examples, the binding agent is an antibody that comprises a heavy chain variable region of SEQ ID
NO:64; and a light chain vanable region of SEQ ID NO:12,

[6026] In some examples, the binding agent is antibody 21R83 or antibody 219R45-MB-21R83.

[0027] In certain examples of each of the aforementioned aspects or examples, as well as other aspects
and/or examples described elsewhere herein, the binding agent is a bispecific antibody. In some
examples, the bispecific anitbody specifically binds human VEGF and a second target. In some
examples, the bigpecific antibody specifically binds human DIL.L4 and a second target. In some examples,
the bispecific antibody specifically binds both human VEGF and human DLL4. In some examples, the
bispecific antibody modulates angiogenesis. In certain examples, the bispecific antibody inhibits Notch
signaling, In some examples, fhe bispecific antibody modulates angiogenests and nbibits Notch
signaling. In some examples, the bispecific antibody reduces the number of frequency of cancer stem
celts. In certain examples, the bispecific anttbody comprises two identical light chains. In certain
examples the bispecific antibody is an IgG antibody (e.g., IgG2).

[0028] In some examples, the bispecific antibody comprises: a first antigen-binding site that specifically
binds human VEGF, wherein the first antigen-binding site comprises a heavy chain CDR1 comprising
NYWMH {SEQ ID NO:17), a heavy chain CDR2 comprising DINPSNGRTSYKEKFKR (SEQ ID
NO:18), and a heavy chain CDR3 comprising HYDDKYYPLMDY (SEQ ID NO:19). In some examples,
the bispecific antibody further comprises: a light chain CDR1 comprising RASESVDNYGISFMK (SEQ
ID NO:20), a light chain CDR2 comprising AASNQGS (SEQ 1D NO:21), and a light chain CDR3
comprising QQSKEVPWTFGG (SEQ ID NO:22). In some examples, the bispecific antibody comprises:
a first antigen-binding site that specifically binds human VEGF, wherein the first antigen-binding site
comprises (a) a heavy chain CDR1 comprising NYWMH (SEQ ID NO:17), a heavy chain CDR2
comprising DINPSNGRTSYKEKFKR (SEQ ID NO:18), and a heavy chain CDR3 comprising
HYDDEKYYPLMDY (SEQ ID NO:19), and (b) a light chain CDR1 comprising RASESVDNYGISFMK.
(SEQ ID NO:20}, a light chain CDR2 comprising AASNQGS {SEQ ID NO:21), and a light chain CDR3
comprising QQSKEVPWTFGG (SEQ 1D NO:22).

[0029] In ssneshersepeeteertain examples, the bispecific antibody comprises: a first antigen-binding site
that specifically binds human DLL4, wherein the first antigen-binding site comprises a heavy chain
CDR1 comprising TAYYIH (SEQ 1D NO:13) or AYYIH (SEQ ID NO:79), a heavy chain CDR2
comprising YIX, XL YXGXATNYNQRKFKG (SEQ ID NO:80), wherein X, is serine or alamine, X; is
asparagine, serine, or glycine, X; is asparagine or lysine, and X, is arginine, giycine, or aspartic acid , and
a heavy chain CDR3 comprising RDYDYDVGMDY (SEQ TD N(O:16); and a light chain CDRI
comprising RASESVDNYGISFMK (SEQ ID NO:20), a light chain CDR2 comprising AASNQGS (SEQ
ID NO:21), and a light chain CDR3 comprising QQSKEVPWTFGG (SEQ ID NO:22). In some
examples, the bispecific antibody comprises: a first antigen-binding site that specifically binds human
DLL4, wherein
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the first antigen-binding site comprises a heavy chain CDR1 comprising TAYYIH (SEQ ID NO:13), a
heavy  chain CDR2 comprising YIANYNRATNYNQKFKG {SEQ D NO:14},
YISSYNGATNYNQKFKG (SEQ ID NO:135), YIAGYKDATNYNQKFKG (SEQ ID N(C:59), or
YISNYNRATNYNQKFKG (SEQ ID NO:65), and a heavy chain CDR3 comprising RDYDYDVGMDY
{(SEQ ID NO:16). In some examples, the bispecific antibody further comprises: a light chain CDRI1
comprising RASESVDNYGISFMK (SEQ 1D NO:20), a light chain CDR2 comprising AASNQGS (SEQ
1D NO:21), and a light chain CDR3 comprising QQSKEVPWTEGG (SEQ ID NO:22). In some
examples, the the bispecific antibody comprises: a first antigen-binding site that specifically binds human
DLLA4, wherein the first antigen-binding site comprises {a) a heavy chain CDR1 comprising TAYYIH
(SEQ ID NO:13), a heavy chain CDR2 comprising YIANYNRATNYNQKFKG (SEQ ID NO:14),
YISSYNGATNYNQKFKG {(SEQ ID NO:15), YIAGYKDATNYNQKFKG (SEQ ID NO:59), or
YISNYNRATNYNQKFEG (SEQ ID NO:65), and a heavy chain CDR3 comprising RDYDYDVGMDY
{SEQ ID NO:16), and (b) a light chain CDRI1 comprising RASESVDNYGISFMK (SEQ ID NO:20), a
light chain CDR2 compnsing AASNQGS (SEQ ID NO:21), and a light chain CDR3 comprising
QQSKEVPWTFGG (SEQ 1D NO:22).

