NOVEL ANTIBODIES RELATED APPLICATIONS [00001] This application claims the benefit of
U.S. Provisional Patent Application Nos. 60/975,471, filed September 26, 2007, the disclosure of
which is hereby incorporated by reference in its entirety for all purposes. FIELD OF THE INVENTION
[00002] The present invention relates to novel a5131 antibodies, compositions and kits comprising the
antibodies and methods for using the antibodies. BACKGROUND OF THE INVENTION [00003]
u5131 integrin is a cell membrane glycoprotein that mediates cell-cell and cell-ECM interactions
through its major ligand, fibronectin. u5f31 integrin plays a role in cell migration, differentiation and
survivial. Levels of a5131 integ-rin are elevated in tumor vascular endothelium (e.g., gastric, colorectal
hepatocellular, uterocervial, and breast carcinomas) and other angiogenic vessels. u5131 integrin
modulates mural cell association with enddfhEldt SSfIETRREPINE assembly of the endothelial
extracellular matrix during angiogenesis. As such, a5f31 integrin is a useful target for inhibition of
angiogenesis and sensitization of cells to the effects of a VEGF antagonist. [00004] Thus, there is

a need in the art for compositions and gﬁ@g&?g&g@%ﬁﬁ%g@s 1 integrin. The present invention

meets this and other needs. SUMMAR aspect, there is provided an

anti-a5f31 antibody,6RERPreig.AdigakRARNMARPIR AN SEMERSR £APRARI G piication
Nos. 60/975,471, filed September 26, 2007, the disclosure of which is hereby incorporated by

reference in its entirety for all purposes.
FIELD OF THE INVENTION

[00002] The present invention relates to novel o5p] antibodies, compositions and

kits comprising the antibodies and methods for vsing the antibodies.
BACKGROUND OF THE INVENTION

[00003] «5P1 integrin is a cell membrane glycoprotein that mediates cell-cell and

cell-ECM interactions through its major ligand, fibronectin. a5p1 integrin plays a role in cell
migration, differentiation and survivial. Levels of a5P1 integrin are elevated in tumor

vascular endothelium (e.g., gastric, colorectal hepatocellular, uterocervial, and breast
carcinomas) and other angiogenic vessels. «5B1 integrin modulates mural cell association
with endothelial cells and the assembly of the endothelial extrécellular matrix during
angiogenesis. As such, a5p1 integrin is a useful target for inhibition of angiogenesis and
sensitization of cells to the effects of a VEGF antagonist.

[00004] Thus, there is a need in the art for compositions and methods for targeting

¢5B1 integrin. The present invention meets this and other needs.
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(1) an LHVR1 comprising the amino acid sequence KASQ-N/S-VOSDVA (SEQ ID NO:10), (2) an
LHVR2 comprising the amino acid sequence STSYRYS (SEQ ID NO:11) and (3) an LHVR3
comprising the amino acid sequence QQY -N/S-SYPFT (SEQ ID NO: 12) and a heavy chain variable
domain sequence gﬁg VRl compris the .a id uence GYTF: T/S DYYLY
(SEQ 1D N3 10 TR R e e B R A RS e

F-N/A-D- Nmnﬁﬁnlalb@ @@E@ll@qu@r.ci@uapdswg an HHVR3 comprising the amino acid sequence

DAY SDWYERYHORRIN iR Dhhe o Oﬂ‘%@%&e%»%eﬁ%%aﬁp@%@@% ﬁg‘dﬁ%@@fl @nu-asfil
antibody egmprigiNg: a ighLehaihdyaiable domain, comrisiReie ence set forth in any one of
SEQ ID NBRicL17) shdOi3# ﬁrx\,@mté&lﬁ eRfr @aﬁﬁﬁ&%&ﬁ@éﬁb{éﬁ@ gorAIR-eompYisiNg
Sequencwm%&eﬁ&weﬁaméﬁ&; 12efn dncB BB RENA[IBNLIPEIeR! Whe ﬁ%l&ﬁb%a@n“bOdy
comprising, & ¥arian38gMence ePMIisasa Yolimhalh Nayia e(goaqgaln comprising the three
cornplemgniehity delgHRIING BHIAR e RF 8l A0:l08 SEANERCS Set FORMImany e 8 G NOS:1,

2,3, 0r41@ﬁ§t@ ¢hpin yaraRie domain sonpkising dhe threetdRsvinthe searencegedforth in
any one qﬁ@E OS 5,6,7,8,o0r09. [00004ac] In a thira aspect, there is provided an

anti-a5131 anti ody comprising a light chain variable domain sequence comprising (1) an LHVR1
comprising the amino acid sequence KASQSVGSDVA, (2) an LHVR2 comprising the amino acid
sequence STSYRYS and (3) an LHVR3 comprising the amino acid sequence QQYSSYPFT and a
heavy chain variable domain sequence comprising (1) an HHVR1 comprising the amino acid
sequence GY THIV4abYIn 2 seeordHvRY, dherprisiry el amimd-atid satjbeticemprising a light
GISPSSGahEARR G AR R0 Y R3 comprising the amino acid sequence DAYGDWYFDV.
[00004ad] In a fourth aspect, there is provided an isolated nucleic acid molecule that encodes the
antibody &I REYEn 20y RSCIAES IR AMfith ladpdctrih&re 16 pothersal arefi@&%@érémector
comprisin e A ORI S SIbeRmTstdBEYdn any r@ﬂg&?h aSpéct: Metelis
provided aw%ﬁﬁﬁ?&mbefﬁe ?agé?&é{ P GRS UBEfoTHfeAY gy oe comprises 2 ight chain

variable domain comprising th omplementarity determining regions (CDRs) in the
sequence set forth in any one of SEQ IDNOS:1, 2, 3, or 4 and a heavy chain variable domain
comprising the three CDRs in the sequence set forth in any one of SEQ ID NOS:5,6, 7, 8, or 9.

[00004ac] In a third aspect, there is provided an anti-a5B! antibody comprising a light
chain variable domain sequence comprising

{1} an LHVRI comprising the amino acid sequence KASQSVGSDVA, (2) an LHVR2
comprising the amino acid sequence STSYRY'S and (3) an LHVRS3 comprising the amino acid
sequence QQYSSYPFT and a heavy chain variable domain sequence comprising (1) an
HHVRI comprising the amino acid sequence GYTFTDYYLY, (2) an HHVR2 comprising the
amino acid sequence GISPSSGGTTFADSFEG and (3) an HHVR3 comprising the amino acid
sequence DAYGDWYFDV.

[00004ad] In a fourth aspect, there is provided an isolated nucleic acid molecule that
encodes the antibody as defined above.

[00004ae] In a fifth aspect, there is provided an expression vector comprising the nucleic
acid molecule as defined above.

[00004af] In a sixth aspect, there is provided a cell comprising the expression vector as
defined above.

[00004ag] In & seventh aspect, there is provided a method of producing an antibody

comprising culturing the cell as defined above and recovering the antibody produced by the cell.
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[00004ag] In a seventh aspect, there is provided a method of producing an antibody comprising
culturing the cell as defined above and recovering the antibody produced by the cell. [00004ah] In
an eighth aspect, there is provided a composition comprising the antibody as defined above, and a
pharmaceuticall t gle carrier. é00004ai] In a ninth aspect,.there is provided a method of
detecting a5 pl G(?@iﬁ i gﬁ'{lp?ég\‘lrtérﬁsge e W&%ﬁf& thi” %Oé‘rﬁ‘ﬁﬁﬁﬁﬁ?’ﬁgsd‘é&iﬂﬁc?%%l?ﬁﬁé’?@ the
sample adefnhetediing, thelanthabfdecantidiydy diptatdetcathiera5f31 protein. [000044aj] In a tenth
aspect, there is ' n anti-as5f31 antibody as defined above for use in inhibiting angiogenesis
and/or vascular gﬁeer%b%%%%tﬁ Slrnl%aalg %?et’ i{r]?egeslgéjg&%%d 3[16’8%823;(1%0] ehtezgnl_n gﬂt%r%tseqﬁle& there is
provided SHTENRITEE] BPAHE) aerdefived thb avebiolysalifited theame itcohadlisead ddraisgbject,
wherein thg, giﬁﬁﬁﬁﬁﬁﬁi%%é@ﬁh%@%%gg? ISt vascular permeability or leakage. ~ [00004al] In
[ f

a twelfth aspect, there is provided an anti-a5f31 antibody as defined above and a VEGF antagonist for
inhibiting angiogeEe AR ARt soFradapiftidse reneie 1R lagibpekrsuténed ol Sisease.
[00004amkbiaithiteerptrasneabsthenre/is %M%@@&@d&ﬁhﬁ%&%kﬁm%&qﬁm fined above and a

0

VEGF antagoni r treating cancer jn a subject. . [0QQ04an] In a fourteenth aspect, there is
provided an antitg@g{%iwb% B ﬁ’ﬁ%‘i?’a%%léﬁaoﬁlﬂiféé’?a&ﬂfga%Ps“t%‘?q-‘fé’étﬂ’?g’lfﬁr?g?ﬁsease
having atfhonstinahgingenesisin distibjciata subjid004aekl tha diiesath agpechihesgiig@eavided an

anti-a5P1 antibody as defin %ab ve and a VEGF antagonist for treating autoinimune disease having
abnormalogr%%‘é%églgg%?ﬁbéﬁs Bjre?g .%age' [00004ap] In a sixteenth aspect, there is provided the use of

an antibody as défifiétrdBoveiittesnartufacturersb ddnédicamerifiominhibiting dfigialenesis and/or
vascular Qﬁé@%ﬁ%&%ﬁl‘s@% mlﬁ‘bm%qgiogenesis and/or vascular permeability or leakage in a

subject suffering from a disease.

[00004am] In a thirteenth aspect, there is provided an anti-a.5B1 antibody as defined
above and a VEGF antagonist for treating cancer in a subject,

[00004an] In a fourteenth aspect, there is provided an anti-a581 antibody as defined
above and a VEGF antagonist for treating ocular disease having abnormal angiogenesis in a
subject.

[00004a0] In a fifteenth aspect, there is provided an anti-a3B1 antibody as defined above
and a VEGF antagonist for treating autoimmune disease having abnormal angiogenesis in a
subject.

[00004ap] In a sixteenth aspect, there is provided the use of an antibody as defined above
in the manufacture of a medicament for inhibiting angiogenesis and/or vascular permeability or
leakage in a subject.

[00004aq] In a seventeenth aspect, there is provided the use of an antibody as defined
above in the manufacture of a medicament for treating a disease in a subject, wherein the disease
has abnormal angiogenesis or vascular permeability or leakage.

[00004ar] In an eighteenth aspect, there is provided the use of an anti-a5f1 antibody as
defined above and/or a VEGF antagonist for the manufacture of medicaments for inhibiting
angiogenesis and/or vascular permeability or leakage in a subject suffering from a disease,
wherein the medicament is used in combination with the VEGF antagonist or the anti-a5B1

antibody.
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[00004aq] In a seventeenth aspect, there is provided the use of an antibody as defined above in the
manufacture of a medicament for treating a disease in a subject, wherein the disease has abnormal
angiogenesis or vascular permeability or leakage. [00004ar] In an eighteenth aspect, there is

provided the use Of i-a5P1 antibod defined abpve,and/or a VEGF antaganist for the :
manufacture of iﬂocgglagaa[%?snfgrei% #b?ﬁ%%cgﬂigﬁlgg%HE%‘%%%&)%P%%ggﬁ?a%é g‘iﬁa&gﬁ’igﬁ‘g‘? f8akage in a
subject §l¢ﬁf§ni¢¢gabm zaldlf@ea{s@@mm'gmm fraticanerdtdssethindombnafionhwitedhectioG
antagonistAtdhe: ANl 04 AR mediclRIPAARINA DIBREIM.ASRRGhNBIE /S IANIGR L the use of

an anti-a51 antibody as defined above an a VEGF antagonist for the manufacture Bt medicaments
for the treBtnaBtedPEaAERPIN. a subject, wherein the medicament is used in combination with the

VEGE antagoni%bmméqaté—a@&%ﬂaﬁa%&gmere il9000daH 4 adwentielhaspechiheig issprovided the
a

use of an anti-a501 antibody as define ove and/or a VEGF antagonist for the manufacture of

medicam8FtS¥0 A BRE ARt enY B Aieanaisties Sucomaiig s edistiiatene dis rrasamiett,
wherein the dogdichaeptis/igeshid eoinpipriiensdihth ey G RarteaaRiskeiheantiadidliantibody.
[00004au] In a twenty-first a there is provided th e of an anti-a* antibody as defined above
and/or a \%@“éﬁﬂ%éo%é ?ﬁ%ﬁﬁgw&fﬁfé%ﬁﬁtéﬁ%gﬁ%ﬁho r the treatment of an autoinunune
disease having diioraal largiogendsis mmautieetjsphereiadthe medicameritdSpisediiadombination
with the V; onist,or. t tl- [body. 0004av] In a twenty-second aspect, there
is provide%@%ﬁa%‘?%e%éfﬁg gé%l%pléﬁﬁ%g%sﬁlﬁg%?gtéﬁ%ugg%%ugﬁgﬁﬁl% Caanr%eg‘nsti%g% JE.I) ?%%é%d(i?as
defined apfodelobrely) dsusctionsfebrstodiFngaBengisproteinbincthe ipatiarthe med006G4aW] In a
twenty-thifgbaapeshuisrBisaouidaan aﬁ@%@r@&mufgm%fpmﬁo%ﬁpg cancer, ocular disease or
g

autoimmune disease in a patient comprising (a) an anti-a5 f31 antibody ‘as defined above, and (b)

instructions for abffifiardiihg tHensnteeensrarftboby tdste et Atkit fordeigoinsd i bransmymourth
aspect, thesgrisnpeoniieddbeyse Sliaaspntirabdaniitedn asaelinas@bovasaneiand B Beaniagonist for

the manuf%&t}ure [C_)f. medicaments for inhibiting angiogenesis and/or vascular permeability or leakage in
a subject&UHerRG oM Bii8ke.  [00004ay] In a twenty-fifth aspect, there is provided the use of

an anti-a5131 afiilidyveklaefiredraldowe dpethalansfactidedofariedicamanitiorirtithiting

angiogen&gji nd/or vascular,permeability or leakage in a subject suffering from a disease, wherein
the medicamﬁer%t%es(nﬁgré {i%lf%ro(}gelar?gﬁéﬁu\i[v%ﬁmalwﬁ Ig—eaasﬁtglgao % (?nt C"IES’ESE)?&%.%%%%? Wen y-sixth
aspect, theidisipre virfawdrd ase aildby BEF civag bnisdioniermatsfactursfdf mihedjoartient for
inhibiting iggenesis and/or vascular permeability or leakage in a subject suffering from a disease,

wherein the medicament is used in combination with the anti-a5131 antibody as defined above.
[00004ax] In a twenty-fourth aspect, there is provided the use of an anti-«5B1 antibody as

defined above and a VEGF antagonist for the manufacture of medicaments for inhibiting
angiogenesis and/or vascular permeability or leakage in a subject suffering from a disease.

[00004ay] In a twenty-fifth aspect, there is provided the use of an anti-a3B1 antibody as
defined above for the manufacture of a medicament for iﬁhibiting angiogenesis and/or vascular
permeability or leakage in a subject suffering from a disease, wherein the medicament is used in
combination with a VEGF antagonist.

~ [00004az] In a twenty-sixth aspect, there is provided the use of a VEGF antagonist for the

manufacture of a medicament for inhibiting angiogenesis and/or vascular permeability or leakage
in a subject suffering from a disease, wherein the medicament is used in combination with the
anti-a5B1 antibody as defined above. _

[00004ba] In a twenty-seventh aspect, there is provided the use of an anti-u581 antibody
as defined above and a VEGF antagonist for the manufacture of medicaments for the treatment of

cancer m a subject.
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[00004ba] In a twenty-seventh aspect, there is provided the use of an anti-a5(31 antibody as defined
above and a VEGF antagonist for the manufacture of medicaments for the treatment of cancer in a
subject. [00004bb] In a twenty-eighth aspect, there is provided the use of an anti-a5131 antibody

defined ab fact f di nt f t f ' ject,
herein e mo ML 1 S5 H SO AR Y & PECSeoA gL o S 10O AL L o

u
it
twenty-niddfiiashectydter drisnproviged the’ usedit anBGH artaganistfof thecranufadijxe, of a
medicament for ri | whetel dicament is used in combination
with an antig%é?&%%%%ﬂg%ﬁé&ﬁ%@éﬁ%%ﬁ% Qﬁ&%ﬁ\%gﬁﬁ; ﬁ%&ﬁ?ﬁgf aspect, there is provided the

use of an anti-a$4%0hstibo dy e tenindtspraic e i rEGREHRgsIS I EHRE snaavist tore of

medicamepts for he FeatneRERLARAGHAR JiRsane ar NG APIPLTHA;8R0INAeRGSIR in a subject.
[00004be] In a thirty-first aspect, there is provided the use of an anti-a5 P1 antibody as defined above

for the mAMHSERFE BrESHEFCRRBA S TS foattenk baiPedypy dideedePA%Ying abnormal
angiogenesis in [a@Euhjentvhairisthefedicaneirisdsedhiscombinatian vithaanbbdshantagonist.
[00004bf] In.a thirty-secqn ct, there is provided the use of a VEGF antagonist for the
e St A O BRI PR LT Bl E e AR PHATSRbREgBnesis i
a subjectpuiherdisedbrehmatichmentakaugegdnesninbinatigatwith the anti-a5131 antibody as defined

- above. moof}é’ﬁ@h&%@é@%&%ﬁ“ﬁ%&%@f{%} 8&?15;95%‘6@(?

. flihsseofan anfragtalantibody as
defined above a antagonist e manufacture of medicaments ?o he reat¥nent of an

autoimmuisEngisebees fevibyranvdreieican giopdresisihler Subjeetment (OO0 Kissassiyviogrth
aspect, there.isaraufpddie wse Qlat.aniaei3hanthadwes defingd Ahave: ofidis mapufacture of a

medicament for the treatment of an autoimmune disease having abnormal angiogenesis in a subject,
wherein tHEHe#iE8MHt is used in combination with a VEGF antagonist. [00004bi] In a thirty-fifth

aspect, there is manided the wseyolaovE @abeantaernishisrithe manwacineoffamadisanent for the
treatment of an aytoimmuyne disease having abnormal angiogenesis in a subject, wherein the
Bl PR ASceh e f

medicam ¥t REUEEH Y OMBIRHHER R THE SRS DA S5 RRA8EHERE ™! [00005] The

present disglogenesieiatesitgengvelcasiti-tib médntibadizsielivashfibinathe antlbdyptred@iced from the

7HS hybrggl%%a%ykﬁigsdgﬁl%gg%g{ositions comprising the novel anti-a5131 antibodies, and methods of
them

making or using the e'anti-a5P1 antibodies of this

[00004'bg] In a thirty-third aspect, there is provided the use of an anti-a581 antibody as
defined above and a VEGF antagonist for the manufacture of medicaments for the treatment of an
autoimmune disease having abnormal angiogenesis in a subject.

[00004bh] In a thirty-fourth aspect, there is provided the use of an Eu’l’{.i—()',SBl antibody as
defined above for the manufacture of a medicament for the treatment of an autoimmune discase
having abnormal angiogenesis in a subject, wherein the medicament is used in combination with
a VEGF antagonist,

[00004b1] In a thirty-fifth aspect, there is provided the use of a VEGF antagonist for the
manufacture of a medicament for the treatment of an autoimmune disease having abnormal
angiogenesis in a subject, wherein the medicament is used in combination with the anti-a5pB!
antibody as defined above.
| [00005] The present disclosure relates to novel anti-a5B1 antibodies derived from the
antibody produced from the 7HS hybridoma, kits and compositions comprising the novel

anti-o.5p1 antibodies, and methods of making or using them. The anti-a581 antibodies of this
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disclosure have improved binding to a5131 compared to the antibody produced from the 7H5
hybridoma. Such antibodies include humanized antibodies. According to another embodiment, the new
anti-a5131 antibodies can be conjugated to another entity such as, but not limited to, a therapeutic
agent or 3 {OIESqent dhe SLOMerMAkRic. el ARTaL Ipaliontaplin paliepl spmples. Such new
a5P1 antibodies can be tsed in a va%‘lety therapeutic an mg?‘u’é’s ic methods. For example, such
anti-a513tybntdbodieSwarnhebodés indhedtingnadmordraltingioge fesisdmep plasiathocular diseases and

autoimmung, figaRsPsHSHEN ANThaes, sANRe usRAICLASIRGNG 8363 RIS D, RAEr(S or patient
samples by contacting such antibodies to ab protein in ﬂ)aﬁlen s orin pa ient gamp es’and
determiningf é@tﬁéﬁvﬂﬁ@mﬂﬁaﬂ@Wh&amm@ﬂmﬁbq&ﬁmaﬂ(bnwﬁetaﬁ_1)613 pintein. [00006]
e ngdane. LRI e AN APRRIES AL, dclosie comprbe ont chain
variable domain sequence comprising fl an LH 21 comprising the amino acli sgquence
KASQ-N/8xB80Y A (SEQIE Ny d62)fan e+WRR. conipasingShk antiodiasicisbguenteSTSYRYS

(SEQ ID NQ:& H omprising t in i 0QY-N/S-SYRFT, (SEQ ID
NO: 12). ﬁ%ﬁg @é{ %ﬁ%%?ﬁ%?%érﬁg%%ig}%ﬁ?%’ g‘%}[?ag]é{i%% %ﬁﬁ%%%ﬁg%%%%d‘%ﬁ%ss%iesgg% prise a
heavy chaiitibediabladbensiel et deiscErcomprligingein)iapdievRar cotigpisigpies Enving atiok
sequenc -DYY NO; ( Ising.t Ino acid sequence
GISPS-N%LS%%%:%‘%%%K?# /é\%:%(?el#fGy( &Iii%é%}2 f%%%%%?%%%%%ﬁ%é}%ﬁn@p%smg the amino acid
sequenca BAMGBIY YRDVSEFAD Noans)eSp1 [odody Acvordinghtovafidtharnembodiment, the
anti-a5131 antifggipg oAt AiRClOSHEAOsBAISE SHUgRghpinyasiaRle domalniaying the sequence

SEQ ID NO:1 or variant there of and a heavy chain variable domain having the sequence SEQ ID
NO:6 or VafHHishe it Aetdrdriepls drmdmbedmentamPUaing it saqddhtd braerrisHg taain

variable %{I}ﬁi'&&Q%gﬂ%ﬁéeq@m@%m/émﬁﬁﬁl{@@m@mm?@?'ﬁpm\f’ﬁ@mgﬁﬁp&r tRensisting
of 30, 48, 49, 54, 60, 62, 65, 66, 67 and 69 (Kabat numbering system). According to another
embodimHI G AARFISSER SREY S RGN VA 816 bl eE oses apedorii

substiutign et iesidugcelacted TPy ayaumonaieing ehdfiy16 N2 dphakALm aReing
I

system). According to one embodiment, the heavy chain variable domain comprises an amino acid
substitutiet BB LIREPOiT (G BR USSR arsesy Fa\) varee Rpnadn NEBACNG62A, N625, N65G,
K66R, AGomprishidal @habRatvRIMbesings sysieeymArcasiingde-aoe @mbedisant tedighighain
variable in rise ino acjd supstitution selected from.the group consisting of N28S,
1261 RO b DL a2 (he SR SEHABCENt QST AL FeNbibbto 2
compositimMePMPISINFEDPIDYREptiiesaanRrisinrBVRannepaiith seguenee seidcegd fiorm the group
consistin ; 40, 8,7, 8, and 9. According to another embodiment, the
composit%%?@%ﬁgé}ﬁ(éﬁ@%%ﬁ% rising the light chain variable domain sequence SEQ ID NO:|
and the heavy cltainVarabielthgmeaindiesuenhodiS&Q) tH MOB fAecobdiie td aunothelamrdbodiment, the
composition compri ah antibody, camprising the light chain vau ain sequence SEQ ID NO:2
and the HE B e B e A et the
compositiod edweprisasian antibedioommgrising the digivecbaPBQ IR db maiarsa temeef SEQ ID NO:2
and the heavy chaip variable domain sequence SEQ 1D 7. According to angther embodiment, the
composit e B e A L G20 D o
and the heenprokamm variablecdbsnbit seguen co SEQe |21 fvortrdiggtp anutisengoftiddifient, the

composi S9ESYAYO EORISIBE I IR IRDR AP tence SEQ D RO
embodiment the variant sequence of the light chain variable domain comprises an amino acid
substitution at a residue selected from the group consisting of 28, 46 and 92 (Kabat
numbering system). According to one embodiment, the heavy chain variable domain
comprises an amino acid substitution selected from the group consisting of T30S, 148V,

(G498, N54S, N6OA, N62A, N628S, N65G, K66R, A6TF and L69I (Kabat numbering system).

According to one embodiment, the light chain variable domain comprises an amino acid



[00009] According to yet another embodiment, the present disclosure provides a method of treating
cancer in a subject comprising the step(s) of administering a VEGF antagonist and an anti-a5[31
antibody of this disclosure. According to one preferred embodiment, the cancer is responsive to VEGF
antagonist therapies. In an tgere bodiment, a meth reating a teggﬁ acular degeneration
AT v e Ry s gt R e
the step(s)akadministering a therapeutically effective amount of a VEGF antagonist and the
anti-a5131 antibg)(ag Qf this disclosyre, In yet angther embodiment, a method of treatirg an
autoimmune disease h a g%ﬁséec c%)srcn%sr"ilélnags 33 espf’si) SraGRimStENR 1%“&%?&&@5{1& ffly effective
amount of eyl Gz antagomisicah detheartisels{3dd dntibably grou}0004i6iihg ofi€ et Bddiiient, the subject
to be treajed may beadministered the EGR A0SR a0d subsequently reated with the
anti-a5f31 aritidody ‘o "this disclosure. fh another embo iment, the srlﬁllgjec IS treated with the VEGF
antagonistnaibddheamprabibahgivochanf thisadisclosure segnimthe E(EES MOreatthtrt withyeither
drug. Accqrding to_another emhodime Etﬁs ject i treated with the VEGFE antagonist until the
subreet i S Bl e P R T W e
anti-a5plcantibsdyofatiypdissles e indyneparicoiathe mploidiheent; shebsubjecsiis tegatadevith the
VEGF ang?gﬁ ist.ywhen cancer is,non-invasive qr early stage tﬁzﬁg ith the anti-a5131
antibody of't gﬁjgggsﬁé%%v}bﬁqelﬁa? eggéa%nc\é%rfﬁﬁ%gﬁ}ae{gl rsl\é gﬁ%‘?ﬁ%?@%go méﬁwt, %ﬁ%?é@itnﬁe%g treated
with the aamtiptsd cartibbulyewf thiscdisplostios hasplseatedaotipplbvedsipriaidistaseghtisbaie compared to
tissue fro ' t sufferin isease, In. this instance,.t ethod can furthgr include
the step o1 R T R B S SR
antagonidi) A¥eotrdidgatodng terabatiimemtyaherevia Siveccanpositisrecnmepaisessinedh thrmder. According to
another embodiment, the early stage . canger is.a cancer tr, djuvant thera 9.,
el o R LN S K A b p—
a disease’wasine divmo zi sl BngioYeQeSSNAcE o riling thray ot heotbenlsodinemisithéhdisease is selected

f th it [ ' -ocular.di A ding t
rofered e T o g AP, metmetatc

preferred embodiment, the disease Is selecte
tumor, a saftXidaéCidnaod, thdiseszelravingiebldalonsov asgutaris 2iish JANOH_AmMmatory disease

having abnormalsngiooanesisi,2 diseassarsing AL ransplan.ang inig.the.subigct and a disease

having abnolinal proliferation of fibrovascular tissue. Accordln% to another preferred embodiment, the

cancer is'B&tBefoef fisptisC Hrepipa suRigricormanas thp sep(maluimymeasaadbielst cancer),
cervical Cﬁﬁ&g@%@'&E@%@hﬁé%ﬁﬁ?ﬁlﬁ@&%%@%@&a@er%%ﬁﬁﬂg%)@mg&@i%@@r (including

non-small cell lung cancer), non-Hodgkins Iym§homa (NHL), chronic lymphocytic leukemia, renal cell

cancer, pPostatiesHeBreRensains KoPRB R ¢af AE6T) pHesenbChsEBchvEr auniber cRbadiaatneck

cancer, melanRpic, QYAHAR G8PFEh SR AelBReH issua\saNCRLISasE QiRtesfing) sitgmal tumor,
glioblastoma multiforme and multiple myeloma. According to another preferred embodiment, the

disease iSSEHMSEIFORAIRNgH 8 F LU R SHEG S IRB IAY, yerrisiae theeplar Yegeneration (e.g.,
wet AMD)qdighelic maacaifEaea YR NRIRRGE PR (RYPhARChHM AMMaeqgraphic atrophy

(for prevention of progression to wet AMD), rubeosis; psoriasis, an inflammatory renal disease,
haemolytR et e aiaBetit HeprrsHRriTEy. 2 prolirdrativertiaser tmapsthy), arthritis
(e.g., psotigtigsaithsiighrsteoaiiitificy thevrastoidfadhritisicintlammaigubows! digrase sahvemic
inflammatign, chronic retinal detachment, chronic uveitis, chronic vitritis, corneal graft rejection,
corneal n@ %ys%ﬁolﬁﬁﬁ%ﬁf%& etglegffgff‘?gé?&v%&?geﬁzation, Crohn's disease, myopia, ocular
neovascular dis¢age] (RageisciseastinRempligoideaolybstaginduast- ksedragiak ket gietumgrretinal

neovascuIarlzgztégtnﬁn%g%e%gagss or%g%r%@?‘yl,v#l%ee@%\ﬁ% ﬁl%lgﬁstiﬂ{ﬁ{t rejection I]%n%ilnflamm tion, nephrotic

anta ani .0L.inis disciosufe.
syndrome, &deéma, asci malignancies, Stroke, anﬁlo);l toma and nedvascular

glau commgmhmmmemhethéaﬁm@mstémm tanvifiste mﬂhgdhistapémhic agenise I_ected from
the group, ¢o05I5UR%,Qf AL BANNEORIATIG A6 AENSIQING ARRHIS, 2981L AR A Fytotoxic agent.

another embodiment, the subject is treated with the VEGF antagonist until the subject is
unresponsive to VEGF antagonist treatment and then the subject is treated with the anti-a5p1

antibody of this disclosure. In one particular embodiment, the subject is treated with the
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[00011] According to one preferred embodiment of this disclosure, the subject to be treated with the
anti-a5131 antibody is suffering from a relapse after VEGF antagonist treatment or has become
refractory to VEGF antagonist treatment. According to another embodiment, the subject to be treated
with the anti-§5131 antibody of this disclosure and a VEGF antagonist is suffering from a metastatic
cancer or NAS hrARIEIO DR {RSTERCHIR SRR At P ST Ihshies ardUbeRise M tHE G aRiidate patient
is relapsedhfefiaitiaty sitiesisianiie aichensethesapaniiciegen sit-asaivnatesandbxamples of such
diseases.inglude, Rutare notimited lo.meiastatic colorectal cancer, relapsed metastatic colorecta
cancer, metastatic breast cancer, relapsed'me astatic breast cancer, mietastatic HEFt2+ breast cancer,
adjuvant bregised4direes, cadjpvadttblERRe fiwenststhivcenometistaticfpandheatiseeancr thigjuvant colon
cancer, agiuvak nR-aRlCEll it ePReRi et @) tedalcans s AGRDL BN sraall 48l lund
cancer, metastatic non small cell lung cancer, metastatic ovariar cancer, metagtatlc i&ial cell cancer
and adjuvéiptazaddi el edacbratmefip0ith] Xesordinggoniste Anvodimgentytieesbbdiotsuffdking from a
Jisease davaiRedifia b ASVARIRIPAAMANENRRGE DARRK ARG LIDIING diagase with 2
VEGF antagonist, wherein tﬁe mg%intenancg%erapy isi tgﬁ)e an%%l BJSK grgftl 05151% %%a(ﬁrs%li%%%re alone
or sequerrdalgrae ecavaerdradjed/itl aditE @ thatapolést.. chefoobesipAceondigigdoonevpliferred
embodiment, the V(G réféﬁg@Qﬂﬁ&&@%@%ﬁ'@ﬁ%@%ﬁ%&%Q%L%@Hoﬁﬁﬁ%‘ﬁls“ﬁg.e%fsQﬂa%ﬁ‘%%ocjy’ an

m eic acid tha

immunoadhesin, a peptibody, a small molecule and a’'nuc t hybridizes to a ntucleic acid
molecule @meatiARYE GRS Eer’sttirigan somitionsighgdinisorytheedisiRidAs anltetipdaimen)thaccording
to one pr [ t Vv ISt i ) ordin another embodiment,
R s Bt e T T e
antibody @@@ﬁ@ﬁlé@bwmwﬁm@ﬁmwﬁﬂmm firomtbirglipteohsisiang VEGRIDY theotvastind
antibody. AdeRIAGIR AN ELRARMAN e Ak WRGRF alibady i AumAYBlmgnized of

-V Ibody Is the

chimeric. According one specific embodiment, the anti F ant vastin(r) antibody.
Accordinddaamnptherehssat iennsthenanial BER aeibtdy ib sekectadihp aftenéregpepipréatiwisting of a
Fab, Fab’, a ffah gy Singlerchain, Evi{sGEY) ragment:.a di ' antibody.
Accordinén?g éncher%%%%c%%%%%k@/%é@%r%ﬁ%%ﬁ%? %13&$32§%%%%%E%%§%%§f binds VEGF and
compriseé\acﬁéf.hvﬁ &m@mgﬁm@mb@@metmm@r ﬁh@féml_fdﬁ‘lm ttigody cbthistidisclosure.
[00014] Agegrding i, Qne:RERiEHE hembadiBrRIk: e any- @%&%&9&;}&&%&5&%@%&9@&8 s an

antibody comprising an Fc portion of a human IgG. According to another embodiment, the anti-a5f31
antibody Onmisldigdistaretcoraprseslthencr, lorcandCHglddmairrofsaalirel iy tavctig G4,

Accorting i eng EIeN eI he aoN AR oplhass bumaeapanihog, Ascoran

one specific embodiment, the anti-a5131 antibo the' 7HS antibody or a chimeric or humanized
antibody #i8rssinaecrdihemersistrntampensitie sanems. dnraBmedr dimidomd inseslleatedrfrom the

group consistingof 3 Fabinkakee HaRlz IR SChAIREY (SERY) féﬁrﬁéﬁ%@@ﬁﬂ?g‘&o hdiappdy and a

~ linear antibody. According to another embodiment, the anti-a5131 antibody of this disclosure is a

bispecificinibedgBaanpinisvEos myiiabpydemas Avedmatnagetist mefareing to yet another
embodima%&Bw&i—a@tﬁ;e%mgmémm%ﬁ@gw&*mé}%@%{ﬂ&ﬁﬁ%@@}@%ﬂ%ﬁm@&wrding one

f
embodiment, an anti-0.5131 antibody is altered to decrease or prevent an y dependent cellular

cytotoxicityABC tespEaHdrenvebpdBertishtiiomeryltesieractiinp(ean eschisring the nucleic
acid sequenee PARRURIANATERAANCLIBB AR, AfEA da(peharaineL ippgiment, the

anti-a531 antibody has been altered to increase or decrease its half-life in humans (e.g.,’.by altering
the nuclefdBRIgISaNaEAS sRABHRIIBOBC potidisesthbaspBBdy premi¢co0dBImG bl to one

embodimgaiHip.Ax &1 AniBakIE cORLAREdIn SM0I0XHARENL O AEREMOIRRFARSUtic agent.

According to another embodiment, the cytotoxic agent is a radioactive isotope or a toxin. [00016]
The preséfteaichssinasrsvmes compasitonssomiorsibereVicrartagsiidsntvamstdnantibody of
this disclogieeandia ARRIRAGRIICAIIY ACCRRIBRIQIGRAHIET iF G RIGsRAL HISRIPSUER AlSeneyfdes articles

of manufacture comprising instructions for detecting a5131 in
neovascularization, corneal graft neovascularization, Crohn's disease, myopia, ocular

neovascular disease, Pagets disease, pemphigoid, polyarteritis, post-laser radial keratotomy,
retinal neovascularization, Sogrens syndrome, ulcerative colitis, graft rejection, lung

inflammation, nephrotic syndrome, edema, ascites associated with malignancies, stroke,
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a subject who has been treated with a VEGF antagonist. BRIEF DESCRIPTION OF THE DRAWINGS
[00017] Figure 1 depicts alignment of sequences of the light-chain variable domain for the following
with respect to the anti-integrin a5131 clone 7H5: humanized 7H5 antibody based on grafting CDRs of

murine 7H5 (h7H5.v1) (SEQ ID NO:1), humanized 7H5 antibody based on the replacement of residues
i COR-L e RV BB S ST N s T i B htibodies based
on framewarkdmsogifit atiosrprinitHigar? {EEEtE8. b 1(SheeHuN Cod}iatitkhvtHh v i S EQIHtNO:4)). The
h7H5.v3 Iight chaip vaor%'ﬁlble domain is idgﬁical in seqat%nce to SEQ ID NO:2. [00018] Figure 2

a

depicts alff ﬁrri;{fean? %)efnéeqﬁléa g‘elgco?%ﬁ%tﬁ% \?ﬁg%?ﬁ\? Ble domain for the following with respect to
the anti-integrin 851 8|1 AtondiiEts: dnuprafrizeticrtibdantib edyhizat edosir g rafting DR s«of murine 7H5

(h7H5.v1 e ' | e the repl nt of residues in CDR-L1,
3 an - R A e o
frameworkastodificanibas badeTHeS siPagh i SoVME SE @niBeNCsBireaioh 17148 oS (SEQRINND)). The

h7HS.v3 Qﬁaxaiﬁe@nhw%te@ fompinds wmoqﬁ@mi.%sgvgﬂﬁ@ozg B HR ¥ 6YGEPLIAL it has an N62S
amino acid mutation (h7H5.v3 VH sequence designated SEQ ID NO:7). [00019] Figure 3 depicts

the result¥ 6FE BHReewRE R F&krsIs Hitern SRttt fgaraner hantaarzess s tHgtedgatiist human
integrin agd3tadAhEhimenic Ad g andhumapizadidid pui95 wersdnmabilized gn two different

flow cells of CM5 sensor chip of 450RU (Response Unit), and 2-fold serial diluted human integrin a5fil

from 300HMITEY. S0n FhHeed Rifpsitis daotgH Semsbiasan Jetemmise oisaiglimpmie dnahdkinetics at

25C. (B) humanmitaginarishyargdnwmehiized.ondhe-GM sl fi§R0R.Ang: 2-fold serial
diluted chimeric 7H5-IgG and humanized 7H5.v1-IgG from 200n_M to 0.2nM were injected through

sensor cHISRaEtPHsHTE BT GmirdaachrinBiras Hapser, metqgabodiBgirbraagepoest phage
competitiglyElatp Ao deisitpinephage iERO Aganst Hrmandiisarinaxisd-don dumatizet bz v1

single point mutant clone displayed on the phage as a monovalent Fab foonat. [00021] Figure 5

depicts tHOSERMSH stirantacermsemhiyes srrRairG winigredsepfer editvamiglensematimutant to
the pareniall ene-iddR Mbtastatl 0902 2L ER R.dgRIGER PRAISARDPSHHOR AL AniQdetigrmine

phage IC50 against human integrin a5131 for humanized 7H5.v1 multiple substitution clones displayed
on the pH&g@! 4&lhaisisboatert RuBtorRmce@Fst two variants were generated based on the

selection from FiGhoa Bs higblighted Svesaboathsixvarianis;tetaingd iapdelipwed slightly improved

binding affinity; therefore, two variants, h7H5,v2 and h7H5.v3 as indicated were selected to include
glycine séﬁ%ﬁﬁbﬁé#@’Fﬁb@iﬁéWW@FWﬁ%mance therapy after treatment for the disease with a

VEGF antagonist, wherein the maintenance therapy is the anti-a381 antibody of this
disclosure alone or sequentially or concurrently with a VEGF antagonist.

[00013} According to one preferred embodiment, the VEGF antagonist can be
selected from the group consisting of an antibody, an immunoadhesin, a peptibody, a small
molecule and a nucleic acid that hybridizes to a nucleic acid molecule encoding VEGF under
stringent conditions (e.g., ribozyme, siRNA and aptamer). According to one pfeferred
embodiment, the VEGF antagonist is an antibody. According to another embodiment, the
antibody 1s a monoclonal antibody. According to one preferred embodiment, the anti-VEGF
antibody is capable of being competitively inhibited from binding to human VEGF by the
Avastin® antibody. According to another embodiment, the anti-VEGF antibody is human,
humanized or chimeric. According one specific embodiment, the anti-VEGF antibody is the
Avastin® antibody. According to another embodiment, the anti-VEGF antibody is selected
from the group consisting of a Fab, Fab’, a F(ab)’», single-chain Fv (scFv), an Fv fragment; a

diabody and a linear antibody. According to another embodiment, the VEGF antagonist is a



[00023] Figure 7 depicts the results of a BIACORE(r) analysis of humanized 7H5.v1, v2 and v3-IgG
against human integrin a5f31. Humanized 7H5 vi, v2 and v3-1gG were immobilized on three different
flow cells of CM5 sensor chip of 450RCI (Response Unit), and 2-fold serial 7 diluted human integrin

a5(31 from 300 nM to_0.29 nM were jnjected through, sensor chip to, determine binding affinities and
Kinotics SRSRCEHER AR ATV R 2 HETRSLBIm Ry S AbRSUL Rat HFatRiste.
[00024] HguisBdepicista@pgmabsmeasition Glddste-determine phage IC50 against human integrin
a5131 for humasﬂ('ﬁéfﬁ(ilﬁIL H5.v2 g}amework maodification clones displayed on the phage as a monovalent

Fab foonat. Mo TR AEAIL MBS RUIERE SHBRRHR S rBIE Bt cg iltRAmP B Bompared to
h7H5.v2, @sxdeptdos positionid daandisiBechteayytehainaithahaging ghdGinada:stkie and alanine to
leucine r ' o i 9 icts the results of a Bl r is of humanized
s, B e o e R R L Vo g e

immobilizéesintafechiitierdatFlow bldfshf Smerdmssoratsipref 4 BORD Rdsponsthenit);«ifd 2-fold
serial di'L&&@ﬂaumm{nﬁ%g%@éﬂ%uagmﬁ@&%@ﬁ@%&%&%ﬂ@ﬁﬁ&%ﬁ HhEopgh spgsor chip to

determine binding affinities and kinetics at 25C. Human integrin a513'I were immobilized on the
CM5 sensgoiilpiy 5f800RO aahboReidasdrialedifuee dnaarig ed a8 tevep And s@uidiGgftom 200 nM to

0.2n M were.inje Hroug r Ghi mi indi fHnit] inet] t . In both
formats, ﬁ%ﬁﬁ%i?@% I}|5.v4’2ﬂ§§\}g\g& (-:%%rlrgg))a&r%gg%{r%ﬁl%%%%ﬁglgs{%%%@%ﬁ%ﬁﬁggﬁéﬁ%H5 V2.

[00026] Fighreattti aba pictin ghe- ehamisvdbekin. wolivdieealmg: expiebipdemeidelineastativgdihat

administration.of the £ombinaliematR /iHoMa 856 antisvE G eRhARERSthe Altangiegenic effects of
anti-VEGF alone. é%({)}%ég Figure 11 depicts the results of skin wound healing experiments
E\

demonstAtiHy hBtifePloHb st E SF PLRgQRsin d er ARG SHRAAEES the

antiangiogarigiefiecisoiantsy Eafbhagng 1RETAbGR RESCRIZEIOM-OFhEANVENTION
[.Introduction .. 00028%Th§i1%resent inv.engéaﬂ is t%ased or]ﬁt?he ide%tfii;icqtion of novel antibodies that
bind a5f31 $HeEGAR. OFRE ABI ST SAEARL-4rd HAPYRRH AhP HTE IS IRHSF SRFBEP AT can be

used in adepeirtgrofdtibrapeyticand giagDesticaneshgdemkor éxamiye: thpakidly aqtiodies can be
SRR A e R N e R
patients ckqatidintsamalesdicadminidienng the antihdgiemtibaseihprotein dnpadientisapsestecting
the anti-agggrie%gléiﬁgﬂ)éﬁ%lilg 911 ugggnaslgfg.ig., by altering the nucleic acid sequence encoding the Fe
portion of the antibody).
[00015] According to one embodiment, the o531 antibody is conjugated to a
cytotoxic agent or a chemotherapeutic agent. According to another embodiment, the
cytotoxic agent is a radioactive isotope or a toxin.
[00016] The present disclosure provides compositions comprising a VEGF antagonist,
the a5P1 antibody of this disclosure and a pharmaceutically acceptable carrier. The present
disclosure also provides articles of manufacture comprising instructions for detecting a5p1 in

a subject who has been treated with a VEGF antagonist.

