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homohistidine, oa-fluoromethyl-histidine or o-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;

(93]

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
Cvys;

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 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,

15 Tyr, Phe, His, -NH;, Gly, Gly-Pro, or Gly-Pro-NH;, or is
deleted.
8. The heterologous fusion protein of Claims 1, 2, or 3

wherein the GLP-1 compound comprises the sequence of formula
20 V (SEQ ID NO: 6)

7 8 9 ¢ 11 120 13 14 1858 1e 17
Xaa-Xaa-Glu-Gly-Thr-Phe-Thr-Ser-Asp-Val-Ser-
18 1 20 21 22 23 24 25 26 27 28
25 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-lLys-Gly-Arg-Xaa

formula V (SEQ ID NO: 6)

30 wherein:

Xaa at position 7 is: L-histidine, D-histidine, desamino-
histidine, 2-amino-histidine, P-hydroxy-histidine,
homohistidine, o-fluoromethyl-histidine or o-methyl-~
histidine;

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

FRESENIUS EXHIBIT 1036
Page 101 of 200



10

15

20

25

30

35

WO 02/46227 PCT/US01/43165

Xaa

Xaa

Xaa

Xaa

2

- 101 -

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

Xaa 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.

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).

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-Xaa

formula VIII (SEQ ID NO: 11)

wherein:

Xaa

Xaa
Xaa
Xaa
Xaa
Xaa
Xaa
Xaa
Xaa

Xaa

at position 7 is: L-histidine, D-histidine, desamino-
histidine, 2-amino-histidine, P-hydroxy-histidine,
homohistidine, o-fluoromethyl-histidine or a-methyl-
histidine;

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

at position 16 is: Leu or Val;

at position 18 is Lys or Ser;

at position 19 is: Gln or Tyr;

at position 20 is: Met or Deu;

at position 22 is: Glu or Gln;

at position 23 is: Glu, or Gln;

at position 25 is: Val or Ala;

at position 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;

Xaa at position 36 ig: 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
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)0H, GLP-1(7-36)0H, or Exendin-4.

11. The heterologous fusion protein of Claim 10 wherein the
GLP-1 compound has no more than 5 amino acids that differ
from the corresponding amino acid in GLP-1(7-37)0H, GLP-1{(7-
36)0H, or Exendin-4.

12. The heterologous fusion protein of Claim 11 wherein the
GLP-1 compound has no more than 4 amino acids that differ
from the corresponding amino acid in GLP-1(7-37)0H, GLP-1(7-
36)0H, or Exendin-4.

13. The heterologous fusion protein of Claim 12 wherein the
GLP-1 compound has no more than 3 amino acids that differ
from the corresponding amino acid in GLP-1(7-37)0H, GLP-1(7-
36)0H, or Exendin-4.

14.The heterologous fusion protein of Claim 13 wherein the
GLP-1 compound has no more than 2 amino acids that differ
from the corresponding amino acid in GLP-1(7-37)CH, GLP-1(7-
36)0H, or Exendin-4.

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

through 14 wherein Xaa at position 8 is glycine or valine.
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16. 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-
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

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-
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 lysine.

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
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 is aspartic acid, glutamic acid, lysine,

arginine, asparagine, glutamine or histidine.

21. The heterologous fusion protein of Claim 20 wherein Xaa

at position 22 is lysine or glutamic acid.

22. The heterologous fusion protein of Claim 8 wherein the
GLP-1 compound is Val®-GLP-1(7-37).
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23. The heterologous fusion protein of Claim 8 wherein the
GLP-1 compound is Gly®-GLP-1(7-37).

24. The heterologous fusion protein of any one of Claims 1
through 23 wherein the second polypeptide is human albumin.

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. .

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

a) the Fc portion of an immunoglobulin;

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

and

c) fragments of the Fc portion of an immunoglobulin,
and wherein the C-terminus of the first polypeptide is fused
to the N-terminus of the second polypeptide.

28. 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
a) the Fc portion of an immunoglobulin;
b) an analog of the Fc portion of an immunoglobulin;

and
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c) fragments of the Fc¢ 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

peptide linker.

29. The heterolecgous 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-Serl,
where n is 1, 2, 3, 4, 5, or 6; and
¢) a peptide having the sequence [Gly-Gly-Gly-Gly-Ser]s.

30. The heterologous fusion protein of any one of Claims
27, 28, or 29 wherein the GLP-1 compound comprises the
sequence of formula 1 [SEQ ID NO: 2].

7 8 2 10 11 12 13 14 15 16 17
His-Xaa-Xaa-Gly-Xaa-Phe-Thr-Xaa-Asp-Xaa-Xaa-
18 19 20 21 22 23 24 25 26 27 28
Xaa-Xaa—-Xaa-Xaa-Xaa-Xaa-Xaa-Xaa-Xaa-Xaa-Phe-
22 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 posgition 8 is Ala, Gly, Ser, Thr, Leu, Ile, Val,
Glu, Asp, or Lys;

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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at position 16 is Val, Ala, Gly, Ser, Thr,
Tvr, Glu, Asp, Trp, or'Lys;

at position 17 is Ser, Ala, Gly, Thr, Leu,
Glu, Asp, or Lys;

at position 18 is Ser, Ala, Gly, Thr, Leu,
Glu, Asp, Trp, Tyr, or Lys;

at ﬁosition 19 is Tyr, Phe, Trp, Glu, Asp,

at position 20 is Leu, Ala, Gly, Ser, Thr,
Glu, Asp, Met, Trp, Tyr, or Lys;

at position 21 is Glu, Asp, or Lys;

at position 22 is Gly, Ala, Ser, Thr, Leu,
Glu, Asp, or Lys;

at position 23 is Gln, Asn, Arg, Glu, Asp,
at position 24 is Ala, Gly, Ser, Thr, Leu,
Arg, Glu, Asp, or Lys;

at position 25 is Ala, Gly, Ser, Thr, Leu,
Glu, Asp, or Lys;

at position 26 is Lys, Arg, Gln, Glu, Asp,
at position 27 is Leu, Glu, Asp, or Lys;
at position 30 is Ala, Gly, Ser, Thr, Leu,
Glu, Asp, or Lys;

at position 31 is Trp, Phe, Tyr, Glu, Asp,
at position 32 is Leu, Gly, Ala, Ser, Thr,
Glu, Asp, or Lys;

at position 33 is Vval, Gly, Ala, Ser, Thr,
Glu, Asp, or Lys;

at position 34 is Asn, Lys, Arg, Glu, Asp,
at position 35 is Gly, Ala, Ser,- Thr, Leu,
Glu, Asp, or Lys;

at position 36 is Gly, Arg, Lys, Glu, Asp,
at position 37 is Pro, Gly, Ala, Ser, Thr,
Val, Glu, Asp, or Lvys, or is deleted;

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

at position 39 is Ser, Arg, Lys, Glu, Asp,

PCT/US01/43165

Leu, Ile,
Ile, val,
Ile, Val,

Gln, or Lys;

Ile, Vval,
Ile, Val,
or Lys:
Ile, Val,
Ile, Val,
or His;
Ile, Val,
or Lvs;
Tle, Val,
Leu, Ile,
or His;
Ile, Val,
or His;
Leu, Ile,
or His, or
or His, or
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is deleted;
Xaa at position 40
Xaa at position 41
or is deleted;
Xaa at position 42
deleted;
Xaa at position 43
deleted;
Xaa at position 44
deleted;
and
Xaa at position 45
deleted;

is Gly,

is Ala,
is Ser,
is Ser,

is Gly,

is Ala,

- 107

Asp,
Phe,

Pro,

Pro,

Pro,

Ser,

Glu,
Trp,

Lys,

Glu,

Glu,

Val,

provided that when the amino acid at

40, 41, 42, 43, or 44 is deleted,

PCT/US01/43165

or Lys, or is deleted;
Tyr, Glu, Asp, or Lys,

Glu, or Asgp, or is
Asp, or Lys, or is

Asp, or Lys, or is

Glu, Asp, or Lys, or is

posikion A7, 38, 39,

then each amino acid

dovngstream of that amino acid is also deleted.

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

wherein the GLP-1 compound comprises the sequence of formula

IT (SEQ ID NO: 3}:

7

8 3

10

11

12 13 14 15 16 17

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

i8 18 20 21

22

23

24 25 26 27 28

Xaa-Tyr-Leu-Glu-Xaa-Xaa-Xaa-Ala-Xaa-Xaa-Phe-
29 30 31
Ile-Xaa-Xaa-Leu-Xaa-Xaa-Xaa-Xaa-Xaa

Formula II

wherein:

32 33

34

35 36 37

(SEQ ID NO: 3)

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

histidine, 2-amino-histidine, P-hydroxy-histidine,

homohigtidine, a-fluoromethyl-histidine or O-methyl-

histidine;

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

FRESENIUS EXHIBIT 1036
Page 108 of 200



10

15

20

25

30

35

WO 02/46227 PCT/US01/43165
- 108 -

Xaa at position 9 is: Thr, Ser, 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;

Xaa at position 16 is: Leu, Ser, Thr, Trp, His, Phe, Asp,
val, Tyr, Glu, or Ala;

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

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

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

Xaa at position 35 is: Thr, Ser, Lys, Arg, Trp, Tyr, Phe,
Asp, Gly, 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,
Tyr, Phe, His, Gly, Gly-Pro, or is deleted.

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

wherein the GLP-1 compound comprises

III (SEQ ID NO: 4):
7 8 9 10 311 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-
28 320 3l 32 33 34 35 36 37
Ile-Ala-Xaa-Leu-Xaa-Xaa-Xaa-Xaa-R

the sequence of formula
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formula III (SEQ ID NO: 4)

wherein:

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

Xaa
Xaa
Xaa
Xaa

Xaa

Xaa

Xaa

Xaa

Xaa

Xaa

Xaa

Xaa

Xaa

Xaa

Xaa

33

histidine, 2-amino-histidine, P-hydroxy-histidine,

homohistidine, o-fluoromethyl-histidine or o-methyl-

histidine;

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

at position 11 is:
at position 12 is:
at position 16 is:
Val, Glu, or Ala;

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

Cys;

at position 23 is:
at position 24 is:
at position 25 is:
at pogition 27 is:
or Lys;

at position 30 is:
at position 33 is:
Glu;

at position 34 is:
at position 35 is:

Asp, Gly, Pro, His,

at position 36 1is:

at position 37 is:

Asp,

His,

Leu, Ser, Thr, Trp, His,

His,
Glu,
ASp,
Ala,

Ala,
Asp,

Glu,
Thr,

Arg,
Lyvs,

or

Glu,
Trp,

Asp,
Hig,
Lys,
Glu,

Glu,
Arg,

Lys,
Ser,
Glu;
Glu,
Arg,

Arg,
Phe,

Thr, Ala, Lys, or His;

or Tyr;

Lys, Glu, or Gln;
Ala, or Lys;

Glu, or His;

His, Phe, Tyxr, Trp,
Asp, Ser, or His;
val, Lys, Ala, Gly,
or Asp;

Lys, Arg, Trp, Tvr,
or His;

Thr, Ser, Glu, Asp,

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

The heterologous fusion protein of Claim 27,

28,

Phe, Asp,

or

Arg,

or

Fhe,

Trp,

or 29

wherein the GLP-1 compound comprises the sequence of formula

Iv

(SEQ ID NO: 5):

7 8

9

10

11

12

13 14 15 1se

17

Xaa-Xaa-Glu-Gly-Thr-Xaa-Thr-Ser-Agp-Xaa-Ser-

18 18

20

21

22

23

24 25 26 27

28
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Ser-Tyr-Leu-Glu-Xaa-Xaa-Ala-Ala-Xaa-Glu-Phe-
2% 30 31 32 33
Ile-Xaa-Trp-Leu-Val-Lys-Xaa-Arg-Xaa
formula IV (SEQ ID NO: 5)

wherein:

Xaa at position 7 is:

Xaa
Xaa

Xaa

Xaa

raa
Xaa
Xaa

Xaa

L-histidine,

34

35 B6 87

D-histidine,

desamino-

histidine, 2-amino-histidine, P-hydroxy-histidine,

homohistidine, o-fluoromethyl-histidine or o-methyl-

histidine;

at position 8 is: Gly, Ala, Val, Leu,

at position 12 is: His, Trp, Phe,

at position 16 is: Leu, Ser, Thr,
Val, Glu, or Ala;

at position 22 is: Gly, Asp,

Cys;

at position 23 is: His, Asp,

at position 26 is: Asp, Lys,

at position

at position

Glu,
Lys,
Glu,
30 is: Ala, Glu, Asp,
35 is: Thr, Ser, Lys,
Asp, Gly, Pro, His, or Glu;
Thr,

Xaa at position 37 is: Lys, Arg,

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

34.

or Tyr;

Trp, Hig,

Gln, Asn,

Ile, Ser, or Thr;

Phe, Asp,

Lys, Arg, or

Glu, or Gln;

or His;

Ser, or His;

Arg, Trp,
Ser, Glu,
deleted.

Tvr, Phe,

Asp, Trp,

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

wherein the GLP-1 compound comprises the sequence of formula
V (SEQ ID NO: 6)

.

8 9 10 11

12

13 14

15 L& 1Y

Xaa-Xaa-Glu-Gly-Thr-Phe-Thr-Ser-Agp-Val-Ser-
24 25 26 27 28
Ser-Tyr-Leu-Glu-Xaa-Xaa-Ala-Ala-Lys-Xaa-Phe-
| 35 36 37
Ile~-Xaa-Trp-Leu-Val-Lys-Gly-Arg-Xaa

formula Vv (SEQ ID NO: 6)

18

29

19 20 21 22

30 31 32 33

23

34
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wherein:

Xaa at position 7 is: L-histidine, D-histidine, desamino-
histidine, 2-amino-histidine, P-hydroxy-histidine,
homohistidine, o-fluoromethyl-histidine or o-methyl-
histidine;

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

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;

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, Arg, Thr, Ser, Glu, Asp, Trp,
Tyr, Phe, His, Gly, Gly-Pro, or is deleted.

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

wherein the GLP-1 compound comprises the sequence of formula
VIIT (SEQ ID NO:11).

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-
22 30 31 32 233 34 35 36 37
Ile-Xaa-Trp-Leu-Xaa~Xaa-Gly-Xaa-R

formula VIII (SEQ ID NO: 11)

wherein:

Xaa at position 7 is: L-histidine, D-histidine, desamino-
histidine, 2-amino-histidine, B-hydroxy-histidine,
homohistidine, o-fluoromethyl-histidine or o-methyl-
histidine;

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

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 position 22 is: Glu or Gln;

Xaa at posgition 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 at position 30 is: Glu or Ala;

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

Pro-Pro-Ser, or is absent.

36. The heterologous fusion protein of claimg 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)0H, GLP-1(7-36)0H, 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)0H, GLP-1(7-
36)0H, or Exendin-4.