(002092 In one aspect, there 15 provided a bisvecific monocional antibody compnsing ab 2 firsl antigen-

binding site that specifically binds hurpan vascular endothelial orowth frctor (VEGE) and ©) o second

sntigen-binding site that specificallv binds human delta-like 4 hieand (DLL4Y, wherein the Frst anfipen-
binding site comprises g heavy chain CURI comprising NY WML (SEC T80 NG 1T, a heave chain CDR2Z
comprising DINPSNGRUTSYEREKFER (SEHG 1y NOGIEYL and a heavy chamm CDES comprising
HYDIDKYYPLMDY (SEG I NO19Y): wherein the second antigen-binding site comprises a heavy chain
CDRI comprising TAYVYIH (BEG 1D NG:I3) or AYYIH (SEQ 1D NG:79)Y, a heavy chain CDRZ
comprising Y IGYATNYNOQEFEG (SEQ 1D NGB0, wherein 2, s seripe or alanine, X, is
asparagine, serige, or glveing, X is asparagine or lvsine, and X, is arginine, glycine, or aspartic acid | and
2 heavy cham CDR3 compriging RDYDYDVOMDY (5EQ 1D NO 16y and wherein both the first and
second antizen-binding sites comorise g lishi chain CORL comprising RASESVDINYGISFME (SEC D
NO:20y, a light chain CDRZ comprising AASNOOGE (BEC 1D NOZ1y and g Hebt cham CDER3
comorising QOSKEVPWTFGG (SEG I WOy

(002901 In another aspecl, there is provided an solaled monoclonal antibody that specifically binds
human DLILA4, which comprises: a heavy chain CDR1 comprisme TAYYIH (S8EQ 1D NO:13) o
heavy  chain CDR2  comprismg YISNYNPRATWYNOKIKG  (SECG I NO-65Y
YIANYNRATNYNGEKFEG (SEQ 1D NO:14), or YIAGYKDATNYNOKFRG (SEC 1D NO A%
and a heavy chain CDR3 comprising RDYDYDVOMDY (SEQ 1D NO:i6): and a light chain
CDRI comprising RASESVDNYGISFME (5B 1D NO:20 a hebt cham CDR? comprising
AASNOGS (SEQ ID W21y, and a light chain CINES comprising QOSKEVPWTEFGG (SEQ [D
[0030] In ene-sspeesome examples, Here-is-previded-a-the bispecific antibody comprisesing: a) a first
antigen-binding sife that specifically binds human VEGF, and b) a second antigen-binding site that
specifically binds human DLL4, wherein the first antigen-binding site comprises a heavy cham CDR1
comprising NYWMH (SEQ ID NO:17), a heavy chain CDR2 comprising DINPSNGRTSYKEKFKR
{SEQ ID NO:18), and a heavy chain CDR3 comprising HYDDKYYPLMDY (SEQ ID NO:19); wherein
the second antigen-binding site comprises a heavy chain CDR1 comprising TAYYIH (SEQ ID NO:13) or
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AYYTH (SEQ ID NO:79), a heavy chain CDR2 comprising YIX, X YXXUATNYNQKFKG (SEQ ID
NO:80), wherein X, is serine or alanine, X, is serine, asparagine, or glycine, X; is asparagine or lysine,
and X, is glysine, arginine,or aspartic acid , and a heavy chain CDR3 comprising RDOYDYDVGMDY
(SEQ ID NO:16); and a light chain CDR1 comprising RASESVDNYGISFMK (SEQ 1D NO:20), a light
chain CDR2 comprising AASNQGS (SEQ ID NO:21), and a light chain CDR3 comprising
QQSKEVPWTFGG (SEQ D NO:22). In some examples, the bispecific antibody comprises: a) a first
antigen-binding site that specifically binds human VEGEF, and b} a second antigen-binding site that
specifically binds human DLL4, wherein the first antigen-binding site comprises a heavy chain CDR1
comprising NYWMH (SEQ ID NO:17), a heavy chain CDR2 comprising DINPSNGRTSYKEKFKR
(SEQ ID NO:18), and a heavy chain CDR3 comprising HYDDREYYPLMDY (SEQ ID N(O:19); wherein
the second antigen-binding site comprises a heavy chain CDR1 comprising TAYYIH (SEQ ID NO:13), a
heavy chain CDR2 comprising YIANYNRATNYNQKFKG (SEQ 1D NO:14), and a heavy chain CDR3
comprising RDYDYDVGMDY (SEQ ID NO:16); and wherein both the first and second antigen-binding
sites comprise a light chain CDRI1 comprising RASESVDNYGISFMEK (SEQ ID NO:20}, a light chain
CDR2 comprising AASNQGS
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variable region having at least 95% sequence identity to SEQ ID NO:11, and/or a light chain variable
region having at least 95% sequence identity to SEQ TD N(:12.

