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Claims

1. A recombinant binding protein comprising at least one ankyrin repeat domain,
said repeat domain binds VEGF-Axxx with a Kd below 107"M and inhibits VEG
binding to VEGFR-2.

2. The binding protein of claim 1, wherein said ankyrin repeat domain ifthibits sprouting of
HUVEC spheroids with an 1Csg value below 10 nM.

3. The binding protein of claim 1, wherein the K; for the interattion of said ankyrin repeat
domain with VEGF-Axxxb is at least 10-fold higher compaypéd to the K, for the interaction
of said repeat domain with the corresponding VEGF-Axxx.

4, The binding protein of claim 1, wherein said apkyrin repeat domain comprises a repeat
module represented by the ankyrin repeat sequence motif
AD23GWTPLHLAADLGSLEIVEVLLKEGADYNT (SEQ ID NO:4)

wherein '

i represents an amino acid residue setected from the group consisting of K, T and Y;
2 represents the amino acid residug’N or M;

3 represents the amino acid resigue T or F;

idue S or A;

residue Hor R;

4 represents the amino acid r
5 represents the amino aci
6 represents an amino agid residue selected from the group consisting of A, Y, H, and N;
and

{ represents the arpino acid residue A or T.

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

module represented by the ankyrin repeat sequence motif

LKL Q, Sand T
2 represents an amino acid residue selected from the group consisting of S, A, N, R, D, F,
LP, Tand;
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3 represents an amino acid residue selected from the group consistingof T, V, S, A, L
F

Vand;

6 represents an amino acid residue selected from the group consisting ofAW, F, |, L, T and
v,

7 represents the amino acid residue L or P; and

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

6. The binding protein of claim 1, wherein said ankyrin repgat domain comprises a repeat
module represented by the ankyrin repeat sequence megtif
1D23GWTPLHLAA4SGHLEIVEVLLKEGADVNA (SEZ 1D NO:7)

wherein

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

2 represents an amino acid residue selegted from the group consisting of Y, H, M and V;
3 represents an amino acid residue setected from the group consisting of F, L, M and V:
4 represents an amino acid residug/selected from the group consisting of R, H, V, A, K
and N;

5 represents an amino acid reSidue selected from the group consistingof F, D, H, T, Y, M
and K; and

6 represents an amino g€id residue selected from the group consisting of A, H, Nand Y.

7. The binding protgin of claim 1, wherein said ankyrin repeat domain comprises a repeat
module represerfed by the ankyrin repeat sequence motif
IDFK2DTPLHLAA34GHSEIVEVLLKEGADVNA (SEQ 1D NO:10)

wherein

4dfepresents 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 consisiing 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
1D23GATPLSLAAB7GHLEIVEVLLK8GADVNA (SEQ ID NO:12)

wherein

1 represents an amino acid residue selected from the group consisting of K/S, I, N, T and
N4

2 represents an amino acid residue selected from the group consisting’of K, N, W, A, H,
M, Qand S;

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

4 represents the amino acid residue For T:

5§ represents the amino acid residue Q or H;

6 represents the amino acid residue Y or S;

£ represents an amino acid residue selected fronythe 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.

9. The binding protein of claim 1, wherein said ankyrin repeat domain comprises a repeat
module comprising the ankyrin repgat sequence motif of SEQ ID NO:6, wherein said
repeat module is preceded by a fepeat module represented by the ankyrin repeat
sequence motif of SEQ 1D NC¥5.

10. The binding protein of ¢claim 1, wherein said ankyrin repeat domain comprises a repeat
module comprising the ankyrin repeat sequence motif of SEQ 1D NO:3, wherein said
repeat module is préceded by a repeat module represented by the ankyrin repeat
sequence motif of SEQ ID NO:2 and/or followed by a repeat module represented by the
ankyrin repeat/Sequence motif of SEQ ID NO:4,

11. The binding protein of claim 1, wherein said repeat domain competes for binding to
VEGFAxxx with an ankyrin repeat domain selected from the group consisting of SEQ ID
NOgi186, 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 1D NQOs: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 afikyrin
repeat domain selected from the group consisting of SEQ 1D NOs:14 to 40.

