Exendin-4 

Exendin-4 
VBGLP-1 
Exendin-4-L-HSA 
Exendin-4-HSA 
VBGLP-Fc 
VBGLP-L-HSA 

0 
0.0001 0.001 0.01 0.1 

Peptide [nMJ 

1 10 100 

FRESENIUS EXHIBIT 1036 
Page 130 of 200



-:E 
C: -C: 
0 

+:: ca ... ... 
C: 
Q) 
(.) 
C: 
0 
0 

WO 02/46227 

100 

10 

1 

10 / 17 

Fig . 9 

PCT/US0l/43165 

-e- Fc6064 
-o- Fc6101 
--T- HSA5991 
.....s:::r- HSA 5995 

. 0. 1 -t--.--....--,--,-,-,--.--,,--,c---,------,.--,-----,-----,-----,----.-----.-----.----.-----.---,--,--.---.---, 

0 50 100 150. 200 250 

Time (hr) 

FRESENIUS EXHIBIT 1036 
Page 131 of 200



WO 02/46227 PCT/US0l/43165 

20 

\ 
0- 0.. / . ~t 
Plasma rjucose 

11/17 

Fig. 10 

A. 

I - ....., 

GI ucose Infusion Rate I 
\ r-J 
.~ ,-~-~-~-~ 

_._ Saline 
-o- Exendin/Fc protein 

175 

150 

25 

0+-----r-- -,--- -r- --,------,---,-----r---+u 
0 25 50 75 100 125 150 175 

Time from start of clamp (min); Fusion protein injection 2 hours prior to 
starting clamp 

200 

FRESENIUS EXHIBIT 1036 
Page 132 of 200



WO 02/46227 PCT/US0l/43165 

25 

£ 
E 20 

1 -C) 

E - (/) 15 (I) -1uo 
a: i 
s ~ 
·- 0 ~ c:: .... 10 
C 

(I) 
ti) 
0 u = 
5 5 

0 
0 

~ 'o......_d' 

12 / 17 

Fig. 10 

B. 

?, 

\:r,- _;/ t - r-, 
~ -- I I ~ 

~ 
Plasma glucose 

I 
- -, 

L--

r-J 
- ---
I 

Glucose Infusion Rate I 
\ 1--,-r-

r-

-+- Saline 
-o- Exendin/Fc protein 

25 50 75 100 125 150 175 

Time from start of clamp (min); Fusion protein injection 2 hours prior to 
starting clamp 

175 

150 

"O 
125 iii' 

1/1 
3 
SI) 

100 ] ~ 
t,-0 
0 0 
-"' (J) (I) 

75 -3 
ca --9: 

50 -
25 

200 

FRESENIUS EXHIBIT 1036 
Page 133 of 200



WO 02/46227 

A. 

250 

200 -E -::, 
::t -c: 150 
'3 
"' C: 

(IS 

E 100 
~ a: 

50 

........ saline 

-o- Exendin/Fc protein 

13/17 

Fig. 11 

PCT/US0l/43165 

/ 

/ 
d 

,,P 

0-1-----,-----.------,------.--------..-----.--------r-----, 
0 25 50 75 100 125 150 175 

Time from start of clamp (min); Fusion protein injection 2 hours prior to 
starting clamp 

200 

FRESENIUS EXHIBIT 1036 
Page 134 of 200



WO 02/46227 

B. 

250 

200 -E 
:5 
:i -C 150 

"5 
"' C 
c,s 

E 100 
1Q 

i:L 

50 

-+-Saline 
--0- Exendin/Fc protein 

14/17 

Fig. 11 

PCT/US0l/43165 

9- - 0- - q 
I \ 
I \ 
I \ r , b 

I \ I R 
I \ 
I \ 

Q 

I \ I 
/ \~}. / 

I \ I 
\ I 

'o 

0-l-------r------,--- - ~ ----,--------,-------,----,------, 
0 25 50 75 100 125 150 175 

Time from start of clamp (min); Fusion protein injection 2 hours prior to 
starting clamp 

200 

FRESENIUS EXHIBIT 1036 
Page 135 of 200



WO 02/46227 PCT/US0l/43165 

15/17 

Fig. 12 

1 
GAGCCCAAATCTTGTGACAAAACTCACACATGCCCACCGTGCCCAGCACC 
50 
TGAACTCCTGGGGGGACCGTCAGTCTTCCTCTTCCCCCCAAAACCCAAGG 
100 
ACACCCTCATGATCTCCCGGACCCCTGAGGTCACATGCGTGGTGGTGGAC 
150 
GTGAGCCACGAAGACCCTGAGGTCAAGTTCAACTGGTACGTGGACGGCGT 
200 
GGAGGTGCATAATGCCAAGACAAAGCCGCGGGAGGAGCAGTACAACAGCA 
250 
CGTACCGTGTGGTCAGCGTCCTCACCGTCCTGCACCAGGACTGGCTGAAT 
300 
GGCAAGGAGTACAAGTGCAAGGTCTCCAACAAAGCCCTCCCAGCCCCCAT 
350 
CGAGAAAACCATCTCCAAAGCCAAAGGGCAGCCCCGAGAACCACAGGTGT 
400 
ACACCCTGCCCCCATCCCGGGAGGAGATGACCAAGAACCAGGTCAGCCTG 
450 
ACCTGCCTGGTCAAAGGCTTCTATCCCAGCGACATCGCCGTGGAGTGGGA 
500 
GAGCAATGGGCAGCCGGAGAACAACTACAAGACCACGCCTCCCGTGCTGG 
550 
ACTCCGACGGCTCCTTCTTCCTCTATAGCAAGCTCACCGTGGACAAGAGC 
600 
AGGTGGCAGCAGGGGAACGTCTTCTCATGCTCCGTGATGCATGAGGCTCT 
650 
GCACAACCACTACACGCAGAAGAGCCTCTCCCTGTCTCCGGGTAAATGAT 
700 
AGT [SEQ ID NO : 33) 
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Fig. 13 

1 
GATGCGCACAAGAGTGAGGTTGCTCATCGGTTTAAAGATTTGGGAGAAGA 
50 
AAATTTCAAAGCCTTGGTGTTGATTGCCTTTGCTCAGTATCTTCAGCAGT 
100 
GTCCATTTGAAGATCATGTAAAATTAGTGAATGAAGTAACTGAATTTGCA 
150 

. 
AAAACATGTGTTGCTGATGAGTCAGCTGAAAATTGTGACAAATCACTTCA 
200 
TACCCTTTTTGGAGACAAATTATGCACAGTTGCAACTCTTCGTGAAACCT 
250 
ATGGTGAAATGGCTGACTGCTGTGCAAAACAAGAACCTGAGAGAAATGAA 
300 
TGCTTCTTGCAACACAAAGATGACAACCCAAACCTCCCCCGATTGGTGAG 
350 
ACCAGAGGTTGATGTGATGTGCACTGCTTTTCATGACAATGAAGAGACAT 
400 
TTTTGAAAAAATACTTATATGAAATTGCCAGAAGACATCCTTACTTTTAT 
450 
GCCCCGGAACTCCTTTTCTTTGCTAAAAGGTATAAAGCTGCTTTTACAGA 
500 
ATGTTGCCAAGCTGCTGATAAAGCTGCCTGCCTGTTGCCAAAGCTCGATG 
550 
AACTTCGGGATGAAGGGAAGGCTTCGTCTGCCAAACAGAGACTCAAGTGT 
600 
GCCAGTCTCCAAAAATTTGGAGAAAGAGCTTTCAAAGCATGGGCAGTAGC 
650 
TCGCCTGAGCCAGAGATTTCCCAAAGCTGAGTTTGCAGAAGTTTCCAAGT 
700 
TAGTGACAGATCTTACCAAAGTCCACACGGAATGCTGCCATGGAGATCTG 
750 
CTTGAATGTGCTGATGACAGGGCGGACCTTGCCAAGTATATCTGTGAAAA 
800 
TCAAGATTCGATCTCCAGTAAACTGAAGGAATGCTGTGAAAAACCTCTGT 
850 
TGGAAAAATCCCACTGCATTGCCGAAGTGGAAAATGATGAGATGCCTGCT 
900 
GACTTGCCTTCATTAGCTGCTGATTTTGTTGAAAGTAAGGATGTTTGCAA 
950 
AAACTATGCTGAGGCAAAGGATGTCTTCCTGGGCATGTTTTTGTATGAAT 
1000 
ATGCAAGAAGGCATCCTGATTACTCTGTCGTGCTGCTGCTGAGACTTGCC 
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Fig. 13 Continued 

1050 
AAGACATATGAAACCACTCTAGAGAAGTGCTGTGCCGCTGCAGATCCTCA 
1100 
TGAATGCTATGCCAAAGTGTTCGATGAATTTAAACCTCTTGTGGAAGAGC 
1150 
CTCAGAATTTAATCAAACAAAATTGTGAGCTTTTTGAGCAGCTTGGAGAG 
1200 
TACAAATTCCAGAATGCGCTATTAGTTCGTTACACCAAGAAAGTACCCCA 
1250 
AGTGTCAACTCCAACTCTTGTAGAGGTCTCAAGAAACCTAGGAAAAGTGG 
1300 
GCAGCAAATGTTGTAAACATCCTGAAGCAAAAAGAATGCCCTGTGCAGAA 
1350 
GACTATCTATCCGTGGTCCTGAACCAGTTATGTGTGTTGCATGAGAAAAC 
1400 
GCCAGTAAGTGACAGAGTCACCAAATGCTGCACAGAATCCTTGGTGAACA 
1450 
GGCGACCATGCTTTTCAGCTCTGGAAGTCGATGAAACATACGTTCCCAAA 
1500 
GAGTTTAATGCTGAAACATTCACCTTCCATGCAGATATATGCACACTTTC 
1550 
TGAGAAGGAGAGACAAATCAAGAAACAAACTGCACTTGTTGAGCTCGTGA 
1600 
AACACAAGCCCAAGGCAACAAAAGAGCAACTGAAAGCTGTTATGGATGAT 
1650 
TTCGCAGCTTTTGTAGAGAAGTGCTGCAAGGCTGACGATAAGGAGACCTG 
1700 
CTTTGCCGAGGAGGGTAAAAAACTTGTTGCTGCAAGTCAAGCTGCCTTAG 
1750 
GCTTATAATGAC [SEQ ID NO: 35] 
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X-13991.ST25.txt 
SEQUENCE LISTING 

<110> Eli Li lly and company 

<120> GLP-1 FUSION PROTEINS 

<130> X-13991 

<150> us 60/251,954 

<151> 2000-06-12 

<160> 35 

<170> Patentin version 3.1 

<210> 1 

<211> 31 

<212> PRT 

<213> Homo sapiens 

<400> 1 

His Ala Glu Gly Thr Phe Thr Ser Asp val Ser Ser Tyr Leu Glu Gly 
1 5 10 15 

Gln Ala Ala Lys Glu Phe Ile Ala Trp Leu Val Lys Gly Arg Gly 
20 25 30 

<210> 2 

<211> 39 

<212> PRT 

<213> Artificial Sequence 

<220> 

<223> synthetic construct 

<220> 

<221> MISc_FEATURE 

1 

PCT/US0l/43165 
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<222> (2) . . (2) 

<223> xaa at position 
or Lys; 

<220> 

<221> MISC_FEATURE 

<222> (3) .. (3) 

<223> Xaa at position 

<220> 

<221> MISC_FEATURE 

<222> (5) .. (5) 

<223> xaa at posi tion 
or Lys; 

<220> 

<221> MIS(_FEATURE 

<222> (8) .. (8) 

<223> xaa at position 
or Lys; 

<220> 

<221> MIS(_FEATURE 

<222> (10) . . (10) 

<223> xaa at position 
, Asp , or Lys; 

<220> 

<221> MISC_FEATURE 

<222> (11) .. (11) 

<223> Xaa at position 
, or Lys ; 

<220> 

<221> MIS(_FEATURE 

<222> (12) .. (12) 

PCT/US0l/43165 

X-13991.ST25.txt 

2 is Ala, Gly, Ser, Thr , Leu , Ile, val, Gl u, Asp , 

3 is Glu, Asp, or Lys; 

5 i s Thr, Al a, Gl y, Ser , Leu, Ile, val, Glu, Asp, 

8 is Ser, Ala, Gly, Thr, Leu, Il e, val, Glu, Asp , 

10 is val , Ala , Gly, Ser , Thr , Leu, Ile , Tyr, Glu 

11 is Ser, Al a, Gly , Thr, Leu, Ile , val, Glu, As p 

2 

FRESENIUS EXHIBIT 1036 
Page 140 of 200



WO 02/46227 PCT/US0l/43165 

X-13991.ST25.txt 
<223> xaa at position 12 is Ser, Ala, Gly, Thr, Leu, Ile, val, Glu, Asp 

, Lys, Trp or Tyr; 

<220> 

<221> MISC_FEATURE 

<222> (13) .. (13) 

<223> xaa at position 13 is Tyr, Phe, Trp, Glu, Asp, Gln, or Lys; 

<220> 

<221> MIS(_FEATURE 

<222> (14) .. (14) 

<223> Xaa at position 14 is Leu, Ala, Gly, Ser, Thr, I le, val, Glu, Asp 
, Met, Lys, Trp or Tyr; 

<220> 

<221> MIS(_FEATURE 

<222> (15) .. (15) 

<223> xaa at position 15 is Glu, Asp, or Lys; 

<220> 

<221> MIS(_FEATURE 

<222> (16) .. (16) 

<223> xaa at position 16 is Gly, Ala, ser, Thr, Leu, Ile, val, Glu, Asp 
, Trp or Lys; 

<220> 

<221> MIS(_FEATURE 

<222> (17) .. (17) 

<223> xaa at position 17 is Gln, Asn, Arg, Glu, Asp, or Lys; 

<220> 

<221> MISC_FEATURE 

<222> (18) .. (18) 

3 
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X-13991.ST25.txt 
<223> xaa at position 18 is Ala , Gly, Ser, Thr , Leu, Ile, val, Arg , Glu 

, Asp, or Lys; 

<220> 

<221> Mrsc__FEATURE 

<222> (19) .. (19) 

<223> Xaa at position 19 is Ala, Gly, Ser, Thr, Leu, Ile, val, Glu, Asp 
, or Lys; 

<220> 

<221> Mrsc__FEATURE 

<222> (20) .. (20) 

<223> Xaa at position 20 is Lys, Arg, Gln, Glu, Asp, or His; 