[0032] In some examples, the bispecific antibody specifically binds human DLI4, and comprises: a
heavy chain variable region having at least 90% sequence identity to SEQ ID NO:9, SEQ ID NO:10, SEQ
1D NO:38, or SEQ 1D NO:64; and/or a light chain variable region having at least $0% sequence identity
to SEQ ID NO:12. in some examples, the bispecific antibody specifically binds human DLE4, and
comprises: a heavy chain variable region having at least 95% sequence identity to SEQ D N9, SEQ ID
NO:10, SEQ ID NO:58, or SEQ 1D NO:64; and/or a light chain variable region having at least 95%
sequence identity to SEQ ID NO:12.

[0033] In some examples, the bispecific antibody specifically binds human VEGF and human DLL4, and
comprises: {(a) a first heavy chain variable region having at least 90% sequence identity to SEQ ID
NO:11; (b} a second heavy chain variable region having at least 90% sequence identity to SEQ ID NO:9,
SEQ ID NO:10, SEQ ID NO:58, or SEQ ID NO:64; and (c) a first and a second light chain variable
region having at least 90% sequence identity to SEQ ID NO:12. In some examples, the VEGEF/DLLA
bispecific antibody comprises (a) a first heavy chain variable region having at least 95% sequence identity
to SEQ ID NO:11; (b) a second heavy chain variable region having at least 95% sequence identity to SEQ
ID NO:9; and (c) a first and a second light chain variable region having at least 95% sequence identity to
SEQ ID NO:12. In some examples, the VEGF/DLL4 bispecific antibody comprises {a) a first heavy
chain variable region having at least 95% sequence identity to SEQ ID NO:11; (b) a second heavy chain
variable region having at least 95% sequence identity to SEQ ID NO:10; and (c} a first and a second Hght
chain variable region having at least 95% sequence identity to SEQ ID NO:12. In some examples, the
VEGF/DLL4 bispecific antibody comprises (a) a first heavy chain variable region having at least 95%
sequence identity to SEQ ID NO:11; (b) a second heavy chain variable region having at least 93%
sequence identity to SEQ ID NO:358; and {c) a first and a second light chain variabie region having at least
95% sequence identity to SEQ ID NO:12. In some examples, the VEGF/DLL4 bispecific antibody
comprises (a} a first heavy chain variable region having at least 95% sequence identity to SEQ ID NO:11;
{b) a second heavy chain variable region having at least 95% sequence identity to SEQ [D NO:64; and (¢)
a first and a second light chain variable region having at least 95% sequence identity to SEQ ID NO:12.
[6034] In some examples, the VEGF/DLL4-binding agent is a bispecific antibody comprising (a) a first
antigen-binding site that binds human VEGF with a Ky, between about 0.1 nM and about 1.0 nM and (b) a
second antigen-binding site that specifically binds human DLL4 with a Ky, between about 0.1 nM and
about 20 nM. In certain examples, the bispecific antibody comprises two identical light chains.

[0034a] In another aspect, there is provided a bispecific antibody that specifically binds human VEGF and
human DILL4, comprising: (a) a heavy chain of SEQ ID NO: 7; (b) a heavy chain of SEQ ID NO: 62,
SEQ ID NO: 5, SEQ ID NO: 6, or SEQ ID NO: 56; and (¢) two light chains of SEQ ID NO: 8.

{0035] In one aspect, the VEGF/DLL4-binding agent is a bispecific antibody selected from the group
consisting of 219R45-MB-21M 18, 219R45-MB-21R79, 219R45-MB-21R75, and 219R45-MB-21R83.
[0035a] In another aspect, there is provided an isolated monocional antibody that specifically binds
human VEGF, which comprises: {a) a heavy chain CDR1 comprising NYWMH (SEQ ID NO:17), a
heavy chain CDR2 comprising DINPSNGRTSYKEKFKR {SEQ ID NO:18), and a heavy chain CDR3
comprising HYDDKYYPLMDY (SEQ ID NO:19); and (b) a HLight chain CDRI comprising
RASESVDNYGISFMK
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(SEQ ID NO:20), a light chain CDR2 comprising AASNQGS (SEQ ID NO:21), and a light chain CDR3
comprising QQSKEVPWTFGG (SEQ ID NO:22).

[0036] In certain examples of each of the aforementioned aspects, as well as other aspects and/or
examples described elsewhere herein, the binding agent or antibody is isolated.

603621 In one aspect, there is provided a polypeptide comprising & sequence selected from the group
consisting oft SEQ 1D NO: 12, SEQ ID NO:1, SEO ID NG:2. SEO ID NO:3, SEG 1D NO4, SEG 1D
NO:5, SEQ D NOwS, SEQ 1D NOZ, SEQ 1D NO:8, SEQ 1D NOG:S, 8EGQ iD NO16, SEQ 1D NO:11L,
SEQ ID NO:46, SEO ID NO:47, SEQ 1D NG:48, SEQ ID NO:49, SEQ ID NO:536, SEQ 1D NO:57, SEQ
D NO;58, SEQ 1D NOW62, SEO 1D NO:63, and SEQ I3 NG:64.

group consisting of: SEQ ID NO:12, SEQ ID NG:1, SEQ ID NO:2, SEQ ID NO:3, SEQ ID NO:4, SEQ
ID NO:5, SEQ ID NO:6, SEQ ID NO:7, SEQ ID NO:8, SEQ ID NO:9, SEQ ID NO:10, SEQ ID NO:114,
SEQ ID NO:46, SEQ ID NO:47, SEQ ID NO:48, SEQ ID NO:49, SEQ ID NO:56, SEQ 1D NO:57, SEQ
ID NO:38, SEQ ID NO:62, SEQ ID NO:63, and SEQ ID NO:64. In some examples, the polypeptide is
isolated. In certain examples, the polypeptide is substantially pure. In certain examples, the polypeptide
is an antibody or part of an antibody, such as an antibody fragment.

