CLAIMS
I. An anti-alphaSbetal antibody comprising

a VL domain comprising 2 CDR-L1 comprising TLSSQHSTYTIG (SEQ ID
NO:21); a CDR-L2 comprising LNSDSSHNKGS (residues 50-60 of SEQ ID NO:8); a CDR-L3
comprising AAYYAYGYV (SEQ ID NO:30); and

a VH domain comprising a CDR-H1 comprising GFTFSARWIY (residues
26-35 of SEQ ID NO:14); a CDR-H2 comprising GIKTKPATYATEYADSVEKG (residues 50-68
of SEQ ID NO:14); and a CDR-H3 comprising LTGMKYFDY (residues 101-109 of SEQ ID
NO:14). - |

2. An anti-alphaSbetal antibody comprising

a VL domain comprising a CDR-L.1 comprising SEQ ID NO: 21; a CDR-L2 comprising
residues 49-61 of SEQ ID NO: 8; a CDR-L3 comprising SEQ ID NO: 30; and

a VH domain comprising a CDR-H1 comprising residues 26-35 of SEQ ID NO:14; a
CDR-H2 comprising residues 50-65 of SEQ ID NO:14; and a CDR-H3 comprising residues 95~
102 of SEQ ID NO:14. '

3. The anti-a5P1 antibody of claim 1 or claim 2, wherein the VL domain comprises an
amino acid sequence shown in SEQ ID NO: 8 and the VH domain comprises an amino acid

sequence shown in SEQ ID NO: 14,

4. The anti-alphaSbetal antibody of any one of claims -3, which is a human, humanized,

chimeric, bispecific or multi specific antibody.

5. The anti-alphaSbetal antibody of any one of claims 1-3, which is an antibody fragment

that binds alphaSbetal.

6. The anti-alphaSbetal antibody of any one of claims 1-3, which is a full length IgGl
antibody.
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7. The anti-alphaSbetal antibody according to claim 5, wherein the antibody comprises an

Fc portion comprising a N297A substitution.

8. An isolated nucleic acid molecule encoding the anti-alphaSbetal antibody of any one of
claims 1-7. '
9. A host cell comprising the nucleic acid of claim 8.

10. A method of producing an anti-alphaSbetal antibody comprising culturing the host cell of

claim 9 so that the antibody is produced.

Il.  An immunoconjugate comprising the anti-alphaSbetal antibody of any one of claims 1-7

and a cytotoxic agent.

12. A pharmaceutical composition comprising the anti-alpha5betal antibody of any one of

claims 1-7 and 11 and a pharmaceutically acceptable carrier.

13.  The pharmaceutical composition of claim 12, further comprising a VEGF antagonist.
14. The pharmaceutical composition of claim 13, wherein the VEGF antagonist 1s an anti-
VEGF antibody.

15.  The pharmaceutical composition of claim 14, wherein the anti-VEGF antibody is

bevacizumab.

16.  The anti-alphaSbetal antibody of any one of claims 1-7 further comprising a detectable
label.

17.  The anti-alphaSbetal antibody of claim 16, wherein the detectable label is a member

selected from the group consisting of: a radioisotope, a fluorescent dye, and an enzyme.
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18.  The anti-alphaSbetal antibody of any one of claims 1-7 for use as a medicament.

19.  The anti-alphaSbetal antibody of any one of claims 1-7 for use in treating an individual
having a disease or disorder involving abnormal angiogenesis and/or vascular permeability or

leakage.

20. The antibody of claim 19, wherein the disease is cancer, ocular disease, or autoimmune

disease,

21. The anti-alphaSbetal antibody of any one of claims 1-7 for use in inhibiting

angiogenesis.

22. A method of detecting alphaSbetal protein in a sample suspected of containing the
alpha5Sbetal protein, the method comprising

(a) contacting the antibody of any one of claims 16 or 17 with the sample; and

(b) detecting formation of a complex between the anti-alphaSbetal antibody and

the alphaSbetalprotein.