<220> 

<221> MISC_FEATURE 

<222> (21) .. (21) 

<223> xaa at position 21 is Leu, Glu, Asp , or Lys; 

<220> 

<221> MISC_FEATURE 

<222> (24) .. (24) 

<223> xaa at position 24 is Ala, Gly, Ser, Thr, Leu, Ile, val, Glu, Asp 
, or Lys; 

<220> 

<221> Misc__FEATURE 

<222> (25) .. (25) 

<223> Xaa at position 25 is Trp, Phe, Tyr, Glu , Asp, or Lys; 

<220> 

<221> MISC_FEATURE 

<222> (26) .. (26) 

4 
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X-13991.ST25.txt 
<223> xaa at position 26 is Leu, Gly, Ala, Ser, Thr, Ile, Val, Glu, Asp 

, or Lys; 

<220> 

<221> MISC_FEATURE 

<222> (27) .. (27) 

<223> xaa at position 27 is val, Gly, Ala, Ser, Thr, Leu, Ile, Glu, Asp 
, or Lys; 

<220> 

<221> MIS(_FEATURE 

<222> (28) .. (28) 

<223> xaa at position 28 is Asn, Lys, Arg, Glu, Asp, or His; 

<220> 

<221> MIS(_FEATURE 

<222> (29) .. (29) 

<223> xaa at position 29 is Gly, Ala, Ser, Thr, Leu, Ile, val, Glu, Asp 
, or Lys; 

<220> 

<221> MISC_FEATURE 

<222> (30) .. (30) 

<223> xaa at position 30 is Gly, Arg, Lys, Glu, Asp, or His; 

<220> 

<221> MISC_FEATURE 

<222> (31) .. (31) 

<223> xaa at posi t ion 31 is Pro, Gly, Ala, ser, Thr, Leu, Ile, val, Glu 
, Asp, or Lys, or is deleted; 

<220> 

<221> MISC_FEATURE 

5 
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X- 13991.ST25.txt 
<222> (32) .. (32) 

<223> xaa at position 32 is Ser, Arg, Lys, Glu, Asp , or His , or is dele 
ted; 

<220> 

<221> MISC_FEATURE 

<222> (33) .. (33) 

<223> xaa at posi tion 33 is Ser, Arg, Lys, Glu, Asp, or Hi s, or is dele 
ted; 

<220> 

<221> MISC_FEATURE 

<222> (34) .. (34) 

<223> xaa at posi t ion 34 is Gly, Asp, Glu , or Lys, or is delet ed ; 

<220> 

<221> .MISC_FEATURE 

<222> (35) .. (35) 

<223> xaa at position 35 i s Ala, Phe, Tr p, Tyr, Glu, Asp, or Lys, or is 
del eted; 

<220> 

<221> MIS<:_FEATURE 

<222> (36) .. (36) 

<223> xaa at posi tion 36 i s Ser, Pro, Lys , Glu, or Asp, or is deleted; 

<220> 

<221> MISC_FEATURE 

<222> (37) .. (37) 

<223> xaa at position 37 is Ser, Pro, Glu, Asp, or Lys , or is del eted ; 

<220> 

<221> MIS<:_FEATURE 

6 
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X-13991.ST25 . txt 
<222> (38) . . (38) 

<223> xaa at position 38 is Gly, Pro, Glu, Asp, or Lys, or is deleted; 

<220> 

<221> MISCFEATURE 

<222> (39) .. (39) 

<223> xaa at position 39 is Al a, Ser, val, Glu , Asp, or Lys, or is dele 
ted; 

<400> 2 

His xaa xaa Gly xaa Phe Thr xaa Asp xaa xaa xaa xaa xaa xaa xaa 
1 5 10 . 15 

xaa xaa xaa xaa xaa Phe Ile xaa xaa xaa xaa xaa xaa xaa xaa xaa 
20 25 30 

xaa xaa xaa xaa xaa xaa xaa 
35 

<210> 3 

<211> 32 

<212> PRT 

<213> Artificial Sequence 

<220> 

<223> synthetic construct 

<220> 

<221> MISCFEATURE 

<222> (1) .. (1) 

<223> xaa at position 1 is L-histidine , D- histidine, or is del eted . 

<220> 

<221> MISCFEATURE 

<222> (2) . . (2) 

<223> xaa at position 2 is Gly, Ala, val, Leu, Ile, ser, or Thr ; 

<220> 
7 

FRESENIUS EXHIBIT 1036 
Page 145 of 200



WO 02/46227 

<221> MIS(_FEATURE 

<222> (3) .. (3) 

<223> xaa at position 
i s; 

<220> 

<221> MISC_FEATURE 

<222> (5) .. (5) 

<223> xaa at position 

<220> 

<221> MIS(_FEATURE 

<222> (6) .. (6) 

<223> xaa at position 

<220> 

<221> MIS(_FEATURE 

<222> (10) . . (10) 

<223> xaa at position 
, Glu, or Ala; 

<220> 

<221> MISC_FEATURE 

<222> (12) .. (12) 

3 

5 

6 

10 

PCT/US0l/43165 

X-13991.ST25.txt 

is Thr, Ser, Arg, Lys, Tr p, Phe, Tyr, Glu, or H 

is Asp, Glu, Arg, Thr, Ala, Lys, or Hi s; 

is His, Trp, Phe, or Tyr ; 

is Leu, Ser, Thr, Trp, His, Phe, Asp , val, Tyr 

<223> xaa at position 12 is His, Pro, Asp , Glu , Arg, Ser , Ala, or Lys; 

<220> 

<221> MISC_FEATURE 

<222> (13) .. (13) 

<223> xaa at positi on 13 is Gly, Asp, Gl u, Gl n, Asn, Lys, Arg, or cys; 

<220> 

8 
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<221> MISC_FEATURE 

<222> (17) . . (17) 

X-13991.ST25.txt 

<223> xaa at positi on 17 is Hi s, Asp, Lys, Gl u, Gln, or Ar g; 

<220> 

<221> MISC_FEATURE 

<222> (18) .. (18) 

<223> xaa at position 18 is Glu , Arg, Ala , or Lys; 

<220> 

<221> MISC_FEATURE 

<222> (20) .. (20) 

PCT/US0l/43165 

<223> xaa at position 20 is Trp, Tyr, Phe, Asp, Lys, Gl u, or His; 

<220> 

<221> MISC_FEATURE 

<222> (21) . . (21) 

<223> xaa at position 21 is Ala , Glu, Hi s, Phe, Tyr, Trp, Arg, or Lys; 

<220> 

<221> MISCFEATURE 

<222> (24) . . (24) 

<223> xaa at position 24 i s Ala, Gl u, Asp, ser, or His; 

<220> 

<221> MISC_FEATURE 

<222> (25) .. (25) 

<223> xaa at pos i t i on 25 is Asp, Glu, Ser, Thr, Arg, Trp, o r Lys; 

<220> 

<221> MISCFEATURE 
9 
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X-13991.ST25 .txt 

<222> (27) .. (27) 

<223> xaa at positi on 27 is Asp, Arg, Val, Lys, Ala, Gly, or Glu; 

<220> 

<221> Mrsc_FEATURE 

<222> (28) .. (28) 

<223> xaa at position 

<220> 

<221> MISC_FEATURE 

<222> (29) . . (29) 

28 i s Gl u, Lys, or Asp; 

<223> xaa at position 29 i s Thr , Ser, Lys, Arg, Tr p, Tyr, Phe , Asp , Gly 
, Pro, His, or Glu; 

<220> 

<221> Mrsc_FEATURE 

<222> (30) . . (30) 

<223> xaa at position 30 is Thr, Ser, Asp, Trp, Tyr, Phe, Arg, Glu, or 
His; 

<220> 

<221> Mrsc_FEATURE 

<222> (31) .. (31) 

<223> xaa at position 31 is Lys, Arg , Thr, Ser , Gl u, Asp, Trp, Tyr , Phe 
, His, Gly, or is deleted . 

<220> 

<221> Mrsc_FEATURE 

<222> (32) .. (32) 

<223> xaa at position 31 is Pro or is deleted . 

<400> 3 

xaa xaa xaa Gly xaa xaa Thr ser Asp xaa Ser xaa xaa Leu Glu Gl y 
1 5 10 15 

Xaa xaa Al a xaa xaa Phe I l e Xaa xaa Leu xaa xaa xaa xaa xaa xaa 
20 25 30 

10 

FRESENIUS EXHIBIT 1036 
Page 148 of 200



WO 02/46227 PCT/US0l/43165 

X-13991 . ST25 . txt 

<210> 4 

<211> 32 

<212> PRT 

<213> Artificial Sequence 

<220> 

<223> synthetic construct 

<220> 

<221> MISC_FEATURE 

<222> (1) .. (1) 

<223> xaa at position 1 is L-histidine, D-histidine, or is deleted. 

<220> 

<221> MISC_FEATURE 

<222> (2) .. (2) 

<223> xaa at position 2 i s Gl y, Al a , Val, Leu, Ile , Ser, or Thr; 

<220> 

<221> MISC_FEATURE 

<222> (5) .. (5) 

<223> xaa at position 5 i S As p, Glu, Arg, Thr, Ala, Lys, or His; 

<220> 

<221> MISC_FEATURE 

<222> (6) .. (6) 

<223> xaa at position 6 is His , Trp, Phe, or Tyr; 

<220> 

<221> MISC_FEATURE 

<222> (10) .. (10) 

<223> xaa at posi tion 10 is Leu, Ser, Thr, Trp, His, Phe, Asp, Val, Glu 
, or Ala; 

11 
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<220> 

<221> MISC_FEATURE 

<222> (16) .. (16) 

PCT/US0l/43165 

X-13991. ST25.txt 

<223> xaa at position 16 is Gly, Asp, Glu, Gln, Asn, Lys, Arg, or cys; 

<220> 

<221> MIS(_FEATURE 

<222> (17) .. (17) 

<223> xaa at position 17 is His, Asp, Lys, Glu, or Gln; 

<220> 

<221> MISC_FEATURE 

<222> (18) . . (1~) 

<223> xaa at position 18 is Glu, His, Al a, or Lys; 

<220> 

<221> MIS(_FEATURE 

<222> (19) .. (19) 

<223> xaa at position 19 is Asp, Lys, Glu, or Hi s; 

<220> 

<221> MISC_FEATURE 

<222> (21) .. (21) 

<223> Xaa at position 21 is Ala, Glu, His, Phe, Tyr, Trp, Arg, or Lys; 

<220> ' 

<221> MIS(_FEATURE 

<222> (24) .. (24) 

<223> xaa at position 24 is Ala, Glu, Asp, Ser, or His; 

12 
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X-13991. ST25 . txt 
<220> 

<221> MISC_FEATURE 

<222> (27) .. (27) 

<223> Xaa at position 27 is Asp, Arg, Val, Lys, Ala, Gl y, or Glu; 

<220> 

<221> MISC_FEATURE 

<222> (28) . . (28) 

<223> xaa at position 

<220> 

<221> MISCFEATURE 

<222> (29) .. (29) 

28 is Glu, Lys, or Asp; 

<223> Xaa at position 29 is Thr, Ser, Lys, Arg, Trp, Tyr, Phe, Asp, Gly 
, Pro, Hi5, or Glu; 

<220> 

<221> MISCFEATURE 

<222> (30) .. (30) 

<223> xaa at position 30 is Arg, Gl u, or His; 

<220> 

<221> MIS<:_FEATURE 

<222> (31) . . (31) 

<223> xaa at position 31 is Lys, Arg, Thr, Ser, Glu, Asp, Trp , Tyr , Phe 
, His, Gly, or is deleted. 

<220> 

<221> MISC_FEATURE 

<222> (32) .. (32) 

<223> xaa at position 32 is Pro, or is deleted. 

<400> 4 

xaa xaa Glu Gly xaa xaa Thr Ser Asp xaa Ser Ser Tyr Leu Glu xaa 
1 5 10 15 

13 
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X-13991. ST25 . txt 

xaa xaa xaa Lys xaa Phe Ile xaa Trp Leu xaa xaa xaa xaa xaa xaa 
20 25 30 

<210> 5 

<211> 32 

<212> PRT 

<213> Artificial sequence 

<220> 

<223> synthetic construct 

<220> 

<221> MISCFEATURE 

<222> (1) .. (1) 

<223> xaa at position 1 is L-hi stidine, D-histidine, or is deleted. 

<220> 

<221> MISCFEATURE 

<222> (2) .. (2) 

<223> xaa at position 2 i s Gly, Al a, val, Leu, Ile, Ser, Met, or Thr; 

<220> 

<221> MISCFEATURE 

<222> (6) .. (6) 

<223> xaa at positi on 

<220> 

<221> MISCFEATURE 

<222> (10) .. (10) 

<223> xaa at position 
, or Ala; 

<220> 

<221> MISC_FEATURE 

<222> . (16) .. (16) 

6 is 

10 is 

His, Trp, Phe, or Tyr; 

Leu, ser, Thr, Trp, His, Phe, Asp, Val, Glu 

14 · 
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X-13991. ST25.txt 
<223> xaa at position 16 is Gly, Asp, Gl u, Gln , Asn, Lys, Arg, or cys; 

<220> 

<221> MISC_FEATURE 

<222> (17) . . (17) 

<223> xaa at posi tion 17 is 

<220> 

<221> MI SC_FEATURE 

<222> (20) . . (20) 

<223> xaa at posi tion 20 is 

<220> 

<221> MISC_FEATURE 

<222> (24) . . (24) 

<223> xaa at position 24 is 

<220> 

<221> MISC_FEATURE 

<222> (29) .. (29) 

<223> xaa at position 29 is 
, Pro, His, or Glu; 

<220> 

<221> MISC_FEATURE 

<222> (31) . . (31) 

Hi s, Asp, Lys, Gl u , or Gln; 

As p, Lys, Gl u, o r His; 

Al a, Gl u , Asp , Ser, or His ; 

Thr, Ser, Lys, Arg, Trp, Tyr, Phe, Asp, Gly 

<223> xaa at posi t i on 31 is Lys, Arg, Th r , Ser, Glu, Asp, Trp, Tyr, Phe 
, His, Gly, o r is deleted . 

<220> 

<221> MISC.....FEATURE 

<222> (32) . . (32) 

<223> xaa at position 32 is Pro or is deleted . 

