NOVEL ANTI - a5bl ANTI BODI ES AND USES THEREOF CROSS- REFERENCE TO RELATED
APPLI CATI ONS [ 00001] This application clainms the benefit of U S

Provi si orwsib 2Paviants4 Appl i cation No. 61/ 163241, filed March/id29010206291 t he
di scl osure of which is incorporated by reference inits entirety for al
pur poses. FIELD OF THE | NVENTI ON [ 00002] The present invention relates to
novel a b antibodies, conpositions and kits conprising the antibodi es and
met hods for using the antibodi es. BACKGROUND COF THE | NVENTI ON [ 00003] ab5bl
integrinis a cell nmenbrane glycoprotein that nedi ates cel |l - ECM
interactions through its major ligand, fibronectin. a5bl integrin plays a
role in cell m graNOVELANTReSHT ANTIBOCHRS ANDWSESTHERSGH s of a5bl
integrin are elevated in tunor vascul ar endothelium (e.g., gastric,

col orectal hepatocellular, uterocervial, and breast carcinomas) and ot her

angi ogeni ¢ vessel s. @ﬁéﬁsiﬁmlﬁcﬁﬁﬂyk@L@ﬁEﬁ'M"PLFP@NTI@ﬁ@Ci ation with

endot helial cells and the assenbly of the endothelial extracellular matrix
during angi ogenesis. As such, a5bl integrin is a useful target for

i nhi bition of i,agenesi s and sensitizatio cel.l.s t he effects of a
VEGE ant agonilX001OBE0 AT iGE ciei e pERE: REL PEvHEn Pl R ABEUREBE: ¢ ons
and net heds1f 06324ar GRE MEciR2D! 20001 188 HisBlosdiB @ f RhEHE incofpeeatd B rdTeeh& hhi s
and ot her needs. SUMVARY OF THE |I'NVENTI ON [ 00005] The present’ i nvention

pr ovi degtsrentiedty &nmtall-partpsant i bodi es derived fromthe nmonocl onal anti body

18C12, kits and conpositions ﬁ%mbfi&gﬁ% @gEg&%@g anti- a bi antibodies,

and net hods of maki ng and/ or using iment of the invention
provi des an anti-a b anti body conprising a VL domain conprising a CDR-LI
conprising TL-S/T-S/P/IT-QNHF/S-T/I-Y-KT-1-@DS (SEQ 1D NO 15); a
CDR- L2 conpr i[800Q7 11 The nesensinppntiog rgfatss &p poviel pyBy-apgiRpdips, cenreyitignsgndkys ( SEQ

| D NO A -] 3. | Si - - SIA Y-S L7T-GYV/ | (SEQ ID
]C%nﬁéﬁlé&% Olb%ﬁf&';’ Edhc?hf%ﬁloﬁé ‘fbrgs%&ﬁﬂf%dgs" . (SEQ

NO 17); mal n conpri sing conprising GFTFS-N ARW WY
(SEQ ID NO 18); a CDR- H2 conprising G KTKP-N A/ T- | / R- YAT- E/ QYADSVKG ( SEQ

ID NO 19); and a CDR-H conprising L/V-T - RI K- YFDY (SEQ I D NO 20). In
sone enbodi nents, the ant Aﬁ%@%ﬁﬂ%&&? E%N%TIQN/L domai n conprising a
CDR- LI, CDR-L2, and CDR-L3 each conprising a sequence set forth in Figure 3

and a VH domain conprising a COR-H, CDR-H2, and CDR-H3 each conprising a
[00003] o5 integrin is a cell membrane glycoprotein that mediates cell-ECM

interactions through its major ligand, fibronectin. a5B1 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. a5B1 integrin modulates mural cell association with endothelial
cells and the assembly of the endothelial extracellular matrix during angiogenesis. As such,
aSB1 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

a5pB1 integrin. The present invention meets this and other needs.
SUMMARY OF THE INVENTION

[00005] The present invention provides novel anti-asf; antibodies derived from the
monoclonal antibody 18C12, kits and compositions comprising the novel anti- asf3;

antibodies, and methods of making and/or using them.