38. The heterologous fusion protein of Claim 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)0H, GLP-1(7-
36)0H, or Exendin-4.

39. The heterologous fusion protein of 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)0H, GLP-1(7-
36)0H, or Exendin-4.

FRESENIUS EXHIBIT 1036
Page 113 of 200



10

15

20

25

WO 02/46227 PCT/US01/43165

= &I3 =

40. The heterologous 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)0H, GLP-1(7-
36)0H, 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
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-
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.

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
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-1(7-36)0H and Xaa at position 8 is glyecine or valine and
Xaa at position 37 is histidine, phenylalanine, tyrosine,
tryptophan; aspartic acid, glutamic acid, serine, threonine,

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 acid in GLP-1(7-37)0H or GLP-
1(7-36)0H and Xaa at position 8 is glycine, wvaline, leucine,
isoleucine, serine, threonine, or methionine and Xaa at
position 22 is aspartic acid, glutamic acid, lysine,

arginine, asparagine, glutamine or histidine.

47. The heterologous fusion protein of Claim 46 wherein Xaa

at position 22 is lysine or glutamic acid.

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
through 49 wherein the second polypeptide is the Fc¢ portion
of an Ig selected from the group consisting of: IgGl, IgG2,

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

51. The heterologous fusion protein of any one of Claims 27
through 50 wherein the second polypeptide is the Fc portion
of an Ig selected from the group consisting of: IgGl, IgG2,

TgG3, and IgG4.

52. The heterologous fusion protein of Claim 51 wherein the
second polypeptide is the Fc portion of an IgGl

immunoglobulin.

53. The heterologous fusion protein of Claim 51 wherein the
second polypeptide is the Fc portion of an IgG4
immunoglobulin.
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54. The heterologous fusion protein of Claims 50 through 53
wherein the IgG is human.

55. The heterologous fusion protein of any one of Claims 27
through 54 wherein the Fc portion comprises the hinge, CH2,
and CH3 domains.

56. The heterologous fusion protein of Claim 52 wherein the

second polypeptide has the sequence of SEQ ID NO: 32.

57. A polynucleotide encoding a heterologous fusion protein
of any one of Claims 1 through 56.

58. A vector comprising the polynucleotide of Claim 57.
59. A host cell comprising the vector of Claim 58.

60. A host cell expressing at least one heterologous fusion
protein of any one of Claims 1 through 56.

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

62. A process for producing a heterologous fusion protein
comprising the steps of transcribing and translating a
polynucleotide of Claim 57 under conditions wherein the
heterologous fusion protein ig expressed in detectable

amounts.

63. A method for normalizing blood glucose levels in a
mammal in need thereof comprising the administration of a
therapeutically effective 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 diabetesgs mellitus comprising the administration of
a therapeutically effective amount of the heterologous

fusion protein of any 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 claimed in
any one of Claims 1 through 56 for the manufacture of a
medicament for the treatment of patients with non-insulin

dependent diabetes mellitus.

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.

68 .A pharmaceutical 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.

69. The heterologous fusion protein of Claims 1, 2, or 3
wherein the GLP-1 compound comprises the sequence of
formula IX [SEQ ID NO: 12]

Xaar-Xaag-Glu-Gly-Thr-Xaa,;-Thr-Ser-Asp-Xaaig—-Ser-

Xaajg-Xaajg-Xaago-Glu~Xaas-Gln-Ala-Xaass-Liys—-Xaagy-

Phe-TIle-Xaa;-Trp-Leu-Xaas;-Lys-Gly-Arg-Xaasy
Formula IX (SEQ ID NO: 12)

wherein:

Xaa; is: L-histidine, D-histidine, desamino-histidine, 2-
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amino-histidine, B-hydroxy-histidine,

homohistidine,

o~fluoromethyl-histidine, or «-

methyl-histidine;

Xaag 1s: Ala, Gly, Val, Leu, Ile, Ser, or Thr;
Xaais is: Phe, Trp, or Tyx;

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

Xaaig is: Ser, Trp, Tyr, Phe, Lys, Tle, Leu, Val;
Xaais is: Tyr, Trp, or Phe;

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

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

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

Xaay; is: Glu, Ile, or Ala;

Xaazg is: Ala or Glu

Xaasz is: Val, or Ile; and

Xaazy; is: Gly, His, NH,, or is absent.

70. The heterologous fusion protein of Claim 69 wherein the

second polypeptide
71. The heterologous
second polypeptide
72. The heterologous
second polypeptide

73. The heterologous

is human albumin.

fusion protein of Claim 70 wherein the
has the seguence of SEQ ID NO: 34.

fusion protein of Claim 69 wherein the

is an N-terminal fragment of albumin.

fusion protein of any one of Claims

27, 28, or 29 wherein the GLP-1 compound comprises the
sequence of formula IX [SEQ ID NO: 12]

Xaas-Xaag-Glu-Gly-Thr-Xaa;;~-Thr-Ser-Asp-Xaa;s—-Ser-

Xaajg-Xaag-Xaazo-Glu-Xaay;-Gln-Ala-Xaayzs-Lys-Xaaz -

Phe-Ile-Xaaj;-Trp-Leu-Xaas;~Lys-Gly-Arg-Xaaay
Formula IX (SEQ ID NO: 12)
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wherein:

Xaay is: L-histidine, D-histidine, desamino-histidine, 2-
amino-histidine, B-hydroxy-histidine,
homohistidine, o-fluoromethyl-histidine, or a-
methyl-histidine;

Xaag is: Ala, Gly, Vval, Leu, Ile, Ser, or Thr;

Xaa,; is: Phe, Trp, or Tyr;

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

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

Xaais is: Tyr, Trp, or Phe; '

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

Xaazz 1s: Gly, Glu, Asp, or Lys;

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

Xaazy is: Glu, Ile, or Ala;

Xaaip is: Ala or Glu

Xaas; is: Val, or Ile; and

Xaa,, is: Gly, His, NH,, or is absent.

74. The heterologous fusion protein of Claim 73 wherein the
second polypeptide is the Fc portion of an Ig selected from
the group consisting of: IgGl, IgG2, IgG3, IgG4, IgE, IgA,
IgDh, or IgM.

75. The heterologous fusion protein of Claim 73 or 74
wherein the second polypeptide is the Fc portion of an Ig
selected from the group consisting of: IgGl, IgG2, IgG3, and
IgG4.

76. The heterologous fusion protein of Claim 75 wherein the
second polypeptide is the Fc portion of an IgGl
immunoglobulin.
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The heterologous fusion protein of Claim 75 wherein
the second polypeptide is the Fc portion of an IgG4
immunoglobulin.

The heterologous fusion protein of Claims 73 through

78 wherein the IgG is human.

The heterologous fusion protein of Claim 75 wherein
the second polypeptide has the sequence of SEQ ID NO:
32.

The heterclogous fusion protein of any one of Claims
69 through 79 wherein the GLP-1 compound is selected
from the group consisting of Gly®-GLP-1(7-37), Val®-
Tyri?-GLP-1(7-37), Val®-Tyr'?-GLP-1(7-36), Val®-Trp'?-
GLP-1 17-37) ; ¥Wal -heu'S-ErpeT -3 ; Val-val-Gre-1¢r-
37) .. Valtoryrtegrp-1(7437)., Glvi-cluvPwerp-1{7-37),
val®-clu??-eLP-1(7-37),Val®-Leu®**-GLP-1(7-37), Val®-
Tyri?-Tyrt®-@LP=1(7-37), Val®-Trp*?-Glu??-gLp-1(7-37),
val®-ryrt?~-Glu??-GLe-1(7-37), Vall-Tyr'®-phe!?-GLP-1(7-
37+ ValPetyrf-Glin??-Cre-147-37), Vall-trp't<@in?-a1p-
1(7-37), Val®-meu'®-giu?®-6LP-1(7-37), .Val®-11e!®-Glu?i-
GLP-1(7-37), Val®-Phe'®-Glu??-GLP-1(7-37), Vall-Trp!®-
Gl Gnp-1{7-37) ., Val’-Tyr'f-aig®-aip-11%-57), val®-
Phe'®-Glu?’-GLP-1(7-37), Val®-Ile'®-Glu®*?-GLP-1(7-37),
val®-Lys'®-Glu®?-GLP-1(7-37), Val®-Trp*-Glu®?-GLe-1(7-
37), Val®-phe®®-glu?®-ane-1 (7-37), vall-Phe®=@lu*?-arp=
1(7-37), val®-glu??-neu®-GLp-1(7-37), Val®-gilu®-11e25-
GLP=147=375, Vallo@lu®?-yalPP-aip=-1{7=-37}, Vai1®-@lu®-
T1e?’-eLp-1(7-37), Val®-elu*?-ala?’-GLP-1(7-37), Vall-
Glu??-T1e*-arp-1(7-37), Valt-Asp’-Ile"-Tyri®-Glu®-cr.P-
1(7-37), Val®-Tyr®-Trp*®-Glu®*-GLP-1(7-37), Val®-TrpS-
Gla -val®®~I1e®-Brp-1{7=-37)+ Valt-Trp®-6lu?2-Tie™ @np-
1(7-37), Val®-@lu**-val®®-Tle®¥*-GLP-1(7-37), Vall-Trp'®-
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Glu??-val1?- @LP-1(7-37), and Val®-Cys*®-Lys?®-GLp-1(7-
373 .
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Fig. 1

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 Gly 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 Glu Glu Gln Tyr Asn Ser Thr Tyr Arg Val Val Ser Val
25 100 105
Leu Thr Val Leu His Gln Asp Trp Leu Asn Gly Lys Glu Tyr Lys
110 115 120
Cys Lys Val Ser Asn Lys Ala Leu Pro Ala Pro Ile Glu Lys Thr
125 130 135
Ile Ser Lys Ala Lys Gly Gln Pro Arg Glu Pro Gln Val Tyr Thr
140 145 150
Leu Pro Pro Ser Arg Glu Glu Met Thr Lys Asn Gln 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
185 190 195
Pro Val Leu Asp Ser Asp Gly Ser Phe Phe Leu Tyr Ser Lys Leu
200 205 210
Thr Val Asp Lys Ser Arg Trp Gln Gln Gly Asn Val Phe Ser Cys
215 220 225
Ser Val Met His Glu Ala Leu His Asn His Tyr Thr Gln Lys Ser
230
Leu Ser Leu Ser Pro Gly Lys [SEQ ID NO: 32]
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Fig. 2

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 S0
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 Lye 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 BAla 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
Cyg 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 ARla Glu Ala Lys Esp
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
380 385 380 385
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 Tyr Lys Phe Gln Asn ARla Leu Leu Val Arg Tyr Thr Lys Lys
415 420 425 430
Val Pro @Gln Val Sexr 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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Cys
505
Glu
Ile
Lys
Cys

Ala

Phe Ser

Thr Phe
525
Lys Lys

Glu Gln
560
Lys Ala

Ala Ser

490
Ala

Thr
Gln
Leu
Asp

580
Gln

Leu
Phe
Thr
545
Lys
Aszp

Ala

Glu
510
His
Ala
Ala
Lys

Ala

Fig.

Val

Leu
Val
565
Glu

Leu

Asp
Asp
530
Val
Met
Thr

Gly

3/17

2 Continued

495
Glu

Ile
Glu
Asp
Cys

585
Leu

Thr Tyr Val

Cys

515
Thr Leu

Leu Val Lys

550

Asp Phe Ala

Phe

570
Ala Glu

[SEQ ID

Pro
Ser
535
His
Ala

Glu

NO:

500
Lys

Glu
Lys
Phe

Gly

34]

PCT/US01/43165

Glu Phe Asn Ala
520

Lys Glu Arg Gln
540

Pro Lys Ala Thr

555

Val Glu Lys Cys

hi5
Lys Lys Leu Val
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Fig. 3
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Fig. 5
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Fig. 6
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Fig. 8
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Fig. 9
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Fig. 10
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Fig. 12

éAGCCCAAATCTTGTGACAAAACTCACACATGCCCACCGTGCCCAGCACC
ggAACTCCTGGGGGGACCGTCAGTCTTCCTCTTCCCCCCAAAACCCAAGG
iggCCCTCATGATCTCCCGGACCCCTGAGGTCACATGCGTGGTGGTGGAC
éggAGCCACGAAGACCCTGAGGTCAAGTTCAACTGGTACGTGGACGGCGT
éggGGTGCATAATGCCAAGACAAAGCCGCGGGAGGAGCAGTACAACAGCA
iggACCGTGTGGTCAGCGTCCTCACCGTCCTGCACCAGGACTGGCTGAAT
gggAAGGAGTACAAGTGCAAGGTCTCCAACAAAGCCCTCCCAGCCCCCAT
ég;GAAAACCATCTCCAAAGCCQAAGGGCAGCCCCGAGAACCACAGGTGT
;giCCCTGCCCCCATCCCGGGAGGAGATGACCAAGAACCAGGTCAGCCTG
;ggTGCCTGGTCAAAGGCTTCTATCCCAGCGACATCGCCGTGGAGTGGGA
gggCAATGGGCAGCCGGAGAACAACTACAAGACCACGCCTCCCGTGCTGG
EEECCGACGGCTCCTTCTTCCTCTATAGCAAGCTCACCGTGGACAAGAGC
gggTGGCAGCAGGGGAACGTCTTCTCATGCTCCGTGATGCATGAGGCTCT
gEECAACCACTACACGCAGAAGAGCCTCTCCCTGTCTCCGGGTAAATGAT
;gg [SEQ ID NO: 33]
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éATGCGCACAAGAGTGAGGTTGCTCATCGGTTTAAAGATTTGGGAGAAGA
EEATTTCAAAGCCTTGGTGTTGATTGCCTTTGCTCAGTATCTTCAGCAGT
éggCA?TTGAAGATCATGTAAAATTAGTGAATGAAGTAACTGAATTTGCA
;i;ACATGTGTTGCTGATGAGTCAGCTGAAAATTGTGACAAATCACTTCA
iggcCTTTTTGGAGACAAATTATGCACAGTTGCAACTCTTCGTGAAACCT
iigGTGAAATGGCTGACTGCTGTGCAAAACAAGAACCTGAGAGAAATGAA
;ggTTCTTGCAACACAAAGATGACAACCCAAACCTCCCCCGATTGGTGAG
iggAGAGGTTGATGTGATGTGCACTGCTTTTCATGACAATGAAGAGACAT
iggTGAAAAAATACTTATATGAAATTGCCAGAAGACATCCTTACTTTTAT
éggCCQGAACTCCTTTTCTTTGCTAAAAGGTATAAAGCTGCTTTTACAGA
iggTTGCCAAGCTGCTGATAAAGCTGCCTGCCTGTTGCCAAAGCTCGATG
ingTCGGGATGAAGGGAAGGCTTCGTCTGCCAAACAGAGACTCAAGTGT
gggAGTCTCCAAAAATTTGGAGAAAGAGCTTTCAAAGCATGGGCAGTAGC
gggCCTGAGCCAGAGATTTCCCAAAGCTGAGTTTGCAGAAGTTTCCAAGT
;ggTGACAGATCTTACCAAAGTCCACACGGAATGCTGCCATGGAGATCTG
gg;GAATGTGCTGATGACAGGGCGGACCTTGCCAAGTATATCTGTGAAAA
gggAGATTCGATCTCCAGTAAACTGAAGGAATGCTGTGAAAAACCTCTGT
gégAAAAATCCCACTGCA&TGCCGAAGTGGAAAATGATGAGATGCCTGCT
gggTTGCCTTCATTAGCTGCTGATTTTGTTGAAAGTAAGGATGTTTGCAR
iigCTATGCTGAGGCAAAGGATGTCTTCCTGGGCATGTTTTTGTRTGAAT
;gggAAGAAGGCATCCTGATTACTCTGTCGTGCTGCTGCTGAGACTTGCC
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Fig. 13 Continued