15 
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X-13991.ST25 .txt 
<400> 5 

xaa xaa Gl u Gly Thr xaa Thr Ser Asp xaa Ser Ser Tyr Leu Gl u xaa 
1 5 10 15 

xaa Ala Ala xaa Glu Phe Ile xaa Trp Leu val Lys xaa Arg xaa xaa 
20 25 30 

<210> 6 

<211> 32 

<212> PRT 

<213> Artificial sequence 

<220> 

<223> synthetic construct 

<220> 

<221> MISC_FEATURE 

<222> (1) .. (1) 

PCT/US0l/43165 

<223> xaa at position 1 is L-histidine, D-histidine, or is deleted. 

<220> 

<221> MIS(_FEATURE 

<222> (2) .. (2) 

<223> xaa at position 2 i s Gly, Ala, Val, Leu, I le, Ser, or Thr ; 

<220> 

<221> MIS(_FEATURE 

<222> (16) .. (16) 

<223> xaa at position 16 i_s Gly, Asp , Glu, Gln, Asn, Lys, Arg, or cys; 

<220> 

<221> MISC_FEATURE 

<222> (17) .. (17) 

<223> Xaa at position 17 is His, Asp, Lys, Glu, or Gln; 

<220> 

<221> MISC_FEATURE 
16 
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X-13991.ST25.txt 

<222> (18) .. (18) 

PCT/US0l/43165 

<223> xaa at position 18 is Ala, Glu, His, Phe, Tyr, Trp, Arg, or Lys; 

<220> 

<221> MISLFEATURE 

<222> (24) .. (24) 

<223> xaa at position 24 is Ala, Glu, Asp, Ser, or His; 

<220> 

<221> MISLFEATURE 

(31) .. (31) <222> 

<223> xaa at position 31 is Lys, Arg, Thr, Ser, Glu, Asp, Trp, Tyr, Phe 
, His, Gly, Gly-Pro, or is deleted. 

<220> 

<221> MISC_FEATURE 

<222> (32) .. (32) 

<223> xaa at position 32 is Pro or is deleted . 

<400> 6 

Xaa Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Gl u Xaa 
1 5 10 15 

xaa Xaa Ala Lys Glu Phe I l e Xaa Trp Leu val Lys Gly Arg xaa xaa 
20 25 30 

<210> 7 

<211> 31 

<212> PRT 

<213> Artificial sequence 

<220> 

<223> synthetic construct 

<220> 

<221> MISCFEATURE 
17 

FRESENIUS EXHIBIT 1036 
Page 155 of 200



WO 02/46227 

X-13991.ST25 . txt 

<222> (1) .. (1) 

PCT/US0l/43165 

<223> xaa at position 1 is L-histidine, D-histidine, or is del eted . 

<220> 

<221> MIS(_FEATURE 

<222> (2) .. (2) 

<223> Xaa at position 2 is Ala, Gly, val, Thr, Ile, and alpha-methyl-Al 
a; 

<220> 

<221> MIS(_FEATURE 

<222> (15) .. (15) 

<223> xaa at position 15 is Glu, Gln , Ala, Thr, Ser, and Gly; 

<220> 

<221> MISC_FEATURE 

<222> (21) .. (21) 

<223> xaa at position 21 is Glu, Gl n, Ala, Thr , Ser, and Gly; 

<400> 7 

Xaa Xaa Gl u Gly Thr Phe Thr ser Asp val Ser Ser Tyr Leu Xaa Gly 
1 5 10 15 

Gl n Ala Ala Lys xaa Phe Ile Ala Trp Leu val Lys Gly Arg Gly 
20 25 30 

<210> 8 

<211> 30 

<212> PRT 

<213> Artificial sequence 

<220> 

<223> synthetic construct 

<220> 

<221> MISC_FEATURE 

<222> (19) .. (19) 

18 
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X-13991.ST25.txt 
<223> xaa at position 19 is Lys or Arg; 

<220> 

<221> MOD_RES 

<222> (27) .. (27) 

<223> ACETYLATION 

<220> 

<221> MISC_ FEATURE 

<222> (30) •. (30) 

<223> xaa at position 

<220> 

<221> MOD_RES 

<222> (30) . . (30) 

<223> AMIDATION 

<400> 8 

30 is Gly; 

Al a Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly Gln 
1 5 10 15 

Ala Ala xaa Gl u Phe Ile Ala Trp Leu Val Lys Gly Arg Xaa 
20 25 30 

<210> 9 

<211> 39 

<212> PRT 

<213> Artificial Sequence 

<220> 

<223> synthetic construct 

<400> 9 

His Ser Asp Gly Thr Phe Thr Ser Asp Leu Ser Lys Gl n Met Glu Gl u 
1 5 10 15 

Gl u Ala Val Arg Leu Phe Ile Glu Trp Leu Lys Asn Gly Gly Pro Ser 
20 25 30 

19 
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X-13991.ST25 .txt 
Ser Gly Ala Pro Pro Pro Ser 

35 

<210> 10 

<211> 39 

<212> PRT 

<213> Arti ficial sequence 

<220> 

<223> synthetic construct 

<400> 10 

His Gly Glu Gly Thr Phe Thr Ser Asp 
1 5 

Gl u Ala val Arg 
20 

Leu Phe Ile Glu Trp 

ser Gl y Al a Pro Pro Pro Ser 
35 

<210> 11 

<211> 39 

<212> PRT 

<213> Artificial Sequence 

<220> 

<223> synthetic construct 

<220> 

<221> MISCFEATURE 

<222> (1) .. (1) 

25 

Leu 
10 

Ser Lys Gln Met 

Leu Lys Asn Gly Gly 
30 

PCT/US0l/43165 

Glu Glu 
15 

Pro Ser 

<223> xaa at position 1 is L-hi stidi ne, o-histidine, or is deleted . 

<220> 

<221> MISCFEATURE 

<222> (2) .. (2) 

<223> xaa at position 2 is Gly, Al a, or val ; 

<220> 

20 
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<221> MISC_FEATURE 
X-13991.ST25.txt 

<222> (10) .. (10) 

<223> xaa at posi tion 10 i s Leu or .val; 

<220> 

<221> Mrsc_FEATURE 

<222> (12) . . (12) 

<223> xaa at posi tion 12 is Lys or ser; 

<220> 

<221> MISC_FEATURE 

<222> (13) .. (13) 

<223> xaa at position 13 is Gln or Tyr ; 

<220> 

<221> Mrsc_FEATURE 

<222> (14) .. (14) 

<223> xaa at position 14 i s Met or Leu; 

<220> 

<221> Mrsc_FEATURE 

<222> (16) .. (16) 

<223> xaa at position 16 is Glu or Gln; 

<220> 

<221> Mrsc_FEATURE 

<222> (17) .. (17) 

<223> Xaa at position 17 is Glu or Gln; 

<220> 

<221> MISC_FEATURE 

<222> (19) .. (19) 

<2i3> xaa at position 19 is val or Ala; 

21 
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X-13991 . ST25.txt 
<220> 

<221> MISC_FEATURE 

<222> (20) .. (20) 

<223> xaa at position 20 is Arg or Lys; 

<220> 

<221> MISC_FEATURE 

<222> (21) .. (21) 

<223> xaa at position 21 is Leu or Glu; 

<220> 

<221> MIS<:_FEATURE 

<222> (24) .. (24) 

<223> xaa at position 24 is Glu or Ala; 

<220> 

<221> MIS<:_FEATURE 

<222> (27) .. (27) 

<223> xaa at position 27 is val or Lys; 

<220> 

<221> MISC.....FEATURE 

<222> (28) .. (28) 

<223> xaa at position 28 is Asn or Lys; 

<220> 

<221> MISc__FEATURE 

<222> (30) .. (30) 

<223> xaa at position 30 is Gly or Arg ; and 

<220> 

<221> MISC.....FEATURE 

<222> (31) .. (31) 

<223> xaa at position 31 is Gly, or Pro; 

22 
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X-13991.ST25.txt 

<220> 

<221> MISCFEATURE 

<222> (32) . . (32) 

<223> xaa at pos i tion 32 i s Ser , or is absent . 

<220> 

<221> MISC_FEATURE 

<222> (33) .. (33) 

<223> xaa at position 33 i s Ser, o r is absent. 

<220> 

<221> MISC_FEATURE 

<222> (34) . . (34) 

<223> xaa at posi tion 34 is Gly, o r i s absent . 

<220> 

<221> MIS(_FEATURE 

<222> (35) .. (35) 

<223> xaa at pos i tion 35 is Al a , or is absent . 

<220> 

<221> MI SC_FEATURE 

<222> (36) .. (36) 

<223> xaa at posi tion 36 is Pro, or is absent . 

<220> 

<221> MISC_FEATURE 

<222> (37) .. (37) 

<223> Xaa at position 37 ' ;5 Pro, or is absent. 

<220> 

<221> MISC_FEATURE 

<222> (38) .. (38) 

23 
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X-13991.ST25.txt 
<223> xaa at position 38 is Pro, or is absent. 

<220> 

<221> MISC_FEATURE 

<222> (39) .. (39) 

<223> Xaa at position 39 is Pro, or is absent. 

<220> 

<221> MISC_FEATURE 

<222> (39) .. (39) 

<223> xaa at position 39 is Ser, or is absent . 

<400> 11 

xaa xaa Glu Glu Thr Phe Thr ser Asp xaa ser xaa xaa xaa Glu xaa 
1 5 10 15 

xaa Ala xaa xaa xaa Phe I le xaa Trp Leu xaa Xaa Gly xaa xaa xaa 
20 25 30 

xaa xaa xaa xaa xaa xaa xaa 
35 

<210> 12 

<211> 31 

<212> PRT 

<213> Arti fic i al sequence 

<220> 

<223> synthet i c construct 

<220> 

<221> MISC_FEATURE 

<222> (1) .. (1) 

PCT/US0l/43165 

<223> xaa at position 1 is L-hi stidine , D-histidine, or is delet ed. 

<220> 

<221> MISC_FEATURE 

<222> (2) .. (2) 

24 
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X-13991.ST25.txt · 
<223> xaa at position 2 is Ala , Gl y, Val, Leu , Ile, ser , or Thr; 

<220> 

<221> MISC....FEATURE 

<222> (6) .. (6) 

<223> xaa at position 6 is Phe, Trp, or Tyr ; 

<220> 

<221> MISC_FEATURE 

<222> (10) .. (10) 

<223> xaa at position 10 is Val , Trp, Ile , Leu, Phe , or Tyr; 

<220> 

<221> MISC....FEATURE 

<222> (12) .. (12) 

<223> xaa at position 12 i s Ser, Trp, Tyr, Phe, Lys, I l e, Leu, val; 

<220> 

<221> MISC....FEATURE 

<222> (13) .. (13) 

<223> xaa at pos i tion 13 i s Tyr, Trp, or Phe ; 

<220> 

<221> MI SC_FEATURE 

<222> (14) . . (14) 

<223> xaa at position 14 is Leu, Phe, Tyr, or Trp ; 

<220> 

<221> MISC_FEATURE 

<222> (16) . . (16) 

<223> xaa at position 16 is Gl y, Gl u, Asp, or Lys ; 

<220> 

<221> MISC_FEATURE 

25 

FRESENIUS EXHIBIT 1036 
Page 163 of 200



WO 02/46227 

<222> (19) .. (19) 

<223> xaa at position 

<220> 

<221> MISC_FEATURE 

<222> (21) .. (21) 

<223> xaa at position 

<220> 

<221> MISC_FEATURE 

<222> (24) . . (24) 

<223> Xaa at position 

<220> 

<221> MISCFEATURE 

<222> (27) .. (27) 

<223> xaa at position 

<220> 

<221> MOD_RES 

<222> (30) .. (30) 

<223> AMIDATION 

<220> 

<221> MISC_FEATURE 

<222> (31) . . (31) 

X-13991 . ST25.txt 

19 is Ala, val, I l e, or Leu; 

21 is Glu , Ile, or Ala; 

24 is Ala or Glu; 

27 is val or Ile; and 

<223> xaa at pos i tion 31 is Gly, His or is absent. 

<400> 12 

xaa xaa Gl u Gl y Thr xaa Thr ser Asp xaa Ser xaa xaa xaa Glu xaa 
1 5 10 15 

Gl n Ala Xaa Lys xaa Phe I l e xaa Trp Leu xaa Lys Gly Arg xaa 
20 25 30 

<210> 13 

26 
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<211> 616 

<212> PRT 

<213> Artificial Sequence 

<220> 

<223> synthetic construct 

<400> 13 

X-13991. ST25 .txt 

His Val Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly 
1 5 10 15 

Gln Ala Ala Lys 
20 

Gl u Phe Ile Ala Trp 
25 

Leu val Lys Gly Arg Gly Asp 
30 

Al a His Lys 
35 

Ser Glu val Ala His Arg 
40 

Phe Lys Asp Leu 
45 

Gl y Glu . Glu 

PCT/US0l/43165 

As n Phe Lys A la Leu val Leu Ile Ala Phe Ala Gln Tyr Leu Gln Gln . 
50 55 60 

Cys Pro Phe Glu Asp His Val Lys Leu val Asn Glu val Thr Glu Phe 
65 70 75 80 

Al a Lys Thr cys ·val Ala Asp Gl u Ser Ala Glu Asn cys Asp Lys Ser 
85 90 95 

Leu His Thr Leu Phe Gl y Asp Lys Leu Cys Thr Val Ala Thr Leu Arg 
100 105 110 

Glu Thr Tyr Gly Glu Met Ala Asp Cys Cys Ala Lys Gln Glu Pro Glu 
115 120 125 

Arg Asn Glu cys Phe Leu Gln His Lys Asp Asp Asn Pro Asn Leu Pro 
130 135 140 

Arg Leu val Arg Pro Gl u Val Asp Val Met cys Thr Ala Phe His Asp 
145 150 155 160 

Asn Glu Glu Thr Phe Leu Lys Lys Tyr Leu Tyr Glu Ile Ala Arg Arg 
165 170 175 

His Pro Tyr Phe Tyr Ala Pro Glu Leu Leu Phe Phe Ala Lys Arg Tyr 
180 185 190 

Lys Ala Ala Phe Thr Gl u Cys Cys Gln Al a Ala Asp Lys Ala Ala Cys 
195 200 205 

Leu Leu Pro Lys Leu Asp Glu Leu Arg Asp Glu Gly Lys Ala Ser Ser 
210 215 220 

27 
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Ala Lys Gl n Ar g Leu Lys Cys Ala Ser Leu Gln Lys Phe Gl y Glu Arg 
225 230 235 240 