{0038] In another aspect, the present disclosure provides isolated polynucleotide molecules comprising a
polynucieotide that encodes the binding agents and/or polypeptides of each of the aforementioned aspects,
as well as other aspects and/or examples described herein. In some examples, the polynucleotide
comprises a sequence selected from the group consisting oft SEQ D NO:29, SEQ ID NG:30, SEQ ID
NO:31, SEQ ID NO:32, SEQ ID NO:33, SEQ ID NO:34, SEQ ID NO:35, SEQ ID NO:36, SEQ ID
NO:37, SEQ ID NO:38, SEQ ID NO:39, SEQ ID N0:40, SEQ ID NO:50, SEQ ID NO:51, SEQ ID
NO:52, SEQ ID NQ:53, SEQ ID NO:54, SEQ ID NO:35, SEQ ID NO:6), SEQ 1D NO:61, SEQ ID
NO:66, SEQ 1D NO:67, SEQ TD NO:68, SEQ ID NO:69, SEQ ID NO:70, SEQ ID NO:71, SEQ 1D
NQO:72, SEQ ID NO:73, and SEQ ID NO:74. The invention further provides expression vectors that
comprise the polynucleotides, as well as cells that comprise the expression vectors and/or the
polynucleotides. In some examples, the cell is a prokaryotic cell or a eukaryotic cell.

[0039] Also disclosed are methods of inhibiiing growth of a tumor, comprising contacting the tamor with
an effective amount of an antibody {or other binding agent) that binds VEGF, DLLA4, or both VEGF and
DLLA4, including each of those antibodies (or other binding agents) described herein.

[0040] Also disclosed is a method of inhibiting the growth of a tumor in a subject, comprising
administering to the subject a therapeutically effective amount of an antibody (or other binding agent) that
binds VEGF, DLL4, or both VEGF and DLL4, including each of those antibodies (or other binding
agents) described herein,

[0041] Also disclosed is a method of modulating angiogenesis in a subject, comprising administering to
the subject a therapeutically effective amount of an antibody (or other binding agent) that binds VEGF,
DLLA, or both VEGF and DLL4, including each of those antibodies (or other binding agents) described
herein.

10042] Also disclosed is a method of reducing the tumorigenicity of a tumor in a subject, comprising
administering to the subject a therapeutically effective amount of an aniibody (or
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other binding agent) that binds VEGF, DLL4, or both VEGF and DLLA, including each of those
antibodies (or other binding agents) described herein.
[0042a] In another aspect, there is provided a use of the antibody as described herein in the manufacture
of a medicament for inhibiting growth of a tumor.
[0042k=] In one aspect, there is provided the antibody as described herein for use in therapy. In another
aspect, there is provided the antibody as described herein for use in inhibiting growth of a tumor.
10043} Also disclosed is a method of reducing the tumorigenicity of a tumor in: a subject by reducing the
frequency of cancer stem cells in the tumor, comprising administering to the subject a therapeutically
effective amount of an antibody (or other binding agent) that binds VEGF, DLL4, or both VEGY and
DILLA4, including each of those antibodies (or other binding agents) described herein.
[0044] Also disclosed is methods of treating cancer in a subject, comprising administering to the subject
a therapeutically effective amount of an antibody (or other binding agent) that binds VEGF, DLLA, or
both VEGF and DLL4, including each of those antibodies (or other binding agents) described herein.
[0044a] In another aspect, there is provided a use of the antibody as described herein in the manufacture
of a medicament for treatment of cancer.
[0044b] In another aspect, there is provided the antibody as described herein for use in the treatment of
cancer.
[0044¢] In another aspect, there is provided a pharmaceutical composition comprising the antibody as
disclosed herein and & pharmaceutically acceptable camier.
[0045] Pharmaceutical compositions comprising a binding agent (e.g., antibody) desctibed herein and a
pharmaceutically acceptable carrier are further provided, as are cell lines that express and/or produce the
binding agents. Methods of treating cancer and/or inhibiting tumor growth in a subject (e.g.,  human)
comprising administering to the subject an effective amount of a composition comprising the binding
agents are also provided.
[0045a] In yet another aspect, there is provided an in vitro method for the production of an antibody,
comprising expression at least one polynucleotide of the present disclosure in a cell.
{0046] Where aspects or exampies of the invention are described in terms of a Markush group or other
grouping of alternatives, the present invention encompasses not only the entire group listed as a whole,
but also each member of the group individually and all possible subgroups of the main group, and also the
main group absent one or more of the group members. The present invention also envisages the explicit
exclusion of one or more of any of the group members in the claimed invention.