i§é§CATATGAAACCACTCTAGAGAAGTGCTGTGCCGCTGCAGATCCTCA
;éggTGCTATGCCAAAGTGTTCGATGAATTTAAACCTCTTGTGGAAGAGC
é;EEGAATTTAATCAAACAAAATTGTGAGCTTTTTGAGCAGCTTGGAGAG
%ﬁg;AATTCCAGAATGCGCTATTAGTTCGTTACACCAAGAAAGTACCCCA
ié;gTCAACTCCAACTCTTGTAGAGGTCTCAAGAAACCTAGGAAAAGTGG
ég;gCAAATGTTGTAAACATCCTGAAGCAAAAAGAATGCCCTGTGCAGAA
éiggATCTATCCGTGGTCCTGAACCAGTTATGTGTGTTGCATGAGAAAAC
ééggGTAAGTGACAGAGTCACCAAATGCTGCACRGAATCCTTGGTGAACA
ééggACCATGCTTTTCAGCTCTGGAAGTCGATGAAACATACGTTCCCAAA
éiggTTAATGCTGAAACATTCACCTTCCATGCAGATATATGCACACTTTC
;éigAAGGAGAGACAAATCAAGAAACAAACTGCACTTGTTGAGCTCGTGA
igg;CAAGCCCAAGGCAACAAAAGAGCAACTGAAAGCTGTTATGGATGAT
éiggCAGCTTTTGTAGAGAAGTGCTGCARGGCTGACGATAAGGAGACCTG
égggGCCGAGGAGGGTAAAAAACTTGTTGCTGCAAGTCAAGCTGCCTTAG
1750

GCTTATAATGAC [SEQ ID NO: 35]
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X-13991.S725.txt
SEQUENCE LISTING

<110> E1i Li1ly and Company
<120> GLP-1 FUSION PROTEINS
<130> Xx-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
GIn 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
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<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>

WO 02/46227 PCT/US01/43165

X-13991.5T25.txt
2).0:62)

Xaa at position 2 is Ala, Gly, Ser, Thr, Leu, Ile, val, Glu, Asp,
or Lys;

MISC_FEATURE
(3)..(3)

Xaa at position 3 is Glu, Asp, or Lys;

MISC_FEATURE
($..(5

Xaa at position 5 is Thr, Ala, Gly, Ser, Leu, Ile, Vval, Glu, Asp,
or Lys;

MISC_FEATURE
(8)..(8)

Xaa at position 8 is ser, Ala, Gly, Thr, Leu, Ile, val, Glu, Asp,
or Lys;

MISC_FEATURE
(10)..Q10

Xaa at position 10 1is val, Ala, Gly, Ser, Thr, Leu, Ile, Tyr, Glu
, Asp, or Lys; 2

MISC_FEATURE
C1LY. 11

Xaa at position 11 is Ser, Ala, Gly, Thr, Leu, Ile, val, Glu, Asp
, Or Lys;

MISC_FEATURE
(12). CI2)
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<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>

WO 02/46227 PCT/US01/43165

. . X-13991.5T25. txt
Xaa at position 12 1is Ser, Ala, Gly, Thr, Leu, Ile, val, Glu, Asp
» Lys, Trp or Tyr;

MISC_FEATURE
(13)..(13)

Xaa at position 13 +is Tyr, Phe, Trp, Glu, Asp, GIn, or Lys;

MISC_FEATURE
(14)..(14)

Xaa at position 14 is Leu, Ala, Gly, ser, Thr, Ile, val, Glu, Asp
y Met, Lys, Trp or Tyr;

MISC_FEATURE
CE5) (15D

Xaa at position 15 is Glu, Asp, or Lys;

MISC_FEATURE
(16)..(16)

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

MISC_FEATURE
7 ..Aa7n

Xaa at position 17 is GIn, Asn, Arg, Glu, ASp, Or Lys;

MISC_FEATURE
(18)..(18)
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WO 02/46227 PCT/US01/43165

_ X-13991,s725.txt
<223> Xaa at position 18 is Ala, Gly, ser, Thr, Leu, Ile, val, Arg, Glu
, Asp, or Lys;

<220>
<221> MISC_FEATURE
<222> (19)..(19)

<223> Xaa at position 19 1is Ala, Gly, Ser, Thr, Leu, Ile, val, Glu, Asp
, Oor Lys;

<220>
<221> MISC_FEATURE
<22?2> (20)..020)

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

<220>
<221> MISC_FEATURE
<222> (2D..QD

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

<220>
<221> MISC_FEATURE
<222> (24)..(24)

<223> Xaa at position 24 1is Ala, Gly, Ser, Thr, Leu, Ile, val, Glu, Asp
, or Lys;

<220>
<221> MISC_FEATURE
Q22> (253..G25)

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

<220>
<221> MISC_FEATURE
<222> (26)..(26)
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WO 02/46227 PCT/US01/43165

_ . X-13991.ST25. txt
<223> Xaa at position 26 is Leu, Gly, Ala, ser, Thr, ITe, val, Glu, Asp
, Or Lys: ,

<220>
<221> MISC_FEATURE
<222> (27)..027)

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

<220>
<221> MISC_FEATURE
<222> (28)..(28)

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

<220>
<221> MISC_FEATURE
<222> (29)..(029

<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)..(03L)

<223> Xaa at position 31 is pro, Gly, Ala, ser, Thr, Leu, Ile, val, Glu
, Asp, or Lys, or is deleted;

<220>
<221> MISC_FEATURE
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WO 02/46227 PCT/US01/43165

X-13991.sT25.txt
<222> (32)..32)

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

<220>
<221> MISC_FEATURE
<222> (33)..(33)

<223> Xag at position 33 is Ser, Arg, Lys, Glu, Asp, or His, or 1is dele
ted;

<220>
<221> MISC_FEATURE
<222> (34)..(34)

<223> Xaa at position 34 1is Gly, Asp, Glu, or Lys, or is deleted;

<220>
<221> 'MISC_FEATURE
<22?2> (35)..(35%)

<223> Xaa_at position 35 is Ala, Phe, Trp, Tyr, Glu, Asp, or Lys, or is
deleted;

<220>
<221> MISC_FEATURE
<222> (36)..(36)

<223> Xaa at position 36 is Ser, Pro, Lys, Glu, or Asp, or 1is deleted;

<220>
<221> MISC_FEATURE
<222> (37)..(37)

<223> Xaa at position 37 is Ser, Pro, Glu, Asp, or Lys, or ‘s deleted;

<220>
<221> MISC_FEATURE
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<222>
<223>

<220>
<221>
<222>
<223>

<400>

WO 02/46227 PCT/US01/43165

X-13991.sT25.txt
(38)..(38)

Xaa at position 38 is Gly, Pro, Glu, Asp, or Lys, or is deleted;

MISC_FEATURE
(39)..039)

xag at position 39 is Ala, Ser, val, Glu, Asp, or Lys, or is dele
ted;

2

215 Xaa Xaa Gly Xaa Phe Thr Xaa Asp X3a Xaa Xaa xXaa Xaa Xaa Xaa
5 1

Xaa Xaa Xaa Xaa Xaa Phe Ile Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa
; 25 30

Xaa Xaa Xaa Xaa Xaa Xaa Xaa

<210>
<211>
<212>
<213>

<220>
<223>
<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>

3
32
PRT

Artificial Sequence

synthetic construct

MISC_FEATURE
(1. (1)

Xaa at position 1 is L-histidine, D-histidine, or is deleted.

MISC_FEATURE
(2. (2]

Xaa at position 2 is Gly, Ala, val, Leu, Ile, Ser, or Thr;
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WO 02/46227 PCT/US01/43165

X-13991.5T25.txt
<221> MISC_FEATURE
<222> (3)..03)

<223> Xaa at position 3 is Thr, Ser, Arg, Lys, Trp, Phe, Tyr, Glu, or H
is;

<220>
<221> MISC_FEATURE
<222> (5)..(%)

<223> Xaa at position 5 is Asp, 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 position 10 is Leu, Ser, Thr, Trp, His, Phe, Asp, val, Tyr
, Glu, or Ala;

<220>
<221> MISC_FEATURE
<222> (12)..(12)

<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 position 13 1is Gly, Asp, Glu, GIn, Asn, Lys, Arg, or Cys;

<220>
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WO 02/46227 PCT/US01/43165

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

<222> (A7)..(D)

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

<220>
<221> MISC_FEATURE
<222> (18)..(18)

<223> Xaa at position 18 is Glu, Arg, Ala, or LYS;

<220>
<221> MISC_FEATURE
<222> (20)..(020)

<223> Xaa at position 20 is Trp, Tyr, Phe, Asp, Lys, Glu, or His;

<220>
<221> MISC_FEATURE
<222 (21)..(21)

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

<220>
<221> MISC_FEATURE
<222> (24)..Q24)

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

<220>
<221> MISC_FEATURE
<222> (25)..(25)

<223> Xaa at position 25 is Asp, Glu, Ser, Thr, Arg, Trp, or Lys;

<220>
<221> MISC_FEATURE
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WO 02/46227

<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<400

PCT/US01/43165

X-13991.5T25.txt

27)..Q27)

Xaa at position 27 is Asp, Arg,

MISC_FEATURE
(28)..(28)

Xaa at position 28 is Glu, Lys,

MISC_FEATURE
29)..029

Xaa at position 29 is Thr, Ser,
, Pro, His, or Glu;

MISC_FEATURE
0.0

Xaa at position 30 is Thr, Ser,
His;

MISC_FEATURE

(GD..GL

Xaa at position 31 is Lys, Arg,
, His, Gly, or is deleted.

MISC_FEATURE
(32)..(32)

Xaa at position 31 is Pro or is

3

val, Lys, Ala, Gly, or Glu;

or Asp;

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

Asp, Trp, Tyr, Phe, Arg, Glu, or

Thr, ser, Glu, Asp, Trp, Tyr, Phe

deleted.

?aa Xaa Xaa Gly §aa Xaa Thr Ser Asp Xaa Ser Xaa Xaa Leu Glu Gly
10 15

Xaa Xaa Ala )2(8& Xaa Phe Ile Xaa :)z(ga Leu Xaa Xaa Xaa Xaa Xaa Xaa

10
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<210>
<211>
<212>
<213>

<220>
<223>
<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

WO 02/46227 PCT/US01/43165
X=~13991.sT25.txt

4
32
PRT

Artificial Sequence

synthetic construct

MISC_FEATURE
. .1

Xaa at position 1 is L-histidine, D-histidine, or is deleted.

MISC_FEATURE

(2)..(2)
Xaa at position 2 is Gly, Ala, val, Leu, Ile, Ser, or Thr;

MISC_FEATURE
(5)..(5)

Xaa at position 5 is Asp, Glu, Arg, Thr, Ala, Lys, or His;

MISC_FEATURE
(6)..(6)

Xaa at position 6 is His, Trp, Phe, or Tyr;

MISC_FEATURE
C10) . (10}

Xaa at1position 10 is Leu, ser, Thr, Trp, His, Phe, Asp, val, Glu
, or Ala;

11
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WO 02/46227

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>"

<221>
<222>
<223>

MISC_FEATURE
(16)..(16)

PCT/US01/43165

X-13991.5T25.txt

Xaa at position 16 is Gly, Asp, Glu, Gln, Asn, Lys, Arg, or Cys;

MISC_FEATURE
(17)..Q17)

Xaa at position

MISC_FEATURE
(18)..(18)

Xaa at position

MISC_FEATURE
(19)..(19)

Xaa at position

MISC_FEATURE
(213 L 28]

Xaa at position

MISC_FEATURE
(24)..C2H

17 is His, Asp, Lys,

18 is Glu, His, Ala,

19 +is Asp, Lys, Glu,

21 is Ala, Glu, His,

Glu, or Glin;

or Lvs;

or His;

Phe, Tyr, Trp, Arg, or Lys;

Xaa at position 24 is Ala, Glu, Asp, Ser, or His;

12
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WO 02/46227 PCT/US01/43165

X-13991.5T25.txt
<220>

<221> MISC_FEATURE
<222> (@27)..Q27)

<223> Xaa at position 27 is Asp, Arg, val, Lys, Ala, Gly, or Glu;

<220>
<221> MISC_FEATURE
<222> (28)..(28)

<223> Xaa at position 28 1is Glu, Lys, or Asp;

<220>
<221> MISC_FEATURE
<222> (29)..(29)

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

<220>
<221> MISC_FEATURE
<222> (30)..(030)

<223> Xaa at position 30 is Arg, Glu, or His;

<220>
<221> MISC_FEATURE
<22?2> (3D..GL

<223> Xaa at position 31 1is Lys, Arg, Thr, Ser, Glu, Asp, Trp, Tyr, Phe
, His, Gly, or is deleted.

<220>
<221> MISC_FEATURE
<222> (32)..032)

<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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WO 02/46227 PCT/US01/43165

X-13991.5T725.tXt

Xaa Xaa Xaa Lys Xaa Phe ITe Xaa Trp Leu Xaa Xaa Xaa Xaa Xaa Xaa
20 25

<210> 5

<211> 32

<212> PRT

<213> Artificial Sequence

<220>

<223> synthetic construct
<220>

<221> MISC_FEATURE

<222> (1)..(D

<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 is Gly, Ala, val, Leu, Ile, Ser, Met, or Thr;

<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 at1position 10 is Leu, Ser, Thr, Trp, His, Phe, Asp, val, Glu
, or Ala;

<220>
<221> MISC_FEATURE
<222> .(16)..(16)
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<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

WO 02/46227 PCT/US01/43165

. ) X-13991.s725. txt
Xaa at position 16 is Gly, Asp, Glu, Gln, Asn, Lys, Arg, or Cys;

MISC_FEATURE
(12): (17

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

MISC_FEATURE
20)..CQ20)

Xaa at position 20 is Asp, Lys, Glu, or His;

MISC_FEATURE
Q4..2D

Xaa at position 24 is Ala, Glu, Asp, Ser, or His;

MISC_FEATURE
(29..029

Xaa at position 29 is Thr, Ser, Lys, Arg, Trp, Tyr, Phe, Asp, Gly
, Pro, His, or Glu;

MISC_FEATURE
(GL..GLD

Xaa at position 31 is Lys, Arg, Thr, Ser, Glu, Asp, Trp, Tyr, Phe
, His, Gly, or is deleted.

