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(7) ABSTRACT

Nucleic acid molecules and multimeric proteins capable of
binding vascular endothelial growth factor (VEGF). VEGF
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treating VEGF-associated conditions and diseases, and are
specifically designed for local administration to specific
organs, tissues, and/or cells.
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VEGF TRAPS AND THERAPEUTIC USES
THEREOF

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This application is a continuation-in-part of appli-
cation Ser. No. 11/016,097 filed 17 Dec. 2004 and Ser. No.
11/016,503 filed 17 Dec. 2004, which are divisionals of Ser.
No. 10/009,852 filed 6 Dec. 2001, which is the National
Stage of International Application No. PCT/US00/14142
filed 23 May 2000, which claims the benefit under 35 USC
§ 119(e) of U.S. provisional Application No. 60/138,133
filed 8 Jun. 1999; and application Ser. No. 10/880,021 filed
29 Jun. 2004, which is a continuation-in-part of Ser. No.
10/609,775 filed 30 Jun. 2003, which is a continuation-in-
part of Ser. No. 10/009,852 filed 6 Dec. 2001, which is the
National Stage of International Application No. PCT/US00/
14142 filed 23 May 2000, which claims the benefit under 35
USC § 119(e) of U.S. provisional Application No. 60/138,
133 filed 8 Jun. 1999, which applications are herein spe-
cifically incorporated by reference in their entireties.

BACKGROUND OF THE INVENTION
[0002] 1. Field of the Invention

[0003] The invention encompasses fusion polypeptides
capable of binding vascular endothelial cell growth factor
(VEGF), VEGF family members, and splice variants with
specifically desirable characteristics, as well as therapeutic
methods of use.

[0004] 2. Brief Summary of the Invention

[0005] In a first aspect, the invention features an isolated
nucleic acid molecule encoding a fusion polypeptide com-
prising receptor components R1-R2-F, wherein R1 is vas-
cular endothelial cell growth factor (VEGF) receptor com-
ponent Ig domain 2 of Flt-1 (F1t1D2), R2 is VEGF receptor
component Ig domain 3 of Flk-1 (Flk1D3) (also known as
KDR), and F is a fusion component.

[0006] In arelated second aspect, the invention features a
VEGF-binding fusion polypeptide comprising VEGF recep-
tor components R1-R2-F, wherein R1, R2, and F are as
defined above. The components may be connected directly
to each other or connected via one or more spacer sequences.
In a preferred embodiment, R1 and R2 are the only receptor
components present. In a specific embodiment, the VEGF-
binding fusion polypeptide is amino acids 27-129 (R1) and
130-231 (R2) of SEQ ID NO:8, or a variant thercof.

[0007] The fusion component F is selected from the group
consisting of a multimerizing component, a serum protein,
or a molecule capable of binding a serum protein. In a
preferred embodiment, F is a multimerizing component
capable of interacting with a multimerizing component on
another fusion polypeptide to form a multimeric structure,
e.g., a dimer or trimer. Most preferably, the F is selected
from the group consisting of (i) a multimerizing component
comprising a cleavable region (C-region), (ii) a truncated
multimerizing component, (iii) an amino acid sequence
between 1 to about 200 amino acids in length having at least
one cysteine residue, (iv) a leucine zipper, (v) a helix loop
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embodiment, F is a full-length or truncated immunoglobulin
domain consisting of amino acids 232-458, 232-457, or
352-458 of SEQ ID NO:S8.

[0008] The receptor components may be arranged in dif-
ferent orders, for example, R1R2F; R2R1F; R1FR2; R2FR1;
FR1R2; FR2R1, etc. The components of the fusion polypep-
tide may be connected directly to each other, or connected
via a spacer sequence.

[0009] In a third aspect, the invention features a multim-
eric VEGF-binding protein, comprising two or more fusion
polypeptides of the invention (also called a VEGF “trap”). A
VEGEF trap composed of two fusion polypeptides having at
least one truncated multimerizing component is termed a
“truncated mini-trap.” The multimeric VEGF-binding pro-
tein of the invention is capable of binding VEGF with an
affinity (Kd) of at least 1x107*° M, preferably at least
1x11 M, even more preferably at least 1x107** M, as
measured by Biacore-based assays.

[0010] The C-region may be created in the multimerizing
component by insertion, deletion, or mutation, such that an
enzymatically or chemically cleavable site is created. The
C-region may be created in any multimerizing component
and at any position within; preferably, the C-region is
created in a full-length Fc domain, or a fragment thereof, or
a C3 domain. The C-region may be a site cleavable by an
enzyme, such as, thrombin, ficin, pepsin, matrilysin, or
prolidase or cleavable chemically by, for example, formic
acid or CUCL,.

[0011] In all embodiments of the VEGF-binding fusion
polypeptides of the invention (including full length VEGF-
binding fusion polypeptides, truncated VEGF-binding
fusion polypeptides, etc.), a signal sequence (S) may be
included at the beginning (or N-terminus) of the fusion
polypeptide of the invention. The signal sequence may be
native to the cell, recombinant, or synthetic.

[0012] The components of the fusion polypeptide may be
connected directly to each other or be connected via spacers.
In specific embodiments, one or more receptor and/or fusion
partner components of the fusion polypeptide are connected
directly to each other without spacers. In other embodi-
ments, one or more receptor and/or fusion partner compo-
nents are connected with spacers.

[0013] In a fourth aspect, the invention encompasses vec-
tors comprising the nucleic acid molecules of the invention,
including expression vectors comprising the nucleic acid
molecule operatively linked to an expression control
sequence. In a fifth aspect, the invention encompasses
host-vector systems for the production of a fusion polypep-
tide which comprise the expression vector, in a suitable host
cell; host-vector systems wherein the suitable host cell is a
bacterial, yeast, insect, mammalian cell; an E. Coli cell, or
a COS or CHO cell. Additional encompassed in a sixth
aspect are VEGF-binding fusion polypeptides of the inven-
tion modified by acetylation or pegylation, and other post-
translational modifications resulting from expression in a
mammalian cell line. Methods for acetylating or pegylating
a protein are well known in the art. In specific embodiments,
the fusion polypeptide of the invention expressed in a
mammalian cell line such as a CHO cell comprises amino
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