Ala Phe Lys Ala Trp Ala val Ala Ar g Leu Ser Gl n Arg Phe Pro Lys 
245 250 255 

Ala Glu Phe Ala Glu Val Ser Lys Leu Val Thr Asp Leu Thr Lys Val 
260 265 270 

Hi s Thr Gl u cys cys His Gly Asp Leu Leu Glu Cys Al a Asp Asp Arg 
275 280 285 

Ala Asp 
290 

Leu Ala Lys Tyr Ile 
295 

Cys Glu Asn Gl n Asp 
300 

Ser Ile Ser Ser 

Lys Leu Lys Glu cys cys Glu Lys Pro Leu Leu Glu Lys Ser His cys 
305 310 315 320 

Ile Ala Gl u Val Glu Asn Asp Glu Met Pro Al a Asp Leu Pro Ser Leu 
325 330 335 

Ala Ala Asp -Phe val Glu Ser Lys Asp Val Cys Lys Asn Tyr Al a Glu 
340 345 350 

Ala Lys Asp val Phe Leu Gly Met Phe Leu Tyr Glu Tyr Ala Arg Arg 
355 360 365 

His Pro Asp Tyr Ser Val Val Leu Leu Leu Arg Leu Ala Lys Thr Tyr 
370 375 380 

Glu Thr Thr Leu Glu Lys cys cys Ala Ala Ala Asp Pro Hi s Gl u cys 
385 390 395 400 

Tyr Ala Lys val Phe Asp Glu Phe Lys Pro Leu val Glu Glu Pro Gl n 
405 410 415 

Asn Leu Ile Lys Gln Asn Cys Gl u Leu Phe Glu Gln Leu Gly Gl u Tyr 
420 425 430 

Lys Phe Gln Asn Ala Leu Leu val Arg Tyr Thr Lys Lys val Pro Gl n 
435 440 445 

val Ser Thr Pro Thr Leu val Glu Val Ser Arg Asn Leu Gly Lys val 
450 455 460 

PCT/US0l/43165 

Gly ser Lys cys cys Lys His Pro Glu Al a Lys Arg Met Pro cys Al a · 
465 470 475 480 

Glu Asp Tyr Leu Ser Val Val Leu Asn Gln Leu cys val Leu His Glu 
485 490 495 

28 
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Lys Thr Pro val Ser Asp Arg val Thr Lys cys cys Thr Glu ser Leu 
500 505 510 

val Asn Arg Arg Pro cys Phe Ser Ala Leu Glu val Asp Glu Thr Tyr 
· 515 520 525 

Val Pro Lys Glu Phe Asn Ala Glu Thr Phe Thr Phe His Ala Asp Ile 
530 535 540 

Cys rhr Leu Ser Glu Lys Glu Arg Gln Ile Lys Lys Gln Thr Ala Leu 
545 550 555 560 

val Glu Leu val Lys His Lys Pro Lys Ala Thr Lys Glu Gln Leu Lys 
565 570 575 

Ala val Met Asp Asp Phe Ala Ala Phe val Glu Lys cys cys Lys Ala 
580 585 590 

Asp Asp Lys Glu Thr Cys Phe Ala Glu Glu Gly Lys Lys Leu val Ala 
595 600 605 

Ala Ser Gln Ala Ala Leu Gly Leu 
610 615 

<210> 14 

<211> 631 

<212> PRT 

<213> Artificial sequence 

<220> 

<223> synthetic construct 

<400> 14 

His Val Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly 
1 5 10 15 

Gln Ala Ala Lys Glu Phe Ile Ala Trp Leu Val Lys Gly Arg Gly Gly 
20 25 30 

Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Asp Ala 
35 40 45 

His Lys Ser Glu Val Ala His Arg Phe Lys Asp Leu Gly Glu Glu Asn 
50 55 60 

Phe Lys Ala Leu Val Leu Ile Ala Phe Ala Gln Tyr Leu Gln Gln Cys 
65 70 75 80 

l9 
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X-13991.ST25.txt 

Pro Phe Gl u Asp Hi s Val Lys Leu Val Asn Glu Val Thr Glu Phe Ala 
85 90 95 

Lys Thr cys Val Ala Asp 
100 

Glu Ser Ala Gl u Asn 
105 

cys Asp Lys 
110 

Ser Leu 

Hi s Thr Leu Phe Gly Asp Lys Leu cys Thr val Ala Thr Leu Arg Gl u 
115 120 125 

Thr Tyr 
130 

Gly Glu Met Ala Asp 
135 

Cys cys Ala Lys Gln 
140 

Glu Pro Gl u Arg 

Asn Gl u cys Phe Leu Gln Hi s Lys Asp Asp Asn Pro Asn Leu Pro Arg 
145 150 155 160 

Leu val Arg Pro Gl u val Asp val Met cys Thr Ala Phe His Asp Asn 
165 170 175 

Glu Gl u Thr Phe Leu Lys Lys Tyr Leu Tyr Glu Ile Ala Arg Arg His 
180 185 190 

Pro Tyr Phe Tyr Ala Pro Glu Leu Leu Phe Phe Ala Lys Arg Tyr Lys 
195 200 205 

Ala Ala Phe Thr Glu Cys Cys Gln Al a Ala Asp Lys Ala Ala cys Leu 
210 215 220 

Leu Pro Lys Leu Asp Gl u Leu Arg Asp Gl u Gly Lys Ala ser Ser Ala 
225 230 235 240 

Lys Gln Arg Leu Lys Cys Ala Ser Leu Gl n 
245 250 

Lys Phe Gly Glu Arg 
255 

Al a 

Phe Lys Ala Trp Ala val Ala Arg Leu Ser Gln Arg Phe Pro Lys Al a 
260 265 270 

Glu Phe Al a Glu Val Ser Lys Leu val 
275 280 

Thr Asp Leu Thr 
285 

Lys Val His 

Thr Glu Cys Cys His Gl y Asp Leu Leu Gl u cys Ala Asp Asp Arg Ala 
290 295 300 

Asp 
305 

Leu Ala Lys Tyr I l e 
310 

cys Glu Asn Gl n Asp 
315 

Ser Ile ser Ser Lys 
320 

Leu Lys Gl u cys cys Glu Lys Pro Leu Leu Glu Lys Ser His Cys Ile 
325 330 335 

Al a Glu val Glu Asn Asp Glu Met Pro Ala Asp Leu Pro Ser Leu Ala 
340 345 350 

30 
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Al a Asp Phe Val Gl u Ser Lys Asp val Cys Lys Asn Tyr Ala Glu Ala 
355 360 365 

Lys Asp Val Phe Leu Gl y Met Phe Leu Tyr Glu Tyr Ala Arg Arg His 
370 375 380 

Pro Asp Tyr Ser Val Val Leu Leu Leu Arg Leu Ala Lys Thr Tyr Glu 
385 390 395 400 

Thr Th r Leu Glu Lys 
405 

cys Cys Al a Al a Al a Asp 
410 

Pro His Glu cys 
415 

Tyr 

Ala Lys val Phe Asp Glu Phe Lys Pro Leu val Glu Glu Pro Gln Asn 
420 425 430 

Leu Ile Lys Gln Asn Cys Glu Leu Phe Glu Gln Leu Gly Glu Tyr Lys 
435 440 445 

Phe Gln Asn Ala Leu Leu Val Arg Tyr Thr Lys Lys val Pro Gln Val 
450 455 460 

Ser Thr Pro Thr Leu val Glu val Ser Arg Asn Leu Gly Lys val Gly 
465 470 475 480 

Ser Lys Cys Cys Lys His Pro Gl u Ala Lys Arg Met Pro Cys Ala Glu 
485 490 495 

Asp Tyr Leu Ser val val Leu Asn Gln Leu cys val Leu His Glu Lys 
500 505 510 

Thr Pro Val Ser Asp Arg val Thr Lys cys cys Th r Glu Ser Leu val 
515 520 525 

Asn Arg Arg Pro cys Phe Ser Ala Leu Gl u Val Asp Gl u Thr Tyr val 
530 535 540 

Pro Lys Glu Phe Asn Ala Glu Thr Phe Thr Phe Hi s Al a Asp Ile cys 
545 550 555 560 

Thr Leu Ser Glu Lys Glu Arg Gln Ile Lys Lys Gln Thr Ala Leu val 
565 570 575 

Gl u Leu Val Lys His Lys Pro Lys Al a Thr Lys Gl u Gl n Leu Lys Ala 
580 585 590 

Val Met As p Asp Phe Ala Ala Phe Val Glu Lys Cys Cys Lys Ala Asp 
595 600 605 

Asp Lys Glu Th r cys Phe Ala Glu Glu Gly Lys Lys Leu Val Ala Ala 
610 615 620 

31 
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Ser Gln Al a Ala Leu Gl y Leu 
625 630 

<210> 15 

<211> 640 

<212> PRT 

<213> Artificial sequence 

<220> 

<223> synthetic const ruct 

<400> 15 

X-13991.ST25.txt 

His Gl y Gl u Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Gl u Gl u 
1 5 10 15 

Gln Ala Al a Lys Glu Phe I l e Ala Trp Leu Val Lys Gly Arg Gly Ser 
20 25 30 

Ser Gl y Ala Pro Pro Pro Ser Gly_Gly Gly Gly Gly Ser Gly Gly Gly 
35 40 45 

Gly Ser Gl y Gly Gly Gly Ser Asp Ala Hi s Lys Ser Glu val Ala Hi s 
50 55 60 

Arg Phe Lys Asp Leu Gly Glu Glu Asn Phe Lys Ala Leu Val Leu Ile 
65 70 75 80 

Al a Phe Ala Gl n Tyr Leu Gln Gln Cys Pro Phe Glu Asp His Val Lys 
85 90 95 

Leu val Asn Glu val Thr Glu Phe Ala Lys Thr cys val Ala Asp Glu 
100. 105 110 

Ser Ala Glu Asn Cys Asp Lys Ser Leu His Thr Leu Phe Gly Asp Lys 
115 120 125 

Leu cys Thr val Ala Thr Leu Arg Gl u Thr Tyr Gl y Gl u Met Ala Asp 
130 135 140 

Cys cys Ala Lys Gln Glu Pro Glu Arg Asn Gl u Cys Phe Leu Gln His 
145 150 155 160 

Lys Asp Asp Asn Pro Asn Leu Pro Arg Leu val Arg Pro Glu Val Asp 
165 170 175 

Val Met Cys Thr Al a Phe His Asp As n Glu Glu Thr Phe Leu Lys Lys 
180 185 190 

~2 
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Tyr Leu Tyr Glu Ile Ala Arg Arg His Pro Tyr Phe Tyr Ala Pro Glu 
195 200 205 

Leu Leu Phe Phe Ala Lys Arg Tyr Lys Ala Ala Phe Thr Glu Cys cys 
210 215 220 

Gln Ala Ala Asp Lys Ala Ala Cys Leu Leu Pro Lys Leu Asp Glu Leu 
225 230 235 240 

Arg Asp Glu Gly Lys Ala Ser Ser Ala Lys Gln Arg Leu Lys cys Ala 
245 250 255 

ser Leu Gln Lys Phe Gly Glu Arg Ala Phe LYS Ala Trp Ala Val Ala 
260 265 270 

Arg Leu Ser Gln Arg Phe Pro Lys Ala Glu Phe Ala Glu Val Ser Lys 
275 280 285 

Leu Val Th r Asp Leu Thr Lys Val His Thr Glu Cys cys His Gly Asp 
290 295 300 

Leu Leu Glu cys Ala Asp Asp Arg Ala Asp Leu Ala Lys Tyr Ile cys 
305 310 315 320 

Glu Asn Gln Asp Ser Ile Ser Ser Lys Leu Lys Glu cys cys Glu Lys 
325 330 335 

Pro Leu Leu Glu Lys Ser His cys Ile Ala Glu val Glu Asn Asp Glu 
340 345 350 

Met Pro Ala Asp Leu Pro Ser Leu Ala Ala Asp Phe val Glu Ser Lys 
355 360 365 

ASP val cys Lys Asn Tyr Ala Glu Ala Lys ASP Val Phe Leu Gly Met 
370 375 380 

Phe Leu Tyr Glu Tyr Ala Arg Arg His Pro Asp Tyr Ser val val Leu 
385 390 395 400 

Leu Leu Arg Leu Ala Lys Thr Tyr Glu Thr Thr Leu Glu Lys cys cys 
405 410 415 

Ala Ala Ala Asp Pro His Glu cys Tyr Ala Lys Val Phe Asp Glu Phe 
420 425 430 

Lys Pro Leu Val Glu Glu Pro Gln Asn Leu Ile Lys Gln Asn cys Glu 
435 440 445 

Leu Phe Glu Gln Leu Gly Glu Tyr Lys Phe Gln Asn Ala Leu Leu Val 
450 455 460 

33 

PCT/US0l/43165 

FRESENIUS EXHIBIT 1036 
Page 171 of 200



WO 02/46227 

X-13991.ST25.txt 

Arg Tyr Thr Lys Lys val Pro Gln val Ser Thr Pro Thr Leu val Glu 
465 470 475 480 

val Ser Arg Asn Leu Gly Lys val Gly Ser Lys Cys cys Lys His Pro 
485 490 495 

Gl u Ala Lys Arg Met Pro cys Ala Glu Asp Tyr Leu Ser val val Leu 
500 505 510 

Asn Gl n Leu cys Val Leu His Gl u Lys Th r Pro val ser Asp Arg Val 
515 520 525 

Thr Lys cys cys Thr Glu Ser Leu val Asn Arg Arg Pro cys Phe Ser 
530 535 540 

Ala Leu Glu val Asp Glu Thr Tyr Val Pro Lys Gl u Phe Asn Ala Glu 
545 550 555 560 

Thr Phe Thr Phe His Al a Asp I l e cys Thr Leu Ser Glu Lys Glu Arg 
565 570 575 

Gl n Ile Lys Lys Gl n Thr Al a Leu val Glu Leu val Lys His Lys Pro 
580 585 590 

Lys Ala Thr 
595 

Lys Gl u Gl n Leu Lys Ala Val 
600 

Met Asp Asp 
605 

Phe Ala Ala 

Phe Val Glu 
610 

Lys cys cys Lys 
615 

Ala Asp Asp Lys Gl u Thr 
620 

cys Phe Ala 

Glu Gl u Gly Lys Lys Leu Val Ala Ala Ser Gl n Al a Ala Leu Gly Leu 
625 630 635 640 