MISC_FEATURE
(32)..332)

Xaa at position 32 is Pro or is deleted.

15
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WO 02/46227 PCT/US01/43165

X-13991.ST25.txt
<400> 5

Xaa Xaa Glu Gly Ehr Xaa Thr Ser Asp §Sa Ser Ser Tyr Leu Glu Xaa
1 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)..(D

<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 is Ggly, Ala, val, Leu, ITe, Ser, or Thr;

<220>
<221> MISC_FEATURE
<222> (16)..(16)

<223> Xaa at position 16 is Gly, Asp, Glu, GIn, 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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<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<400>

WO 02/46227 PCT/US01/43165
X-13991.ST25 /Ext
(18)..(18)

Xaa at position 18 is Ala, Glu, His, Phe, Tyr, Trp, Arg, or Lys;

MISC_FEATURE
(24)..(24)

Xaa at position 24 is Ala, Glu, Asp, Ser, or His;

MISC_FEATURE
(31)..431)

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

MISC_FEATURE
(32)..(32)

Xaa at position 32 is Pro or is deleted.

6

?aa Xaa Glu Gly ghr Phe Thr Ser Asp val Ser Ser Tyr Leu Glu Xaa

Xaa X

<210>
<211>
<212>
<213>

<220>
<223>
<220>
<221>

10 15

aa Ala Lys Glu phe I1e Xaa Trp Leu val Lys Gly Arg Xaa Xaa
20 25 30
7
31

PRT

Artificial Sequence

synthetic construct

MISC_FEATURE
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WO 02/46227 PCT/US01/43165

X-13991.5125.txt
<222> (1)..(D

<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 1is Ala, Gly, val, Thr, Ile, and alpha-methyl-Al
a;

<220>
<221> MISC_FEATURE
<222> (15)..(15)

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

<220>
<221> MISC_FEATURE
<222> (21)..Q21)

<223> Xaa at position 21 is Glu, GIn, Ala, Thr, Ser, and Gly;

<400> 7

?aa Xaa Glu Gly Thr Phe Thr Ser Asp val Ser Ser Tyr Leu Xaa Gly
5 10 15

Gin 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)..0(19

18
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WO 02/46227 PCT/US01/43165

) X-13991.s125.txt
<223> Xaa at position 19 fis Lys or Arg;

<220>
<221> MOD_RES
<222> (27)..Q027)

<223> ACETYLATION

<220>
<221> MISC_FEATURE
<222> ((30)..0G0

<223> Xaa at position 30 1is Gly;

<220>

<221> MOD_RES
<222> (30)..030)
<223> AMIDATION

<400> 8

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

Ala Ala Xaa Glu 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 Gin 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

19
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WO 02/46227 PCT/US01/43165

X-13991.sT25. txt
Ser Gly Ala Pro Pro Pro Ser
35

<210> 10
<211> 39
<212> PRT

<213> Artificial Sequence

<220>
<223> synthetic construct
<400> 10

His Gly Glu Gly Thr Phe Thr Ser Asp Leu Ser Lys GIln 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 éga Pro Pro Pro Ser

<210> 11
<211> 39
<212> PRT

<213> Artificial sequence

<220>

<223> synthetic construct
<220>

<221> MISC_FEATURE

<222> (D..(D

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

<220>
<221> MISC_FEATURE
<222> (2)..(2)

<223> Xaa at position 2 is Gly, Ala, or val;

<220>
20
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<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

MISC_FEATURE
(10)..Q10)

Xaa at position

MISC_FEATURE
(12)..(12)

Xaa at position

MISC_FEATURE
(13D..413)

Xaa at position

MISC_FEATURE
(14) ..

Xaa at position

MISC_FEATURE
(16)..(16)

Xaa at position

MISC_FEATURE
an..an

Xaa at position

MISC_FEATURE
(19). . (19}

Xaa at position

10 i

12

13

14

16 1

17

19

1s

is

is

is

s

Leu

Lys

Gln

Met

Glu

Glu

val

X-13991. 5725 ¢k

or val;

or Sser;

or Tyr;

or Leu:

or Gin;

or Gln;

or Ala;

21

PCT/US01/43165
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WO 02/46227 PCT/US01/43165

X-13991.5725.txt
<220>

<221> MISC_FEATURE
<222> (20)..C20)

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

<220>
<221> MISC_FEATURE
<222> (21)..2L)

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

<220>
<221> MISC_FEATURE
<222> (24)..(24)

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

<220>
<221> MISC_FEATURE
<222> (27)..027)

<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)..030)

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

<220>

<221> MISC_FEATURE

«222% (31}, 031

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

22
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<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>

<222>

<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>

WO 02/46227

MISC_FEATURE
(32)..(32)

Xaa at position

MISC;FEATURE
(33)..(33)

Xaa at position

MISC_FEATURE
(34)..(34)

Xaa at position

MISC_FEATURE
(35)..(35)

Xaa at position

MISC_FEATURE
(36)..(36)

Xaa at position

MISC_FEATURE
(37)..037)

Xaa at position

MISC_FEATURE
(38)..(38)

32

33

34

35

36

37

is

is

is

is

is

is

X-13991.s725.txt

Ser,

Ser,

Gly,

Ala,

Pro,

Pro,

or

or

or i

or

or

or

is

is

is

is

is

absent.

absent.

absent.

absent.

absent.

absent.

23
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<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<400>

WO 02/46227 PCT/US01/43165

. . X-13991.ST25. txt
Xaa at position 38 is Pro, or is absent.

MISC_FEATURE
(39)..39)

Xaa at position 39 is Pro, or is absent.

MISC_FEATURE
(39)..09)

Xaa at position 39 is Ser, or 1is absent.

11

iaa Xaa Glu Glu Ehr Phe Thr ser Asp iga Ser Xaa Xaa Xaa Glu Xaa

Xaa Ala Xaa %33 Xaa Phe Ile Xaa Trp Leu Xaa Xaa Gly Xaa Xaa Xaa
25 30

Xaa Xaa Xaa Xaa Xaa Xaa Xaa

<210>
<211>
<212>
<213>

<220>
<223>
<220>
<221>
<222>
<223>

<220>
<221>
<222>

12
31
PRT

Artificial Sequence

synthetic construct

MISC_FEATURE
(..

Xaa at position 1 is L-histidine, D-histidine, or is deleted.

MISC_FEATURE
(200 0(2)
24
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<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>

WO 02/46227 PCT/US01/43165

o . X-13991.5T25.txt
Xaa at position 2 is Ala, Gly, val, Leu, Ile, Ser, or Thr;

MISC_FEATURE
(6)..(6)

Xaa at position 6 is Phe, Trp, or Tyr;

MISC_FEATURE
(10)..(10)
Xaa at position 10 is val, Trp, Ile, Leu, Phe, or Tyr;

MISC_FEATURE
(12)..(12)

Xaa at position 12 is Ser, Trp, Tyr, Phe, Lys, Ile, Leu, Vval;

MISC_FEATURE
£33 (133

Xaa at position 13 is Tyr, Trp, or Phe;

MISC_FEATURE
A4..a4

Xaa at position 14 is Leu, Phe, Tyr, or Trp;

MISC_FEATURE
(16)..(16)

Xaa at position 16 is Gly, Glu, Asp, or Lys;

MISC_FEATURE
25
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WO 02/46227 PCT/US01/43165

X-13991.sT25.txt
<222> (19)..(C19)

<223> Xaa at position 19 is Ala, val, Ile, or Leu;

<220>
<221> MISC_FEATURE
<222> (21)..02L)

<223> Xaa at position 21 is Glu, Ile, or Ala;

<220>
<221> MISC_FEATURE
<222> (24)..(024)

<223> Xaa at position 24 is Ala or Glu:

<220>
<221> MISC_FEATURE
<222> (27)..(027)

<223> Xaa at position 27 is val or Ile; and

<220>

<221> MOD_RES
<222> (30)..(30)
<223> AMIDATION

<220>
<221> MISC_FEATURE
<222> (3DL..(GD

<223> Xaa at position 31 is Gly, His or is absent.

<400> 12

iaa Xaa Glu Gly Thr Xaa Thr Ser Asp x%a Ser Xaa Xaa Xaa Glu Xaa
5 1

GIn Ala Xaa 555 Xaa Phe Ile Xaa ;Ep Leu Xaa Lys Gly Agg Xaa
3

<210> 13
26
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<211>

WO 02/46227

<212>

<213>

<220>
<223>
<400>

616
PRT

His val Glu Gly Thr
1 5

Gln

Ala

Asn

Cys

Ala

Leu

Glu

Arg

Arg

145

Asn

His

Lys

Leu

Ala

His

Phe

50

Pro

Lys

His

Thr Ty

Asn

130

Leu

Glu

Pro

Ala

Leu
210

Ala

Lys

35

Lys

Phe

Thr

Thr

115

Glu

val

Glu

Tyr

Ala

195

Pro

Lys

20

Ser

Ala

Glu

Cys

Leu

100

Gly

cys

Arg

Thr

Phe

180

Phe

Lys

Glu

Glu

Leu

Asp

‘val

85

Phe

Glu

Phe

Pro

Phe

165

Tyr

Thr

Leu

Artificial Sequence

synthetic construct
13

X-13991.5T25.txt

Phe Thr Ser Asp val

Phe

val

val

His

70

Ala

Gly

Met

Leu

Glu

150

Leu

Ala

Glu

Asp

Ile
Ala
Leu
55

val
Asp
Asp
Ala
Gln
135
val
Lys
Pro

Cys

Glu
215

Ala

His

40

Ile

Lys

Glu

Lys

Asp

Lys

Glu

Cys

200

Leu

Trp

25

Arg

Ala

Leu

Ser

Leu

105

cys

Lys

val

TYyr

Leu

185

Gln

Arg

10

Leu

Phe

Phe

val

Ala

90

Cys

Cys

Asp

Met

Leu

170

Leu

Ala

Asp

Ser

val

Lys

Ala

Asn

75

Glu

Thr

Ala

Asp

Cys

155

Tyr

Phe

Ala

Glu

Ser

Lys

Asp

Gln

60

Glu

Asn

val

Lys

Asn

140

Thr

Glu

Phe

Asp

Gly
220

TYr

Gly

Leu

45

Tyr

val

Cys

Ala

G1In

125

Pro

Ala

Ile

Ala

Leu
Arg
30

Gly
Leu
Thr
Asp
Thr
110
Glu
Asnh
Phe
Ala
LYS
190

Ala

Ala

Glu

15

Gly

Glu

Gln

Glu

Lys

95

Leu

Pro

Leu

His

Arg

Arg

Ala

ser

Gly

ASp

Glu

PCT/US01/43165

GIn .

Phe

80

Ser

Arg

Glu

Pro

Tyr

cys

Ser
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Ala

Ala

Ala

His

Ala

Lys

305

Ile

Ala

Ala

His

Glu

385

TY"Pr

Asn

Lys

val

Gly

Glu

WO 02/46227

LYysS
Phe
Glu
Thr
Asp
290
Leu
Ala
Ala
Lys
Pro
370
Thr
Ala
Leu
Phe
ser
450

Ser

Asp

Gln

Lys

Phe

Glu

275

Leu

Lys

Glu

Asp

Asp

355

Asp

Thr

Lys

Ile

GlIn

435

Thr

Lys

Tyr

Arg

Ala

Ala

260

Cys

Ala

Glu

val

Phe

340

val

Tyr

Leu

val

Lys

420

Asn

Pro

Cys

Leu

Leu

Trp

Glu

Cys

Lys

Cys

Glu

325

val

Phe

Ser

Glu

Phe

405

Gln

Ala

Thr

Cys

ser
485

Lys

230

Ala

val

His

TYIr

Cys

310

Asn

Glu

Leu

val

Lys

Asp

Asn

Leu

Leu

Lys

470

val

Cys

val

ser

Gly

Ile

295

Glu

Asp

ser

Gly

val

375

cys

Glu

Cys

Leu

val

455

His

val

Ala

Ala

Lys

cys

Lys

Glu

Lys

Met

360

Leu

Cys

Phe

Glu

val

440

Glu

Pro

Leu

X-13991.5T25.txt

Ser Leu Gln Lys Phe
235

Arg

Leu

265

Leu

Glu

Pro

Met

345

Phe

Leu

Ala

Lys

Leu

425

Arg

val

Glu

Asn

Leu

250

val

Leu

AsSn

Leu

Pro

330

val

Leu

Leu

Ala

Pro

410

Phe

TYyr

Ser

Ala

Gln
490

Ser

Thr

Glu

Gln

Leu

315

Ala

Cys

Tyr

Arg

Ala

395

Leu

Glu

Thr

Arg

Lys

475

Leu

Gln

Asp

Cys

Asp

Glu

Asp

Lys

Glu

Leu

380

Asp

val

Gln

Lys

Asn

460

Arg

Cys

28

Arg
Leu
Ala
285
ser
Lys
Leu
Asn
TYyr
365
Ala
Pro
Glu
Leu
Lys
445
Leu

Met

val

Gly

Phe

Thr

270

Asp

Ile

Ser

Pro

Tyr

350

Ala

Lys

His

Glu

Gly

Pro

Leu

Glu

Pro

255

Lys

Asp

Ser

His

Ser

335

Ala

Arg

Thr

Glu

Pro

415

Glu

Pro

Lys

Cys

His
495

Arg

Lys

val

Arg

Ser

Cys

320

Leu

Glu

Arg

Tyr

cys

400

Gln

Tyr

Gln

val

PCT/US01/43165

Ala

480

Glu

FRESENIUS EXHIBIT 1036

Page 166 of 200



Lys

val

val

Cys

545

val

Ala

ASp

Ala

WO 02/46227

Thr
Asn
Pro
530
Thr
Glu
val

ASp

Ser
610

<210>
<211>
<212>
<213>

<220>
<223>
<400>

gis val Glu Gly Thr

Pro

Lys

Leu

Leu

Met

14
631
PRT

val

500

Arg

Glu

ser

val

Asp

580

Glu

Ala

Ser

Pro

Phe

Glu

Lys

565

Asp

Thr

Ala

Asp

Cys

ASn

Lys

His

Phe

Cys

Leu

Arg
Phe
Ala
535
Glu
Lys

Ala

Phe

Artificial Sequence

synthetic construct

14

5

GIn Ala Ala Lys Glu
20

Gly Gly g}y ser Gly

His Lys Ser Glu val
50

Phe Lys Ala Leu val

phe Thr

Phe

Gly

Ala

Leu
70

Ile

Gly

His

55

Ile

val

ser

520

Glu

Arg

Pro

Ala

Ala

600

Leu

Ser

Ala

Gly

40

Arg

Ala

X-13991.5T25.txt

50

Ala

Thr

GlIn

Lys

Phe

585

Glu

Leu

Phe

Ile

Ala

570

val

Glu

Asp val

Trp
25

10

Leu

ser Gly

Phe Lys

Phe Ala

Glu

Thr

Lys

Thr

Glu

Gly

Ser

val

Gly

Asp

val

Phe

540

Lys

Lys

Lys

Lys

Ser

Lys

Gly

Leu
60

Gln Tyr

75

Thg Lys Cys Cys Thr

Asp
525
His
Gln
Glu
cys

LYys
605

Tyr
Gly
Gly
45

Gly

Leu

Glu

510

Glu

Ala

Thr

Gln

cys

590

Leu

Leu

Arg

30

ser

Glu

GIn

Ser

Thr

ASp

Ala

Leu

575

Lys

val

l.eu

Tyr

Ile

Leu

560

Lys

Ala

Ala

Glu Gly

15

Gly Gly

Asp Ala

Glu Asn

GIn Cys
80

PCT/US01/43165
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Pro
- Lys
His
Thr
Asn
145
Leu
Glu
Pro
Ala
L.eu
225
Lys
Phe

