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CLAIMS 
 

1. An antibody, or antigen-binding portion thereof, that binds to the membrane proximal 

region of a human receptor tyrosine kinase, wherein said antibody, or antigen-binding portion 

thereof, locks the ectodomain of the receptor tyrosine kinase in an inactive state, thereby 

antagonizing the activity of the receptor tyrosine kinase, wherein said antibody, or antigen-

binding portion thereof, is a humanized antibody or antigen-binding portion thereof, a human 

antibody or antigen-binding portion thereof, or a chimeric antibody or antigen-binding portion 

thereof.  

 

2. The antibody, or antigen-binding portion thereof, of claim 1, wherein said antibody, or 

antigen-binding portion thereof, binds to an Ig-like domain of a human receptor tyrosine kinase. 

 

3.         The antibody, or antigen-binding portion thereof, of claim 2, wherein said Ig-like domain 

is not responsible for the binding of a ligand to the receptor tyrosine kinase. 

 

4.         The antibody, or antigen-binding portion thereof, of claim 1, wherein  

(a) said antibody, or antigen-binding portion thereof, does not block the interaction between the 

receptor tyrosine kinase and a ligand for the receptor tyrosine kinase; or  

(b) said antibody, or antigen-binding portion thereof, blocks the interaction between the receptor 

tyrosine kinase and a ligand for the receptor tyrosine kinase; or  

(c) said antibody, or antigen-binding portion thereof, does not prevent dimerization of the receptor 

tyrosine kinase; or  

(d) said antibody, or antigen-binding portion thereof, prevents dimerization of the receptor 

tyrosine kinase; or  

(e) said antibody, or antigen-binding portion thereof, prevents the interaction between a 

membrane proximal region of the ectodomain from each protomer of the receptor tyrosine kinase; 

optionally 

(I) wherein said interaction is (i) homotypic or (ii) heterotypic; or 

(II) wherein said membrane proximal region of the ectodomain is selected from the group 

consisting of the D4 domain of a type III receptor tyrosine kinase, the D5 domain of a type III 

receptor tyrosine kinase, the D3-D4 hinge region of a type III receptor tyrosine kinase, the D4-D5 



MCSLLP 
 

176 
 

hinge region of a type III receptor tyrosine kinase, the D6-D7 hinge region of a type V receptor 

tyrosine kinase, and the D7 domain of a type V receptor tyrosine kinase; or 

(III) the antibody, or antigen-binding portion thereof, causes the membrane proximal region of 

the ectodomain from each protomer of the receptor tyrosine kinase to be separated by a distance 

greater than 20 Å. 

 

5.    The antibody, or antigen-binding portion thereof, of claim 1, wherein said receptor 

tyrosine kinase is a type III receptor tyrosine kinase; optionally  

(a) wherein said type III receptor tyrosine kinase is selected from the group consisting of Kit, 

PDGFR�, PDGFR�, CSF1R, and Flk2; or  

(b) wherein said type III receptor tyrosine kinase is the human Kit receptor (SEQ ID NO:92) and 

wherein said antibody, or antigen-binding portion thereof, binds to amino acid residues 309-413 

of the human Kit receptor; or  

(c) wherein said type III receptor tyrosine kinase is the human Kit receptor (SEQ ID NO:92) and 

wherein said antibody, or antigen-binding portion thereof, binds to amino acid residues 410-519 

of the human Kit receptor; or  

(d) wherein said type III receptor tyrosine kinase is the human Kit receptor (SEQ ID NO:92) and 

wherein said antibody, or antigen-binding portion thereof, binds to amino acid residues 381Arg and 
386Glu of the human Kit receptor; or  

(e) wherein said type III receptor tyrosine kinase is the human Kit receptor (SEQ ID NO:92) and 

wherein said antibody, or antigen-binding portion thereof, binds to amino acid residues 418Tyr and 
505Asn of the human Kit receptor; or  

(f) wherein said type III receptor tyrosine kinase is the human Kit receptor (SEQ ID NO:92) and 

wherein said antibody, or antigen-binding portion thereof, binds to a mutant D5 domain of the 

human Kit receptor, wherein said mutant D5 domain contains a point mutation in an amino acid 

residue selected from the group consisting of Thr417, Tyr418, Asp419, Leu421, Arg420, Tyr503, 

and Ala502; or  

(g)  wherein said type III receptor tyrosine kinase is the human Kit receptor (SEQ ID NO:92) and 

wherein said antibody, or antigen-binding portion thereof, binds to one or more amino acid 

residues selected from the group consisting of Y125, G126, K127, H180, R181, K203, V204, 

R205, P206, A207, F208, K218, A219, A220, S220, Y221, L222, L223, R224, V238, S239, S240, 
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S241, H263, G265, D266, F267, N268, Y269, T295, E306, V308, K310, G311, F312, F324, 

V325, N326, D327, E338, A339, F340, P341, K342, Y350, R353, F355, K358, N367, E368, 

S369, N370, I371, Y373, L379, T380, R381, L382, G384, T385, E386, G387, G388, T390, D398, 

V407, Y408, V409, N410, T411, K412, E414, A431, G432, F433, F469, G470, K471, L472 and 

V497, optionally wherein said antibody, or antigen-binding portion thereof,  

 (i) binds at least one of the amino acid residues selected from the group consisting of 

K218,  S220, Y221, L222, F340, P341, K342, N367, E368, S369, N370, I371, and Y373; or  

 (ii) binds at least one of the amino acid residues selected from the group  consisting 

of Y350, R353, F355, K358, L379, T380, R381, L382, E386, and T390; or  

(h) wherein said type III receptor tyrosine kinase is PDGFR� (SEQ ID NO:105) or PDGFR� 

(SEQ ID NO:107); optionally wherein said type III receptor tyrosine kinase is PDGFR� and 

wherein said antibody, or antigen-binding portion thereof, binds to amino acid residues 385Arg and 
390Glu of human PDGFR�; or 

(i) wherein said type III receptor tyrosine kinase is the human Kit receptor (SEQ ID NO:92) and 

wherein said antibody, or antigen-binding portion thereof, binds to amino acid residues 375-391 

of the human Kit receptor. 