<210> 16 · 

<211> 624 

<212> PRT 

<213> Arti ficial sequence 

<220> 

<223> synthetic construct 

<400> 16 

His Gly Glu Gly Thr Phe Thr Ser Asp Leu Ser Lys Gln Met Glu Glu 
1 5 10 15 

Glu Ala Val Arg Leu Phe Ile Glu Trp Leu Lys Asn Gly Gly Pro Ser 
20 25 30 

34 
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Ser Gl y Al a Pro Pro Pro Ser Asp Ala His Lys Ser Gl u Val Ala Hi s 
35 40 45 

Arg Phe Lys Asp Leu Gly Glu Glu Asn Phe Lys Ala Leu Val Leu Ile 
50 55 60 

Al a Phe Ala Gln Tyr Leu Gln Gln Cys Pro Phe Glu Asp Hi s Val Lys 
65 70 75 80 

Leu Val Asn Gl u Val Thr Glu Phe Ala Lys Thr Cys Val Ala Asp Gl u 
85 90 95 

Ser Al a Glu Asn cys Asp Lys Ser Leu His Thr Leu Phe Gl y Asp Lys 
100 105 110 

Leu cys Thr val Ala Thr Leu Arg Glu Thr Tyr Gly Glu Met Ala Asp 
115 120 125 

Cys Cys Ala Lys Gln Glu Pro Glu Arg Asn Glu Cys Phe Leu Gln His 
130 135 140 

Lys Asp Asp Asn Pro Asn Leu Pro Arg Leu val Arg Pro Glu val Asp 
145 150 155 160 

val Met cys Thr, Ala Phe Hi s Asp Asn Glu Glu Thr Phe Leu Lys Lys 
165 170 175 

Tyr Leu Tyr Gl u I l e Ala Ar g Arg His Pro Tyr Phe Tyr Al a Pro Glu 
180 185 190 

Leu Leu Phe Phe Ala 
195 

Lys Arg Tyr 
200 

Lys Ala Ala Phe Thr Glu 
205 

cys cys 

Gln Al a Ala Asp 
210 

Lys Ala Ala 
215 

cys Leu Leu Pro Lys 
220 

Leu Asp Gl u Leu 

Arg Asp Glu Gly Lys Ala Ser Ser Ala Lys Gl n Arg Leu Lys Cys Ala 
225 230 235 240 

Ser Leu Gln Lys Phe Gl y Glu Arg Ala Phe Lys Ala Trp Ala val Ala 
245 250 255 

Arg Leu Ser Gl n Arg Phe Pro Lys Ala Glu Phe Ala Gl u val Ser Lys 
260 265 270 

Leu val Thr Asp Leu Thr Lys val His Thr Glu cys cys His Gl y Asp 
275 280 285 

Leu Leu Glu Cys Al a Asp Asp Arg Al a Asp Leu Al a Lys Tyr I le Cys 
290 295 , 300 

35 
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Gl u Asn Gln Asp Ser Ile Ser Ser Lys Leu Lys Glu cys cys Glu Lys 
305 310 315 320 

Pro Leu Leu Glu Lys ser His cys I l e Ala Glu val Glu Asn Asp Glu 
325 330 335 

Met Pro Ala Asp Leu Pro Ser Leu Al a Ala Asp Phe val Glu Ser Lys 
340 345 350 

Asp Val cys Lys Asn Tyr Ala Glu Ala Lys Asp val Phe Leu Gl y Met 
355 360 365 

Phe Leu Tyr Glu Tyr Ala Arg Arg Hi s Pro Asp Tyr ser val val Leu 
370 375 380 

Leu Leu Arg Leu Al a Lys Thr Tyr Glu Thr Thr Leu Glu Lys Cys Cys 
385 390 395 400 

Al a Ala Al a Asp Pro His Glu cys Tyr Al a Lys val Phe Asp Glu Phe 
405 410 415 

Lys Pro Leu val Glu Glu Pro Gln Asn Leu Ile Lys Gln Asn cys Glu 
420 425 430 

Leu Phe Glu Gln Leu Gly Gl u Tyr Lys Phe Gln Asn Al a Leu Leu val 
435 440 445 

Arg Tyr Thr Lys Lys val Pro Gln val Ser Thr Pro Thr Leu val Gl u 
450 455 460 

val ser Arg Asn Leu Gly Lys val Gl y Ser Lys cys cys Lys His Pro 
465 470 475 480 

Glu Al a Lys Arg Met Pro cys Al a Gl u Asp Tyr Leu Ser val val Leu 
485 490 495 

Asn Gln Leu Cys val Leu His Gl u Lys Thr Pro val ser Asp Arg val 
500 505 510 

Thr Lys cys Cys Thr Gl u Ser Leu val Asn Arg Arg Pro cys Phe ser 
515 520 525 

Ala Leu Glu Val Asp Glu Thr Tyr Val Pro Lys Glu Phe Asn Ala Gl u 
530 535 540 

Thr Phe Th r Phe Hi s Al a Asp I l e Cys Thr Leu Ser Gl u Lys Gl u Arg 
545 550 555 560 

Gln Ile Lys Lys Gl n Thr Ala Leu val Gl u Leu Val Lys His Lys Pro 
565 570 575 
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Lys Al a Thr Lys Gl u Gln Leu Lys Al a val Met Asp As p Phe Al a Ala 
580 585 590 

Phe Val Gl u Lys Cys cys Lys Ala Asp Asp Lys Glu Thr Cys Phe Al a 
595 600 605 

Gl u Gl u Gl y Lys Lys Leu Val Ala Ala Ser Gln Al a Ala Leu Gl y Leu 
610 615 620 

<210> 17 

<211> 640 

<212> PRT 

<213> Art i ficial sequence 

<220> 

<223> synt_heti c constr uct 

<400> 17 

His Gl y Gl u Gl y Thr Phe Thr Ser Asp Leu Ser Lys Gl n Met Glu Glu 
1 5 10 15 

Gl u Ala val Arg Leu Phe Ile Glu Trp Leu Lys Asn Gl y Gl y Pro Ser 
20 25 30 

Ser Gl y Al a Pro Pro Pro Ser Gly Gly Gl y Gl y Gl y Ser Gl y Gl y Gly 
35 40 45 

Gl y Ser Gly Gly Gly Gl y Ser Asp Al a Hi s Lys Ser Glu Val Al a Hi s 
50 55 60 

Ar g Phe Lys Asp Leu Gly Gl u Gl u Asn Phe Lys Al a Leu val Leu I l e 
65 70 75 80 

Al a Phe Ala Gln Tyr Leu Gl n Gl n Cys Pro Phe Glu Asp His Val Lys 
85 90 95 

Leu Val Asn Glu val Thr Glu Phe Al a Lys Thr .Cys Val Ala Asp Glu 
100 105 110 

Ser Al a Gl u Asn cys Asp Lys Ser Leu Hi s Thr Leu Phe Gl y As p Lys 
115 120 125 

Leu cys Thr Val Ala Thr Leu Arg Gl u Th r Tyr Gl y Glu Met Ala Asp 
130 135 140 

Cys Cys Ala Lys Gl n Glu Pro Glu Arg Asn Glu Cys Phe Leu Gln Hi s 
145 150 155 160 
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Lys Asp Asp Asn Pro Asn Leu Pro Arg Leu Val Arg Pro Glu val Asp 
165 170 175 

Val Met Cys Thr Ala Phe His Asp Asn Glu Glu Thr Phe Leu Lys Lys 
HO HS ~O 

Tyr Leu Tyr Glu Ile Ala Arg Arg His Pro Tyr Phe Tyr Ala Pro Glu 
195 200 205 

Leu Leu Phe Phe Ala Lys Arg Tyr Lys Ala Ala Phe Thr Glu cys Cys 
210 215 220 

Gln Ala Ala Asp Lys Ala Ala cys Leu Leu Pro Lys Leu Asp Glu Leu 
225 230 235 240 

Arg Asp Glu Gly Lys Ala Ser Ser Ala Lys Gln Arg Leu Lys Cys Ala 
245 250 255 

Ser Leu Gln Lys Phe Gly Glu Arg Ala Phe Lys Ala Trp Ala Val Ala 
260 265 270 

Arg Leu Ser Gln Arg Phe Pro Lys Ala Glu Phe Ala Glu val Ser Lys 
275 280 285 

Leu val Thr Asp Leu Thr Lys val His Thr Glu cys cys His Gly Asp 
290 295 300 

Leu Leu Glu Cys Ala Asp Asp Arg Ala Asp Leu Ala Lys Tyr Ile Cys 
305 310 315 320 

Glu Asn Gln Asp Ser Ile Ser Ser Lys Leu Lys Glu cys cys Glu Lys 
325 330 335 

Pro Leu Leu Glu Lys Ser His cys Ile Ala Glu val Glu Asn Asp Glu 
340 345 350 

Met Pro Ala Asp Leu Pro Ser Leu Ala Ala Asp Phe Val Glu Ser Lys 
355 360 365 

Asp Val Cys Lys Asn Tyr Ala Glu Ala Lys Asp Val Phe Leu Gly Met 
370 375 380 

Phe Leu Tyr Glu Tyr Ala Arg Arg His -P ro Asp Tyr Ser val val Leu 
385 390 395 400 

Leu Leu Arg Leu Ala Lys Thr Tyr Glu Thr Thr Leu Glu Lys cys cys 
405 410 415 

Ala Ala Ala Asp Pro His Glu Cys Tyr Ala Lys val Phe Asp Glu Phe 
420 425 430 
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Lys Pro Leu Val Gl u Gl u Pro Gln Asn Leu Ile Lys Gln Asn Cys Glu 
435 440 445 

Leu Phe Glu Gl n Leu Gl y Gl u Tyr Lys Phe Gl n Asn Ala Leu Leu Val 
450 455 460 

Arg Tyr Thr Lys Lys Val Pro Gl n Val Ser Thr Pro Thr Leu val Gl u 
465 470 475 480 

Val Ser Arg Asn Leu 
485 

Gly Lys Val Gl y Ser 
490 

Lys cys cys Lys His Pro 
495 

Glu Ala Lys Arg 
500 

Met Pro cys Ala Glu Asp Tyr Leu Ser val val Leu 
505 510 

Asn Gln Leu cys val Leu Hi s Gl u Lys Thr Pro val Ser Asp Arg val 
515 520 525 

Thr Lys Cys cys Thr Gl u Ser Leu val Asn Arg Arg Pro cys Phe Ser 
530 535 540 

Al a Leu Glu Val Asp Glu Thr Tyr Val Pro Lys Glu Phe Asn Ala Glu 
545 550 555 560 

Thr Phe Thr Phe His Ala Asp I l e Cys Thr Leu Ser Gl u Lys Glu Arg 
565 570 575 

Gl n Ile Lys Lys Gl n Thr Ala Leu val Glu Leu val Lys His Lys Pro 
580 585 590 

Lys Ala Thr Lys Glu Gln Leu Lys Ala Val Met Asp Asp Phe Ala Ala 
595 600 605 

Phe Val Glu Lys Cys cys Lys Al a Asp Asp Lys Gl u Thr cys Phe Ala 
610 615 620 

Glu Glu Gl y Lys Lys Leu Val Al a Ala Ser Gln Al a Ala Leu Gly Leu 
625 630 635 640 

<210> 18 

<211> 264 

<212> PRT 

<213> Artifici al sequence 

<223> synthetic construct 
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<400> 18 

His Val Gl u Gl y Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gl y 
1 5 10 15 

Gln Ala Ala Lys Glu Phe Ile Ala Trp Leu Val Lys Gly Arg Gly Ala 
20 25 30 

Glu Pro Lys Ser cys Asp Lys Thr His Thr cys Pro Pro Cys Pro Ala 
35 40 45 

Pro Gl u Leu Leu Gly Gly Pro Ser val Phe Leu Phe Pro Pro Lys Pro 
50 55 60 

Lys Asp Thr Leu Met Ile Ser Arg Thr Pro Glu val Thr Cys val Val 
65 70 75 80 

val Asp val ser His Glu Asp Pro Gl u val Lys Phe Asn Trp Tyr val 
85 90 95 

Asp Gly Val Glu Val Hi s Asn Ala Lys Thr Lys Pro Arg Gl u Glu Gln 
100 105 110 

Tyr Asn Ser Thr Tyr Arg val val Ser val Leu Thr val Leu His Gl n 
115 120 125 

Asp Trp Leu Asn Gly Lys Glu Tyr Lys cys Lys val Ser Asn Lys Ala 
130 135 140 

Leu Pro Al a Pro Ile Glu Lys Thr Ile Ser Lys Ala Lys Gl y Gln Pro 
145 150 155 160 

Arg Glu Pro Gln Val Tyr Thr Leu Pro Pro Ser Arg Glu Glu Met Thr 
165 170 175 

Lys Asn Gl n val ser Leu Thr cys Leu val Lys Gly Phe Tyr Proser 
180 185 190 

Asp Ile Ala Val 
195 

Glu Trp Glu ser Asn 
200 

Gl y Gln 

Lys Thr Thr Pro Pro val Leu Asp Ser Asp Gly 
210 215 

Ser 
225 

Lys Leu Thr val Asp 
230 

Lys Ser Arg Trp Gln 
235 

Ser cys Ser val Met His Glu Ala Leu His Asn 
245 250 

Ser Leu Ser Leu Ser Pro Gly Lys 
260 

Pro Gl u Asn Asn Tyr 
205 

Ser Phe Phe Leu Tyr 
220 

Gln Gly Asn val Phe 
240 

His Tyr Thr Gln 
255 

Lys 
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<210> 19 

<211> 272 

<212> PRT 

<213> Artificial Sequence 

<220> 

<223> synthetic construct 

<400> 19 

X-13991.ST2~ .txt 

His val Glu Gly Thr Phe Thr Ser Asp Val Ser ser Tyr Leu Glu Gly 
1 5 10 15 

Gln Ala Ala Lys Glu Phe Ile Ala Trp Leu Val Lys Gl y Arg Gly Ser 
20 25 30 

Ser Gly Ala Pro Pro Pro Ser Ala Glu Pro Lys ser cys Asp Lys Thr 
35 40 45 

Hi s Thr cys Pro Pro cys Pro Ala Pro Gl u Leu Leu Gly Gly Pro Ser 
50 55 60 

Val Phe Leu Phe Pro Pro Lys Pro Lys Asp Tlir Leu Met I l e Ser Arg 
65 70 75 80 

Thr Pro Glu val Thr Cys val Val Val Asp Val Ser His Glu Asp Pro 
85 - 90 95 

Glu val Lys Phe Asn Trp Tyr Val Asp Gl y Val Gl u Val His Asn Ala 
100 105 110 

Lys Thr Lys Pro Arg Glu Gl u Gln Tyr Asn Ser Thr Tyr Arg Val Val 
115 120 125 

Ser val Leu Thr val Leu His Gln Asp Trp Leu As n Gly Lys Gl u Tyr 
130 135 140 

Lys cys Lys val Ser Asn Lys Ala Leu Pro Al a Pro Ile Gl u Lys Thr 
145 150 155 160 