BRIEF DESCRIPTIONS OF THE DRAWINGS
[0047] Figure 1. 1A) Heavy chain and light chain CDRs of anti-VEGF/anti-DLL4 bispecific antibodies
219R45-MB-21M18, 219R45-MB-21M79, 219R45-MB-21M75, and 219R45-MB-21M83; 1B) Heavy
chain and light chain variable region SEQ ID NOs; 1C) Heavy chain and light chain SEQ ID NOs.
[0048] Figure 2. HTRF assay for simultaneous binding of bispecific antibodies to human VEGF and
human DLL4. Results are reported in Relative Fluorescence Units (RFU), which represent the ratio of the
relative fluorescence intensity at 665nm to the relative fluorescence intensity at 620nm. 219R45-MB-
21M18 (-e-); 219R45-MB-21R79 (-u-); 219R45 plus 21M18 (- & -); 219R45 plus 21R79 (-0-); 219R45 (-
W.); 21M18 (<0-); 21R79 (-0-); control antibody LZ-~1 (-A-).
[0049] Figure 3. Inhibition of VEGF-induced HUVEC proiiferation by anti-VEGF/anti-DLL4 bispecific
antibodies. Fluorescence intensity is read using an excitation wavelength of 530nm and an emission
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What is claimed is:

1.

A bispecific monoclonal antibody comprising:

a) a first antigen-binding site that specifically binds human vascular endothelial growth
factor (VEGF), and

b) a second antigen-binding site that specifically binds human delta-like 4 ligand (DLL4),

wherein the first antigen-binding site comprises a heavy chain CDRI1 comprising NYWMH
(SEQ ID NO:17), a heavy chain CDR2 comprising DINPSNGRTSYKEKFKR (SEQ
ID NQ:18), and a heavy chain CDR3 comprising HYDDKYYPLMDY (SEQ ID
NO:19);

wherein the second antigen-binding site comprises a heavy chain CDRI comprising TAYYIH
(SEQ ID NO:13) or AYYIH (SEQ ID NO:79), a heavy chain CDR2 comprising
YIX X YXGXGATNYNQKFKG (SEQ ID NO:80), wherein X, is serine or alanine,
X, is asparagine, serine, or glycine, Xs is asparagine or lysine, and X, is arginine,
glycine, or aspartic acid , and a heavy chain CDR3 comprising RDYDYDVGMDY
{(SEQ ID NO:16); and
wherein both the first and second antigen-binding sites comprise a light chain CDR1
comprising RASESVDNYGISFMK (SEQ ID NO:20), a light chain CDR2
comprising AASNQGS (SEQ ID NO:21), and a light chain CDR3 comprising
QQSKEVPWTFGG (SEQ ID NO:22).

The bispecific antibody of claim 1, wherein the second antigen-binding site comprises a
heavy chain CDR1 comprising TAYYIH (SEQ ID NO:13), a heavy chain CDR2 comprising
YISNYNRATNYNQKFKG (SEQ ID NO:65), YIANYNRATNYNQKFKG (SEQ ID

- NO:14), YISSYNGATNYNQKFKG (SEQ ID NO:15), or YIAGYKDATNYNQKYKG
(SEQ ID NO:59), and a heavy chain CDR3 comprising RDYDYDVGMDY (SEQ ID
NO:16).

The bispecific antibody of claim 1 or claim 2, which comprises:
(a) a first heavy chain variable region having at least 90% sequence identity to SEQ ID
NO:11;
(b) a second heavy chain variable region having at least 90% sequence identity to SEQ ID
NO: 64, SEQ ID NO:9, SEQ ID NO:10, or SEQ ID NO:58, ; and
{c) a first and a second light chain variable region having at least 90% sequence identity
to SEQ ID NO:12.
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The bispecific antibody of any one of claims 1-3, which is a recombinant antibody, a
chimeric antibody, a humanized antibody, a human antibody, an IgG1 antibody, or an igG2
antibody.

The bispecific antibody of any one of claims 1-3, which comprises a first human IgG2
constant region with amino acid substitutions at positions corresponding to positions 249
and 288 of SEQ 1D NO:42, wherein the amino acids are replaced with glutamate or
aspartate, and a second human IgG2 constant region with amino acid substitutions at
positions corresponding to positions 236 and 278 of SEQ ID NO:42, wherein the amino

acids are replaced with lysine.

The bispecific antibody of any one of claims 1-5, which:
(1) iﬁhibits binding of VEGF to at least one VEGF receptor;
(i1)  inhibits binding of DI.I4 to at least one Notch receptor;
(iii)  inhibits Notch signaling; and/or

(iv}  modulates angiogenesis.

A bispecific antibody that specifically binds human VEGF and human DLL4, comprising;
(a) a heavy chain of SEQ ID NO:7,;

(b) . aheavy chain of SEQ ID NO: 62, SEQ ID NO:5, SEQ ID NO:6, or SEQ ID NO:56 ;
and

(c) two light chains of SEQ ID NO:8.

A bispecific antibody selected from the group consisting of 219R45-MB-21R83, 219R45-
MB-21M18, 219R45-MB-21R79, and 219R45-MB-21R75.