 

6.   The antibody, or antigen-binding portion thereof, of claim 2, wherein said Ig-like domain 

is a  

(a) D4 domain of a type III receptor tyrosine kinase; optionally wherein said antibody, or antigen-

binding portion thereof, binds to the following consensus sequence for the D4 interaction site: 

LX1RX2X3X4X5X6X7G wherein L is Leucine, R is Arginine, G is Glycine; X1 is selected from the 

group consisting of Threonine, Isoleucine, Valine, Proline, Asparagine, or Lysine; X2 is selected 

from the group consisting of Leucine, Valine, Alanine, and Methionine; X3 is selected from the 

group consisting of Lysine, Histidine, Asparagine, and Arginine; X4 is selected from the group 

consisting of Glycine, Valine, Alanine, Glutamic Acid, Proline, and Methionine; X5 is selected 

from the group consisting of Threonine, Serine, Glutamic Acid, Alanine, Glutamine, and Aspartic 

acid; X6 is selected from the group consisting of Glutamic Acid, Aspartic acid, and Glutamine; 

and X7 is selected from the group consisting of Glycine, Serine, Alanine, Lysine, Arginine, 

Glutamine, and Threonine; or  

(b) a D5 domain of a type III receptor tyrosine kinase. 
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7.  The antibody, or antigen-binding portion thereof, of claim 1, wherein the antibody, or 

antigen-binding portion thereof, binds to a conformational epitope on the receptor tyrosine kinase. 

 

8. The antibody, or antigen-binding portion thereof, of claim 5, wherein the antibody, or 

antigen-binding portion thereof, binds to a conformational epitope on the type III receptor tyrosine 

kinase; optionally wherein said conformational epitope is composed of two or more residues in 

the D4 and/or D5 domain of the receptor tyrosine kinase; or said conformational epitope is 

composed of two or more residues in the D2-D3, D3-D4 and/or D4-D5 hinge regions of the 

receptor tyrosine kinase; or said conformational epitope is composed of two or more or more 

amino acids selected from the group consisting of E33, P34, D72, E76, N77, K78, Q79, K158, 

D159, N250, S251, Q252, T253, K254, L255, N260, W262, H264, G265, E344, N352, R353, 

F355, T356, D357, Y362, S365, E366, N367, N370, and G466; or said type III receptor tyrosine 

kinase is the human Kit receptor (SEQ ID NO:92) and wherein said conformational epitope is 

composed of two or more residues selected from the group consisting of Y125, G126, K127, 

H180, R181, K203, V204, R205, P206, A207, F208, K218, A219, A220, S220, Y221, L222, 

L223, R224, V238, S239, S240, S241, H263, G265, D266, F267, N268, Y269, T295, E306, 

V308, K310, G311, F312, F324, V325, N326, D327, E338, A339, F340, P341, K342, Y350, 

R353, F355, K358, N367, E368, S369, N370, I371, Y373, L379, T380, R381, L382, G384, T385, 

E386, G387, G388, T390, D398, V407, Y408, V409, N410, T411, K412, E414, A431, G432, 

F433, F469, G470, K471, L472 and V497; optionally wherein  

(a) the conformational epitope is composed of 2 or more amino acids selected from the group 

consisting of Y125, H180, R181, K203, V204, R205, P206, V238, S239, S240, H263, G265, 

D266, F267, N268, and Y269; or  

(b) the conformational epitope is composed of 2 or more amino acids selected from the group 

consisting of P206, F208, V238, and S239; or  

(c) the conformational epitope is composed of 2 or more amino acids selected from the group 

consisting of K127, A207, F208, and T295; or  

(d) the conformational epitope is composed of 2 or more amino acids selected from the group 

consisting of L222, A339, F340, K342, E368, S369, N370, I371, and Y373; or  

(e) the conformational epitope is composed of 2 or more amino acids selected from the group 

consisting of L222, L223, E306, V308, F312, E338, F340, and I371; or  
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(f) the conformational epitope is composed of 2 or more amino acids selected from the group 

consisting of R224, V308, K310, G311, F340, P341, and D398; or  

(g) the conformational epitope is composed of 2 or more amino acids selected from the group 

consisting of K218, A219, S220, N367, E368, and S369; or  

(h) the conformational epitope is composed of 2 or more amino acids selected from the group 

consisting of K218, A220, E368, and S369; or  

(i) the conformational epitope is composed of 2 or more amino acids selected from the group 

consisting of G384, T385, T411, K412, E414, and K471; or  

(j) the conformational epitope is composed of 2 or more amino acids selected from the group 

consisting of Y408, F433, G470, K471, and L472; or  

(k) the conformational epitope is composed of 2 or more amino acids selected from the group 

consisting of F324, V325, N326, and N410; or  

(l) the conformational epitope is composed of 2 or more amino acids selected from the group 

consisting of D327, N410, T411, K412, and V497; or  

(m) the conformational epitope is composed of 2 or more amino acids selected from the group 

consisting of G384, G387, V409, and K471; or  

(n) the conformational epitope is composed of 2 or more amino acids selected from the group 

consisting of L382, G387, V407, and V409; or  

(o) the conformational epitope is composed of 2 or more amino acids selected from the group 

consisting of Y125, G126, H180, R181, K203, V204, R205, P206, F208, V238, S239, S240, 

S241, H263, G265, D266, F267, N268, and Y269; or  

(p) the conformational epitope is composed of 2 or more amino acids selected from the group 

consisting of P206, F208, V238, and S239; or  

(q) the conformational epitope is composed of 2 or more amino acids selected from the group 

consisting of K218, S220, Y221, L222, F340, P341, K342, N367, E368, S369, N370, I371, and 

Y373; or  

(r) the conformational epitope is composed of 2 or more amino acids selected from the group 

consisting of G384, G387, G388, Y408, V409, T411, F433, F469, G470, and K471; or  

(s) the conformational epitope is composed of 2 or more amino acids selected from the group 

consisting of D327, T411, K412, E414, A431, G432, and K471; or  
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(t) the conformational epitope is composed of 2 or more amino acids selected from the group 

consisting of Y350, F355, K358, L379, T380, R381, L382, E386, and T390; or  

(u) the conformational epitope is composed of 2 or more amino acids selected from the group 

consisting of Y350, R353, and F355. 