Ile Ser Lys Ala Lys Gly Gl n Pro Arg Gl u Pro Gln Val Tyr Thr Leu 
165 170 175 

Pro Pro Ser Arg Gl u Glu Met Thr Lys Asn Gln val Ser Leu Thr Cys 
180 185 190 

Leu val Lys Gly Phe Tyr Pro Ser Asp Ile Ala val Gl u Trp Glu Ser 
195 200 205 
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Asn Gly Gln Pro Gl u Asn Asn Tyr Lys Thr Thr Pro Pro val Leu Asp 
210 215 220 

Ser Asp Gl y Ser Phe Phe Leu Tyr Ser Lys Leu Thr Val ASP Lys Ser 
225 230 235 240 

Arg Trp Gl n Gl n Gly Asn Val Phe Ser Cys Ser val Met His Glu Ala 
245 250 255 

Leu His Asn His Tyr Thr Gln Lys Ser Leu Ser Leu Ser Pro Gly Lys 
260 265 270 

<210> 20 

<211> 264 

<212> PRT 

<213> Artificial sequence 

<220> 

<223> synthetic construct 

<400> 20 

His val Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gl u 
1 5 10 15 

Gl n Ala Ala Lys Glu Phe Ile Ala Trp Leu Val Lys Gly Arg Gl y Ala 
20 25 30 

Glu Pro Lys Ser cys Asp Lys Thr 
35 40 

His Thr cys Pro Pro 
45 

Cys Pro Ala 

Pro Glu Leu Leu Gl y Gly Pro Ser val Phe Leu Phe Pro Pro Lys Pro 
so 55 60 

Lys Asp Thr Leu Met Ile Ser Arg Thr Pro Glu Val Thr Cys Val val 
65 70 75 80 

Val Asp val Ser His Glu Asp Pro Glu val Lys Phe Asn Trp Tyr val 
85 90 95 

Asp Gly val Gl u val 
100 

His Asn Ala Lys Thr 
105 

Lys Pro Arg Gl u 
110 

Gl u Gln 

Tyr Asn Ser Thr Tyr Arg va1 ·val Ser Val Leu Thr Val Leu Hi s Gl n 
115 120 125 

Asp Trp Leu Asn Gl y Lys Glu Tyr Lys cys Lys val Ser Asn Lys Ala 
130 135 140 
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Leu Pro Ala Pro I l e Glu Lys Thr Ile Ser Lys Ala Lys Gly Gl n Pro 
145 150 155 160 

Arg Gl u Pro Gln val Tyr Thr Leu Pro Pro Ser Arg Gl u Glu Met Thr 
165 170 175 

Lys Asn Gln val Ser Leu Thr cys Leu val Lys Gly Phe Tyr Proser 
180 185 190 

Asp Ile Ala Val Glu Trp Glu Ser Asn Gly Gln Pro Glu Asn Asn Tyr 
195 200 205 

Lys Thr Thr Pro Pro val Leu Asp ser Asp Gly Ser Phe Phe Leu Tyr 
210 215 220 

Ser Lys Leu Thr val Asp Lys Ser Arg Trp Gln Gln Gly Asn Val Phe 
225 230 235 240 

Ser Cys Ser Val Met His Glu Al a Leu His Asn His Tyr Thr Gl n Lys 
245 250 255 

Ser Leu Ser Leu Ser Pro Gly Lys 
260 

<210> 21 

<211> 272 

<212> PRT 

<213> Artificial sequence 

<220> 

<223> syntheti c construct 

<400> 21 

His val Glu Gl y Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Glu 
1 5 10 15 

Gln Ala Ala Lys Glu Phe Ile Al a Trp Leu val Lys Gly Arg Gly ser 
20 25 30 

Ser Gly Ala Pro Pro Pro Ser Ala 
35 40 

Glu Pro Lys Ser cys 
45 

Asp Lys Thr 

His Thr cys Pro Pro cys Pro Ala Pro Glu Leu Leu Gly Gly Proser 
50 55 60 

Val Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu Met Ile Ser Arg 
65 70 75 , 80 
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Thr Pro Glu val Thr cys val val val Asp val Ser His Glu Asp Pro 
85 90 95 

Glu Val Lys Phe Asn Trp Tyr Val Asp Gly Val Glu val His Asn Ala 
100 105 110 

Lys Thr Lys Pro Arg Glu Glu Gln Tyr Asn Ser Thr Tyr Arg val Val 
115 120 125 

Ser val Leu Thr val Leu His Gln Asp Trp Leu Asn Gly Lys Glu Tyr 
130 135 140 

Lys cys Lys val Ser Asn Lys Ala Leu Pro Ala Pro Ile Glu Lys Thr 
145 150 155 160 

I le Ser Lys Ala Lys Gly Gln Pro Arg Glu Pro Gln Val Tyr Thr Leu 
165 170 175 

Pro Pro Ser Arg Glu Glu Met Thr Lys Asn Gln val Ser Leu Thr cys 
180 185 190 

Leu Val Lys Gly Phe Tyr Pro Ser Asp Ile Ala Val Glu Trp Glu Ser 
195 200 205 

Asn Gly Gln Pro Glu Asn Asn Tyr Lys Thr Thr Pro Pro Val Leu Asp 
210 215 220 

Ser Asp Gly Ser Phe Phe Leu Tyr Ser Lys Leu Thr val Asp Lys Ser 
225 230 235 240 

Arg Trp Gln Gln Gly Asn val Phe Ser cys Ser Val Met Hi s Gl u Ala 
245 250 255 

Leu His Asn His Tyr Thr Gln Lys Ser Leu Ser Leu ser Pro Gly Lys 
260 265 270 

<210> 22 

<211> 272 

<212> PRT 

<213> Artificial Sequence 

<220> 

<223> synthetic construct 

<400> 22 

His Gly Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Glu 
1 5 10 15 
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Gl n Ala Ala Lys Gl u Phe Ile Ala Trp Leu Val Lys Gly Arg Gly Ser 
20 25 30 

Ser Gly Ala Ser Ser Gly Ala Ala Gl u Pro Lys Ser Cys Asp Lys Thr 
35 40 45 

Hi s Thr cys Pro Pro Cys Pro Ala Pro Glu Leu Leu Gl y Gly Pro Ser 
50 55 60 

Val Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu Met Ile Ser Arg 
65 70 75 80 

Thr Pro Glu Val Thr Cys Val Val Val Asp Val Ser His Glu Asp Pro 
85 90 95 

Glu val Lys Phe Asn Trp Tyr val Asp Gly val Glu Val His Asn Al a 
100 105 110 

Lys Thr Lys Pro Arg Glu Glu Gl n Tyr Asn Ser Thr Tyr Arg Val val 
115 120 125 

Ser val Leu Thr val Leu Hi s Gln Asp Trp Leu Asn Gly Lys Glu Tyr 
130 135 140 

Lys cys Lys val ser Asn Lys Ala Leu Pro Al a Pro Ile Glu Lys Thr 
145 150 155 160 

Ile Ser Lys Ala Lys Gly Gln Pro Arg Gl u Pro Gln Val Tyr Thr Leu 
165 170 175 

Pro Pro Ser Arg Gl u Gl u Met Thr Lys Asn Gln val Ser Leu Thr cys 
180 185 190 

Leu val Lys 
195 

Gly Phe Tyr Pro ser Asp 
200 

Ile Ala val Glu Trp Glu 
205 

ser 

Asn Gly Gl n Pro Glu Asn Asn Tyr Lys Thr Thr Pro Pro val Leu ASP 
210 215 220 

Ser Asp Gly Ser Phe Phe Leu Tyr Ser Lys Leu Thr val Asp Lys Ser 
225 230 235 240 

Arg Trp Gln Gln Gly Asn val Phe ser cys ser val Met Hi s Glu Ala 
245 250 255 

Leu His Asn His Tyr Thr Gl n Lys ser Leu Ser Leu Ser Pro Gl y Lys 
260 265 270 

<210> 23 
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<211> 287 

<212> PRT 

<213> Artificial sequence 

<220> 

<223> synthetic construct 

<400> 23 

X-13991 . ST25 .txt 

His Gly Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Glu 
1 5 10 15 

Gln Ala Ala Lys Glu Phe Ile Ala Trp Leu Val Lys Gly Arg Gly Ser 
20 25 30 

Ser Gly Ala Pro Pro Pro Ser Gly Gly Gly Gl y Ser Gly Gly Gly Gly 
35 40 45 

Ser Gly Gl y Gly Gly Ser Ala Glu Pro Lys Ser Cys Asp Lys Thr His 
50 55 60 

Thr Cys Pro Pro cys Pro Ala Pro Gl u Leu Leu Gl y Gly Pro ser val 
65 70 75 80 

Phe Leu Phe Pro Pro 
85 

Lys Pro Lys Asp Thr 
90 

Leu Met Ile Ser Arg Thr 
95 

Pro Gl u val Thr cys val val val Asp Val Ser His Glu Asp Pro Glu 
100 105 110 

val Lys Phe ASn 
115 

Trp Tyr val Asp Gly 
120 

Val Glu Val His 
125 

Asn Al a Lys 

Thr Lys Pro Arg Glu Gl u Gln Tyr Asn Ser Thr Tyr Arg Val vai Ser 
130 135 140 

val Leu Thr val Leu His Gln Asp Trp Leu Asn Gl y Lys Gl u Tyr Lys 
145 150 155 160 

Cys Lys Val Ser Asn Lys Ala Leu Pro Al a Pro Ile Glu Lys Thr Ile 
165 170 175 

Ser Lys Ala Lys 
180 

Gly Gln Pro Arg Glu 
185 

Pro Gl n Val Tyr Thr 
190 

Leu Pro 

Pro Ser Arg Glu Glu Met Thr Lys Asn Gl n Val Ser Leu Thr cys Leu 
195 200 205 

val Lys Gly 
210 

Phe Tyr Pro Ser Asp 
215 

Ile Ala Val Glu Trp Glu 
220 

Ser Asn 
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Gly Gl n Pro Glu Asn Asn Tyr Lys Th r Thr Pro Pro val Leu Asp Ser 
225 230 235 240 

Asp Gly ser Phe Phe Leu Tyr Ser Lys Leu Thr val Asp Lys Ser Arg 
245 250 255 

Trp Gln Gln Gly Asn val Phe Ser Cys Ser val Met His Glu Ala Leu 
260 265 270 

His Asn His Tyr Thr Gln Lys Ser Leu Ser Leu Ser Pro Gly Lys 
275 280 285 

<210> 24 

<211> 284 

<212> PRT 

<213> Artificial sequence 

<220> 

<223> syntheti c construct 

<400> 24 

His Gly Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Glu 
1 5 10 15 

Gln Ala Ala Lys Glu Phe I l e Ala Trp Leu val Lys Gl y Arg Gly Ser 
20 25 30 

Ser Gly Ala Pro Pro Pro Ser Gly Gl y Gly Gly Ser Gly Gly Gly Gly 
35 40 45 

Ser Gly Gly Gly Gly Ser Ala Glu 
50 55 

Ser Lys Ty r Gly 
60 

Pro Pro Cys Pro 

ser cys Pro Ala Pro Glu Phe Leu Gly Gly Pro Ser Val Phe Leu Phe 
65 70 75 80 

Pro Pro Lys Pro Lys Asp Thr Leu Met I l e Ser Arg Thr Pro Glu val 
85 90 95 

Thr Cys val Val Val Asp val Ser Gl n Glu Asp Pro Glu Val Gln Phe 
100 105 110 

Asn Trp Tyr Val Asp Gly val Glu val Hi s Asn Al a Lys Thr Lys Pro 
115 120 125 

Arg Glu Glu Gln Phe Asn Ser Thr Tyr Arg val val Ser val Leu Thr 
130 135 140 
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val Leu His Gln Asp Trp Leu Asn Gly Lys Glu Tyr Lys cys Lys val 
145 150 155 160 

ser Asn Lys Gly Leu Proser Ser Ile Glu Lys Thr Ile Ser Lys Ala 
165 170 175 

Lys Gly Gln Pro Arg Glu Pro Gln val Ty r Thr Leu Pro Pro Ser Gln 
180 185 190 

Glu Glu Met Thr Lys Asn Gln val Ser Leu Thr cys Leu Val Lys Gly 
195 200 205 

Phe Tyr Pro Ser Asp I l e Ala val Glu Trp Glu Ser Asn Gly Gln Pro 
210 215 220 

Glu Asn Asn Tyr Lys Thr Thr Pro Pro val Leu Asp Ser Asp Gly Ser 
225 230 235 240 

Phe Phe Leu Tyr Ser Arg Leu Thr val Asp Lys Ser Arg Trp Gln Glu 
245 250 255 

Gly Asn val Phe Ser cys Ser val Met His Glu Ala Leu His Asn His 
260 265 270 

Tyr Thr Gln Lys Ser Leu Ser Leu ser Leu Gly Lys 
275 280 

<210> 25 

<211> 302 

<212> PRT 

<213> Artificial Sequence 

<220> 

<223> syntheti c construct 

<400> 25 

His Gly Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Glu 
1 5 10 15 

Gln Ala Ala Lys Glu Phe Ile Al a Trp Leu Val Lys Gly Arg Gly Ser 
20 25 30 

Ser Gly Ala Pro Pro Pro Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly 
35 40 45 

Ser Gly Gly Gly Gl y Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser 
50 55 60 
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Gly Gly Gly Gly Ser Ala Glu Pro. Lys Ser cys Asp Lys Thr His Thr 
65 70 75 80 

cys Pro Pro cys Pro Ala Pro Glu Leu Leu Gly Gly Pro Ser Val Phe 
85 90 95 

Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu Met Ile Ser Arg Thr Pro 
100 105 110 