BRIEF DESCRIPTION OF THE DRAWINGS

[00017] Figure 1 depicts alignment of sequences of the light-chain variable domain
for the following with respect to the anti-integrin a5p1 clone 7H5: humanized 7HS antibody
based on grafting CORs of murine 7HS5 (h7H5.v1) (SEQ ID NO:1), humanized 7HS antibody
based on the replacement of residues in CDR-L1, -L.3 and -H2 of h7H5.v1 (h7TH5.v2, SEQ ID
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8 protein in a sample from the patient (e.g., in vivo or ex vivo) or by contacting the antibodies with
samples from patients and detecting qualitatively or quantitatively the anti-U.513i antibody bound to
the ascii protein. Il.Definitions [00029] "Alpha5betal” or "a5f31" or "a5b1" or "a5131" is an integrin
comprising tNSdH&UATSroteins (i.e., subunits Alpha5 and betal). a5[31 HEsTBERHERGHHH to bind to
fibronectin, LI-CAM and fibrinogen. a5f31 intcgrin is also known as Very Late Activation-5, VLA-5,
alphaSbetal, CD49e/CD29, fibronectin receptor, FNR and GPIc-lla. According to a preferred
embodiment, M2 8aBuigagipthidy asfeadics bargd osmprdorisifiseiherdiniateichangeably with
CD49e, a5, integrn-atsnabsuhomnit M #H3salp (RESUDUNID: G, sulbunitid SRigrd s and AR alpha chain
refers to one Uﬁgg‘}q?f tr@t?c%? 3%% mgg%rlrgs@t%%%gaﬁs four isofoons generated by alternative splicing
(AD) and which vary within'thelir c%}fop asmic domains. Amino acid sequences for human isfoons of
alphas can be fountP8#] 8l i Beriniciscbession vitntverss G 7878338 70v aig3888R:and U33880,
respectively. g, (J0Q0RLnBet v g&%ltﬁga%@%%gbﬁta's laislet GR iR MhAdhetaschaindeta- 1
integiin chain, CD29; ENRB; MDF2; VLAB; GPIIA; MSK12 and VLA5B. Amino acid sequences for

human Betal h%‘ﬁd‘d@ﬁj”ﬁﬁésg &Bﬁ%‘i@’é‘ﬁ‘ﬁ%ﬁﬁ%@g@s\’%(%@ Hod558), humeizsd JHP RatBd "VEGF" as
used herein redess dn tive pbhr-arainof acidlwmarDias ¢ AR enddibelial7eElvgrowits fagterEgnd related

121-, 189-, angd 06 aMine-Agd 'An‘{%d%ﬁ%é'?{%QJ‘;Q&:%@%‘%&%}L%&&%&M%% sqgscribed by

Leung et al. Science, 246:1306 (1989), and Houck et al. Jocrin., 5:1806 (1991), together with

the naturally SE@LHAGHEE A% roedsShu P& tH PR Tt drH SV ERYYABY T efe o VEGFs

from non-hunigmspecies stithasnause, KA ok prinaie ihomelinesithe MiGhdomaspecific species
are indicated );ﬁgrv Wchuaﬁcg\éeESgBFa{% Wﬁ -GGF, mVEGF for murine VEGF, and etc. The term
"VEGF" is also USed to reler to truncated fornts of the olypeptide comprising amino acids 8 to 109 or |
to 109 of the 165-atify Hciddimiatsneis tutarsshicofadha R GromthyfaciothiRefisrdnzdao ary such

forms of VEG@MYZQ&MMI@ R dhe: RIESENhRPRANCAIAN: A Bnikki Y B 8- Numa¥EGF (1-109)"
or "VEGF165." The amino acid positions for a "truncated" native VEGF are numbered as indicated in
the native VEGE Sbdefdnitss porediirmpre winfidsseibiisssidn o F trairessicidy ff tiitated native
VEGEF is also(pesitiade LA {metdpfine)dnanativied\irkedh. ifdagrit wigatednn abeevib GEohrsvairding  affinity -
for the KDR and Flt-| receptors comparable to native VEGF, Accarding.to a e embodiment, the
VEGE 5 a hul B0 LR Eh S Ab sy S ALt R et AR B
neutralizing, hlogking.SihiitinigredindigatiogihredMSingpar iciterte B gRLIL it EGH cactitaitidssimluding its

binding to VEGE or. one.o re VEGFE 1 tors G ac ing th referrably, the
VEGF antag o%ﬁgtrﬁ% gig 5\(/’1%@ gng rhgﬁ\ll%léegc;%%é%itg%\%&%ﬁ@rﬁ%%ﬁ?%ﬁs%‘%%ﬁjt?acr?t:g]\t/ﬁécglI@anti bodies

and antigen-bitidii§ atrdestgichasinp affpistiaed st gint?YEGF and VEGF receptors and block

ligand-receptor interagsiay) (e PuRMA9adhesinsmperthotiash ARGk seeapiosaptibrdies and
VEGE receptor ant%géc:)nists sucr;Ei as small molecule. inhibitors of the VEGFER tyrosine kinases,
aptamers that "B VEEER R0 HAERREHERIE tHar HyBHIrAS thasah st SShatioh P Megi8ié acid

sequences thateneoae MEGEmat. VEGF receptor (e.g., RNAI). According to one preferred embodiment,

the VEGF antagonigyarjs VEGF A0 s YEGE:indiced epdaihelialsslarplisgaon i vir.

According to onqureferred embodiment, the VEG anta?onlst binds to VEGF or a receptor with
greater affinitif $RAh& Fefi- VRSP HBRAPEe e apspidc atcbitihgto one

[000221 Figure 6 depicts a phage competition ELISA to determine phage 1CS0 against
human integrin a5B1 for humanized 7H5.v1 multiple substitution clones displayed on the phage
as a monovalent Fab format. The first two variants were generated based on the selection from
FiG. 5 as highlighted. Overall, all six variants retained and showed slightly improved binding
affinity; therefore, two variants, h7H5.v2 and h7H5.v3 as indicated were selected to include
glycine substitution at position 65 of CDR-H2.

[00023] Figure 7 depicts the results of a BIACORE® analysis of humanized 7H5.v1, v2
and v3-lgG against human integrin a5f1. Humanized 7HS5.v1, v2 and v3-1gG were immobilized

on three different flow cells of CM5 sensor chip of 450RU (Response Unit), and 2-fold serial
7



preferred embodiment, the VEG antagonist binds to VEGF or a VEGF receptor with a Kd of between
luM and 1pM. According to another preferred embodiment, the VEGF antagonist binds to VEGF or a
VEGF receptor between 500nM and 1pM. [00034] According a preferred embodiment, the VEGF
antagonist is ¥&&84&84rth the group consisting of a polypeptide such as BATHHHE#)7 % Beptibody, an
immunoadhesin, a small molecule or an aptamer. In a preferred embodiment, the antibody is an
anti-VEGF antibody such as the AVAST1N(r) antibody or an anti-VEGF receptor antibody such as an
anti-VEGFR2®Giuzd iz BEER 340t Focth 30 thd refampie s ot tieEdshtagbristeombtipde: VEGF-Trap,
Mucagen, PTICIEE SUALZAR AGOLATI0.Bay, 43000 (SIRIonih). £D:64 04, GROR, (4547692
AZD-2171, CDP-171, SU-14813, CHIR-258, AEE-788, SB786034, BAY5/9352, CDP-/91, EG-3306,
GW-786034, KisvitrersesnsrsgiEds KRN-633.  [00035] An "anti-VEGF antibody" is an antibody
that binds to VEGF wittesyfhigesntafiiniy apethspesticiyiol rafsablyddhaantipdieic sniibody of the

invention can.be used as a therapeutic agent,in targeting and interfering with diseases or conditions
wherein the VECE SEH015 16 Bh A A e B SEOB N RS P VEGH
homologues sliekeas MEGF+Beot NAE GF@, Mosothde dgrawthoficidrsistiohsab i@ kRpRRGHoOr bFGF. A

preferred antinylGEARiROLAY&3menopienal2tibady thatipinds tg.ihe %@Hasvgeﬁgﬂ%ﬁ the
monoclonal anti-VEGF antibody A4.6.1 produced by hybridoma ATCC HB 10709. More preferably the
" anti-VEGF anfiB88y SR $ee bR e almri s punte vaeseitsbhoclonal antibody generated according
to Presta et at (199[0p@ahdtipRes dErvd53+4a09 pinchiding et noflinitetindiesarmisody known as
bevacizumab (BV: AvastinQ).. According to another empodiment, anti-YEGE antibodies that can be
used include,ﬁ%ngr‘égﬁgg%%%%ﬁ%?ﬁ% %tr?ﬁgggige@d@rgggg I’iﬁiﬁ/@%@b@/%ﬂ%%%&%@fﬁaing to one
embodiment, taentizvEe heamidayne Samp e b iheiariatsie thimefAAMRIL Sk rabte sidhtite gion of any

one of the an@bm&iﬁmm{@n%gw%%@&s@ﬁﬁ%@%omt%%gé YYPRP0RI04 302,810 06, 0623,
06-31, 06-23.1, 06-23.2, B20, B20-4 and B20.4.1). In another preferred embodiment, the anti-VEGF

antibody knowiises FRiRitn GHeraHas thdvedinitptapd kistti Hirsterdt ForbtURF@Iaea8 such as
diabetic retinopathyansinved AME.CV{OR36IMTher B00RVES E AagiaadiBavagiswmab(RV)", also
known as "rhuMAb VEGE' qr "Avastine". is a r binant humanjzed anti-VEGFE monoclonal antibody
generated aclﬁ)élrad‘l%g%)a (rlé%':'ég%et% n{@%@%%ﬁi%r 8&?65%%%1933-*28@%3%“88?&%}‘?5%5 mutated human
IgG1 framewdkicragionsding ifititfizn doiliimrii conHidm brtatityelotetaiivimgired i0AS fiohmtse murine
anti-hVEGF mgnosianabantiRogdy A6 hihatRIRoksRinding9f puman VEGF to its receptors.

Approximately 93% of?the amino acid sequence of Bevacizumab, including most of the framework
regions, is derived 13RS hiir4 1§ isRd Bty 9 Srtmeuedierios rRfemas foretrERgrine
antibody A4.6lkt Bevacizumabihiscambolaetw af WiaSsydhabanti-149;06thdadters andl-is glycosylated.

Other anti-VEaQ:‘@ _HQQ\%SigggﬂqQﬁ%}aﬁ&p@odies described in U.S. Patent No. 6,884,879 and WO
2005/044853. 0037] The anti-VEGF antibody Ranibizumab or the LUCENTIS(r) antibody or

rhuFab V2 is a hufiSPaZéd gty drritis e st Riibn Ve edb S g aTarn RATIRSHHES is
produced by standiatihiseeasakinasicteshinalegymEibodsHa mtcalE grpigssieniiest@r and bacterial
fermentation. Ranibizumab is not g%ﬁ&&lg}eg and has a molecular mass of -48,000 daltons. See
W098/45331 and U S 2 85/53)196%1 . T (%38] The alpha5/betal monoclonal antibody known as 7H5
was deposited in the ATCC as 7H5.4.2.8 (ATCC No. PTA-7421) on March 7, 2006.  [00039]

Molecules, such as antibodiespehataterizeddnbindiog torerepiapping @rthe similar areas on a target

can be identifiedlby co%%%t' Iil\‘/: éghibition/binding assays.

[00028] The present invention is based on the identification of novet antibodies that
bind asf; integrin. The asP: antibodies are derived from the monoclonal antibody 7THS and
can be used in a variety of therapeutic and diagnostic methods. For example, the o
antibodies can be used alone or in combination with other agents in treating abnormal
angiogenesis, neoplasia, ocular discases and autoimmune diseases. The antibodies can also
be used for detecting 581 protein in patients or patient samples by administering the
antibodies to osf; protein in patients and detecting the anti-osf) antibody bound to the asfy
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[00040] In one embodiment, HUVEC or other cells expressing asf3i are used in a competitive inhibition
assay and FACS is used to evaluate binding localities of two anti-a5(31 antibodies relative to each
other. For example, HUVEC cells can be washed in conical tube and spun 5 mm@ 1000 rpm. The
pellet is typic’ifyAWR4HEHtwo times. Then, the cells can be resuspended, BSEHtEH & %épt on ice until
use. 100ul of a first anti-0.5f31 antibody (e.g., start at a lug/ml concentration or lower concentration)
can be added to the well. Next, 100 gl (e.g., 20 x 105 cells) of cells can be added into per well and
incubated on M SHIBA sHiPINEx® hovtshd bibtinyfaead antivaspl Bneoerfiis iy smiitsidek) can be
added to eachelhapdsinedbateshendgader3Q minudiheicelz anaithanrivashad an pelistgd for 5 min.
@, 1000 rpm, The supernatant is aspirated. A secondary reagent, R-Phycoerythrin conjugated
streptavidin (P%@%ont%l -gii)ﬁ%’gh), is added to the well (100 gl @ 1:1000). Next, the plate can be
wrapped in foil aHd incBfitédoon ice 30 min. Following the incubation, the pellet can be washed and
pelleted 5 min. @ 19@@2@1”‘*@5%%%@&@" %@%@Eﬂ%‘”‘%@@ﬁ%‘j‘ﬁﬁg’ ‘i'é%%ﬁﬁéé?ﬂ 9 jglgéi{@gubes for
FACS analysis. [00041] An "angiogenic factor or agent” is a growth factor which stimulates the
development G BIEH AUELREIEC eSO UBHS M- arl Gghe e PLARLRRR N 1§ A3 stabiliy of blood
vessels, andldbyasctitofeiosid aetclifronwexampls, isaginge nissfasterszdntitydestbatavetinatslimited to,

.0, VECE and merypeislne isalc i il RRGR sl iRishlast oowifacigs famiy
(FGFs), TIE ligands ( I

ngiopoietins), ephrins, Del-1, fibroblast growth factors: acidic (aFGF) and basic
(bFGF), Follidtsfirad By Bt stk bty fétor (G-CSF), Hepatocyte growth factor (HGF)
Iscatter factor (SF), {bukgte ukin@leptisMidkinenRlagentabgrenwthciastes oFlateletndgsivad endothelial

cell growth factor (PD-ECGF), Platelet-derived.grewth factor, e lally PDGE:BB or PDGFR-beta,
Preicophin (IS e T B R ch Er Rt -
Transformingsgpeitiefeaebpegyc Plsbta har fipor plearosierfasist bal plar@ivesalishg) Avascular
9ntlzlo;h<a1]ial gmwﬁmfaﬁia{ &W@@fﬂ@ﬁﬁﬁ@fﬁ%@%@&?ﬂ%ﬁ@&%ﬁ%%& Rifuching j@gg&'@ﬁactc;]r? also |
Include factors that accelerate wo ealing, su S growt ormon 1N- rowth factor-
GF 1y, Viar R e e R A e o ol
TGF-beta. S€e; ¥ arkddgsifthrasmddvainore, Annu. Rev. Physic!., 53:217-39 (1991); Streit and

Detmar, Oncogene a3 72:34 702003 a S AlitalgiNatire WMesisine pii2kd359-1364 (1999);
Tonini et al., Oncogene, 22:6549-6556 (2003) (e.qg., Table 1 listing known angiogenic factors); and,

Sato Int. J. (A SHERTs 5862 3DR A0S} 400BAB] FREAIYS Bl 2B Kl o HtVEGF antibody
according to tiugimvenfio husdn BaelprefetrfareirpdinienbmeasureddyNa. ritidtabeled VEGF binding
assay (RIA) performgghyithishe Eab-yersion.fas, a0tihogy. 206 VEGEMaleskis,as described by the

following assay that measures solution binding affinity of Fabs for VEGF by equilibrating Fab with a

minimal concEMTabET oAl bRy irese end o5 A thi? brd$8n 8L 1iPARE 1S HBESY unlabeled
VEGF, then capturingnomaithMEeGEwith anantsrbcantibedycaated/platen(e; req; etal., (1999) J. Mol
Bid | 293:805,884), Toreatanlish,eandiionfor tae assawo Misiatier Riatse (Rney) are, conted
overnight with'5 u mi of a capturing anti-Fab antibo p}l}gap’)p La SS in 50 MM sodium carbonate (pH

9.6), and sub3degliserigdyristekabiov terol A deune S&hntiaaintth\EBSfEprvitd fiverhours at
room temperapte¢ 3P exindatel Y2 3k ikl Niinadsel bant patarINUNG #2B9620):s 180 pM or 26 pM

indicated by terms such as hVEGF for human VEGF, mVEGF for murine VEGF, and etc.
The term "VEGF" is also used to refer to truncated forms of the polypeptide comprising
amino acids 8 to 109 or 1 to 109 of the 165-amino acid human vascular endothelial cell
growth factor. Reference to any such forms of VEGF may be identified in the present
application, e.g., by “VEGF (8-109),” “VEGF (1-109)” or “VEGFy4:.” The amino acid
positions for a "truncated" native VEGF are numbered as indicated in the native VEGF
sequence. For example, amino acid position 17 (methionine) in truncated native VEGF is

also position 17 (methionine) in native VEGF. The truncated native VEGF has binding



[1251]VEGF(109) are mixed with serial dilutions of a Fab of interest, e.g., Fab-12 (Presta et al., (1997)
Cancer Res. 57:4593-4599). The Fab of interest is then incubated overnight; however, the incubation
may continue for 65 hours to insure that equilibrium is reached. Thereafter, the mixtures are
transferred t8"A&CYPIAH plate for incubation at room temperature for ond hoir X1 §8ittion is then
removed and the plate washed eight times with 0.1% Tween-20 in PBS. When the plates had dried,
150 p1/well of seintillant (MicroScint-20; Packard) is added, and the plates are counted on a Topcount
gamma countéfifizairabe ok fard MinutessposresHaibiie ﬁtgééfﬁé&:b t£eEiA8 12 €s than or equal to
20% of maxipakkiednghasechosemiecusedneempative binding assays. According to another
embodiment the Kd, valye is measured,by.using surface plasmon.resonance assays using a
IMAcoreTm-2000 &%@&c@rﬁn@%agwﬁ%ﬁggfr ne., ?é%%lféevgaa?ﬁr%ﬁan lﬁ%réz\]/\r}ﬁh immobilized
hVEGF (8- 16%)cEM5ichiptrat b @ respnnsbanitor(ReBriefiih cdEbbagmatisyiatddligexitan biosensor
chips (CM5, BIAGRESINE:; AR ARtivalef-wWitioh taylsN ol drdimethyisminepdapyherrarbodiimide
hydrochloride (Eﬁ%ﬁ#’ and N-h droxysuc,cini_m'deégysi.[‘) ‘ %%din to th plier's instructions. Human
VEGF is dilutBf i WOWﬁ\)I/E§ iﬁﬂ%ag%fét’é?%ﬁ] & f taoa\%% Rl S’%%é%ar%o?ﬁ’jg’ction at a flow
rate of 5 pl/mirlitd: to@dHiéFeaiprbximatelyi i fospion Segmitss(Ruy o mouplediprteibinollowing the
injection of hyppagp ¥ﬁ%(}%¥e8§h@ﬂ°¢lﬁd‘%€k‘% cleddR hlack ynreagtetraiauRankalkinetics

measurements, two-fold se,rialq_ ilutions of Fab {0.78 nM to 500 nM) are injected in PBS with 0.05%
Tween 20 (PBZTHotiogant ¥ifolvratesrapprokiiatelyss tommiaT AessEEtioH At s and
dissociation rafesc{iff) abecaltulated GBRy@sinpie.osesenns thargndWERdingmebdtel (B1Acore
Evaluation Soa,@}é{é?ﬁ%%’ g@ﬁ%&%&%&%{{%&% Eac%%?f%é%i{&%”&%ﬁ‘&%%%&&é@&%@%dé&%&'%tt%‘ﬁsensorgfam-

The equilibrium dissocriation constant was calculated as the ratio koff/k™, See, e.g., Chen, Y., et

al., (1999)31 MMl reasBesmRiNMiind sirdite Gredudarg nnaedasoms the SEHace plasmon
resonance asgayahoMandbentheomtaieis CIELE dalesminedibyusing a fuarescentguenching

technique that measures the increase or decrease | rescence emission intensity. (excitation = 295
nm; emissionjgéc‘;o%%"{l Ef 1% H%P%%%%%sl)mg %Zaé% g?%&“ﬁ%ﬁ?ﬂ%\?@cf‘t anﬁll Sld?/s%é%f‘orm) in PBS,
pH 7.2, in therprensemeihafriatradBinty encarmaliBhs of HimyaHV RGRIShoMCfolfi (81209 or mouse

VEGF as measuteddasBesrometeESHrAaia SaR-flovceguippedapectiprhometar dAYiv

Instruments) or a 8000-series SLM-Aminco spectrophotometer (Thenno nic) with a stirred
cuovette, B BB LN BER A TP SR A CHCLr A Eab or

antibody usingiab[B1YaSkhe 1AGET recej@048]cAs 1Wdedl heddipha subject to be treated is a mammal
(€.9., human, non-hiymAn PHMASN AL HFRRKSE LN RIS G PIOE EReaR B0a!ARALAtELC.)- The

subject may be a clinical patient, a clinical trial volunteer, an experimental animal, etc. The subject
may be suspebtesoyp ﬁ‘é‘%ﬁﬁ@nﬁl"gﬁ RERPEPHAAANG) ASCRrREPodH MRRRtRRddicoABEBryiy diner disease
having abnorm@dl&mg?&gﬁlﬁsiﬁ,aberdmgmmw ammmmwﬁb@tgeﬂm,wﬁamﬂﬁher diease
having abnorpal 3001ageRenis VALK lagnaslic tieihadeJecraacar IMURS diagasg,er any other

disease exhibiting abnormal angiogenesis an inical delineation of those diseases are known in
the art. AccordigteBite praferpsidvaiibBaitndbrdth O8up el B e treatdracesrih gt s invention is
ahuman. {00944k hautapa, aibRORM & ANQIRYATRGIS 796 @YS 4XHENT Rrafaloed Apgdels grow either
excessively or rwise Inappropti .«the iqn, timing,.de f the

LR SRRy (i e oRPiD: ENO-Actiet, & SBTRke,

angiogenesis being undesired froma médical stan in"‘a'disease or such that it causes a

diseased statBAK FAE. ARSI SExEESEIE, GHCaRtASHeBYor UifEAiSe T pidgiiateangiogenesis
occurs when there igopgyyolapdivesseborawtidhet cantibuigsia thewvereening &f heidiseased state

or cause of a diseased state, such as in_cancer, e jally yascularized solid tumors and metastatic
tumors (includfg EoiBA ,Sﬁ‘}ﬁ‘éﬁ%gncﬁgf’ S é’tﬁg‘flﬂﬁﬁfg&ﬂﬁ%ﬂgy&%&%5‘?%%“6?0%%% 8 %%%’rqcaér), diseases
caused by oculwe@wammmsmgﬂi@wédmwedi@eﬁh _ﬁﬁn@ma@ﬁmﬁi&sﬁ,ﬂpﬁmaﬁ!y diabetic
retinopathy onagerindugedsmasnial deoanLaion .AhoraidalineeMAseiaHaalam (GG diabetic

macular edema, pathological m\yo 1a, von Hippel-Lindau disease, histoplasmosis of the eye, Central
Retinal Vein @88%%5(@‘%),%@%%8?“ Ngésg‘gcﬁfﬁr?ﬁ%?ﬁc%ﬁ?‘?lgﬁf?ﬁfoﬁ%&?%’élﬂ&rzgﬂ%w&ﬁd rubeosis;
psoriasis, pSOFEGE. & fhtiischasinaRGbbigaistaina suehasohslemindiomabinflamrhatemerenal diseases,
such as glomerignepiyitia.renseipliasangiRiplizially ¢ dipmenianenRtiie diamlytic uremic
syndrome, diabetic nephropathy or hypertensive nephrosclerosis; various imflammatory diseases,
such as arthritis, especially rheumatoid arthritis, inflggnmatory bowel disease, psorsasis, sarcoidosis,
arterial arteriosclerosis and diseases occurring after transplants, endometriosis or chronic asthma and
more than 70 other conditions. The new blood vessels can feed the diseased tissues, destroy normal
tissues, and in the case of cancer, the new vessels can allow tumor cells to escape into the circulation
and lodge in other organs (tumor metastases). The present invention contemplates treating those
patients that are at risk of developing the above-mentioned illnesses. [00045] "Abnormal vascular
permeability" occurs when the flow of fluids, molecules (e.g., ions and nutrients) and cells (e.g.,

lymphocytes) between the vascular and extravascular compartments is excessive or otherwise
inannronriate (e A the lneationn timinAa deareea or oncet of the vvacerilar neimeahilitnvy beina 1indecirad




sicca, radial keratotomy, retinal neovascularization, retinopathy of prematurity, retmlental fibroplasias,
sarcoid, scleritis, sickle cell anemia, Sogrens syndrome, solid tumors, Stargarts disease, Steven's
Johnson disease, superior limbic keratitis, syphilis, systemic lupus, Terrien's marginal degeneration,
toxoplasmosKStratiE fmors of Ewing sarcoma, tumors of neuroblastorﬁg:rfﬁﬁ%%%“’g? teosarcoma,
tumors of retinoblastoma, tumors of rhabdomyosarcoma, ulcerative colitis, vein occlusion, Vitamin A
deficiency and Wegeners sarcoidosis, undesired angiogenesis associated with diabetes, parasitic
diseases, abr@rttal MeramefesindhaipseKESPHirrndwin g seralrpihiuryeiadtiiay fHibition of hair
growth, inhibifigasfavidativnippcheatpuschatenmorrationy/inmbitiauelinplantation -apsinhibition of
embryo development in the uteru 0Q047] Anti-angiogenesi apies are useful_in the general
treatment of d’ﬁag]ffdr?élj%gélffonr?,t bmnlg{ef?ﬁwgpﬁn%'g%é?’]ﬁ(gﬁ Poat?(:% %@ﬁ%ﬁ%?%%e%ﬁ?%@a, pericardial effusion,
such as that dssoviateth witthpericbeditisnh avkipleurElefilosions diseadasuspdigibdrdbrsasharacterized by
undesirable Vasqulakpelule aRilRE YASEHIAIIERKA0R 20023 SsleMRARSSQGIALaH with dkain tumors,
ascites associated with malignancies, Meigs' syndrome, lung, inflammatjon, nephrotic synilrome,
pericardial effﬂ‘%i%ﬁf‘ﬁ%‘ﬁ?ﬁng (fﬁ?‘ﬁé‘?f‘??% %ﬁﬂagg%gﬁéﬁdﬁi’fﬁa%r 5%%%%%}{ dised5eE such as the
condition follalningtimyddcaididdsatardtigmnssedd Sirdkeys antizhef K. 2005/[0088]-@th@s. G6-
angiogenesis,degendek diseases ascpiding douthis imventioninglide: apginfifromadakneimal blood of

vessels which aréew;érone to bleeding), neovascular géaucomqégrowth of blood vessels in the eye),
arteriovenoudhf ANSRSHOHY PabnBRATE RORIRiTRAN SV EE FuitRemed admnERes Sonunion
fractures (fracitiiesdivedsedilohak ieabiatberascleraiicyplaguEs (hardening of the arteries), pyogenic

granuloma (commo&&&ggleﬂggn%mfg}ﬂ (cpylodggv\ég&?%lgg,(aﬁ roderma (a fory, nnective tissue
a(t loo S), tr |

disease), hemangio mor composed of b vesse choma (leading cause of blindness in
the third worl/ERENBpHiNesiBifits, wasecabaaneiene artisRyperbphrr edars! @mshefnal scar
formation). gc/[QQRALcIHERIMEPsIetR L. t SDthdheranautistrsatgnd andqarpakdactic or
preventative measu %ansz?%li arllneeev(‘;iogéc treatmen in ydgb%%mey %@alg% é/z\ﬂg;itth_e disorder as well as
those in which the disorder 1s to epreven‘f‘éé’. i bgﬁ] e terma. mcurrenS():e," "relapse” or
"relapsed" refésisioities retipnsdfanchncaroe diseh Y&t erooknlont lassdsdmbrit ©f thet Hisgippearance of

disease. A diggnosis, phAUSRRNENLRSIASES QFIRCaA FRRIAIRRCE 689, Beronsiderashadglanse.-
[00051] The term "refractory’ or "resistant” refers to a cancer or %Iriﬁease at has not rﬁfponded to
f

f |
treatment. O [BOTSFUPAR (BRI R BT AP AR S WA Y AR B hE Blmary therapy,
usually surgeryd Adhuvatrit ¢hkapyfarceanden addiseatse maynmaiticlsl invdrhdne Bemmpnncfiemotherapy,

radiation therapy,of hiormane, 08k, 140RRNThe.I9 Y imainienanesierapypsfers to scheduled

retreatment that is %g/en to help maintain a previous treatment's effects. Maintenance therapy is often
given to help k&&9dshtsuiebaratradiss praohy drdspdrtatdu S58&HCHRIANS regardiess of

disease prograEsi@a4853[00054] The term "invasive cancer" refers to cancer that has spread beyond
;hoet lt?g?rr] eot;gf:t‘i’f NoWRST ERBHETHIPR IR,V RALSHIAP IR USSHER TRGSINR.GANGErS may or may
rhuFab V2 is a humanized, affinity-matured anti-human VEGF Fab fragment. Ranibizumab
is produced by standard recombinant technology methods in E. cofi expression vector and
bacterial fermentation. Ranibizumab is not glycosylated and has a molecular mass of
~48,000 daitons. See WO98/45331 and U.S. 2003/6190317.
[00038] The alpha$/betal monoclonal antibody known as 7THS was deposited in the
ATCC as TH5.4.2.8 (ATCC No. PTA-7421) on March 7, 2006.
[00039] Molecuies, such as antibodies, characterized by binding to overlapping or
the similar areas on a target can be identified by competitive inhibition/binding assays.
[00040] In one embodiment, HUVEC or other cells expressing asp are used in a

competitive inhibition assay and FACS 1s used to cvaluate binding localities of two anti-os8,

antibodies relative to each other. For example, HUVEC cells can be washed in conical tube
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[00055] The term non-invasive cancer" refers to a very early cancer or a cancer that has not spread
beyond the tissue of origin.  [00056] The tem' 'progression-free survival in oncology refers to the
length of time during and after treatment that a cancer does not grow. Progression-free survival
includes the 8fidytft'&Eiifhe patients have experienced a complete resporfeTrdog8fiaizesponse, as
well as the amount of time patients have experienced stable disease.  [00057] The tetra
"progressive disease" in oncology can refer to a tumor growth of more than 20 percent since treatment
began - eitherulievto amincred88 ipnmabsiote spreadlin shehtdrivor time{00B&8 e teibaradr is any
condition thatq-wqgﬂ&@@d}_@&&é{%ﬂ&%ﬁﬁmaﬂﬁmha_@ea%aﬁ%\f-a'%egt%amg%l&lmmélgm@ suffer from

or need prophylaxis a%alnst abnormal angiogenesis (excessive mapagoprlate or uncontrolled
angiogenesis'dr HSHBr AIAF VLG9 I RHTSIBARY BHIBLRAGS 2PARS IRl cYHid % acute disorders
or diseases ineludiig:thbselpatiiottigical konditibnswhickpradispasecthen ieamnsdl tdthe disorder in

question. N0'k'éQ%,itlﬂ@ﬁ’éﬁmﬂ!ﬁjﬁ&#ﬂﬁgEgﬁgg%ﬁe@g%@?%ﬁf@g@@%A%%%&E?ﬂi%”&% %!Eﬂ benign

tumors; non-leukemias and lymphoi r_nalig%1 t, astrocytal, hypothalamic and other
glandular, ma@%ﬁﬁé‘@%ﬁ’f@ﬂit%ﬁﬁl?%ﬁ%‘?‘néﬁ 5rﬁ’6%l%f§t@é@é‘l'ft§%é?ﬂ@?§?@ﬁ%ﬁlﬁﬁ‘i‘ﬁ@tb‘?% angiogenic
and immunolegit. disordpm[RRGSpThedeinsceaneprianat, Ramgesousiietrniaeedescribe the
physiological condition in mam s.typically characterized n lated cell growth.
Examples of gariﬁ%%\rqlril%lﬁéce 03185}%3] a%?éﬁg@it){épd%%%??cﬁl%gr%&ag@nﬁ?ﬁ%ﬁﬁ%ﬂéﬁrﬁaﬁlgg{%ma, and
leukemia. Mofangsriieuiprderdpipled infubiaidd eamsets wieluddlerusrisuscebiticanbe nedlibttastoma,
cervical cance VAR ML 81 CADG00RIAHdeR CANRE LN BPAAMRAN RIE RN (LARGRGLAGRION cancer,
colorectal cancer, %.?do?et{ia %lagrginorlna, salivary gland carcinoma, kidney cancer, renal cancer,
prostate cancBFVUNA CEhcer thyrdid €&ficer, hepatic carcinoma, head and neck cancer, rectal
cancer, colorectal ciiddi ] |vmg omneenintloding spetl-celllonthdasicewndnsmadtesidung cancer,
adenocarcinogag. iy i Wne1aae SALRAMUS RAGIE AR AR IURG-SGUABRYR 6ol canssToe-o.

epithelial squamous cell canger), prostate cancer, cancer of the peritoneum, hepatocellllar cancer,
gastric or stoMBh EaTAe AL NG BASHSIESHAAT EEHRIF: BUFRsaUA CEaR: S iB IS ma,
_retinoplastorrmta'ﬁtﬁ@ytomg, W]BEEmasnmrdwjﬂhiaﬁm&ﬁfaﬂnﬂpﬁmamhémamiqg?ﬂbmalmanc_ies
including nong%%gﬁ%émﬁimﬁ%ﬁ'iﬁ ﬁi&%&bodﬁyg@}égﬁéggﬁqug@%{tﬁé?ﬂ'}l%%%'ﬁl%%%%ﬂg”a”C'eS’

endometrial or uterine carcinoma, endometriosis, fi oriocarcinoma, Salivary gland
carcinoma, vahFsITE asidie, ERHBIdEbek (ESIpnBYEsir tar BRBHRE I ReRIcEartBmECERal carcinoma,
penile carcinaBa IFsapharyigeRlveaROMAGEN KIgeafease ST ateitapest ST eRainMmelanoma,
skin carcinomag, Sehwannema, oligpdsndspgliome nsurohlastomas. ahdamyssareonme, osteogenic
sarcoma, leiomyosarcomas, Lﬁ;fmarytract carcinomas, thyroid carcinomas, Wilm's'tumor, z;’s well as
B-cell lymphoRkaelireleidingaumwt rastericiegiadnBpCH e kinPS yRRobrsmm Bl ¢ DB AN mphocytic
mmunobiacti N e ot mphoDIASE L N Soade SR po-cleaves ogl NHL bk
immunoblastic i ra oblastic . high grade n-cleaved ce ; bu
disease L RS O A b S AT e A BREA o WATTE RO E ’
Macroglobulimedeidylieheonithi{ariphOHAE leedcaini aq@ieidil v (e dy (WpRb Islastioleegemia (ALL); Hairy
cell leukemia;rehranicamygleblastiseukemiaaad pasitansp anh arhariQliaratvadiserder (PTLD),

as well as abnpimal vascular proliferation assaociated with phakomatoses, and Meigs' syndrome.
[00060] “Tumb, ESTRYRETE| ,Fr-é}e}@‘%»aﬁtﬂ@aﬁﬂa@ﬂwﬁc@%%%@‘&%ﬁﬁ&sﬁaw,@waémer
mali_gnant or l@eﬁgﬂlyam@i_ﬁmﬁrdfﬂa@éffﬁ%-m_d cﬁacegom@ageﬁsmmdiﬁyme, A mE@.(R)i_M] The_ term
“anti-neoplasti sompesiianisor saniraniRPHRAgeNs, elors 1o 3 camprsfismyselilindreating cancer

comprising at least one active therapeutic agent, e.g., "arti-cancer agent." Examples of therapeutic
agents (anti-caHE: dgértsYrdinge  batldréiifited %%?)é SonER&ndbt B¢ HHETS>gfowth inhibitory
agents, cytotarimsgentsTatigentsstisethinviasiaiisnib érapy)anti; 3agi0geneSis. agepls sapoptotic agents,
anti-tubulin a%@t?,o d other-agents to treat cancer, such as anti-HER-2 antibodies, anti-CD20
antibodies, an epidermal growth factor receptor (EGER) antagonist (e.g., a tyrosine kinase inhibitor),

HERI /EGER inhibit8I0f8 4., @aotibof TR stiaT niyr pratidieY Hehvatbgeowerordits tankibitors (e.g.,
GleevecTm (Ipasifin MesyiRteniadd Ontbedihiniiar (8184 Iselec i it arfREpNsding assay

(RIA) performed with the Fab version of the antibody and a VEGF molecule as described by
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cytokines, antagonists (e.g., neutralizing antibodies) that bind to one or more of the following targets
ErbB2, ErbB3, ErbB4, PDGFR-beta, BAFF, BR3, APRIL, BCIVIA or VEGF receptor(s), TRAIL/Apo2,
and other bioactive and organic chemical agents, etc. Combinations thereof are also contemplated in
this invention¥Wo 240906236 "growth inhibitory agent” when used herein refars/tsa@amweznd or
composition which inhibits growth or proliferation of a cell in vitro and/or in vivo. Thus, the growth
inhibitory agent may be one which significantly reduces the percentage of cells in S phase. Examples
of growth inhitlitdtylagentsdrcitisienageants dtad bl odlkdielkeycle pfogressiMEGH Byplace other than S
phase), such nis that | gi,uc : r M-p arrest. ' gﬁ -anse blackers include
the vincas (vif%@%ﬁdgﬁz %%l\rlrlv aaé}[?lﬁe%f%%?%%%%@ﬁﬁﬁ%ﬂ#ﬁ%ﬁit%%%ﬁc J\;I]% o gersﬁgfgin, epirubicin,
daunorubicin & foiiEdiae seitd Hieaiykih VEkds e emarinabavndsy G itarss spilinevB#binto S-phase

arrest, for exampledPNARIKMRUNEAIS RIS §WOD)TS IAMBIIes: BESURISONS « AAGEIRRBZ R ons
mechlorethamine, cisplatin, metho rex?qgéz 5-f uoroura%il, and information can be found

, , | ra-C. Further
e ol o S S R T el
regulation, ontgevibsd affchendihebplasticravigstiby MbrakintBOL), B Ssemdets bRiskedlelphia,

1995), especialiy Byil3:v) bdAROG3T e MuM: PHOtBXis aaeRt: Bsksaddisreinselais o a substance
that inhibits or prevents the ggnction of ce{!léggnd/or causes gestrgoc)ti?n of cells. The term is intended to

include radiod®RRIEBHSHES (& by T 181 1595 2gpplete (Nunc #269620), 100 o 28RN chemotherapeutic
agents, and tOXitE/ EGHi169)enzyimedicaihsadtiviltorinedd Bacdiiatrésmgal, PhtaPastimakbrigin, or
fragments thergialy ¢, 4000641 4y :'28|3§-'Em@§0t ?.e'i%%ﬁ%ﬂgﬁ:%;ti% %Qﬁ%@&éﬁQ@Hﬁé‘fﬂ%H%%km the

treatment of cancer. Examples of che erapeutic agents include is a chemical compound useful in

the treatment'Bf ESHREOERAHORL Y PRERIMFRE A e By SAtPRImYS HnaPetind stidistsBeich as
thiotepa and @&f@%ﬁﬂ&&)@iﬁi@smaﬁpﬂﬁm@mlm suifomates seh:asferstuions éimlﬁ@&u!fan and
piposulfan; aziidiessenas benzedapauearbaquane, Maicdons, 8 uedaps, elfylgnimines and
methylamelamines including altretamine, trle]g yfer]er_nelar%lne, triety enep‘hosp_oramlde,
triethiylenethib’ﬁh&bﬁ%ﬁ%@ drrfthiffethydiofmeiamin eyt feskadidfyddadatatin and
bullatacinone)jnaptass pioUdasitd (acuding the:sypthelinrRnategueiigRoiecamabyyostatin; callystatin;
CC-1065 (including jts adozgelesi zelesin and bizelesin synpthetic analogues). cryptophycins
(particularly crt;?ﬁlt%% rjai%?ﬁlslogﬁa%C%E%f‘)ﬁ}‘éﬁ%cgf; c])ll%teé]tlfral% t&%ncp‘)a%%ri}ca:fﬁ ﬁ%ﬁ@%ﬁ% e synthetic
analogues, KWWosasDrpd toRBmMpTIi v binferiesoin Aseprcragistatinthar soyewstiietyinh sBdmgistatin;
nitrogen mustapdasechaschiarambusil.ahiemaphaziteneholaphosphamite s esUBMUBHNS,

ifosfamide, mechlorethamine, mechlorethamine oxide hydrochloride, melphalan, novembichin,
phenesterine 2gte4RFhustie @ng&ﬁﬂﬁ‘e?iﬁ%@i’fvﬂu%tﬂ;%ﬁit?o‘é’ﬁ}?é’e?glgh‘éﬁegglgw Ustine,
chlorozotocin] fojeiMistirgs domostinenminmisti®a) amican) runbstine aniibiotics-auch@ssthe enediyne
antibiotics (e. g, caH icl lally: calicheamici mal I icin omegall (see,

o 0. Agnew, S R i A
bisphosphondfelodifeiialyeioehisndtd ERIS bapblahiEmyscwamits Edehrsraolingia Eromophore and
related chromappateinieAtdnss. Anteh FRGEEMephaLas) (aeBedim Ysinge aHinGMyRIN, authramycin,
azaserine, bl ins, cacfinomycin, carabicin, carmin in, carzingphilin, chrom (nis,
dactinomycin%%g&éﬁgf%bfi&%}%g%%ﬁ%?ﬁ%%i%la%\y -aot%iol_g?nl}igr éﬁl?(t:?r%%? %%ﬁﬁ&%ﬁ?&ﬁ%%@/ cﬁ((ﬂ)xorubicin
(including mofptrelisoabxErLb i roayethpmiorp holinwin fsrivbietion 24dyrsinoE§dxdMibicin and
deOXydhOXOF:%Qiﬁﬂ?rblﬁﬂiﬁlé?&%}e&w#&i@ﬁ @a&&@%m&eﬁm&%a&&m&m%o@ﬁﬁ mitomycin C,
mycophenolic acid, nogalamygin, qlivamycins, peplomycin, potficomycin, mycin, quelamycin,
rodorubicin, streptohtt ?Ss??g%o@gcé %théépg&% ibe ?ﬁ}[gﬁ,”i%%%t %Oyg%grl&%‘n ti-metabolites
such as methtthste éﬁ@@fﬁlﬁhrwmoﬂf@ﬁi)nmﬁbfaéidialﬁaldg;mas'uu_haas denepderin,
methotrexate 4 RIBERRIGI LIRS IIEX AR UG ABAIGUS RUGR a5 Jilidarabine Mg/ capigpurine,

thiamiprine, thioguanine; pyrimidine analogs such as ancitabine, azacitidine, 6-azauridine, cannofur,
cytarabine, di CREVARHEX RIS Endt e e Y RAPRIHE HRd Fogaection ¥ calusterone,
dromostanolofissqriapienatee:epitio Stanolilitepitiosteneties tolactan®Edantisadianats asdiz as
aminoglutethipide, mjtotane  yilqsians; folk acighreplenjsher sushas folinie Acid; agealatone;
aldophosphamide glycoside; aminolevulinic acid; eniluracil; amsacrine; bestrabucil; bisantrene;
edatraxate; d€ in®: e eBoIaMB R AlSERR reERIRA e BtRItET SsctBreisis @gdthilone;
etoglucid; gallium nitrate; hydroxyurea; lentinam lonidainine; maytansinoids such as maytansine and
ansamitocins; mitoguazone; mitoxantrone; mopidan]r?]ol; nitraerine; pentostatin; phenam et; pirarubicin;
losoxantrone; podophyllinic acid; 2- ethylhydrazide; procarbazine; PSKO polysaccharide complex
(JHS Natural Products, Eugene, OR); razoxane; rhizoxin; sizofiran; spiro germanium; tenuazonic acid;
triaziquone; 2,2,2"- trichlorotriethylamine; trichothecenes (especially T-2 toxin, verracurin A, roridin A
and angui dine); urethan; vindesine; dacarbazine; mannomustine; mitobronitol; mitolactol; pipobroman;
gacytosine; arabinoside ("Ara-C"); cyclophosphamide; thiotepa; taxoids, e.g., TAXOL(r) paclitaxel
(Bristol- Myers Squibb Oncology, Princeton, N.J.), ABRAXANETM Cremophor-free,

alhiimin-ennainecared nanon article formiilatinn of naclitavel (American Pharmacaritical '"Partnarce




acceptable salts, acids or derivatives of any of the above. The Mini "prodrug” as used in this
application refers to a precursor or derivative form of a pharmaceutically active substance (e.g., small
molecule) that is less cytotoxic to diseased cells compared to the parent drug and is capable of being
enzymaticallyVA:#PA{R-E3f converted into the more active parent form. Se& & gSHRHaM2"Prodrugs in
Cancer Chemotherapy" Biochemical Society Transactions, 14, pp. 375-382, 615th Meeting Belfast
(1986) and Stella et al., "Prodrugs: A Chemical Approach to Targeted Drug Delivery," Directed Drug
Deliyely, Borclstratiagdtty (@ehy, pporarepomenina tieimress 2088y miehsroaregs Of this invention
incl:cude, but qae_cmgéi[gm@r@eﬁbgsﬂkx@%mm@ (&Mﬁﬂgagﬂﬁﬁ@%ﬂbﬁa@;_@%ﬁiﬁiﬂé@&ﬁmdrUgS,
sulfate-containing prodrugs, peptide-contai rodrugs, D-amino -m ed prodrugs,
Slycosyiated DRSS s ARl ORI LR oL R bt | th
phenoxyacetamidesconitainisgnpodraysioroptidneally. STSSithtetipne @y A0 tamirecobtdining
prodrugs, 54'&@599%%!@%@&%9%{ QI&PQQ%QLE%PEQQ&HE% yg@ealaéﬁaalaer gapyerted into the more
active cytotoxic free drug. Examples of cNtotoxlc drugs that can be derivatized into a prodrug form for

use in this inVBRTYRHEIGHE SBUts7deh SEIHRPES SITGERPEALHBH &I AFERIY sonte) delctibed above.
[00066] "Isolateaicd wivencu Sedliter destredhe varieguspalypé fiidkscdiscloséd Héreinn means
polypeptide “?BBh%%bbo‘?%ﬂﬂg@d}l@?gg%@ﬁﬁ%%@ and/or recovered from a cell or cell culture from

which it was expressed. Contaminant components of its natural environment are materials that would
typically interfere witlBtdgrbstebbatiardrabifctiads fore ToRpepate arlyeah enigeenzymes,
hoones, and gthesgrateinacessOhde rioirisacRatidakiescln meferpdembodinents, the
polypeptide wi be purified (1) 10.8 destiee, sufficient ta.obiain atloast dS.iesighies of Ntenninal or
internal amino acid equence by use of a Spinfing Cup sequenator; or (2) to Hdmogeﬁelty by
SDS-PAGE undtctdritbeiieiy ehrrigdigeiyiesadiions Usimgrasshessietiiecdicipreterably, silver
stain. Isolated, pelynepbdeingiudes RalynReptidedsithwithingecambipantcellss sipeemat least one
component OEtheéotglyﬁepgde naIturaJ envi[onrﬁgnt will nott.be trhese‘cr)tlt. Ordinarily, however, isolated
polypeptide Wi BHEB& BB 4 R BRE p B LT8E MO0 BB 7R TEBIARE disease
polypeptide-evrcudingandcieiscasidbaingt Meropoly pegtidesnceding mitleid ddidcigienmidieie acid molecule
that is identifigd and seRaIE At ILAskANa Lo MDA %@[&@R‘,%@“Q%@W%W&th which itis

ordinarily associated in the natural source of the polypeptide-encoding nucleic acid. An isolated

polypeptide-eReBARG ARG & BTN BIERNIS 3L BIHEr than in the form or setting in which it is found in
nature. Isolated polymﬁ}aﬂm&mmi@maim@mgenwﬂémd@mmmw aledistinguished frorr_l the
specific polypgpiidezenceding nucleic.acid molecule as t XSS i RathialL Cells.S1owgyeT,an isolated

polypeptide-encoding nucleic acid molecule includes polypeptide-encoding nucleic acid molecules
contained in ééﬂ§W$i33%lﬁ§?%é%ﬁ?é‘§%dtﬁ%6Wﬁ@ﬁf&éam@‘r‘ﬁ? or dicsrpletaineriueheietitid molecule
is in a chromeseseal iheatiandiffeienbdionsthptetaattaleatislied, JOQOESEsEhmigrspieantrol
sequences” refers to DNA sequences necessatr f@r the expres ion of an o ra%gly(vlinked coding

. an ‘OFSH S1S OCCUrs wicil ere;rsncw 10od vessal fi a'ﬁlt ¢contribu S%} ! OIsCnlin
sequence in a pgér icular host organism. The control sequénces that are suitable for p_r%‘f(a%yotes, for
example, incl@iBadsrgRe o ionglRf aditpaditrasatietids camdasprssdimEpmding &ite. Eukaryotic
cells are knows #oruHilize.paqrRRLeS: RelACBRYIALIGN SIGN A5 o RALENBARERTS: smal [ROPAFLNucleic acid

is "operably linked" Wlhern i%aits 8Igcrer iitoaa quCﬁQE}al relﬁggnship vlvith_ ?Eother ngﬁgl(e'c S‘%id sequence.
For example, BRA ST B BT eeglen e SrasL Fatst TE S ae i S P &rab i IS B BRIA 85 Solypeptide if
it is expressed!agimprepropihivappanidiphtbstinrtiiocpetretioreoftbecpbiypaptidezapatnoter or
enhancer is opgrakiy aked a.ace8in@RegUERES:H rﬁ&ffﬁ%’ﬁéﬁﬁ,%%@Q@M@&gﬂpﬁﬁ%ﬁquence? ora

ribosome binding site is operably linked to a,cogi g sequence if it is %osltione So as to facilitate

translation. GEABFAIlY 9B EReBIS: IhTayaInesing iis e SRR Rnahves Bery ARkEE BR: contiguous,
and, in the caseehbnsecretdnyiie@ade retohtiguassikndaimreading phaspsoraseperigirhancers do not
have to be COM&H&%@%&?&%&Q&H&J IEhed by, lgation,ak.eanysYienLr gRKICHoR,Sitgs. If such sites

do not exist, the synthetic @ ;lgonucl_eotide adaptors or linkers are used in accordance with conventional
practice.  EIRTBPuSRARBE fERSHUNI SIS mSIomRcsting BREF BmaR ISy hagnebrisedsHifein, can be
identified by thpsecihatdibeenigloydeuh jonrityprengthcanghiigh-ie mpenatura forawashing, for example
0.015 M sodiyg; lorj 0 M sodium. Cir 1% um. | sulf 0'C; (2) employ
g hybrd R A e B T € ormamice wi
0.1% bovine serum albumin/0.1% Fico11/0.1% polyl\gnylpyrrolidoneISOmM sodium phosphate buffer at
pH 6.5 with 750 mM sodium chloride, 75 mM sodium citrate at 42C; or (3) overnight hybridization in a
solution that employs 50% formamide, 5 x SSC (0.75 M NaC1, 0.075 M sodium citrate), 50 mM
sodium phosphate (pH 6.8), 0.1% sodium pyrophosphate, 5 x Denhardt's solution, sonicated salmon
sperm DNA (50 ug/m1), 0.1% SDS, and 10% dextran sulfate at 42C, with a 10 minute wash at 42C in
0.2 x SSC (sodium chloride/sodium citrate) followed by a 10 minute high-stringency wash consisting of
0.1 x SSC containing EDTA at 55C.