Glu

Thr

305

Leu

Ala

WO 02/46227

Phe
Thr
Thr
Ty

130
Glu
val
Glu
Tyr
Ala
210
Pro
GIn
Lys
Phe
Glu
290
Leu

Lys

Glu

Glu

cys

Leu

115

Gly

Cys

Arg

Thr

Phe

195

Phe

Lys

Arg

Ala

Ala

Cys

Ala

Glu

val

Asp

val

100

Phe

Glu

Phe

Pro

Phe

180

Tyr

Thr

Leu

Leu

Trp

Glu

Cys

Lys

Cys

Glu
340

His
85

Ala
Gly

Met

Leu

Ala

Glu

Asp

Lys

Ala

val

His

Tyr

Cys

325

Asn

val

Asp

Asp

Ala

GIn

150

val

Lys

Pro

Cys

Glu

230

Cys

val

ser

Gly

Ile

310

Glu

Asp

Lys

Glu

Lys

Asp

Lys

Glu

Cys

215

Leu

Ala

Ala

Lys

Asp

Cys

Lys

Glu

Leu

Ser

Leu

120

Cys

Lys

val

Tyr

Leu

200

GIn

Arg

Ser

Arg

Leu

280

Leu

Glu

Pro

Met

X-13991.5T25.txt

val Asn Glu val Thr
0

Ala
105

Cys

Cys

Asp

Met

Leu

185

Leu

Ala

Asp

Leu

Leu

265

val

Leu

Asn

Leu

Pro
345

Glu

Thr

Ala

ASp

Cys

170

Tyr

Phe

Ala

Glu

GIn

250

Ser

Thr

Glu

Gln

Leu

330

Ala

Asn

val

Lys

Asn

155

Thr

Glu

Phe

Asp

Gly

Lys

Gln

Asp

Cys

315

Glu

Asp

Cys

Ala

Gln

140

Pro

Ala

Ile

Ala

Lys

220

Lys

Phe

Arg

Leu

Ala

300

Ser

Lys

Leu

30

Asp

Thr

125

Glu

Asn

Phe

Ala

Lys

Ala

Ala

Gly

Phe

Thr

285

Asp

Ile

ser

Pro

Glu

Lys

110

Leu

Pro

Leu

His

Arg

Ala

Ser

Glu

Pro

270

Lys

Asp

ser

His

ser
350

Phe

95

Ser

Arg

Glu

Pro

Asp

Arg

TYr

Cys

sSer

Arg

255

Lys

val

Arg

Ser

335

Leu

Ala

Leu

Glu

Arg

Arg

160

Asn

His

Lys

Leu

Ala

240

Ala

Ala

His

Ala

Lys

Ile

Ala

PCT/US01/43165
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Ala

Lys

Pro

385

Thr

Ala

Leu

Phe

Ser

465

Ser

Asp

Thr

Asn

Pro

545

Thr

Glu

vVal

Asp

WO 02/46227

Asp

Asp

370

Asp

Thr

Lys

Ile

Gln

450

Thr

Lys

Tyr

Pro

Lys

Leu

Leu

Met

Lys

Phe

355

val

Tyr

Leu

val

Lys

435

Asn

Pro

Cys

Leu

val

515

Arg

Glu

ser

val

val

Phe

ser

Glu

Phe

420

Gln

Ala

Thr

Cys

Ser

500

Ser

Pro

Phe

Glu

Asp

Thr

Glu

Leu

val

Lys

405

Asp

Asn

Leu

Leu

Asp

Cys

Asn

565

His

Phe

Cys

ser

Gly

val

390

Cys

Glu

Cys

Leu

val

470

His

val

Arg

Phe

Ala

550

Glu

Lys

Ala

Phe

Lys

Met

375

Leu

Cys

Phe

Glu

val

455

Glu

Pro

Leu

val

Ser

535

Glu

Arg

Pro

Ala

Ala
615

Asp

Phe

Leu

Ala

Lys

Leu

440

Arg

val

Glu

Asn

Thr

520

Ala

Thr

Gln

LyS

Phe

600

Glu

¥=13991,5T25:txt

val Cys Lys Asn Tyr
365

Leu

Leu

Ala

Pro

425

Phe

Ser

Ala

Gln

505

Lys

Leu

Phe

Ile

Ala

585

val

Glu

Tyr

Arg

Ala

410

Leu

Glu

Thr

Arg

Lys

490

Leu

Cys

Glu

Thr

Lys

570

Thr

Glu

Gly

Glu

Leu

395

Asp

val

Gln

Lys

Asn

475

Arg

cys

Cys

val

Phe

555

Lys

Lys

Lys

Lys

Tyr

380

Ala

Pro

Glu

Leu

Lys

460

Leu

Met

val

Thr

Asp

540

His

Gin

Glu

Cys

Lys
620

31

Ala

Lys

His

Glu

Gly

Pro

Leu

Glu

Glu

Ala

Thr

Gin

Cys

605

Leu

Ala

Arg

Thr

Glu

Pro

430

Glu

Pro

Lys

Cys

His

510

Ser

Thr

Asp

Ala

Leu

590

Lys

val

Glu

Arg

Tyr

cys

415

Gln

TYIr

Gln

val

Ala

495

Glu

Leu

Tyr

Ile

Leu

575

Lys

Ala

Ala

Ala

His

Glu

400

TYF

Asn

Lys

val

Lys

val

val

Cys

560

val

Ala

Asp

Ala

PCT/US01/43165
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ser
625

WO 02/46227

Gln Ala Ala Leu Gly Leu
630

<210> 15
<211> 640
<212> PRT

<213> Artificial Sequence

<220>

<223> synthetic construct
<400> 15

His
1
Gln
Ser
Gly
Arg
65
Ala
Leu
ser
Leu
Cys
145

Lys

val

Gly Glu Gly ;hr Phe Thr

Ala Ala 5%5 Glu Phe 1Ile

Gly Ala Pro Pro Pro ser
35

Ser Gly Gly Gly Gly Ser
50 55

Phe Lys Asp Leu $3y Glu

Phe Ala GIn Tyr Leu Gln
85

val Asn Glu val Thr Glu
100.

Ala Glu Asn Cys Asp Lys
115

Cys Thr val Ala Thr Leu
130 135

Cys Ala Lys GIn Glu Pro
150

Asp Asp Asn Pro Asn Leu
165

Met Cys Thr Ala Phe His
180

X-13991.ST25.txt

Ser Asp
Ala Trp
25

Gly.Gly
40

Asp Ala
Glu Asn
Gln Cys
Phe Ala

105
ser Leu
120
Arg Glu
Glu Arg

Pro Arg

Asp Asn
185

val
10

Leu
Gly
His
Phe
Pro
90

Lys
His
Thr
Asn
Leu
170

Glu

Ser

val

Gly

Lys

Lys

75

Phe

Thr

Thr

Tyr

Glu

155

val

Glu
32

Ser

LysS

Gly

Ser

60

Ala

Glu

Cys

Leu

Arg

Thr

Tyr

Gly

ser

45

Glu

Leu

ASp

val

Phe

125

Glu

Phe

Pro

Phe

Leu

Arg

30

Gly

val

val

His

Ala

110

Gly

Met

Leu

Glu

Leu
190

Glu
15

Gly
Gly
Ala
Leu
val
95

Asp
Asp
Ala
Gln
val
175

Lys

Glu

Ser

Gly

His

Ile

80

Lys

Glu

Lys

Asp

His

160

Asp

Lys

PCT/US01/43165
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TYr

Leu

Arg

ser

Arg

Leu

Leu

305

Glu

Pro

mMet

Asp

Phe

385

Leu

Ala

Lys

Leu

WO 02/46227

Leu

Leu

210

Ala

Asp

Leu

Leu

val

290

Leu

Asn

Leu

Pro

val

370

Leu

Leu

Ala

Pro

Phe
450

i
Phe
M a
Glu
Gln
ser
275
Thr
Glu
Gin
Leu
Ala
Cys
Tyr
Arg
Ala
Leu

435

Glu

Glu

Phe

Asp

Gly

Lys

Gln

Asp

Cys

Asp

Glu

340

ASp

Lys

Glu

Leu

Gin

Ile

Ala

Lys

245

Phe

Arg

Leu

Ala

Ser

325

Lys

Leu

Asn

Tyr

Ala

405

Pro

Glu

Leu

Ala

Lys

Ala

230

ala

Gly

Phe

Thr

310

Ile

ser

Pro

Tyr

Ala

390

Lys

His

Glu

Gly

Ser

Glu

Pro

Asp

Ser

His

Ser

Ala

375

Arg

Thr

Glu

Pro

Glu
455

TYr

Cys

ser

Arg

Lys

280

vai

Arg

Ser

Cys

Leu

360

Glu

Arg

Tyr

cys

Gln

440

TYr

X-13991.s725.txt

His Pro Tyr Phe Tyr Ala Pro Glu

Lys

Leu

Ala

Ala

265

Ala

His

Ala

Lys

Ile

345

Ala

Ala

His

Tyr
425

Asn

Lys

Ala

Leu

Lys

250

Phe

Glu

Thr

ASp

Leu

330

Ala

Ala

Lys

Pro

Thr

410

Ala

Leu

Phe

Ala

Pro

235

Gin

Lys

Phe

Glu

Leu

315

LYyS

Glu

ASp

AsSp

AS

39

Thr

Lys

Ile

GlIn
33

Phe

220

Lys

Arg

Ala

Ala

Cys

300

Ala

Glu

val

Phe

val

380

Tyr

Leu

val

Lys

Asn
460

205

Thr

Leu

Leu

Trp

Glu

285
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Thr

Arg
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Leu

515
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Asn
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Leu
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Met
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Leu
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Pro
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Lys
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val
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225
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Arg

Leu
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Asp

Leu
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Ala
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Asn

Glu

Thr
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Asp
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Glu

Gln
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Thr
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Glu

Pro
Asp
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Asn
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Lys
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Leu
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Lys
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Phe

245

Arg

Leu

Ala
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Gly
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Asp
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Glu
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Phe

Ala

Lys

Ala
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Phe

Thr
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Glu
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Leu
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Arg
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ASp
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GIn
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Ar
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Glu
Pro
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Arg
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Thr
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Leu
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Glu Glu Gly Lys Lys Leu val
610 615
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<212> PRT

<213> Artificial Sequence

<220>
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<400> 17
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Trp

25

Gly

Ala

Asn

Cys

Ala

105

Leu

Glu

Arg

Leu
10

Leu

Gly

His

Phe

Pro

90

Lys

His

Thr
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Lys val

38

Phe

Tyr

205

Thr
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Glu
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Lys