An isolated monoclonal antibody that specifically binds human VEGF, which comprises:

(a) a heavy chain CDR1 comprising NYWMH (SEQ ID NO:17), a heavy chain CDR2 -
comprising DINPSNGRTSYKEKFKR (SEQ ID NO:18), and a heavy chain CDR3
comprising HYDDKYYPLMDY (SEQ ID NO:19); and

(b} a light chain CDR1 comprising RASESVDNYGISFMK (SEQ ID NO:20}), a light
chain CDR2 comprising AASNQGS (SEQ ID NO:21), and a light chain CDR3
comprising QQSKEVPWTFGG (SEQ 1D NO:22).
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The antibody of claim 9, which comprises:

(a) a heavy chain variable region having at least 90% sequence identity to SEQ ID
NO:11; and

(b} a light chain variable region having at least 90% sequence identity to SEQ ID

NO:12.

The antibody of claim 9, which comprises:
(a) a heavy chain compﬁsing SEQ ID NO:49; and
(b) a light chain comprising SEQ ID NO:8.

The antibody of any one of claims 9-11, which inhibits binding of VEGF to at least one
VEGF receptor.

An isolated monoclonal antibody that specifically binds human DLL4, which comprises:

a) a heavy chain CDR1 comprising TAYYTH (SEQ ID NO:13), a heavy chain CDR2
comprising, YISNYNRATNYNQKFKG (SEQ ID
NO:65),YIANYNRATNYNQKFKG (SEQ ID NO:14), or
YIAGYKDATNYNQKFKG (SEQ ID NO:59) and a heavy chain CDR3 comprising
RDYDYDVGMDY (SEQ ID NO:16); and

b} a light chain CDR1 comprising RASESVDNYGISFMK (SEQ ID NO:20), a light
chain CDR2 comprising AASNQGS (SEQ ID NO:21), and a light chain CDR3
comprising QQSKEVPWTFGG (SEQ ID NO:22).

The antibody of claim 13, which comprises:

(a) a heavy chain variable region comprising SEQ ID NO: 64, SEQ ID NO:10, or SEQ
ID NO:58; and

(b) a light chain variable region comprising SEQ ID NO:12.

The antibody of any one of claims 9-14, which is a recombinant antibody, a chimeric
antibody, a humanized antibody, a human antibody, a bispecific antibody, an IgG1 antibody,
an 1gGG2 antibody, or an antibody fragment comprising an antigen-binding site.
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A pharmaceutical composition comprising the antibody of any one of claims 1-15 and a

pharmaceutically acceptable carrier.
A cell comprising or producing the antibody of any one of claims 1-15.

An isolated polyvnucleotide molecule comprising a polynucleotide that encodes the antibody

of any one of claims [-15.
A vector comprising the polynucleotide of claim 18.

A cell comprising the polynucleotide of claim 18.

A polypeptide comprising a sequence selected from the group consisting of: SEQ ID NO:2,
SEQ ID NO:3, SEQ ID NO:6, SEQ ID NO:7, SEQ ID NO:10, SEQ ID NO:11, SEQ ID
NO:46, SEQ ID NO:47, SEQ ID NC:48, SEQ ID NO:49, SEQ ID NO:56, SEQ ID NO:57,
SEQ ID NO:58, SEQ ID NO:62, SEQ ID NO:63, and SEQ 1D NO:64.

Use of the antibody of any one of claims 1-15 in the manufacture of a medicament for

treatment of cancer.

The use of the antibody of claim 22, wherein the cancer is selected from the group
consisting of colorectal cancer, colon cancer, ovarian cancer, pancreatic cancer, lung cancer,
liver cancer, breast cancer, kidney cancer, gastrointestinal cancer, melanoma, cervical

cancer, glioblastoma, head and neck cancerand leukemia.

Use of the antibody of any one of claims 1-15 in the manufacture of a medicament for

inhibiting growth of a tumor.

The use of the antibody of claim 24, wherein the tumor is selected from the group consisting
of colorectal tumor, colon tumor, ovarian tumor, pancreatic tumor, lung tumor, liver tumor,
breast tumor, kidney tumor, gastrointestinal tumor, melanoma, cervical tumor, glioblastoma,

and head and neck tumor.

The use of the antibody of any one of claims 22-25, wherein the use comprises the antibody

and at least one additional therapeutic agent.
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" The use of the antibody of claim 26, wherein the at least one additional therapeutic agent is

a chemotherapeutic agent.

The use of the antibody of claim 26, wherein the at least one additional therapeutic agent is

a second antibody.

The antibody of any one of claims 1-15 for use in the treatment of cancer.

The antibody of claim 29, wherein the cancer is selected from the group consisting of
colorectal cancer, colon cancer, ovarian cancer, pancreatic cancer, lung cancer, liver cancer,
breast cancer, kidney cancer, gastrointestinal cancer, melanoma, cervical cancer,

glioblastoma, head and neck cancer and leukemia.
The antibody of any one of claims 1-15 for use in inhibiting growth of a tumor.

The antibody of claim 31, wherein the tumor is selected from the group consisting of
colorectal tumor, colon tumor, ovarian tumor, pancreatic tumor, lung tumor, liver tumor,
breast tumor, kidney tumor, gastrointestinal tumor, melanoma, cervical tumor, glioblastoma,

and head and neck tumor.

The antibody of any one of claims 29-32, wherein the treatment of cancer or the inhibiting

growth of a tumor comprises the use of at least one additional therapeutic agent.

The antibody of claim 33, wherein the at least one additional therapeutic agent is a

chemotherapeutic agent.