[00071] The amino acid sequences described herein are contiguous amino acid sequences unless
otherwise specified.  [00072] As used herein, the term "immunoadhesin” designates antibody-like
molecules that combine the binding specificity of a hetcrologous protein (an "adhesin") with the
effector funcidd®8iftnoglobulin constant domains. Structurally, the iliFiUFANHESHE comprise a
fusion of an amino acid sequence with the desired binding specificity that is other than the antigen
recognition and binding site of an antibody (i.e,, is "heterologous"), and an immunoglobulin constant
domain sequéprieasFhesrgeidesin prrLd paer st déiprrrdblsewiang plieaipisciEdntiguous amino
acid sequence,gopiising.ahleast dhsnbindingssiteaf rasepiondicdigandwsbebasaddEGFR or a

fibronectin ligand, T. munoglobulin constant domain seguence in the immunoadhesin can be
obtained fronf G RUSGTEO IR SR [GE Tt e SPIGE S gn (ncluding loA.
| and IgA-2), igiselgdn etidghMuReptibotiessandic titenadrnprisel dodeguerte derdvedurom phage
display selection.of seauancsshatseecificaly-hinda iamekisedieanfapotionefan _
immunoglobulin, can be considered immunadhesins herein.” [00073] The term "antibody" is used in
the broadest S8R ERANSFERRERAIBEL LS EExample, single monoclonal antibodies (including
agonist, antag_onis_t,[mﬂjéwm&m\amibgqja@azﬁﬁtﬁﬂybdycumm@miﬂimﬂbmﬁﬁ@ﬁiyﬂpw@pi@specificity,
polyclonal anﬁ%iggq ladle-han.aptactibedias, anddaemenis ol tipries (eabela) as long as

they specifica Ive polypeptide ‘arid/or exhibit a biological activity or immunological activity
of this inventi6PXEERTEg ?@W@%%_B%%@ﬁf??ﬁ@%%%ﬁb%ﬁé"@%’?d@’éﬁaéﬁ%’?@rﬂﬁ of a target
protein, e.g., arkdmeric fowdu Agearding it Rnathedsmidceimeni-thalanilapsytspecifiealydbinds to a
protein, which bindin n be inhibited by a. manocglonal antibody of this invention ., a deposited
Brtiborly of S GEIRG S e e e A e B N e
compound hasigrysa ¢ ordittivesbiviogieatiae ilinidacc ofipRorrith BrTERibetsels Wit being
referred. For examplge aiftistionakiragmantonanaiea-Qf anartibrenefthis-inventian.can be one
which can specificagﬁi‘bind toV 615\57% 0131. | one engibod_h%]ent, tht anti o%; can pr é/egt or
substantially FEGUEE TE Zbiity ot a e &F 18 Rl eE L8 BraliTeiaton ™ "ot 78 A “<tiited
antibody" is omsosihiehwitstbeen iddndified: andsepanatedantiorssecotdredfromigasmponent of its
natural envir%@ﬂgﬂ%@&ﬁ@mmm&mmmm%?&& @%Méh@ﬂé@ﬁ@%&l@f%@om%@&i@is which would

interfere with diagnostlc or therapeutic uses for't_h,e e}r]tlbpd 2 a}ndw can |'n‘clude enzymes, hormones,
and other proféifiiie 'br%’ﬁﬁlsﬁ?é}ﬁtﬁg%@s%gfﬂi’éé‘fuﬁﬁré FaTrE D SHIMBAE the antibody will be
purified (1) tofgtieatey thesr 8506 yawaightod anfilbodydasedéteriiinecdeyithedaowry method, and most

preferably moig, 10ARSSAYSIANEELIA delsareauIlsan 0. SPIAR GdRR AR ipsidues of

N-terminal or internal amino acid sequence by use of a spinning cup sequenator, or (3) to
homogeneity SRS At dshdsrtadaeinG iAo HE R ERIGHEUI R e &omassic blue o,
preferably, silver stgonolsqlaiec-antibadyhinelydesitheanibedyvnsitis withinikeeembinant cells since at
least one component of the.antibody's patural environment will not be present. Qrdinarily, however,
colated anibU RIS B o PP s o Vel B B B At
antibody unit EPEYrStRlBtEREmM A HVESHratairebinpuse dSTipns dertiermcightroLehain% and two
idﬁtical Tea\l/&d;kfr) %Baiﬂﬁ, (ﬁ&éﬁﬁlﬂ @M@gﬁ%&@?m@mm &B&@aﬁiﬁ)ﬂaﬁiﬁgﬂ@ﬂwﬁdﬂﬁif along Witg an
additional polypeptide called J chain, and therefore contain 10 antigen bindi ites, while secrete

oA antiboied BRI B TSI B S R TR 4 e s st 4
units along withrdnoheisiisieheicaseiof, kyBisct ke eohairunirisy ardtr atlycabo wo1sa. 000 daltons. Each
L chain is linkgg,t9sa;H £hain Ry.qeg savalent.disklidehord. miilgsthe twadl ghalas.piglinked to each
other by one or more disulfide bonds depending on tf}gﬁgﬂ%hain istlo%%/lé?c. Each I—#and L chain also has

regularly spadSiREPILRSH e’ BIaGeE BT HTP CRAD S HAD R AR §ariable domain

(VH) foI_Iowedfbyetlﬁmmmstﬁimldexﬂéipssfﬁif@maeme@mé;adaiwgega:mnslam*fdéﬂeésbi domains for
tandc 'SOtyp%Eﬁ“ﬁfkéra% £L h%o"i‘&}t&?c&'}ﬁ/i?%%é%teﬁé’&@&ﬁ@ﬂﬂ@k‘ﬂa%%&@?ﬂ fly a constant

domain (CL) at itS other end. The VL is aligned with the VH and the CL is aligned with the first constant
domain of the FEALIFERETFIX AT RGPS dhlfG cher rasliose e weebed @ 98rm an interface

between the lightvehhiniarddsaryeohaparyatiable ponaipsd e pabtntof,adfdrandsy/totogether forms

a single antigen-binding site, For the structiite and pr i f.ihe diffe 15965,9f antibodies,
see, e.g., BA ?&?%W%Eﬁ\%&ﬁfﬁﬁﬁ%ﬁ%%gg ,ch%ﬁ%%g#gﬁl}%g%?e%g’ éﬁ%@@%ﬁ?&en and
Tristram G. Parslow (eds.), Appleton & Lange, NorV\@Ik, CT, 1994, page 71 and Chapter 6.



[00076] The L chain from any vertebrate species can be assigned to one of two clearly distinct types,
called kappa and lambda, based on the amino acid sequences of their constant domains. Depending
on the amino acid sequence of the constant domain of their heavy chains (CH), immunoglobulins can
be assigned YoAfi&Yef¢tasses or isotypcs. There are five classes of imnitifogBHHite 1A, 1gD, IgE,
lgG, and IgM, having heavy chains designated a, a, y, E, and it, respectively. The y and a classes are
further divided into subclasses on the basis of relatively minor differences in CH sequence and
function, e.g. shonradsideprietsrthedoiidwinyesulboliasses r¢g®RAGGY 1yG8tugGActigkhtand 1gA2.

[00077] The tﬁB’in'i‘iﬁé@@i?c'b{@,f%éﬁ%ﬁ@c@&éﬂ%ﬁ&%&@é@gﬁr@x&@ﬁ{aﬁ%ﬂ&tﬁlﬁié{%ﬁ&@ slomains differ
extensively in sequence among antibodies. The V. domain mediates antigen binding and define

specificity of & FAGctIRER R BB FOI R b AHREUR IR SR P St FEHA B i S50t enly
distributed acressithielddfeanvnotacidispaniaftthenatiabls dObsansatnstead;the Mregions consist of
relatively invarianksitefehes ralled fameyork, ragions (R, A6 4e:30Amina,pcids separated by

shorter regions of extreme variability called "hypervariable regions" that are each 9-12 amino acids
long, The varfaBIEOHIRTAIRAES R e ana hgrt eHamn Y &aeh AdtrpHer 1o PRe&e1aryely adopting
a beta-sheet ggofigiatigiccernegiegehysihiesdnpeniaridiblertegions whichsteraddonna connecting,
and in some cas rming. part of.. th ta-sheet structure. The hypervari regions,in each chain
are hel toge L B B e cener
chain, contribiebiganeifeimtiired s emisian g siteh sl dntpiomasssencab atheeen
SEQUENCESQQRRRAF BN LHIMMUNGLOGICAL INTEREST, 5th Ed. Public Health Service,
National Institutes Fig th, Bethesda, MD. (1991)). The constant domains are not inpvolved directly in
binding an antibod ?o an anﬂggﬁ,glgﬁ? SXRIbITVAIToUS etfector Uriction's, stch as ratlcipation of the
antibody in antjstiy.dependentvdiniaceitoiokicitiokDE )l ampfa0BTRIThée advsrthyypérsariable

region” when ysedhereln Jﬂi@ﬁ%ﬂ%ﬁﬁi@%@ﬁl&ﬁ@ desidiiesiehan antihedywhich.a1&iresponsible for
antigen-binding. The hypervariable r%%on generally comprises amino acid residues from a

|
"complementaHtS dRIS HARTHY PEGTSAR GF E R RS irtPals Ot PSS S X901, 50-56 (L2) and
89-97 (L3) in theowd aaiies asausidealvaitit B BTBAE)VE 06 Sy () ranih 95 TR EH8)inmtheid (in one

embodiment, £l I5, a1 S@B‘E‘c(ﬁla)%%?f&s'%ﬁ) 'Bﬁ&%@&ﬁi@i‘onW%@‘ﬁ’%&%‘?c&ﬂ%"c%ﬁdi%@@e@ﬁpyperva”ab'e

loop" (e.g. residues 26-32 (Li), 50-52 (L land 91-96 ( _3).ih the'VL, and 26-32 (H1), 53-55 (H2) and
96-101 (H3) iAitFy R Ron SoRAPR a9 DS ImEEr Y dngations= e s Bohss BRRRFdlions in this
invc_ention inclu_de PSS : (A3 bnfidibiRd:} bbbtk HYARR) sanddh9: Wi dloafitbiedight qhain
variable domaip i 26:35, (HHYRAHARAHVRR) 209,93 ARLHYRR Aflhgheavy chain

variable domal
glaucoma (growth of blood vessels in the eye), arteriovenous malformations (abnormal

communication between arteries and veins), nonunion fractures {fractures that will not heal),
atherosclerotic plaques (hardening of the arteries), pyogenic grannioma (common skin lesion
composed of blood vessels), scleroderma (a form of connective tissue disease), hemangioma
(tumor composed of blood vessels), trachoma (leading cause of blindness in the third world),
hemophilic joints, vascular adhesions and hypertrophic scars (abnormal scar formation).
[00049] “Treatment” refers to both therapeutic treatment and prophylactic or

preventative meagures. Those in need of treatment include those already with the disorder as
well as those in which the disorder is to be prevented.

¥ i

[00050] The terms “recurrence,” “relapse” or “relapsed” refers to the retum of &
cancer or disease after clinical assessment of the disappearance of disease. A diagnosis of
distant métastasis or local recurrence can be considered a relapse.

[00051] The term “refractory” or “resistant” refers to a cancer or disease that has not

responded to treatment.

H¢



Mahal numbering system, Kabat et al., supra 1991) [00079] Throughout the present specification and
claims, the Kabat numbering o generally used when referring to a residue in the variable domain
(approximately, 26 residues 1-107 of the light chain and residues 1-113 of the heavy chain) (e.qg,
Kabat et at, SUEr#¢2/99:1¥. The "EU numbering system" or "EU index" is gBAEMRIRFESEAMNen referring
to a residue in an immunoglobulin heavy chain constant region (e.g., the EU index reported in Kabat et
at, supra (1991) expressly incorporated herein by reference). Unless stated otherwise herein,
references to residué8tiimbersim thejvermabiergorhaiarofcantdtocie gime afist tesigdtreanumbering by the
Kabat numbeging, system Yniess staledAtherisePrRIn SeIReRces Jo.residua AurRers,in the

constant domain of antibodies mieans residue numbering by the EU numbering system.  ~ [00080]
The term "moflSEIBHaIERHBEHH O L ¢reBY RERTRRSTREHY an antibody obtained from a population of
substantially homodenesisrantihetiesienatbetireiyidual-antboties ebmprigingihe: poguwation are
identical except f_q %%%blle %tural ¥, c%rrin M tati\%ns that can be presgnt in minor amounts.
Monoclonal antl%co{;d?és ar]e ﬁi%hf?/ogéerg%cfg Ste?r%g {éﬁ%rséc‘te%'éca"lgfﬁg?%cgl glsegfr?ﬁfgﬁ%%%ﬁ)Furthermore,
in contrast to KGR/ EI6FHEIBFIBSH) TrepatatibhEiRIeh the linde dnfferant aaipdeiestdirseted against
different detepRinagis{epitopes), each monoclonal antibody is directed against a single determinant
on the antigen. in a(iiu ition ta their specificity, the mopoclonal anfjbodies are adva ous in that they
can be synhesized LoU i Ry SR e SRR TR U s TS A e R o be
construed as péfesring produtticredfitie thatibody dyreamdipatisutar methodcRotrexample, the
monoclonal apibadies megfiwin the present invention can be prepared by the hybridoma methodology
first described by K?gl%[ﬁ t.at, Nature, 256:495 (1975), or can be made using recombinant DNA
methods in bacterial” SURAryStERRiTE ST ARt CRIT (SHETdo Ve PEMBATNET 281%5'58%). The
"monoclonal &ntibadiesiCaayaldhbédssalatediffom phage antibody Libraries using the techniques
described in ClacksgllrRAiey 7024628 (19 LM MatkBh e Mo B0k 2%i301-597

(1991) or using the methods set forth in the Examples below.  [( e monoclonal antibodies
herein includé™EREAR RS FEBBRARISTAL Y AIRACL 96+ RO heBT th E AT AT FURY AL IAIRRS fentical with
or homologousiasosfeisponding sectieneeshtcanibogdies tesimd Jrarpaaipadipues, spacies or
belonging to %sﬂﬁétﬁ%%%t%?ttii%%d a&%&sng\rlesgxb% 1SS, a/\épitqetg%cregnainder of the chain(s) is identical
with or homologous to corresponding sequences’in antibodies derived from another species or

belonging to anotheP4¢totiF éraiss Biostmbtigstisesenisl Pasoeay Herefs ey e ansdieel so long as
they exhibit arhiglagiealoagtivity ohibiscimventinnserild-SdRatant ihlveAS16m06 brangrMerrison et al.,
PNAS USA, St%éqggngSSS (1984)). Chimeric antibodies of interest herein include "primatized"
antibodies comprising variable domain antigen-binding sequences derived from a non-human primate
(e.g. Old World MorRE8E8A e "digdrdgncihmesrnddnaiéiat veylohesefubmdratme[d0a82hAn "intact”

antibody is ongwhishreR BMARSES ARANIGERDNENG:SiteASMENSH A&kl Anghatderstheavy chain
constant domains, CHI, CH2 and CH3. The constant . .
anglogenesis (excessive, inappropriate or uncontrolled angiogenesis) or abnormal vascular
permeability or leakage. This includes chronic and acute disorders or diseases including
those pathological conditions which predispose the mammal to the disorder in question,
Non-limiting examples of disorders to be treated herein include malignant and benign
tumors; non-leukemias and lymphoid malignancies; neuronal, glial, astrocytal, hypothalamic
and other glandular, macrophagal, epithelial, stromal and blastocoelic disorders; and
inflammatory, angiogenic and immunologic disorders,
[00059] The terms "cancer" and "cancerous” refer to or describe the physiological
condition in mammals that is typically characterized by unregulated cell growth. Examples
of cancer include but are not limited to, carcinoma, lymphoma, blastoma, sarcoma, and

leukemia. More particular examples of such cancers include squamous cell cancer,

glioblastoma, cervical cancer, ovarian cancer, liver cancer, bladder cancer, hepatoma, breast
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domains can be native sequence constant domains (e.g. human native sequence constant domains)
or amino acid sequence variant thereof Preferably, the intact antibody has one or more effector
functions.  [00083] "Antibody fragments" comprise a portion of an intact antibody, preferably the
antigen bindispaotsgabie region of the intact antibody. Examples of antilugyifsagigietiteinclude Fab,
Fab', F(ab52, and Fv fragments; diabodies; linear antibodies (see U.S. Patent No. 5,641,870, Example
2; Zapata et al., Protein Eng, 8(10): 1057-1062 [1995]); single-chain antibody molecules; and
multispecific antitzodielsfesmed dodmeasitibochr feagpments. carcRB 44T e eipiessiginitinear antibodies”

lly ref ipodi ' [ in ; - 95).
g?:;?lgla,‘ t}’]e”;%g%{%@%@&?f'&%‘%&@&? H)Qﬁ%l n%g%%téﬂg%} ?Zln’cg,r % QuF &%t’e? (ﬂ'(%)a&(p ?a?’cgn% (1995)

odies comprise a pair of ta segments’ (VH-CHI-VH-CHI) which, together
with complentsatAingsk e peripp sptigesotpsaty paicofittieperchineitinegietsellihéar antibodies
can be bispecific:ef, manraspesifitn00035] Rrpaia-digesionieflantibenigs:praduersbig igentical

antigen-bindin%f}rla ments, callgg "Fab" fragcgg_’mis and a resid1 al Fg\p fragment, a deglggatlon

. C. Sqiian L canc e : clidl squamous cell cancer), nrostate cahcer, can .
reflecting the a ilit oqbrys allize readﬂlw. ¥he Eab ‘%ra ment consists nentire L chain aﬁong with the

variable regioff dsrstitrefunebkbelratH M- nasid e i st stonastantdorneihhdhp sesiealieytchhin (CH1).
Each Fab fragmest js.perovalent witbuiespee! iaiastissmRindiRgyidsna ihasssingle antigen-binding

site. Pepsin tregtment of an antibody yields a single large.F(abf)2 fragment which roughly corresponds
o two choulioE TR FRE o SPNEE HSUTG BRUB EAAG  BHAI RETVRGEAAD TP Apanie of
cross-linking éNtigemitpiefraghnentsndifferfiomakddeiragitgntsiby, baddmgtadditiorahfew residues at
the carboxy terminyis ObHIG el dAOMANNGIHAING ORR LLAALE GYSIRINaS AR IRg,ANtRRGY hinge

region. Fab'-SH is the designation herein for Fab' in which the cysteine residue(s) of the constant
domains bearr 8 HEcHRBIAEGH: B8 IEEaY 4B I R CERARS WS HE8RdSE Ss pairs of Fab'

fragments whigkcinoma, nasopharyngeal carcinoma, laryngeal carcinomas, Kaposi's sarcoma, melanoma,
skin carcimomas, Schwannoma, oligodendroglioma, neuroblastomas, rhabdomyosarcoma,
osteogenic sarcoma, leiomyosarcomas, urinary tract carcinomas, thyroid carcinomas, Wilm's
tumor, as well as B-cell lymphoma (including low grade/follicular non-Hodgkin's lymphoma
(NHL); small lymphocytic (SL) NHL,; intermediate grade/follicular NHL; intermediate grade
diffuse NHL; high grade immunocblastic NHL, high grade lymphoblastic NHL; high grade
small non-cleaved cell NHL; bulky disease NHL; mantle celi lymphoma; AIDS-related
lymphoma; and Waldenstrom's Macroglobulinemiay, chronic lymphocytic leukemia (CLL);
acute lymphoblastic leukemia (ALL); Hairy cell [eukemia; chronic myeloblastic leukemia;
and post-transplant lymphoproliferative disorder (PTLD), as well as abnormal vascular
proiiferation associated with phakomatoses, and Meigs' syndrome.

100060] "Tumor", as used herein, refers to all neaplastic cel! growth and proliferation,
whether malignant or benign, and all pre-cancerous and cancerous cells and tigsues.

{00061] The term “anti-neoplastic composition” or “anti-ncoplastic agent” refers to a
composition useful inn treating cancer comprising at least one active therapeutic agent, e.g.,
“anti-cancer agent.” Examples of therapeutic agents (anti-cancer agents) include, but arc
Iimited to, e.g., chemotherapeutic agents, growth inhibitory agents, cytotoxic agents, agents
used in radiation therapy, anti-angiogenesis agents, apoptotic agents, anti-tubulin agents, and
other-agents to treat cancer, such ag anti-HER-2 antibodies, anti-CD20 antibodies, an
eptdermal growth factor receptor (EGFR) antagonist (e.g., a tyrosine kinase inhibitor),
HERI/EGFR inhibitor (e.g., erlotinib (Tarceva™), platelet derived growth factor inhibitors
(e.g., Gleevec™ (Imatinib Mesylate}), a COX-2 inhibitor (e.g., celecoxib), interferons,
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have hinge cysteines between them. Other chemical couplings of antibody fragments are also known.
[00086] The Fc fragment comprises the carboxy-terminal portions of both H chains held together by
disulfides. The effector functions of antibodies are deteimined by sequences in the Fe region, which
region is alsdibe{atdéognized by Fe receptors (Felt) found on certain BESEHe&(137622 [00087] A
"variant Fc region" comprises an amino acid sequence which differs from that of a native sequence Fe
region by virtue of at least one "amino acid modification" as herein defined. Preferably, the variant Fe
region has at igasieneanginisacicesubstiblitiong eaibpicedia armbiversequeros Fe fdipomer to the Fe

region of a parent pelYREntiAe.e;g, EOFRASUL ANEHRIRDBHGIIARING g Subsfutions, and

preferably from about one to about five amino acid substitutions in a native sequence Fe region or in
the Fe region'sfetier pareRtPolipRpiite Ciirbheas B SafRERDtfoaifl #ERESr&lion herein will possess
at least about(Ga¥ihemclegkoatieast abauhBhtaihomplpgyn@ideast about 90% homology, at least

about 95% homolo r.af least about 99% homology with a native sequence Fe region. According to
another embodimeﬁ%%%?t_é%ifﬁ?_‘?ge&r‘%g?gﬁrﬂg%?% Wi.enpcl)lgcéescér?ﬁl't1 é:geg%qté)baoﬁngjé)‘%n%%?nology, at least
about 85% howibregiioaribitiebbitt DovsHBmolbgiitian astdlba ottosswiitsmolbgy St ibast about
99% homologywith iamilekegion shanRarent pelypentiday rJAQOSHL Hhedaud: dfedegion-comprising
polypeptide" refers to a polypeptide, sych. as an antibqdy or immunoadhesin (see definitions below),
Whioh compriBE S BETEEION, GO £ B A LE0h L 6T BB Hembering
system) of théaFemegionhmairing permovedhfor aaxaimibk rfwdn § perific atibMafhise puisipeptide or by

recombinantly-gngineeripg.heinuelsis asid Sacading the-RelRERtR 1 AGRSrdingby @composition

comprising polype?tides_ including antibodies, having an Fe region according to this invention can
comprise polyBebHARY Bl A RERRIF 1A/ PR UL PRRB B BBRISE pHIlE 58 RiRons with no
K447 residugglnw@wnhdﬁap@dgepe@tidampm_m{mmmpmgealthmmmeMﬁgand without
the K447 residye quQQQQ%&E » IS dg piRieenasiRody Ramentwhichcanaing asqmplete

antigen-recognition and -binding site. This fragment consists of a dimer of one heavy- and one
light-chain varaBIereegoh Be ik itk Béiesien s bloahiohiPratsane ety of these two

domains emadqaie:gixaypentiianble loaps(3.|0npsieachiosd thelt and-tochaaim) thasgesiribute the
amino acid residues for antigen binding and confe igen binding.specificit the an.tiﬁody.
However, eve%l(aelaéﬁ rilng m%lggrllgg egtsilg%%gr? r(%‘?’ Iﬁ}ai% 8{ g\r? %y aélgﬁ%sﬁgi%gl %%?)k} i%h?%ge%bggfsc 1gp)écific for an
antigen) has the &bility to recognize and bind antigen, although at a lower affinity than the entire
binding site.  [00QRRk3PimBlecrhalY b RIsgAbRLaNIIBEAS kY i) sesmncat.antiedy fragments
that comprise the VH and VL antibady domains connected.into a sjn olypeptide chain. Preferably,
the 5P b0l pEPUBETOHREL BSRRSGE S DO bCBIAR ke B GEI Vo Bt UE i i which
enables the sibyltudorrtiveesitentsteurtiie 167, Y and Re™), chemotherapeutic agents, and

toxins such as enzymatically active toxins of bacterial, fungal, piant or animal origin, or

fragments thereof.

[00064] A "chemotherapeutic agent” is a chernical compound useful in the treatment
of cancer, Examples of chemotherapeutic agents include is a chemical compound useful in
the treatment of cancer. Examples of chemotherapeutic agents include alkylating agents such
as thiotepa and CY TOXAN® cyclosphosphamide; alkyl sulfonates such as busulfan,
improsuifan and piposulfan; aziridines such as benzodopa, carboquone, meturedopa, and
uredopa; ethylenimines and methylamelamines including altretamine, tricthylenemelamine,
trietylenephosphoramide, triethiylenethiophosphoramide and trimethylolomelamine;
acetogenins {especially bullatacin and bullatacinone); a camptothecin {including the synthetic
analogue topotecan); bryostatin, callystatin; CC-1065 (including its adozelesin, carzelesin
and bizelesin synthetic analogues); cryptophycins (particularly cryptophycin 1 and
cryptophycin 8); dolastatin; duocarmycin (including the synthetic analogues, KW-2189 and
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antigen binding. For a review of sFv, see Pluckthun in The Phamtacologv of Monoclonal Antibodies,
vol. 113, Rosenburg and Moore eds., Springer-Verlag, New York, pp. 269-315 (1994); Borrebaeck
1995, infra. [00091] The term "diabodies" refers to small antibody fragments prepared by
constructing ¥ ARt (see preceding paragraph) with short linkers (abfeliiU82¢e5#E3fdues) between
the VH and VL domains such that inter-chain but not intra-chain pairing of the V domains is achieved,
resulting in a bivalent fragment, i.e., fragment having two antigen-binding sites. Bispecific diabodies
are heterodinfelpd-diMhb clerdssoiorpaRldfrsigimenseriodittich shenvistaineg Ntroglormaisterdf sheh two
antibodies are fygsemtiRidifigsenbpolpeplids chainsikiabediasdle fesgred more fully in, for
example, EP 404,097; WO 93/11161: and Hollinger et al., PNAS USA, 90:6444-6448 (1993).

100002] “Hun RIS HAPRS GP PRI HTAR € HE POty S LRE b RRFRHE Mintibodies that
contain minimalesexerencerderivestifromtheganohe humidnmastibo ditrdserth sunhostgaant;skinenanized
antibodies arefiyman, ianynadlebuliog (eririsnt.antibedylnwhishesiftes I omafipervariable

region of the recipient aré replaced by residues from a hypervariable region of a non-human species
(donor antibod¥j HIALE, FattsBHTE T hGRRRtIAA T Pishiatd sy tHé Bdsired antibody
specificity, affualiyhandchapability.(lacsamesinstanCesnimmnewdieregionsFE=Rprassiyes of the human
immunoglobulin are replaged by, correspanding non-human residues. Furthermore. humanized
antibodies canygomf)lr%éé resilg%eﬁ) \at are ot fou %".’h tsés}lé%i%’léarﬁ%ﬁlt?_ 6631)1/ (E)S_P?ﬁaiﬁﬁlg%l’grslor antibody.
These modificatlbtisnapesrpaasate iverapndipendritlstdy yeronnarre enad yenerabigte humanized

antibody will carepkisBosshsiantiadin i-ef RtiRasi-oneuans-micalbiiwe, ¥rbaklendomains, in which all
or substantiallfs‘gI~ all of the hc\é% rgjﬂﬂigo tl[}ose ofa noght%man immunoglobulin and
i CIo ACTIT

MOV %q\é%“gab leiillgtorp Sir?%&%?t?o NYCINIS i
all or substantially afl‘of the Fits are TRosa of & U ARt immUhogISBUii Sedii@Re®Y #he humanized
antibody optichanyrelistnwdiitetiipitis &-diete sist xr dorwoiusiranAMRIGNBYIBDEidosondiaint region (Fc),

typically that of@riwiRaRclkmnHRe@ bR or:Ruthereiallasseapianes ftalinNaluke 824 522-525
(1986); 30 R'ae@g ! angget al_, N@ture 32:323-3 _9_(1988)1;)_and Presta, Curr. Qp. Struct Bjol. 2:593-596
(1992). [0 %‘W B AR e U HETETR SRR A A B G T P8 S SRy ¥ Binding
affinity for an antigemcorg arfirstphrantinalidmsgeoies:thahibingsiforraphenyologueiof tiyainantigen from

a second marpyalien eqeeies, ot e sheiRmAeReRen. AnUhRR g speaaly o 2

human antigen (i.e., has a binding affinity (Kd) value of no more than about 1 x 10-7 M, no more than
about 1 x 10-8'BYSHImEreirih 4BoUeH0RLIeE SUeh B GRS BiR 8Rdg ARy I6H £HoMdRIGue of the
antigen from acseenns:nanlimateropemn alicthospesic patbichis, aideast abquitHo ieltheer at least
cpecies-deper i A D e ove, bt
preferably is &iiAvaiZEdcE Hnfatr aritirsdgarmofioouoatme witrerribstmm darilundiestent of binding
of the polypeptiggtanih 0eyurataganiskefGOBRNESIHINt0:R, NeRdatgsirRaigidwill be less than about
10% of the epitiostanol, mepitiostane, testolactone; anti-adrenals such as aminoglutethimide, mitotane,

trilostane; folic acid replenisher such as frolinic acid; aceglatone; aldophosphamide

glycoside; aminolevulinic acid; enituracil; amsacrine; bestrabucil; bisantrene; edatraxate;

defofamine; demecolcine; diaziquone; clfornithine; elliptinium acetate; an epothilone;

etoglucid; gallivm nitrate; hydroxyurea, lentinan; lonidainine; maytansinoids such as

maytansine and ansamitocins; mitoguazone; mitoxantrone; mopidanmol; nitracrine;

pentostatin; phenamet; pirarubicin; losoxantrone; podophyllinic acid; 2- ethythydrazide;

procarbazine; PSK® polysaccharide complex (JHS Natural Products, Eugene, OR);

razoxane; rhizoxin; sizofiran; spirogermanium; tenuazonic acid; triaziquone; 2,2',2"-

trichlorotriethylamine; trichothecenes (especially T-2 toxin, verracurin A, roridin A and

anguidine); urethan; vindesine; dacarbazine; mannomustine; mitobronitel; mitolactol;

pipobroman; gacytosine; arabinoside ("Ara-C"), cyclophospharnide; thiotepa, taxoids, e.g.,
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binding of the polypeptide, antibody, antagonist or composition to its particular target protein as
determined by fluorescence activated cell sorting (FACS) analysis or radioimmunoprecipitation (RIA).
With regard to the binding of a polypeptide, antibody, antagonist or composition to a target molecule,
the term "spe&&ftiéBifdri® or "specifically binds to" or is "specific for" a paf§ditar 5§ peptide or an
epitope on a particular polypeptide target means binding that is measurably different from a
non-specific interaction. Specific binding can be measured, for example, by determining binding of a

molecule comipe¥ed-forsiicing Oiristebrttorrmulabhienseier §anesaiys'a. mBletdidMst Bitilar structure
that does notdyayRnding, atsivity-demexampiersRedifichinding capbraeiesnineddy competition

with a control molecule.that is similar, to the target, for e cess of -labeled target. In this
Case. speci BTG L SL0E B S (o dra G St (SRR potitvely
inhibited by eReesscliabetetbtar detn Fivehbmnbs padifidvbindidgeorcispesificdliobiads 2o or is "specific

for" a particulgy. RelyRrRHdERkR SRIOREANA %ﬁﬁg&@&%ﬁ%&@ﬂ%ﬁé@ﬁ&%ﬁyﬁed herein can be
exhibited, for example, %y a molecule havin% a Kd for the tar?et of at least about 10-4 M, at least about
b‘igg}f;l it

10-5 M, at lea&% B PRARME KT 2B PR R R AFRBBT T RS WY ast about 10-9 M.
alterna_tively X AHTBIDGIR &Qelﬁ%gaﬁdeaﬁtmbﬂnhi_jz@gﬂiﬂ; Iv&aa'cimasﬁabmuiy]:@-;hﬁﬂvbmrgnea}ter. In one
embodiment, tg {ermqsRaeTcAipding Fafers o Rinding wheteamplacule Aindsio. particular

polypeptide or epitope on a particular polypeptide without substantially binding to any other
polypeptide of B8 Stithe’fitapd leucoerolpairmerass BHEERSHR s  refer to those biological
activities attriiftadtedaithheHagioMBO)pttvasenenaeEinmgienl oapaibiacid sequence variant Fc
region) of an antipg nd vary wit t@z_ antibedy isotync. Examples of antibody effector functions
imade: Ol g T B o -cepencen
cell-mediated EHStORIItPHIRITEY: BHagtdpt Hsis HiBairine JGtaRds-of edfisiirdertecddors; and B cell
activation. A '‘pativg.seuIeheaEatQuian pEmRses BN RARNDRGH sagURRERJdenticabio the amino
acid sequence of ?&‘Fcéregion found in nature. Examples of Fe sequences are described in, for
example, but Hottimitéd 1o, Kabat etal., supra (1991)). [00096] "Percent (%) amino acid sequence

identity” or "homologyousfhicsRastin e ROMRERiAS AR Anihgdy,RRauencasidenyfied herein is

defined as the percentaﬂgﬁ]e of amino acid residues in a candidate sequence that are identical with the
amino acid reSRItAES Sh IR B SRR AE BB AT CBMRH S AEr STgRTRY e SatlEEEeEBnsidering any
conservative substitutionsaas ERKMthersagiente enily, Adgritredinkodio PUses AbHEERIMINing

percent aming, geld:seauence.identty.san.be.aehicved in yarigus wavsdhatale yhinpdhe skill in the
art, for instance, using publl%%vallable computer Software such as BLAST, BLAST-2, ALIGN or

Megalign (DNAZTARCstHVEIB EFROSE SKititets: tHemrrtamieierhihse Bipioptiste Marameters for
measuring aligomeni, inaluelieguany atgogthmsdeasied incadhieyemaxitiahablgomenhpier the full
length of the sequences,being COMPAIS E QuPUIROSES NeLelny Nawevek JpAmIG acid sequence
identity valuesare genera[gi’e using the sequence comparison computer program ALIGN-2. The

ALIGN-2 seqasseesieomisansspnio piareiprdyiapRiae e redMyRadh ofieete: k¢, and the source

code has beeggitegnvieusetAocumantationindheddueh comubat-OfficemWVasinatan; R.C., 20559,
where it is reqistegﬁ_g undder U'Si‘ Qogx}right Re)gtis'%r tioré 0, .XU?100871. Thf?ALIGN-Z program is
publicly availabie’ lgu%fh E&hidntedn, Mc™ EYHACAK rancises, CaerRma. FERMGN-2 program
should be cormpiled): fortsgsoriigiaibooperatitigubybtdmspraéfiehablybdighak o \seDInAll sequence

comparison PgLAmRLEsAIg, SEHBY-He ALIGN2REPATTARbAANR MO examf0097 ThgLerms "Fe

receptor” or "ECR" are used_to describe a receptor that binds to the Fe reglon of an antibody. In one

embodiment, X BYRIFFETACERTOITE Bife \thar SIS AN B MM Ey A Te&eptor) and
includes includesyece pidrsii Rie feyRihrRehRigand-foyRiltisubglas gesgrineluding. dielic variants and

alternatively spliced.farmsRfihesedesenirs dr R iReeRoMmINEdeRGWRI B dan. activating
receptor") and Fci:Rle gan "Inhibitin rec%ptor" , Which have similar amino acid sequences that differ

primarily in thBRY ot GRS BB A AR fopinpiarE SRR (RBASHARS dmnunoreceptor
tyrosine-basettiagtivatio mmpiif-(iAdM) iRcit S oy tplasmicsdo iy ahdhikitingecedeptor FCyRIIB contains
an immunore%gget%{;[_rga @Q%-kla%serd inlgi j\t}ié)r}) gnoth; Qf lel\él)ﬁ@ ei‘ts cytoplasmic domain. (sec review M. in
Daeron, Annu. V- fmmunol. §2dc?§ 4 fl 3%7) e term includes allotypcs, such as FcyRIIIA
allotypes: FcyRIILA-Phel 58, FcyRI11AVal158, Fc1R11A-R131 and/or FcyRIIA-H131. FcRs arc
reviewed in Ravetch and Kinct, Anna. Rev. Inzmung} 9:457-92 (1991); Capel et al., Immunomethods
4:25-34 (1994); and de Haas et at, J. Lab. din. Med. 126:330-41 (1995). Other FeRs, including those
to be identified in the future, are encompassed by the tent' "FcR" herein. The term also includes the
neonatal receptor, FCRn, which is responsible for the transfer of maternal 1gGs to the fetus (Guyer et

at, Immunot 117:587 (1976) and Kim at al., J. Immunol . 24:249 (1994)).




[00098] The temt "FcRn" refers to the neonatal Fc receptor (FCRn). FeRn is structurally similar to
major histocompatibility complex (MHC) and consists of an a-chain noncovalently bound to
2-microglobulin. The multiple functions of the neonatal Fe receptor FeRn are reviewed in Ghetic and
Ward (2000)Rith#f0R&274hzmunot IS, 739-766. FCRn plays a role in the pX$SilESHERPTy2ef
imrnunoglobulin IgGs from mother to young and the regulation of serum IgG levels. FeRn can act as a
salvage receptor, binding and transporting pinocytosed IgGs in intact form both within and across
cells, and rescuing tHerfefroforeddafaasvedgnatiative pathwenyers o[@0B9SWO GOI4R0F IofPresta) and
Shields et at J¢ Bjgl hem: A )ac@@g;uﬁﬁ%é@pé)1MH%mtf9§qu¥@rWﬂdtg tmezQyed or

diminished binding to FcRs. The contents of those publications are specifically mcorporated herein by

reference.  FOBTOBPTHRL CORPHERHATE BRATRIRIAK RESIRE PRATBITSILY 4ratidtPo as "CI" of "HI"
domain) usuadt;n@rtemhsofm\maﬁmtmmmﬁldnlJ%etpe@bduﬂamﬁa’mmﬁl’é@adenumbering system).

[00101] "HinggrGaign,, 9%%%%%9?:}: ;%MSEQ“A@%H%‘ %%%%66‘%43 r%a%gfﬁe&&a@n IgG1

(Burton, Molec. immuno/.22:161 ). Hinge regions of other igG isotypes may be aligned with
the IgG1 seqlehite 35§ plistg the firetse i%&%%fékﬁ‘é’%ﬁﬁh@g%%ﬁd@)m ‘H@fﬁ’% chain S-S bonds
in the same pDBi&UﬂﬂSDmg [0ah02], Borhieaver J1inge. nglm7%amﬁmaegfa@ssqmauy defined as the
stretch of residugs, Imy gg%ig c\éC&?rE‘ﬂuﬁé‘ g Sefl ’]I%m'é%qm” nhSnigSidues £3310,839 of the Fe
region. In previous eports Ing was generally attributed to amino acid fesiduss in the lower

hinge region dfigesEbaecragiome rrédozo3piie caHmgsfraihust pepifranigC R, (also

referred to asiGmol M%{ ﬁ@ﬁ@ﬂb@@&gﬁg%é&@@@@@%@g@{ﬁ@%@@% 9c.3hy! amino acid 340.

The CH2 domainols %tlr}[t titis gggtglll? eIX Bgl;}egi Wlt another do% f’“Q g?gtthmg two N-linked
branched carBoit ths éjrel tarposeY HEtwesh O EAm S ST A Thitact native 19G

molecule. It h@@%mtsmmmwmmmmm@wpﬁwﬁGe%fMMIm fopdhegs

domain- domamnreﬁmg,@mmga%@@mé@ﬂm@awg ﬁﬁ&!’ﬂﬁ!@ FRLIHRR, M@ﬁsie@%m&%% 161-206
(1985).  [00104] The "CH3 domain" (also ref err%}é\% as "C2" or "H3" domagacomprlses the stretch

of residues Ct&#t h%ﬂ%*gsﬁﬁa"a*&%mtw A1 EB EE PHEC HOfH AP G APt i B &SR 341 to the
C-terminal enlirgfednoatiibbochesetueneaidypioal jeatrdminboacid residue 446 or 447 of an IgG).

[00105] A "functionah g e8| RPSSERAERAT0 SLEHQIUIGHON ;%%é}ﬁ%&‘é@ FEMIERGE LR region.

Exemplary "effector functions” include ClI g binding; complement dependent cytotoxicity; Fe receptor
binding; antibBaYRBYEREHE deat l%ﬁehﬁaqé%@fséoﬂé.%gpe&ﬁéewﬁﬁggewﬁ%@naWN REGEfation of cell
surface recep&@ﬁsréﬁ}gvaﬁ&Jh ﬁe@e@t&prﬁ@ﬁi)cetﬁar&um efﬁep&ﬁérfuraﬁ‘&@mﬁtgena[allynmqm e the Fe

region to be com vxp‘gV %ab 539 m(&& el %?O c;h? )@ “;?&1?388%‘ @Q Ség%% ee assessed

using various assays as heremn or examp IS a po that
includes a bwﬁtﬁ@aswk&ctﬁ@wmm@ﬁ%ﬁsﬁ%m@g}wos TQ%@@Eﬁmﬁwnhsmblsénne

proteases, Clianer&rdd snfosms dhe, erppiagefaidhefissheampaaneltafdhe.complemsnbaapendent

cytotoxdeity (GPLG) PRINAY HYTANSIA PN RS RYISHES2H FURMEIR 1O 5 QU gel. San Diego,

sequenator, ot (2) to homogeneity by SDS-PAGE under non-reducing or reducing conditions
using Coomassie blue or, preferably, silver stain. Isolated polypeptide includes polypeptide
in situ within recombinant cells, since at least one component of the polypeptide natural
environment will not be present. Ordinarily, however, isolated polypeptide will be prepared
by at least one purification step.