Asp

605

Thr

Ala

Asn

Leu

Leu

Lys

val

510

Asp

Cys

Asn

Lys

His

590

Phe

cys

Leu

Cys

Leu

val

His

495

val

Arg

Phe

Ala

Glu

Lys

Ala

Phe

Gly

Glu
val
Glu
480
Pro
Leu
val
Ser
Glu
560
Arg
Pro
Ala

Ala

Leu
640

PCT/US01/43165

FRESENIUS EXHIBIT 1036

Page 177 of 200



WO 02/46227

<400>

18

His val Glu
1

Gln

Glu

Pro

Lys

val

Asp

Tyr

Asp
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40

Ser

Arg

Pro

Ala

val

120

Tyr

Ser

Ser

Ser
265

Asp

Trp

25

His

val

Thr

Glu

Lys

105

Ser

Lys

Lys
Cys

250

Leu

val

10

Leu

Thr

Phe

Pro

val

90

Thr

val

Cys

Leu
235

ser

Ser

ser

val

Cys

Leu

Glu

75

Lys

Lys

Leu

Lys

220

Thr

val

Leu

Ser

Lys

Pro

Phe

60

val

Phe

Pro

Thr

val
140

42

val

Met

Ser

Tyr

Gly

Pro

45

Pro

Thr

Asn

Arg

val

125

Ser

Asp

His

Pro
270

LLeu

Arg

30

Cys

Pro

Cys

Trp

Glu

110

Leu

Asn

Leu

Lys

Glu

Gly

Glu
15

Gly
Pro
Lys
val
Tyr
95

Glu

His

Lys

Asp

Ser

240

Ala

Lys

Glu

Ala

Ala

Pro

val

80

val

GIln

Gln

Ala

PCT/US01/43165

FRESENIUS EXHIBIT 1036

Page 180 of 200



Leu

145

Arg

Lys

Asp

Lys

Ser

225

ser

Ser

WO 02/46227

Pro

Glu

Asn

Ile

Thr

210

Lys

cys

Leu

<210>
<211>
<212>
<213>

<220>
<223>
<400>
Eis val Glu Gly Ehr

Ala Pro

Pro Gln

GIn val
180

Ala val
195

Thr Pro

Leu Thr

ser val

Ser Leu
260

21

272

PRT

Ile

val

165

Ser

Glu

Pro

val

Met

245

Ser

Glu

150

Tyr

Leu

Trp

val

Asp

His

Pro

LysS

Thr

Thr

Glu

Leu

215

Lys

Glu

Gly

Artificial sequence

synthetic construct

21

Gln Ala Ala Lys
20

Ser Gly Ala Pro
35

His Thr Cys Pro
50

val
65

Phe

Leu Phe

Glu

Pro

Pro

Pro

Phe

Phe

Pro

cys

Pro
70

Thr

Ile

ser

Pro

35

Lys

Thr

Leu

cys

Ser

200

Asp

Ser

Ala

Lys

ser

Ala

Ala

40

Ala

Pro

X-13991.ST25.txt

Ile

Pro

Leu

185

Asn

Ser

Arg

Leu

Asp

Trp

25

Glu

Pro

Lys

Ser

Pro

170

val

Gly

Asp

Trp

His
250

val

10

Leu

Pro

Glu

Asp

Lys Ala Lys Gly
155

Ser

Lys

Gl

Gl

Gl

n

y

n

235

Asn

ser

val

Lys

Leu

Thr

75

43

Arg

Gly

Pro

Ser

220

Gln

His

ser

Lys

ser

Leu

60

Leu

Glu Glu
Phe Tyr

190

Glu Asn
205
Phe Phe

Gly Asn

Tyr Thr

Tyr Leu
Gly Arg

30
Cys Asp
45

Gly Gly

Met ITe

Gln

Met

175

Pro

Asn

Leu

val

Gln

Glu

15

Lys

Pro

Ser

Pro

160

Thr

ser

Tyr

Tyr

Phe

240

Lys

Glu

Ser

Thr

Ser

Arg
80
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Thr

Glu

Lys

Ser

Lys

145

Ile

Pro

Leu

Asn

ser

225

Arg

Leu

WO 02/46227

Pro

val

Thr

val

130

Cys

Ser

Pro

val

Gly

210

Asp

Trp

His

<210>
<211>
<212>
<213>

<220>
<223>
<400>

Glu

Lys

Lys

115

Leu

Lys

Lys

Ser

Lys

195

Gin

Gly

GlIn

Asn

22

272
PRT

val

Phe

100

Pro

Thr

val

Ala

Pro

Ser

GlIn

His
260

Thr

85

Asn

Arg

val

Ser

Lys

165

Glu

Phe

Glu

Phe

Gly

Tyr

Cys

Trp

Glu

Leu

Asn

150

Gly

Glu

Tyr

Asn

Phe

230

Asn

Thr

val

Tyr

Glu

His

135

LyS

GIn

Met

Pro

Asn

215

Leu

val

GIn

Artificial Sequence

synthetic construct

22

X-13991.5725.txt

val val Asp val Ser His
90

val Asp Gly
105

GIn Tyr Asn
120

Gln Asp Trp
Ala Leu Pro

Pro Arg Glu
170

Thr Lys Asn
185

Ser Asp Ile
200

TYr Lys Thr
Tyr Ser Lys

Phe Ser Cys
250

Lys Ser Leu
265

val

Ser

Leu

Ala

155

Pro

GIn

Ala

Thr

Leu

235

Ser

Ser

Glu

Thr

Asn

140

Pro

Gln

val

val

Pro

220

Thr

val

Leu

val

TYyr

125

Gly

ITe

val

Ser

Glu

205

Pro

val

Met

ser

Glu

His

110

Arg

Lys

Glu

Tyr

Leu

190

Trp

val

Asp

His

Pro
270

AsSp

95

Asn

val

Glu

Lys

Thr

175

Thr

Glu

Leu

Lys

Glu

255

Gly

Pro

Ala

val

Tyr

Thr

160

Leu

Cys

ser

Asp

Ser

240

Ala

Lys

His Gly Glu Gly Thr Phe Thr Ser Asp val Ser Ser Tyr Leu Glu Glu
| 5 ~ 10 15
44
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GIn

Ser

His

val

65

Thr

Glu

Lys

Ser

Lys

145

Ile

Pro

Leu

Asn

Ser

225

Arg

Leu

WO 02/46227

Ala Ala

Gly Ala
35

Thr Cys
50

Phe Leu

Pro Glu

val Lys

Thr Lys

115

val Leu
130

Cys Lys

Ser Lys

Pro Ser

val Lys

195

Gly Gln
210
Asp Gly

Trp GIln

His Asnhn

<210> 23

Lys
20

Ser
Pro
Phe
val
Phe
100
Pro
Thr
val
Ala
Arg
180
Gly
Pro
Ser

Glin

His
260

Glu

Ser

Pro

Pro

Thr

85

Asn

Arg

val

Ser

Phe

Glu

Phe

Gly

Tyr

Phe

Gly

Cys

Pro

70

Cys

Trp

Glu

Leu

Asn

150

Gly

Glu

Tyr

Asn

Phe

230

Asn

Thr

Ile

Ala

Pro

Lys

val

Tyr

Glu

His

135

Lys

GIn

Met

Pro

Asn

215

Leu

val

Gln

Ala

Ala

40

Ala

Pro

val

val

Gln

120

GIn

Ala

Pro

Thr

sSer

200

TYyr

Tyr

Phe

Lys

X-13991.sT25.txt

ggp Leu val Lys Gly Arg

Glu

Pro

Lys

val

Asp

Tyr

Asp

Leu

Arg

Lys

Asp

Lys

Ser

Ser

Ser
265

Pro

Glu

Asp

ASp

90

Gly

Asn

Trp

Pro

Glu

170

Asn

Ile

Thr

Lys

Cys

250

Leu

Lys

Leu

Thr

75

val

val

Ser

Leu

Ala

155

Pro

GlIn

Ala

Thr

Leu

235

Ser

Ser

Ser

Leu

60

Leu

ser

Glu

Thr

Asn

140

Pro

Gln

val

val

Pro

220

Thr

val

Leu

45

Cys
45

Gly
Met
His
val
Ty

125
Gly
Ile
val
ser
Glu
205
Pro
val

Met

Ser

30

Asp

Gly

Ile

Glu

His

110

Arg

Lys

Glu

TYr

Leu

190

Trp

val

Asp

His

Pro
270

Gly

Lys

Pro

Ser

Asp

95

Asn

val

Glu

Lys

Thr

175

Thr

Glu

Leu

Lys

Glu

255

Gly

ser

Thr

ser

Arg

80

Pro

Ala

val

Tyr

Thr

160

Leu

Cys

ser

ASp

Ser

240

Ala

Lys
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<211>

WO 02/46227

<212>

<213>

<220>
<223>
<400>
His Gly Glu
1

GlIn

Ser

ser

Thr

65

Phe

Pro

val

Thr

val

145

Cys

ser

Pro

val

Ala

Gly

Gly

50

Cys

Leu

Glu

Lys

Lys

Leu

Lys

Lys

Ser

LysS
210

287
PRT

Ala

Ala

35

Gly

Pro

Phe

val

Phe

115

Pro

Thr

val

Ala

Gly

Lys

20

Pro

Gly

Pro

Pro

Thr

100

Asn

Arg

val

Ser

Lys

180

Glu

Phe

Thr
5
Glu
Pro
Gly
Cys
Pro
85
Cys
Trp
Glu
Leu
Asn
165
Gly

Glu

Tyr

Phe
Phe
Pro
Ser
Pro
70

LysS
val
TYr
Glu
His
150
Lys
Gln

Met

Pro

Artificial Sequence

synthetic construct
23

Thr

Ile

Ser

Ala

55

Ala

Pro

val

val

Gln

135

Gln

Ala

Pro

Thr

ser
215

Ser

Ala

Gly

40

Glu

Pro

Lys

val

Asp

120

Tyr

Asp

Leu

Arg

Lys

200

Asp

X-13991.sT25.txt

Asp

Trp

25

Gly

Pro

Glu

Asp

105

Gly

Asn

Trp

Pro

Glu

185

Asn

Ile

val

10

Leu

Gly

Lys

Leu

Thr

90

val

val

Ser

Leu

Ala

170

Pro

Gin

Ala

ser Sser Tyr Leu Glu

val
Gly
Ser
Leu
75

Leu
Ser
Glu
Thr
Ash
155
Pro

Gln

val

Lys

ser

Cys

60

Gly

Met

His

val

Tyr

140

Gly

Ile

val

ser

val Glu

46

220

15

Glu

Gly Arg Gly Ser

Gly

45

Asp

Gly

Ile

Glu

His

125

Arg

Lys

Glu

Tyr

Leu

205

Trp

30

Gly

Lys

Pro

Ser

Asp

110

Asn

val

Glu

Lys

Thr

190

Thr

Glu

Gly

Thr

ser

Arg

95

Pro

Ala

val

Tyr

Thr

175

Leu

Cys

Ser

Gly

His

val

80

Thr

Glu

Lys

Ser

LyS

160

Ile

Pro

Leu

Asn
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WO 02/46227

Gly GIn Pro Glu

225

Asp Gly Ser Phe

Trp Gln GIn Gly

260

His Asn His Tyr

275

<210> 24

<211>
<212>

284
PRT

Asn Asn Tyr

230

Phe Leu Tyr

245

Asn Val Phe

Thr GIn Lys

<213> Artificial Sequence

<220>
<223>
<400

synthetic construct
24

gis Gly Glu Gly ghr Phe Thr

Gln Ala
Ser Gly
Ser Gly
50

ser cys
65

Pro Pro
Thr Cys

Asn Trp

Arg Glu
130

Ala

Ala

35

Gly

Pro

Lys

val

TYTr

115

Glu

Lys
20

Pro
Gly
Ala
Pro
val
100

val

Gln

Glu

Pro

Gly

Pro

Asp

Phe

Phe

Pro

Ser

Glu

70

Asp

Asp

Gly

Asn

Ile

ser

Ala

535

Phe

Thr

val

val

ser
135

Lys

Ser

Ser

Ser
280

Ser

Ala

Gly

40

Glu

Leu

Leu

ser

Glu

120

Thr

X-13991.5T25. txt

Thr Thr Pro Pro val

Lys
Cys

265

Leu

Asp
Trp
25

Gly
Ser
Gly
Met
Gln
105

val

Tyr

235

Ley Thr
250

Ser val

Ser Leu

val ser
10

Leu val

Gly Gly

Lys Tyr

Gly Pro

75

Ile ser
90

Glu Asp

His Asn

Arg val
47

val

Met

Ser

Ser

Lys

ser

Gly

60

ser

Arg

Pro

Ala

val
140

AsSp

His

Pro
285

TYyr

Gly

Gly

45

Pro

val

Thr

Glu

Lys

125

Ser

Leu
Lys
Glu
270

Gly

Leu
Arg
30

Gly
Pro
Phe
Pro
val
110

Thr

val

Asp
Ser
255

Ala

Lys

Glu

15

Gly

Gly

cys

Leu

Glu

95

Gln

Lys

Leu

Ser
240
Arg

Leu

Glu

ser

Gly

Pro

Phe

80

val

Phe

Pro

Thr
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val

145

ser

Lys

Glu

Phe

Glu

225

Phe

Gly

Tyr

WO 02/46227

Leu

Asn

Gly

Glu

Tyr

210

Asn

Phe

Asn

Thr

<210>
<211>
<212>
<213>

<220>
<223>
<400>

His

Lys

Gln

Met

195

Pro

Asn

Leu

val

Gln

275

25
302
PRT

Gln

Gly

Pro

180

Thr

Ser

Tyr

Tyr

Phe

260

Lys

Asp

Leu

165

Arg

Lys

Asp

Lys

Ser

245

Ser

ser

Glu

Asn

Ile

Thr

230

Arg

cys

Leu

Leu

ser

Pro

Gln

Ala

215

Thr

Leu

Ser

Ser

Artificial Sequence

synthetic construct

25

215 Gly Glu Gly Ehr Phe Thr

Gln Ala Ala 555 Glu Phe 1le

Ser Gly gga Pro Pro Pro Ser

ser Gly Gly Gly Gly ser Gly
50 55

Asn

Ser

Gln

val

200

val

Pro

Thr

val

Leu
280

Ser

Ala

Gly

40

Gly

X-13991,sT25. txt

Gly

Ile

val

185

ser

Glu

Pro

val

Met

265

sSer

ASp
Trp
25

Gly

Gly

Lys

Glu
170

TYyr

Leu

Trp

val

Leu

val
10
Leu

Gly

Gly

Glu Tyr
155

Lys Thr
Thr Leu
Thr Cys
Glu ser

220

Leu Asp
235
Lys Ser

Glu Ala

Gly Lys

Ser Ser

val Lys

Gly ser

Ser Gly
60
48

Lys

Ile

Pro

Leu

205

Asn

Ser

Arg

Leu

Tyr

Gly

Gly

45

Gly

Cys

ser

Pro

190

val

Gly

Asp

Trp

His
270

Leu
Arg
30

Gly

Gly

Lys

Lys

1:£5

Ser

Lys

Gln

Gly

Gln

255

Asn

val
160
Ala
Gln
Gly
Pro
Ser
240

Glu

His

Glu Glu

15

Gly Ser

Gly Gly

Gly Ser
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Gly

65

Cys

Leu

Glu

Lys

Lys

145

Leu

Lys

Lys

Ser

Lys

225

Gln

Gly

Gln

Asn

WO 02/46227

Gly
Pro
Phe
val
Phe
130
Pro
Thr
val
Ala
Arg
210
Gly
Pro
ser

Gln

Hﬁs
290

Gly

Pro

Pro

Thr

115

Asn

Arg

val

Ser

Lys

195

Glu

Phe

Glu

Phe

Gly

275

Tyr

<210> 26
<211>

294

<212> PRT

Gly

Cys

Pro

100

Cys

Trp

Glu

Leu

AsSn

180

Gly

Glu

TYr

Asn

Phe

260

Asn

Thr

Ser

Pro

85

Lys

val

TYr

Glu

His

165

Lys

Gln

Met

Pro

Asn

245

Leu

val

Gin

Ala

70

Ala

Pro

val

val

GlIn

150

GIn

Ala

Pro

Thr

Ser

230

Tyr

Tyr

Phe

Lys

Glu

Pro

Lys

val

Asp

Leu

Arg

Lys

Asp

Lys

Ser

Ser

ser
295

Pro.