The antibody of claim 33, wherein the at least one additional therapeutic agent is a second

antibody.

An in vitro method for the production of an antibody, comprising expressing at least one

polvnucleotide of claim 18 in a cell.

The antibody of any one of claims 1-15 for use in therapy.
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What is c¢lained is:
I.

A bispecific antibody comprising:
a) a first antigen-binding site that specifically binds human vascular endotheligl growth
factor (VEGF), and
b) a second antigen-binding site that specifically binds human delta-like 4ligand (DLL4),
wherein the first antigen-binding site comprises a heavy chain CDR1 cqmpréing NYWMH
(SEQ ID NO:17), a heavy chain CDR2 comprising DINPSNGRTSYKEKFKR (SEQ
ID NO:18), and a heavy chain CDR3 comprising HYDDKYYPIMDY (SEQ ID
NO:19); / |
wherein the second antigen-binding site comprises a heavy chain Rl comprising TAYYIH
(SEQ ID NO:13) or AYYIH (SEQ ID NO:79), a heg¥y chain CDR2 comprising
YIX KoY X XGATNYNQKFKG (SEQ ID NO:SOherein ¥ is serine or alanine,
X, is asparagine, serine, or glycine, X; is asparagine or lysine, and X, is arginine,
glycine, or aspartic acid , and a heavy chain ¢ZDR3 comprising RDYDYDVGMDY
(SEQ ID NO:16); and
wherein both the first and second antigegf-binding sites comprise a light chain CDRI1
comprising RASESVDNYGISFMK (8EQ 1D NO:20), a light chain CDR2
comprising AASNQGS (SEQ ID N@:21), and a light chain CDR3 comprising
QQSKEVPWTFGG (SEQ ID N:22).
The bispecific antibody of claim 1, wh érein the second antigen-binding site comprises a
heavy chain CDR1 comprising TA TH (SEQ ID NO:13), a heavy chain CDR2 comprising
YISNYNRATNYNQKFKG 0 NO:65), YIANYNRATNYNQKFKG (SEQ ID
NO:14), YISSYNGATNW’Q KG (SEQ ID NO:15), or YIAGYKDATNYNQKFKG
(SEQ ID NO:59), and a heay¥ chain CDR3 comprising RDYDYDVGMDY (SEQ ID
NO:16). /
The bispecific antibody 6 claim 1 or claim 2, which comprises:

(a) a first heavy chair/variable region having at least 90% sequence identity to SEQ ID
; g

to/8EQ ID NO:12.
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The bispecific antibody of any one of claims 1-3, which comprises a first CH3 domain‘and a
second CH3 domain, each of which 1s modified to promote formation of heteromulgimers.
The bispecific antibody of any one of claims 1-4, wherein the first and second CH3 domains
are modified based upon electrostatic effects.
The bispecific antibody of any one of claims 1-5, which is a monoclonal antibody, a
recombinant antibody, a chimeric antibody, a humanized antibody, a hunan antibody, an
IgG1 antibody, or an IgG2 antibody.

The bispecific antibody of any one of claims 1-5, which comprises @first human IgG?2
constant region with amino acid substitutions at positions corresponding to positions 249
and 288 of SEQ ID NO:42, wherein the amino acids are replacéd with glutamate or
aspartate, and a second human IgG2 constant region with ?(1{10 acid substitutions at
positions corresponding to positions 236 and 278 of SE?/ D NO:42, wherein the amino

acids are replaced with lysine.

The bispecific antibody of any one of claims 1-7, which:
(i) inhibits binding of VEGF to at leagf one VEGF receptor;
(i1)  inhibits binding of DLL4 to at least one Notch receptor;
(111)  inhibits Notch signaling; andjor
(iv)  modulates angiogenesis.
A bispecific antibody that specifically binds human VEGF and human DLL4, comprising:
{a) a heavy chain of SEQ ID WO:7,
(b) a heavy chain of SEQ 1§ NO: 62, SEQ ID NO:5, SEQ ID NO:6, or SEQ ID NO:56 ;
and

{c) two light chains of/SEQ ID NO:8.

A bispecific antibody'selected from the group consisting of 219R45-MB-21R83, 219R45-
MB-21M18, 219R45-MB-21R79, and 219R45-MB-21R75.

An isolated adtibody that specifically binds human VEGF, which comprises:

(a) a héavy chain CDR1 comprising NYWMH (SEQ ID NO:17), a heavy chain CDR2
omprising DINPSNGRTSYKEKFKR (SEQ ID NO:18), and a heavy chain CDR3
comprising HYDDKYYPLMDY (SEQ ID NO:19); and
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a light chain CDR1 comprising RASESVDNYGISFMK (SEQ ID NO:20), a i /
chain CDR2 comprising AASNQGS (SEQ ID NQO:21), and a light chain CDR3
comprising QQSKEVPWTFGG (SEQ ID NO:22).

The antibody of claim 11, which comprises:

(a)

(b)

NO:12.

a heavy chain variable region having at least 90% sequence identity to SEQ ID
NO:11; and
a light chain variable region having at least 90% sequence idgfitity to SEQ ID

The antibody of claim 11, which comprises:

()

(b)

a heavy chain comprising SEQ ID NO:49 or SEQ ID NO:7; and
a light chain comprising SEQ ID NO:8.