[00067] An "isolated” polypeptide-encoding nucleic acid or other polypeptide-
encoding nucleic acid is a nucieic acid molecule that is identified and separated from at least
on¢ contaminant nucleic acid molecule with which it is ordinarily associated in the natural
source of the polypeptide-encoding nucleic acid. An isolated polypeptide-encoding nucleic
acid molecule is other than in the form or setting in which it is found in nature. Isolated

polypeptide-encoding nucleic acid molecules therefore are distinguished from the specific
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[00107] The leilll "binding domain" refers to the region of a polypeptide that binds to another molecule.
In the case of an FcR, the binding domain can comprise a portion of a polypeptide chain thereof (e.g.
the alpha chain thereof) which is responsible for binding an Fe region. One useful binding domain is
the extracell(¥4t H8#EAT46f an FeR alpha chain.  [00108] An antibody oFPpEBHBHEKRSWItH a variant IgG
Fe with "altered” FcR binding affinity or ADCC activity is one which has either enhanced or diminished
FeR binding activity (e.g, FcyR or FeRn) and/or ADCC activity compared to a parent polypeptide or to
a polypcptiderotymptisinegnecfamtivadeiquerdorokeulegioherisie ivartmt Fd Wwhithvtexhibitsdhéréased
binding" to a%ﬁ?ﬁ%@iﬂﬁ%ﬂ&ﬁ@&ﬂlﬁc’%@ﬁ WikAig hﬁﬁ@@i’ﬂ&y{%ﬁﬁd&ﬂ&ﬁﬁ@ﬁﬁf&&% g or IC50 value)

than the parent %ol peptide or a native sequence IgG Fc, According to some embodiments, the
improvement P BAHHEPEBMEhIREPHS B QrenReIFHEptHdRGEUSaE SR T8Iy a0btt 5, 10, 25,
50, 60, 100, Ix0l-R0Q]250le300 {350, A8tnekb bbb faldfcomabout tR5% te:thB008simprovement in

binding. The polypegfige:yarant which«sxiubits decrersad Biading (9,80 FERhipds: afleast one FeR
with lower affinity (c.g, higher apparent Kd or higher 1050 value) than a parent pOlypeptide. The

decrease in b?ﬁﬂi??@l%?ﬁﬁ%lfé’af?@iélﬁé‘@rﬁoﬂ&%@@{?ﬁ%@ﬁ%ﬁ%@%&?@%ﬁ@@@@2'5‘%,0%%, 40%, 50%,
60%, or moreselecreas@dnahinginglc for kAR CAiesyde pendent gethare diateatytatoxicity” or
"ADCC" refers to.a form of cytotoxicity in. which secreted | nd,to Fe receptors.(FCRs) present on
certain cytoto%’grg% S ucénc%]éﬁﬁg&%@;ﬁ%ﬁ@%Isg%eneﬁu%%%ﬁﬁé‘cgﬁ ?%g‘é?g’gr%ﬁéﬁs eenable these
cytotoxic effeBiomests po!fenzisaeiicansisoahcahiityén-bearing target cell and subsequently kill the

target cell with cytotosins] TglartibpdiespaimlvtheeytelpxiGiGelsandmse aksalsaly required for such
killing. The prini\ar ﬂé‘?”s fg{ me iati@ ADC& NK ceIIsF expres ngﬁlympn%égfghereas monocytes
1 :

express Fcyl‘«;ﬁ ?‘—“cy Fan Té%} il eﬁfé%pree §ion-on Rema Bﬁoletlc cBIEHS S UMMArZed in Table 3
on page 464 efcRtretehdanid ¢dierebiyvilinkad REVNHrimuTol 94Bid0? { 108Dy TeodassauspidBC activity of

a molecule ijfﬂ&!%%%é&ﬁ&sirﬂn\’tﬁé%&l%% &Stﬁ%o%%{)tﬁé; thatbeRes! @%%%&ﬁf@@%l?‘%ﬂé@oqy%z or
5,821,337 orin theBExa‘mpIes below may be performed. Useful effector cells for such assays include
peripheral blo8d FRENBAERIENF ¢ ﬁsa‘?rgﬁx}i‘@)*%ﬁﬂ’ﬁ%ﬁﬂﬁmﬁlé%‘?@c‘&Fs‘."ﬁﬂﬁ%??f’a I8IPE Sfadditionally,
ADCC activitysafthe mbldedle ekmiepestimay: bEtdspessektsyianop dagilitetcaraminalinnodel such as that
disclosed in Giypes £t %5%{@%:&%%&%5@?%—%%%9?égqences[%&%%m%‘%!%ﬁ?g%ﬂ% comprising a

variant Fe region which "exhibits increased ADCC" or mediates antibody-dependent cell-mediated
cytotoxicity (AEE)HS the PrasEFel o FilsTarP BHBIs LI TriRsatfetivBR ISR Spdigiseptide having
wild type 1gG &enortaasasnt jatypepiideiikiop & adeiehpifkhtt 0101 datvty e ssubsiantatiyttaore effective

19&@%%%0\{\1@5@\5%@9 A a%orrse Iﬂ%\%&%}ch GEP peptide with

a1 mediatng ARC G shPDAISAMPLILE Aol
wild type Fe region (or the parent pgllypeptl e) in the assay are essentially the same. Generally, such

variants will b&saslfeyitsiag e IplrFFIKDCC assay as herein disclosed, but other assays or

methods for determjningohBSitnaaH\déidRichsinoanaiiah Faedalatiisie cantamplaeda)n one
embodiment, thebpcri%ferr d,yariant |§A%o&abo tﬁfold to %?glu$h10 JPltgtr? %en. . from about 25 to about

50 fold, more GhectiVe a ler%eai%?ﬁ% efﬁ%%% %“Wﬂ%wtype o f%lr p 8§tpuéep ?(5e) : [00111]

'‘Complement despasdontegroieXidity M oG et 8GheNysidivhazrgd: Célbodithe presence of
complement. Agtivatiamef theoatassicahaemrienentRathway.adnitiated Hymthe binding of the first
component of the compéement sysg;g Clg) to ant‘]r%()digi (i(/I/t e appropn%ate sub?ﬁ; ) which are
bound to their CBYHHLE AMtGEMPFo 3<8 B4y OB oM L dtivAaEH S CHE URERI & 9° as described in
Gazzano-Sariargiét 1ak pdlyhimylpyrobliNtetitisM2 621 168plbesi6) s ndiebe paidrmed?50 mM

sodium chloride, 75 mM sodium citrate at 42C; or (3) overnight hybridization in a solution

that employs 50% formamide, 5 x SSC (0.75 M NaC], 0.075 M sodium citrate}, 50 mM

sodium phosphate (pH 6.8), 0.1% sodium pyrophosphate, 5 x Denhard(’s solution, sonicated

salmon sperm DNA (50 pg/ml), 0.1% SDS, and 10% dextran sulfate at 42°C, with a 10

minute wash at 42°C in 0.2 x S8C (sodium chloride/sodium citrate) followed by a 10 minute

high-stringency wash consisting of 0.1 x SSC containing EDTA at 55°C.
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[00112] Polypeptide variants with altered Fc region amino acid sequences and increased or decreased
C Ig binding capability are described in U.S. Patent No. 6,194,551 and WO 99/51642. The contents of
those patent publications are specifically incorporated herein by reference. See, also, Idusogie et aL
Immunol. 16%@19781%284 (2000). [00113] "Human effector cells" are Y¥éUKORAH#BLWhtéh express
one or more FeRs and perform effector functions. According to one embodiment, the cells express at
least FcyRIIl and perform ADCC effector function. Examples of human leukocytes which mediate
ADCC include peridfé?al blBwdmoneridclearssels RBMO)s nataratkifenghidneedissihonocytes,
cytotoxic T celly andnautiophilsxwitt, EBMEs and NK cells being preferred. The effector cells may be
isolated from a native source thereof, egﬁéfrom blood or PBMCs as described herein. [00114]

Methods of measurli8PBrdiNg e PER-2hs iTow [edeedh §inG I L4 e iRAt2004) as well as
described in thelkxkmnple sdaedow IBindtthgstepkuifinan FeRadro\dyoancserim hdlclie of iuman _Mtn
high affinity bmg'_@g(}ggj}ﬁpn%eg%e&%&&% ggﬁ@ﬁ?gdngt&ti&%% g %{mﬁ&%gansfected human cell

lines expressing human FcRn, or in primates administered with the Fe varla_rgfg)qu eptides. In one
embodiment, ‘§PBEHeSIRF IS UPRIEST SIS KRS SBIERIRT tHE RRTETFE A ARG rﬁ%ﬁf{ll@e Pc exhibits
increased bingipgraffinity: feohemem HeRAtQ¥e radalype plidbifuringyilddypaiel Re, by at least 2
fold, at least 5ggl%i%t(llea§t 1‘1%1;%@ ar L%aE%SH fo(l)dgg}] 1tlggtst gosgolghgt Iq%gta Qegfcr)lldér% &_eaast 80 fold, at
least 100 fold, a{eieasgt ﬁ‘ 10 d, at least ¥ _l{‘oﬁlcf. na Spergﬁlc er%bodﬁ'ment, t e_blﬁ ing a?finity for

human FcRn isingesdbethandetdosrlly is s @OUEBIEsrmbindmg safisise wwrmersndridemstembodiment,

the EC50 or appsieiid<d st PHEQ:of theRelyRentide: igtesxtbaniuMamara preferably less than or

equal to 100 nM, more‘iprieferable}/ I%ss than or equal o 10 nM. In one embodiment,.for increased

binding affinity/ ¥8 BEGIRTH (FIB8 N e I9B R LIFREN 6%;%%)“%%%“@ S SR OSEHRY B2 %han or equal

to 10 nM, andfomnfEedIRitliva68 ahigh-affistiyZidetype) s EGE reagparemt kithisiisd thdn or equal to

3 nM. Accord k'%g.tg,q%@,tkﬁs, emeedimentRitsdvctipadRinding of a.antbedy la gletageptor relative
nt

to a control antibody e.%, the Herceptint antibady) may be considered S|?nificantr lative to the
g:\ije]

control antibofyPiEYHEFEH Sf teausRTER LY Frre BBl ah R AU S e HRIPLTIRBEAE ®St antibody and
control antiboghynhiineigutiires e gnAdsE! nmmtantidiedy)/ Aet&0. nm(control Ab) ) is less than or equal to

40%. According to r odir Viner. in pinding af an antibady. 10 reggptor relative
to a control antibodGt e.g., tﬁ%&%%e%ﬁﬁ%?r aﬁ%%%ig drr{}a%%%%%%s%%re%%%ni(f:iceﬁgr‘géﬁ\ﬁo the
control antibotfpiisestagie BPiRehieE iR IHRMRES A ERERIdpHIARCBTFtHE st antibody and
control antiboghyiBiaci) getsves d@oAdHA wit{ aIREILNI sHoEA TaI(CoNtiObMbisograater than or equal
to125%.  [QQLLE] 5, Barenkpobientide. of parentaniRoY: isA polvpspldg gr antibody
comprising an amino aeid sequence’ from \ ich the variant polypeptide or aﬁu%oéf; arose and against
which the vari@aeipetipdprcenaramibty idbuitgres b arduo st any iheos ArapmebIssseptide or
parent antibogyiasksraneRfmene ofthedhe ieeirrmediications.disteserhatain andditiers in
effector functign cotmpared to a. ‘E;gelgyégepude vagiant 38 herein disclgsed. ghﬁ Jpare tepoISpeptlde may

comprise a nafive SR Ee K S AR R gioR Wit redNetAg ARG atid Sequence

modifications {stilshinspediititnbirde letioprstaindydidubstingions)e inhig et by)samibyoldied of this

invention can bedatived, f am-Rhage display.ASHset s simidliRranvorefars torR plurality of antibody
or antibody fragment sequences, or the nucleic acids that encode these sequence ,@e_s guences
being different TH@%EW%%SHW%H8%%%@8%’%@%?%%&%%&%@ liitok %’Q g&8uences

according to theimethedsmbiheiinweatidimdy to which it is being referred. For example, a functional
fragment or analog of an antibody of this invention can be one which can specifically bind to
VEGF or a3B1. In one embodiment, the antibody can prevent or substantially reduce the
ability of a VEGF to induce cell proliferation.
{00074] An “"isolated antibody” is one which has been identified and separated and/or
recovered from a component of ifs natural environment. Contaminant components of its
natural environment are materials which would interfere with diagnostic or therapeutic uses

for the antibody, and can include enzymes, hormones, and other proteinaceous or
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[00118] "Phage display" is a technique by which variant polypeptides are displayed as fusion proteins
to at least a portion of coat protein on the surface of phage, e.g., filamentous phage, particles. A utility
of phage display lies in the fact that large libraries of randomized protein variants can be rapidly and
efficiently sofféd Fsiha3& sequences that bind to a target antigen with highCafisR8asDigplay of peptide
and protein libraries on phage has been used for screening millions of polypeptides for ones with
specific binding properties. Polyvalent phage display methods have been used for displaying small
random peptidespancisneallsproteinsithretgredusiboditeaithes geibedilvail denerifitt of fkamentous
phage. Wels 2004 A0, (AT AU tfisel, B Gheiioa H0A {1337 I TIERGRS clted therein. In

a monovalent'phage display, a protein or peptide library Is fused to a'gene Il or a portion thereof, and
expressed at I5He@IBI S RHB présehice s ivild tppedgeine N fristein oamat pttade pHftieles display
one copy or nemne-efihea:fusienBioieins Addiyeitecs aeradytathselgiiveienpelyva@ntphage so that
sorting is on the basis .of intdnsi ligand affinity, .and phagemid vectors are used, which simplify DNA
anipulations TRl B Do TS B e o b B R e e B Vot
(1991).  [0CT1gpkraphagibici2is dspleisaratbediopriadindadvHbedsial sitiginibiveshiodient e.g., ColEl,

and a copy of3MsifiRLIR NG 8GiQR B haciarorhagay' T haphagemichinayiedsed prany known
bacteriophag% icpclu. filamentous bacterjoph %e and la bdoild bacteriog&a%fg. The plasmid will
T | Sca

[
also generally COntaina %‘g?é%’i’é%?%‘“ﬁ]daar 1o Shnbihe FES t‘é%tcgésé%rgr%n OPBRA cloned into
these vectors can b&)f#opadbddsastplammidsbdhentceHd¢tendseirimas tihastecvprotors careppsevided with
all genes neC%?%%chél{tm?h%ﬂ?M&%&QQM@&%{Q&I%aWW9%9§J§E§%%%& the plasmid

changes to rolling circle replication to generate cqpies of one strand of the plasmid DNA and package

phage particlE8FFE PR S Rp s RS E HB 1 S OB ARG IR RR 5 B TR drhis term

includes phagmaiidand/!ﬂiei@ﬁ)mmm phag@apampfmgeimsgamﬁﬂeﬁm@mgm ihéwedifad;inéged Fo a

heterologous pRYRERIGE FERBARAGES .&%1915@?H&tlp&@&ag6@%@@&%%@&%&%&%@?@8 displayed
001201 T h oubl

on the surface of the phage particle. he term "phage vector” means a e stranded
replicative forfHiGF &k %ﬁ‘&ﬁ%%‘c&ﬁ Srifif L heterdidt Bt genavand! &Pb R Gfe ditclition. The
phage vector hasamphageiigi N ehippicatior adlewingupirRgedeplisadion andpliage particle formation.
The phage is preferably a filamentous bacteriophage, such as.an M13, 11 .fd, Pf3 phage or a
dernvative thel ST S S e S s e A e el BORPOERE ™ o,
derivative theFestd L cloonas leoiaemt yideifie AtonaaaT Sonieptiatesssuisal pepribotietic
immunoadesifsqantihgdies-and shakPeRfiRIAledBsidad.within e seopepithisinention. One
type of covalent modification includes reacting targeted amino acid residues of a polypeptide with an

organic derivati#ifg shjstiathions Capdpneibt freaefRgaittveeteditsd i tnaha iethie N- or C-terminal
residues of the. palypeplidesRedvatizaio sk Riftneional AASHIS, %(fr‘}éeituilvs fandpsianeg, for

crosslinicing the polypeptide to a water-insoluble support matrix or surface for use in the method for

purifying _antib%n lesligrad Witk the P agbirmianty Alisaercrabshin ﬁmgca@éﬁt%dmm@ taocheavy
e s PSR, QU AR, NIV RYSHEILEeBIRRL A xample

esters with 4-azido lic acid, homobifunctional imidoesters, including disuccinimidyl esters such as
3,3'-dithiobis($gbcohimidgddrepiociate Jyatihio dimaas MEieipaides guchirasnbisiNopaleiniidos b, 8-octane
and agents such as methy1-3- [(p-azidophenylidithio]propioimidate. .. .[00122] Other modifications
ol ceamt R SRET AT G d e FRBTUT et o LGRS Chemyl and asparty
residues, respettivéiss, bsadraxy Btidh ofdrolncadbngsine) phdsphditidatiomat Ry 8ridsey diups of seryl
or threonyl residygg, 'ﬂ?s%ﬂ?@lpﬁa%ﬁ&m&sﬁﬂﬁﬁkaﬁt@iﬁfg’%ﬂ%ﬁvﬁ@ @E’)%@Q&JQ@W'&@ side chains

[T.E. Creighton, Proteins: Structure and Molecular Properties W.H. Freeman & Co., San Francisco, pp.
79-86 (1983)],(:56}éﬁlgtion of the N-terminal amine, and amidation of any Ctaminal carboxyl group.
[00076] The L chain from any vertebrate species can be assigned to one of two

clearly distinet types, called kappa and lambda, based on the amino acid sequences of their
constant domains. Depending on the amine acid sequence of the constant domain of their

heavy chains (Cyy), immunoglobulins can be assigned to different classes or isotypes. There

are five classes of immunoglobulins: IgA, IgD, IgE, IgG, and 1gM, having heavy chains
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[00123] Other modifications include the conjugation of toxins to the antagonists such as maytansine
and maytansinoids, calicheamicin and other cytotoxic agents. [00124] Another type of covalent
modification of the polypeptide comprises linking the polypeptide to one of a variety of
nonproteinacBSUEYPEIAT#rs, e.g., polyethylene glycol (PEG), polypropyleé& §itje#i9}77622
polyoxyalkylenes, in the manner set forth in U.S. Patent Nos. 4,640,835; 4,496,689; 4,301,144,
4,670,417; 4,791,192 or 4,179,337. [00125] The polypeptide of the present invention can also be
modified if adiesreagieousin.a-wat wofeneatizebhitfericandolatishescompribind ithdeplippeptide fused to
another, heterglRgous Relypeptider aaminoacid searencade:q smemunardigsing, olgpeptibodies).
[00126] In one embodiment, such a chimeric molecule comprises a fusion of the polypeptide with a

protein transdWElRss pme o fideriaegele pisepdripbpate ferdelarétyiesd vaddsAssues and more
particularly across timdrain laeehbasreriusings forexaple dhepraleitdtapsayetamaomain of
human immugodeficig@{;e}_/ Vi us.TAl\T.é)rotein Schwar;egig'(?l.g lﬂ%% gcriéence 285: 1:?:1 9-72).

[00127] In another em odfar:’ﬁg}'ﬂri]stl,V Such HEhime Rt hofecate igo'mprlsesoa' fsioR baft%?'ue 5%‘f§peptide with a
tag polypeptidéendingchnpioties aiicitobenwiwhireaiveditieagsaatiboty edregeléttivelyrind. The
epitﬁpe tag iSvQﬁElﬁ[ﬁ'Ys Blﬁ%%fg?]ﬂl &f&?ﬁ%ﬁ?@ﬂ%@r@%ﬁ%@ﬁﬂmﬁ%ﬂ&%@ﬁ &h%@@%ﬁf&tmﬁmmehpresence of
such epitope-tagged forms of the polypeptide can be detected usi ‘antibody againgt the tag
olypentide. ARGL 08 SHE SRR i P IRt BONDEB AL E58 Pt PLITRGA by affinity
purification usingpei 9mih®e@cgian$ﬁp@m§e¢baMaWW%ﬁMywaﬁﬁMﬁha@ﬁwﬂs to the epitope tag.
various tag polypgolida ARt dheliRsReCiN AnhRHies AlGdIoWR B Bt iAmpleg dRclude
polyhistidine (po y-Hls)Eor_po y-histidine-glycine (gég\ly-Hls- ly). tags; the flu HA tag polypeptide and its
antibody 12CAS{Fiald &8s edcemBrissiow: -Sziﬁseégzgé%anlﬁq%beiﬁ%qh@%ﬁ%@%F9, 3c7,
6E10, 04, B7 and:8i=d Byahitaddies tharttadman i, Mol éaigasane:©ell ular iBologya&s3610-3616
(1985)]; and t r ' Vi coprotei ' ' P y et aL,
Protein Engin%iﬁ%,@??{% %SQA%?%%%é?’%gb%ﬁ&%%e?%gyégﬁ%%%%%g ér%%l%g%%ﬁ%}%gg%%%gde [Hopp etal.,
Biorechnologipgsthooa slose prorangy bl Rs @sitdifé He braaviabliregions Semieeothe5:192-194 0
992)]; an a-tuknilin epitopeephicRoKioner @k ahiidaBioldkhem o 26660516 &d51461(3:291)]; and the
T7 gene 10 protein peptids tag [Lutz-Freyermuth et al, PIVA :6393-6397.(1990)].

1003281 n an SRR NS ariper e e R Bl T eSS e poiypeptide
with an immuhégiobulintivtes paHialiaBebiettof&h (H Unddiobulitanrdemae iy ale petforralofihe chimeric
][no_l ecul ef(i-_gd@@al'ﬂi l?_ﬂfﬁi&jle%gih %ﬁi:[lﬁaoi)sté%h @Jﬁg&@fbﬁpéﬂﬂitﬁﬁv%@i&h@ é‘?ﬁ&?@ FR-a5AN skq? @Ogj U2| 23 lg
usions of this invention include polypeptides that compris roximately or residues 94- ,
residues 33-53 %’lplr%‘%i%gfgt%ﬁ%'%%ﬁuﬁl’?‘fﬁﬁ?ﬂtypﬁlg%?%%f ?ii& S%tgt%ﬁ%ggg‘?%%h within an Ig
molecule. In a parti¢0féyipFeéerred bynbuodirdnts tive Trvbru gl dotdin iisiote ihelades thel hinge, CH2
and CHS3, or the; hinggs &%&Wﬁ@&.%%ﬁﬂiﬁﬂ& ﬁﬂ}%ﬂdg;g%iﬂ&li CYig. 5 emﬁi%féq’égiﬂﬁn of

immunoglobulin fusions see also, U.S. Patent No. 5,428,130. 0129] The invention provides
methods and $BPOSHIGIE SF TNTGIAAG GFArEY SRty FempSETIIREY JrsimirdiaE’ipEeCancer cell
growth. In vartoixR&ehodionedtdboat casibes Biradapse f0ne( g pwthsorreiapse darf¢ereall growth where

the number of cancer cells b significantly reduced, or has increased, or tumgr size has not
been significa%ﬂ‘g?’ﬁe%)ﬁ&%g;,%?%é}g{i}ﬂgé%%é%@oﬁg Ié' g’%ﬁ%ﬁﬁﬁé&’?ﬁégﬂb‘?ﬁn@%%ﬁﬁ?‘?ﬁn ber of
cancer ce::s. E@%dﬁ@eimb im.ani%rs)pfgmﬂwaaag,mm : r@ﬁil@%ﬁdﬁﬁk&ﬂ&@h BIrROp Glamdhionbelapse
cancer cell growth ¢ itherin. vivo or tro. oy et n r assaying
the effectiveneds {)eﬂrggst?n%% @qﬁcgﬁ'ég?%g@? dt%ér%cgg ?Zi?sgdgrﬁbdgﬁ'% ég\ﬁ_?t-lrgéa rr?é?-ﬁ[{&é? an example

of a relapse tumICcgrona3) in thi00H3Chéthia affe Chivie amauRisof @ Potlypeptidey pntibady, antagonist or
composition as disclosed herein is, an amount sufficient to carry out aiér_)fcifically stated purpose. An

"effective amSTHEPEHh B8 BETRT AT MSY SR8y ARcPOY RN W iathddh iy (6 the stated

purpose. (LHVR3} of the light chain variable domain and 26-35 (HHVR1), 47-65 (HHVR2) and 93-
102 (HHVR3) of the heavy chain variable domain
(Kabat numbering system, Kabat et al., supra 1991)
[00079] Throughout the present specification and claims, the Kabat mumbering

euetam ic generally used when referring to a residue in the variable domain {(approximately,
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[00131] The term "therapeutically effective amount” refers to an amount of an antibody, polypeptide or
antagonist of this invention effective to "treat" a disease or disorder in a mammal (aka patient). In the
case of cancer, the therapeutically effective amount of the drug can reduce the number of cancer
cells; reduce R2AIMYRE%e or weight; inhibit (i.e., slow to some extent anB P& EBR 4&p) cancer cell
infiltration into peripheral organs; inhibit (i.e., slow to some extent and preferably stop) tumor
metastasis; inhibit, to some extent, tumor growth; and/or relieve to some extent one or more of the

symptoms asB6tieted-iftrtHe dahcedrimantdhssduentHHé erihy Besvpreventegowbrbsidlor kill existing

cancer cells, it,gan e cytostaticandisexioigsiesin.one embodinentdneherapeldeatiyeffective
amount is a gtrowth.icphibitory amour]t Ig. agother emboditm%nt, the ther p?r;&icadg effect_ige amount is
an amount thSt EXEERE A LRI S AR L ARSI SRISB fifient: the TSSTasettichlly effective
amount is an iarfSekrittivat inppedVes] progiesssiondreeaseivaindhagaterd). [00182}ticthe case of wound
healing, the teiaraHECVR FMQUIL:QE (RRRPRIcAIMLHecMS Ao EeiRrbhiRBNAMRUNt of a drug

effective to accelerate or improve wound healing in a subject. A therapeutic dose is a dose which

exhibits a thel SRR EREG DN 196 DAt AR LB e ra Pl e W RS Which does not exhibit
a therapeutic reftecteonithespiatientireatadhe conf@iil 88had cirartmdvoundbseterd:a mobndnthat does not
heal. See, e.g, &@m&%@%gé@gpns and guidelines for assessment of wounds and evaluation of
healing, Arch. y/Derrnatol. 130:489-93 (1994). Chronic wounds include, but are not limited to, e.g.,
arterial ulcers, diab&¥ROBerae frassureqrearsavdndisaitsd e Kirsdom wthedycan develop into a
chronic wounghtéigtierwn updsunatios, otk anenphdmiieddas weitadR Cagset dieidraithermal injury,
trauma, surgery, excision of. extensive skin cancer, deep fungal and.bacterial infections, vasculitis,
scleroderma, BaeL S D D B B A B A g o
Pressure Sorgsiaeniifgiyeleonsspublished emno@etobanodorpentidish Hraighbumgtifsfers a wound

that undergoesineunakvikar e aling: remakhic site[0Q134iArgre\wthinhiitly Amauntiefia

polypeptide, antibody, antagonist or osition of thjs invention js an a nt capable of inhibiting the
Growith of & c TBCBBERN TSI R AH LRl S TR JRIB Be I AAIOMA inhibitory
amount" of a (sol{greptideshancibutiyabatabwhyist drestahpositionsofdhideirvantidgrefichpeneses of

inhib_iéi n g r?eom%aaﬁﬁ%gﬁ@wgﬁaeeﬁm%e Hetrrminssh empidarlv R By kReWMRINGds Qr by examples
provice ereblg synthesized uncontaminated by other antibodies. The modifier "monocional® is not to be

construed as requiring production of the antibody by any particular method, For example, the
monocltonal antibodies useful in the present invention can be prepared by the hybridoma
methodology first described by Kohler er al., Nature, 256:495 (1975), or can be made using
recombinant DNA methods in bacterial, eukaryotic animal or plant cells (see, e.g., U.S.
Patent No, 4,816,567). The “monocional antibodies” can also be isolated from phage
antibody libraries using the techniques described in Clackson ef al., Nature, 352:624-628
(1991), Marks et al., J. Mol. Biol. , 222:581-597 (1991} or using the methods set forth in the
Exampies below.

[00081] The monoclonal antibodies herein include "chimeric” antibodies in which a
portion of the heavy and/or light chain is identical with or homologous to corresponding
sequences in antibodies derived from a particular species or belonging to a particular
antibody ciass or subclass, while the remainder of the chain(s) is identical with or
homologous to corresponding sequences in antibodies derived from another species or
belonging to another antibody class or subclass, as well as fragments of such antibodies, so
long as they exhibit a hiological activity of this invention {see U.S. Patent No. 4,816,567; and
Morrison ef al., PNAS US4, 81:6851-6855 (1984)). Chimeric antibodies of interest herein
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[00135] A "cytotoxic amount” of a polypeptide, antibody, antagonist or composition of this invention is
an amount capable of causing the destruction of a cell, especially tumor, e.g., cancer cell, either in
vitro or in vivo. A "cytotoxic amount” of a polypeptide, antibody, antagonist or composition of this
invention for BAr88@423#5nhibiting neoplastic cell growth can be determin€ef&mpPR4IRZEnd by
methods known in the art [00136] An "autoimmune disease" herein is a disease or disorder arising
from and directed against an individual's own tissues or a co-segregate or manifestation thereof or
resulting conditivdatheiettrad Eatihadies oratittianratifdedlomayen beaidsdeessaBIIERs, but are not
limited to arthyitis dhemateicharthrilissseh-as arig.athiiscchrgrishanmataisl astiritis, gouty
arthritis, acute gouty arthritis, chronic inflammatory arthritis, degenerative arthritis, infectious arthritis,
Lyme arthriti§,e%f’6’l P& arthritis, psoriatic arthritis, vertebral arthritis, and juvenile-onset rheumatoid
arthritis, osteoarthrif{}08zihritis ‘cwoh el pragredie nio clarthripissdefo amages; ipodyar thiritis whllonica
primarnia, rea%@‘é?:ﬁrﬁhﬁ'%le@&%c%%m@%@Elé’#ﬁ%)s,'E‘E MAAEY bﬁ@eﬂé’%%%\!e skin d|sgases,
psoriasis such as plague psoriasis, gutatte psoriasis, pustular psoriasis, and psoriasis of the nails,
dermatitis incladirigscenfacrderpetigscchrotmiotconaies Gegniatiis, nalisrgrasernaeiisiillergic contact
dermatitis, defapaiitiy Herpglifennisadateniadesnatitis.xlinked bynes laNbsynaose oxrticaria such
as chronic idiopathig, urticaria, including chronic autoimmune urticaria, polymyositis/dermatomyositis,
juvenile dermBBATE LB IR e pidermal necrolysis, scleroderma (including systemic scleroderma),
sclerosis such as sy886iic 'YolGrodisiragultiphé soteriwsis IMS)selch agaspinsbopticabshiprimary
progressive Mg.,and feARRI0gf GRIEgMo &mgﬁgt%%{vd%@&iﬁnﬁgaﬁw@@ﬁnasbsgsosclerosis,

arteriosclerosis, sclerosis disseminata, and ataxic sclerosis, inflammatory boyvel disease (IBD) (for

example, Crofitegeiseagadebhhsl abich(aR uaatdin Beamts: hindish ArsdneiRerbsd SR cbiitis,
pﬁ:lagenous qg@é{ﬁ,ﬁl'st@@%mpmnﬁ%qmﬁag %ﬁfpﬁgﬂtﬁﬁ@@éf@jasmuf%@@%ﬁ%? autoimmune
inflammatory bowel disease), pyoderma gangrenosum, erythema.no m, primary sclerosing
cholangitis, eﬁfé%?éﬂi?é‘},apé'gﬁﬁg%ﬁgfai %%égi g@)ﬁt@isr%?%el? ﬁ]néh g %’g&ﬁggfoé%ég é]grr{]é%s)giratory distress
syndrome (ARBS)kmseningitis, inflammation of all or part of the uvea, iritis, choroiditis, an autoimmune

hematological disorggnsheppaigid.spandyliis,sydser baarng 108ss I9amedisiad diseases such as

anaphylaxis and allergic and atopic rhinijtis, encephalitis such as Rasmussen's encephalitis and limbic
and/or brainstEfireReEbRETR el el endmas UHENG alRhS ! TP R BB SRR YFAnulomatous
uveitis, nongrasmeiraatpaisafveitisnfdacgantig €vic-Ueiid] gusieraiciy®igisharvddioimmune uveitis,
glomerulonephriti ith [ tnephret : as; IC. Or
clomertlone e B B e branous
nephropathy)2iRsgihieTRe HBIEHEUY ORMaRErHBranous proliferative ON (MPGN), including Type |
and Type Il, and rapigiy Nregrassive o, ierBisiconeitions, mlagiciteaskiges-8ezema including
allergic or atopic eczema, Jsima suchas ashma raneiale, bronchial asihma, A ayjg-mmune
asthma, conditions |ri\’/o?v|ng maﬁltra% hofT Cells-and chronic mifammato y responses,gc ronic
pulmonary infiaitimierysdiseasaddndimiidné ot sraitiss eliikoeyte hehesisntefitidhey, systemic

lupus erythcmatasuséSbiEda-sy stanie pus@rythanaiodes sichRIsHiansaus Rlby subacute
cutaneous lupus erythematosus, neonatal lupus syndrome (N LE), lupus erythematosus disseminatus,

lupus (includiffgiepRrist deFalmeat sepratalebriicirarceise sid catdpeting, B Ane OHeEE (Type 1)
diabetes mellihis, dnghidno-Rediaie, et dspenarid el MalilinLHM), Aduiqaset dabetes
mellitus (Type Il diabetes), autoimmune diabetes, idiopathic diabetes insipidus, immune responses
associated witthisbutegaidedetayedihipamsdnsifidityirhetiaetipneydiinies drgontiyimptiocytes,
tuberculosis, sgigRidRsisHOANYOMalgsisdaekeinglvnphampatohoraamematesis niLgener's
granulomatosis, agranulocytosis VasqL[lI'tides,’,éi;\lcludliEg1 vqﬁsculitis (inclu%{iﬁn%ﬁg?%vessel vasculitis
(including poldAETBPhaIE AL UM dEhiesid ey %&? G AFBHRY) Ol 888% vasculitis
(including Kavagalkis siseasardRalyaniarin-nadnss) hierRsanDic pohritantigeLhsimasculitis,
necrotizing, cutanequs, or.hypersensitivity vasculitis, systemic necrotizing vasculitis,. and
ANCA-associg Y v%%%ﬁ iﬁ%x,v%{fgghgsc %ﬁﬁ%{girgﬁéioifés%ﬁﬂ |sm86{;%s(§/mnﬁ%%eear(%§{§)§ﬁ%mporal arteritis,
aplastic anemisuautirhinuntbapiakicransmigi@boriss podiwee ameiial DitifegracBiaekigh anemia,
hemolytic anemia or immune hemolytic anemia including autoimmune hemolytic anemia (AIHA),
pernicious anemia (anemia pemiciosa), Addison's disease, pure red cell anemia or aplasia (PRCA),
Factor VIl deficiency, hemophilia A, autoimmune ng tropenia, pancytopenia, leukopenia, diseases
involving leukocyte diapedesis, CNS inflammatory disorders, multiple organ injury syndrome such as
those secondary to septicemia, trauma or hemorrhage, antigen-antibody complex- mediated diseases,
anti-glomerular basement membrane disease, anti-phospholipid antibody syndrome, allergic neuritis,
Bechet's or Behcet's disease, Castleman's syndrome, Goodpasture's syndrome, Reynaud's syndrome,
Sjogren's syndrome, Stevens-Johnson syndrome, pemphigoid such as pemphigoid bullous and skin
pemphigoid, pemphigus (including pemphigus vulgaris, pemphigus foliaceus, pemphigus
mucus-membrane pemphigoid, and pemphigus erythematosus), autoimmune polyendocrinopathies,
Raitar'e dicaace nr evndrome immiine combnlaey nenhritic antibodv-mediated nenhritic chronie



bronchitis, chronic obstructive airway disease, silicosis, aphthae, aphthous stomatitis, arteriosclerotic
disorders, aspermiogenese, autoimmune hemolysis, Boeck's disease, cryoglobulinemia, Dupuytren's
contracture, endophthalmia phacoanaphylactica, enteritis allergica, erythema nodosum leprosum,
idiopathic factdP prYya74¢ chronic fatigue syndrome, febris rheumatica, HERF&REEER'6 Bisease,
sensoneural hearing loss, haemoglobinuria paroxysmatica, hypogonadism, ileitis regionalis,
leucopenia, mononucleosis infectiosa, traverse myelitis, primary idiopathic myxederna, nephrosis,
ophthalmia sympitiseyerinis ayranlbematOsber sherorestitisy prtyradichits earansyodesma
gangrenosumgQuervain's thyreoiditis, acquired spenic atrophy, infertility due to antispennatozoan
antobodies, nonmalignant thymoma, vitiligo, SCID and Epstein-Barr virus- associated diseases,
acquired immune d’s‘%’&%ﬁcg PR AT 58PS MO B & RR0 U R Hrfi% BS xic-shock
syndrome, fobdedwiganingy dendificnrvdlvong finfittietiort eftbabiis e tkooyiedtihesiomdsficiency,
immune respanges assagiald withiasuie and delayed hypersersitivity.mesiaisd iy gytokines and
T-lymphocytes, diseases involving leukocyte diapedesis, multiple organ injury syndrome,
antigen-antib&W’@dWﬁfé’)f—?ﬁléﬁiated diseases, antiglomemlar basement membrane disease, allergic
neuritis, autoimmurfeqoalyeadosrinapathigsy’daphetibs ApHmasy: oiyxedenawaistodiiias femtrophic
gastitis, sympaihec.aRniaImia. suma's diseases. miked conestis lisstiedisgage. nephrotic
syndrome, insulitis, polyen %crlne failure, peripheral neuropathy, autoimmunc polyglandular syndrome
type |, adult-dr&dt dibpssthREAGHIBIYa R YOI ERTReY bf Allspe cie tetams 2eilarygtidaigfomyopathy,
epidennolisis duijpsa: achuisita (ERMsNTRASHIOMatasis: ryeaIlisrdephiptisteyndsome, primary

sclerosing cholangili, PUrdler or.nonpuiLIent sinueits, acute orchipnic sinusits, cifmeid. fronial,
maxillary, or qunenofd Sinusitis, an eosmoﬁﬁl -fetated disofdePSuch as eosinop ilia, pulmonary
infiltration eoé‘mgﬁmina,elleiéssm]:imﬁaflﬁig;{lgjé‘?ﬁmwge thﬂi@n@sw&p&&g@g&mﬁth%ﬁﬁmphilic
pneumonia, t tRIIMPBAELEOSINRRII R, PIQAHTRRAEHMRIG 831 Sk 1sPRIGh 9ima, Of
granulomas c%ar%}g%}ling‘ elf)siqnthils ?1& hélaxis, ?rorfg%at%vg Sﬁon%ﬁ%arthrjti dﬁs palyendocrine
autoimmune AfSRALE)-SLIEHIS %“Eﬁfb 4 ‘gfﬁ OB S AU SRTE] L PBRIRE L B APED UL Candidiasis,
Briton‘_s syndﬂmmelogﬁnséemamga%magim@ju@ylefmt_ﬁaz uﬁtﬁmﬁﬁaqygﬂAﬂ@kaugi@td ri@h:_symgmne, atgxia
telangiectasia, gutoimimyne disaiders.Asaeciatedwith callagsn diserse Hasrmaliamepyrological

disease, ischemic re-perfu§|on disorder, reduction in blood pressure response vascular dysfunction,
antgiectasis, S8 R SCa oA iR RIS OK prapaigesial leavethrt PR Pisease
aqcompanyifng @mﬂwiza%ﬁ@mmﬂmgmhyp;mgwmbyg}mﬂq&m@mruloneph&itides, reperfusion
Injury, repertusion | _ rother {ss 1OS! t [ _ ory
componants, acute L ant e o e o B B R s,
granulocyte triarisfeidibpds s Jerareacd)rdrdrar dcityitiibrinyu cddctosaeiyisat titd S&ts inflammation,
ghrorgc intfagtiit@e_-'tleﬁﬂiﬁw}%ﬁﬁﬂ(@M@ﬁtt_?jﬂmlaﬁ&@%ﬁ@:ﬁ@%ﬁuﬂgﬁﬂ{@sw b Mﬁygii?%%% |atrge-artery

isorder, endarterial hyperplasia, peptic ulcer, valvulitis, endometriosis. e trim
otecting: s TGS e S e e Pl P TR P somefhy quantiying
the amount ofzeigbsaneenThuctenth emedipeftheand imptike Htthelinerer srrsHipositions, and
methods of theRpeseRtinvRaicR o dxalilative and guanitalive delarnRinaliaps, Ingeneral, the
particular technique used for detectjon IS ot cn%cﬁ:lal fo%ﬁﬁgcﬁl?o%g the invention. [00138] For
example, "detBEIHG A3 SPTIRG i e TRUSFHE HIATTh eI A" 5L MY thE P& nce or absence of a5
gene productpelBitigieneqprodict ('eignwmmnsﬁd%mws)y@rcam@ﬂwtdﬁmm@imp&ideg a change in
the levels of ap ap Op AR h HRYREAHIS AT AhoMA]. iR target; a change in biological

function/activity of an a5 or a5[31 pobTeptide. In some embodiments, "detecting” may include
detecting wild type %51 %&%ﬂ@%ﬁﬂ%ﬂ@ﬂpﬂd@%ﬁ@%ﬂ@léﬁ%ﬁ‘? BERRRSIE HHRFnclude
guantifying a ehagigeciretcaselioy decr&ase)ohanycsalises bébidasr &ﬁ%e&@v@@%d Gm)iﬁgny value_ _
between 30%and \%‘Zﬁiec’l&?j‘éﬁrd%%%in"\é &0 EompaRd: ‘é%s%&ﬁﬁbtﬁ.o'FB&%%@%%%@%MG quantifying

a change of any value between 2-fold to I0-fold, inclusive, or more e.g., . [00139] "Label"
when used héréifTefdrs SR techapraveBmjsoarkrs b1 lemseditfermikich aaddoRfatattet directly or
indirectly to themntiked aHiedabalreryditel e detaatai ediycisri {&igen nadivigaiepeitabels or
fluorescent lapels) or..in.the case of an enzymatic label, may catal chemical alteration of a
Subsirate com b SuHa B LA U o s o R KT A AR
Antibodies that can bind human ¢5f31 and competi%ely inhibit the binding of an anti-a5131 antibody
to human OP are provided herein. Accordingly, one embodiment of the invention provides antibodies
comprising a variable light (VL) sequence set forth in any one of SEQ ID NOS: 1, 2, 3, or4 and a
variable heavy (VH) domain sequence set forth in any one of SEQ ID NOS:5, 6, 7, 8, or 9. Human or
chimeric forms of the antibodies of the deposited hybridomas are also contemplated. [00141]
According to one embodiment, the antibody binds a human a5P1 with a Kd between 500nM and 1pM.
According to another embodment, the antibody does not bind alphaVbeta3 or alphaVbeta5 or

alphaVbetal . According to another embodiment, the antibody comprises a Fe sequence of a human-
In e hiimman IlaCl or hitman 1a0A In annther embodiment a Ea cendiience hace heean altared nr



label for detecting a5[31 in patient samples or in vivo by imaging (e.g., radioisotope, fluorescent dye
and enzyme). [00142] Nucleic acid molecules encoding the anti-a5 pi antibodies, expression
vectors comprising nucleic acid molecules encoding one or both variable domains, and cells
comprising tHEhERE23¢td molecules are also contemplated. These antifSeRa$¥8AHEMsed in the
therapies described herein and to detect a5J31 protein in patient samples (e.g., FACS,
immunohistochemistry (NC), ELISA assays) or in patients. A.Monoclonal Antibodies [00143]
Monoclonal atititeddis spevifie foreparetics). gas Usingihybcidormimetibbisd sntheasaithosghdéscribed by
Kohler and Mistein, Matien£30:498-12 (R LLican be made by recombinant DNA methods (US Patent
No. 4,816,567) or can be produced by the methods described herein in the Examples below. In a
hybridoma method, [Qqqgl?i?st%’lnﬁlﬁ‘cﬂ}}%@,}:d’r Bt ARt Ate HEsLArFRET RGB! immunized with an
immunizing ageghtateticit dymphocytcsihai pProdudedr dredtapableatpioducinglantibodies that will
specifically bind to the immunjzi ent. Alternatively, the lymphocytes can be jmmunized in vitro.
(001441 The THAEHDG R ent S g e e B o BRI 4 TR e protein of
interest or a dortmpositioryY gompksjdgrnthaprbicirenednehally v edtlierpés phreral Stoagdriyinphocytes
(PBLen are st el ohuan g Are desiietor sPIREB CE TR eSSl ave used
non-human mantmaiian Sources are ‘éfesired.s‘i‘ﬁfwelfymp oc t ‘ mortalized
cell line usingfsribgthtsierdlsihgy Boembisaerdadqsotydehyiemreeycotato Yo atkyiridenil &ell. Goding,
MONOCLONALANEBBHNES BRINGIPLES AND PRACTICE (New York: Academic Press, 1986),
pp. 59-103. Immortalized cell lines are usually transfonned mammalian cells, particularly myeloma
cells of rodent, boviiéég,oﬂﬂd%ﬁ’?gﬁ %%ﬂ%ﬁ‘.hi’jgﬁ iy tPa%ﬁﬁ%%??ﬂ%%ﬁ?& BEqP?ﬁ‘?ég%re employed. The
hybridoma cetisneaurtive: shittirarhimta (seitedotedultpre grepdiunititishep teferalidp @ontdinssaivesdr more
substances that.inbibit ke, arawih @ssuRvivakehihgeniisadnuimmanalized celis,fgrgxemple, if the

parental cells lack the enzyme hypoxanthine guanine phosphoribosyl transierase (HGPRT or HPRT),
the culture mddirimsor atfechgbrictoitiag itypriatipniieivetot & hypoamthinenatvinepterin, and thymidine
("HAT mediumaindichs substances praventthe orawth ot HeR Risdsligient cellsments [0145]

Preferred immartalized cell lines are those that fuse efficiently, support stable high-level expression of
antibody by trYéhé%Ig&géIﬁﬂ?iB/édgﬁ%%ﬁféigﬂﬁ BEN Y S & S BTV S A RN RSAEACas HAT
medium. Morgparefeppddmmnadalizes cethdirasiare, MrEiRe.py aloms lineswwich can haobtained, for

instance, fro tthenSaka Llr)s%}%gﬁﬂ Qbséggﬂgg%gﬁéi San Diego, California and the American Type

Culture Collection, Man4ssas Irginia. Human n a and mouse-human heteromyeloma cell lines
also have been deskHiggd fodumeprodiuction Withuiarerego clolsal antibotks sradzberic J. Inununot,

133:3001 (19ghhEedan Shain MANSD GbNA LA BODKRRORMG LGN IEGHMEOUES AND
APPLICATIONS (Marcel Dekker, Inc.; New York, 1987) pp. 51-63. . . [00146] The culture medium in

which the hy TSR CEITRAEC ATYURRYE AR HERH R SRR 1P PRERs AU B BEEhal antibodies

directed againstithes folypdptide aiidddiuitingSpe cifigiyroimenetdrial rasitibadies produced by the
hybridoma cells can hedeigun E}%%Q%_(-ﬂ}m%a{;' RAREECIBIAHORRLAY ALV, inding @ssay, such as

radioimmtmoassay (RIA) or enzyme-linked immunoabsorbent assay (ELISA) Such techniques and
assays are kiSWHIRREIFET e B thhgearin Ay Ot oRE B oMEP Bt REAH  For' e 2fhiple, be
determined bynthe Ssatehand anapysis Bt Misihen dc: RatandmAnabdhibahass 0A:2205(1980).
loo347) After (e desiie ivPadamAGRIn arpudraHieciinEloneRRgube siReianed by imiting
dilution procedures and grown by standard methods. Goding, supra. Suitable culture media for this
purpose inclutéidiiss Sicamiphet BusEadbs WiBHHicatagios vagitarcaat REN 650 medium.
Alternatively, theifmdaisiama sels oaordergeamg wiibivy RSfasries. iNmearIMia) humanized

antibody will comprise substantially all of at least one, and typically two, variable domains,

in which all or substantially all of the hypervariable loops correspond to those of a non-

human immunoglobulin and all or substantially all of the FRs are those of a human

immunoglobulin sequence. The humanized antibody optionally alse will comprise at icast a

portion of an immunoglobulin constant region (Fc¢), typically that of & human

immumoelobulin, For further details, see Jones ef al., Nature 321:522-525 {1986);
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[00148] The monoclonal antibodies secreted by the subclones can be isolated or purified from the
culture medium or ascites fluid by conventional immunoglobulin purification procedures such as, for
example, protein A-Sepharose, hydroxylapatite chromatography, gel electrophoresis, dialysis, or
affinity chronY8fot§faffs’4¢  [00149] The monoclonal antibodies can also’bé/Had¥ By’ fétombinant
DNA methods, such as those described in U.S. Patent No. 4,816,567. DNA encoding the monoclonal
antibodies of the invention can be readily isolated and sequenced using conventional procedures (e.g.,
by using oligdtedisenae’ pfobesthatAre tAphtiRi8F Biddirytapeeificamdtgefied éiedditly the heavy
and light chainggf,murine antibodies). The hybridoma cells of the invention serve as a preferred
source of such DN solated e DNAcanb placed Into express |on vectors which are then
transfected into hojtngcé?@ UchPsd le§|§r?%ﬁ“g ggﬂde eaélteq% écrhov TORRS) BBHEZ0r myeloma
cells that do ndéimthémvisenpesd doeimimyumoglotdiin qpmte&mhambbtaﬁqrthé@wiﬂges@ gfamonoclonal :
antibodies in {he ACAUBRINARRSHERURad b&%%m@%%&%‘%&r@&?ﬁm@&? By gubstituting

the coding sequence for human heavy- and light-chain ‘constant domains in place of the homologous

murine sequeREEEWS PLRURER ML & e Fns Bty Shng'or By e SV IAY 18%ing to the

immunoglobulip ceding seauRNEE bk Pt oEthecadiRgsaGuencefor-a RomMARLRegghylin

polypeptide. Sych a non mm noglobulin tide carn ubstituted fo the constant doma ns of
B Antiody P UERERE SECSR (1 SHOSH R 157 18 VA ASeA CHYARE BF SR SnbEH.combining

site of an antivetipof theviriiehtiburtet treatbaucHitnekic divalernt datibbehp fold, [@eks0fThasantibodies
can be monoyga|gnt aptikgdins, Meihoadsi-prepatngmopavalentantihadies erkpewnHp the art. For

example, one method involves recombinant expression of immunoglobulin light chain and modified
heavy chain. THER®RS ChEHALY R AE 40 eRara P Abbint FTHHEEEFGiBIYS as to prevent
heavy-chain crogelinking. Alternatively, the relevant cysteine residues are substituted with another

amino acid residue g aie delelar 50,8540 ANELEMSPRKING o nd QAL B Vigmthods are also
suitable for preparlng monovalent antibo eségqestlono antibodies to produce fragments thereof,

particularly FABEABIRORE MR i &R eontpriarest agig Bt otesmbrarhs td & thss known in the art.
B.Human and:id@iﬁ@,am&eq;a;alsdpadbesﬂnbodﬁaaﬂé@ﬂherau@ﬁﬁedlesaeaﬁtdqeﬂmummz@d @bithodies or
human antlbodlgs Hu meglglz doIOsrchchac on:f #Jcnewl Sg ?et}d?ntlbodles are chimeric
|mmunoglobu?sns |mmunoglo1f5 fin'c ains, or agment tf1ereo ¢R a8 Fv Fab, Fab', F(ab")2. or

other ant|genfwmm@mb%m}éﬁ@e@éﬁbn%@d@ﬁﬂ%ﬁ?yb%ﬂg WQ]W&P@MJM% derived

from non- hU%ﬁﬂgﬁ%ﬁ&%@@lﬂ}%lﬁbﬁym@@&&ﬂ@&ﬁ@%@&%ﬂﬁ*%ﬂ%h&lmﬁﬁd@muﬁpgiﬁwﬂlfﬂs (recipient
antibody) in which residues fra C;DR of the ree ient are replaced by residues fr ma DR of a
non-human ;\émglsetg (aEﬁoFPeﬁi C )%B EHe %%’8&581’ ug? B Irla%b(fpﬁé)\r}lﬁéj ek edir 0 es,ppeC|f|C|ty
affinity, and ctapetitgealrs bMeglﬂstaﬂ@@eSlﬁ%iMﬁé:mﬂfm@smmq}ﬁe Intavsaiom Prasdglobulin are

replaced by C&H@ﬁg@&d@%@%@yrﬁﬁwﬁﬁfﬁy% Hemanizedantinadies R Al FaRARGSe residues
that are found neither in the reC|p|ent antibod é/ nor in the imported CDR or framework sequences. In

general, the HURHISiZEH BATBUTY SR cBMPHER SabSIAATAIVAIF Sf SPISEIBIEI SR SRRARNY two,
variable domaing, liimdithiehtaitor Buhstantlalp all fof thdiQRRE: tegickhsiotidspang totthrosdtiof a
non-human immunaglohulin. and;alk 18[1;»31{9%@%@&'9/ 1%U oIt H%ﬂé: B E%Qé?@éf%% EQQe?Bd%@e'E'Ufna”

immunoglobulin consensus sequence. The humanized anti eferably also will comprise at least a

portion of an S sBoBENfCRdEm fadientetPE) hti)‘fﬂ}ég’lwgf %‘?‘Mﬁ‘i&‘ﬁ PRt dtobulin. Jones et
at, Nature, 32&@%25 (119869 Riecbmannabtlad ANttty 33z 3ded2h(da88) oPresta, Curr. Op.