sequence set forth in Figure 3, i.e., a VL donmain conprising a CDR-LI
conprising a sequence set forth in SEQ ID NO 21, 22, 23, or 24, a CDR-L2
conpri si yoaorequsace set forth in SEQ ID NGO 25, 26, 2PcTars2@8/,02&0d a
CDR-L3 conprising a sequence set forth in SEQ ID NO 29, 30, 31, or 32; and

a VH domai n_aowgdrhisddigiest SERR il et Do G i ethindansie@Be e bod g tomprisifg b VISEQ | D
NGO 34 or 35, a CDR-H2 conprising a sequence set forth in SEQ ID NO 36 or
37 and QUEDRCMBDTEHH? CH) nglaoeleaﬁeaé@ S/dtSP O Ny FSE® T Kb 1- @@/839 or

I d
corrpr Psf(gg 1(nﬂ;)ﬁ?)ne ?EgI:RQt?g %@%lggéﬁaﬁﬁg@@%c@é%@% ;Ns?@% any one of
SEQdI D NOB:-D/IVISEQ ID 5OTES)eatia i gbﬁlprltlhg camsmwsnanmsmwsmnp@ys es a
' Some CHETHRHRAGT YR80 A e SormPEUE s L e e R A
conpri sipg BEQ (SEdDhNENY).a MHRAPIEMR IQQHQG'H%‘FKQ NERrIR NA T E2). I n sone

enbodi nents, the anti-a bi anti body conprises a VL domain conprising SEQ ID
NO 6 andY ADSNKE)(S;EQ Ibd‘fﬁéﬂ%mg aSHIRAED ¢d@npristrg 1L4Y-S6rd/ leRIBdY hPiYt GEQ he

anti - t ss VL dormai isin SE D, NO.7 and a VH
domai n clg)nga @3 g¥ q@'el% h? ﬁn%{}h@a ﬁ% i‘%’i‘ﬁma b anti body
conpri S%n@rm’ingcacmmtw@mml adl SBR-1 PeN@ Bnpiiding a\é'éhﬂg?l@@'séi 6@ FighRg SEQ
| D NO In sone enbodi nents, the anti-a bi antibody is human, humani zed

or chi rre}mﬁi a YH domenie peroptiisieme COREL 12 DR- H2b¢ndﬁDRtItIﬁjyaqh§oalpmme@l onal
ant | body eqlbenccj;@;ge% kbmolgfgurerﬁt e, 5% (?%am rnpp%mé a*&‘f?ﬁ%,goc trﬁﬁlgvg t E the

18C12 anti t6-ath int one e
nonocl onaludot Isé’i(fdt&’h hBSEQQDIN‘@fll(; 2am3 b@dzy a CDRSIONEorepaXet ABdafusncctdde anti-a
b anti body iiS_an antib fragment that binds a b.. In sone errbodl nents,

t he antifort hnbﬁEerWB@d%Sﬂé 36082t etndry GRR-Ta3 erypprismga seqyemegysy forth in
single- g ip RO (L 531, B3 EUnli LAGT ARk irf M ARAIA e?ghlg% lﬁwﬁg@m%m' body. In

some enbodi nent s, € antl-4d y 1s r a full
| engt h Isgkence mtfm@ne%malbr}ﬁm}ﬂ ort]ﬁeaé]ﬂR—Héz dmpaiingrodyueccab fopgkdn f ¢

ant i body, l1ispecific tihody. In sone enbodi ispecjf c
ant i bodyﬂﬁﬁ rtﬁ;@'/ééﬂ %ﬁ% iﬂ%‘”ﬁ WE’@gaaSﬁﬂ‘éf‘dlﬁﬂ?%ttfne 1? §%§35é§@o§$er§§ms
the antis 49 lph s@ bﬁ@@diniaﬁe @@ aﬁdlio@&eﬁnewﬁ@& ns%ym @aih RoSBHAEng any
enbodi ments, the anti-a bi anti bod y is altered to decrease or prevent

ant i bodyond@rﬁéﬂ@eﬂil NEel:3-tilaad 2 ¢{H domringiomprisiipaay pnoof SBQIDNEAL ! ldebdndent

encodi ngorremEoy T ol et ok ey U Teaaee o I WA

portion b atvig demai PRI rEAISEQ ED woN29TrAs&ﬁ@§rhbédihieﬁn thk An§RE/ antibody
enbodi nents, the anti-a b anti bod% has been nodified to increase or

decr easecompsiserad VLI domain porpriranrsSEQ 1B NOyang)| a KHi degnaimeomprisieg SEQdPd
Z egi”enceNS 150G}, 08nd B0 EEinRREst R n80sp NGeB0Y B ses b VS QIaif BRI ERRt - the