23. The method of claim 22, wherein the sample is from a patient diagnosed with a disease

involving abnormal angiogenesis, abnormal vascular permeability, and/or vascular leakage.

24.  Use of an anti-alphaSbetal antibody of any one of claims 1-7 in the manufacture of a
medicament for treating an individual having a disease or disorder involving abnormal

angiogenesis and/or vascular permeability or leakage.

25.  The use of claim 24, wherein the disease or disorder is a member selected from the group

consisting of: cancer, an ocular disease, and an autoimmune disease.

26. The anti-alphaSbhetal antibody of claim 20 or the use of claim 25, wherein the cancer is
selected from the group consisting of colorectal cancer, lung cancer, breast cancer, renal cell

cancer, and glioblastoma.
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27.  The anti-alphaSbetal antibody of claim 20 or the use of claim 25, wherein the disease or
disorder is a member selected from the group consisting of retinopathy, age-related macular
degeneration, corneal neovascularization, comeal graft neovascularization, retinal

neovascularization, and neovascular glaucoma.

28.  The anti-alphaSbetal antibody of claim 20 or the use of claim 25, wherein an effective

amount of a VEGF antagonist is to be administered to the individual.

29, The anti-alphaSbetal antibody or use of claim 28, wherein the VEGF antagonist is an
anti-VEGF antibody.

30.  The anti-alphaSbetal antibody or use of claim 29, wherein the anti-VEGF antibody is

bevacizumab.

31.  The anti-alphaSbetal antibody or use of claim 28, wherein the VEGF antagonist is to be

administered prior to the anti-alphaSbetal antibody.,

32.  The anti-alpha5betal antibody or use of claim 28, wherein the VEGF antagonist and the

anti-alpha5betal antibody are to be administered simultaneously.

33.  The anti-alphaSbetal antibody or use of claim 28, where the individual is to be first
treated with the VEGF antagonist until the individual is unresponsive to VEGF antagonist

treatment and then the individual is to be treated with the anti-alphaSbetal antibody.

34, The anti-alphaSbetal antibody or use of claim 28, wherein said antibody is to be
administered with a therapeutic agent selected from the group consisting of an anti-neoplastic

agent, a chemotherapeutic agent, a growth inhibitory agent and a cytotoxic agent.

35. A kit for detecting alphaSbetal in a subject who has been treated with a VEGF

antagonist, said kit comprising
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(a) an anti-alphaSbetal antibody of any omne of claims 1-7 and 16-17. and

(b) instructions for use.

36.  Use of an anti-alphaSbetal antibody any one of claims 1-7 and 11 in the manufacture of a

medicament for inhibiting angiogenesis.
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1. An anti-alphaSbetal antibody comprising //

a VL domain comprising a CDR-L1 comprising TL-S/T-8/P/T-Q/N-H-F/8-T/I- jf"#
Y-K/T-I-G/D/S (SEQ ID NO:15); a CDR-L2 comprising L/I-N/T-S-D/H/S-G/S-8/L/T- H/YF 4
N/K/Q/T-K/T-G/A-D/S/V (SEQ ID NO:16); a CDR-L3 comprising G/A-S/A/Y-S/Y -Y S/A/Y-
SIY/T-GY-V/I(SEQ ID NO:17); and

‘a VH domain comprising a CDR-H! comprising GFTFS-N/A-RW-I/V- Y
(SEQ ID NO:18); a CDR-H2 comprising GIKTKP-N/A/T-I/R-YAT-E/Q- YADSVKG (SEQ ID
NO: 19); and a CDR- H3 comprising L/V-TG-M/K-R/K-YFDY (SEQ ID NO 20).