Struct. Biol., 25%3 59 % 2@0,,(”&0 mBACSfoIme er%%'?; %%ger Q%’HQQ}%” rt%p (?urpan antibodies are
described in the aft and below in the E amples eneraﬁ anized anti y has one or more

amino acid reBififasimebaeriet Fﬁt%‘itdﬁékﬁéé@@l?ré@t‘?%‘i’i@‘?ﬁiﬁ%ﬁ%nﬂihé&’e* ASHRFPnan amino acid
residues are qftan efeired 4n ascdnpar-esidnesowhich AR Ricely-Bke R fam aApuimport” variable
domain. According to one emboélment humanization can be essentially performed following the
method of WlMeatémt@bOWdr@(&M(aohes stair. | NBiviret B2 aboR-BPY ¥1.98en:Risbhenkeas et al.,

Nature, 332: 323-3271(1988); Ver %/1%1 ﬁtﬂt Loeienge, 230: 1;%4 1536 41%8%22 by substltutlng
rodent CDRs or seqtuences or the corresponding sequences o 3 human antlbody Accordingly,
such "humanizebedntbotictsare antibe diediy) Sipatehinliss 2816 He7c A diads Substantially less
than an intact human variable domain has been substituted by the corresponding sequence from a
non-human species. In practice,
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humanized antibodies are typically human antibodies in which some CDR residues and possibly some
FR residues are substituted by residues from analogous sites in rodent antibodies. [00154] As an
alternative to humanization, human antibodies can be generated. For example, it is now possible to
produce tranBJeHiAr#ifals (e.g., mice) that are capable, upon immunizafiéd/OPAEATEHY a full
repertoire of human antibodies in the absence of endogenous immunoglobulin production. For
example, it has been described that the homozygous deletion of the antibody heavy-chain joining
region (JH) gepdignlatiphereisndigeipniine niianelmied estids Trithorhplbiantinibiodae éndogenous
antibody prodystion.r hranstarebihg huepad gprdine immunoglobulin gene array into such genii-line
mutant mice will resylt in_the producti o@frgl%Jman antibodies upon antigen challenge. See, e.g.,
Takabovits ot al., PR E R GBS E T o4y AR TE R et NBUREFEs S0 FE L
Bruggemann tettt F¥ easian damattmckguer88 FL9a8yndi SukPatent NasabE451806c5:569)32%1.5,591,669;
5,545,807; ang W, 9744 1832 Altematively, upanaatinediss sandes mads iy-iairgducing human

immunoglobulin loci into transgenic animals, e.g., mice in which the endogenous immunoglobulin
genes have bEEHY5 kAR BRI AR ety SYR CHEIEI G  FMRA RS S8 WBduction is
observed thatictesédyt resientilesdhatossdritint AOEN plhingalitespettshirgiudiog ofard sedicangement,
assembly, and apiihody anerialif. e APRIAACH 8 deseibed, (CLEAAMlGLL S, Ratent Nos.
5,545,807; 5,545,806; 5,569,825, 5,625,126; 5,633,425; and 5,661,016, and Marks etal.,
Bio/Technologffiuengs Hrotivgdo thsgayinpshidergustne Azt osns: iBys- g5 e gy masitidon, Nature,
368: 812-813Kd Q9dntdshwildsatiall NafsrexBigiechnolagimild 846:85%A1936)-Naubenger, Nature
Biotechnology, 14: ; Lanberg and Hyszar, Intern. Rev, lmmunot,.13:.65-93 (1995).

100155] Altemaivell hSber EELy PO TR R BB 000) can be
used to prodube tirpemidanivoaieanttaribedidtiidisieisimivitednecorh farvussoiesorfiin variable (V)
domain gene jepgrteirasfmm snimmunized ARneY s aeqnding dovanene hRdinoRNt alithistechnique,
antibody V d()élpain1 seﬁgygnges are clf%%q '{l-fy?me inﬁg either a major,or minor coatrgrtotein gene of a
filamentous bacteniophage. suelh as Vi3 Brid anaaidpisyed 48 Fnctiona Bntibody fagments on the
surface of thesghége particer: Phaigecdisplaydafitbe {parfoimethimapsariet) dofformatspacgnt as

described belgyip /g EXARRIGRSESUQR B AfiECUEWEH:lhs S dpbnsapaemin L1 aRdChiswell,
David J., Current Opinion in Structural Blol,o%{ 3:564-571 %199 ). Several sources of V-gene segments

can be used f8F SHABRGREpIP RSO AV B e KOIHLer 38 555 8982818 Ts ikttt 2 diverse array of
anti-oxazolonaidaiibodies:fium (@S rEll A AN stidtw contiinatdribédibr sy of Mmgénesaerived from the

spleens of IMgyiAeA e AIERSTIRE ALY SRS L AR MYAIZGiMmAR: deRALs &30 De

constructed and antibodies to a diverse array of antigens (including self-antigens) can be isolated
essentially foﬁ’b%}ﬁ&itﬂég’ﬁé’tﬂ‘}hﬂﬂﬁ’é@ﬂ%cﬁb% WW&%@?%%?%?M@E“BW@Z 2'981P%9Y (1991), or

Griffith et al, EMBE) hbvwk2ef 25t 3993 gnae: alsaitvBuRatentNes.5 b6k, 8323a0eht573,905.
[00156] As digg&sgeld abovemgyrpan a”‘%*%%iﬁ{% % ﬁéﬁ/@;gg.%nu%%%tee{go b?éailqs\c{g%% acltli\égted B cells
(see U.S. Patents g%{)é)?c%r% and ggﬁ% . "'nﬁ umah antibodres can als0 Ee produced
using variousHEEFATHiEsRMEURA b HracaEecihénsding Bhagecdisplajaihemddedisdlaiboom and Winter,
J. l(\j/lot Biol., 2&1‘?@@11‘[@(‘:1&9& )ﬁhM@ﬁ%?bﬁEﬁgﬂt MﬁEB%sgﬁ%ioi&i@%i%:ﬁlh&ﬁ@;&hm%@%r@d Colle et at
~and Boomer et al. so available for. t r ' u oclonal antipodies. Cole et at,
Nonocional ARIES USSR o REPAL AR B He AT R GE R A ol Immumol,
147(1): 86-95a¢a8d1y. tywaripGosigacty 28R CTUL S20 0818776 222 ivhitti-She dificCAhlibodies: [00158]
Multi-specific gatibadies-arg-1eredenal Lﬁfﬁ%ﬁ?ﬂi@ﬁm&%k%ﬁm%ﬁgwﬁmm%ﬁm have binding

specificities for two or more different antigens (e.%., bispecific agltibodies have binding specificities for

at least two aftigEALS ESP BRAMSPIE BT TR Bh DG <pRtHET 8L 85 Ba%6P 194 @Bpl protein, the
other one can be fof Gy 7thee @ntig &t Acgoeding ‘tBeBierpretdried-emitxodinvepitr thet dthdéy antigen is a

cell-surface pioteiRLISGERIAN QLEESAPIH SHPHRILIRALEXAMBIE, A8 GalSHERCS R Blgin can be a

natural killer (NK) cell receptor. Thus, according to one embodiment, a bispecific antibody of this
invention can Wﬁ?@g&&mg@@@r_weﬁoﬂ and includes includes receptors of the FeyR],

FeyR1, and FeyRIH subclasses, including allelic variants and alternatively spliced forms of

these receptors. FeyRII receptors include FoyRITA (an "activating receptor”}) and FcyRIIB
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[00159] Suitable methods for making bispecific antibodies are well known in the art. For example, the
recombinant production of bispecific antibodies is based on the co-expression of two immunoglobulin
heavy-chain/light-chain pairs, where the two heavy chains have different specificities, Milstein and
Cuello, NatuMEO30%/E3 1639 (1983). Because of the random assortment BERREM#BBI6EIIn heavy and
light chains, these hybridomas (quadromas) produce a potential mixture of ten different antibody
molecules, of which only one has the correct bispecific structure. The purification of the correct
molecule is usualiyhdotogplisies) byhafhibityechmoratography stepscSitmital firopederésiare disclosed
in WO 93/08829 a1 iRnTiteneskentdl. ; £MBEhe 1-36PP:30RR (499 an 1I00AE0)Antipody variable
domains with the desired binding specificities (antibody-antigen combining sites) can be fused to
immunoglobuiiP S8 RLEAT- B PHRLRP SaU oY) T BSrEd R rss Sramtris A S fRsifToglobulin
heavy-chain ¢opRifhtaomain comprisiagat teastparisod thethingenCHATBVMBICHE3 regions. It is
preferred to haye, the, firshAeAVY:ENRIRGANSIAM A0 A5 HeD) SANIAINING s Sitg nesegsary for

light-chain binding present in at least one of the fusions. DNAs encoding the immunoglobulin
heavy-chain fHSFEARdLdetRlsTRaRsstie i BYIntiR gt KRB af@shee keiiitd separate
expression veoinss, Aok dre RodaasiectegrIte-u SUitahikshosteigoaaisir Hofciutldatidatails of
generating bi ific antibodieg, S6€,f ample, Suresh et al., Methods | nology, 121: 210
(1986). [Ogﬁg%%gfnghmsu?giﬁﬁﬁzs%ﬁ ﬁil%gfg?ﬁ%il'islsglfgﬁﬁ%"%%%(}égc%?c§a§r]\ttl %%X ’f?gg%ents directly

from recombifatit €eil-clitbfe Pavd/aisd Yer-déstrited Otsr Eddmprudnggbeifidadttibodies have been

produced usingieesiNg HPRAIS, KAk, b) HIMUNGRIB(E) 15474553 L 99R)T he leueine
Zipper peptides from the Fos and Jun proteins were linked to the Fal' portions of two different
antibodies by%%%%’%%&ﬁc.e?%?gﬁ%ﬁo y homot ﬁﬁ‘é‘rbs’!ew%rrteheré* ﬁ%:*g” %fﬁ & %&g?é%fo% to form
monomers ardithépusioxidizédtonfolinlteSEMIBYEY dndtBiodineérd. nigmmetRtdan %% be utilized
for the production ofptibpdyNemodimers.Lhea, diahagduidacRelogy @@ﬁﬁtyibﬁﬁmwollinger et at,
PNAS USA, 90:6444-6448 (1993) has provided&iﬂ 1glltern?tiv mechanism for making bispecific

antibody fragMEftE HhE LY ORI LB e Y G A BYPESHREFWIHICAS too short to
allow pairing betweek:ifetivwoddomzimsiogithel sarfibechdaiiplAtcotehinglyilihecbdtaid VL domains of
one fragmen.tr@lg%ggr ?9&%@?@%‘@% eGORIMENIARHY 3, VA, damains qhanethge fragment,

thereby forming two antigen-binding sites. Another strategiy for making bispecific antibody fragments
by the use of%?gﬁa@@éﬁéiwl@wtémaéﬁ%ﬁgwa%%@%%% ehitidaCsheraratisr et #fmunol.,
152:5368 (1984 )ecula{dd b6 24rAntipodiesiwitrrnass e tnelvalencigsoans ciniamplated. For example,

trispecific antjpodies can. repafed. Tutt et at J. Inpn 147: 60 (1991). D. Heteroconjugate
antodies S e e e o e
antibodies halemfadekaliise2éuen prbpased to target immune-system cells to unwanted cells (U.S.

Patent No. 4,676,9§00sg)dvay tieatorentebthlvdsiastion: WO 9L/00360; WS 33200373, EP 03089. It
is contemplageﬁ%é??a tré%b%nglil?gd' s can tbe’ eglared &n Vitro .us'&pc% lénawntmlgtﬁodsr'hn synthetic protein
chemistry, includi g?ﬁose mv‘oﬂnﬁé‘i crosshin |ﬁgp§°g‘écnt%]f Icr)lrl%‘?(amp &, hmunotoxins can be
constructed usingras gistifid axbkehzongerremetidisadiy ycfopanitng Aakiodihefabonwd. Examples of suitable

aeaglentsdf?r this DU[Ql@ﬁﬁjjn@lﬂéd@ﬂmi&lﬁﬁﬁi@@?a%%ﬂ@@@’#}?ré@%&?%@@ﬁéﬁfém@ée@ﬁdnfho?e |
isclosed, for example, in U.S, Patent No. 4,676,980. E. Effector Function Engipeerin 00163] It
can be desirat?fé t(‘}%@ﬂgﬁ%%%?ﬁ%%?%ﬂﬁ@ﬁwgﬁﬁ%Fﬂfgﬂﬂe %%B%G&tf’éngﬁ’e@‘gr%?n@l}fn, S0 as to
enhance, e.gmtheeeffestiventss of the antibody in treating cancer. For example, cysteine residue(s)

can be introduced ifg g < gaion:dhetetaliowingrintercbain disuiis bRadformRtop dp this

region. The homodimeric antibodz\%t usF ed can have improved internalization capability and/or
increased comtBTe &HEmEtiAred Yelrkiling 4raamtidod-depenteftiea dsgioaitstoXisty le8DCC). See,
Caron et at, Jis&xpesved heladondd 81thlth 9 (097 dnd IShtpes; the Hitshatdhs1 4828187022 (1992).

Homodimeric anuigodies with.eaha! %%&Qfé‘%ﬁ@@?%?&@!n%%@. also be prepared using
t al., Cancer Research, 53: 2560-2565 (1993).

heterobifunctional cross-tinkers as described in Wolff

Alternatively, an anti¥bdylcdiodosisgiiaes deritint ¢ad daarrenegionslnddisdrieepy e

of residues immediately C-terminal to the hinge region, ie. residues 233 to 239 of the Fc
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enhanced complement lysis and ADCC capabilities. See, Stevenson et al, Anti-Cancer Drug Design,
3: 219-230 (1989). [00164] Mutations or alterations in the Fe region sequences can be made to
improve FcR binding (e.g., FcgammaR, FeRn). According to one embodiment, an antibody of this
invention hasi? k¥beriesaltered effector function selected from the group€btsEwmad GHRDCC, CDC,
and improved FcRn binding compared to a native IgG or a parent antibody. Examples of several useful
specific mutations are described in, e.g., Shields, RL et al. (2001) *IBC 276(6)6591-6604; Presta, L.G.,
(2002)Biocherrgaal. qubeayimmansmmmhg%smmﬂw DB 42870 acid0BdéEdsAccording to

one embodimgni,ihe Feleg B@SW%@ ﬁubstitution at least one position selected from the
group consisting of: 238 23 246, 248, 249, 52 254, 255, 256, 258, 265, 267, 268, 269 270,
03} The “CH2 domain” of a human IgG Fc region (also referred to as “C2" o

“H2” domam) usually extends from about amino acid 231 to about amino acid 340, The

CH2 domain is unique in that it is not closely paired with another domain. Rather, two N-

linked branched carbohydrate chaing are interposed between the two CH2 domains of an

mtact native IgG molecule. It has been speculated that the carbohydrate may provide a

substitute for the domain-domain pairing and help stabilize the CH2 domain. Burton, Molec.

Tmmunol. 22:161-2066 (1985).

[00104] The “CH3 domain” (also referred to as “C2” or “H3” domain) comprises the
stretch of residucs C-terminal to a CH2 domain in an Fe region (7.e. from about amino acid
residue 341 fo the C-terminal end of an antibody sequence, typically at amino acid residue
446 or 447 of an 1g(3).

[00105] A “functional Fc region™ possesses an “effector function™ of a native
sequence Fc region. Exemplary “effector functions” include Clg binding; complement
dependent cytotoxicity; Fc receptor binding; antibody-dependent cell-mediated cytotoxicity
(ADCC); phagocytosis; down regulation of cell surface receptors (e.g. B cell receptor; BCR),
etc. Such effector functions generally require the Fc region to be combined with a binding
domain (e.g. an antibody variable domain) and can be assessed using various assays as herein
disclosed, for example.

[00106] “Clg” is a polypeptide that includes a binding site for the Fe region of an
immunoglobulin. Clq together with two serine proteases, Clr and Cls, forms the complex
C1, the first component of the complement dependent cytotoxicity (CDC) pathway. Human
Clq can be purchased commercially from, e.g. Quidel, San Diego, CA.

(00107} The term “binding domain” refers to the region of a polypeptide that binds to
another molecule. In the case of an FcR, the binding domain can comprise a portion of a
polypeptide chain thereof {e.g. the alpha chain thereof) which is responsible for binding an Fe
region. One useful binding domain 18 the extracellular domain of an FcR alpha chain.

[00108] An antibody or peptibody with a variant IgG Fc with "aliered” FcR binding
affinity or ADCC activity is one which has either enhanced or diminished FcR binding
activity (e.g, FcvR or FcRn) and/or ADCC activity compared to a parent polypeptide or fo a
polypeptide comprising a native sequence Fe region. The variant Fc which “exhibits

increased binding" to an FcR binds at least one FcR with higher affinity (e.g., lower apparent
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272, 276, 278, 280, 283, 285, 286, 289, 290, 292, 293,

WO 2009/042746 POT/US2008/077622

Kd or IC50 value) than the parent polypeptide or a native sequence IgG Fe. According to
some embodiments, the improvement in binding compared to a parent polypeptide is about 3
fold, preferably about 5, 10, 25, 50, 60, 100, 150, 200, 250, 300, 350, 400, 450, or 500 fold,
or about 25% to 1006% improvement in binding. The polypeptide variant which "exhibits
decreased binding" to an FcR, binds at least one FcR with lower affinity (e.g, higher apparent
Kd or higher IC50 value) than a parent polypeptide, The decrease in binding compared to a
parent polypeptide may be about 5%, 10%, 20%, 30%, 40%, 50%, 60%, or more decrease in
binding.

[00109] “Antibody-dependent cell-mediated cytotoxicity” or “ADCC” refers to a
form of cytotoxieity in which secreted Ig bound to Fc receptors (FcRs) present on certain
cytotoxic cells (e.g. Natural Killer (NK) cells, neutrophils, and macrophages) enable these
cytotoxic effector cells to bind specifically to an antigen-bearing target cell and subsequently
kill the target cell with cyiotoxins. The antibodies “arm™ the cytotoxic cells and are
absolutely required for such killing. The primary cells for mediating ADCC, NK cells,
express FoyRIID only, whereas monocytes express FeyRI, FeyRII and FoyRIIL.  FeR
expression on hematopoietic cells 18 summarized in Table 3 on page 464 of Ravetch and
Kinet, Annu. Rev. Immunol 9:457-92 (1991). To assess ADCC activity of a molecule of
interest, an in vitro ADCC assay, such as that described in US Patent No. 5,500,362 or
5,821,337 or in the Examples below may be performed. Useful effector cells for such assays
include peripheral blood mononuclear cells (PBMC) and Natural Kilier (NK) cells.
Alternatively, or additionally, ADCC activity of the molecule of interest may be assessed in
vive, e.g., in a animal model such as that disclosed in Clynes et al. PNAS (US4} 95:652-656
(1998).

[00110] The polypeptide comprising a variant Fc region which “exhibits increased
ADCC” or mediates antibody-dependent cell-mediated cytotoxicity {ADCC) in the presence
of human effector cells more effectively than a polypeptide having wild type IgG Fc or a
parent polypeptide is one which in vifro or in vive is substantially more effective at mediating
ADCC, when the amounts of polypeptide with variant Fc region and the polypeptide with
wild type Fc region (or the parent polypeptide) in the assay arc essentially the same.
Generally, such variants will be identified using the in vitro ADCC assay as herein disclosed,
but other assays or methods for determining ADCC activity, e.g. in an ammal model etc, are

contemplated. In one embodiment, the preferred vanant is from about 5 fold to about 100



294, 295, 296, 298, 301, 303, 305, 307, 309, 312, 315,
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fold, e.g. from about 25 to about 50 fold, more effective at mediating ADCC than the wild
type Fe (or parent polypeptide) .

[00111] “Complement dependent cytotoxicity” or “CDC” refers to the lysis of a
target cell in the presence of complement. Activation of the classical complement pathway is
initiated by the binding of the first component of the complement system (Clq) to antibodics
{of the appropriate subclass) which are bound to their cognate antigen. To assess
complement activation, a CDC assay, e.g. as described in Gazzano-Santoro et al., J. Immumnol.
Methods 202:163 (1996), may be performed.

[00112] Polypeptide variants with altered Fc region amino acid sequences and
increased or decreased Clq binding capability are described in U.S. Patent No. 6,194,551 and
WO 99/51642. The contents of those patent publications are specifically incorporated herein
by reference. See, also, 1dusogie ef al. J. Immunol. 164 4178-4184 (2000},

[00113]} “Human cffector cells™ are leukocytes which express one or more FcRs and
perform effector functions. According to one embodiment, the cells express at least FcyRII
and perform ADCC effector function. Examples of human leukooytes which mediate ADCC
include peripheral blood mononucicar cells (PBMOC), natural killer (NK) cells, monocytes,
cytotoxic T cells and neutrophils; with PBMCs and NK cells being preferred. The effector
cells may be isolated from a native source thereof, e.g. from blood or PBMCs as described
herein.

[00114] Methods of measuring binding to FcRn are known (see, e.g., Ghetie 1997,
Hinton 2004) as well as described in the Examples below. Binding to human FeRa in vivo
and serum half life of human FeRn high affinity binding polypeptides can be assayed, e.g, in
transgenic mice or transfected human cell lines expressing human FeRn, or in primates
administered with the Fc variant polypeptides. In one embodiment, specifically the anti-a581
antibodies of the invention having a variant IgG Fe exhibits increased binding affinity for
human FeRn over a polypeptide having wild-type 1gG Fc, by at least 2 fold, at least 5 foid, at
least 10 fold, at least 50 fold, at least 60 fold, at least 70 fold, at least B0 fold, at least 100 fold,
at least 125 fold, at least 150 fold. In a specific embodiment, the binding affinity for human
FeRn is increased about 170 fold.

[0G115] For binding affinity to FcRn, in one embodiment, the EC30 or apparent Kd
(at pH 6.0) of the polypeptide is [ess than 1uM, more preferably less than or equal to 100 nM,
more preferably less than or equal to 10 nM. In one embodiment, for increased binding

affinity to FcyRIH (F158; i.e. low-affinity isotype) the EC350 or apparent Kd less is than or
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equal to 10 nM, and for FeyRIII (V158; high-affinity isotype) the EC50 or apparent Kd is
less than or equal to 3 nM. According to another embodiment, a reduction in binding of an
antibody to a Fc receptor relative to a control antibody {e.¢., the Herceptin® antibody) may
be considered significant relative to the control antibody if the ratio of the values of the
absorbances at the midpoints of the test antibody and control antibody binding curves (e.g.
4450 nm(ansibodyy A 450 nmicontrt Aby } 15 Less than or equal to 40%. According to another embodiment,
an increase in binding of an antibody to a Fe receptor relative to & control antibody (e.g., the
Herceptin® antibody) may be considered significant relative to the control antibody if the
tatio of the values of the absorbances at the midpoints of the test antibody and control
antibody binding curves (¢.g, Aaso nm(anti'l;;)dy)/A450 am(contsal Ab) ) 18 greater than or equal to 125%.

[00116] A "parent polypeptide" or “parent antibody” is a polypeptide or antibody
comprising an amino acid sequence from which the variant polypeptide or antibody arose and
against which the variant polypeptide or antibedy is being compared. Typically the parent
polypeptide or parent antibody lacks one or more of the Fc region modifications disclosed
herein and differs in effector function compared to a polypeptide variant as herein disclosed.
The parent polypeptide may comprise a native sequence Fe tegion or an Fe region with pre-
existing amino acid sequence modifications (such as additions, deletions and/or substitutions).

[00117} Antibodies of this invention can be derived from phage display. Asused
herein, “library” refers to a plurality of antibody or antibody fragment sequences, or the
nucleic acids that encode these sequences, the sequences being different in the combination
of variant amino acids that are introduced into these sequences according to the methods of
the invention.

[00118] "Phage display" is a technique by which variant polypeptides are displayed
as fusion proteins to at least a portion of coat protein on the surface of phage, e.g.,
filamentous phage, particles. A utility of phage display lies in the fact that large libraries of
randomized protein variants can be rapidly and efficiently sorted for those sequences that
bind to a target antigen with high affinity. Display of peptide and protein libraries on phage
has been used for screening millions of polypeptides for ones with specific binding properties.
Polyvalent phage display methods have been used for displaying small random peptides and
small proteins through fusions to either gene ITI or gene VIII of filamentous phage. Wells
and Lowman, Curr. Opin. Struct. Biol., 3:355-362 (1992), and references cited therein. Ina
monovalent phage display, a protein or peptide library is fused to a gene Tl or a portion

thereof, and expressed at low levels in the presence of wild type gene I protein so that
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phage particies display one copy or none of the fusion proteins. Avidity effects are reduced
relative to polyvalent phage so that sorting is on the basis of intrinsic ligand affinity, and
phagemid vectors are used, which simplify DNA manipulations. Lowman and Wells,
Methods: A companion to Methods in Enzymology, 3:205-0216 (1991).

[00119] A "phagemid” is a plasmid vector having a bacterial origin of replication,
¢.g., ColEl, and a copy of an intergenic region of a bacteriophage. The phagemid may be
used on any known bacteriophage, including filamentous bacteriophage and lambdoid
bacteriophage. The plasmid will also generally contain a selectable marker for antibiotic
resistance. Segments of DNA cloned mto these vectors can be propagated as plasmids.
When cells harboring these vectors are provided with all genes necessary for the production
of phage particles, the mode of replication of the plasmid changes to roiling circle replication
{0 generate copies of one strand of the plasmid DNA and package phage particles. The
phagemid may form infectious or non-infectious phage particles. This term includes
phagemids which contain a phage coat protein gene or fragment thereof linked to a
heterologous polypeptide gene as a gene fusion such that the heterologous polypeptide is
displayed on the surface of the phage particle.

[001207 The term "phage vector" means a double stranded replicative form of &
bacteriophage containing a heterologous gene and capable of replication. The phage vector
has a phage origin of replication allowing phage replication and phage particle formation.
The phage is preferably a filamentous bacteriophage, such as an M13, f1, fd, Pf3 phageora
derivative thereof, or a lambdoid phage, such as lambda, 21, phi80, phi81, 82, 424, 434, etc.,
or a derivative thereof.

{00121} Covalent modifications of polypeptides such as peptibodies, immunoadesins,
antibodies and short peptides are included within the scope of this invention, One type of
covalent modification includes reacting targeted amino acid residues of a polypeptide with an
organic derivatizing agent that is capable of reacting with selected side chains or the N- or C-
terminal residues of the polypeptide. Derivatization with bifunctional agents is useful, for
instance, for crosslinking the polypeptide to a water-insoluble support matrix or surface for
use in the method for purifying antibodics, and vice-versa. Commonly used crosslinking
agents include, e.g., 1,1-bis(diazoacetyl)-2-phenylethane, glutaraldehyde, N-hydroxy-
succinimide esters, for example, esters with 4-azidosalicylic acid, homobifunctional

imidoesters, including disuccinimidyl esters such as 3,3™-dithiobis(succinimidylpropionate),



398, 414, 416, 419, 430, 434, 435, 437, 438 or 439 of the Fe region, wherein the numbering of the
residues in the Fe region is according to the EU numbering system. In some embodiments, the Fe
receptor mutation is a D265A substitution. In some embodiments, the Fe receptor mutation is a N297A
substitution. RgHHIBHE &t itable mutations are set forth in U.S. Patent No. 7<358584$/077622
F.Immunoconjugates

bifunctional maleimides such as bis-N-maieimido-1,8-octane and agents such as methyl-3-
[(p-azidophenyl)dithio Jpropioimidate,

[00122] Other modifications include deamidation of glutaminyl and asparaginyl
residues to the corresponding glutamyl! and aspartyl residues, respectively, hydroxylation of
proline and Iysine, phosphorylation of hydroxyl groups of seryl or threonyl residues,
methylation of the e-amino groups of lysine, arginine, and histidine side chains [T.E.
Creighton, Proteins: Structure and Molecular Properties, W.H. Freeman & Co., San
Francisco, pp. 79-86 (1983}, acetylation of the N-terminal amine, and amidation of any C-
terminal carboxyl group.

[00123] Other modifications include the conjugation of toxins to the antagonists such
as maytansine and maytansinoids, calicheamicin and other cytotoxic agents.

[00124] Another type of covalent modification of the polypeptide comprises linking
the polypeptide to one of a variety of nonproteinaceous polvmers, e.g., polyethylene glycol
(PEG), polypropylene ghycol, or polyoxyalkylenes, in the manner set forth in U.S. Patent Nos.
4,640,835; 4,496,689; 4,301,144; 4,670,417, 4,791,192 or 4,179,337,

[00125] The polypeptide of the present invention can also be modificd if
advantageous in a way to form a chimeric molecule comprising the polypeptide fused to
another, heterologous polypeptide or amino acid sequence {e.g., immunoadhesing or
neptibodies).

[00126] In one embodiment, such a chimeric molecule comprises a fusion of the
polypeptide with a protein transduction domain which targets the polypeptide for delivery to
various tissucs and more particularly across the brain blood barrier, using, for example, the
protein transduction domain of human immunodeficiency virus TAT protein (Schwarze et af,,
1999, Science 285: 1569-72),

[00127] In another embodiment, such a chimeric molecule comprises a fusion of the
polypeptide with a tag polypeptide which provides an epitope to which an anti-lag antibody
can seiectively bind. The epitope tag is generally placed at the amino- or carboxyl- terminus
of the polypeptide. The presence of such epitope-tagged forms of the polypeptide can be
detected using an antibody against the tag polypeptide. Also, provision of the epitope tag
enables the polypeptide to be readily purified by affinity purification using an anti-tag
antibody or another type of affinity matrix that binds to the epitope tag. Various tag
polypeptides and their respective antibodies are known in the art. Exampies include poly-

histidine (poly-His) or poly-histidine-glycine (poly-His-gly) tags; the flu HA tag polypeptide
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[00166] The invention also pertains to immunoconjugates comprising an antibody conjugated to a
cytotoxic agent such as a chemotherapeutic agent, toxin (e.g., an enzymatically active toxin of
bacterial, fungal, plant, or animal origin, or fragments thereof), or a radioactive isotope (i.e., a
radioconjugates. 2009888746 7] Chemotherapeutic agents useful in the geneF&tioHBIEIEH22
immunoconjugates have been described above. Enzymatically active toxins and fragments thereof that
can be used include diphtheria A chain, nonbinding active fragments of diphtheria toxin, exotoxin A
chain (from W@Jéﬂﬁ@)%ﬁ A¥rdgiHoed ereéinRichalh Bitrid - Al éfraid S8 HciReA-elittgalpha-sarein,
Alleurites, fordihpraiains, sdiantbin, wotens.hylolagad anieticana pratens/(PURb-RARNsand PAP-S),
momordica charantia_inhibitqr [ in, sapagnaria officinalis inhibitor, geloni itogellin,
restrictocin, p?ﬁeezr%gﬁ'iyé?h?%’ho'%@%%%ﬁ%]ﬁi%o‘iﬁg%% & ﬁ%@ﬁ%&%? %aycﬁedgﬁatgf%%)sm available for
the productiofrefrddivuditiyditadasitibadiesBrandplesdardrdd R TARI3 L3103 Der vagand "'Re.
[00168] Conj S g aninady: Rt gﬁw L BIETOALN MSING Sovanely pidaflingtional
protein-couplllﬁr)lgg&a??énts such as N-s_guél%eig?{miw -(2-pyrid [%jitgioﬁégropio_ %&e (S(PDPIj)C%Jiminothiolane
(IT), bifunctioNar & gasioedds EMF&%&@?S‘E%’%?F gﬁ]’éé’t}ﬁ/ Hdisithidhes ey *RR% esters (such as
disuccinimidybgublei®cinaldehydesi(duChas YhatdFatdelide ), Pidazicbtooiipgmad§ fsuein as bis
(p-azidobenzgyl, hexanediamingl-RisdiazomNs daivativas{34sh @soo).

bis-(p-diazoniumbenzoyl)-ethylenediamine), diisocyanates (such as tolyene 2,6-diisocyanate), and
bis-active fluorine c&th HB§“'(§&E’H’%§'%?§‘-WH6%‘2fﬁ‘?&mﬁ}%ﬁéﬂ%ﬂ&icﬁ%F‘&B‘Fﬁf)lae@é“ﬁbin
immunotoxin epmde Riepaded ds daseiibedivblliteita pidtubeiepioe, o238 ANIBESRTI. For
Carbon-14-labgled Adsolhiayanpigbenavkdimelidiaiiyisneiamipepaniancslic ARt (Mx DTPA)

is an exemplary chelating agent for conjugation of radionucleotide to the antibody. See, W094/11026.
[00169] In an#ties Erisariipient aHanai b se e Briins ebijiagateties aeksedplspiridd Batstreptavidin)
for utilization s pretaraelinmndiereirithesaatibndicracaniorssenjugatess reministasad to the

patient, followed by, (MGl ofnboNG.conlugats fiom Ins.cliculationuslig clearing agent and then
administration ot a"ligand” (e.g., avi |n)r atis conjugated 1o a cytotoxic agent{e.g., a

radionucleotide¥@itmptiholiposoraibdulin feen703 Tk BatibadidddisefosSHa. kerbihizan also be
formulated asdmmenoliResemes: LIRVSAMNES CaIMAINIRg thenaTibasly; M Mrenahed dymethods known

in the art, such as (;I(—;-sc‘rgged ig Epstein et %, PN@S USA, 82: 3688 (1985); Hwang et at, PNAS USA,
77: 4030 (1988} AR PO PAE KB 4385 045 hd 4,544,545, Liposomes with enhanced circulation
time are disclosed if0U. B3] Pitemvioiob 91 8idss Boethod{@0d ZdhPartiowd detynisefuldiposomes can be

generated by%ﬁ%ﬁ}{?g?&éﬁ’é&aﬁ{%&vﬁ@&{@ﬂ?&i%%y&ﬂc‘é‘ﬁUél?gUMhGQW%Q&%H}H{éﬂQQ
phosphatidylcholine, cholesterol, and PEG-derivatized phosphatidylethanolamine (PEG-PE).

Liposomes arRSEHHdEHRI TR HISFE BF Hamse a2pere S E Ty YiRir b IR AMS desired
diameter. Fahidtagmeantdehthenaittibodeofdhe presdntrinyenivoneanshe tonjugeded to the liposomes

as described i, Mat iﬂheE%huéed?éf}%l%?&as%ﬁfé@ﬁg%%8 122k yiaadisullids: igishiange reaction.