Glu

Asp

Asn

Trp

Pro

Glu

200

Asn

Ile

Thr

Lys

Cys

280

Leu

X-13991.sT25.txt

Lys Ser Cys Asp Lys
75

Leu

Thr

105

val

val

Ser

Leu

Ala

185

Pro

Gln

Ala

Thr

Leu

265

sSer

Ser

Leu

90

Leu

Ser

Glu

Thr

Asn

170

Pro

Gln

val

val

Pro

250

Thr

val

Leu

Gly

Met

His

val

Tyr

155

Gly

Ile

val

Ser

Glu

235

Pro

val

Met

Ser

Gly

Tle

Glu

His

140

Arg

Lys

Glu

Tyr

Leu

220

Trp

val

Asp

His

Pro
300

49

Pro

ser

val

Glu

Lys

Thr

205

Thr

Glu

Leu

Lys

Glu

285

Gly

Thr

Ser

Arg

110

Pro

Ala

val

Tyr

Thr

190

Leu

cys

ser

Asp

ser

270

Ala

Lys

His

val

95

Thr

Glu

Lys

Ser

Pro

Leu

Asn

Ser

255

Arg

Leu

Thr

80

Phe

Pro

val

Thr

val

160

cys

Ser

Pro

val

Gly

Asp

Trp

His
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WO 02/46227

<213> Artificial Seguence

<220>

<223> synthetic construct
<400> 26
His Gly Glu
1

GlIn

Gly

Gly

Lys

65

Leu

Thr

val

val

Ser

145

Leu

Ala

Pro

Gln

Ala
225

Ala

Gly

Gly

50

Ser

Leu

Leu

Ser

Glu

130

Thy

Asn

Pro

Gin

val

210

val

Ala

Gly

35

Ser

Cys

Gly

Met

His

115

val

Tyr

Gly

Ile

val

195

Ser

Glu

Gly

Lys

20

ser

Gly

Asp

Gly

Ile

100

Glu

His

Arg

Lys

Glu

180

Tyr

Leu

Trp

Thr
5
Glu
Gly
Gly
Lys
Pro
85
Ser
Asp
Asn
val
Glu
165
Lys
Thr

Thr

Glu

Phe

Phe

Gly

Gly

Thr

70

Ser

Arg

Pro

Ala

val

150

Tyr

Thr

Leu

Cys

ser
230

Thr

Tle

Gly

Gly

55

His

val

Thr

Glu

Lys

Ile

Pro

Leu

215

Asn

ser

Ala

Gly

40

ser

Thr

Phe

Pro

val

120

Thr

val

Ccys

Ser

Pro

200

val

Gly
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Asp

Trp

25

ser

Gly

cys

Leu

Glu

105

Lys

Lys

Leu

Lys

Lys

185

ser

Lys

Gln

val

10

Leu

Gly

Gly

Pro

Phe

20

val

Phe

Pro

Thr

val

170

Ala

Arg

Gly

Pro

ser

val

Gly

Gly

Pro

75

Pro

Thr

Asn

Arg

val

155

Ser

Lys

Glu

Phe

Glu
235

ser

Lys

Gly

Gly

60

Cys

Pro

Cys

Trp

Glu

140

Leu

Asn

Gly

Glu

Tyr

220

Asn

50

Tyr

Gly

Gly

45

Ser

Pro

Lys

val

TYr

125

Glu

His

Lys

Gln

Met

205

Pro

Asn

Leu

Arg

30

Ser

Ala

Ala

Pro

val

110

val

Gln

Gin

Ala

Pro

190

Thr

Ser

TYyr

Glu
15

Gly
Gly

Glu

Pro

Asp

Tyr

AsSp

Leu

175

Arg

Lys

Asp

LYyS

Glu

Gly

Gly

Pro

Glu

80

Asp

ASp

Gly

Asn

Pro

Glu

Asn

ITe

Thr
240
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WO 02/46227

X-13991.sT25.txt

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 GIn GIn Gly Asn val Phe Ser Cys
260 265 270

Ser val Met His Glu Ala Leu His Asn His Tyr Thr GIn Lys Ser Leu
275 280 285

Ser Leu Ser Pro Gly Lys
290

<210> 27
<211> 280
<212> PRT

<213> Artificial sequence

<220>

<223> synthetic construct

<400=- 27

?15 Gly Glu Gly Ehr Phe Thr Ser Asp ¥S] Ser Ser Tyr Leu g}u Glu

GIn 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 Ser Ser Gly Ala Pro Pro Pro Ser Ala
35 40 45

Glu EEO Lys Ser Cys Asp Lgs Thr His Thr Cys ggo Pro Cys Pro Ala
! 5

Pro Glu Leu Leu Gly Gly Pro Ser val phe Leu Phe Pro Pro Lys Pro
65 70 75 80

Lys Asp Thr Leu ggt Ile ser Arg Thr pro Glu val Thr cys val val
’ 90 95

val Asp val ser His Glu Asp Pro Glu val Lys Phe Asn Trp Tyr val
100 105 110

Asp Gly val Glu val His Asn Ala Lys Thr Lys Pro Arg Glu Glu G1n
115 120 125

Tyr Asn Ser Thr Tyr Arg val val Ser val Leu Thr val Leu His Gln
130 135 140
51
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Arg

Lys

Asp

Lys

Ser

Ser

Ser

WO 02/46227

Trp

Pro

Glu

Asn

Ile

210

Thr

Lys

Cys

Leu

<210>

<211>
<212>

<213>

<220>
<223>
<400>

Leu

Ala

Pro

Gln

195

Ala

Thr

Leu

Ser

Ser

275

28
287
PRT

Asn

Pro

Gln

180

val

val

Pro

Thr

val

260

Leu

Gly

Ile

165

val

Ser

Glu

Pro

val

245

Met

Ser

Lys

Glu

Tyr

Leu

Trp

val

230

ASp

His

Pro

Glu

Lys

Thr

Thr

Glu

215

Leu

Lys

Glu

Gly

Artificial Sequence

synthetic construct

28

gjs Gly Glu Gly Thr Phe Thr
5

Gln Ala val 5%5 Glu Phe 1Ile

Ser Gly Ala Pro Pro Pro Ser

35

Ser Gly Gly Gly Gly Ser Ala
50 55

Tyr

Thr

Leu

cys

Ser

Asp

Ser

Ala

280

Ser

Ala

Gly
40

X-13991.ST25.txt

Lys

Ile

Pro

185

Leu

Asn

Ser

Arg

Leu
265

Asp
Trp
25

Gly

Pro

Cys

Ser

170

Pro

val

Gly

Asp

Lys val Ser Asn

155

Lys

ser

Lys

Gin

Gly

Gln

Asn

Ala
Arg
Gly
Pro
220
Ser

GIn

His

Lys Gly

Glu Glu
190

Phe Tyr
205

Glu Asn
Phe Phe

Gly Asn

Tyr Thr
270

val ser Ser Tyr Leu

10

Leu ITe Lys Gly Arg

30

Gly Gly Ser Gly Gly
45

Lys Sser Cys Asp Lys
60

52

Lys

GIn

175

Met

Pro

Asn

Leu

val

255

GIn

Ala

160

Pro

Thr

Ser

Tyr

Tyr

240

Phe

Lys

Glu Glu

15

Gly ser

Gly Gly

Thr His
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Thr

65

Phe

Pro

val

Thr

val

145

Cys

ser

Pro

val

Gly

Asp

Trp

His

WO 02/46227

Cys

Leu

Glu

Lys

Lys

Leu

Lys

Lys

Ser

Lys

210

Gln

Gly

Gln

Asn

<210>
<211>
<212>
<213>

Pro

Phe

val

Phe

115

Pro

Thr

val

Ala

Arg

195

Gly

Pro

Ser

Gln

His
275

29
272
PRT

Pro

Pro

Thr

100

Asn

Arg

val

Ser

Lys

180

Glu

Phe

Glu

Phe

Cys

Pro

85

cys

Trp

Glu

Leu

Asn

165

Gly

Glu

Tyr

Asnh

Phe

245

Asn

Thr

Pro

70

Lys

val

Tyr

Glu

His

150

Lys

Gln

Met

Pro

Asn

230

Leu

val

GIn

Ala

Pro

val

val

Gln

Glin

Ala

Pro

Thr

Ser

215

Tyr

Tyr

Phe

Lys

Artificial Sequence

X-13991.57125, txt

Pro Glu Leu %eu Gly Gly Pro
5

Lys Asp Thr Leu
90

val

Asp

TYr

ASp

Leu

Arg

Lys

Asp

Lys

Ser

Ser

ser
280

Asp

105

Gly

Asn

Trp

Pro

Glu

185

Asn

Ile

Thr

Lys

Cys

265

Leu

val Ser

val Glu

Ser Thr Ty

Leu Asn
155

Ala Pro
170

Pro Gln

GIn val

Ala val

Thr Pro

235

Leu Thr
250

ser val

Ser Leu

Met

His

val

140

Gly

Ile

val

ser

Glu

220

Pro

val

Met

ser

Ile

Glu

His

125

Arg

Lys

Glu

TYr

Leu

205

Trp

val

Asp

His

Pro
285

ser

Asp

110

Asn

val

Glu

Lys

Thr

190

Thr

Glu

Leu

Lys

Glu

270

Gly

Ser

Arg

95

Pro

Ala

val

Thr

175

Leu

cys

Ser

Asp

Ser

255

Ala

Lys
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val

80

Thr

Glu

Lys

ser

Lys

Ile

Pro

Leu

Asn

Ser

240

Arg

Leu
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WO 02/46227

<220>
<223>
<400> 29
gis Gly Glu Gly ghr Phe Thr

Glu

Ser

His

val

65

Thr

Glu

Lys

Ser

Lys

145

Ile

Pro

Leu

Asn

Ser

225

Arg

Ala

Gly

Thr

50

Phe

Pro

val

Thr

val

130

Cys

ser

Pro

val

Gly

Asp

Trp

val

Ala

35

Cys

Leu

Glu

Lys

LYsS

115

Leu

Lys

Lys

ser

Lys

195

Gln

Gly

Gln

Arg

20

Pro

Pro

Phe

val

Phe

100

Pro

Thr

val

Ala

Arg

180

Gly

Pro

Ser

Gln

Leu

Pro

Pro

Pro

Thr

85

Asn

Arg

val

Ser

Lys

165

Glu

Phe

Glu

Phe

Gly

Phe

Pro

Cys

Pro

70

Cys

Trp

Glu

Leu

Asn

150

Gly

Glu

Asn

Phe
230

Asn

synthetic construct

Ile

ser

Lys

val

Tyr

Glu

His

135

Lys

GIn

Met

Pro

Asn

215

Leu

val

ser

Glu

Ala

40

Ala

Pro

val

val

GIn

120

GlIn

Ala

Pro

Thr

Ser

200

Tyr

Tyr

Phe

X-13991.ST25.txt

Asp

Trp

25

Glu

Pro

Lys

val

TYr

AsSp

Leu

Arg

Lys

185

Asp

Lys

Ser

ser

Leu
10

Leu
Pro
Glu
Asp
Asp
90

Gly
Asn
Trp
Pro
Glu
170
Asn
Ile
Thr

Lys

Cys
250

Ser

Lys

Lys

Leu

Thr

75

val

val

Ser

Leu

Ala

155

Pro

GIn

Ala

Thr

Leu

235

Ser

Lys

Asn

ser

Leu

60

Leu

ser

Glu

Thr

Asn

140

Pro

Gln

val

val

Pro

220

Thr

val

Gln

Gly

cys

45

Gly

Met

His

val

TYFP

125

Gly

Ile

val

ser

Glu

205

Pro

val

Met

Met

Gly

30

Asp

Gly

Ile

Glu

His

110

Arg

LyS

Glu

Tyr

Leu

190

Trp

val

Asp

His

Glu

15

Pro

Lys

Pro

Ser

Asp

g5

Asn

val

Glu

Lys

Thr

175

Thr

Glu

Leu

Lys

Glu
255

Glu

Ser

Thr

Ser

Arg

80

Pro

Ala

val

Tyr

Thr

160

Leu

cys

Ser

ASp

Ser

240

Ala
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X-13991.ST25.txt

Leu His Asn His Tyr Thr GIn 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
1

Glu Ala
Ser Gly

His Thr
50

val phe
65

Thr Pro
Glu val
Lys Thr
Ser val

130

Lys Cys
145

Ile ser

Pro Pro

Glu

val

Ala

35

cys

Leu

Glu

Lys

Lys

115

Leu

Lys

Lys

Ser

Gly Thr
5

Arg

20

Ser

Pro

Phe

val

Phe

100

Pro

Thr

val

Ala

Leu

Ser

Pro

Pro

Thr

85

Asn

Arg

val

ser

Lys

165

Glu

Phe Thr Ser Asp

Phe

Gly

Cys

Pro

70

Cys

Trp

Glu

Leu

Asn

150

Gly

Glu

Ile

Ala

Pro

55

Lys

val

TYr

Glu

His

135

Lys

Gln

Met

Glu Trp
25

Ala Glu

40

Ala Pro

Pro Lys

val val

val Asp

Gin Tyr

120

Gln Asp

Ala Leu

Pro Arg

Thr Lys
185

Leu

10

Leu

Pro

Glu

Asp

Asp

90

Asn

Trp

Pro

Glu

170

Ash

Ser

Lys

Lys

Leu

Thr

75

val

val

ser

Leu

Ala

155

Pro

GIn

Lys

Asn

Ser

Leu

60

Leu

Ser

Glu

Thr

Asn

140

Pro

Gln

val

Gln

Gly

Cys

45

Gly

Met

His

val

Tyr

Gly

Ile

val

Ser

Met

Gly

30

Asp

Gly

Ile

Glu

His

110

Arg

Lys

Glu

Tyr

Leu
190

Glu

15

Pro

Lys

Pro

Ser

Asp

95

Asn

val

Glu

Lys

Thr

175

Thr

Glu

Ser

Thr

Ser

Arg

80

Pro

val

Tyr
Thr
160

Leu

Cys
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Leu val Lys Gly Phe Tyr Pro

