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Claims 

1. A recombinant binding protein comprising at least one ankyrin repeat domain, 	erein 

said repeat domain binds VEGF-Axxx with a Kd below 10-7M and inhibits VEG •-Axxx 

5 binding to VEGFR-2. 

2. The binding protein of claim 1, wherein said ankyrin repeat domain 	hibits sprouting of 

HUVEC spheroids with an IC50  value below 10 nM. 

10 3. The binding protein of claim 1, wherein the Kd for the inter- tion of said ankyrin repeat 

domain with VEGF-Axxxb is at least 10-fold higher compa -d to the Kd  for the interaction 

of said repeat domain with the corresponding VEGF-A 	x.  

4. The binding protein of claim 1, wherein said a 	yrin repeat domain comprises a repeat 

15 module represented by the ankyrin repeat seq ence motif 

1D23GWTPLHL4ADLG5LEIVEVLLK6GAD 	7 (SEQ ID NO:4) 

wherein 

1 represents an amino acid residue s‘ ected from the group consisting of K, T and Y; 

2 represents the amino acid residu= N or M; 

20 3 represents the amino acid resit e T or F; 

4 represents the amino acid r- idue S or A; 

5 represents the amino ac . residue H or R; 

6 represents an amino a id residue selected from the group consisting of A, Y, H, and N; 

and 

25 7 represents the a • ino acid residue A or T. 

5. The bindin. protein of claim 1, wherein said ankyrin repeat domain comprises a repeat 

module rep esented by the ankyrin repeat sequence motif 

1D23G4 PLNLAA56GH7EIVEVLLK8GADVNA (SEQ ID NO:5) 

30 wher 

1 represents an amino acid residue selected from the group consisting of A, N, R, V, Y, E, 

, 1, K, L, Q, S and T; 

2 represents an amino acid residue selected from the group consisting of S, A, N1, R, D, F, 

L, P, T and Y; 
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3 represents an amino acid residue selected from the group consisting of T, V, S, A, L 	d 

F; 

4 represents an amino acid residue selected from the group consisting of W, F a 	H; 

5 

5 represents an amino acid residue selected from the group consisting of P, 	L, S, T, 

V and Y; 

6 represents an amino acid residue selected from the group consisting o 	, F, I, L, T and 

V; 

7 represents the amino acid residue L or P; and 

8 represents an amino acid residue selected from the group co 	!sting of A, H, N and Y. 

10 

6. The binding protein of claim 1, wherein said ankyrin repeat domain comprises a repeat 

module represented by the ankyrin repeat sequence tn. if 

1D23GWTPLHLAA45GHLEIVEVLLK6GADVNA (S fi ID NO:7) 

wherein 

15 1 represents an amino acid residue selected from the group consisting of K, M, N, R and 

V; 

2 represents an amino acid residue sele 	ed from the group consisting of Y, H, M and V; 

3 represents an amino acid residue s 	ected from the group consisting of F, L, M and V; 

4 represents an amino acid residu- selected from the group consisting of R, H, V, A, K 

20 and N; 

5 represents an amino acid rt idue selected from the group consisting of F, D, H, T, Y, M 

and K; and 

6 represents an amino - id residue selected from the group consisting of A, H, N and Y. 

25 7. The binding protein of claim 1, wherein said ankyrin repeat domain comprises a repeat 

module represe 	ed by the ankyrin repeat sequence motif 

1DFK2DTPL 	AA34GH5EIVEVLLK6GADVNA (SEQ ID NO:10) 

wherein 

1 repress is an amino acid residue selected from the group consisting of L, S and T; 

30 2 reprrsents an amino acid residue selected from the group consisting of G, S and C; 

3 	-.resents the amino acid residue S or A; 

4 epresents an amino acid residue selected from the group consisting of Q, S, M and N; 

5 represents an amino acid residue selected from the group consisting of L, M and Q; and 

6 represents an amino acid residue selected from the group consisting of A, H, N, Y and 