The antibody of any one of claims 11-13, which inHibits binding of VEGF to at least one
VEGEF receptor. '

An isolated antibody that specifically binds/human DIL4, which comprises:

(2)

(b)

a heavy chain CDR1 comprising LJAYYIH (SEQ ID NO:13) or AYYIH (SEQ ID
NO:79), a heavy chain CDR2 ¢gomprising YIX X, YXaX4sATNYNQKFKG (SEQ ID

NO:80), wherein X is sering or alanine, X; is asparagine, serine, or glycine, X; is

asparagine or lysine, and X4 is arginine, glycine, or aspartic acid , and a heavy chain
CDR3 comprising RDYDYDVGMDY (SEQ ID NO:16); and

a light chain CDR1 mprising RASESVDNYGISEMK (SEQ ID NOG:20), a light
chain CDR2 comptising AASNQGS (SEQ ID NO:21), and a light chain CDR3
comprising QUSKEVPWTFGG (SEQ ID NO:22).

The anfi ody of claim 15 or claim 16, which comprises:

(a)

a heavy chain variable region comprising SEQ ID NO: 64, SEQ ID NO:10, or SEQ
ID NO:58; and
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18.

19.

20.

21.

22.

24.

25.

26.

27.

(b) a light chain variable region comprising SEQ ID NO:12.

The antibody of any one of claims 11-17, which is a monoclonal antibody, a recontbinant

antibody, a chimeric antibody, a humanized antibody, a human antibody, a bispgcific
antibody, an IgG1 antibody, an IgG2 antibody, or an antibody fragment compfising an

antigen-binding site.

A pharmaceutical composition comprising the antibody of any one ofClaims 1-18 and a

pharmaceutically acceptable carrier.
A cell comprising or producing the antibody of any one of clai
An isolated polynucleotide molecule comprising a polyngcleotide that encodes the antibody
of any one of claims 1-18.

A vector comprising the polynucleotide of claim 21/

A cell comprising the polynucleotide of claim 22,

A polypeptide comprising a sequence selectéd from the group consisting of: SEQ ID NO:
12, SEQ 1D NO:1, SEQ ID NO:2, SEQ IJ2 NO:3, SEQ ID N4, SEQ ID NO:5, SEQ ID
NO:6, SEQ ID NO:7, SEQ ID NO:8, SEQ ID NO:9, SEQ ID NO:10, SEQ ID NO:11, SEQ
ID NO:46, SEQ ID NO:47, SEQ ID/NO:48, SEQ ID NO:49, SEQ ID NO:56, SEQ ID
NO:57, SEQ ID NO:58, SEQ ID N0O:62, SEQ ID NO:63, and SEQ ID NO:64.

Use of the antibody of any one6f claims 1-18 in the manufacture of a medicament for

treatment of cancer,
The use of the antibody of'claim 25, wherein the cancer is selected from the group
consisting of colorectal/cancer, colon cancer, ovarian cancer, pancreatic cancer, lung cancer,
liver cancer, breast cancer, kidney cancer, prostate cancer, gastrointestinal cancer,

melanoma, cervicgl cancer, bladder cancer, glioblastoma, head and neck cancer, lymphoma

and leulcemia.

Use of the/antibody of any one of claims 1-18 in the manufacture of a medicament for

inhibiting growth of a tumor.
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The use of the antibody of claim 27, wherein the tumor is selected from the group consigting

tumor, bladder tumor, glioblastoma, and head and neck tumor.

The use of the antibody of any one of claims 25-28, wherein the use comprisgé the antibody
and at least one additional therapeutic agent.

The use of the antibody of claim 29, wherein the at least one additional therapeutic agent is
a chemotherapeutic agent.

The use of the antibody of claim 29, wherein the at least one additignal therapeutic agent is
a second antibody.

The antibody of any one of claims 1-18 for use in the freatment of cancer.

The antibody of claim 32, wherein the cancer is selected from the group consisting of
colorectal cancer, colon cancer, ovarian cancer, pancreati¢ cancer, lung cancer, liver cancer,
breast cancer, kidney cancer, prostate cancer, gastrointgstinal cancer, melanoma, cervical
cancer, bladder cancer, glioblastoma, head and neck€ancer, lymphoma and leukemia.

The antibody of any one of claims 1-18 for use innhibiting growth of a tumor.

The antibody of claim 34, wherein the tumor is/éelected from the group consisting of
colorectal tumor, colon tumor, ovarian tumoy, pancreatic tumor, lung tumor, liver tumor,
breast tumor, kidney tamor, prostate tumoy, gastrointestinal tumor, melanoma, cervical
tumor, bladder tumor, glioblastoma, and’head and neck tumor.

The antibody of any one of claims 32435, wherein the treatment of cancer or the inhibiting
growth of a tumor comprises the uge of at least one additional therapeutic agent.

The antibody of claim 36, wherein the at least one additional therapeutic agent is a

chemotherapeutic agent.

The antibody of claim 36, wherein the at least one additional therapeutic agent 1s a second
antibody.
An in vitro method for'the production of an antibody, comprising expressing at least one

polynucleotide of claim 21 in a cell.