A_S,/

2. The anti-alphaSbetal antibody of claim 1, wherein ‘

the VL domain comprises a CDR-L1, CDR-L2, and CDR 13, each comprising a
sequence set forth in Figure 3 and :

the VH domain comprises a CDR-H1, CDR- HZ and CDR-H3, each comprising a

sequence set forth in Figure 3. ,

3. The anti- aiphaSbetal antibody of claim 1, wherein
' the VL domain comprises any one of SEQ ID NOS:3-8 and
the VH domain comprises any one of SEQ ID NOS: 11-14.
4, An anti-alphaSbetal an’fﬁaody comprising
a VL domain compmemg a CDR-L1 comprising TLLSSQHSTYTIG (SEQ 1D
NO:21); aCDR-L2 compmsmg LNSDSSHNKGS (residues 50-60 of SEQ ID NO:8); a CDR-L3
comprising AAYX;_AYGYV (SEQ ID NO:30): and
aVH doﬁ;{;din comprising a CDR-H1 comprising GFTFSARWTIY (residues
26-35 of SEQ ID NO:14); a CDR-H2 comprising GIKTKPAIYATEYADSVKG (residues 50-68
of SEQ 11’) NO:14); and a CDR-H3 comprising LTGMKYFDY (residues 101-109 of SEQ ID
NO 14)
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oG foprgntizalphaSbetal-antibody comprisipg e mmrm——-
a VL domain comprising a CDR-L1 comprising SEQ ID NO: 21; a CDR-L2 comprising

residues 49-61 of SEQ ID NO: 8; a CDR-L3 comprising SEQ ID NO: 30; and
a VH domain comprising a CDR-H1 comprising residues 26-35 of SEQ ID NO:14;
CDR-H2 comprising residues 50-65 of SEQ ID NO:14; and a CDR-H3 comprising residg:e’s;acl95~
102 of SEQ ID NO:14.

6. An anti-alphaSbetal antibody comprising

a VL domain comprising a CDR-L1 comprising TL-S/T-S/P/T- QfN—I—I -F/S-T/1-Y-K/T-1-
G/D/S (SEQ ID NO: 15); a CDR-L2 comprising L/I-N/T-S-D/H/S- G/S S/L/T H/Y-N/K/Q/1-
R/T-G/A-D/S/V (SEQ ID NO: 16); a CDR-L3 comprising G/A- S/A/Y S/Y Y-S/A/Y-S/Y/T-GY-
V/I{SEQ ID NO: 17); and !

a VH domain comprising a CDR-H1 comprising GFTFS N/A RW-I/V-Y (SEQ ID NO:
18); a CDR-H2 comprising GIKTKP-N/A/T-I/R-YAT-E/Q¢ Y ADSVKG (SEQ ID NO: 19); and a
CDR-H3 comprising L/V-TG-M/K-R/K-YFDY (SEQ _Eleﬁ‘NO:ZO) or is a variant having one or

more alterations in one or more of the CDR domains.

7. The anti-alpha5Sbetal antibody of clgin; 6, wherein the anti-a581 antibody is a variant

having one or more alterations in one or more of the CDR domains.

8. The anti-alphaSbetal antibd&y of claim 8, wherein said variant has one alteration in one

of the CDR domains.

9. The anti~a1pha5béfa1 antibody of claim 8, wherein said alteration is a conservative

substitution.

10.  The ant‘ialphaSbetal antibody of claim 8, wherein said alteration is an N to Q

substitutiqrii

Il The anti-alpha5betal antibody of claim 7, wherein the alteration results in an

ﬁ,ifﬁﬁprovement in affinity for a5B1.




el Demrir-amiti-alphasbetal antibody-comprising-a-VI-domain-cemprising-a- €DR-L3-comprising
G/A-S/A/Y-S/Y-Y-S/A/Y-S/Y/T-GY-V/T (SEQ ID NO: 17); and a VH domain comprising a /
CDR-H3 comprising L/V-TG-M/K-R/K-YFDY (SEQ ID NO:20). 4