 

9.  The antibody, or antigen-binding portion thereof, of claim 8, wherein said type III 

receptor tyrosine kinase is the human Kit receptor and wherein said conformational epitope is 

composed of two or more amino acid residues selected from the group consisting of Glu306 - 

Ile313 (SEQ ID NO:2), Ala219 - Leu222 (SEQ ID NO:3), Thr304 - Val308 (SEQ ID NO:4), 

Asp309 - Gly311 (DKG), Arg224 - Gly226 (REG), Val213 - Leu222 (SEQ ID NO:7), Val301 - 

Asp309 (SEQ ID NO:8), Arg224 - Ile235 (SEQ ID NO:9), Thr303 - Glu306 (SEQ ID NO:10), 

Lys364 – Arg372 (SEQ ID NO:12), Asn367 – Asn370 (SEQ ID NO:13), Ser217 – Tyr221 (SEQ 

ID NO:14), Ala339 – Pro343 (SEQ ID NO:16), Asn396 – Val399 (SEQ ID NO:17), Glu368 – 

Arg372 (SEQ ID NO:19), Asp357 – Glu366 (SEQ ID NO:21), Ile371 – Leu379 (SEQ ID NO:22), 

Leu379 – Thr389 (SEQ ID NO: 23), Gly328 – Glu338 (SEQ ID NO:24), Met351 – Glu360 (SEQ 

ID NO:25), Lys358 – Tyr362 (SEQ ID NO:26), Val374 – His378 (SEQ ID NO:27), Asp357 - 

Glu360 (SEQ ID NO:29), Leu377 – Thr380 (SEQ ID NO:30), His378 -  Thr389 (SEQ ID NO:32), 

Val323 -  Asp332 (SEQ ID NO:34), Val409 – Ile415 (SEQ ID NO:35), Ala493 – Thr500 (SEQ 

ID NO:36), Ala431 -  Thr437 (SEQ ID NO:38), Phe469 -  Val473 (SEQ ID NO:40), Val325 – 

Asn330 (SEQ ID NO:42), Arg381 -  Gly387 (SEQ ID NO:44), Gly466 – Leu472 (SEQ ID 

NO:46), Gly384 – Gly388 (SEQ ID NO:47), Val325 -  Glu329  (SEQ ID NO:49), Tyr494 - 

Lys499 (SEQ ID NO:50), Thr411 - Leu421 (SEQ ID NO:52), Asp419 - Cys428 (SEQ ID NO:53), 

Gly498 - Lys509 (SEQ ID NO:54), Cys443 - Ser453 (SEQ ID NO:55), Cys450 - Gln460 (SEQ ID 

NO:56), Asp479 - Thr488 (SEQ ID NO:57), Gly487 - Tyr496 (SEQ ID NO:58), Leu462 -  

Leu472 (SEQ ID NO:59), Phe506 – Ile515 (SEQ ID NO:60), Thr411-  Leu416  (SEQ ID NO:61), 

Val497 -  Ala502 (SEQ ID NO:62), Ile415 – Leu421 (SEQ ID NO:64), Ala502 – Ala507 (SEQ ID 

NO:65), Lys484 - Thr488 (SEQ ID NO:67), and Gly445 – Cys450 (SEQ ID NO:69), or wherein 

said conformational epitope is composed of one or more amino acid residues selected from a first 

peptide and one or more amino acids selected from a second peptide, wherein said first and 

second peptides are selected from the group consisting of Glu306 - Ile313 (SEQ ID NO:2), 

Ala219 - Leu222 (SEQ ID NO:3), Thr304 - Val308 (SEQ ID NO:4), Asp309 - Gly311 (DKG), 
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Arg224 - Gly226 (REG), Val213 - Leu222 (SEQ ID NO:7), Val301 - Asp309 (SEQ ID NO:8), 

Arg224 - Ile235 (SEQ ID NO:9), Thr303 - Glu306 (SEQ ID NO:10), Lys364 – Arg372 (SEQ ID 

NO:12), Asn367 – Asn370 (SEQ ID NO:13), Ser217 – Tyr221 (SEQ ID NO:14), Ala339 – 

Pro343 (SEQ ID NO:16), Asn396 – Val399 (SEQ ID NO:17), Glu368 – Arg372 (SEQ ID 

NO:19), Asp357 – Glu366 (SEQ ID NO:21), Ile371 – Leu379 (SEQ ID NO:22), Leu379 – Thr389 

(SEQ ID NO: 23), Gly328 – Glu338 (SEQ ID NO:24), Met351 – Glu360 (SEQ ID NO:25), 

Lys358 – Tyr362 (SEQ ID NO:26), Val374 – His378 (SEQ ID NO:27), Asp357 - Glu360 (SEQ 

ID NO:29), Leu377 – Thr380 (SEQ ID NO:30), His378 -  Thr389 (SEQ ID NO:32), Val323 -  

Asp332 (SEQ ID NO:34), Val409 – Ile415 (SEQ ID NO:35), Ala493 – Thr500 (SEQ ID NO:36), 

Ala431 -  Thr437 (SEQ ID NO:38), Phe469 -  Val473 (SEQ ID NO:40), Val325 – Asn330 (SEQ 

ID NO:42), Arg381 -  Gly387 (SEQ ID NO:44), Gly466 – Leu472 (SEQ ID NO:46), Gly384 – 

Gly388 (SEQ ID NO:47), Val325 -  Glu329  (SEQ ID NO:49), Tyr494 - Lys499 (SEQ ID 

NO:50), Thr411 - Leu421 (SEQ ID NO:52), Asp419 - Cys428 (SEQ ID NO:53), Gly498 - Lys509 

(SEQ ID NO:54), Cys443 - Ser453 (SEQ ID NO:55), Cys450 - Gln460 (SEQ ID NO:56), Asp479 

- Thr488 (SEQ ID NO:57), Gly487 - Tyr496 (SEQ ID NO:58), Leu462 -  Leu472 (SEQ ID 

NO:59), Phe506 – Ile515 (SEQ ID NO:60), Thr411-  Leu416  (SEQ ID NO:61), Val497 -  Ala502 

(SEQ ID NO:62), Ile415 – Leu421 (SEQ ID NO:64), Ala502 – Ala507 (SEQ ID NO:65), Lys484 