SEQ ID NO:6 and a VH domain comprising SEQ ID NO:13. In some embodiments, the anti-
asP; antibody comprises a VL. domain comprising SEQ ID NO:7 and a VH domain
comprising SEQ ID NO:13. In some embodiments, the anti-osf3; antibody comprises a VL
domain comprising SEQ ID NO:8 and a VH domain comprising SEQ ID NO:14. In some
embodiments, the anti-osP; antibody is human, humanized or chimeric. In one embodiment,
the anti-osP; antibody is a monoclonal antibody. In some embodiments, the anti-asf;
antibody competes with the 18C12 antibody for binding to asP; integrin. In some
embodiments, the monoclonal antibody is a chimeric antibody. In some embodiments, the
anti-asP; antibody is an antibody fragment that binds asfB;. In some embodiments, the anti-
asP; antibody is selected from: a Fab, Fab’, a F(ab)’,, single-chain Fv (scFv), an Fv
fragment; a diabody and a linear antibody. In some embodiments, the anti-osf; antibody is a

full length IgG1 or a full length IgG4. In some embodiments, the anti-asf; antibody is a
2



antibody is part of an an inmunoonjugate conjugated to another entity
(e.g., a therapeutic agent or a detectable |label). In sone enbodi nents, the
t her apeutwo 2erwi1i3s4i s a cytotoxi c agent (e.g., radi oact iPce/issabop9l a
toxin, a growth-inhibitory agent, or a chenotherapeutic agent). In sone

enbodi ey cifichatibedyesitahlhigishbRd adtiody.f InohRs@eivdidyes, the biggicdicsot ope, or
an enzyne. [00006] Further enbodi nents of the invention provide nucleic

aci d nol %h@@sbla%XHGH@némandtlhéVMH argaganisin{n YRR @BbRERts JBYaMET ei n,
The mucl GPHEEbEE RaCRIRELRY Ecld Ut ShE A Ao AN abPLird SHHIRE. DL 03,
of produg a]mtge(atwd@fea'sdﬂﬁr I&Eventt mtmodgmlbp&?ldntte&tllﬂm Cy’ttbta)gd:lﬂyQAﬁ(]C ) bhe (rjret Ihods

t t he oS ce S (6] a I S roauce n
sonm Ie?rltfggmi%ﬂ g 31?6}%@6%%%%0&%} actiyHpLe geby AtV tﬁﬁauff +i8 25k i body from
the hostsegglnke 615&99%7d1@ﬁ9 bR tl@gﬁﬁgb@nqﬁ s&he Ellﬂ@odlﬂl‘éﬁ@t 'ﬂh@ e RIS

phar maceuti cal conp SItIO s conprising a'a anti body of this invention
and a phbe aededy combliyesadeZPtiabibstimeon. | hrsomemrsbnmnaltbcthkt amhtx§81 attileody

h t | t furth t | t th
Pour | orhreh mAGHER Shiae At Aest et DBl o Dot & o ORI |
some’ enhat) e chORlidel FeppRlonaTeRt £body e 15 8bAE LABodInRM, Aot OXi C

agent, a chenotherapeutic agent, a growth-inhibitory agent, or an
ant i - angingheds is pagjehen an ﬁn@@n@ommﬁmjmmﬁa@d tp h@otw@ntlasn(e@omihgtapmyl%n

anti - VEGE @ or'_flﬁd)egéétabie gque de'm%%ﬁ éntgf hl%e t%nttagel}{E enti r?ﬂl;sggo Nodig agent . o