An anti-neoplggﬁé: ageﬁ/t, a grow hibitory agent, or a chemotherapeutic agent (such as Doxorubicin)
is optionally aféBreniiidinddadriinthEinposanarsHr @uBiZsHseraiclpsnamas sFedhetr Inst., 81(19):
1484 (1989). MdMethads: ot aatment bising AntiabilibAotihodies001r2hthedaiabliantibodies of
the invention @ @o?gs%%@gng é%&%?;&%ﬁ&?jgf ttrséatment on cancer cclls. A tumor resistant to anti-
VEGF treatment is an example of a relapse tumor growth.
[00130] Ar “effective amount” of a polypeptide, antibody, antagonist or composition
as disclosed herein is an amount sufficient to carry out a specifically stated purpose. An
“effective amount” can be determined empirically and by known methods relating to the
stated purpose.
[00131] The term “therapeutically effective amount” refers to an amount of an
antibody, polypeptide or antagonist of this invention effective to “treat” a disease or disorder

in a mammal (aka patient). In the case of cancer, the therapeutically effective amount of the
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(e.g., mammals such as humans) to treat diseases and disorders involving abnoiinal angiogenesis
andlor vascular permeability or leakage, including, for example, cancer, ocular diseases, and immune
disorders (e.g., autoimmune disorders). Administration can be by any suitable route including, e.qg.,
intravenous, MtaMYE&M4r, or subcutaneous.  In some some embodimBhtsVHR¥EMTE8131
antibodies of the invention are administered in combination with a second, third, or fourth agent
(including, e.g., an antineoplastic agent, a growth inhibitory agent, a cytotoxic agent, or a
chemotherapétccayedtcesiraattbrs ofisesescdpdrsedshs wvenving abriiehtdnBmgibgenesis and/or
vascular permgabilits ek Bakaged l-samne, empedingnts thaaminad3laniibodiesRre.eonugated to
the additional agfer?t. In some emg)odifneﬂts tl’}]§ anti-ad 3]{ an_tibg i.?st are admtinistered in
combination Wifft 3 VES P BRI PieE Rt A8 S S e d s erS g e g., a VEGF
antagonist) caurive mdwihistdiedadonciorremthyeoeyagaentially cAlternativelys thosabijceitbdr be treated
with the VEGE,antagenist and suhseqrentvadminisieraddbear ialiaptadonistig 9« feating with the

VEGF antagonist until the subject is unresponsive to VEGF antagonist treatment and then treating the

subject is tret8ORITH A & 818 P Fre UM S REUBrEInG S5 6 HR B B G AT AR BB 8t is treated with
the VEGF antageriistmliemthacancer dsotendanbadiverant chiemprattedywithdhe abattantagonist when
the cancer is inyagive. SO PAISIS DO S XRgHEN e SleMaAled Rt QYEiR-NaldrRlly o in response

to VEGF antagonist therapy, compared to non-diseased patients or control, can be especially
responsive totHSIEEHBNALIRT AR Rt CBREMTRBGRE itk BET BB g @3 apeutic agent (e.g.,
an anti-neoplastic agEns2a ehemeeapatiihagan, hegowtbifatibitansagest and a cytotoxic agent)
are contemplajed, Loy EXAIRIE Az R A 18 e disaled AR CRERONGIARL (RQ, notecan)
and cc5fl1 antagonists, or who have been treated with chemotherapy and cap antagonists, can benefit
from VEGF afftagoristoisrAgijinaiietriabivety pligemaiviordve dnsevhtentabibiftd chemotherapy and
VEGF antagopigts£an benreth iep.ashrniagenistiherramssinsaneprefesred ambodiment, the
anti-VEGF anéilb(_)dg IS t Avas imta néitbtg)(g}/. In another preferred embodiment, the anti-a5131
antibody is an Shtan 13 eé:nﬂ%oéf %aescrlﬁeadherein. Kits comprising a VEGF antagonist, an a5131
antagonist and, optitafly] a chewratheraputicagentiaretivddtemplbted. [©817.8) Camverdreatments

can be e@'“%ﬁ&%@ﬁnﬁi&s Q&H m&éim&%rtgss&@mﬁw @9@%%%&%@508&%4@%&51%@?@8&” kage, time to
progression, duratlorlfof survival, ro{gressmn free suryival oyéerall resE,onse rate, duratlop of
it 2

response, qualfiyBilird Brtteir s SOPRRATErAGE AR RTHE LRt Grfofo dERTE agents
described herdirtarggictihatumopreascuiatere wndmoirecessakiyathe reoplasticicalisptiemselves,
they represeny aIigueGlass QLAWGAREE MY RL IRBIRIRLE AN JGHIESNigye peasures and

definitions of clinical responses to drugs. For example, tumor shrinkage of greater than 50% in a
2-dimensionaMSHAN S (e St FHRRD e RGO Pifatsativg SkiPeepei<& cn BiNe SRdRer (@B antagonists
and VEGF antsfgaiistsvafdigiinvaniasrmayaaiseuin hibition ehmetastaltci spreastayithout shrinkage of

the primary t“ﬁ‘?&d‘?%@%%@%&% %é%ﬁ‘sé%‘ g{éé}?ié%ﬁﬁ%%q.’é&n‘%?r%tﬁ%ﬁ%%%?f?ﬁ&ﬁ%‘?%? determining
efficacy of the t‘herapy can be en%q,oye , Including for example, measurement of plasma or urinary
markers of antfibheficsaHd RIEds itEm eritOPrESponsEgNsugRAdesdibalintdeity.  [00174]
Depending on the indicatipmteshaticatesendiastorsoreleupptiodhedosing dhagenphysician of skill in
the field WOU|% be f%{é]”rilacff / Ig] t‘[]ee t%rﬁtggodi%ogf ttgae Q%Yee&t%gﬁ'ﬁ\"’gj%b gdrg]ir%st?g%dlﬁt a dosage that is
efficacious for the treatmer ofilfha mdm%’ﬁqn while ' mimimizing toxtel y%rn‘ side effetts. For the
treatment of scsaneds, amentmimasecdisedber or dimdminiurivdeficigheghdidobisey ttreothgtapeutically
effective dosagg,52380RRe 8:tlindd LR kanse: 8f aAMaLdRse 1Qns 29/Mded TP RE-SoRRediment, the dosage
administered s, abaut 250mg/m2 to about 4 E% /m2 0#1500. m%{mz. Igﬁnother embodiment, the

0
dosage is abdlt 3BT E MY S el Rr R SEHPEr Bt eRRHE Y 58 g% PAIL RS B9 975 mg/m2.
[00175] Evaluationle$ treatdedhtsefor age-related macular degeneration (AMD) includes, but it is not
limited to, a decreasggnstjedateof lethasMision JQSR ARG REeXRAToR Qb HIther KisiiilRss. For AMD

therapy, efficacy in vivo can, for example, be measured by one or more of the following: assessing the
mean change i tRd'BERI VLI &R ERPUK AP ] ey iR piaiIie f5'h HRsH Y (T assessing the
proportion of sighjeaissndudl,|osiefewershambblettersimvsicahacnityodt adgsipeddtimaedmpared with
baseline, assessing the proportion of subjects who gain greater than or equal to 15 letters in visual
acuity at a desired time compared with baseline, assessing the proportion of subjects with. a
visual-acuity Snellen equivalent of 20/2000 or worsg, gt desired time, assessing the NET Visual
Functioning Questionnaire, assessing the size of CNV and amount of leakage of CNV at a desired
time, as assessed by fluorescein angiography, and the like. V.Pharmaceutical Formulations

[00176] The ant -a5f31 antibodies can be formulated with suitable carriers or excipients so that they
are suitable for administration. Suitable formulations of the antibodies are obtained by mixing an
antibody having the desired degree of purity with optional



pharmaceutically acceptable carriers, excipients or stabilizers (Remington ¢ Pharmaceutical Sciences
16th edition, Osol, A. Ed. (1980)), in the forin of lyophilized formulations or aqueous solutions.
Acceptable carriers, excipients, or stabilizers are nontoxic to recipients at the dosages and
concentratioﬁ@oe%?fﬁil/gitl%7 ‘,;and include buffers such as phosphate, citrate,%%%gg%%%ﬁic acids;
antioxidants including ascorbic acid and methionine; preservatives (such as octadecyldimethylbenzyl
ammonium chloride; hexamethonium chloride; benzalkonium chloride, benzethonium chloride; phenol,
butyl or benzy PSSR IR SK AT et /K HEm ERPY BRIy P phr Bt S faeBiinol;
cyclohexanolidx pe dimnnknah enipiaceibohid owmedledutasweif kie(less than about 10 residues)
polypeptides; protefyg, e, a5 Serym, aleymin Oglals o immunedlobying; hycrophilic polymers such
as olyvinylpyrrolidorie; amino acids such as glycine, g?utamme,‘asparagme,» isti Ine, arginine, or
lysine; monoshteivdrigaias s tridteleso s Esstprer ceib ot ajeraied inenighiy giibeosel enannose, or
dextrins; chelaiingiagentstuei-agmb TR SHIRIS SURINMSSUHesteIaa ik ehalgse.ar sorbitol;
salt-forming counter-ions such as s jum;tm(ﬁ%%)m lexes éﬁbg.&n.-ﬁro ein .co[lnglexes ; and/or
non-ionic surfactants slugh as E Tm, P N “or pg yéi %I%ﬁgné“iyfc% Tﬁ’tﬁ ). Exemplary
antibody forruthtich s adudiibed:in 00815614 Shexpr axbipingorp erhiid. Megemrbyveeference.
Lyophilized formulations.adapiedder, subcianequsadminisiainnarssescripedd WASK/H4801. Such
lyophilized foimg,%tions ma ﬁg recorgtituted with a suitable diluent to.a high protein concentration and

the reconstitutBa oA At A5 A e LS B & O THE R S R B Hesated
herein. [0017 #ithrfie fefonukatiope hertinindycalsocomtam mwtisdhartseaattivebempound as
necessary for e arieuianindisarion Aeiaireaied RielRtabik hoseai aampiementary activites

that do not adversely affect each other. For example, it may be desirable to fitrther provide an
anti-neoplastiRSast, G ERAPHHOREH A gertas e ooBaE s the PalsisHspEy isBidiRsagent. Such
molecules aresttitaldlyrhiese phitntorahiratiaminitunounie thahatdsefiectivedatathd-puspase intended.
The effective amolit, gt SUGh,offer, A0RHIR dERERAS N e AmoYAL A ARy 1L inthe
formulation, the type of ﬁ’sease 6’!‘%?50!‘ er or tr'eatrﬁenlt, aﬁﬁ%?%eé%ﬁ%%ﬁ%%‘féggﬁ%%ve_ These
are generally Hs8iPiriiopaiie WosHgeR dréinyithrafifmiietiie tobtad2as described herein or about

from 1 to 99%@iliheheraisioreeroploy pe Gasagesomydde aslivapgratianisdRay, also be entrapped
in microcapsullgs L(ar exan?é%'& SPT coaceryvation technLqéJes? teerfacial olymerization,

C (Pc{g %rfl(]jd 1 8YS CleTOAETd ), SCIETGS1S Suc y SYS Er qx éth SIS witipie
for example, ﬁyarroxyme ]hy}eeﬁlél se or gelatin-mic ocapsui’e‘s an ac“) y- met y‘?m‘éfﬁae ate)
microcapsulessleespddivbiychircetioidential &l Setivenysyownis ((oY Sxenhpllepiipe somigisgalbumin
microspheresyR)igFOgBIMRIQPR ARNRIBBHICIRRRRE HENQGARSIERI RINBRRIPERURIORS. Such
techniques arsn(({*lisclose in Remj i

ngton 's Pharmaceutical Scjences 16th edition, Osol, A. Ed. (1980).
Sustained 1ol8ALE BTSRRI O P e B AT A SHIBID G D SOEbA APTG LS
preparations ichude Bertisparhieableimatriges.ohsolistdpidrophabidipgiyenersigontaliting the
antagonist, WB"P%GQ@H&‘?@&%{E%%{Q%J&H& of shaned ATICES, 6 A3 QL IFRAsARRMeS. Examples of
sustained-release matrices include polyesters, hydrogels (for example, i .
poly(2-hydroX3REtRyHiETHARYHETE) BHSHIRHHY ISRBHOA P chiean s ele N5l 019),
copolymers oéﬂ;sghﬁ_asn i'&@ﬂdﬂ&@iﬁhsddy@mmmﬁﬁﬂuﬁ@@ad&@ ﬁﬂd&lﬁi@reﬁﬁyﬁmd&gﬁy&acetate,
degradable lagligacid A BRICAGIA G00OMMELS SHED-AR %&%@fﬁ%@%ﬁ@rm&% table

microspheres composed of lactic acid-glycolic acid copolymer and leuprolide acetate), and
poly-D-0-3-hyHisimunshessipiozicaldisarg) CipureitiAsr ipbiomedeednpanissd ¥ deliver the
polypeptides anrdianiibogies araonpepifions ahthisdpuentionostorcalis, Wheneantiesysragments are
used, the smallest inhibito%fﬁa%men ¥h t.speac}ficball}/ t%inds t0 tm.pindinlq.domebin of the target protein
. ASTIUSSEN'S o1 alriis an: 1¢ 'andsor Drafmsiem encephalitis, uvenis, Such as anterior .

is preferred. or_e_xamﬁle, sed upon evarla%le-reg_l_on sequences of an qnf;tl oc?y, peptide
molecules caHvséitdsighadctatyetiin shaudiitps birdsthengrgelomeminsetisence. Such peptides

can be synthesizedhehemicatiiandierprodueedbyeeambinariiaNAtechRaleaiSeave.g9., Marasco
et al, PNAS US@I, 90: 7§89t-78 3 1993&. £0817911The activ? irlgredi(?nts gatn also be entrapped in
microc:apsuleé.)V ]preaﬁa?vel For'g ar?fpc@qbf;o (%ezf’cé:rv%tfohoflé%ﬂﬁ?&ﬁg§ %Vlﬂ%@? 51(:}5%0 S??nerization, for
example, hydpoxyanetilivetuesecdrgd Gl meichoacapstle Sramtpohy methybaethadypledd)c
microcapsules,JrsRAGIVEN, MbcolicR dose-Aeliverx vaems Hanexampie: IRegopes, Alpumin
micmspheres, microemulsions, nano-particles, and nanocapsules) or in macroemulsions. Such
techniques are disclosed in Remington's PHARMAGEUTICAL SCIENCES, supra. [00180]
Sustained-release preparations can be prepared. Suitable examples of sustained-release preparations
include semipermeable matrices of solid hydrophobic polymers containing the antibody, which
matrices are in the form of shaped articles, e.g., films, or microcapsules. Examples of
sustained-release matrices include polyesters, hydrogels (for example,
poly(2-hydroxyethyl-methacrylate), or poly(vinylalcohol)), polylactides (U.S. Pat. No. 3,773,919),
copolymers of L-glutamic acid and y ethyl-L-




glutamate, non-degradable ethylene-vinyl acetate, degradable lactic acid-glycolic acid copolymers
such as the LUPRON DEPOT TM (injectable microspheres composed of lactic acid-glycolic acid
copolymer and leuprolide acetate), and poly-D)-3-hydroxybutyric acid. While polymers such as
ethylene-vinyl S8 EAE lactic acid-glycolic acid enable release of moleBGiEEFHBUA53D0 days,
certain hydrogels release proteins for shorter time periods. When encapsulated antibodies remain in
the body for a long time, they can denature or aggregate as a result of exposure to moisture at 37C,
resulting in a Ted HPBisiogitaBbtieE e piiebl alersnmastipnirrrumpyeivdng aleitismal strategies
can be deviseghffr aiakilizalinnOepeadivgRMRedmashasizprdnuaivedakonexample; if the aggregation
mechanism is (;Ei'sclovergotl.to he intermolecular S-3 bond ?rrgation through thio-disulfide interchange,
stabilization c&nh Be ACHIeVED By Modityihg SaittydriF ré&idues Nophifizihg Frofi BEidie solutions,
controlling meistune womenty usihg apioro griatec additivesinamd devéiapingkspecifithpatymer matrix
COMPOSItions goficiofROLG HLFhe pruAtions A he uses fotin-yiva adounistiation muustbe sterile. This

is readily accomplished by filtration through _sterile filtration membranes. VI.Methods of Diagnosis and
Imaging Usin§"KRTLAS-RriHbaeHEscuancRys {4psf Faiisoa - B8P P iaHroaretons Sddrivatives and
analogs ?herdeﬁuwhmhesm&éiﬂycbimdm& amu_&fﬂ@ipaﬁbgmmﬂhﬁﬁmacr@eiﬁseddimidj agmmstht, purposes to
detect, diagnese. o Mmaplier diseanes anfioreipariers arsaciaicdin flaigRgssian. aberrant

expression and/or actlv!t)l/) of cc5f31. For example, the anti-a51 antibodies of the invention can be used
in in situ, in VARG L5TE TeAtre GrigHb erlaens) dighetrsdpiHiasdd sl disbjifsthods for detecting
expression of:afiabiddcppiypentidiep abinpiising @assayngdine sypressicnaitderpalypeptide in cells
e.g., tissue) or fluid of an individual. usi Qr.mor tibadies of this invention and (b
f:or%paring t)rlgrﬁggeeﬂy%?%h & %)?Blrté‘géfo&n%&#ﬁéﬁ?%% érr}asgalé(rfgq g);(nﬁl?qelgg%cr%)’ Itél\%rlf%v E’gfeby an ir(ICZease or
decrease in thE@s&fe grgahesigsie suibdins EmpbpmesdetartenstiondalFesistéssion level is indicative
of aberrant expiggsianosis, a§RiB3]Heditinnalenh adiments ofcthe i meniion nglvdessyethods of

diagnosing a \%gce Se Jéfﬂﬁor(ge&assgfi%t%d WEQCE)(( ‘rieslgljl?geﬂr? earréamt X r§ss§§n %f ab01 in an
animal (e.g., a mamimal suchas :fﬁlﬁn‘%ng. THE methods comphse détéd mgeulgi T'fidf8cules in the
mammal. In orfeselmipodizeine kit ddwinisicr i OB GH bntrgonistidiagmosiseomprises: (a)
administering-an affeeiveramaunaf alakelsranlizasis] aibedi:aimammat {b)wailipg for a time
interval following the admini tering for fg\[mlttln the labeled co@ a?rgl%%%to preferentially

s Chue:

concentrate a1STEE TS Gliffe APl e ATV O TE B S Y SFURBStNd labeled
molecule to beraleane 8D ackgpotshe-levwd) afErdetecminingdaokgroyndtiewetnand (drdetecting the
labeled molequle:in. the sHbissh sHERbRLAetealion ot dakeled moleculs Ahoys e:pagkgrpund level

indicates that the subject has a particular disease or disorder associated with expression or aberrant
expression of B R SBL OB FERAAY R BB H B N BITHS P B A EHTBHs RFRIGEY, comparing
the amount ofladisied dizedec ercleibatt driare starptiate (PRICR praviousty deteisaiyed for a particular
system. [QQ184] -Anti-asf3] antibadies of the invention can ed.to ass rotein levels in a
Pelogrcal sam e B R R B the t (..
see Jalkanen!ckegyte Edsis D uffeeossm desyicramestn: etan iuoe Biemd 858e87-3096
(1987)). OthemagtikeshrhasedepiethndsuseiuRmiaipaingnmateingrne @mrrssiasdiaciude
immunoassays, such,as e enzyme lnked mmunosorbient assay (GHI34).and he radioimmunoassay
(R1A). Suitable an_(flsbo y%\ssay S aretknqwn N the art and inciude nzyme A681S, SUen as,
glucose oxidakrgadioisotoped:osschBebiodiners1CestoBan s 2g1lrany, (joedrsony34 C), sulfur (35 S),
tritium (3H), ingliferkd 58 lRdd L 34B0Re 143ty L b Amaneldas kg i (37502916 Tc), thallium ell
Ti), gallium (68 Gat),i67, Gggﬁlpalladi m %J{L 3ﬂPd), g{}oo%bdenugj (99 Mo),. xenan f({l%;% Xe), fluorine (18F),
153 SIT1, 17 P TP MEEEY r4S BRREIH R ¥ 5 Hh S BB FB 60, AT RSP A RE MBS Re, 142Pr, 01
1 5 Rh, 97 Rucluphigeicvaimdfhiopegdegs| Gibelsns pempts fivoresceincamhduh pelaphigeidasd biotin.

pemphigus erythematosus), autoimmune polyendocrinopathies, Reiter's disease or syndrome,

mmune complex nephritis, antibody-mediated nephritis, chronic neuropathy such as igM

polyneuropathies or igM-mediated neuropathy, thrombocytopenia (as developed by

myocardial infarction patients, for example), including thrombotic thrombocytopenic purpura
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[00185] Techniques known in the art may be applied to labeled antibodies of the invention. Such
techniques include, but are not limited to, the use of bifunctional conjugating agents (see e.g., U.S.
Pat. Nos. 5,756,065; 5,714,631; 5,696,239; 5,652,361; 5,505,931, 5,489,425; 5,435,990; 5,428,139;
5,342,604; 539241947494 560; and 5,808,003).  [00186] According - 3ASENEERTEEmbodiment,
0131 polypeptide expression or overexpression is determined in a diagnostic or prognostic assay after
administration of a VEGF antagonist therapeutic agent by evaluating levels of a5 f31 present on the
surface of a c8llfe 4d gipErMrMhUHBHsIsChef sty aashycsiprantcasf3diensibodies). Alternatively,
or additionally,:Qas&3nsesasursdavels phabBi: pelypeprtidaraneoding Rusleic AcklosMRRNA in the
cell, e.g., via gluorescﬁent in.siﬁu .%é)ridization usin%agucl ic acid basec(ljgé(’? e corresponding to an
a5131-encodiig htEE AR 3 the CE TR SHY i &R c‘ﬂ‘?‘%ﬂ%tﬁ: WA 8$Ublished October,
1998), Southéndplottimgpilentharvibiottimgrdrpoly hermsentadmesbhetiont{PGR)aechniques, such as
real time qU&QB@hYﬁuE&WﬁE%Q%@%?A&Q Studh bRV BIEXREESSIR RY dreasuring shed

antigen in a biological fluid such as serum, e.g., using antibodgi-,based assays (see also, e.g., U.S.

Patent No. 4,933 264 dbyraiisnaPaaesn Hree issss4dy RPRBTISTOGRYESS. Patent
5,401,638 isstischivlaxdiuRe 118086 menSiascht:akdoimmunnpb | Wetdots 4 32:78e80(1990)). Aside from
the above assays, yariausRvixe and 2 viaassays ALs Avalable i the sidlled prastifioner. For

example, one can expose cells within the body of the mammal to an antibody which is optionally
labeled with PHAMERRASHE MBAIOES Sl Atfoatrehanbpse s aHg o ?ﬁgaé?ﬂi%’ﬂ?% the can be
evaluated, e.gynbyaxleiffahstanrifgpiardacinaciivilyeihanakizinguarsampleie.g., a biopsy or other
biological sample).taken from a mammal previously.expased to the antibody. VI, Articles, of
Vamfacture SRRSO LA A S o e T A nent AR e
containing ma¥e¥algnysethisnfe ctma sresehedat Gleeasiedonarg rammors)iscunsnldissese (e.g., wet AMD) or
autoimmune dissasgssandpiated cavditicosishhaasticle-phanapudactoecansGonarsse a container and
a label or package inser%}on or agsociated with lthe.% ntainer. Suj[tatﬂfl coptainﬁrs include, for example,
bottles, vials, S TRGES St ThE EERTAINERE ity BR ol e S L Variehy P nfatdha s &lich as glass or
plastic. Generaltyiithercottaimamh oldsni eotnpbsitibhswinichhisdeffectialfonduemtinig.the condition and
may have a SB%H&%@EE%‘BEB@&Q M_HJ%&B%CQSWJQﬁﬁi@ﬂ%ﬁ@é}ﬁﬁ%&%&‘?@%@ﬁ%ﬂ%ﬁb bag or a vial
having a stopper pierceable by a hypodermic |nject|oré]}]r?1f(§$<§|}§%. At least one active agent in the

composition iISE\EBERRES GG aleAs 9B RARY AR S GEREY 4R a5 £31 agonist of
the invention.ciitedabglmmpackiagesinsertbindicatestthaiathe Godmas|tithids disedef@iotrigating the

particular congligég_g&.’ I&SJ@B%WQH%@%% }’\péiﬂg&g %5&8[%@ g[}{,[gsstm&t’ions for administering the

antibody composition to the patient. Articles of manufacture and kits comprising combinatorial
therapies destHPEaMHERET & AISE WHREHTRRtEas ((Hot SaFPsEREG STFaE: FETEIE 0 instructions
customarily inglugetkiascomwiereialHackegesiahtberapptie predusisdhaitortal) information about
the indications, usage dosa1 e, administratior coqtrehind'c tions and/or warnings concerning the use
of suoh ther L S B e omposition i
used for treatiflyAsRdEsIGRIERC 19 phepia Protelop e Atidiibh sy ithetaRickisEMENUfacture may

further comprisgisheaeond SHMAIRSK SPRRHBING RraHNasa e masCBRIMp Ul osuCh as
bacteriostatic water for irg}lecti n I[%WF]I%, Q sgh{?te-buflferqd saline I;l{in er'§ §0Iution and dextrose
. & % nign mengelonal cam ga Q% monoclonal garnmo athy o upde fc:fmmed .

solution. It ma(y. drtherinclude o materia esirapnle 1o a commercial and user standpomt,
including othetdnififerse dGants, filtetsrreediemsitian dayrioglstic syndrome, channelopathies such

as epilepsy, migraine, arrhythmia, muscuiar disorders, deafness, blindness, periodic paralysis,

and channelopathies of the CNS, autism, inflammatory myopathy, focal segmental

glomerulosclerosis (FSGS), endocrine ophthalmopathy, uveoretinitis, chorioretinitis,

autoinmmune hepatological disorder, fibromyalgia, multiple endocrine failure, Schinidt's

syndrome, adrenalitis, gastric atrophy, presenile dementia, demvelinating diseases such as

autoimmune demyelinating diseases, diabetic nephropathy, Dressler's syndrome, alopecia

arcata, CREST syndrome (calcinosis, Raynaud's phenomenon, esophageal dysmotility,
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[00190] Kits are also provided that are useful for various purposes , e.g., for isolation or detection of
a5f31 and/or VEGF in patients, optionally in combination with the articles of manufacture. For isolation
and purification of a5131 , the kit can contain an anti-a5131 antibody coupled to beads (e.g.,
sepharose b&42§9¥#1e’¢4n be provided which contain the antibodies for d&tEEFSHEMT Hdantitation of
ab5[31 and/or VEGF in vitro, e.g. in an ELISA or a Western blot. As with the article of manufacture, the
kit comprises a container and a label or package insert on or associated with the container. For
example, the E&edrssihomis duesieissitionompbHsig attiiastesanintilas mIcAraBed 6f the
invention. Additionalseaetang:s Masherinclidedihal contain a8dtiod Bents anehufersneontrol

antibodies. The label or package insert may provide a descriptio %I e cgmposition as well as
atruttions 100G T S R e ST R AT L ENG AUl rengents
referred to in gralxamplesgare e dooprdingctonmgnufdoiensdmstueliondtriedsiotherwise

indicated. ThesaUECee5thOsRI GRS idenilied:in the-fellawing Examples.aadthraughout the
specification, by ATCC accessjon numbers is the American Type Culture Collection, Manassas, VA.

Unless otherd TS Hotetk e S RaHE Ty SHRIBRHOMS St P BrSiairad s P 8shaHIRMT DNA
technology, sbohpas'thestaestipéa henslmain dengnd inddefbliowingtextbabiksilBSessbrook et al.,
supra; Ausubgleglaly CHRRENEROTRGOLR AN MALE Ghiba ,i@&%&%%‘é;ﬁ%@%lﬁméshmg

Associates and Wiley Interscience, N.Y., 1989); Innis et al., PCR PROT LS: A GUIDE TO
METHODS AR NBIstsie ARt Rt aemieprakeaiye s Dy ouy el et SEANTIBODIES: A
LABORATOR¥sMAhiAkc(Galdhophing Hadbend resssColdSins Mg s orc 11888 h Gagtyronic
GLIGONUCLEQTI THESIS (IRE.Press:.Oxfard, 1984):.Freshn NIMAL CEL L CULTURE,
1087, Coligar Sl AT, ORI PR B R ONA B e AN pications
(including patéptsraimyatdpldppiicatior S KitatosdraiscaraineraiF veotpdtatadinlitieir entirety by
reference, inclughisghspatiicallyakibites: Siates P rovigional AppHcati QRN COHARA, £0d:rdilRg March 21,
2006, United Statesﬁroviﬁon?l Aigglllégtion 0. 6.0/785%330{1 filed Maéch 22, 2006; and United States
Provisional APpiication No. 60/8 71,743, Tied December 22, 2006 "f&df@i&%‘?‘ﬁ% following DNA
sequences wesidapositedadateritie fydadohthdBerdapdstTratrwithethethmerican Type Culture
Collection (AT dR8AL WhnivesithBivskicManassash 20%H1aRA% kB A msiasciibrd below:
MaterialDeposit,No.Deposit Date AlcglhaSI etal 7H5.4,2.8PTA-7421March 7, 2006 , , [00194] The

deposits heretAANBFE SRS RGP & R BB T BY e R T AP R s SR it i AtTnal
Recognition afpiberidepositcofiMicrigorgahismibiforthetRurpdsenef Ratent Brocedapbradhthe
Regulations thgreyndefiBugdapasiieainnlbisAssy reinaisnance Lianviable ciitiye of the

deposits for 30 yéars from the date of deposit. The deposits will be madé available by ATCC under the

leans of the BUNBEE: FFoaty ChHEPChsAEr Y dhatredirRyt Belilae ArsBARhiea e, and ATCC,
which assuresrpemdnet dnddsnespietadeavababittiinat thenprageny Botbiesctidtuse, of the deposits to

the public upQp i neeoft tinent U.S. patent of Lpon layi nfQ.the public of any U.S. or
foreign patent gésg‘hi:ﬁalt}on, 1vv’hlc e%/{er ?on%e% irst, a%é’%ssure?%%ﬁg%%?tyg ttgﬁ% pr}og}e%y to one

determined by!ifigitd. SyEEmHRKISHR fHFP e AtoBHB Tl RTEHRS fo BEBA N tH¥PEB e cording to

35 U.S.C. 12Z:an¢:then:00a/PissifBeRSHY SsRuEstaitathereiominalu ding.341BiRirk. 14 with particular
reference to 886 OG 6383) 00195] The.assign the present application.has agreed that if a

cultre of the TATB AR GBS ShbU S B L ToEt P e e CHCAtal under suitabi
conditions, thiz#vrase faieliis| roengro itlytispiasedenn. neptiestiorriilHanoerefithoxdme. Availability
of the depositgdmatenikisnRkiing soRaliiad:A2AHUCERR A AIAGHERIS IRXBRIANIN contravention
O e gt g e G A Y B A T e M o Rl laws.

malignant thymoma, vitiligo, SCID and Epsten-Barr virus- associated diseases, acquired

immune deficiency syndrome (AIDS), parasitic diseases such as Lesihmania, toxic-shock

syndrome, food poisoning, conditions involving infiltration of T cells, leukocyte-adhesion

deficiency, immune responses associated with acute and delayed hypersensitivity mediated

by cytokines and T-lymphocytes, diseases involving leukocyte diapedesis, multipie organ
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[00196] Commercially available reagents referred to in the Examples were used according to
manufacturer's instructions unless otherwise indicated. The source of those cells identified in the
following Examples, and throughout the specification, by ATCC accession numbers is the American
Type Culture®OI¥EHEA anassas, VA. Unless otherwise noted, the presBhl FAtBH #2es standard
procedures of recombinant DNA technology, such as those described hereinabove and in the following
textbooks: Sambrook et al., supra; Ausubel et all Current Protocols in Molecular Biology (Green
Publishing AsatEiateximis \Aafespnriteisedsiea ey meross) disfais et L PORIYCIBESISHA Guide to
Methods and Apphicatians:6AGRLRmRIERRES SaagwNne pdI 98 JHaslawmiel, abphbtikodiesaA Laboratory

Manual (Cold S%iélz%nHar ar Press: Cold S%ring Harbor, 1988); Glait, Orgli onucleotide Synthesis (1RL
; CimiversaeR el

Press: Oxford" N e e i 4 Sligan &t Al EiifehiPiBtocols in

Immunology, 1984 comd@it §7juf deforegophpinitredrdescription. isocondidersdaibube sufficient to
enable one skilled,in, the a5t 10 Praglcenthe: w(?gﬁgmm%tﬁu%@9&%@@%@5&9&%@ for

illustrative purposes only, and are not intended to_limit the scope of the present invention in any way.

Indeed, variotEPRGHAELSHE &AL InRRERDA RiR4 i ity R B TR oSy Wdn B BRL e ba g rein wil
become apparenisic (Hdse dkittedhintheosist ngoealiaifonegom slesicoiptiqmiand, faikwithin the scope of
the appended.glaims;s EXOMPLESMRILGCLERR HAHS LUQHE AaraRiQMATLsaRsensUS

framework [00198] The phagemid used for this work is a monovalent Fab-g3 display vector
essentially as"HeELBaY ARSI MR EosRP ks ltsd Sispadsboul 39 5puRPRREBIe sequences from
the mouse meubaengliafitladely cokibopblidensap e graftec ariethe ufMmaneanseisus kappa |

huKI) and human. subgr Il con us VH (hulll) domains, Ta.make the CDR graft, the acceptor
§/H fr;mewor%ﬁiﬁoﬁﬂgﬁhﬁgﬁﬁg n%mo ‘°§£B§Fézﬂ%‘9?i|€%‘%§‘§%&ﬁl§6’sﬁﬁ?ﬁ|§%@%ﬁﬁ°§%‘é positions: Ig? 1A,
N73T, and L78R{E 4 tes epaie o, o anpleays Setaysy soinogsis10uphyivgs sgetesiModification
of CDRs aspafagiiasafidnapzed diddny hutoinl@QAO8k L sttans wihgtherseasides at various

positions was achieve %.Kunke mutag&na%glﬁig%pg atse ara(_itre0 ogqgar}lléceteotlde for each position.

I
Phage compéeﬁf%nm@’ﬁi Was iz ey 1or evaiuatlng all o the variants, r‘ﬁonr%ovalcntly displayed as a

Fab on the pHagegdinditigbaffisitizs(ICEOY A hiset it inmwlrincaBplidneRiggiretziaT he relative fold of

losing or impraying-Rindingaifinityas camparediigparsnial manizedniBlpylavas.siummarized in
Figure 5. The IC50 values for bindinggffigity were_determined by phage competition ELISA in Figure

6. Two variants RSP AR RS Al hte Bl008 R St I B i S G NS EBstitution at
position 65 ofa@BiR+kD, GClonediinto digE lavedtiorscandievgipatdgtdin dirdyaffisitiesiasimg BlAcore

?”Strument-_'%EQHJ%CZGHP%@&%g&QQQJ{?&?Q%%%% g%géggg‘mymmg 7I—_|5 V2 indeed glightly
improved binding affinity to a level of subnanomolar. (3) Framewadrk modifications of humanized 7H5
V2 glomerulonéphritides, reperfusion injury, reperfusion injury of myocardial or other tissues,

dermatoses with acute inflammatory components, acute purulent meningitis or other central
nervous system inflammatory disorders, granulocyte transfusion-associated syndromes,
cytokine-induced toxicity, acute serious inflammation, chronic intractable inflammation,
pyelitis, pneumonocirrhosis, diabetic retinopathy, diabetic large-artery disorder, endarterial
hyperplasia, peptic ulcer, valvulitis, and endometriosis.

[00137] The term “detecting” is intended 10 include determining the presence or
absence of a substance or quantifying the amount of a substance. The term thus refers to the
use of the materials, compositions, and methods of the present invention for qualitative and
quantitative determinations. In general, the particular technique used for detection is not
critical for practice of the invention.

[00138] For example, “detecting” according to the invention may include: observing
the presence or absence of ¢5 gene product, a B1 gene product {e.g., mRNA molecules), or an

a5 or e3p1 polypeptide; a change in the levels of an ©5 or 0581 polypeptide or amount bound
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[00200] The following positions were mutated: light chain position 46 (T46L), heavy chain positions 48
(148V), 49 (G49S), 66 (K66R), 67 (A67F), 69 (L690 and 78 (A78L) in h7H5.v2. In addition, the heavy
chain position 30 (T30S) was mutated as well. [00201] Mutation at each position was generated by
Kunkel mutad&hédi¥42iif6y a separate oligon.ueleotide. Phage competitiod EIFSANAS tfized for
evaluating all of the variants. Monovalent Fab was displayed on the phage. Binding affinities (IC50)
against human integin cc5131 was determined. Figure 8 shows that most of the mutations still
retained the Sarhiesret efitding dfEitcinssicsmpareaftentme pardimevsmne dexeepifor the two

variants with chapgiesat raawy:ehainRostinRsd9:(0433Manst (8 (AL8h)ievel {00202k \xesefore,
humanized 7H5.v4 and v5 we enerated.by including. all of the following mutations, light chain
oo 46 (TS 0 e R S D S T 58 (REARS A TABYE T 86 (L6o,
and only differed aivsdmiryechailyipwsifioth 49 of hey birtding takfmitid forsbbh Wasiants Wi&sdetermined

using BIACorGS{EUEity i Soshoms hetiig R iainec e g m@% ofkinding affinity as
its parental clone humanized 7H5 .v2. (4) Phage competition ELISA 00203] MAXISORPTHhI

microtiter platEViete Coddsd Gt DM ehEHEa &G a5131 (R&D) at 5 jig/m1 in PBS
overnight and then E06tk&Ed WillePBER butfere (01684 BSAattt 805%cThpeend 20cinmB&Sipfor an hour at

room temperatyg, £ Q@Qfgﬁﬁgﬁbﬁéﬁw §- SURRIRAIR iR WRT ICURAIEE AR Sedially. e, fuman

integrin a5 f31 in PBST buffer in a tissue-culture microtiter plate for an hour, after which 80 gl of the

mixture was tPar&feHfed-tériieiseirge tabsheifWarscest Behntiddhe @apiing GRBEHHA BRtge. The plate
was washed with RRFhufiemn(E:0bTiweeh 20bk-RBSmpna R Beosjugatadiants Midt{Amersham
Pharmacia Biotech) was added (1:5000 in PBST buffer) for 40 minutes. The plate was washed with
PBT buffer and developed by adding tetramethylbenzidine substrate (Kirkegaard and Perry
Laboratories, daitinergdbiftNibydithe absorbance at 450 nm was plotted as a function of target

concentration in solyiinadp detesminenphag i@ mkhisspeamusearsar gifinbiestinaador the Fab
clone displayed on the surface of the phage, (5) 19G production and antibody affinity determinations by
e e R i

BlAcore expeﬁmen lones of In Imeric ima , \?5? v3, v4, and
v5) were reforfititén intoarheritenagBadsReovectny Carteblstlzht SNASWSKe 89 fdAB88-4289 (1992)),

transiently expressediRIGHE Reks 1and purifigd withRseieing A iyERromAegaR K [00205]
Affinity determinations were perfotuted bgbsurfa e-plasmon r_eson%nce using a BIACORETm-3000

instrument. INBBRAAON WAL e dd by 2t SHEEBUBIEFE SIS Mile FrRBELiMS a protocol

provided by thiepesmdfattinenad wo differerinipiarrdts were operated to study binding kinetics for
antibody against h“fﬂé‘fhiﬁ%@&ﬂé&%& olfd SIS Sl AfS vHANRGISS. WSS ImmPRIized on a
CMS5 sensor chip around 450 response units ,
between 500nM and 1pM. According to another embodment, the antibody does not bind
alphaVbeta3 or alphaVbeta$ or aiphaVbetal. According to another embodiment, the
antibody comprises a Fe sequence of a human 1gG, e.g., human 1gGT or human IgG4. In
another embodiment, a Fc sequence has been altered or otherwise changed so that it that
Jacks antibody dependent cellular cytotoxicity (ADCC) effector function, often related fo
their binding to Fe receptors (FcRs). There are many examples of changes or mutations to Fe
sequences that can alter effector function,  For example, WO 00/42072 and Shields er al. J.
Biol. Chem. 9(2): 6591-6604 (2001) describe antibody variants with improved or diminished
binding to FecRs. The contents of those publications are specifically incorporated herein by
reference. The antibody can be in the form of a Fab, Fab’, a F(ab)’;, single-chain Fv (scFv),
an Fv fragment; a diabody and a linear antibody. Also, the antibody can be a multi-specific
antibody that binds to «5B1 and is an a.5p1 antagonist, but also binds one or more other
targets and inhibits their function (e.g., VEGF). The antibody can be conjugated to a

therapeutic agent (e.g., cytotoxic agent, a radioisotope and a chemotherapeutic agent) or a
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(RU), and 2-fold serial diluted concentrations of human integrin a5f3 1 (300 nM to 0.29 nM) in PBT
buffer (0.05% Twcen 20 in PBS) were injected with a flow rate of 30 ul/min at 25C. In Figures 3B and
9B, human integrin a513 | was immobilized on a CMS sensor chip around 800 RU, and 2-fold serial
diluted concektt & B antibodies (200 nM to 0.2 nM) in PBT buffer (0.0598/¥%&¥H267h PBS) were
injected with a flow rate of 30M/min at 25C. After each injection, the chip was regenerated using 10mM
Glycine-HC1 buffer at pH 1.7. Binding response was corrected by subtracting the RU from a blank flow
cell. Associatiabetatede(rRemeaafldispeietionpired (Rafy\erdEwiedfed BaipgoEsimple one-to-one
Langmuir bln@mgem@geiy@ﬂc@{ qﬁagaluatlon Software version 3.2). The equilibrium dissociation
constant (Ka) was ?i[ as. the, (riatlo /cqif/ kOl EG&Skln wo nd e%llng assays [00206] New
Zealand White rabbits wete WSS i i ets GasadRe s 8 & S SFHGIRERE Y 7H5 antibodies.
Using aseptlwt@mﬂm@ralmuﬂm@mwbl@pw purdinp/es: ysbotto prddeadenwounds! tslthe depth of

the ear Cart"%%ﬂ!?ﬂﬂ%%‘éﬁh%@%‘QQ&%HE@Q@Q&%%s@J&H& Withaperesiert elgvriarand fine
scissors. Gross appearance of each wound was monitored daily until the end of the_study. Wound gap

measurement? WRCTAREHSHREI TP 204 D180, BRAEAIRh RIS WA BIthEri2dd b day 28. Two
sets of skin winumchbigsinbcexporiifent Eisresonduntadpatien{f0207] The first used the following study
groups, with 5 animgls peg group, and, g supinds per animal: (1) negative control IgG (200 gg/30
Al/wound per day); E\h?HS .v2 (100 ug/30 gl/wound per day); (3) anti-VEGF antibody (100 ug/30
pd/wound per day); 84?1)MWSIWI(T@@‘]@%SE“&/W&E%‘%@T%ﬂ%&%’ﬁﬂ?&iﬁﬁ%ﬁ *anti-VEGF
antibody (10Qmjigfh5tﬁUW@UMMW&GhIIM@MB&%@Nm&&mpi%dlt@m}:aj}lyaﬁguﬁedw)deplcts results

demonstratlnge %‘B ﬁ A@H&gogf (E%?éﬁ% gl%ﬂseg%ggntl V FBU%ECBS E)nh[ht%l%s1 Wﬁﬁnd healing;

and (2) the combined a mstratlon y enhances the effects of

anti-VEGF arﬁm@agﬁéizﬁﬁ@ztiﬁ tobirmmpalhseg - In[@wmjm@@été@na gEnHirepoBniEt8dsed the
following study,@auias N h R a1 Bl Qe Gromih 28e-WP s euRdsi e animal L kinegative control IgG

(200 ug,/30 pl/w und er da h7H5. v4 OA/W n nt -VEGF antibody
(100 /30 b ETE oh B e e A 1 S e e ek GBI with

anti-VEGF a%b@ﬁm@@@ggﬂ@tpeﬁmdq@ﬂhiawnmmm@l@smverezabwlretmoplcally Figure 11

depicts results demapstatingthat.agoiistati ool L34 4 ti WEGF alens inhibits wound
healing; and (2) thefzﬁ:rgﬁ ﬁned a%\)a nlas}tirlr%tlté)l:r?1 of h7fy§5 v4§,and ant?\?ygﬁG@F pan o:jly enhg]ces the effects

of anti-VEGF BRHbet A EREeEH “if‘fr?éélFRB’PO‘*‘UWSWAW@pE}i‘SlPé%‘t‘?Hh EHEIY . g., patents,
published patpnirhpplibaticnsmahct GerlRBilks Accessio nf Ndis ) Gitechhergin aredhgrebyincorporated by

referencet'”dtgﬁkfeﬁf'égﬁ%é %C@H RIPRH ?%r@%c!&?@%r{ GlRFSRERNELEAREETCAIN and dpdividually
neorporated By rpeh(?g\?tgg Sre then fused w1t?1 gn%illilnmortahzed cell line using a suitable fusing agent, such

as polyethylene glycol, to form a hybridoma cell. Goding, MONOCLONAL ANTIBODIES:
PRINCIPLES AND PRACTICE {(New York: Academic Press, 1986), pp. 59-103. Immortalized
cell lines are usually transformed mammalian cells, particalarly myeloma cells of rodent,
bovine, and human origin. Usually, rat or mouse myeloma cell lines are employed. The
hybridoma cells can be cultured in a suitable culture medium that preferably contains one or
more substances that inhibit the growth or survival of the unfused, immortalized cells. For
example, if the parental cells lack the enzyme hypoxanthine guanine phosphoribosyl
transferase (HGPRT or HPRT), the culture medium for the hybridomas typicalily will include
hypoxanthine, aminopterin, and thymidine ("HAT medium™), which substances prevent the
growth of HGPRT-deficient cells.

[(0145] Preferred immorialized cell lines are those that fuse efficiently, support
stahle high-level expression of antibody by the selected antibody-producing cells, and are

sensitive to a medium such as HAT medium. More preferred immortalized cell lines are
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1.An anti-a5P1 antibody comprising a light chain variable domain sequence comprising (1) an LHVR1
comprising the amino acid sequence ICASQ-N/S-VGSDVA (SEQ ID NO:10), (2) an LHVR2 comprising
the amino acid sequence STSYRYS (SEQ ID NO:11) and (3) an LHVR3 comprising the amino acid
sequence QOARISISYBET (SEQ ID NO: 12) and a heavy chain variable ot €&ietce
comprising (1) an HHVR1 comprising the amino acid sequence GYTF-T/S-DYYLY (SEQ ID NO:13),
(2) an HHVR2 comprising the amino acid sequence GISPS-N/S-GGTTF-N/A-D-N/A-FE-N/G (SEQ ID
NO: 14) and (B}t FFpkRB Soerprivirigrthdanhimibedcidr sextrenciopAeGBNYEDY (BEQ ID NO: 15).

2.An anti-a53haribesly campRaingis:iothiahain yariable.damain samnriisieathe-seguence set forth in
any one of SI%%Q I%I;I&C])%r 1,2, 3, or 4 or variant thereof and a heavy chain variable domain comprising

the sequence S&t BAY oHE LGP SRS AP R S8 PG TGP VAIRAH: FHEPEET AR EFSH the
antibody compeisidesarivedifntisgruéntercornprise srankglhehaitibvdiabieodamdidwompfising the three

complementayify seierminingFemians ACRRRLIN NG SRANERSE SRLIBFAIR AkORR:A! SBQ ID NOS: 1,

2, 3, or 4 and a heavy chain variable domain comprising the three CDRs in the sequence set forth in
any one of SESFHSNEESHMareel Begras, Imop il Wbl bf diim! £3wherein the antibody comprises a
light chain variable f@m&in Tiaphiging dherseguihbetsettaitbin anls erediind QuiDHNOS:1, 2, 3, or 4

and & heawy chaip YISl domanSATRUSIIOING SEUNER S AP SR aRer BEQ 1D NOS. 6

7, 8, or 9. 4. The antibody according to claim 2, wherein the light'chain vari domain comprises the

sequence setidfRgsPSETDAlmeRosiegdratRedisy eredirsshvatirelabrivamacsiisaaéds the sequence set
forth in SEQ IRMRifkd by immunoprecipitation or by an in vitro binding assey, such as

radiotmmunoassay (RIA) or enzyme-linked immunozbsorbent assay (ELISA). Such
techniques and assays are known in the art. The binding affinity of the monoclonal antibody
can, for example, be determined by the Scatchard analysis of Munson and Pollard, Aral.
Riochem., 107:220 (1980).

[00] 47] After the desired hybridoma cells are identified, the clones can be subcloned
by limiting dilution procedures and grown by standard methods. Goding, supra. Suitable
culture media for this purpose include, for example, Dulbecco's Modified Eagle's Medium
and RPM1-1640 medium. Alternatively, the hybridoma cells can be grown in vivo as ascites
it a mammal.

[00148] The monoclonal antibodies secreted by the subclones can be isolated or
purified from the cﬁlture medium or ascites fluid by conventional immunoglobulin
purification procedures such as, for example, protein A-Sepharose, hydroxylapatite
chromatograpity, gel electrophoresis, dialysis, or affinity chromatography.

{00149} The monoctonal antibodies can also be made by recombinant DNA methods,
such as those described in U.S. Patent No. 4,816,567. DNA encoding the monoclonal
aniibodies of the invention can be readily isolated and sequenced using conventional
procedures (e.g., by using oligonucicotide probes that are capable of binding specifically to
genes encoding the heavy and light chains of murine antibodies). The hybridoma cells of the
invention serve as a preferred source of such DNA. Once isolated, the DNA can be placed
into expression vectors, which are then transfected into host cells such as simian COS cells,
Chinese hamster ovary (CHO) cells, or myeloma cells that do not otherwise produce
immunoglobulin protein, to obtain the synthesis of monoclonal antibodies in the recombinant

host cells. The DNA also can be modified, for example, by substituting the coding sequence
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5.The antibody according to claim 2, wherein the light chain variable domain comprises the sequence
set forth in SEQ ID NO:2 and the heavy chain variable domain comprises the sequence set forth in
SEQ ID NO:7. 6.The antibody according to claim 2, wherein the light chain variable domain comprises
the sequencé¥$eifHHAHSEQ ID NO:3 and the heavy chain variable domB§¥ E6#§f8e%the sequence
set forth in SEQ ID NO:8. 7.The antibody according to claim 2, wherein the light chain variable domain
comprises the sequence set forth in SEQ ID NO:4 and the heavy chain variable domain comprises the
sequence setffothrianSEQyHuN Oedi-clgiMiradariidouyinctoptivey febel bimadogohersiniahe light chain
variable domgin,caRIP(iSEs theeRLEReE, Set m@a&en%ﬁﬁ,@gﬁ%& speheheawmehainyariable

domain comprises the sequence set forth in SEQ ID NO:5, 9. The antibody according to claim 2,

wherein the sEURTRECRT SR, SPRIRRRT R ARBTE AbIEIRIL A GAYRINE 'HeleM the variant comprises
an amino acidnsubstitlohnaicdyresidise Seleetad fromutiogl gbolprodnsigiihgaf B R454, 60, 62, 65,

66, 67 and 63.3GHOLINGICASARRAL BHMAGHNGSYPIE NNy HiohN G- PO IY, AERREGGHO claim 2, wherein

the sequence in the light chain variable domdin is a variant, wherein the variant comprises an amino
acid substitutih s adREsie Sete g REIMPB gD LonGUibrivrDEe Ay 9l F58Ed on Kabat
numbering sysiiemaric bivalent antibody.