. D. 
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8. The binding protein of claim 1, wherein said ankyrin repeat domain comprises a repe 

module represented by the ankyrin repeat sequence motif 

1D23G4TPL5LAA67GHLEIVEVLLK8GADVNA (SEQ ID NO:12) 

wherein 

5 1 represents an amino acid residue selected from the group consisting of K 	I, N, T and 

V; 

2 represents an amino acid residue selected from the group consistint of K, N, W, A, H, 

M, Q and S; 

3 represents an amino acid residue selected from the group co 	'sting of F, Q, L, H and 

10 V; 

4 represents the amino acid residue F or T; 

5 represents the amino acid residue Q or H; 

6 represents the amino acid residue Y or S; 

7 represents an amino acid residue selected fro 	he group consisting of N, H, Y and M; 

15 and 

8 represents an amino acid residue selecteg from the group consisting of A, H, N and Y. 

9. The binding protein of claim 1, wh 	ein said ankyrin repeat domain comprises a repeat 

module comprising the ankyrin repeat sequence motif of SEQ ID NO:6, wherein said 

20 repeat module is preceded by a epeat module represented by the ankyrin repeat 

sequence motif of SEQ ID N•.5.  

10. The binding protein • claim 1, wherein said ankyrin repeat domain comprises a repeat 

module comprising the ankyrin repeat sequence motif of SEQ ID NO:3, wherein said 

25 repeat module is pr ceded by a repeat module represented by the ankyrin repeat 

sequence motif • SEQ ID NO:2 and/or followed by a repeat module represented by the 

ankyrin repea 	equence motif of SEQ ID NO:4. 

11. The • nding protein of claim 1, wherein said repeat domain competes for binding to 

30 VEGF , xx with an ankyrin repeat domain selected from the group consisting of SEQ ID 

NO-.16, 22, 23, 29, 30, 33, 34, 36, 39 and 40. 

12. The binding protein of claim 1, wherein said ankyrin repeat domain is selected from 

the group consisting of SEQ ID NOs:14 to 40. 
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13. The binding protein of claim 1, wherein said ankyrin repeat domain comprises an 

amino acid sequence that has at least 75% amino acid sequence identity with one . kyrin 

repeat domain selected from the group consisting of SEQ ID NOs:14 to 40. 

5 14. The binding protein of claim 1, wherein one or more of the amino acid r sidues of the 

repeat modules of said repeat domain are exchanged by an amino acid esidue found at 

the corresponding position on alignment of a repeat unit. 

15. A binding protein of any one of claims 1 to 14 additionally c. 	prising a non- 

10 proteinaceous polymer moiety. 

16. A nucleic acid encoding a binding protein accordins to any one of claims 1 to 14. 

17. A pharmaceutical composition comprising th 	•finding protein of any one of claims 1 to 

15 15 or the nucleic acid of claim 16, and option- y a pharmaceutical acceptable carrier 

and/or diluent. 

18. Use of a binding protein of any o - of claims 1 to 15 or the nucleic acid of claim 16 in 

the manufacture of a medicament fiir the treatment of an eye disorder. 

20 

19. Use of a binding protein o any one of claims 1 to 15 or the nucleic acid of claim 16 in 

the manufacture of a medicament for treating pathological angiogenesis. 
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Claims 

1. A recombinant binding protein comprising at least one ankyrin repeat domain, wherein 

said ankyrin repeat domain binds VEGF-A165 with a Kd below 10-7M, and wherein said 

ankyrin repeat domain comprises a repeat module with the ankyrin repeat sequence motif 

1D23GWTPLHL4ADLG5LEIVEVLLK6GADVN7 (SEQ ID NO:4) 

wherein 

1 represents an amino acid residue selected from the group consisting of K, T and Y; 

2 represents the amino acid residue N or M; 

3 represents the amino acid residue T or F; 

4 represents the amino acid residue S or A; 

5 represents the amino acid residue H or R; 

6 represents an amino acid residue selected from the group consisting of A, Y, H, and N; 

and 

7 represents the amino acid residue A or T. 