- Thr488 (SEQ ID NO:67), and Gly445 – Cys450 (SEQ ID NO:69); optionally  

(a) wherein said first peptide is Ala219 - Leu222 (SEQ ID NO: 3) and said second peptide is 

Thr304 - Val308 (SEQ ID NO: 4); or  

(b) wherein said first peptide is Asp309 - Gly311 and said second peptide is Arg224 - Gly226; or  

(c)wherein said first peptide is Thr303 - Glu306 (SEQ ID NO: 10) and said second peptide is 

Ala219 - Leu222 (SEQ ID NO: 3); or  

(d) wherein said first peptide is Asn367 – Asn370 (SEQ ID NO: 13) and said second peptide is 

Ser217 – Tyr221 (SEQ ID NO: 14); or  

(e) wherein said first peptide is Ala339 – Pro343 (SEQ ID NO: 16) and said second peptide is 

Asn396 – Val399 (SEQ ID NO: 17); or  

(f) wherein said first peptide is Ala339 – Pro343 (SEQ ID NO: 16) and said second peptide is 

Glu368 – Arg372 (SEQ ID NO: 19); or  

(g) wherein said first peptide is Lys358 – Tyr362 (SEQ ID NO: 26) and said second peptide is 

Val374 – His378 (SEQ ID NO: 27); or  
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(h) wherein said first peptide is Asp357 - Glu360 (SEQ ID NO: 29) and said second peptide is 

Leu377 – Thr380 (SEQ ID NO: 30); or  

(i) wherein said first peptide is Met351 – Glu360 (SEQ ID NO: 25) and said second peptide is 

His378 -  Thr389 (SEQ ID NO: 32); or  

(j) wherein said first peptide is His378 -  Thr389 (SEQ ID NO: 32) and said second peptide is 

Val323 -  Asp332 (SEQ ID NO: 34); or  

(k) wherein said first peptide is Val409 – Ile415 (SEQ ID NO: 35) and said second peptide is 

Ala493 – Thr500 (SEQ ID NO: 36); or  

(l) wherein said first peptide is Val409 – Ile415 (SEQ ID NO: 35) and said second peptide is 

Ala431 -  Thr437 (SEQ ID NO: 38); or  

(m) wherein said first peptide is Val409 – Ile415 (SEQ ID NO: 35) and said second peptide is 

Phe469 -  Val473 (SEQ ID NO: 40); or  

(n) wherein said first peptide is Val409 – Ile415 (SEQ ID NO: 35) and said second peptide is 

Val325 – Asn330 (SEQ ID NO: 42); or  

(o) wherein said first peptide is Val409 – Ile415 (SEQ ID NO: 35) and said second peptide is 

Arg381 -  Gly387 (SEQ ID NO: 44); or  

(p) wherein said first peptide is Gly466 – Leu472 (SEQ ID NO: 46) and said second peptide is 

Gly384 – Gly388 (SEQ ID NO: 47); or  

(q) wherein said first peptide is Val325 -  Glu329 (SEQ ID NO: 49) and said second peptide is 

Tyr494 - Lys499  (SEQ ID NO: 50); or  

(r) wherein said first peptide is Thr411-  Leu416 (SEQ ID NO: 61) and said second peptide is 

Val497 -  Ala502 (SEQ ID NO: 62); or  

(s) wherein said first peptide is Ile415 – Leu421 (SEQ ID NO: 64) and said second peptide is 

Ala502 – Ala507 (SEQ ID NO: 65); or  

(t) wherein said first peptide is Ala502 – Ala507 (SEQ ID NO: 65) and said second peptide is 

Lys484 - Thr488 (SEQ ID NO: 67); or  

(u) wherein said first peptide is Ala502– Ala507 (SEQ ID NO: 65) and said second peptide is 

Gly445 – Cys450 (SEQ ID NO: 69). 

 

10.    The antibody, or antigen-binding portion thereof, of claim 1, wherein said receptor 

tyrosine kinase is a member of the VEGF receptor family; optionally wherein said member of the 
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VEGF receptor family is selected from the group consisting of VEGFR-1 (Flt1),VEGFR-2(Flk1) 

and VEGFR-3(Flt4); or wherein said antibody, or antigen-binding portion thereof, binds to a D7 

domain of a member of the VEGF receptor family; optionally wherein said antibody, or antigen-

binding portion thereof, binds to the following consensus sequence for the D7 domain of a 

member of the VEGF receptor family: IX1RVX2X3EDX4G (SEQ ID NO: 1) wherein I is 

Isoleucine, R is Arginine, E is Glutamic Acid, D is Aspartic Acid, G is Glycine; X1 is selected 

from the group consisting of Glutamic Acid, Arginine, and Glutamine; X2 is selected from the 

group consisting of Arginine and Threonine; X3 is selected from the group consisting of Glutamic 

Acid and Lysine; and X4 is selected from the group consisting of Glutamic Acid and Alanine. 

 

11. The antibody, or antigen-binding portion thereof, of claim 1, wherein  

(a) said antibody, or antigen-binding portion thereof, blocks a ligand induced tyrosine 

autophosphorylation of the receptor tyrosine kinase; or  

(b) said antibody, or antigen-binding portion thereof, blocks a ligand induced internalization of 

the receptor tyrosine kinase; or  

(c) said antibody, or antigen-binding portion thereof, comprises a heavy chain constant region 

selected from the group consisting of IgG1, IgG2, IgG3, IgG4, IgM, IgA and IgE constant 

regions; optionally wherein the antibody heavy chain constant region is IgG1; or  

(d) wherein said antibody, or antigen-binding portion thereof, is selected from the group 

consisting of a Fab fragment, a F(ab’)2 fragment, a single chain Fv fragment, an SMIP, an 

affibody, an avimer, a nanobody, and a single domain antibody; or  

(e) wherein said antibody, or antigen-binding portion thereof, binds to an Ig-like domain of a 

receptor tyrosine kinase with a KD selected from the group consisting of 1 x 10-7 M or less, more 

preferably 5 x 10-8 M or less, more preferably 1 x 10-8 M or less, more preferably 5 x 10-9 M or 

less. 

 

12.  A hybridoma which produces the antibody, or antigen-binding portion thereof, of claim 

11. 