Glu val Thr cys val val val Asp val Ser His Glu Asp Pro Glu val 
115 120 125 

Lys Phe Asn Trp Tyr val Asp Gly Val Glu Val His Asn Ala Lys Thr 
130 135 140 

Lys Pro Arg Glu Glu Gln Tyr Asn Ser Thr Tyr Arg val val Ser val 
145 150 155 160 

Leu Thr val Leu His Gln Asp Trp Leu Asn Gly Lys Glu Tyr Lys cys 
165 170 175 

Lys val Ser Asn Lys Ala Leu Pro Ala Pro Ile Glu Lys Thr Ile ser 
~o ~5 ~o 

Lys Ala Lys Gly Gln Pro Arg Glu Pro Gln Val Tyr Thr Leu Pro Pro 
195 200 205 

Ser Arg Glu Glu Met Thr Lys Asn Gln val Ser Leu Thr cys Leu val 
210 215 220 

Lys Gly Phe Tyr Pro Ser Asp Ile Ala val Glu Trp Glu Ser Asn Gly 
225 230 235 240 

Gln Pro Glu Asn Asn Tyr Lys Thr Thr Pro Pro val Leu Asp Ser Asp 
245 250 255 

Gly Ser Phe Phe Leu Tyr Ser Lys Leu Thr Val Asp Lys Ser Arg Trp 
260 265 270 

Gln Gln Gly Asn Val Phe Ser Cys Ser val Met His Glu Ala Leu His 
275 280 285 

Asn His Tyr Thr Gln Lys Ser Leu Ser Leu Ser Pro Gly Lys 
290 295 300 

<210> 26 

<211> 294 

<212> PRT 
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<213> Artificial sequence 

<220> 

<223> synthetic construct 

<400> 26 

X-13991 . ST25.txt 

His Gly Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Glu 
1 5 10 15 

Gl n Ala Ala Lys Glu Phe I le Ala Trp Leu Val Lys Gly Arg Gly Gl y 
20 25 30 

Gly Gly Gly Ser Gly Gl y Gly Gly Ser Gly Gly Gly Gly Ser Gly Gly 
35 40 45 

Gl y Gly Ser Gly Gl y Gl y Gly Ser Gly Gly Gly Gly Ser Ala Gl u Pro 
50 55 60 

Lys Ser cys Asp Lys Thr Hi s Thr cys Pro Pro Cys Pro Ala Pro Glu 
65 70 75 80 

Leu Leu Gly Gly Pro Ser val Phe Leu Phe Pro Pro Lys Pro Lys Asp 
85 90 95 

Thr Leu Met Ile Ser Arg Thr Pro Glu val 
100 105 

Thr Cys Val Val Val 
110 

Asp 

val Ser His Glu Asp Pro Gl u val 
115 120 

Lys Phe Asn Trp Tyr 
125 

val Asp Gly 

val Gl u Val Hi s Asn Ala Lys 
130 135 

Thr Lys Pro Arg Glu Glu 
140 

Gln Tyr Asn 

ser Thr Tyr Arg val val Ser val Leu Thr val Leu His Gln Asp Trp 
145 150 155 160 

Leu Asn Gly Lys Glu Tyr Lys cys Lys val Ser Asn Lys Ala Leu Pro 
165 170 175 

Al a Pro I le Gl u Lys Thr I l e Ser Lys Ala Lys Gly Gln Pro Arg Glu 
180 185 190 

Pro Gl n val Tyr Thr Leu Pro Proser Arg Glu Glu Met Thr Lys Asn 
195 200 205 

Gl n val Ser Leu Thr Cys 
210 

Leu val Lys Gl y Phe Tyr Pro Ser Asp Ile 
215 220 

Al a val Glu Trp Glu Ser Asn Gly Gln Pro Gl u Asn Asn Tyr Lys Thr 
225 230 235 240 
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Thr Pro Pro val Leu Asp Ser Asp Gly Ser Phe Phe Leu Tyr Ser Lys 
245 250 255 

Leu Thr Val Asp Lys Ser Arg Trp Gln Gln Gly Asn val Phe ser cys 
260 265 270 

Ser val Met His Gl u Ala Leu His Asn His Tyr Thr Gln Lys Ser Leu 
275 

Ser Leu Ser 
290 

<210> 27 

<211> 280 

<212> PRT 

Pro Gly Lys 

<213> Artificial sequence 

<220> 

<223> synthetic construct 

<400> 27 

280 285 

His Gly Glu Gly Thr Phe Thr Ser Asp val Ser Ser Tyr Leu Glu Glu 
1 5 10 15 

Gln Ala Ala Lys Glu Phe Ile Al a Trp Leu Val Lys Gly Arg Gly Ser 
20 25 30 

Ser Gly Ala Pro Pro Proser Ser Ser Gl y Al a Pro Pro Pro Ser Ala 
35 40 45 

Gl u Pro Lys Ser cys Asp Lys Thr His Thr cys Pro Pro Cys Pro Ala 
50 55 60 

Pro Glu Leu Leu Gly Gly Pro Ser val Phe Leu Phe Pro Pro Lys Pro 
65 70 75 80 

Lys Asp Thr Leu Met I le Ser Arg Thr Pro Glu Val Thr Cys val val 
.85 90 95 

val Asp val ser His Glu As p Pro Glu val Lys Phe Asn Trp Tyr Val 
100 105 110 

Asp Gly Val Gl u Val His ASn Al a 
115 120 

Lys Thr Lys Pro Arg 
125 

Glu Gl u Gln 

Tyr Asn Ser Thr Tyr Arg val val Ser Val Leu Thr Val Leu His Gln 
130 135 140 
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Asp Trp Leu Asn Gly Lys Glu Tyr Lys Cys Lys Val Ser Asn Lys Ala 
145 150 155 160 

Leu Pro Ala Pro I l e Glu Lys Thr Ile Ser Lys Ala Lys Gl y Gl n Pro 
165 170 175 

Arg Glu Pro Gln val Tyr Thr Leu Pro Proser Arg Glu Glu Met Thr 
180 185 190 

Lys As n Gl n Val Ser Leu Thr Cys Leu Val Lys Gly Phe Tyr Pro Ser 
195 200 205 

Asp I l e Ala Val Glu Trp Glu Ser Asn Gly Gln Pro Glu Asn Asn Tyr 
210 215 220 

Lys Thr Thr Pro Pro val Leu Asp ser Asp Gly ser Phe Phe Leu Tyr 
225 230 235 240 

ser Lys Leu Thr val Asp Lys Ser Arg Trp Gln Gl n Gly Asn val Phe 
245 250 255 

Ser Cys ·ser val Met His Glu Ala Leu His Asn His Tyr Thr Gln Lys 
260 265 270 

Ser Leu Ser Leu Ser Pro Gly [ys 
275 280 

<210> 28 

<211> 287 

<212> PRT 

<213> Artificial sequence 

<220> 

<223> synthetic construct 

<400> 28 

His Gly Glu Gly Thr Phe Thr Ser As p Val Ser Ser Tyr Leu Glu Glu 
1 5 10 15 

Gln Ala Val Lys Gl u Phe Ile Ala Trp Leu Ile Lys Gly Arg Gly Ser 
20 25 30 

Ser Gly Ala Pro Pro Pro Ser Gl y Gly Gly Gl y Ser Gly Gl y Gly Gly 
35 40 45 

Ser Gl y Gly Gly Gly Ser Ala Glu Pro Lys Ser Cys Asp Lys Thr His 
50 55 60 

52 
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Thr cys Pro Pro cys Pro Ala Pro Glu Leu Leu Gly Gl y Pro Ser val 
65 70 75 80 

Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu Met I l e Ser Arg Thr 
85 90 95 

Pro Gl u val Thr cys val val val Asp val Ser His Gl u Asp Pro Gl u 
100 ·105 110 

Val Lys Phe Asn Trp Tyr val Asp Gly Val Glu val His Asn Al a Lys 
115 120 125 

Thr Lys Pro Arg Glu Gl u Gln Tyr Asn Ser Th r Tyr Arg val Val Ser 
130 135 140 

val Leu Thr Val Leu His Gln Asp Trp Leu Asn Gly Lys Glu Tyr Lys 
145 150 155 160 

Cys Lys val Ser Asn Lys Ala Leu Pro Ala Pro Il e Gl u Lys Thr I l e 
165 170 175 

Ser Lys Ala Lys Gl y Gln Pro Arg Gl u Pro Gln Val Tyr Thr Leu Pro 
180 185 190 

Pro Ser Arg Glu Gl u Met Thr Lys Asn Gln Val Ser Leu Thr cys Leu 
195 200 205 

Val Lys Gl y Phe Tyr Pro Ser Asp Ile Ala Val Glu Tr p Gl u Ser Asn 
210 215 220 

Gly Gl n Pro Glu Asn Asn Tyr Lys Thr Thr Pro Pro val Leu Asp Ser 
225 230 235 240 

Asp Gly Ser Phe Phe Leu Tyr Ser Lys Leu Thr Val Asp Lys Ser Arg 
245 250 255 

Trp Gl n Gl n Gly Asn Val Phe Ser Cys Ser Val Met His Glu Ala Leu 
260 265 270 

His Asn His Tyr Thr Gl n Lys Ser Leu Ser Leu Ser Pro Gly Lys 
275 280 285 

<210> 29 

<211> 272 

<212> PRT 

<213> Artificial sequence 

- - .. - 53 
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His Gly Gl u Gly Thr Phe Thr Ser Asp Leu Ser Lys Gln Met Glu Glu 
1 5 10 15 

Gl u Ala val Arg Leu Phe Ile Gl u Trp 
20 25 

Leu Lys Asn Gly Gly 
30 

Pro Ser 

ser Gly Al a Pro Pro Pro Ser Ala Gl u Pro Lys Ser cys Asp Lys Thr 
35 40 45 

Hi s Thr Cys Pro Pro Cys Pro Ala Pro Glu Leu Leu Gly Gl y Pro Ser 
50 55 60 

val Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu Met Ile Ser Arg 
65 70 75 80 

Thr Pro Gl u val Thr cys val val val Asp val Ser His Glu Asp Pro 
85 90 95 

Glu val Lys Phe Asn Trp Tyr Val Asp Gly val Glu Val His Asn Al a 
100 105 110 

Lys Thr Lys Pro Arg Glu Glu Gln Tyr Asn Ser Thr Tyr Arg val val 
115 120 125 

Ser val Leu Thr val Leu His Gln Asp Trp Leu Asn Gly Lys Glu Tyr 
130 135 140 

Lys Cys Lys val Ser Asn Lys Ala Leu Pro Ala Pro Ile Glu Lys Thr 
145 150 155 160 

Ile Ser Lys Al a Lys Gly Gln Pro Arg Glu Pro Gln val Tyr Thr Leu 
165 170 175 

Pro Pro Ser Arg Glu Glu Met Thr Lys Asn Gl n val Ser Leu Thr Cys 
180 185 190 

Leu Val Lys 
195 

Gly Phe Tyr Pro Ser Asp 
200 

Ile Ala val Glu 
205 

Trp Glu Ser 

Asn Gl y Gln Pro Glu Asn As n Tyr Lys Thr Thr Pro Pro Val Leu Asp 
210 215 220 

Ser Asp Gly Ser Phe Phe Leu Tyr Ser Lys Leu Thr val Asp Lys Ser 
225 230 235 240 

Arg Trp Gl n Gln Gly Asn val Phe Ser cys Ser val Met His Glu Ala 
245 250 255 
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Leu His Asn His Tyr Thr Gln Lys Ser Leu Ser Leu Ser Pro Gly Lys 
260 265 270 

<210> 30 

<211> 272 

<212> PRT 

<213> Artificial sequence 

<220> 

<223> synthetic construct · 

<400> 30 

His Gly Glu Gly Thr Phe Thr Ser Asp Leu Ser Lys Gln Met Glu Glu 
1 5 10 15 

Glu Ala Val Arg Leu Phe Ile Glu Trp Leu Lys Asn Gly Gly Pro Ser 
20 25 30 

Ser Gly Ala Ser Ser Gly Ala Ala Glu Pro Lys Ser Cys Asp Lys Thr 
35 40 45 

His Thr cys Pro Pro cys Pro Ala Pro Glu Leu Leu Gly Gly Proser 
50 55 60 

val Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu Met Ile Ser Arg 
65 70 75 80 

Thr Pro Glu Val Thr Cys Val Val Val Asp Val Ser His Glu Asp Pro 
85 90 95 

Gl u val Lys Phe Asn Trp Tyr val Asp Gly val Glu val His Asn Ala 
100 105 110 

Lys Thr Lys Pro Arg Gl u Glu Gln Tyr Asn Ser Thr Tyr Arg val Val 
115 120 125 

Ser Val Leu Thr val Leu His Gln Asp Trp Leu Asn Gly Lys Glu Tyr 
130 135 140 

Lys cys Lys val Ser Asn Lys Ala Leu Pro Ala Pro I le Glu Lys Thr 
145 150 155 160 

I l e Ser Lys Ala Lys Gly Gln Pro Arg Glu Pro Gln val Tyr Thr Leu 
165 170 175 

Pro Pro Ser Arg Glu Glu Met Thr Lys Asn Gln Val Ser Leu Thr Cys 
180 185 190 
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Leu Val Lys Gly Phe Tyr Pro Ser Asp Ile Ala val Glu Trp Glu Ser 
195 200 205 

Asn Gl y Gl n Pro Gl u Asn Asn Tyr Lys Thr Thr Pro Pro val Leu Asp 
210 215 220 

Ser Asp Gl y Ser Phe Phe Leu Tyr Ser Lys Leu Thr val Asp Lys Ser 
225 230 235 240 

Ar g Trp Gl n Gln Gly As n Val Phe Ser cys Ser Val Met Hi s Glu Ala 
245 250 255 

Leu His Asn Hi s Tyr Thr Gl n Lys ser Leu ser Leu ser Pro Gly Lys 

<210> 31 

<211> 287 

<212> PRT 

260 265 270 

<213> Artificial sequence 

<220> 

<223> synthetic construct 

<400> 31 

His Gl y Glu Gly Thr Phe Thr Ser Asp Leu Ser Lys Gln Met Gl u Glu 
1 5 10 15 

Gl u Ala val Arg Leu Phe Ile Gl u Trp Leu Lys Asn Gly Gly Pro Ser 
20 25 30 

Ser Gl y Al a Pro Pro Pro Ser Gly Gly Gl y Gly Ser Gly Gl y Gl y Gl y 
35 40 45 

Ser Gl y Gl y Gly Gly Ser Ala Gl u Pro Lys Ser Cys Asp Lys Thr Hi s 
50 55 60 

Thr cys Pro Pro cys Pro Ala Pro Glu Leu Leu Gly Gly Pro Ser Val 
65 70 75 80 

Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu Met Ile ser Arg Thr 
85 90 95 

Pro Glu Val Thr cys val Val Val Asp Val Ser His Glu Asp Pro Glu 
100 105 110 

Val Lys Phe Asn Tr p Tyr Val Asp 
115 120 

Gly Val Gl u val His 
125 

Asn Al a Lys 

56 
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Thr Lys Pro Arg Glu Glu Gln Tyr ASn Ser Thr Tyr Arg val Val Ser 
130 135 140 

Val Leu Thr val Leu His Gl n Asp Trp Leu Asn Gly Lys Gl u Tyr Lys 
145 150 155 160 

Cys Lys Val Ser Asn Lys Ala Leu Pro Ala Pro Ile Glu Lys Thr Ile 
165 170 175 

Ser Lys Ala Lys Gl y Gln Pro Arg Glu Pro Gln Val Tyr Thr Leu Pro 
180 185 190 

Pro Ser Arg Gl u Gl u Met Thr Lys Asn Gln val Ser Leu Thr cys Leu 
195 200 205 

Val Lys Gl y Phe Tyr Pro Ser Asp Ile Ala val Glu Trp Glu Ser Asn 
210 215 220 

Gly Gln Pro Glu Asn Asn Tyr Lys Thr Thr Pro Pro val Leu Asp Ser 
225 230 235 240 

Asp Gly Ser .Phe Phe Leu Tyr Ser Lys Leu Thr val Asp Lys Ser Arg 
245 250 255 

Trp Gln Gln Gly Asn Val Phe Ser cys Ser Val Met Hi s Glu Al a Leu 
260 265 270 

His Asn His Tyr Thr Gl n Lys Ser Leu Ser Leu Ser Pro Gly Lys 
275 280 285 

<210> 32 

<211> 232 

<212> PRT 

<213> Homo sapiens 

<400> 32 . 