13.  The anti-alphaSbetal antibody of claim 12, wherein the anti-o581antibody compnses a
VL domain comprising a CDR-L1 comprising TL-S/T-S/P/T-Q/N-H-F/S-T/I-Y-K/T- 1~G/D/ S
(SEQ ID NO: 15); a CDR-L.2 comprising L/I-N/T-S-D/H/S-G/S-S/L/T-H/Y - N/K/Q/I ‘K/T-GIA-
D/S/V (SEQ ID NO: 16); and a VH domain comprising a CDR-H1 compnsmg GFTFS~N/A-
RW-I/V-Y (SEQ ID NO: 18); a CDR-H2 comprising GIKTKP-N/A/T-I/R- YAT -E/Q-
YADSVKG (SEQ ID NO: 19); or is a variant having one or more altcraﬁons in ong or more of
the CDR domains. ’

14.  The anti-alphaSbetal antibody of claim 12, wherein theVH domain comprises SEQ ID
NO:14. i

15.  An anti-alphaSbetal antibody comprising a{fL domain and a VH domain, wherein the
VH domain comprising a CDR-HI 001npr151ng GFTFS N/A-RW-I/'V-Y (SEQ ID NO: 18); a
CDR-H2 comprising GIKTKP-N/A/T- UR-YAT E/Q-YADSVKG (SEQ ID NO: 19); and a
CDR-H3 comprising L/V-TG-M/K- R/K»-YFDY (SEQ ID NO:20).

,.5;
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16.  The anti-alphaSbetal anti'ﬁody of claim 15, wherein the VH domain comprises a CDR-
H1 comprising GFTFSARWIY a CDR-H2 comprising GIKTKPATYATEYADSVEKG; and a
CDR-H3 comprising LTGMKYFDY

17. The anti- alphaSbetal antibody of any one of claims 1-16, which is a human, humanized,

chimeric, blsp,eczﬁc or multi specific antibody.
s

u‘ﬁf
&

18. /jfhe anti-alphaSbetal antibody of any one of claims 1-16, which is an antibody fragment
tharbinds alphasbetal.

Y,




Qs The-anti-alphaSbetal-antibody-of any-one-of Gl‘&imS”'i'-w=1'6;”'Whi6'h“i8"'&"ﬁi‘ﬁ"‘leﬂg'fh“'}g({ﬁ“‘““"“""“’““‘“‘"";&5
antibody. #

20.  The anti-alphaSbetal antibody according to claim 19, wherein the antibody compriszg;;s"" ';ian

Fc¢ portion comprising a N297A substitution.

i

21.  Anisolated nucleic acid molecule encoding the anti-alphaSbetal antibodx.._.d% any one of
claims 1-20.
22, A host cell comprising the nucleic acid of claim 21.

Ki

23. A method of producing an aﬁti»aiphaSbe‘cai antibody comi;rising culturing the host cell of
claim 22 so that the antibody is produced.

24.  An immunoconjugate comprising the m}ti-alpgdgbeta}. antibody of any one of claims 1-

16 and a cytotoxic agent.

25. A pharmaceutical composition compfiéing the anti-alphaSbetal antibody of any one of
claims 1-16 and a pharmaceutically acc_@ﬁ%able carrier.

@

26.  The pharmaceutical composition of claim 25, further comprising a VEGF antagonist.

27.  The phannaceutic%ls"ébmposition of claim 26, wherein the VEGF antagonist is an anti-
VEGF antibody.
28.  The phapﬁaceutical composition of claim 27, wherein the anti-VEGF antibody 1s

bevacizumab:”

29. The anti-alphaSbetal antibody of any one of claims 1-16 further comprising a detectable
labél.




s Qe Fhe-anti-alphadbetal-antibody-of elaim-29-wherein the detectable label is-a- member—-—rmrmry :
selected from the group consisting of? a radioisotope, a fluorescent dye, and an enzyme. /
s
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31.  The anti-alphasbetal antibody of any one of claims 1-16 for use as a medicament. S

y

32.  The anti-alphaSbetal antibody of any one of claims 1-16 for use in treating ayfﬁdividual
having a disease or disorder involving abnormal angiogenesis and/or vascular pergﬁgability or
leakage.