 

13. An antibody, or antigen-binding portion thereof, wherein said antibody, or antigen-

binding portion thereof, is a humanized antibody or antigen-binding portion thereof, a human 
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antibody or antigen-binding portion thereof, or a chimeric antibody or antigen-binding portion 

thereof, that binds to  

(i) a conformational epitope on an Ig-like domain or hinge region of the human Kit receptor (SEQ 

ID NO:92) wherein said moiety locks the ectodomain of the human Kit receptor in an inactive 

state thereby antagonizing the activity of the human Kit receptor, and wherein said conformational 

epitope is composed of two or more residues selected from the group consisting of Y125, G126, 

K127, H180, R181, K203, V204, R205, P206, A207, F208, K218, A219, A220, S220, Y221, 

L222, L223, R224, V238, S239, S240, S241, H263, G265, D266, F267, N268, Y269, T295, E306, 

V308, K310, G311, F312, F324, V325, N326, D327, E338, A339, F340, P341, K342, Y350, 

R353, F355, K358, N367, E368, S369, N370, I371, Y373, L379, T380, R381, L382, G384, T385, 

E386, G387, G388, T390, D398, V407, Y408, V409, N410, T411, K412, E414, A431, G432, 

F433, F469, G470, K471, L472 and V497; or  

(ii) to amino acid residues 309-413 and/or 410-519 of the human Kit receptor (SEQ ID NO:92), 

thereby locking the ectodomain of the human Kit receptor in an inactive state and antagonizing 

the activity of human Kit receptor; or  

(iii)  a D2-D3, D3-D4 and/or a D4-D5 hinge region of a human type III receptor tyrosine kinase, 

wherein said moiety locks the ectodomain of the receptor tyrosine kinase in an inactive state 

thereby antagonizing the activity of the receptor tyrosine kinase; optionally wherein said type III 

receptor tyrosine kinase is selected from the group consisting of Kit, PDGFR�, PDGFR�, CSF1R, 

and Flk2; optionally wherein said type III receptor tyrosine kinase is the human Kit receptor; or 

(iv) to amino acid residues 375-391 of the human Kit receptor (SEQ ID NO:92), thereby locking 

the ectodomain of the human Kit receptor in an inactive state and antagonizing the activity of the 

human Kit receptor. 

 

14.   A pharmaceutical composition comprising the antibody, or antigen-binding portion 

thereof, of any one of claims 1 to 11 or 13 and a pharmaceutically acceptable carrier.  

 

15.  A method for identifying an antibody, or antigen-binding portion thereof, wherein said 

antibody, or antigen-binding portion thereof, is a humanized antibody or antigen-binding portion 

thereof, a human antibody or antigen-binding portion thereof, or a chimeric antibody or antigen-

binding portion thereof,   
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(a) that binds to an Ig-like domain of a receptor tyrosine kinase and locks the ectodomain of the 

receptor tyrosine kinase in an inactive state, the method comprising: 

contacting a receptor tyrosine kinase with a candidate antibody, or antigen-binding portion 

thereof; simultaneously or sequentially contacting said receptor tyrosine kinase with a ligand for 

the receptor tyrosine kinase; and determining whether said antibody, or antigen-binding portion 

thereof, affects the positioning, orientation and/or distance between the Ig-like domains of the 

ligand induced dimeric receptor tyrosine kinase, thereby identifying an antibody, or antigen-

binding portion thereof, that binds to an Ig-like domain of a receptor tyrosine kinase and locks the 

ectodomain of the receptor tyrosine kinase in an inactive state; or  

(b) that locks the ectodomain of a type III receptor tyrosine kinase to an inactive state, the method 

comprising: contacting a type III receptor tyrosine kinase with a candidate antibody, or antigen-

binding portion thereof; simultaneously or sequentially contacting said receptor tyrosine kinase 

with a ligand for the receptor tyrosine kinase; and determining whether said antibody, or antigen-

binding portion thereof, affects the positioning, orientation and/or distance between the D4-D4 or 

D5-D5 domains of the ligand induced dimeric receptor tyrosine kinase, thereby identifying an 

antibody, or antigen-binding portion thereof, that locks the ectodomain of the type III receptor 

tyrosine kinase in an inactive state. 

 

16. An isolated antibody, or an antigen-binding portion thereof, wherein said antibody, or 

antigen-binding portion thereof, is a humanized antibody or antigen-binding portion thereof, a 

human antibody or antigen-binding portion thereof, or a chimeric antibody or antigen-binding 

portion thereof, that binds to  

(a) a conformational epitope on an Ig-like domain or hinge region of the human Kit receptor (SEQ 

ID NO:92) wherein said antibody, or antigen-binding portion thereof, locks the ectodomain of the 

human Kit receptor in an inactive state thereby antagonizing the activity of the human Kit 

receptor, and wherein said conformational epitope is composed of two or more residues selected 

from the group consisting of Y125, G126, K127, H180, R181, K203, V204, R205, P206, A207, 

F208, K218, A219, A220, S220, Y221, L222, L223, R224, V238, S239, S240, S241, H263, 

G265, D266, F267, N268, Y269, T295, E306, V308, K310, G311, F312, F324, V325, N326, 

D327, E338, A339, F340, P341, K342, Y350, R353, F355, K358, N367, E368, S369, N370, I371, 
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Y373, L379, T380, R381, L382, G384, T385, E386, G387, G388, T390, D398, V407, Y408, 

V409, N410, T411, K412, E414, A431, G432, F433, F469, G470, K471, L472 and V497; or  

(b) amino acid residues 309-413 and/or 410-519 and/or 375-391 of the human Kit receptor (SEQ 

ID NO:92), thereby locking the ectodomain of the human Kit receptor in an inactive state and 

antagonizing the activity of human Kit receptor; or  

(c) at least one of the amino acid residues selected from the group consisting of K218, S220, 

Y221, L222, F340, P341, K342, N367, E368, S369, N370, I371, and Y373 of the human Kit 

receptor (SEQ ID NO:92), thereby locking the ectodomain of the human Kit receptor in an 

inactive state and antagonizing the activity of human Kit receptor; or  

(d)  at least one of the amino acid residues selected from the group consisting of Y350, R353, 

F355, K358, L379, T380, R381, L382, E386, and T390 of the human Kit receptor (SEQ ID 

NO:92), thereby locking the ectodomain of the human Kit receptor in an inactive state and 

antagonizing the activity of human Kit receptor.  