Ala Gl u Pro Lys 
1 

Ser cys Asp Lys Thr 
5 

Al a Pro Glu Lys 
20 

Gly Gly Pro Ser Val 
25 

Lys Asp Thr 
35 

Lys Met Ile Ser Arg 
40 

Thr 

val Asp Val Ser His Gl u Asp Pro Glu 
50 55 

His 
10 

Thr cys Pro Pro cys 
15 

Pro 

Phe Leu Phe Pro Pro Lys Pro 
30 

Pro Glu val Thr Cys Val Val 
45 

val Lys Phe As n Trp Tyr Val 
60 

37 
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Asp Gly val Glu val His Asn Al a Lys Thr Lys Pro Arg Glu Glu Gln 
65 70 75 80 

Tyr Asn Ser Thr Tyr Arg Val val Ser. val Leu Thr val Leu Hi S Gl n 
85 90 95 

Asp Trp Leu Asn Gly Lys Glu Tyr Lys cys Lys val Ser Asn Lys Al a 
100 105 110 

Leu Pro Ala Pro Ile Gl u Lys Thr Ile Ser Lys Ala Lys Gly Gl n Pro 
115 120 125 

Arg Glu Pro Gln Val Tyr Thr Leu Pro Pro Ser Arg Glu Glu Met Thr 
130 135 140 

Lys Asn Gln val ser Leu Thr cys Leu Val Lys Gly Phe Tyr Pro Ser 
145 150 155 160 

Asp I le Ala val Glu Trp Glu Ser Asn Gly Gln Pro Glu As n Asn Tyr 
165 170 175 

Lys Thr Thr Pro Pro Val Leu Asp Ser Asp Gly Ser Phe Phe Leu Tyr 
180 185 190 

Ser Lys Leu Thr Val Asp Lys Ser Arg Trp Gln Gln Gly As n 
195 200 

ser Cys Ser val Met His Glu Ala 
210 215 

Ser Leu Ser Leu Ser Pro Gly Lys 
225 

<210> 33 

<211> 703 

<212> DNA 

230 

<213> Homo sapiens 

<400> 33 
gagcccaaat cttgtgacaa c1i.actcacaca 

gggggaccgt cagtcttcct cttcccccca 

acccctgagg tcacatgcgt ggtggtggac 

aactggtacg tggacggcgt ggaggtgcat 

tacaacagca cgtaccgtgt ggtcagcgtc 

ggcaaggagt acaagtgcaa ggtctccaac 

205 

Leu His ASn His Tyr Thr 
220 

tgcccaccgt gcccagcacc 

aaacccaagg acaccctcat 

gtgagccacg aagaccctga 

aatgccaaga caaagccgcg 

ctcaccgtcc tgcaccagga 

aaagccctcc cagcccccat - 58 

val Phe 

Gl n Lys 

tgaactcctg 

gatctcccgg 

ggtcaagttc 

ggaggagcag 

ctggctgaat 

cgagaaaacc 

60 

120 

180 

240 

300 

360 

FRESENIUS EXHIBIT 1036 
Page 196 of 200



WO 02/46227 PCT/US0l/43165 

X-13991. ST25.txt 

atctccaaag ccaaagggca gccccgagaa ccacaggtgt acaccctgcc cccatcccgg 

gaggagatga ccaagaacca ggtcagcctg acctgcctgg tcaaaggctt ctatcccagc 

gacatcgccg tggagtggga gagcaatggg cagccggaga acaactacaa gaccacgcct 

cccgtgctgg actccgacgg ctccttcttc ctctatagca agctcaccgt ggacaagagc 

aggtggcagc aggggaacgt cttctcatgc tccgtgatgc atgaggctct gcacaaccac 

tacacgcaga agagcct ctc cctgtctccg ggtaaatgat agt 

<210> 34 

<211> 585 

<212> PRT 

<213> Homo sapiens 

<400> 34 

Asp Ala His Lys Ser Gl u val Ala His Arg Phe Lys Asp Leu Gl y Glu 
l 5 10 15 

Glu Asn Phe Lys Al a Leu Val Leu Ile Ala Phe Ala Gl n Tyr Leu Gln 
20 25 30 

Gl n Cys Pro Phe Gl u Asp Hi s Val Lys Leu Val Asn Glu Val Thr Gl u 
35 40 45 

Phe Al a Lys Thr cys val Ala Asp Gl u Ser Ala Glu Asn cys Asp Lys 
50 55 60 

Ser Leu His Thr Leu Phe Gly Asp Lys Leu Cys Thr Val Ala Thr Leu 
65 70 75 80 

Arg Glu Thr Tyr Gl y Glu Met Al a Asp Cys Cys Ala Lys Gln Gl u Pro 
85 90 95 

Gl u Arg Asn Glu Cys Phe Leu Gln Hi s Lys Asp Asp Asn Pro Asn Leu 
100 105 110 

Pro Arg Leu val Arg Pro Glu val Asp val Met cys Thr Ala Phe His 
115 120 125 

Asp Asn Gl u Glu Thr Phe Leu Lys Lys Tyr Leu Tyr Glu Ile Ala Arg 
130 135 140 

Arg Hi s Pro Tyr Phe Tyr Ala Pro Glu Leu Leu Phe Phe Ala Lys Arg 
145 150 155 160 

Tyr Lys Al a Ala Phe Thr Gl u cys cys Gln Ala Ala Asp Lys Ala Ala 
165 170 175 

59 

420 

480 

540 

600 

660 

703 
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cys Leu Leu Pro Lys Leu Asp Glu Leu Arg Asp Glu Gly Lys Ala Ser 
180 185 190 

Ser Ala Lys Gln Arg Leu Lys cys Ala Ser Leu Gln Lys Phe Gly Glu 
195 200 205 

Arg Al a Phe Lys Ala Trp Ala val Ala Arg Leu Ser Gln Arg Phe Pro 
210 215 220 

Lys Al a Glu Phe Ala Glu Val Ser Lys Leu val Thr Asp Leu Thr Lys 
225 230 235 240 

Val His Thr Glu cys Cys His Gly Asp Leu Leu Glu Cys Ala Asp Asp 
245 250 255 

Arg Ala Asp Leu Ala Lys Tyr Ile cys Glu Asn Gln Asp Ser Ile Ser 
260 265 270 

Ser Lys Leu Lys Glu cys cys Gl u Lys Pro Leu Leu Gl u Lys Ser His 
275 280 285 

cys Ile Ala Glu val Glu Asn Asp Glu Met Pro Al a Asp Leu Pro Ser 
290 295 300 

Leu Ala Ala Asp Phe Val Glu Ser Lys Asp val Cys Lys Asn Tyr Al~ 
305 310 315 320 

Glu Ala Lys Asp val Phe Leu Gly Met Phe Leu Tyr Glu Tyr Ala Arg 
325 330 335 

Arg His Pro Asp Tyr Ser val val Leu Leu Leu Arg Leu Al a Lys Thr 
340 345 350 

Tyr Gl u Thr Thr Leu Gl u Lys Cys Cys Ala Al a Ala Asp Pro Hi s Glu 
355 360 365 

cys Tyr Ala Lys val Phe Asp Glu Phe Lys Pro Leu val Glu Glu Pro 
370 375 380 

Gln Asn Leu Ile Lys Gln Asn cys Gl u Leu Phe Glu Asn Leu Gly Glu 
385 390 395 400 

Tyr Lys Phe Gln Asn Ala Leu Leu Val Arg Tyr Thr Lys Lys val Pro 
405 410 415 

Gln val ser Thr Pro Thr Leu val Glu val Ser Arg Asn Leu Gly Lys 
420 425 430 

val Gl y ser Lys cys cys Lys Hi s Pro Glu Ala Lys Arg Met Pro cys 
435 440 445 

60 
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Ala Glu Asp-Tyr Leu Ser val val Leu As n Gln Leu cys val Leu His 
450 455 460 

Glu Lys Thr Pro Val Ser Asp Arg Val Thr Lys Cys Cys Thr Gl u Ser 
465 470 475 480 

Leu Val Asn Arg Arg Pro Cys Phe Ser Ala Leu Gl u Val Asp Glu Thr 
485 490 495 

Tyr Val Pro Lys Gl u Phe Asn Ala Glu Thr Phe Thr Phe His Al a Asp 
500 505 510 

Ile Cys Thr 
515 

Leu Ser Glu Lys Glu Arg Gln Ile Lys Lys Gln Thr Ala 
520 525 

Leu val Gl u Leu val Lys His Lys Pro Lys Ala Thr Lys Glu Gl n Leu 
530 535 540 

Lys Ala val Met Asp Asp Phe Al a Al a Phe val Glu Lys Cys Cys Lys 
545 550 555 560 

Ala Asp Asp Lys Gl u Thr cys Phe Al a Glu Glu Gly Lys Lys Leu val 
565 570 575 

Ala Ala Ser Gln Ala Ala Leu Gly Leu 
580 585 

<210> 35 

<211> 1762 

<212> DNA 

<213> Homo sapiens 

<400> 35 
gatgcgcaca agagtgaggt tgctcatcgg 

gccttggtgt tgattgcctt tgctcagtat 

aaattagtga atgaagtaac tgaatttgca 

aattgtgaca aatcacttca tacccttttt 

· cgtgaaacct atggtgaaat ggctgactgc 

tgcttcttgc aacacaaaga tgacaaccca 

gatgtgatgt gcactgcttt tcatgacaat 

gaaattgcca gaagacatcc ttacttttat 

tataaagctg cttttacaga atgttgccaa 

aagctcgatg aacttcggga tgaagggaag 

tttaaagatt tgggagaaga 

cttcagcagt gt ccatttga 

aaaacatgtg ttgctgatga 

ggagacaaat tatgcacagt 

tgtgcaaaac aagaacct ga 

aacctccccc gattggtgag 

gaagagacat ttttgaaaaa 

gccccggaac tccttttctt 

gctgctgata aagctgcctg 

gcttcgtct g ccaaacagag 
I 51 

aaatttcaaa 

agatcatgta 

gtcagctgaa 

tgcaactctt 

gagaaatgaa 

accagaggtt 

atacttatat 

tgctaaaagg 

cctgttgcca 

actcaagtgt 

60 

120 

180 

240 

300 

360 

420 

480 

540 

600 
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gccagtctcc aaaaatttgg agaaagagct ttcaaagcat gggcagtagc tcgcctgagc 660 

cagagatttc ccaaagctga gtttgcagaa gtttccaagt tagtgacaga tcttaccaaa 720 

gtccacacgg aatgctgcca tggagatctg cttgaatgtg ctgatgacag ggcggacctt 780 

gccaagtata tctgtgaaaa tcaagattcg atctccagta aactgaagga atgctgtgaa 840 

aaacctctgt tggaaaaatc ccactgcatt gccgaagtgg aaaatgatga gatgcctgct 900 

gacttgcctt cattagctgc tgattttgtt gaaagtaagg atgtttgcaa aaactatgct 960 

gaggcaaagg atgtcttcct gggcatgttt ttgtatgaat atgcaagaag gcatcctgat 1020 

tactctgtcg tgctgctgct gagacttgcc aagacatatg aaaccactct agagaagtgc 1080 

tgtgccgctg cagatcctca tgaatgctat gccaaagt gt tcgatgaatt taaacctctt 1140 

gtggaagagc ctcagaattt aatcaaacaa aattgtgagc_tttttgagca gcttggagag 1200 

tacaaattcc agaatgcgct attagttcgt tacaccaaga aagtacccca agtgtcaact 1260 

ccaactcttg tagaggtctc aagaaaccta ggaaaagtgg gcagcaaat g ttgtaaacat 1320 

cctgaagcaa aaagaatgcc ctgtgcagaa gac:tatctat ccgtggtcct gaaccagtta 1380 

tgtgtgttgc atgagaaaac gccagtaagt gacagagtca ccaaatgctg cacagaatcc 1440 

ttggtgaaca ggcgaccatg cttttcagct ctggaagtcg atgaaacata cgttcccaaa 1500 

gagtttaatg ctgaaacatt caccttccat gcagatatat gcacactttc tgagaaggag 1560 

agacaaatca agaaacaaac tgcacttgtt gagctcgtga aacacaagcc caaggcaaca 1620 

aaagagcaac tgaaagctgt tatggatgat ttcgcagctt ttgtagagaa gtgctgcaag 1680 

gctgacgata aggagacctg ctttgccgag gagggtaaaa aacttgttgc tgcaagtcaa 1740 

gctgccttag gcttataatg ac 1762 

62 
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