2. A recombinant binding protein comprising at least one ankyrin repeat domain, wherein 

said ankyrin repeat domain binds VEGF-A165 with a Kd below 10-7M, and wherein said 

ankyrin repeat domain comprises a repeat module with the ankyrin repeat sequence motif 

1D23GWTPLHLAA45GHLEIVEVLLK6GADVNA (SEQ ID NO:7) 

wherein 

1 represents an amino acid residue selected from the group consisting of K, M, N, R and 

V; 

2 represents an amino acid residue selected from the group consisting of Y, H, M and V; 

3 represents an amino acid residue selected from the group consisting of F, L, M and V; 

4 represents an amino acid residue selected from the group consisting of R, H, V, A, K 

and N; 

5 represents an amino acid residue selected from the group consisting of F, D, H, T, Y, M 

and K; and 

6 represents an amino acid residue selected from the group consisting of A, H, N and Y. 

3. A recombinant binding protein comprising at least one ankyrin repeat domain, wherein 

said ankyrin repeat domain binds VEGF-A165 with a Kd below 10-7M, and wherein said 

ankyrin repeat domain comprises a repeat module with the ankyrin repeat sequence motif 

1DFK2DTPLHLAA34GH5EIVEVLLK6GADVNA (SEQ ID NO:10) 

wherein 
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1 represents an amino acid residue selected from the group consisting of L, S and T; 

2 represents an amino acid residue selected from the group consisting of G, S and C; 

3 represents the amino acid residue S or A; 

4 represents an amino acid residue selected from the group consisting of Q, S, M and N; 

5 represents an amino acid residue selected from the group consisting of L, M and Q; and 

6 represents an amino acid residue selected from the group consisting of A, H, N, Y and 

D. 

4. A recombinant binding protein comprising at least one ankyrin repeat domain, wherein 

said ankyrin repeat domain binds VEGF-A165 with a Kd below 10-7M, and wherein said 

ankyrin repeat domain comprises a repeat module with the ankyrin repeat sequence motif 

1D23G4TPL5LAA67GHLEIVEVLLK8GADVNA (SEQ ID NO:12) 

wherein 

1 represents an amino acid residue selected from the group consisting of K, S, I, N, T and 

V; 

2 represents an amino acid residue selected from the group consisting of K, N, W, A, H, 

M, Q and S; 

3 represents an amino acid residue selected from the group consisting of F, Q, L, H and 

V; 

4 represents the amino acid residue F or T; 

5 represents the amino acid residue Q or H; 

6 represents the amino acid residue Y or S; 

7 represents an amino acid residue selected from the group consisting of N, H, Y and M; 

and 

8 represents an amino acid residue selected from the group consisting of A, H, N and Y. 

5. A recombinant binding protein comprising at least one ankyrin repeat domain, wherein 

said ankyrin repeat domain binds VEGF-A165 with a Kd below 10-7M, and wherein said 

ankyrin repeat domain comprises a repeat module with the ankyrin repeat sequence motif 

1D23G4TPLHLAA56GH7EIVEVLLK8GADVNA (SEQ ID NO:5) 

wherein 

1 represents an amino acid residue selected from the group consisting of A, N, R, V, Y, E, 

H, I, K, L, Q, S and T; 

2 represents an amino acid residue selected from the group consisting of S, A, N, R, D, F, 

L, P, T and Y; 
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3 represents an amino acid residue selected from the group consisting of T, V, S, A, L and 

F; 

4 represents an amino acid residue selected from the group consisting of W, F and H; 

5 represents an amino acid residue selected from the group consisting of P, I, A, L, S, T, 

V and Y; 

6 represents an amino acid residue selected from the group consisting of W, F, I, L, T and 

V; 

7 represents the amino acid residue L or P; and 

8 represents an amino acid residue selected from the group consisting of A, H, N and Y; 

and/or a repeat module with the ankyrin repeat sequence motif 

1D23G4TPLHLAA56GHLEIVEVLLK7GADVNA (SEQ ID NO:6) 

wherein 

1 represents an amino acid residue selected from the group consisting of H, Q, A, K, R, D, 

I, L, M, N, V and Y; 

2 represents an amino acid residue selected from the group consisting of Y, F and H; 

3 represents an amino acid residue selected from the group consisting of Q, F and T; 

4 represents an amino acid residue selected from the group consisting of W, M, G, H, N 

and T; 

5 represents an amino acid residue selected from the group consisting of T, A, M, L and 

V; 

6 represents an amino acid residue selected from the group consisting of I, L, V, D and T; 

and 

7 represents an amino acid residue selected from the group consisting of A, H, N and Y. 