 

17.   Use of the antibody, or antigen-binding portion thereof, of any one of claims 1 to 11 or 13 

in the preparation of a medicament for the treatment or prevention of a receptor tyrosine kinase 

associated disease in a subject. 

 

18. The use of claim 17, wherein said receptor tyrosine kinase associated disease is selected 

from the group consisting of cancer, age-related macular degeneration (AMD), atherosclerosis, 

rheumatoid arthritis, diabetic retinopathy and pain associated diseases. 

 

19. An antibody, or antigen-binding portion thereof, that binds to the membrane proximal 

region of a human receptor tyrosine kinase and locks the ectodomain of the receptor tyrosine 

kinase in an inactive state, thereby antagonizing the activity of the receptor tyrosine kinase,  

wherein said antibody, or antigen-binding portion thereof, is a humanized antibody or antigen-

binding portion thereof, a human antibody or antigen-binding portion thereof, or a chimeric 

antibody or antigen-binding portion thereof, and  

wherein said antibody, or antigen-binding portion thereof, binds to 

(a) D4 domain of a type III receptor tyrosine kinase; optionally wherein said antibody, or antigen-

binding portion thereof, binds to the following consensus sequence for the D4 interaction site: 
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LX1RX2X3X4X5X6X7G wherein L is Leucine, R is Arginine, G is Glycine; X1 is selected from the 

group consisting of Threonine, Isoleucine, Valine, Proline, Asparagine, or Lysine; X2 is selected 

from the group consisting of Leucine, Valine, Alanine, and Methionine; X3 is selected from the 

group consisting of Lysine, Histidine, Asparagine, and Arginine; X4 is selected from the group 

consisting of Glycine, Valine, Alanine, Glutamic Acid, Proline, and Methionine; X5 is selected 

from the group consisting of Threonine, Serine, Glutamic Acid, Alanine, Glutamine, and Aspartic 

acid; X6 is selected from the group consisting of Glutamic Acid, Aspartic acid, and Glutamine; 

and X7 is selected from the group consisting of Glycine, Serine, Alanine, Lysine, Arginine, 

Glutamine, and Threonine; or  

(b) a D5 domain of a type III receptor tyrosine kinase. 

 

20. An antibody, or antigen-binding portion thereof, that locks the ectodomain of a human 

type III receptor tyrosine kinase in an inactive state, thereby antagonizing the activity of the 

receptor tyrosine kinase,  

wherein said antibody, or antigen-binding portion thereof, is a humanized antibody or antigen-

binding portion thereof, a human antibody or antigen-binding portion thereof, or a chimeric 

antibody or antigen-binding portion thereof, and  

wherein said antibody, or antigen-binding portion thereof, binds to a conformational epitope on 

the type III receptor tyrosine kinase; optionally wherein said conformational epitope is composed 

of two or more residues in the D4 and/or D5 domain of the receptor tyrosine kinase; or said 

conformational epitope is composed of two or more residues in the D2-D3, D3-D4 and/or D4-D5 

hinge regions of the receptor tyrosine kinase; or said conformational epitope is composed of two 

or more or more amino acids selected from the group consisting of E33, P34, D72, E76, N77, 

K78, Q79, K158, D159, N250, S251, Q252, T253, K254, L255, N260, W262, H264, G265, E344, 

N352, R353, F355, T356, D357, Y362, S365, E366, N367, N370, and G466; or said type III 

receptor tyrosine kinase is the human Kit receptor (SEQ ID NO:92) and wherein said 

conformational epitope is composed of two or more residues selected from the group consisting of 

Y125, G126, K127, H180, R181, K203, V204, R205, P206, A207, F208, K218, A219, A220, 

S220, Y221, L222, L223, R224, V238, S239, S240, S241, H263, G265, D266, F267, N268, 

Y269, T295, E306, V308, K310, G311, F312, F324, V325, N326, D327, E338, A339, F340, 

P341, K342, Y350, R353, F355, K358, N367, E368, S369, N370, I371, Y373, L379, T380, R381, 
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L382, G384, T385, E386, G387, G388, T390, D398, V407, Y408, V409, N410, T411, K412, 

E414, A431, G432, F433, F469, G470, K471, L472 and V497; optionally wherein  

(a) the conformational epitope is composed of 2 or more amino acids selected from the group 

consisting of Y125, H180, R181, K203, V204, R205, P206, V238, S239, S240, H263, G265, 

D266, F267, N268, and Y269; or  

(b) the conformational epitope is composed of 2 or more amino acids selected from the group 

consisting of P206, F208, V238, and S239; or  

(c) the conformational epitope is composed of 2 or more amino acids selected from the group 

consisting of K127, A207, F208, and T295; or  

(d) the conformational epitope is composed of 2 or more amino acids selected from the group 

consisting of L222, A339, F340, K342, E368, S369, N370, I371, and Y373; or  

(e) the conformational epitope is composed of 2 or more amino acids selected from the group 

consisting of L222, L223, E306, V308, F312, E338, F340, and I371; or  

(f) the conformational epitope is composed of 2 or more amino acids selected from the group 

consisting of R224, V308, K310, G311, F340, P341, and D398; or  

(g) the conformational epitope is composed of 2 or more amino acids selected from the group 

consisting of K218, A219, S220, N367, E368, and S369; or  

(h) the conformational epitope is composed of 2 or more amino acids selected from the group 

consisting of K218, A220, E368, and S369; or  

(i) the conformational epitope is composed of 2 or more amino acids selected from the group 

consisting of G384, T385, T411, K412, E414, and K471; or  

(j) the conformational epitope is composed of 2 or more amino acids selected from the group 

consisting of Y408, F433, G470, K471, and L472; or  

(k) the conformational epitope is composed of 2 or more amino acids selected from the group 

consisting of F324, V325, N326, and N410; or  

(l) the conformational epitope is composed of 2 or more amino acids selected from the group 

consisting of D327, N410, T411, K412, and V497; or  

(m) the conformational epitope is composed of 2 or more amino acids selected from the group 

consisting of G384, G387, V409, and K471; or  

(n) the conformational epitope is composed of 2 or more amino acids selected from the group 

consisting of L382, G387, V407, and V409; or  
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(o) .the conformational epitope is composed of 2 or more amino acids selected from the group 

consisting of Y125, G126, H180, R181, K203, V204, R205, P206, F208, V238, S239, S240, 