14. The binding protein of claim 1, wherein one or more of the amino acid 1gsidues of the
repeat modules of said repeat domain are exchanged by an amino acid residue found at

the corresponding position on alignment of a repeat unit.

15, A binding protein of any one of claims 1 to 14 additionally cghprising a non-
proteinaceous polymer moiety.

16. A nucleic acid encoding a binding protein according’to any one of claims 1 to 14.
17. A pharmaceutical composition comprising the/binding profein of any one of claims 1 fo
186 or the nucleic acid of claim 186, and optiongHy a pharmaceutical acceptable carrier

andfor diluent.

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

the manufaciure of a medicament fdr the treatment of an eye disorder.

19. Use of a binding protein of/any one of claims 1 to 15 or the nucleic acid of claim 16 in
the manufacture of a medigdment 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 107M, and wherein said
ankyrin repeat domain comprises a repeat module with the ankyrin repeat sequence motif
1D23GWTPLHLA4ADLGSLEIVEVLLKBGADVNY (SEQ ID NO:4)

wherein

1 represents an amino acid residue selected from the group consisting of K, Tand 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 107M, and wherein said
ankyrin repeat domain comprises a repeat module with the ankyrin repeat sequence motif
1D23GWTPLHLAA4S5GHLEIVEVLLKEBGADVNA (SEQ ID NO:7}

wherein

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

2 represents an amino acid residue selected from the group consisting of Y, H, M and V;
3 represents an aminoe acid residue selected from the group consisting of F, I, 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 consistingof F, D, H, T, Y, M
and K; and

6 represents an amino acid residue selected from the group consisting of A, H, Nand 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 107M, and wherein said
ankyrin repeat domain comprises a repeat module with the ankyrin repeat sequence motif
1DFK2DTPLHLAA34GHSEIVEVLIL.KEGADVNA (SEQ ID NO:10)

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

2 represents an amino acid residue selecied 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 107M, and wherein said
ankyrin repeat domain comprises a repeat module with the ankyrin repeat sequence motif
1D23GATPLSLAAS7GHLEIVEVLLK8GADVNA (SEQ ID NO:12)

wherein

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

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

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

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 represenis an amino acid residue selected from the group consisting of A, H, Nand 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 107M, and wherein said
ankyrin repeat domain comprises a repeat module with the ankyrin repeat sequence motif
1D23G4TPLHLAASBGH7EIVEVLLKEGADVNA (SEQ ID NO:5)

wherein

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

2 represents an amino acid residue selected from the group consisting of S, A, N, R, D, F,
LP,TandY;
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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, L A, L, S, T,
Vand,;

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

7 represents the aminoc 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
1D23GATPLHLAASBGHLEIVEVLLK7Z GADVNA (SEQ 1D NQ:6)

wherein

1 represents an amino acid residue selected from the group consisting of H, Q, A, K, R, D,
LL,M, N, Vand 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, Fand T;

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

§ 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 |, L, V, Dand T;
and

7 represents an amino acid residue selected from the group consisting of A, H, Nand 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 opticnally

a pharmaceutical acceptable carrier and/or diluent.

10. The binding protein of claim 5 wherein, in the ankyrin repeat sequence motif
1D23GATPLHLAAS6GHZEIVEVLLKEGADVNA (SEQ 1D NO:5),

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

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

<

7 represents the amino acid residue L or P; and

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

11. The binding protein of claim 5 wherein, in the ankyrin repeat sequence motif
1D23G4TPLHLAASEGHTEIVEVLLKEGADVNA (SEQ 1D NO:5),

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

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 [;

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

<

I represents the amino acid residue L or P; and

8 represents an amino acid residue selected from the group consisting of A, H, Nand 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
1D23G4TPLHLAASEBGHLEIVEVLLK7GADVNA (SEQ ID NO:6),

1 represents an amino acid residue selected from the group consisting of H, Q, A, K, R, D,
LL,M,N,Vand 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, Fand 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 |, L and V; and

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

14. The binding protein of claim 5 wherein, in the ankyrin repeat sequence motif
1D23GATPLHLAASEGHLEIVEVLLK GADVNA (SEQ ID NO:6),

1 represents the amino acid residue H, Q, A, Kand 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, Nand Y.