33. The antibody of claim 32, wherein the disease is cancer, ocular giféease, or autoimmune

disease.
34,  The anti-alphaSbetal antibody of any of claims 1-16 _lfo'i:'use in inhibiting angiogenesis.

35. A method of detecting alphaSbetal protein in g,—é’lgmpie suspected of containing the
alphaSbetal protein, the method comprising 4

(a) contacting the antibody of any one Qﬁ:'éiaims 29 or 30 with the sample; and

(b) detecting formation of a comple;gﬁdé:tween the anti-alpha5betal antibody and the

alphaSbetalprotein.

36, The method of claim 35, \yﬁérein the sample is from a patient diagnosed with a disease

involving abnormal angiogenesis, abnormal vascular permeability, and/or vascular leakage.

37.  Useofan antinaj,_phaSbetai antibody of any one of claims 1-16 in the manufacture of a
medicament for trea];iﬁg an individual having a disease or disorder involving abnormal

angiogenesis and/ffir vascular permeability or leakage.

38. Ti}@’é’use of claim 37, wherein the disease or disorder is a member selected from the group
& . . .
consistifig of: cancer, an ocular disease, and an autoimmune disease.
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39zwwThe anti—alphaSbeta~l-—*antib0éyv@-ff-eiaim*?;ﬁwer"~the»-us-e°-0‘f”'cl-aim~=3=8f;“w-herein:-thehcaneer-‘i-s“w-~---~——~—--?.

selected from the group consisting of colorectal cancer, lung cancer, breast cancer, renal cell e

o
E

cancer, and glioblastoma. o

r

i

40,  The anti-alphaSbetal antibody of claim 32 or the use of claim 37, wherein the disq_a*gzé or

i

disorder is a member selected from the group consisting of retinopathy, age-related mgc”%iar

degeneration, corneal neovascularization, corneal graft neovascularization, retinal

neovascularization, and neovascular glaucoma.

41.  The anti-alphaSbetal antibody of claim 32 or the use of claim 37, Wwherein an effective

amount of a VEGF antagonist is to be administered to the individual

42. The anti-alphaSbetal antibody or use of claim 41, Whgrgin'the VEGF antagonist is an

i

anti-VEGF antibody.

43, The anti-alphaSbetal antibody or use of c}a.ml 42, wherein the anti-VEGF antibody is
bevacizumab.
44,  The anti-alpha5betal antibody Q;;«»iise of claim 41, wherein the VEGF antagonist is to be

administered prior to the anti-alphasbetal antibody.

45.  The anti-alphaSbetal ‘_ﬁz,tﬁ;:tﬁibody or use of claim 41, wherein the VEGF antagonist and the

anti-alphaSbetal antibody;a‘;e to be administered simultaneously.

46.  The anti—aiphéSbetal antibody or use of claim 41, where the individual is to be first
treated with the;_..V EGF antagonist until the individual is unresponsive to VEGF antagonist

treatment at;dihen the individual is to be treated with the anti-alphaSbetal antibody.

47. The anti-alphaSbetal antibody or use of claim 41, wherein said antibody is to be
aglfﬁinistered with a therapeutic agent selected from the group consisting of an anti-neoplastic

>‘{.sf‘“’régent, a chemotherapeutic agent, a growth inhibitory agent and a cytotoxic agent.
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oo kit-for detectmgaipha Sbhetal-in 'a“'subj cct-who hasbeentreated -with g VEGE s sy

antagomist, said kit comprising

(a) an anti-alphaSbetal antibody of any of claims 1-16; and

(b) instructions for use. o

49.  Use of an anti-alphaSbetal antibody of any one of claims 1-16 in the manungé“ture ofa

medicament for inhibiting angiogenesis.
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