S241, H263, G265, D266, F267, N268, and Y269; or  

(p) the conformational epitope is composed of 2 or more amino acids selected from the group 

consisting of P206, F208, V238, and S239; or  

(q) the conformational epitope is composed of 2 or more amino acids selected from the group 

consisting of K218, S220, Y221, L222, F340, P341, K342, N367, E368, S369, N370, I371, and 

Y373; or  

(r) the conformational epitope is composed of 2 or more amino acids selected from the group 

consisting of G384, G387, G388, Y408, V409, T411, F433, F469, G470, and K471; or  

(s) the conformational epitope is composed of 2 or more amino acids selected from the group 

consisting of D327, T411, K412, E414, A431, G432, and K471; or  

(t) the conformational epitope is composed of 2 or more amino acids selected from the group 

consisting of Y350, F355, K358, L379, T380, R381, L382, E386, and T390; or  

(u) the conformational epitope is composed of 2 or more amino acids selected from the group 

consisting of Y350, R353, and F355. 

 

21. An antibody, or antigen-binding portion thereof, that locks the ectodomain a human Kit 

receptor (SEQ ID NO:92) in an inactive state, thereby antagonizing the activity of the receptor,  

wherein said antibody, or antigen-binding portion thereof, is a humanized antibody or antigen-

binding portion thereof, a human antibody or antigen-binding portion thereof, or a chimeric 

antibody or antigen-binding portion thereof, and wherein said conformational epitope is composed 

of two or more amino acid residues selected from the group consisting of Glu306 - Ile313 (SEQ 

ID NO:2), Ala219 - Leu222 (SEQ ID NO:3), Thr304 - Val308 (SEQ ID NO:4), Asp309 - Gly311 

(DKG), Arg224 - Gly226 (REG), Val213 - Leu222 (SEQ ID NO:7), Val301 - Asp309 (SEQ ID 

NO:8), Arg224 - Ile235 (SEQ ID NO:9), Thr303 - Glu306 (SEQ ID NO:10), Lys364 – Arg372 

(SEQ ID NO:12), Asn367 – Asn370 (SEQ ID NO:13), Ser217 – Tyr221 (SEQ ID NO:14), Ala339 

– Pro343 (SEQ ID NO:16), Asn396 – Val399 (SEQ ID NO:17), Glu368 – Arg372 (SEQ ID 

NO:19), Asp357 – Glu366 (SEQ ID NO:21), Ile371 – Leu379 (SEQ ID NO:22), Leu379 – Thr389 

(SEQ ID NO: 23), Gly328 – Glu338 (SEQ ID NO:24), Met351 – Glu360 (SEQ ID NO:25), 

Lys358 – Tyr362 (SEQ ID NO:26), Val374 – His378 (SEQ ID NO:27), Asp357 - Glu360 (SEQ 
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ID NO:29), Leu377 – Thr380 (SEQ ID NO:30), His378 -  Thr389 (SEQ ID NO:32), Val323 -  

Asp332 (SEQ ID NO:34), Val409 – Ile415 (SEQ ID NO:35), Ala493 – Thr500 (SEQ ID NO:36), 

Ala431 -  Thr437 (SEQ ID NO:38), Phe469 -  Val473 (SEQ ID NO:40), Val325 – Asn330 (SEQ 

ID NO:42), Arg381 -  Gly387 (SEQ ID NO:44), Gly466 – Leu472 (SEQ ID NO:46), Gly384 – 

Gly388 (SEQ ID NO:47), Val325 -  Glu329  (SEQ ID NO:49), Tyr494 - Lys499 (SEQ ID 

NO:50), Thr411 - Leu421 (SEQ ID NO:52), Asp419 - Cys428 (SEQ ID NO:53), Gly498 - Lys509 

(SEQ ID NO:54), Cys443 - Ser453 (SEQ ID NO:55), Cys450 - Gln460 (SEQ ID NO:56), Asp479 

- Thr488 (SEQ ID NO:57), Gly487 - Tyr496 (SEQ ID NO:58), Leu462 -  Leu472 (SEQ ID 

NO:59), Phe506 – Ile515 (SEQ ID NO:60), Thr411-  Leu416  (SEQ ID NO:61), Val497 -  Ala502 

(SEQ ID NO:62), Ile415 – Leu421 (SEQ ID NO:64), Ala502 – Ala507 (SEQ ID NO:65), Lys484 

- Thr488 (SEQ ID NO:67), and Gly445 – Cys450 (SEQ ID NO:69), or wherein said 

conformational epitope is composed of one or more amino acid residues selected from a first 

peptide and one or more amino acids selected from a second peptide, wherein said first and 

second peptides are selected from the group consisting of Glu306 - Ile313 (SEQ ID NO:2), 

Ala219 - Leu222 (SEQ ID NO:3), Thr304 - Val308 (SEQ ID NO:4), Asp309 - Gly311 (DKG), 

Arg224 - Gly226 (REG), Val213 - Leu222 (SEQ ID NO:7), Val301 - Asp309 (SEQ ID NO:8), 

Arg224 - Ile235 (SEQ ID NO:9), Thr303 - Glu306 (SEQ ID NO:10), Lys364 – Arg372 (SEQ ID 

NO:12), Asn367 – Asn370 (SEQ ID NO:13), Ser217 – Tyr221 (SEQ ID NO:14), Ala339 – 

Pro343 (SEQ ID NO:16), Asn396 – Val399 (SEQ ID NO:17), Glu368 – Arg372 (SEQ ID 

NO:19), Asp357 – Glu366 (SEQ ID NO:21), Ile371 – Leu379 (SEQ ID NO:22), Leu379 – Thr389 

(SEQ ID NO: 23), Gly328 – Glu338 (SEQ ID NO:24), Met351 – Glu360 (SEQ ID NO:25), 

Lys358 – Tyr362 (SEQ ID NO:26), Val374 – His378 (SEQ ID NO:27), Asp357 - Glu360 (SEQ 

ID NO:29), Leu377 – Thr380 (SEQ ID NO:30), His378 -  Thr389 (SEQ ID NO:32), Val323 -  