[00150] The antibodies can be monovalent antibodics. Methods for preparing
monovalent antibodies are known in the art. For example, one method involves recombmant
expression of immunoglobulin light chain and modified heavy chain. The heavy chain is
truncated generally at any point in the Fc region so as to prevent heavy-chain crosslinking.
Alternatively, the relevant cysteine residues are substituted with another amino acid residue
or arg deleted so as fo prevent crosslinking,

[00151] Ir vitro methods are also suitable for preparing monovalent antibodies.
Digestion of antibodies to produce fragments thereof, particularly Fab fragments, can be
accomplished using, but not limited to, techniques known in the art.

B. Human and Humanized Antibodies

[00152} The antibodies can be humanized antibodies or human antibodies.
Humanized forms of non-human {(e.g., murine) antibodies are chimeric immunoglobulins,
immunoglobulin chaing, or fragments thereof (such as Fv, Fab, Fab', F(ab")s, or other antigen-
binding subsequences of antibodies) that typically contain minimal sequence derived from
non-human immunoglobulin. Humanized antibodies include human immunoglobulins
(recipient antibody) in which residues from a CDR of the recipient are replaced by residues
from a CDR of a non-human species {(doror antibody) such as mouse, rat, or rabbit having
the desired specificity, affinity, and capacity. In some mstances, Fv framework residues of
the human immunoglobulin are replaced by corresponding non-human residues. Humanized
antibodies can also comprise residues that are found neither in the recipient antibody nor in
the imported CDR or framework sequences. In general, the humanized antibody can
comprise substantiaily all of at lcast one, and typically two, variable domains, in which all or
substantially all of the CDR regions correspond to those of a non-human immunogiobulin,
and all or substantially all of the FR regions are those of a human immunogiobulin consensus
sequence. The humanized antibody preferably also will comprise at least a portion of an

immunoglobulin constant region (Fc), typically that of a buman immunogiobulin. Jones et
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11. The antibody according to claim 9, wherein the amino acid substitution is selected from the group
consisting of T30S, 148V, G49S, N54S, N60A, N62A, N62S, N650, K66R, A67F and L69I according to
Kabat numbering system. 12. The antibody according to claim 10, wherein the light chain variable
domain compRe¥ A aifino acid substitution selected from the group cof&idtitF¥FRY8%E, T46L and
N92S. 13. The antibody according to claim 1, wherein the antibody comprises a light chain variable

domain sequence comprising (1) an LHVR1 comprising the amino acid sequence KASQNVGSDVA,
(2) an LHVRZkdYaprising! theabaing i Begiaprees7 sYRYS dhd $3)-4A° LR epprising the
amino acid segienge @@Y@%Y%%%ql@egyy chain variable domain sequence comprising (1) an

HI—_IVRl comprisingé%i% oamd}gﬁ{{%ﬁ %%;%Tﬁ%g\}(%m(ﬁ&g ﬁl—g| ge r@gp& the amino

acid sequence GIS comprisi RO AcH sequence
DAYGDWY FB¥ beldw Thigcalritsendss adsordiiy. tohohasmzgd wh@mmfme)mmbmdv eomprisds a light chain

variable domaln feJHEREEEOMRY h%@&ﬂ;)sa&dem\éﬁén%megw%ec%mmxﬁ&a%%%me
KASQSVGSDVA, (2) an LHV1a2 comprising the amino acid sequence STSYRYS and (3) an LHVR3

comprising th@%‘iﬁ?ﬁ&f%ﬁf&f%ﬁﬁéﬁ‘c@ BOTREY B EHdR L& O VA U8 8 aiPeEquence
comprising (IyaaiabkidyBRincormognidingithaamibel acidt Seguence dd YaFEDMYIY Y 2pdmnhid VR 2

comprising the NP AEKSRAHRSE BISRSSRRLITARAFEG a0d(3) o0 HAVRS qomprising he

amino acid sequence DAYGDWYFDV. 15. The amlbOd)égf‘, ccordin E to claim 1, wherein the antibody
comprises a I%ﬁ?@?&ﬁ]%%&%ﬁ%%ﬁéé%ﬂ@é@@% Her @y @E’Fﬂ?ﬁf@oﬁ?ﬁﬁsﬁﬁ@ﬁthe amino

acid sequence AR QPGS TN, [GAparCDRYR ZDarsgfisiftgsthe daionssd Sapugnees t8YRYS and
(3) an LHVR%&&QQI%%}IS% th%%%%% fé?'gughe% nee (QQaY%S PF;I;@ %gb%éw% thn %rlable domain

sequence comprising (1 6mpr|3|ngt 6 amino acid sequence DYYLY (2) an

HHVR2 comphiiAgthie wieieie %\éﬁﬁ@éﬁ%&éﬁéﬁt@@PS‘@G@WWAﬂbE@wméﬁeF-IHVRB comprising
the amino aci&mwgﬁtﬁx&@%ﬁﬁgxﬁq@ﬁe&mmmﬁteif%wcy, Cﬁf@ﬂ{&ﬁ'&&g a light chain

variable domain SG(%J @@ggrlsﬁcg% Q%‘Jﬁﬁ%&%@ rls ghthea aCJ nce

KASQSVGS prls & dmino acid sequence (3) an LHVR3
comprising th@mblmm&&@@ﬂn@@@@%%@@ﬁ@nﬂ@ ﬁe@\ﬁsp@he@nsxﬂdﬁabi@d@nham sequence
comprising (QnﬁgolalilggVRl comprising the amino acid sequence GYTFTDYYLY, (2) an HHVR2
comprising the amino aci guence GISPSSGGTTFADSFEG and (3) an HHVR3 comprising the
amino acid sequen¢&’DA ?( Wﬁwv 9 DA By RRR SRR RS W%ﬁ@%@%irﬁ "1-16,
wherein the agxtibgdy deswabkiivit adpiraltbetad gealphavieas. omakphaay betadpabB, Tie antibody

according to ik NERGEAMSdickle WARTEILIBEATIRRAY GAMBIIEeH Ak Rsargence of a human IgG.
19. The antibody according to claim 18, wherein the humanl is higG | or higG4. 20. The antibody

according to 4R 5?1@%@%@810&@11}/@5%%&3&%&3}%8 Hrheae deserReddbriniRe that lacks
antibody depanaenieeldiasttyiotakicityi (G e elrdtopitingtiegion (JH) gene in chimeric and

germ-line mutant mice results 1n complete inhibition of endogenous antibody production.
Transfer of the human germ-kine immunoglobulin gene array into such germ-line mutant
mice will result in the production of human antibodies upon antigen challenge. See, e.g.,
Jakobovits et al., PNAS US4, 90:2551 (1993); Jakobovits et al., Nature, 362:255-258 (1993},
Bruggemann ef al., Year in Immunol., 7:33 (1993); U.S. Patent Nos. 5,545,806, 5,569,825,
5,591,669, 5,545,807, and WO 97/17852. Alternatively, human antibodies can be made by
introducing human immuneglobulin loci into fransgenic amimals, e.g., mice in which the
endogenous immunoglobulin genes have been partially or completely inactivated. Upon
challenge, human antibody production is observed that closely resembles that seen in humans
in all respects, including gene rearrangement, assembly, and antibody repertoire. This
approach is described, for example, in U.S. Patent Nos. 5,545,807; 5,545,8060; 5,569,825;
5,625,126; 5,633,425; and 5,661,016, and Marks ef al., Bio/Technology, 10: 779-783 (1992);
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21. The antibody according to claim 20, wherein the Fc sequence comprises a D265A substitution
according to the EU numbering system. 22. The antibody according to any one of claims 1-21,
wherein the antibody is selected from the group consisting of a Fab, Fab', a F(ab)'2, single-chain Fv
(scFv), an FPRBYRERE 4 diabody and a linear antibody. 23. The antibody @EtGrEHE 16 Zny one of
claims 1-22, wherein the antibody is a multi-specific antibody. 24. The antibody according to any one
of claims 1-23, wherein the antibody is humanized or chimeric. 25. The antibody according to any one

of claims 1-24onlsetsimihdadrtbdely 1S isH18Ea%4r6Viqrsoantibeds aetortng 16'af$ one of claims 1-25
conjugated torathareRulivAgRMI Zr-bg Antbedyaccordignesain 26.mhersintheithgrapeutic

agent is selected, fr e group consjsting of a cytotoxic agent, a radjgi eanda
chemotheralpcil:'%'tc%;c:£ gé@é?) g@?ﬁ%%agﬁg%a%’%%%%%&?glﬁiny%'hze?of’a(sgg%@% 5 conjugated to a label.
29. The antibody ad@6i8giieculaineR8pnbedeindh &thbebiy seleCtfidfromth&/groapiongisting of a

radioisotope, § W@%@?%ﬁiﬂ@ RREEPAME: nilaAmisRiairdnuslsic acid molacte iatracodes the
antibody of any one qf claims 1-24. ) , ) )

mnunoglobulin variable (V) domain gene repertoires from unimmmunized donors.
According to one embodiment of this technique, antibody V domain sequences are cloned in-
frame into either a major or minor coat protein gene of a filamentous bacteriophage, such as
M13 or fd, and displayed as functional antibody fragments on the surface of the phage
particle. Phage display can be performed in a variety of formats, e.g., as described below in
the Examples section or as reviewed in, e.g., Johnson, Kevin S. and Chiswell, David 1.,
Current Opinion in Structural Riology 3:564-571 (1993}, Several sources of V-gene
segments can be used for phage display. Clackson et al., Nature, 352:624-628 (1991)
isolated a diverse array of anti-oxazolone antibodies from a small random combinatorial
library of V genes derived from the spleens of immunized mice. A repertoire of V genes
from unimmunized human donors can be constructed and antibodies to a diverse array of
antigens (including self~antigens) can be isolated essentially following the techniques
described by Marks et al., J. Mol. Biel. 222:581-597 (1991), or Griffith et al., EMBO J.
12:725-734 (1993). See, also, U.S. Patent Nos. 5,565,332 and 5,573,905,

[00156] As discussed above, human antibodies may also be generated by in vitro
activated B cells (see U.S. Patents 5,567,610 and 5,229,275).

[00157] Human antibodies can aiso be produced using various techniques known in
the art, including phage display libraries. Hoogenboom and Winter, J. Mol Biol., 227: 381
(1991); Marks et al., J. Mol. Biol., 222: 581 (1991). The techniques of Cole ez al. and
Boerner et al. arc also available for the preparation of humen monocional antibodies. Cole et
al., Monoclonal Antibodies and Cancer Thergpy, Alan R. Liss, p. 77 (1985) and Bogrner er
al.,J. Immunol,, 147(1): 86-95 (1991).
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31. An expression vector comprising the nucleic acid molecule of claim 30. 32. A cell comprising the
expression vector of claim 31. 33. A method of producing an antibody comprising culturing the cell of
claim 32 and recovering the antibody produced by the cell. 34. A composition comprising the antibody
of any one oft§ait& X4 and a pharmaceutically acceptable carrier. 35.PFHEESHHEBERIEN of claim 34
further comprising a VEGF antagonist. 36. A method of detecting a5P1 protein in sample from a
patient by contacting the antibody of any one of claims 1-25, 28, and 29 to the sample and detecting
the anti-a5 p | antibbdy bdinHitepdaiadmtinéisin. 37. The method according to claim 36, wherein the

antibody is used in g {R¥NURRRISIEGHE MHSHOA RS SV HR IRAIHAREbIPHNRES Y nuadafianti-a51
antibody_of any | n& Qf cIa'm§ -27 for use in _in1h.'bitinr(<?; an iogf!e esis gnd/or vasc%lar permeability or
leakage in a ﬂﬂ%é’ o5 5 R S NB B, PURBHEE /O WG\ bRE 6 SRS TPk fae IPfSE freatment of a
disease in a subjediswheedindhe shsclsaihrdoral heirtalangpgendsiscornascutanpermeability or
leakage. 40.Jhe AL 2RHEDEMYRAERASING RSFiaim %&%ﬁ@%%%&ﬁ}%ﬁé%ﬁﬁ%ﬁ&@s elevated
abpl levels in a diseased tissue compared to tissue from a subject not suffering from the disease.
According to one preferred embodiment, the other antigen is a cell-surface profein or receptor
or receptor subunit. For example, the cell-surface protein can be a natural killer (NK) ccll
receptor. Thus, according to one embodiment, a bispecific antibody of this invention can
bind both a5p1 and VEGE.
[00159] Suitable methods for making bispecific antibodies are well known in the art.
For example, the recombinant production of bispecific antibodies is based on the co-
expression of two immunoglobulin heavy-chain/light-chain pairs, where the two heavy
chains have different specificities, Milstein and Cuello, Nature, 305; 537-539 (1983).
Because of the random assortment of immunoglobulin heavy and light chains, these
hybridomas (quadromas) produce a potential mixture of ten different antibody molecules, of
which only one has the correct bispecific structure. The purification of the correct molecule
1§ usually accomplished by affinity chromatography steps. Similar procedures are disclosed
m WO 93/08829 and in Traunecker ef /., EMBQ., 10: 3655-3659 (1991),
[00160] Antibody variable domains with the desired binding specificities (antibody-
antigen combining sites) can be fused to immunoglobuiin constant-domain sequences. The
fusion preferably is with an immunoglobulin heavy-chain constant domain, comprising at
least part of the hinge, CH2, and CH3 regions. It is preferred to have the first heavy-chain
constant region (CH1) containing the site necessary for light-chain binding present in at least
one of the fusions. DNAs encoding the immunoglobulin heavy-chain fusions and, if desired,
the immunogiobulin light chain, are inserted into separate expression vectors, and are co-
transfected 1nto a suitable host organism, For further details of generating bispecific
antibodies, see, for example, Suresh ef al., Methods in Enzymology, 121: 210 (1986).
[00161] Various techiniques for making and isolating bispecific antibody fragments
directly from recombinant cell culture have also been described. For example, bispecific
antibodies have been produced using leucine zippers. Kostelny ef al., J. Immunol.,
148(5):1547-1553 (1992). The leucine zipper peptides from the Fos and Jun proteins were
linked to the Fab’ portions of two different antibodies by gene fusion. The antibody

homodimers were reduced at the hinge region to form monomers and then re-oxidized to
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41. The anti-a501 antibody according to any one of claims 38-40, wherein the subject is to be further
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. 42. An anti-a51 antibody
according to By 26¥0é6F éfaims 1-27 and a VEGF antagonist for inhibiting RGi&5&1488iI5@Ad/or vascular
permeability or leakage in a subject suffering from a disease. 43. An anti-a51 antibody according to
any one of claims 1-27 and a VEGF antagonist for treating cancer in a subject. 44. An anti-a5[31
antibody accandinghtourpdneofctains F2¥ mrtial WE@Rodntatjonistoiohtrsatingiocufar disease

having abnorgighARgIRARARRIRINASblBGt: 4B ADIAN RNk ARY bRtk AccRINaNRsAnyone of claims

1-27 and a VEGF anta%&;ust for treatlrll%?autmmmune isease having abnormal angi g}eness ina

subject. 46. PREHIiCAEPT HAtiBER APV CE A SRIShALTB fAaTBrtera N arfafisreibiedy 42-45,
wherein the sfibjechhaSTeicvatecnasbdibiavelyinediseased 18ste clhmkpardtiastiss yksftam a subject

not suffering (0 W fiseasec . Theaniack s Abody and N GEAniAgeshaggording to any

one of claims 42-4 erein the subject is to be furt er administere h a therapeutic agent

selected fromdﬂiﬁa@ﬁﬂfﬁ’%ﬁ%éﬁﬁ%%? E¥icahipmaspriktiee sgemteraemotiahpedremasnt a growth
inhibitory agemidaRg Ragietoxieragetms. t%barafg&na&ﬂdargtmgiym&ﬁ%@magﬁam&@ccordlng to

any one of clai mscé} c%ﬁﬁ% e in the %F ant %u tl'g%/S mlhl ted from binding to
human VEG Fabbyr/mbevauzum l%e %mish g anti-a a%%bo y ang\%@% e}[la\gonls accordlng to claim
48, wherein thie¥EE Fahtaybiist 46 belainahas 2:5880E¥aF an antibody according to any one of
claims 1-27 in the rr[@@}é@CMﬁbeﬁ@sm@cﬂiﬁm%@&m@mw anginasnasisiandiexyaseylar
permeability %{‘1!;%:?59 9 anti gdﬁclé cjzglc‘igé prepared. Tutt et al. J. Immunol. 147: 60 (1991).
b. Heteroconjugate Antibodies
Heteroconjugate entibodics arc composed of two covalently joined antibodies. Such
antibodies have, for example, been proposed to target immune-system cells to unwanted cells
(U.S. Patent No. 4,676,980}, and for treatment of HIV infection. WO 91/00360; WO
92/200373; EP 03089. It is contemplated that the antibodies can be prepared in vitro using
known methods in synthetic protein chemistry, including those involving crosslinking agents.
For example, immunotoxins can be constructed using a disulfide-exchange reaction or by
forming a thioether bond. Examples of suitable reagents for this purpose include
iminothiolate and methyl-4-mercapiobutyrimidate and those disclosed, for example, in U.S.
Patent No. 4,676,980.
E. Effector Function Engineering
[00163] It can be desirable to modify the antibody of the invention with respect to
effector function, so as to enhance, e.g., the effectiveness of the antibody in treating cancer,
For example, cysteine residue(s) can be iniroduced into the Fe region, thereby allowing
interchain disulfide bond formation in this region. The homodimeric antibody thus generated
can have improved internalization capability and/or increased complement-mediated cell
killing and antibody-dependent cellular cytotoxicity (ADCC). See, Caron et al., J. Exp. Med.,
176: 1191-1195 {1992) and Shopes, J. fmmunol., 148: 2918-2922 (1992}, Homodimeric
antibodies with enhanced anti-tumor activity can also be prepared using heterobifunctional
cross-linkers as described in Wolff er af,, Cancer Research, 53: 2560-2565 (1993).

Alternatively, an antibody can be engineered that has dual Fc regions and can thereby have
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51. Use of an antibody according to any one of claims 1-27 in the manufacture of a medicament for
treating a disease in a subject, wherein the disease has abnormal angiogenesis or vascular
permeability or leakage. 52. Use of an anti-a5pi antibody according to any one of claims 1-27 and/or a
VEGF antagé%%?‘\’ﬁ’r"%?é%anufacture of medicaments for inhibiting angio ENE5E8H T8 ascular
pelilleability or leakage in a subject suffering from a disease, wherein the medicament is used in
combination with the VEGF antagonist or the anti-a5[31 antibody. 53. Use of an anti-a5[31 antibody

according to &REBiE BreRkEmY L Lo ardiidy GO/ ifa gkistiisr e mahufactiresr Medicaments for
the treatmentmfganeer in-assybjeet, wherein the medicament is used in combination with the VEGF

antagonist or the anti- antibody. 54. Use .of nti-a5P1 antibody according.to any one of
7 amaror L e B e
ocular diseasEchhvigigaissormatanghodeResidierardobjecnavhdrlinmgtg mcdidmdenitisused in

com bi(;]_atiotn M%&%V;&%ﬁ@ﬂ?&gﬂ%%#&t@ggﬁ;@&%m{&ﬂ@m - delRB %@E&@@tiafﬁomdamimd)t/ f
according to claims 1- ora antagonist for the. manufacture_of medicaments for
o roa o g e O RO AR ATk AE Wherorn the
medicament iSxasgdkivConvizah asidn with: loenVEGRsantdgamistdmntlae. abhi<addl B1 antib@d91)56. The use
according to gRy-9Rg kSRR LR WNErebn B AUbIest Nas elgyaies @nidl ey@isiya diseased

tissue compared to tissue from a subject not suffering from the disease. 57. The use according to any
one of claimsﬂé’@zt“i‘%‘,1 Wﬁé?@l#ﬂ?@'subject is to be further administered with a therapeutic agent
selected from the gioapssprgisittinpianantibedplasiithabentaichanaibeiapewtittagens a growth

inhibitory 20e(), .3 GIRI0XIS, APt TGIR5 20601, 0-A0)-0R0 0f s 2:57, wherein the

VEGF antagonist can be competitively inhibited from binding to huma}n EGF by bevacizumab. 59.
The use accofding® elairt5ae:ieirtthe VEGHE afftagOnistds Bévibiztitals?> 290, 292,293,
294, 295, 29¢, 298, 301, 303, 305, 307, 309, 312, 315, 320, 322, 324, 326, 327, 329, 330, 331,

332,333, 334, 335, 337, 338, 340, 360, 373, 376, 378, 382, 388, 389, 398, 414, 416, 419, 430,
434,435, 437, 438 or 439 of the Fc region, wherein the numbering of the residues in the Fc
region is according to the EU numbering system. In some embodiments, the Fe receptor
mutation is a D265A substitution. [n some embodiments, the Fc receptor mutation is a
N287A substitution. Additional suitable mutations are set forth in 1.8, Patent No. 7,332,381,

K. Immunoconjugates

{00166]1 The invention alse pertains to immunoconjugates comprising an antibody
conjugated to a cytofoxic agent such as a chemotherapeutic agent, toxin {e.g., an
enzymatically active foxin of bacterial, fungal, plant, or animal origin, or fragments thereof),
or a radioactive isotope (L.e., a radioconjugate).

[00167] Chemotherapeutic agents useful in the generation of such immunoconjugates
have been described above. Enzymatically active toxins and fragments thereof that can be
used include diphtheria A chain, nonbinding active fragments of diphtheria toxin, exotoxin A
chain (from Pseudomonas aeruginosa), ricin A chain, abrin A chain, modecein A chain,
alpha-sarcin, Aleurites fordii proteins, dianthin proteins, Phytolaca americana proteins (PAPI,
PAPI, and PAP-8), momordica charantia inhibitor, curcin, crotin, sapaonaria officinalis
inhibitor, gelonin, mitogellin, restrictocin, phenomycin, enomycin, and the tricothecenes. A
variety of radionuclides are available for the production of radioconjugated antibodies.

Examples inchude g 1311, B, 9{JY, and *Re.
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60. A kit for detecting a5131 protein in a patient comprising (a) an anti-a5131 antibody according to
any one of claims 1-25, 28, and 29, and (b) instructions for detecting a5[31 protein in the patient. 61.
An article of manufacture for treating cancer, ocular disease or autoimmune disease in a patient
comprising (3Y 2A%A#HEAEE31 antibody according to any one of claims 1-2?F§ﬁészﬁﬁ’H§¥fG£tions for
administering the anti-a5 f31 antibody to the patient. 62. The article of manufacture of claim 61 further
comprising a VEGF antagonist. 63. Use of an anti-a5f31 antibody according to any one of claims 1-27

and a VEGF antagdAfstorr ¢eaingaistfasha ratdiodictié e ptaciescin $isimag caibis g enesis Und/or
vascular peimgakiityrar jeakagedpiasubiastsuitanng.bonmmadisease: G4 1didspIphaniantica5131
antibody accoggjng.to any ane of claims 1-27 for. the manufacture of a medicament for inhibiting
ngiogenosis St VAR R e G B kAL e G s GO T A dlsease, wherein
the medicamedirisiskéedHi b ortbination Wwith & VBEGHamtdgonksrateh alddu & 4sWBGF antagonist for the

manufacture gf, &madicam el MinIRIING ANGICHBNERIS ARISH XN ARG IRk ARIMRARIIL; O leakage in a
subject suffering from a disease, wherein the medicargegnt is useo{ in §_om,bina lon with the anti-a5 f31

antibody accdtaig e & SHE B Ml -7 g e B H B SIS PSP BRSSP EEES ing to any

one of glaims(&g@:?aamﬂ;aﬂd EGHiaptagomstforthaemeaniifacherecohmedidamie ats fodiftreatment of
cancer in a subjegh GdsE 8f 80 a0li:aRl 3 hantRedkAseRdna pramcane alalpims,1-27 for the

manufacture of a medicament for the treatment of cancer in a subject, wherein the medicament is

used in comb Gt YESE Entdgori ) 6 §2098R- b2 R7E6 F oAt e thanufacture of a
medicament fpedhedisgatiment ahiapeeidteac ol ot ereiisthe snedicamankimyagehtfocombination

with an anti-a‘:}ol??%%1 %ﬁ‘&ﬁ?&drx &%gﬁ[%igget% any, 19%% é&f_&gér}:‘\?d?gﬁwgg: Use of an anti-a5f31 antibody

according to an e of claims and a VEG st for the manufacture of medicaments for

the treatment of an B¥Uft disezptbenapingiaisnb theamihefogenbsironvgasuieet receptor” (such

as streptavidin} for utilization in tumor pretargeting wherein the antibody-receptor conjugate
is administered to the patient, followed by removal of unbound conjugate from the circulation
using a clearing agent and then administration of a "ligand” (e.g., avidin) that is conjugated to
a cytotoxic agent (e.g., a radionuclcotide).

G. Immunoliposomes

[001707 The antibodies disclosed herein can also be formulated as immunoliposomes.
Liposomes containing the antibody are prepared by methods known in the art, such as
described in Epstein ef al., PNAS US4, 82: 3688 (1985); Hwang et al.,, PNAS US4, 77: 4030
(1980); and U.S. Pat. Nos. 4,485,045 and 4,544,545, Liposomes with enhanced circulation
time are disclesed in U.S. Patent No. 5,013,556.

[00171] Particularly useful liposomes can be generated by the reverse-phase
evaporation method with 2 lipid composition comprising phosphatidylcheline, cholesterol,
and PEG-derivatized phosphatidylethanolamine (PEG-PE). Liposomes are extruded through
filters of defined pore size 1o yield lippsomes with the desired diameter. Fab' fragments of
the antibody of the present invention can be conjugated to the liposomes as described in
Martin ef al., J. Biol. Chem., 257: 286-288 (1982) via a disulfide-interchange reaction, An
anti-neoplastic agent, a growth inhibitory agent, or a chemotherapeutic agent (such as
Doxorubicin) is optionally also contained within the liposome. See, Gabizon e al,, J.
National Cancer Inst., 81{109): 1484 (1989).
1V.  Methods of Treatment Using Anti-a5p1 Antibodies

[00172] The anti-u551 antibodies of the invention can be administered o subjects

56



70. Use of an anti-a5131 antibody according to any one of claims 1-27 for the manufacture of a
medicament for the treatment of an ocular disease having abnormal angiogenesis in a subject,
wherein the medicament is used in combination with a VEGF antagonist. 71. Use of a VEGF
antagonist fot*hé#4ttifecture of a medicament for the treatment of an o&HAGREHEE #Aving
abnormal angiogenesis in a subject, wherein the medicament is used in combination with the
anti-a5131 antibody according to any one of claims 1-27. 72. Use of an anti-a5131 antibody according

to any one of €laFmrnmEs sneh 4\EGRS ageischorsed Wisprdiacure orernddicaients for the
treatment of ag M ioiRmMIIR.disgass: Paviag. akner malangiegenesisintasuliachcfBbdise of an

anti-a5 pl antihody accqrding to any pne of claims 1-27 for the mapufacture of a medicament for the
reatment of AHGETIHT B e AR A Uy SERDIA e ST A Gt G &y the
medicament isutgedrinicomabidiagongwithiraviie G Fantagonist. o7 futldsenofa.VEGF antagonist for the
manufacture of a mediGament forhgiealinenk.af afhauiainmung diseastibayipg abnormal

angiogenesis in a subject, wherein the medicament is used in combination with the anti-a5131
antibody accdfRHYHehy 6REG ECaRTE R asgeondsthipgeot ucth eesafi HG YRy DheBrEBlaims 63-74,
wherein the snﬁnﬁdeitmﬁev@edmﬁﬂkﬂwmyelgm, a@ismeedgjiﬁsue a:dmp@tte@hlbemi‘sagenﬁ)pm a subj(_act
not suffering from. e HSEASE (8o NG HRSIEEUARGIP %%Yog&%s% LIPS Langp, wherein the subject

is to be further administered with a therapeutic agent selected from the group consisting of an
antineoplasti® #Geatt Esctdrbiae rap et peftmangrohrAtiHotyihgdnt angoriegidc agent. 77.
The use accoidingitooamugne of claims 63-76, wherein the VEGF antagonist can be competitively
'tEZ' t\)/itég Iir‘;rr:‘t ;égiiiﬁ;t sl,tg‘?gﬁlé%ﬁglg%\%aﬁbf BY BV MR L8 d DR AP AN 10, SI310 f, 7+ Wherein

a VEGF antagonist. The anti-05B!1 antibody and additional agent (e.g., a VEGF antagonist)

can be administered concurrently or sequentially. Alternatively, the subject can be treated

with the VEGF antagonist and subsequently administered the a3p1 antagonist, e.g., treating

with the VEGF antagonist until the subject is um‘ésponsive to VEGF antagonist treatment and

then freating the subject is treated with an e5p1 antagonist. According to onc embodiment,

the subject is treated with the VEGF antagonist when the cancer is non-invasive and then

treated with the a5B1 antagonist when the cancer is invasive. Some patients who experience

etevated a561 levels naturally or in response to VEGF antagonist therapy, compared to non-

diseased patients or control, can be especially responsive to this combination treatment.

Combinations further comprising a therapeutic agent (e.g., an anti-neoplastic agent, a

chemotherapeutic agent, a growth inhibitory agent and a cytotoxic agent) are contemplated.

For example, patients who are to be treated with chemotherapy (e.g., irinotecan) and o551

antagonists, or who have been treated with chemotherapy and 0331 antagonists, can benefit

from VEGF antagonist therapy. Alternatively, patients who have been treated with

chemotherapy and VEGF antagonists can benefit from o351 antagonist therapy. In one

preferred embodiment, the anti-VEGF antibody is the Avastin® antibody. In'another

preferred embodiment, the anti-a331 antibody is an anti-e.5B1 antibody described herein. Kits

comprising a VEGF antagonist, an 051 antagonist and, optionally, a chemotherapeutic agent

are contemplated.

[00173] Cancer treatments can be evaluated by, e.g., but not limited to, tumor regression,

tumor weight or size shrinkage, time to progression, duration of survival, progression free

survival, overall response rate, duration of response, quality of life, protein expression and/or
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activity. Because the anti-angiogenic agents described herein target the tumor vasculature
and not necessarily the neoplastic cells themselves, they represent a unique class of
anticancer drugg, and therefore cen require unique measures and definitions of clinical
responses to drugs. For example, tumor shrinkage of greater than 50% in a 2-dimensional
analysis is the standard cut-off for declaring a response. However, the a5f1 antagonists and
VEGF antagonists of the invention may cause inhibition of metastatic spread without
shrinkage of the primary tumor, or may simply exert a tumouristatic effect. Accordingly,
approaches to determining efficacy of the therapy can be employed, including for example,
measurement of plasma or urinary markers of angiogenesis and measurement of response
through radiological imaging.

[00174] Depending on the indication to be treated and factors relevant to the dosing
that a physician of skill in the field would be familiar with, the antibodies of the invention
will be administered at a dosage that is efficacious for the treatment of that indication while
minimizing toxicity and side effects. For the treatment of a cancer, an autoimmune disease
or an immunodeficiency disease, the therapeutically effective dosage can be, e.g., in the
range of 50mg/dose to 2.5g/m2. In onc embodiment, the dosage administered is about
250mg/m?2 to about 400 mg/m?2 or 500 mg/m2. In another embodiment, the dosage is about
250-375mg/m2. In yet apother embodiment, the dosage range is 275-375 mg/m?2.

[00175] Evaluation of treatments for age-related macular degeneration {AMD)
includes, but it is not limited to, a decrease in the rate of further vision loss or the prevention
of further vision loss. For AMD therapy, efficacy in vivo can, for example, be measured by
one or more of the following: assessing the mean change in the best corrected visual acuity
(BCVA) from baseline to a desired time, assessing the proportion of subjects who lose fewer
than 15 letters in visual acuity at a desired time compared with baseline, assessing the
proportion of subjects who gain greater than or equal to 15 letters in visual acuity at a desired
time compared with baseline, assessing the proportion of subjects with a visual-acuity
Snellen equivalent of 20/2000 or worse at desired time, assessing the NEI Visual Functioning
Questionnaire, assessing the size of CNV and amount of leakage of CNV at a desired time, as
assessed by fluorescein angiography, and the like.

V. Pharmacentical Formulations

t00176] The anti-a331 antibodies can be formulated with suitable carriers or

excipients so that they are suitable for administration. Suitable formulations of the antibodies

are obtained by mixing an antibody having the desired degree of purity with optional
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<223> V-region <400> 1 Asp lle Gin met Thr Gin Ser Pro Ser Ser Leu Ser Ala ser val 151015 Gly Asp
Arg Val Thr lle Thr Cys Lys Ala Ser GIn Asn Val Gly 202530 Ser Asp val Ala Trp Tyr Gin Gin Lys Pro
Gly Lys Ala Pro Lys 354045 Thr Leu lle Tyr Ser Thr Ser Tyr Arg Tyr Ser Gly Val Pro Ser 505560 Arg
Phe Ser Gly & /S Gly Thr Asp Phe Thr Leu Thr lle PCT/US2008/077622

pharmaceutically acceptable carriers, excipients or stabilizers (Remington's Pharmaceutical
Sciences 16th edition, Osol, A, Ed. (1980)), in the form of [yophilized formulations or
aqueous solutions. Acceptable carriers, excipients, or stabilizers are nontoxic to recipients at
the dosages and concentrations employed, and inciude buffers such as phosphate, citrate, and
other organic acids; antioxidants including ascorbic acid and methionine; preservatives (such
as octadecyldimethylbenzyl ammonium chloride; hexamethonium chloride; benzalkonium
chloride, benzethonium chloride; phenol, butyl or benzyl alcohol; alkyl parabens such as
methyl or propyl paraben; catechol; resorcinol; cyclohexanol; 3-pentanol; and m-cresol); low
molecular weight (less than about 10 residues) polypeptides; proteins, such as serum albumin,
gelatin, or immunoglobuling; hydrophilic polymers such as olyvinyipyrrolidone; amino acids
such as giveine, glutamine, asparagine, histidine, arginine, or lysine; monosaccharides,
disaccharides, and other carbohydrates including glucose, mannose, or dextring; chelating
agents such as EDTA,; sugars such as sucrose, mannitol, trehalose or sorbitol; salt-forming
counter-ions such as sodium; metal complexes (e.g. Zn-protein complexes); and/or non-~ionic
surfactants such ag TWEEN™, PLURONICS™ or polyethylene glycol (PEG). Exemplary
antibody formuiations arc described in WO98/56418, expressly incorporated herein by
reference. Lyophilized formulations adapted for subcutaneous administration are described
in WQ97/04801. Such lyophilized formulations may be reconstituted with a suitable diluent
to a high protein concentration and the reconstituted formulation may be administered
subcutaneousty to the mararnal to be treated herein.
[00177] The formulation herein may also contain more than one active compound as
necessary for the particular indication being treated, preferably those with complementary
activities that do not adversely affect each other. For example, it may be desirable to further
provide an anti-neoplastic agent, a growth inhibitory agent, a cytotoxic agent, or a
chemotherapeutic agent. Such molecules are suitably present in combination in amounts that
are effective for the purpose intended. The effective amount of such other agents depends on
the amount of antibody present in the formulation, the type of disease or disorder or treatment,
and other factors discussed above. These are generally used in the same dosages and with
administration routes as described herein or about frem 1 to 99% of the heretofore employed
dosages.

The active ingredients may also be entrapped in microcapsules prepared, for example,
by coacervation techniques or by interfacial polymerization, for example,

hydroxymethylcellulose or gelatin-microcapsules and poly-(methylmethacylate)
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microcapsules, respectively, in colloidal drug delivery svstems (for example, liposomes,
albumin microspheres, microemulsions, nano-particles and nanocapsules) or in
macroemulsions. Such techniques are disclosed in Remington's Pharmaceutical Sciences
16th editton, Osel, A, Ed. (1980).

Sustained-release preparations may be prepared. Suitable examples of sustained-
release preparations include semi-permeable matrices of solid kydrophobic polymers
containing the antagonist, which matrices are in the form of sheped articles, e.g. films, or
microcapsules. Examples of sustained-reiease matrices include polyesters, hydrogels (for
example, poly(Z-hydroxyethyl-methacrylate), or poly({vinylalcohol}), polylactides (U.S. Pat.
No. 3,773,919), copolymers of L-glutamic acid and ethyl-L-glutamate, non-degradable
ethvlene-vinyl acetate, degradable lactic acid-glycolic acid copolymers such as the LUPRON
DEPOT™ (injectable microspheres composed of lactic acid-giycolic acid copolymer and
leuprolide acctate), and poly-D-(-)-3-hydroxybutyric acid.

[00178] Lipofectins or liposomes can be used to deliver the polypeptides and
antibodies or compositions of this invention into cells. Where antibody fragments are used,
the smallest inhibitory fragment that specifically binds te the binding domain of the target
protein is preferred. For example, based upon the variable-region sequences of an antibody,
peptide molecules can be designed that retain the ability to bind the target protein sequence.
Such peptides can be synthesized chemically and/or produced by recombinant DNA
technology. See, e.g., Marasco ef al., PNAS US4, 90: 7889-7893 (1993).

[060179] The active ingredients can also be entrapped in microcapsules prepared, for
example, by coacervation techniques or by mmterfacial polymerization, for example,
hydroxymethylcellulose or gelatin-microcapsules and poly-(methylmethacylate)
microcapsules, respectively, in colloidal drug delivery systems {for example, liposomes,
albumin microspheres, microemulsions, nano-particles, and nanocapsules) or in
macroemulsions. Such techniques are disclosed in Remington's PHARMACEUTICAL SCIENCES,
supra.

[00180] Sustamed-release preparations can be prepared. Suitable examples of
sustained-release preparations include semipermeable matrices of solid hydrophobic
polymers containing the antibody, which matrices are in the form of shaped atticles, e.g.,
films, or microcapsules. Examples of sustained-release matrices include polyvesters,
hydrogels (for example, poly(2-hydroxyethyl-methacrylate), or poly{vinylalcohol)),
polylactides (1U.S. Pat. No. 3,773,919), copolymers of L-glutamic acid and vy ethyl-1.-
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glutamate, non-degradable ethylene-vinyl acetate, degradable lactic acid-glycolic acid
copolymers such as the LUPRON DEPOT ™ (injectable microspheres composed of lactic
acid-glycolic acid copolymer and leuprolide acetate}, and poly-D-(-)-3-hydroxybutyric acid.
While polymers such as ethylene-vinyl acetate and lactic acid-giycolic acid enable release of
molecules for over 100 days, certain bydrogels release proteins for shorter time periods.
When encapsulated antibodies remain in the body for a long time, they can denature or
aggregate as a result of exposure to moisture at 37°C, resulting in a loss of biological activity
and possible changes in immunogenicity. Rational strategies can be devised for stabilization
depending on the mechanism invoived. For example, if the aggregation mechanism is
discovered to be intermolecular S-S bond formation through thio-disulfide interchange,
stabilization can be achieved by modifying sulfhydry! residues, lyophilizing from acidic
solutions, controlling moisture content, using appropriate additives, and developing specific
polymer matrix compositions.

[00181] The formulations to be used for ir vivo administration must be sterile. This
is readily accomplished by filtration through sterile filtration membranes.

VI.  Methods of Diagnesis and Imaging Using Anti~o581 Antibodies

[00182] Labeled anti-a5pB1 antibodies, and derivatives and analogs thereof, which
specifically bind to an «5p1 polypeptide can be used for diagnostic purposes o detect,
diagnose, or monitor discases and/or disorders associated with the expression, aberrant
expression and/or activity of a5B1. For example, the anti-5p1 antibodies of the invention
can be used in in sity, in vivo, ex vive, and in vitro diagnostic assays or imaging assays.

Methods for detecting expression of an aSP1 polypeptide, comprising (a) assaying the
expression of the polypeptide in cells (e.g., tissue) or body fluid of an individual using one or
more antibodies of this invention and (b) comparing the level of gene expression with a
standard gene cxpression level, whereby an increase or decrease in the assayed gene
expression level compared to the standard expression leve! is indicative of aberrant
expression.

[00183] Additional embodiments of the invention include methods of diagnosing a
disease or disorder associated with expression or aberrant expression of a5f1 in an animal
(e.g., a mammal such 23 a human). The methods comprise detecting a5f1 molecules in the
mammal. In one embodiment, after administering a VEGF antagonist, diagnosis comprises:
(&) administering an effective amount of a labeled anti-a5p1 antibody to a marmmal (b)

waiting for a time interval following the administering for permitting the labeled o551
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505560 Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leo Thr lle 657075 Ser Ser Leo Gin Pro
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Lys Val Glu 95100105 lle Lys Arg <210> 3 <211> 108 <212> PRT
WO 2009/042746 PCT/US2008/077622

antibody to preferentially concentrate at sites in the subject where the 0531 molecule is
expressed (and for unbound labeled molecule o be cleared to background level); (¢)
determining background ievel; and (d) detecting the labeled molecule in the subject, such that
detection of labeled molecule above the background level indicates that the subject has a
particular discase or disorder associated with expression or aberrant cxpression of a5p1.
Background level can be determined by various methods including, comparing the amount of
labeled molecule detected to a standard value previously determined for & particular system.
[00184] Anti-g5p1 antibodies of the invention can be used to assay protein levelsin a
biological sample using classical immunohistological methods known to those of skill in the
art {(e.g., see Jalkanen, et af.,.J. Cell. Biol. 101:976-985 (1985); Jalkanen, ef al., J. Cell. Biol.
105:3087-3096 (1987)). Other antibody-based methods useful for detecting protein gene
expression include immunoassays, such as the enzyme linked immunosorbent assay (ELISA)
and the radioimmunoassay (RIA). Suitable antibody assay labels are known in the art and
include enzyme labels, such as, glucose oxidase; radioisotopes, such as iodine (13 Il ) |
21y, carbon (M ©), sulfur (* 8), tritium ¢ H), indium (P " In, 1" In, "2 In, ' In), and
technetium (** Te, ™ Tc), thaltium (*** Ti), galtium (* Ga, ¥ Ga), palladium (\ Pd),
molybdenum (% Mo), xenon ("** Xe), fluorine (¥ F), ' Sm, """ Lu, ** Gd, "’ Pm, ' La, '

166 80 47 142 103 97 -
b, % Ho, v, ¥ Sc, ¥ Re, ¥ Re, 2 pr, 1 Ry, Ru; luminol; and fluorescent labels,

G

such as fluorescein and rhodamine, and biotin.

[001R83] Techmiques known in the art may be applied to fabeled antibodies of the
invention. Such techniques include, but are not limited to, the use of bifunctional conjugating
agents (see e.g., ULS. Pat. Nos. 5,756,065; 5,714,631, 5,696,239; 5,652,361; 5,505,931;
5,489,425, 5,435,990; 5,428,139; 5,342,604; 5,274,119; 4,994,560, and 5,808,003).

[00186] According to one specific embodiment, 0551 polypeptide expression or
overexpression i8 determined 1 a diagnostic or prognostic assay after administration of a
VEGF antagonist therapeutic agent by evaluating levels of e5p1 present on the surface of a
cell (e.g., via an immunohistochemistry assay using anti-a581 antibodies). Alternatively, or
additionally, one can measure levels of a5p1 polypeptide-enceding nucleic acid or mRNA in
the cell, e.g., via fluorescent in situ hybridization using a nucleic acid based probe
corresponding to an ¢5p1-encoding nucleic acid or the complement thereof; (FISH; see
WQO98/45479 published October, 1998), Southern blotting, Northern blotting, or polymerase
chain reaction (PCR) techniques, such as real time quantitative PCR (RT-PCR). One can

also study 03p1 overexpression by measuring shed antigen in a biological fluid such as serum,
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<213> Artificial sequence <220> <223> V-region <400> 3 Asp lle Gin Met Thr Gin Ser Pro Ser Ser
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Asp val Ala Trp Tyr Gin Gin Lys Pro Gly Lys Ala Pro Lys 354045 Leo Leo lle Tyr Ser Thr Ser Tyr Arg
Tyr Ser Gly \Yﬁ’#{?@ﬁ"‘“ PCT/US2008/077622

e.g., using antibody-based assays (see also, e.g., U.S. Patent No. 4,933,294 issued June 12,
1990, WO91/05264 published April 18, 1991, U.S. Patent 5,401,638 issucd March 28, 1995;
and Sias et al., J. Immunol. Methods 132:73-80 (1990)). Aside from the above assays,
various in vivo and ex vivo assays are available to the skilled practitioner. For example, one
can cxpose cells within the body of the mammal to an antibody which is optionally labeled
with a detectable label, e.g., a radicactive isotope, and binding of the antibody to the can be
evaluated, e.g., by external scanning for radioactivity or by analyzing a sampie (e.g., a biopsy
or other biological sample) taken from a mammal previously exposed to the antibody.

VII. Articles of Manufacture and Kits

[00187] Another embodiment of the invention is an article of manufacture containing
materials useful for the treatment of cancer (e.g. tumors), ocular disease (e.g., wet AMD) or
autotmmune diseases and related conditions. The article of manufacture can comprise a
container and a label or package insert on or associated with the container. Suitable
containers include, for example, bottles, vials, syringes, etc. The containers may be formed
from a variety of materials such as glass or plastic. Generally, the container holds a
composition which is effective for treating the condition and may have a sterile access port
(for example the container may be an intravenous solution bag or a vial having a stopper
pierceable by a hypodermic injection needle). At least one active agent in the composition is
a VEGF antagonist or an u5p1 antagonist or an VEGF agonist or an o331 agonist of the
mvention. The label or package insert indicates that the composition is used for treating the
particular condition. The label or package insert will further comprise instructions for
administering the antibody composition to the patient. Articles of manufacture and kits
comprising combinatorial therapies described herein are also contemnplated.

[00188] Package insert refers to instructions customarily included in commercial
packages of therapeutic products, that contain information about the indications, usage,
dosage, administration, contraindications and/or warnings concerning the use of such
therapeutic products. Tn one embodiment, the package insert indicates that the composition is
used for treating non-Hodgkins® lymphoma.

[00189] Additionally, the article of manufacture may further comprise a second
container comprising a pharmaceutically-acceptable buffer, such as bacteriostatic water for
mjection (BWFI), phosphate-buffered saline, Ringer's solution and dextrose solution. It may
further include other materials desirable from a commercial and user standpoint, including

other buffers, diluents, filters, needles, and syringes.
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[00190] Kits are also provided that are useful for various purposes , e.g., for isolation
or detection of a5p1 and/or VEGF in patients, optionally in combination with the articles of
manufacture, For isolation and purification of 5B 1, the kit can contain an anti-e531
antibody coupled fo beads (¢.g., sepharose beads). Kits can be provided which contain the
antibodies for detection and quantitation of a5p1 and/or VEGF in vitro, e.g. in an ELISA ora
Western blot. As with the article of manufacture, the kit comprises a container and a label or
package insert on or associated with the container. For example, the contamer holds a
composition comprising at least one anti-u5f$1 antibody of the invention. Additional
containers may be included that contain, e.g., diluents and buffers, control antibodies. The
labet or package insert may provide a description of the composition as well as instructions
for the intended in vitro or diagnostic use.