195

Asn Gly GIn Pro Glu Asn Asn

210

215

ser Asp Gly Ser Phe Phe Leu

225

230

Arg Trp GIn GIn Gly Asn val

245

Leu His Asn His Tyr Thr Gln

<210>
<211>
<212>
<213>

<220>
<223>
<400>

260

31
287
PRT

Artificial Sequence

synthetic construct
31

111‘5 Gly Glu Gly Ehr Phe Thr

Glu

Ser

ser

Thr

65

Phe

Pro

val

Ala

Gly

Gly

50

Cys

Leu

Glu

LyS

val

Ala

35

Gly

Pro

Phe

val

Phe
115

Arg

20

Pro

Gly

Pro

Pro

Thr

100

Asn

Leu

Pro

Gly

cys

Pro

85

cys

Trp

Phe

Pro

ser

Pro

70

Lys

val

Tyr

Ile

ser

Ala

55

Ala

Pro

val

val

ser
200
Tyr
Tyr

Phe

Lys

Ser

Glu

Gly

40

Glu

Pro

Lys

val

Asp

X-13991.5725.txt

Asp Ile Ala val Glu

Lys

ser

Ser

Ser
265

Asp

Trp

25

Gly

Pro

Glu

Asp

Thr

Lys

Cys

250

Leu

Leu

10

Leu

Gly

Lys

Leu

Thr

90

val

val

Thr
Leu
235

Ser

ser

Ser

Lys

Gly

ser

Leu

75

Leu

ser

Glu

Pro
220
Thr

val

Leu

Lys

AsSn

Ser

Cys

60

Gly

Met

His

val

56

205

Pro

val

Met

ser

GlIn

Gly

Gly

45

Asp

Gly

Ile

Glu

His
125

Trp

val

Asp

His

Pro
270

Met

Gly

30

Gly

Lys

Pro

Ser

Glu

Leu

Lys

Glu

Gly

Glu
15

Pro
Gly
Thr
ser
Arg
95

Pro

Ala

Ser
Asp
Ser
240

Ala

Lys

Glu

Ser

Gly

His

val

80

Thr

Glu

Lys
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Thr

val

145

Cys

Ser

Pro

val

Gly

Asp

Trp

WO 02/46227

Lys

Leu

Lys

Lys

Ser

Lys

210

GlIn

Gly

GIn

Pro

Thr

val

Ala

Arg

195

Gly

Pro

ser

Gln

His Asn His

<210>
<211>
<212>
<213>

<400>

275

32
232
PRT

Homo

32

Ala Glu Pro
1

Ala Pro Glu

Lys Asp Thr
35

val Asp val
50

Arg

val

ser

Lys

180

Glu

Phe

Glu

Phe

Gly

Tyr

Glu

Leu

Asn

165

Gly

Glu

Asn
Phe
245

Asn

Thr

sapiens

Lys
Lys
20

Lys

Ser

Ser
5
Gly

Met

His

Glu

His

150

Lys

Gln

Met

Pro

Asn

230

Leu

val

Gln

Cys

Gly

Tle

Glu

GIn

Gln

Ala

Pro

Thr

Ser

215

Tyr

Tyr

Phe

LyS

Asp

Pro

ser

Asp
55

Tyr
ASp
Leu
Arg
55
Asp
Lys
Ser

Ser

ser
280

Lys
Ser
Arg
40

Pro

X-13991.5T25.txt

Asn Ser Thr Tyr Arg
140

Trp

Pro

Glu

185

Asn

Ile

Thr

Lys

Cys

Leu

Thr
val
25

Thr

Glu

Leu

Ala

170

Pro

Gln

Ala

Thr

Leu

250

Ser

Ser

His

10

Phe

Pro

val

155 oV
Pro Ile
GIn val
val ser
val Glu

220

Pro Pro
235
Thr val

val Met

Leu Ser

Thr Cys
Leu Phe
Glu val

Lys Phe
60
57

Lys
Glu
Tyr
Leu
205
Trp
val
Asp
His

Pro
285

Pro
Pro
Thr
45

Asn

val

Glu

Lys

Thr

190

Thr

Glu

Leu

Lys

Glu

270

Gly

Pro
Pro
30

Cys

Trp

val

Tyr

Thr

175

Leu

Cys

Ser

Asp

Ser

255

Ala

Lys

Cys
15
Lys

val

TYr

Ser

Lys

160

Ile

Pro

Leu

Asn

Ser

240

Arg

Leu

Pro

Pro

val

val
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Asp val

Gly
65

Tyr Asn Ser

Asp Trp Leu

Ala
115

Leu Pro

Glu
130

Arg Pro

Lys Asn GlIn

145

Asp Ile Ala

Lys Thr Thr

Leu
195

ser Lys

ser Cys

210

ser

S5er Leu Ser

225

<210>
<211>
<212>
<213>

33
703
DNA

Homo

<400> 33
gagcccaaat

gggggaccgt
acccctgadg
aactggtacg

tacaacagca

ggcaaggagt

Glu val

His

Asn Ala

70

Thr Tyr

85

Asn

Gly
100

Pro Ile
Gln val

val ser

Arg

Lys

Glu

Tyr

Leu

val val

Glu

Tyr

Thr
120

Lys

Thr
135

Leu

Thr Cys

150

Glu
165

val

Pro
180

Pro
Thr val
val

Met

Leu Ser

Trp

val

Asp

His

Pro

Glu Sser

Leu Asp

Lys ser

200

Glu Ala

215

Gly Lys

230

sapiens

cttgtgacaa
cagtcttcct
tcacatgcgt
tggacggcgt
cgtaccgtgt

acaagtgcaa

qgctcacaca
ctitcccceceea
ggtggtggac
ggaggtgcat
ggtcagcgtc

ggtctccaac

X-13991.5T25.txt

Lys Thr Lys
75

val
90

Ser. Leu

Lys
105

Cys Lys

Ile Ser Lys

Pro Pro ser

Leu val
Asn

Gly

Ser
185

Asp Gly

Arg Trp GIn

Leu His Asn

tgcccacegt
aaacccaagg
gtgagccacy
aatgccaaga
ctcaccgtcc

aaagccctcc

58

Pro Arg
Thr val

val ser

Glu

Leu

Asn

PCT/US01/43165

Glu Gln

80

His Gln

95

Lys Ala

110

Ala Lys

125

Glu
140

Gly phe

Glu

Pro

ser Phe

Gly

Glu

Tyr

Asn

Phe

GIln Pro

Met Thr

Ser
160

Pro

Asn
175

Tyr

Leu Tyr

190

Gln Gly

His Tyr
220

gcccagceacc
acaccctcat
aagaccctga
caaagccgcg
tgcaccagga

cagcccccat
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val Phe

Gln Lys

tgaactcctg
gatctccegg
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120
180
240
300
360



WO 02/46227

atctccaaag

gaggagatga
gacatcgccg

cccgtgetgg

aggtggcagc

tacacgcaga

<210>
<211>
<212>
<213>

34
585
PRT

<400> 34

Asp Ala His Lys
1

Glu
Gln
Phe
Ser
65

Arg
Glu

Pro

Asp

Asn

Cys

Ala

50

Leu

Glu

Arg

Arg

Asn

130

His

Lys

Phe

Lys

His

Thr

Asn

Leu

115

Glu

Pro

Ala

Lys

20

Phe

Thr

Thr

Tyr

Glu

100

val

Glu

Tyr

Ala

Homo sapiens

sSer

Ala

Glu

Cys

Leu

Gly

85

Cys

Arg

Thr

Phe

Phe
165

Glu

Leu

Asp

val

Phe

70

Giu

Phe

Pro

Phe

Tyr

150

Thr

val

val

His

Ala

55

Gly

Met

Leu

Glu

Leu

135

Ala

Glu

Ala

Leu

val

40

Asp

AsSp

Ala

Gln

val

120

Lys

Pro

Cys

X-13991,sT25.txt

His

Ile

25

Lys

Glu

Lys

Asp

His

105

Asp

Lys

Glu

Cys

10°
Ala
Leu
ser
Leu
55
Lys
val
TYr

Leu

Gln
170

ccaaagggca gccccgagaa ccacaggtgt
ccaagaacca ggtcagcctg acctgectgg
tggagtggga gagcaatggg cagccggaga
actccgacygg ctccttcttc ctctatagca
aggggaacgt cttctcatgc tccgtgatgc

agagcctctc cctgtctccg ggtaaatgat

Phe

Phe

val

Ala

Cys

Cys

Asp

Met

PCT/US01/43165

acaccctgec cccatcccgg 420

tcaaaggctt ctatcccage 480

acaactacaa gaccacgcct 540

agctcaccgt ggacaagagc 600

atgaggctct gcacaaccac 660

agt

Lys

Ala

Asn

Glu

60

Thr

Ala

Asp

cys

Leu Ty

Leu
155

r
140

Phe

Ala Ala

59

Asp

Gln

Glu

45

Asn

val

Lys

Asn

Thr

125

Glu

Phe

Asp

Leu

TYr

30

val

cys

Ala

GIn

Pro

110

Ala

Ile

Ala

LysS

Gly

15

Leu

Thr

Asp

Thr

Glu

95

Asn

Phe

Ala

Lys

Ala
175

Glu

Gln

Glu

Lys

Leu

80

Pro

Leu

His

Arg

Arg

160

Ala

703
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cys

ser

Arg

Lys

val

Arg

ser

Cys

Leu

305

Glu

Arg

Tyr

Cys

Gln
385

Tyr

Gln

val

WO 02/46227

Leu

Ala

Ala

210

Ala

His

Ala

Lys

Ile

290

Ala

Ala

His

Glu

Tyr

370

Asn

Lys

val

Gly

Leu

Lys

195

Phe

Glu

Thr

Asp

Leu

275

Ala

Ala

Lys

Pro

Thr

355

Ala

Leu

Phe

Ser

Ser
435

Pro

180

GlIn

Lys

Phe

Glu

Leu

260

Lys

Glu

Asp

Asp

Asp

340

Thr

Lys

Ile

Gln

Thr

420

Lys

Lys

Arg

Ala

Ala

Cys

245

Ala

Glu

val

Phe

val

325

Tyr

Leu

val

Lys

Asn

405

Pro

Cys

Leu

Leu

Trp

Glu

230

Cys

Lys

Cys

Glu

val

310

Phe

ser

Glu

Phe

Gln

390

Ala

Thr

Cys

Asp

Lys

Ala

215

val

His

Tyr

Cys

Asn

295

Glu

Leu

val

Lys

Asp

375

Asn

Leu

Leu

Lys

Glu

Ser
Gly
Ile
S5
Asp
Ser
Gly
val
50
Glu
cys
Leu

val

His
440

X-13991.5T25.txt

Leu Arg Asp Glu Gly

185

Ala

Ala

Lys

Asp

Ccys

265

Lys

Glu

LysS

Met

Leu

345

Cys

Phe

Glu

val

Glu

425

Pro

ser

Arg

Leu

Leu

250

Glu

Pro

Met

Asp

Phe

330

Leu

Ala

Lys

Leu

Arg

410

val

Glu

Leu
Leu
val
235
Leu
Asn
Leu
Pro
val
315
Ley
Leu
Ala
Pro
Phe
395
TYr

ser

Ala

Gln

Ser

220

Thr

Glu

GIn

Leu

Ala

300

Cys

Tyr

Arg

Ala

Leu

380

Glu

Thr

Arg

Lys

60

Lys
205
Gln
Asp
Cys
Asp
Glu
285
Asp
Lys
Glu
Leu
Asp
365
val
Asn

Lys

Asn

443

Lys

190

Phe

Arg

Leu

Ala

ser

270

LysS

Leu

Asn

Tyr

Ala

350

Pro

Glu

Leu

Lys

Leu

430

Met

Ala

Gly

Phe

Thr

Ser

Pro

TYTIr

Ala

Lys

His

Glu

Gly

val

415

Gly

Pro

Ser

Glu

Pro

Lys

240

Asp

Ser

His

Ser

Ala

320

Arg

Thr

Glu

Pro

Glu

400

Pro

Lys

Cys
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Ala Asp

Glu
465

Lys Thr

Leu val

Asn

Tyr val Pro

Ile Thr

515

cys

val Glu

530

Leu

Lys Ala val

545

Ala Asp Asp

Ala Ala Sser

<210>
<211>
<212>
<213>

35
1762
DNA

Homo

<400> 35
gatgcgcaca

gccttggtgt
aaattagtga
aattgtgaca
cgtgaaacct
tgcttcttge
gatgtgatgt
gaaattgcca
tataaagctg

aagctcgatyg

Tyr Leu

Pro val

ser

Ser

val val

455

Asp Arg

470

Arg

Lys
500

Leu Ser

Leu val

Met Asp

Pro

Phe

Glu

Lys

Cys Phe

Ala

Asn

Glu
520

Lys

His

Lys
535

Phe Ala

550

Glu
565

Lys

Gln Ala

580

sapiens

agagtgaggt
tgattgcectt
atgaagtaac
aatcacttca
atggtgaaat
aacacaaaga
gcactgcttt
gaagacatcc
cttttacaga

aacttcggga

Thr

Ala

Cys Phe

Leu Gly

tgctcatcgg
tgctcagtat
tgaatttgca
tacccttttt
ggctgactge
tgacaaccca
tcatgacaat
ttacttttat

atgttgccaa

tgaagggaag

X-13991.5T25.txt

Leu Asn Gln

val Thr Lys

475

Ala
490

ser Leu

Glu Thr phe

505

Arg Gln Ile

Pro Lys Ala

Phe val

555

Ala

Glu Glu

570

Ala

Leu
585

tttaaagatt
cttcagcagt
aaaacatgtg
ggagacaaat
tgtgcaaaac
aacctccccc
gaagagacat
gcccecggaac
gctgctgata

gcttcgtctyg
| >

Leu Cys
460

Cys Cys

Glu val

Thr phe

val

Thr

Asp

His

PCT/US01/43165

Leu His

Glu ser

480

Glu
495

Thr

Ala Asp

510

Lys Lys

525

Thr
540

Lys

Glu Lys

Gly Lys

tgggagaaga
gtccatttga
ttgctgatga
tatgcacagt
aagaacctga
gattggtgag
ttttgaaaaa
tcocttttctt

aagctgcctg

ccaaacagag
1
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GlIn

Glu

Cys

Lys

Thr ala

Gln Leu

Cys Lys
560

Leu val

575

aaatttcaaa
agatcatgta
gtcagctgaa
tgcaactctt
gagaaatgaa
accagaggtt
atacttatat
tgctaaaagg
cctgttgcca

actcaagtgt

60
120
180
240
300
360
420
480
540
600
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gccagtctcec
cagagatttc
gtccacacgg
gccaagtata
aaacctctgt
gacttgcctt
gaggcaaagdd
tactctgtcg
tgtgccgetg
gtggaagagc
tacaaattcc
ccaactcttg
cctgaagcaa
tgtgtgttgce
ttggtgaaca
gagtttaatg
agacaaatca
aaagagcaac
gctgacgata

gctgccttag

aadaaatttgg
ccaaagctga
aatgctgcca
tctgtgaaaa
tggaaaaatc
cattagctge
atgtcttcct
tgctgetget
cagatcctca
ctcagaattt
agaatgcgct
tagaggtctc
aaagaatgcc
atgagaaaac
gacgaccatg
ctgaaacatt
agaaacaaac
tgaaagctgt
aggagacctg

gcttataatg

agaaagagct
gtttgcagaa
tggagatctg
tcaagattcg
ccactgcatt
tgattttgtt
gggcatgttt
gagacttgcc
tgaatgctat
aatcaaacaa
attagttcgt
aagaaaccta
ctgtgcagaa
gccagtaagt
cttttcagct
caccttccat
tgcacttgtt
tatggatgat
ctttgccgag

ac

X-13991.sT25.txt

ttcaaagcat
gtttccaagt
cttgaatgtg
atctccagta
gccgaagtrgg
gaaagtaagg
ttgtatgaat
aagacatatg
gccaaagtgt
aattgtgagc
tacaccaaga
ggaaaagtgg
gactatctat
gacagagtca
ctggaagtcg
gcagatatat
gagctcgtga
ttcgcagcett

gagggtaaaa

62

gggcagtagce
‘tagtgacaga
ctgatgacag
aactgaagga
aaaatgatga
atgtttgcaa
atgcaagaag
aaaccactct
tcgatgaatt
tttttgagca
aagtacccca
gcagcaaatg
ccgtggtect
ccaaatgctg
atgaaacata
gcacactttc
aacacaagcc
ttgtagagaa

aacttgttgc
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tcgeetgage
tcttaccaaa
ggcggacctt
atgctgtgaa
gatgcctgct
aaactatgct
gcatcctgat
agagaagtgc
taaacctctt
gcttggagag
agtgtcaact
ttgtaaacat
gaaccagtta
cacagaatcc
cgitcccaaa
tgagaaggag
caaggcaaca
gtgctgcaag

tgcaagtcaa

660

720

780

840

900

960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1762