Asp332 (SEQ ID NO:34), Val409 – Ile415 (SEQ ID NO:35), Ala493 – Thr500 (SEQ ID NO:36), 

Ala431 -  Thr437 (SEQ ID NO:38), Phe469 -  Val473 (SEQ ID NO:40), Val325 – Asn330 (SEQ 

ID NO:42), Arg381 -  Gly387 (SEQ ID NO:44), Gly466 – Leu472 (SEQ ID NO:46), Gly384 – 

Gly388 (SEQ ID NO:47), Val325 -  Glu329  (SEQ ID NO:49), Tyr494 - Lys499 (SEQ ID 

NO:50), Thr411 - Leu421 (SEQ ID NO:52), Asp419 - Cys428 (SEQ ID NO:53), Gly498 - Lys509 

(SEQ ID NO:54), Cys443 - Ser453 (SEQ ID NO:55), Cys450 - Gln460 (SEQ ID NO:56), Asp479 

- Thr488 (SEQ ID NO:57), Gly487 - Tyr496 (SEQ ID NO:58), Leu462 -  Leu472 (SEQ ID 

NO:59), Phe506 – Ile515 (SEQ ID NO:60), Thr411-  Leu416  (SEQ ID NO:61), Val497 -  Ala502 
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(SEQ ID NO:62), Ile415 – Leu421 (SEQ ID NO:64), Ala502 – Ala507 (SEQ ID NO:65), Lys484 

- Thr488 (SEQ ID NO:67), and Gly445 – Cys450 (SEQ ID NO:69); optionally  

(a) wherein said first peptide is Ala219 - Leu222 (SEQ ID NO: 3) and said second peptide is 

Thr304 - Val308 (SEQ ID NO: 4); or  

(b) wherein said first peptide is Asp309 - Gly311 and said second peptide is Arg224 - Gly226; or  

(c) wherein said first peptide is Thr303 - Glu306 (SEQ ID NO: 10) and said second peptide is 

Ala219 - Leu222 (SEQ ID NO: 3); or  

(d) wherein said first peptide is Asn367 – Asn370 (SEQ ID NO: 13) and said second peptide is 

Ser217 – Tyr221 (SEQ ID NO: 14); or  

(e) wherein said first peptide is Ala339 – Pro343 (SEQ ID NO: 16) and said second peptide is 

Asn396 – Val399 (SEQ ID NO: 17); or  

(f) wherein said first peptide is Ala339 – Pro343 (SEQ ID NO: 16) and said second peptide is 

Glu368 – Arg372 (SEQ ID NO: 19); or  

(g) wherein said first peptide is Lys358 – Tyr362 (SEQ ID NO: 26) and said second peptide is 

Val374 – His378 (SEQ ID NO: 27); or  

(h) wherein said first peptide is Asp357 - Glu360 (SEQ ID NO: 29) and said second peptide is 

Leu377 – Thr380 (SEQ ID NO: 30); or  

(i) wherein said first peptide is Met351 – Glu360 (SEQ ID NO: 25) and said second peptide is 

His378 -  Thr389 (SEQ ID NO: 32); or  

(j) wherein said first peptide is His378 -  Thr389 (SEQ ID NO: 32) and said second peptide is 

Val323 -  Asp332 (SEQ ID NO: 34); or  

(k) wherein said first peptide is Val409 – Ile415 (SEQ ID NO: 35) and said second peptide is 

Ala493 – Thr500 (SEQ ID NO: 36); or  

(l) wherein said first peptide is Val409 – Ile415 (SEQ ID NO: 35) and said second peptide is 

Ala431 -  Thr437 (SEQ ID NO: 38); or  

(m) wherein said first peptide is Val409 – Ile415 (SEQ ID NO: 35) and said second peptide is 

Phe469 -  Val473 (SEQ ID NO: 40); or  

(n) wherein said first peptide is Val409 – Ile415 (SEQ ID NO: 35) and said second peptide is 

Val325 – Asn330 (SEQ ID NO: 42); or  

(o) wherein said first peptide is Val409 – Ile415 (SEQ ID NO: 35) and said second peptide is 

Arg381 -  Gly387 (SEQ ID NO: 44); or  
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(p) wherein said first peptide is Gly466 – Leu472 (SEQ ID NO: 46) and said second peptide is 

Gly384 – Gly388 (SEQ ID NO: 47); or  

(q) wherein said first peptide is Val325 -  Glu329 (SEQ ID NO: 49) and said second peptide is 

Tyr494 - Lys499  (SEQ ID NO: 50); or  

(r) wherein said first peptide is Thr411-  Leu416 (SEQ ID NO: 61) and said second peptide is 

Val497 -  Ala502 (SEQ ID NO: 62); or  

(s) wherein said first peptide is Ile415 – Leu421 (SEQ ID NO: 64) and said second peptide is 

Ala502 – Ala507 (SEQ ID NO: 65); or  

(t) wherein said first peptide is Ala502 – Ala507 (SEQ ID NO: 65) and said second peptide is 

Lys484 - Thr488 (SEQ ID NO: 67); or  

(u) wherein said first peptide is Ala502– Ala507 (SEQ ID NO: 65) and said second peptide is 

Gly445 – Cys450 (SEQ ID NO: 69). 

 

22. A pharmaceutical composition comprising the antibody, or antigen-binding portion 

thereof, of any one of claims 16 or 19-21 and a pharmaceutically acceptable carrier. 

 

23. Use of the antibody, or antigen-binding portion thereof, of any one of claims 16 or 19-21 

in the preparation of a medicament for the treatment or prevention of a receptor tyrosine kinase 

associated disease in a subject. 

 

24. The use of claim 23, wherein said receptor tyrosine kinase associated disease is selected 

from the group consisting of cancer, age-related macular degeneration (AMD), atherosclerosis, 

rheumatoid arthritis, diabetic retinopathy and pain associated diseases. 

 

25. The pharmaceutical composition of claim 14 or 22 for use in the treatment or prevention 

of a receptor tyrosine kinase associated disease. 

 

26. The pharmaceutical composition of claim 25, wherein said receptor tyrosine kinase 

associated disease is selected from the group consisting of cancer, age-related macular 

degeneration (AMD), atherosclerosis, rheumatoid arthritis, diabetic retinopathy and pain 

associated diseases. 
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