[00191] Commercially available reagents referred to in the Examples were used
according to manufacturer's instructions unless otherwise indicated. The source of those cells
identified in the following Examples, and throughout the specification, by ATCC accession
mumbers is the American Type Culture Coliection, Manassas, VA. Unless otherwise noted,
the present invention uses standard procedures of recombinant DNA technology, such as
those described hereinabove and in the following textbooks: Sambrook er al, supra; Ausubel
et al., CURRENT PROTOCOLS IN MOLECULAR BIOLOGY (Green Publishing Agsociates and
Wiley Interscience, N.Y., 1989); Innis ef /., PCR PROTCCOLS: A GUIDE TO METHODS AND
APPLICATIONS {Academic Press, Inc.: N.Y ., 1990); Harlow ef af., ANTIBODIES: A
LABORATORY MANUAL (Cold Spring Harbor Press: Cold Spring Harbor, 1988); Gait,
OLIGONUCLEOTIDE SYNTHESHS (IRL Press: Oxford, 1984); Freshney, ANIMAL CELL CULTURE,
1987; Coligan et al, CURRENT PROTOCOLS IN IMMUNOLOGY, 1991,

[00192] All publications (including patents and patent applications) cited herein are
hereby incorporated in their entirety by reference, including specifically, United States
Provisional Application No. 60/784,704, filed March 21, 2006, United States Provisional
Application No. 60/785,330, filed March 22, 2006; and United States Provisional Application
No. 60/871,743, filed December 22, 2006.

[00193] The following DNA sequences were deposited under the terms of the
Budapest Treaty with the American Type Culture Collection (ATCC), 10801 University
Blvd., Manassas, VA 20110-2209, USA as described below:

Material Deposit No. Deposit Date
Alpha5/betal 7TH5.4.2.8 PTA-7421 March 7, 2006
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[00194] The deposits herein were made under the provisions of the Budapest Treaty
on the International Recognition of the Deposit of Microorganisms for the Purpose of Patent
Procedure and the Regulations thereunder (Budapest Treaty). This assures maintenance of a
viable culture of the deposits for 30 years from the date of deposit. The deposits will be
made available by ATCC under the terms of the Budapest Treaty, and subject to an
agreement between Genentech, Inc. and ATCC, which assures permanent and unrestricted
availability of the progeny of the culture
of the deposits to the public upon issuance of the pertinent U.S. patent or upon laying open
to the public of any U.S. or foreign patent application, whichever comes first, and assures
availability of the progeny to one determined by the U.S. Commissioner of Patents and
Trademarks to be entitled thereto according to 35 U.S.C. 122 and the Commissioner’s rules
pursuant to thereto (including 37 C.F.R. 1.14 with particular reference to 886 OG 638).

[00195] The assignee of the present application has agreed that if a cuiture of the
materials on deposits should die or be lost or destroyed when cultivated under suitable
conditions, the materials will be promptly replaced on notification with another of the same.
Availability of the deposited material is not to be construed as a license to practice the
invention in contravention of the rights granted under the authority of any government in
accordance with its patent faws,

[00196] Commercially available reagents referred to in the Examples were used
according to manufacturer's instructions unless otherwise indicated. The source of those cells
identified in the following Examples, and throughout the specification, by ATCC accession
numbers is the American Type Culture Collection, Manassas, VA. Unless otherwise noted,
the present invention uses standard procedures of recombinant DNA technology, such as

those described hercinabove and in the following textbooks: Sambrook et al,, supra; Ausubel

et al., Current Protocols in Molecular Biology {Green Publishing Associates and Wiley
Interscience, N.Y ., 1989); Innis et al., PCR Protocols: A Guide to Methods and Applications
(Academic Press, Inc.: N.Y., 1990); Harlow ef al., Antibodies: A Laboratory Manual (Cold
Spring Harbor Press: Cold Spring Harbor, 1988); Gait, Olizonuclcotide Synthesis (IRL Press:

Oxford, 1984); Freshney, Animal Cell Culture, 1987, Coligan et al., Current Protocols in
Immunology, 1991,

[00197] The foregoing written description is considered to be sufficient to enable one

skilled in the art to practice the invention. The following Examples are offered for
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505560 Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr lle 657075 Ser Ser Leu Gin Pro
Glu Asp Phe Ala Thr Tyr Tyr Cys Gin Gin 808590 Tyr Ser Ser Tyr Pro Phe Thr Phe Gly Gin Gly Thr

Lys Val Glu 95100105 lle Lys Arg <210> 5 <211> 113 <212> PRT
WO 2009/042746 PCT/US2008/077622

illustrative purposes only, and are not intended to limit the scope of the present invention in
any way. Indeed, various modifications of the invention in addition to those shown and
described herein will become apparent to those skilied in the art from the foregoing

description and fall within the scope of the appended claims.
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<213> Artificiai sequence <220> <223> V-region <400> 5 Glu Val Gin Leu Val Glu Ser Gly Gly Gly

Leu Val Gin Pro Gly 151015 Gly Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Tyr Thr Phe Thr 202530

Asp Tyr Tyr Leu Tyr Trp Val Arg Gin Ala Pro Gly Lys Gly Leu 354045 Glu Trp lle Gly Gly lle Ser Pro
Ser Asn Gly 8 p/65745he PCT/US2608/077622

EXAMPLES

(1) Direct CDR grafts onto the acceptor human consensus frameworlk

[00198] The phagemid used for this work is a monovaient Fab-g3 display vector
essentially as described in Lee et al., J. Mol. Biol. 340:1073-93 (2004). Hypervariable
sequences from the mouse monoclonal antibody 7HS sequences were grafted onto the human
consensus kappa I (huKI) and human subgroup HI consensus VH (hulll) domains. To make
the CDR graft, the acceptor VH framework, which differs from the human subgroup I11
consensus VH domain at 3 positions: R71A, N73T, and L78A (Carter ¢r al., Proc. Natl,
Acad. Sci. USA 89:4285 (1992)) was used.

(2) Modification of CDRs asparagines of humanized 7H5.v1

[00199] Substitutions with other resides at various positions was achieved by Kunkel

- mutagenesis using a separate oligonucleotide for each position. Phage competition ELISA

was utilized for evaluating ali of the variants, monovalently displayed as a Fab on the phage,
binding affinities (IC50) against human integrin o551 in Figure 4. The relative fold of losing
or improving binding affinity as compared to parental humanized 7H35.v1 was summarized in
Figure 5. The 1C50 values for binding affinity were determined by phage competition
ELISA in Figure 6. Two variants, h7HS.v2 and h7HS5.v3 as indicated were selected to include
glycine substitution at position 65 of CDR-H2, cloned into hlgGl vector, and evaluated
binding affinities using BlAcore instrument. In Figure 7, the BlAcore binding anélysis
indicated humanized 7HS v2 indeed slightly improved binding affinity to a level of sub-

nanomolar.

(3} Framework modifications of humanized TH5.v2

[00200] The following positions were mutated: light chain position 46 (T46L), heavy
chain positions 48 (148V), 49 (G498), 66 (K66R), 67 (AGTF), 69 (1.6971) and 78 (A78L) in
h7HS.v2. In addition, the heavy chain position 30 {T30S) was mutated as well.

f00201] Mautation at each position was generated by Kunkel mutagenesis using a
separate oligonucleotide. Phage competition ELISA was utilized for evaluating all of the
variants. Monovalent Fab was displayed on the phage. Binding affinities (YC50) against

human integrin o561 was determined. Figure 8 shows that most of the mutations still
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505560 Asn Asp Asn Phe Glu Asn Lys Ala Thr Leu Ser Val Asp Lys Ser 657075 Lys Asn Thr Ala Tyr
Leu Gin Met Asn Ser Leu Arg Ala Glu Asp 808590 Thr Ala Val Tyr Tyr Cys Thr Arg Asp Ala Tyr Gly

Asp Trp Tyr 95100105 Phe Asp Val Trp Gly Gin Gly Thr 110 <210> 6 <211> 113 <212> PRT <213>
Artificial seqlER@809/042746 PCT/US2008/077622

retained the same level of binding affinities as compared to the parental clone, except for the
two variants with changes at heavy chain positions 49 (G498) and 78 (A78L).

{00202] Therefore, humanized 7TH5.v4 and v5 were generated by including all of the
following mutations, light chain position 46 (T46L), heavy chain positions 30 (T308), 48
(148V), 66 (K66R), 67 (A67F) and 69 (L69T), and only differed at heavy chain position 49,
The binding affinity for both vanants was determined using BIAcore instrument. Figure 9
shows that h7HS.v4 retained the same level of binding affinity as its parental clone

humanized 7H5.v2.

(4) Phage competition ELISA

[00203] MAXISORP™ microtiter plates were coated with recombinant human
integrin a531 (R&D) at 5 pg/ml in PBS overnight and then blocked with PBST buffer (0.5%
BSA and 0.03% Tween 20 in PBS) for an hour at room temperature. Phage from culiure
supernatants were incubated with serially diluted human integrin a531 in PBST bufferin a
tissue-culture microtiter plate for an hour, after which 80 pl of the mixture was transfeired to
the target-coated wells for 15 minutes to capture unbound phage. The plate wag washed with
PBT buffer (0.05% Tween 20 in PBS), and HRP-conjugated anti-M 13 (Amersham
Pharrnacia Biotech) was added (1:3000 in PBST buffer) for 40 minutes. The plate was
washed with PBT buffer and developed by adding tetramethylbenzidine substrate
(Kirkegaard end Perry Laboratories, Gaithersburg, MD). The absorbance at 430 nm was
plotted as a function of target concentration in solution to determine phage 1Cso. This was

used as an affinity estimate for the Fab clone displayed on the surface of the phage.

(5) 1gG production and antibody affinity determinations by BlAcore experiment

[00204] Clones of interest (Chimeric 7HS, humanized TH5.v1, v2, v3, v4, and v5)
were reformatted into a human IgG1 pRK vector {Carter ef al, PNAS USA, 89: 4285-4289
(1992)), transiently expressed in CHO cells, and purified with Protein A affinity
chromatography.

[00205] Affinity determinations were performed by surface-plasmon resonance using
a BIACORE™-3000 instrument. Immobilization was achieved by random coupling through
amino groups using a protocol provided by the manufacturer. Two different formats were
operated to study binding kinetics for antibody against human integrin a.5p1. In Figures 3A,

7, and 9A, antibodies were immobilized on a CMS5 sensor chip around 450 response units
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<220> P2460R1W0 <223> V-region <400> 6 Glu Val Gin Leu Val Glu Ser Gly Gly Gly Leu val Gin Pro
Gly 151015 Gly Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Tyr Thr Phe Thr 202530 Asp Tyr Tyr Leu Tyr

Trp val Arg Gin Ala Pro Gly Lys Gly Leu 354045
WO 2009/042746 PCT/US2008/077622

(RU), and 2-fold serial diluted concentrations of human integrin a5p1 (300 nM to 0.29 nM)
in PBT buffer (0.05% Tween 20 in PBS) were injected with a flow rate of 30 wl/min at 25°C.
In Figures 3B and 9B, human integrin a5 1 was immobilized on a CM35 sensor chip around
800 RU, and 2-fold serial diluted concentrations of antibodies (200 nM to 0.2 nM) in PBT
buffer (0.05% Tween 20 in PBS) were injected with a flow rate of 30ul/min at 25°C. After
each injection, the chip was regenerated using 10mM Glycine-HCI buffer at pH 1.7. Binding
response was corrected by subtracting the RU from a blank flow cell. Association rates (ko)
and dissociation rates (kog) were calculated using a simple one-to-one Langmuir binding
model (BlAcore Evaluation Software version 3.2). The equilibrium dissociation constant (Ky)

was calculated as the ratio kog / Fon .

(6) Skin wound healing assays

[00206] New Zealand White rabbits were used in studies to demonstrate the efficacy
of humanized 7HS antibodies. Using aseptic technique, a circular 8 mm biopsy punch was.
used to produce wounds to the depth of the ear cartilageand the underlying perichondrium is
removed with a periosteal elevator and fine scissors. Gross appearance of cach wound was
monitored daily until the end of the study, Wound gap measurements were taken on days 0,
7, 14,21, and 28. All animals were euthamized on day 28. Two sets of skin wound healing
experiments were conducted.

[00207] The first used the following study groups, with 5 animals per group and two
wounds per animal: (1) negative control IgG (200 ug/30 ul/wound per day), (2) h7TH5.v2
(100 1g/30 pl/wound per day); (3) anti-VEGF antibody (100 pg/30 ul/wound per day); and
(4) h7HS.v2 (100 ug/15 pl/wound per day) in combination with anti-VEGF antibody (100
ug/15 pl/wound per day). The antibodies were applied topically. Figure 10 depicts results
demonstrating that administration of (1) h7HS5. V2 alone or anti-VEGF alone inhibits wound
healing; and (2) the combined adminstration of h7HS3.v2 and anti-VEGF antibody enhances
the effects of anti-VEGF antibody alone on wound healing.

00208] The second set of experiments used the following study groups, with 5
animals per group and two wounds per animal: (1) negative contrel IgG (200 nug/30
ul/wound per day); (2) h7HS.v4 (100 ng/30 pl/wound per day); (3) anti-VEGF antibody (100
ug/30 pl/wound per day); and (4) h7HS.v4 (100 pg/15 ul/wound per day)in combination with
anti-VEGF antibody (100 ug/15 ul/wound per day). The antibodies were applied topically.
Figure 11 depicts results demonsirating that administration of (1) h7H5,V4 or anti-VEGF
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Glu Trp lle Gly Gly lle Ser Pro Ser Ser Gly Gly Thr Thr Phe 505560 Ala Asp Ala Phe Glu Gly Lys Ala
Thr Leu Ser Val Asp Lys Ser 657075 Lys Asn Thr Ala Tyr Leu Gin Met Asn Ser Leu Arg Ala Glu Asp
808590 Thr Ala Val Tyr Tyr Cys Thr Arg Asp Ala Tyr Gly Asp Trp Tyr 95100105 Phe Asp Val Trp Gly
Gin Gly Thr 110 29%6176 PCT/TIS2008/077622

alone inhibits wound healing; and (2) the combined administration of h7HS5.v4 and anti-
VEGF antibody enhances the effects of anti-VEGF antibody alone on wound healing.

{002097 All publications (including, e.g., patents, published patent applications, and
Genbank Accession Nos.} cited herein are hereby incorporated by reference in their entirety
for all purposes as if each reference were specifically and mdividually incorporated by

reference.
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<211> 113 <212> PRT <213> Artificial sequence <220> <223> V-region <400> 7 Glu Val Gin Leu Val
Glu Ser Gly Gly Gly Leu Val Gin Pro Gly 151015 Gly Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Tyr Thr
Phe Thr 202530 Asp Tyr Tyr Leu Tyr Trp Val Arg Gin Ala Pro Gly Lys Gly Leu

CLAIMS

We claim:

1. An anti-o5p1 antibody comprising a light chain variable domain sequence comprising
(1} an LHVRI comprising the amino acid sequence KASQ-N/S-VGSDVA (SEQ 1D NO:10),
(2) an LHVR2 comprising the amino acid sequence STSYRYS (SEQ .
ID NO:11) and (3) an LHVR3 comprising the amino acid sequence QQY-N/S-SYPFT (SEQ ID
NO:12) and a heavy chain variable domain sequence comprising (1) an HHVR1 compnsmg the
amino acid sequence GYTF-T/S-DYYLY (SEQ ID NO:13),(2) an

HHVR2 comprising the amino acid sequence GISPS-N/S-GGTTF-N/A-D-N/A-FE-N/G (SEQ
ID NO:14) and (3) an HHVR3 comprising the amino acid sequence DAYGDWYFDV (SEQ ID
NO:15).

2. An anti-a.5B1 antibody comprising a light chain variable domain comprising the
sequence set forth in any one of SEQ ID NOS:1, 2, 3, or 4 or variant thereof and a heavy chain
variable domain comprising the sequence set forth in any one of SEQ ID NOS:5,6,7, 8, or S or
variant thereof, wherein the antibody comprising a variant sequence comprises a light chain
variable domain comprising the three complementarity determining regions (CDRs) in the
sequence set forth in any one of SEQ ID NOS:1, 2, 3, or 4 and a heavy chain variable domain
comprising the three CDRs in the sequence set forth in any one of SEQ D NOS:5, 6, 7, 8, or 9.

3. The antibody of claim 2, wherein the antibody comprises a light chain variable domain
comprising the sequence set forth in any one of SEQ ID NOS:1, 2, 3, or 4 and a heavy chain
variable domain comprising the sequence set forth in any one of SEQ ID NQOS:5, 6, 7, 8, or 9.

4. The antibody according to claim 2, wherein the light chain variable domain
comprises the sequence set forth in SEQ ID NO:2 and the heavy chain variable domain
comprises the sequence set forth in SEQ ID NO:6.

5. The antibody according to claim 2, wherein the light chain variable domain
comprises the sequence set forth in SEQ ID NO:2 and the heavy chain variable domain
comprises the sequence set forth in SEQ ID NO:7.

6. The antibody according to claim 2, wherein the light chain variable domain
comprises the sequence set forth in SEQ ID NO:3 and the heavy chain variable domain
comprises the sequence set forth in SEQ ID NO:8.

7. The antibody according to claim 2, wherein the light chain variable domain
comprises the sequence set forth in SEQ ID NO:4 and the heavy chain variable domain
comprises the sequence set forth in SEQ ID NO:9.
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354045 Glu Trp lle Gly Gly lle Ser Pro Ser Ser Gly Gly Thr Thr Phe 505560 Ala Asp Ser Phe Glu Gly
Lys Ala Thr Leu Ser Val Asp Lys Ser 657075 Lys Asn Thr Ala Tyr Leu GIn Met Asn Ser Leu Arg Ala
Glu Asp 808590 Thr Ala Val Tyr Tyr Cys Thr Arg Asp Ala Tyr Gly Asp Trp Tyr 95100105 Phe Asp Val
Trp Gly Gin Gly Thr 110

8. The antibody according to claim 2, wherein the light chain variable domain comprises
the sequence set forth in SEQ ID NO:1 and the heavy chain variable domain comprises the
sequence set forth in SEQ ID NO:5.

9. The antibody according to claim 2, wherem the sequence in the heavy chain variable
domain is a variant, wherein the variant comprises an amino acid substitution at a residue
selected from the group consisting of 30, 48, 49, 34, 60, 62, 63, 66, 67 and 69 according to
Kabat numbering system.

10.  The antibody according to claim 2, wherein the sequence in the light chain variable

domain is a variant, wherein the variant comprises an amino acid substitution at a residue
selected from the group consisting of 28, 46 and 92 based on Kabat numbering system.
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<210> 8 <211> 113 <212> PRT P2460R1WO0 <213> Artificial sequence <220> <223> V-region <400>
8 Glu val Gin Leu Val Glu Ser Gly Gly Gly Leu Val Gin Pro Gly 151015

11.  The antibody according to claim 9, wherein the amino acid substitution is selected from
the group consisting of T30S, 148V, G498, N54S, N60A, N62A, N62S, N65G, K66R, A67F
and 1691 according to Kabat numbering system.

12.  The antibody according to claim 10, wherein the light chain variable domain comprises
an amino acid substitution selected from the group consisting of N28S, T46L and N92S. .

13. The antibody according to claim 1, wherein the antibody comprises a light chain
variable domain sequence comprising (1) an LHVRI comprising the amino acid sequence
KASQNVGSDVA, (2) an LHVR2 comprising the amino acid sequence STSYRYS and (3) an
LHVR3 comprising the amino acid sequence QQYNSYPFT and a heavy chain variable domain
sequence comprising (1) an HHVR1 comprising the amino acid sequence GYTFTDYYLY, (2)
an HHVR2 comprising the amino acid sequence GISPSNGGTTFNDNFEN and (3) an HHVR3
comprising the amino acid sequence DAYGDWYFDV,

14.  The antibody according to claim 1, wherein the antibody comprises a light chain
variable domain sequence comprising (1) an LHVR1 comprising the amino acid sequence
KASQSVGSDVA, (2) an LHVR2 comprising the amino acid sequence STSYRYS and (3) an
LHVR3 comprising the amino acid sequence QQYSSYPFT and a heavy chain variable domain
sequence comprising (1) an HHVRI comprising the amino acid sequence GYTFTDYYLY, (2)
an HHVR2 comprising the amino acid sequence GISPSSGGTTFADAFEG and (3) an HHVR3
comprising the amino acid sequence DAYGDWYFDV,

15, The antibody according to claim I, wherein the antibody comprises a light chain
variable domain sequence comprising (1) an LHVRI comprising the amino acid sequence
KASQSVGSDVA, (2) an LHVR2 comprising the amino acid sequence STSYRYS and (3) an
LHVR3 comprising the amino acid sequence QQYSSYPFT and a heavy chain variable domain
sequence comprising (1) an HHVR1 comprising the amino acid sequence GYTFSDYYLY, (2)
an HHVR2 comprising the amino acid sequence GISPSSGGTTFADAFEG and (3) an HHVR3
comprising the amino acid sequence DAYGDWYFDV.

16.  Ananti-a5B]1 antibody comprising a light chain variable domain sequence comprising
(1) an LHVR1 comprising the amino acid sequence KASQSVGSDVA, (2) an LHVR2
comprising the amino acid sequence STSYRYS and (3) an LHVR3 comprising the amino acid
sequence QQYSSYPFT and a heavy chain variable domain sequence comprising (1) an
HHVRI1 comprising the amino acid sequence GYTFTDYYLY, (2) an HHVR2 comprising the
amino acid sequence GISPSSGGTTFADSFEG and (3) an HHVR3 comprising the amino acid
sequence DAYGDWYFDV.,

17.  The antibody according to any one of claims 1-16, wherein the antibody does not bind
alphaVbeta3 or alphaVbeta5 or alphaVbetal.

18.  The antibody according to any one of claims 1-17, wherein the antibody
comprises an Fc sequence of a human IgG.
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Gly Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Tyr Thr Phe Ser 202530 Asp Tyr Tyr Leu Tyr Trp Val Arg
Gin Ala Pro Gly Lys Gly Leu 354045 Glu Trp Val Gly Gly lle Ser Pro Ser Ser Gly Gly Thr Thr Phe
505560 Ala Asp Ala Phe Glu Gly Arg Phe Thr lle Ser Val Asp Lys Ser 657075 Lys Asn Thr Ala Tyr Leu
Gin met Asn Ser Leu Arg Ala Glu Asp 808590 Thr Ala val Tyr Tyr Cys Thr Arg Asp Ala Tyr Gly Asp Trp
Tyr

19.  The antibody according to claim 18, wherein the human IgG is hlgGl or higG4.
20, The antibody according to any one of claims 1-19, wherein the antibody
comprises a Fe sequence that lacks antibody dependent cellular cytotoxicity (ADCC)

effector function.

21.  The antibody according to claim 20, wherein the Fc sequence comprises a D265A
substitution according to the EU numbering system.

22, The antibody according to any one of claims 1-21, wherein the antibody is
selected from the group consisting of a Fab, Fab’, a F(ab)’,, single-chain Fv (scFv), an Fv
fragment, a diabody and a linear antibody.

23. The antibody according to any one of claims 1-22, wherein the antibody is a
multi-specific antibody.

24, The antibody according to any one of claims 1-23, wherein the antibody is humanized
or chimeric.

25.  The antibody according to any one of claims 1-24, wherein the antibody is
isolated.

26.  The antibody according to any one of claims 1-25 conjugated to a therapeutic agent.
27.  The antibody according to claim 26, wherein the therapeutic agent is selected
from the group consisting of a cytotoxic agent, a radioisotope and a chemotherapeutic

agent.

28.  The antibody according to any one of claims 1-25 conjugated to a label.
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95100105 Phe Asp Val Trp Gly Gin Gly Thr 110 <210> 9 <211> 113 <212> PRT <213> Atrtificial
sequence <220> <223> V-region <400> 9 Glu Val GIn Leu val Glu Ser Gly Gly Gly Leu Val Gin Pro
Gly 151015 Gly Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Tyr Thr Phe Ser

29, The antibody according to claim 28, wherein the label is selected from the group
consisting of a radioisotope, fluorescent dye and enzyme.

30.  Anisolated nucleic acid molecule that encodes the antibody of any one of claims
1-24, : '

31, An expression vector comprising the nucleic acid molecule of claim 30.
32. A cell comprising the expression vector of claim 31.

33. A method of producing an antibody comprising culturing the cell of claim 32 and
recovering the antibody produced by the cell.

34, A composition comprising the antibody of any one of claims 1-29, and a
pharmaceutically acceptable carrier.

35.  The composition of claim 34 further comprising a VEGF antagonist.

36. A method of detecting a5P! protein in sample from a patient by contacting the
antibody of any one of claims 1-25, 28, and 29 to the sample and detecting the anti-a5p1
antibody bound to the a5B1 protein.

37. The method according to claim 36, wherein the antibody is used in an
immunohistochemistry assay (IHC) or in an ELISA assay.

38. Ananti-oSBI antibody of any one of claims 1-27 for use in inhibiting
angiogenesis and/or vascular permeability or leakage in a subject.

39, An anti-a5B1 antibody of any one of claims 1-27 for use in the treatment of a disease in
a subject, wherein the disease has abnormal angiogenesis or vascular
permeability or leakage.

40.  The anti-u5$1 antibody according to claim 38 or 39, wherein the subject has elevated
a5p1 levels in a diseased tissue compared to tissue from a subject not suffering
from the disease.

41.  The anti-a5p1 antibody according to any one of claims 38-40, wherein the subject is to
be further 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.

42, Ananti-o5B1 antibody according to any one of claims 1-27 and a VEGF

antagonist for inhibiting angilogenesis and/or vascular permeability or leakage in a subject
suffering from a disease.
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202530 Asp Tyr Tyr Leu Tyr Trp val Arg GIn Ala Pro Gly Lys Gly Leu 354045 Glu Trp val Ser Gly lle
Ser Pro Ser Ser Gly Gly Thr Thr Phe 505560 Ala Asp Ala Phe Glu Gly Arg Phe Thr lle Ser Val Asp Lys
Ser 657075 Lys Asn Thr Ala Tyr Leu Gin Met Asn Ser Leu Arg Ala Glu Asp 808590 Thr Ala Val Tyr Tyr
Cys Thr Arg Asp Ala Tyr Gly Asp Trp Tyr 95100105

43.  Ananti-a551 antibody according to any one of claims 1-27 and a VEGF
antagonist for treating cancer in a subject.

44, An anti-a5p1 antibody according to any one of claims 1-27 and a VEGF
antagonist for treating ocular disease having abnormal angiogenesis in a subject.

45. An anti-05B1 antibody according to any one of claims 1-27 and a VEGF
antagomst for treating autoimmune disease having abnormal angiogenesis in a subject.

46.  The anti-a5B1 antibody and VEGF antagonist according to any one of claims 42-45,
wherein the subject has elevated aSB1 levels in a diseased tissue compared 1o tissue
from a subject not suffering from the disease.

47.  The anti-a5B! antibody and VEGF antagonist according to any one of claims 42-46,
wherein the subject is to be further 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.

48, The anti-a581 antibody and VEGF antagonist according to any one of claims 42-47,
wherein the VEGF antagonist can be competitively inhibited from binding to human
VEGF by bevacizamab.

49.  The anti-e5p1 antibody and VEGF antagonist according to claim 48, wherein the VEGF
antagonist is bevacizumab.

50. Use of an antibody according to any one of claims 1-27 in the manufacture of a
medicament for inhibiting angiogenesis and/or vascular permeabﬂxty or leakage in a
subject.

51. Use of an antibody according to any one of claims 1-27 in the manufacture of a
medicament for treating a disease in a subject, wherein the disease has abnormal
angiogenesis or vascular permeability or leakage.

52. Use of an anti-a5p1 antibody according to any one of claims 1-27 and/or a VEGF
antagonist for the manufacture of medicaments for inhibiting angiogenesis and/or
vascular permeability or leakage in a subject suffering from a disease, wherein the
medicament is used in combination with the VEGF antagonist or the anti-a5p1 antibody.

53.  Useof an anti-o5f1 antibody according to any one of claims 1-27 and/or a VEGF
antagonist for the manufacture of medicaments for the treatment of cancer in a subject,
wherein the medicament is used in combination with the VEGF antagonist or the anti-
aSB1 antibody.

54, Use of an anti-a5p1 antibody according to any one of claims 1-27 and/or a VEGF
antagonist for the manufacture of medicaments for the treatment of an ocular discase
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Phe Asp val Trp Gly Gin Gly Thr 110 P2460R1w0 <210> 10 <211> 11 <212> PRT <213> Atrtificial
sequence <220> <223> Sequence is Synthesized <220> <221> unsure

having abnormal angiogenesis in a subject, wherein the medicament is used in combination
with the VEGF antagonist or the anti-aSp1 antibody.

55. Useof an anti-o551 antibody according to any one of claims 1-27 and/or a VEGF

- antagonist for the manufacture of medicaments for the treatment of an autoimmune
disease having abnormal angiogenesis in a subject, wherein the medicament is used in
combination with the VEGF antagonist or the anti-a.581 antibody.

56.  Theuse according to any one of claims 50-55, wherein the subject has elevated u3pi
levels in a diseased tissue compared to tissue from a subject not suffering from the disease.

537.  The use according to any one of claims 50-36, wherein the subject is to be further
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,

58.  The use according to any one of claims 52-57, wherein the VEGF antagonist can be
competitively inhibited from binding to human VEGF by bevacizumab.

59. The use according to claim 58, wherein the VEGF antagonist is bevacizumab,

60. A kit for detecting w531 protein in a patient comprising (a) an anti-e5p! antibody
according to any one of claims 1-25, 28, and 29, and (b) instructions for detecting a5p1 protein
in the patient.

61, An article of manufacture for treating cancer, ocular disease or autoimmune
disease in a patient comprising (a) an anti-¢581 antibody according to any one of claims
1-27, and (b) instructions for administering the anti-a51 antibody to the patient.

62.  The article of manufacture of claim 61 further comprising a VEGF antagonist.

63.  Use of an anti-a5B1 antibody according to any one of claims 1-27 and a VEGF
antagonist for the manufacture of medicaments for inhibiting angiogenesis and/or
vascular permeabtlity or leakage in a subject suffering from a disease.

64.  Use of an anti-a5P1 antibody according to any one of claims 1-27 for the manufacture
of a medicament for inhibiting angiogenesis and/or vascular permeability or leakage in a
subject suffering from a disease, wherein the medicament is used in combination with a VEGF
antagonist.

65.  Use of a VEGF antagonist for the manufacture of a medicament for inhibiting
angiogenesis and/or vascular permeability or leakage in a subject suffering from a disease,
wherein the medicament is used in combination with the anti-a5B1 antibody according to any
one of claims 1-27.
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<222> 5 <223> xaa is Asn or Ser <400> 10 Lys Ala Ser Gin Xaa Val Gly Ser Asp Val Ala 510 <210>
11 <211> 7 <212> PRT <213> Atrtificial sequence <220> <223> v-region

66.  Use of an anti-a5P1 antibody according to any one of claims 1-27 and a VEGF
antagonist for the manufacture of medicaments for the treatment of cancer in a subject.

67.  Use of an anti-0581 antibody according to any one of claims 1-27 for the manufacture
of a medicament for the treatment of cancer in a subject, wherein the medicament is used in
combination with a VEGF antagonist.

68.  Use of a VEGF antagonist for the manufacture of a medicament for the treatment of
cancer in a subject, wherein the medicament is used in combination with an anti-a5B1 antlbody
according to any one of claims 1-27. '

69.  Use of an anti-a5f1 antibody according to any one of claims 1-27 and a VEGF
-antagonist for the manufacture of medicaments for the treatment of an ocular disease having
abnormal angiogenesis in a subject.

70.  Use of an anti-a5p1 antibody according to any one of claims 1-27 for the manufacture
of a medicament for the treatment of an ocular disease having abnormal angiogenesis in a
subject, wherein the medicament is used in combination with a VEGF antagonist.

71.  Use of a VEGF antagonist for the manufacture of a medicament for the treatment of an
ocular disease having abnormal angiogenesis in a subject, wherein the medicament is used in
combination with the anti-«3B1 antibody according to any one of claims 1-27.

72.  Use of an anti-u5B1 antibody according to any one of claims 1-27 and a VEGF
antagonist for the manufacture of medicaments for the treatment of an autoimmune disease
having abnormal angiogenesis in a subject.

73.  Use of an anti-a5[1 antibody according to any one of claims 1-27 for the manufacture
of a medicament for the treatment of an autoimmune disease having abnormal angiogenesis in
a subject, wherein the medicament is used in combination with a VEGF antagonist.

74.  Use of a VEGF antagonist for the manufacture of a medicament for the treatment of an
autoimmune disease having abnormal angiogenesis in a subject, wherein the medicament is
used in combination with the anti-a581 antibody according to any one of claims 1-27.

76



<400> 11 ser Thr Ser Tyr Arg Tyr Ser 5 <210> 12 <211> 9 <212> PRT <213> Atrtificial sequence
<220> <223> Sequence is Synthesized <220> <221> Unsure

75. The use according to any one of claims 63-74, wherein the subject has elevated a5B1
levels in a diseased tissue compared to tissue from a subject not suffering from the disease.

76.  The use according to any one of claims 63-75, wherein the subject is to be further
administered with a therapeutic agent selected from the group consisting of an antineoplastic
agent, a chemotherapeutic agent, a growth inhibitory agent and a cytotoxic agent.

77. The use according to any one of claims 63-76, wherein the VEGF antagonist can be
competitively inhibited from binding to human VEGF by bevacizumab.

78. The use according to claim 77, wherein the VEGF antagonist is bevacizumab.
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<222> 4 <223> xaa is Asn or Ser <400> 12 Gin Gin Tyr xaa Ser Tyr Pro Phe Thr 5 <210> 13 <211>
10 <212> PRT <213> Atrtificial sequence <220> <223> sequence is synthesized <220> <221> xaa
<222>5

P2460R1IWO
Sequence Listing

<110> GENENTECH, INC.
Liang, wei-Ching
wu, Yan
Plowman, Gregory D.
Ye, weilan

<120> NOVEL ANTIBODIES
<130> P2460R1 WO

<150> us 60/975,471
<151> 2007-09-26

<160> 15
<210> 1
<211> 108
<212> PRT
<213> Artificial sequence
<220>
<223> V-region
<400> 1
Asp Ile GIn Met Thr GIn Ser Pro Ser Ser Leu Ser Ala Ser val
1 5 10 15
Gly Asp Arg val Thr Ite Thr Cys Lys Ala Ser GlIn Asn val Gly
20 25 30
Ser Asp val Ala Trp Tyr GIn GlIn Lys Pro Gly Lys Ala Pro Lys
35 40 45
Thr Leu ITe Tyr Ser Thr Ser Tyr Arg Tyr Ser Gly val Pro Ser
50 55 60
Arg Phe ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile
65 70 75
Ser Ser Leu GIn Pro Glu Asp Phe Ala Thr Tyr Tyr Cys GIn Gln
80 85 _ 90
Tyr Asn Ser Tyr Pro Phe Thr Phe Gly GIn Gly Thr Lys val Glu
95 100 105
ITe Lys Arg
<210> 2
<211> 108
<212> PRT
<213> Artificial sequence
<220>
<223> v-region
<400> 2
Asp Ile GIn Met Thr GIn Ser Pro Ser Ser Leu Ser Ala Ser val
1 5 10 15

page 1



<223> Xaa is Thr or Ser <400> 13 Gly Tyr Thr Phe xaa Asp Tyr Tyr Leu Tyr 510 P2460R1W0 <210>
14 <211> 17 <212> PRT <213> Atrtificial sequence <220> <223> xaal is Asn or Ser <220> <221>
other...

P2460R1W0O

Gly Asp Arg val Thr Ile Thr Cys Lys Ala Ser GIn Ser val Gly
20 25 30

" Ser Asp val Ala Trp Tyr Gin Gln Lys Pro Gly Lys Ala Pro Lys
35 40 45

Thr Leu Ile Tyr Ser Thr Ser Tyr Arg Tyr Ser Gly val Pro S%S
50 55

Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr teu Thr Ile
65 70 75

Ser Ser lLeuy Gln Pro Glu Asp Phe Ala Thr Tyr Tyr Cys GIn Gln
80 85 90

Tyr Ser Ser Tyr Pro Phe Thr Phe Gly GIn Gly Thr Lys val Glu
95 100 © 105

Ile Lys Arg

<210> 3

<211> 108

<212> PRT -
<213> Artificial sequence

<220>
<223> V-region

<400> 3
Asp Ile Gin Met Thr Gln Ser Pro Ser Ser Leu Ser Ala Ser val
1
Gly Asp Arg val Thr Ile Thr Cys Lys Ala Ser Gln Ser val Gly
20 25 30

ser Asp val Ala Trp Tyr GIn GIn Lys Pro Gly Lys Ala Pro Lys

35 40 45
Leu Leu Ile Tyr Ser Thr Ser Tyr Arg Tyr Ser Gly val Pro Ser
50 55 60
Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile
65 70 75
Ser Ser Leu GIn Pro Glu Asp Phe Ala Thr Tyr Tyr Cys GIn Gln
80 85 90
Tyr Ser Ser Tyr Pro Phe Thr phe Gly GIn Gly Thr Lys val Glu
95 100 105
Ile Lys Arg
<210> 4
<211> 108
<212> PRT
<213> Artificial sequence
<220>
<223> v-region
<400> 4
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<222> 12 <223> XaaZ2 is Asn or Ala <220> <221> Other... <222> 14 <223> Xaa3 is ASn or Ala <220>
<221> other.<222> 17 <223> xaa4 is Asn or Gly <400> 14 Gly lle ser Pro Ser Xaa Gly Gly Thr Thr
Phe Xaa Asp xaa Phe

P2460R1WO
Asp Ile Gin Met Thr G1n Ser Pro Ser Ser Leu Ser Ala Ser val
1 5 10 15

Gly Asp Arg val Thr ITe Thr Cys Lys Ala Ser GIn Ser val Gly
20 25 30

Ser Asp val Ala Trp Tyr GIn GIn Lys Pro Gly Lys Ala Pro Lys

35 40 45
Leu Leu Ile Tyr Ser Thr Ser Tyr Arg Tyr Ser Gly val Pro Ser
50 55 60
Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile
65 70 75
ser Ser Leu GIn Pro Glu Asp Phe Ala Thr Tyr Tyr Cys GlIn Gin
80 85 a0
Tyr Ser Ser Tyr Pro Phe Thr Phe Gly GIn Gly Thr Lys val Glu
95 1006 105

ITe Lys Arg

<210> 5
<211> 113
<212> PRT
<213> Artificial sequence
<220>
<223> V-region
<400> 5
Glu val G1n Leu val Glu Ser Gly Gly Gly Leu val Gin Pro Gly
1 5 10 15
Gly Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Tyr Thr Phe Thr
20 25 30
Asp Tyr Tyr teu Tyr Trp val Arg Gin Ala Pro Gly Lys Gly Leu
35 40 45
Glu Trp Ile Gly Gly Ile Ser Pro Ser Asn Gly Gly Thr Thr Phe
50 55 60
Asn Asp Asn Phe Glu Ash Lys Ala Thr Leu Ser val Asp Lys Ser
65 70 75
Lys Asn Thr Ala Tyr Leu Gln Met Asn Ser Leu Arg Ala Glu Asp
80 85 90
Thr Ala val Tyr Tyr Cys Thr Arg Asp Ala Tyr Gly Asp Trp Tyr
95 100 105
phe Asp val Trp Gly GIn Gly Thr
110
<210> 6
<211> 113
<212> PRT
<213> Artificial sequence
<220>
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151015 Glu Xaa <210> 15 <211> 10 <212> PRT <213> Artificial sequence <220> <223> v-region
<400> 15 Asp Ala Tyr Gly Asp Trp Tyr Phe Asp Val 510

P2460RIW0
<223> V-region
<400> 6
Glu val GIn Leu val Glu Ser Gly Gly Gly Leu val GIn Pro Gly
1 5 10 15
Gly Ser Leu Arg Leu Ser Cys Ala Ala ser Gly Tyr Thr Phe Thr
20 25 30
Asp Tyr Tyr Leu Tyr Trp val Arg Gln Ala Pro Gly Lys Gly Leu
35 40 45
Glu Trp Ile Gly Gly Ile Ser Pro Ser Ser Gly Gly Thr Thr Phe
50 55 60
Ala Asp Ala Phe Glu Gly Lys Ala Thr Leu Ser val Asp Lys Ser
65 70 75
Lys Asn Thr Ala Tyr Leu Gin Met Asn Ser Leu Arg Ala Glu Asp
80 85 90
Thr Ala val Tyr Tyr Cys Thr Arg Asp Ala Tyr Gly Asp Trp Tyr
g5 100 105
Phe Asp val Trp Gly GlIn Gly Thr
110
<210> 7
<211> 113
<212> PRT
<213> Artificial sequence
<220
<223> V-region
<400> 7
Glu val GIn Leu val Glu ser Gly Gly Gly Leu val GIn Pro Gly
1 5 10 15
Gly Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Tyr Thr phe Thr
20 25 30
Asp Tyr Tyr Leu Tyr Trp val Arg Gin Ala Pro Gly Lys Gly Leu
35 40 45
Glu Trp Ile Gly Gly 1le Ser Pro Ser Ser Gly Gly Thr Thr phe
50 ' 55 60
Ala Asp ser Phe Glu Gly Lys Ala Thr Leu Ser val Asp Lys Ser
65 70 75

Lys Asn Thr ATa Tyr teu Gin MeT Asn Ser Leu Arg Ala Glu Asp

80 85 90
Thr ala val Tyr Tyr Cys Thr Arg Asp Ala Tyr Gly Asp Trp Tyr
95 100 105
phe Asp val Trp Gly Gin Gly Thr
110
<210> 8
<211> 113
<212> PRT
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<213> Artificial

<220>

<223> V-region

<400> 8
Glu val
1
Gly ser
AsSp Tyr
Glu Trp
Ala Asp
LYS Asn
Thr Ala

Phe Asp

<210> 9
<211= 113

Gin

Leu

Tyr

val

Ala

Thr

val

val

<212> PRT
<213> Artificial

<220>

Leu

Arg

L.eu

Gly

Phe

Ala

Tyr

Trp

<223> v-region

<400> 9

Glu val GIn keu
1

Gly Ser
Asp Tyr
Glu Trp
Ala Asp
Lys Asn
Thr Ala

phe Asp

Leu

Tyr

val

Ala

Thr

val

val

Arg

Leu

Ser

Phe

Ala

Tyr

Trp

sequence

val Glu Ser
Leu Ser Cys
20

Tyr Trp val
35

Gly Ile Ser
50

Glu Gly Arg
65

Tyr Leu Gln
80

Tyr Cys Thr
95

Gly GIn Gly
110

sequence

val Glu Ser
Leu Ser Cys
20

Tyr Trp val
35

Gly ITe Ser
50

Glu Gly Arg
65

Tyr Leu Gin
80

Tyr Cys Thr
95

¢ly 6ln Gly
110

Gly

Ala

Arg

Pro

Phe

Met

Arg

Thr

Gly

Ala

Arg

Pro

Phe

Met

Arg

Thr

Gly

Ala

Gln

Ser

Thr

Asn

ASD

Gly

Ala

Glin

ser

Thr

Asnh

Asp

P2460R1wW0

Gly Leu
10

ser Gly
25

Ala Pro
40

ser Gly
55

Iie Ser
70

Ser Leu
85

Ala Tyr
100

Gly Leu
- 10

ser Gly
25

Ala Pro
40

ser Gly
55

Ile ser
70

ser Leu
85

Ala Tyr
100

Page 5

val

TYr

Gly

Gly

val

Arg

Gly

val

Tyr

Gly

Gly

val

Arg

Gly

GlIn

Thr

Lys

Thr

ASp

Ala

ASp

Gln

Thr

LyS

Thr

Asp

Ala

Asp

Pro

rhe

Gly

Thr

LysS

Glu

Trp

Pro

Phe

Gly

Thr

Lys

Glu

Trp

Gly
15

Ser
30

Ley
45

Phe
60

Ser
75

ASp
90

Tyr
105

Gly
15

ser
30

Leu
45

Phe
60

ser
75

ASp
90

Tyr
105



<Z210>
<Z211>
<212>
<213>

<220>
<223>

<220>
<221>
<222>
<223>

<400>

10

11

PRT

artificial sequence

Sequence 1s Synthesized

Unsure
S -
Xaa 1s Asn or Ser

10

P2460R1W0

Lys Ala Ser GlIn Xaa val Gly Ser Asp Vgg Ala
5

<210>
<211>
<212>
<213>

<220>
<223>

<400>

11

7

PRT

Artificial sequence

V-region

11 :

ser Thr Ser Tyr Arg Tyr Ser
5

<210>
<211>
<212>
<213>

<220>
<223>

<220>
<Z221>
<222>
<223>

<400>

12

9

PRT

Artificial sequence

Seguence is Synthesized

Unsure
4
Xaa is Asn or Ser

12

Gln GIn Tyr Xaa Seg Tyr Pro Phe Thr

<210>
<211>
<212>
<213>

<220>
<223>

<220>
<221>
<222>
<223>

<400>

13

10

PRT

Artificial sequence

sequence is synthesized

Xaa
S 2
Xaa is Thr or Ser

13

Gly Tyr Thr Phe Xaa Asp Tyr Tyr Leu T{B
5
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P2460R1IWO
<210> 14
<211> 17
<212> PRT
<213> Artificial sequence

<220>
<223> Xaal is Asn or Ser

<220>

<221> Other...

<222> 12

<223> Xaa?2 is Asn or Ala

<220>

<221> other...

<222> 14

<223> Xaa3d §s Asn or Ala

<220>

<221> Other...

<222> 17

<223> Xaad is Asn or Gly

<400> 14 .
Gly Ile ser Pro Ser Xaa Gly Gly Thr Thr Phe Xaa Asp Xaa Phg
1 5 10 . 1

Glu Xaa

<210> 15

<211> 10

<212> PRT

<213> Artificial seguence

<220>
<223> V-region

<400> 15
Asp Ala Tyr Gly Asg Trp Tyr Phe Asp val
10
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