6. The binding protein of claim 5, wherein said ankyrin repeat domain comprises the 

repeat module with the ankyrin repeat sequence motif of SEQ ID NO:6 preceded by the 

repeat module with the ankyrin repeat sequence motif of SEQ ID NO:5. 

7. The binding protein of claim 5, wherein said repeat domain competes for binding to 

VEGF-A165 with an ankyrin repeat domain selected from the group consisting of SEQ ID 

NOs:16, 22, 23, 29, 30, 33, 34, 36, 39 and 40. 

8. The binding protein of claim 5 additionally comprising a non-proteinaceous polymer 

moiety. 
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9. A pharmaceutical composition comprising the binding protein of claim 5, and optionally 

a pharmaceutical acceptable carrier and/or diluent. 

10. The binding protein of claim 5 wherein, in the ankyrin repeat sequence motif 

1D23G4TPLHLAA56GH7EIVEVLLK8GADVNA (SEQ ID NO:5), 

1 represents an amino acid residue selected from the group consisting of A, N, R, V, Y, E, 

H, I, K, L, Q, S and T; 

2 represents an amino acid residue selected from the group consisting of S, A, N and R; 

3 represents an amino acid residue selected from the group consisting of T, V, S, A and L; 

4 represents an amino acid residue selected from the group consisting of W, F and H; 

5 represents the amino acid residue P or I; 

6 represents an amino acid residue selected from the group consisting of W, F, I, L, T and 

V; 

7 represents the amino acid residue L or P; and 

8 represents an amino acid residue selected from the group consisting of A, H, N and Y. 

11. The binding protein of claim 5 wherein, in the ankyrin repeat sequence motif 

1D23G4TPLHLAA56GH7EIVEVLLK8GADVNA (SEQ ID NO:5), 

1 represents the amino acid residue selected from the group consisting of A, N, R, V, Y, 

E, H, I, K, L, Q, S and T; 

2 represents an amino acid residue selected from the group consisting of S, A, N and R; 

3 represents an amino acid residue selected from the group consisting of T, V and S; 

4 represents an amino acid residue selected from the group consisting of W, F and H; 

5 represents the amino acid residue P or I; 

6 represents an amino acid residue selected from the group consisting of W, F, I, L, T and 

V; 

7 represents the amino acid residue L or P; and 

8 represents an amino acid residue selected from the group consisting of A, H, N and Y. 

12. The binding protein of claim 5 comprising the repeat domain of SEQ ID NO: 29. 

13. The binding protein of claim 5 wherein, in the ankyrin repeat sequence motif 

1D23G4TPLHLAA56GHLEIVEVLLK7GADVNA (SEQ ID NO:6), 

1 represents an amino acid residue selected from the group consisting of H, Q, A, K, R, D, 

I, L, M, N, V and Y; 

2 represents an amino acid residue selected from the group consisting of Y, F and H; 
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3 represents an amino acid residue selected from the group consisting of Q, F and T; 

4 represents the amino acid residue W or M; 

5 represents an amino acid residue selected from the group consisting of T, A and M; 

6 represents an amino acid residue selected from the group consisting of I, L and V; and 

7 represents an amino acid residue selected from the group consisting of A, FI, N and Y. 

14. The binding protein of claim 5 wherein, in the ankyrin repeat sequence motif 

1D23G4TPLHLAA56GHLEIVEVLLK7GADVNA (SEQ ID NO:6), 

1 represents the amino acid residue H, Q, A, K and R; 

2 represents an amino acid residue selected from the group consisting of Y, F and H; 

3 represents an amino acid residue selected from the group consisting of Q, F and T; 

4 represents the amino acid residue W or M; 

5 represents an amino acid residue selected from the group consisting of T, A and M; 

6 represents an amino acid residue selected from the group consisting of I, L and V; and 

7 represents an amino acid residue selected from the group consisting of A, H, N and Y. 