bevaci zu |nven 10 rOVI ure an

conpri si(ag.,irfdibactiet Ils@ftipef @foxdeh%e@wmgnmbbbry(a%egt or & Bhan@hidrhestic whaentham been
treated with a VEGF an oni st) [ 00008] Anot her enbodi nent of the
i nvent i SAMSEACY gge%tt ectbl¢ fabeltip AdLUSTRBF ¢ ¥ SURYIBIPIOECSfH SMeBZANG ease or

di sorder inv bMOd?ﬁT[ﬂP{h%f Eﬁﬁt (@Hﬁh&%‘?ﬂ%ﬁh&nﬁﬁﬂ%‘f&&é nRGEIEAR N d1EHesOr
vascul ar | ea age met s conprising admnistering a therapeutically
ef f ect i wacading atiy mﬁthb heti-afianébddicadusciadi lescin esprastien veomicompasing éhe

subj ect ereb ti t he di sease or .dis by.parti IIy or
conpl et é}ug‘ipeﬂ%’rﬁl%ﬁ @0855 BraoaIPrisRgi Ry RYP gmﬁf@i?&&ﬁlﬁlﬂ%eﬁ%ﬁﬁww

vascul armlzé%ﬁ%ﬁ%?&wdé ﬁeﬁ@@o%&%ﬁ?ﬁy%f the Mﬁﬁﬁsﬁﬁﬁﬁm%s%sdrﬁ)eé heRin, the
adm nistered t0 the subject. I'n sone enbodi ments, the VEGF antagoni'st and

the ant imetbbds cantpirisogycudtnengtheihobtstells ealthabthewntibotyli iy praducgbnle sembodi ment s,

t oe vent 1categ RS 3he A0el B iRt tarfbri af bR e B R T AR S el onsi ve 1o

VEGF ant agO”'[@OOGﬂRﬂ@;ﬂbﬁzﬁ endbddBRHRs GITHO iveBidrSprotide pHisRRsRi@r di sorder is
selected from_ a cancer, an inmmune di sease or an ocul ar di sease. According

to one eBUEBINERT COMMESIRY & eds anigrodyiod drislawentonsuldacpampativally aseenteble unor |
a netast %I’ﬁe(f tI e etﬁb&ﬁln%,{lttsl A2 pﬁaﬁiﬁg&{ﬁcaﬁco%pso%ﬂ%%s tﬂ%ep gorﬁﬁrlﬂeaart least one,

neovascul ari sa 1 on,
two, three, four, or more additional agent(s) including, ¢.g., a VEGF antagonist. In some

embodiments, the additional agent(s) are selected from a cytotoxic agent, a chemotherapeutic
agent, a growth-inhibitory agent, or an anti-angiogenic agent. In some embodiments, the
VEGF antagonist is an anti-VEGF antibody. In some embodiments, the anti-VEGF antibody
is bevacizumab. The invention also provides articles of manufacture and kits comprising
instructions for detecting asP; (e.g., in a subject who has been treated with a VEGF
antagonist).

[00008] Another embodiment of the invention provides methods of treating subjects
suffering from a disease or disorder involving abnormal angiogenesis, vascular permeability,
or vascular leakage. The methods comprising administering a therapeutically effective
amount of the anti-as[3; antibodies described herein to the subject, thereby treating the disease

or disorder (e.g., by partially or completely inhibiting abnormal angiogenesis, vascular
3



havi ng abnormal angi ogenesis, a disease arising after transplantation into
the subject and a di sease havi ng abnornmal proliferation of fbrovascul ar

ti ssue. Avoantvngsto anot her enbodi ment, the cancer is e®elrastadobsom
breast cancer (including netastatic breast cancer), cervical cancer,

col or ectiRlmeIGET or(Vah&l1atd kA g R IASHRAL efmb6 @INNES b MEGRMG Fnist iddlg cancer
(i ncluding non-small cell lung cancer), non-kbdgkins Iynggona ( NHL

chroni ¢ APHpREEtP thq wiieshi 18 somerrabodanenty dic ¥ EUF snteois rtéiarh%émi-ptzrﬁn udi ng
homone r.afir, é}%dﬁhﬁa&%%oﬁ&%ﬁg ' io rrs;o?ﬂe ﬁlentb%ﬁé’v%'@fei: DEGIOnERAE e

mel anoma, ovarian cancer, Nneso , SO I SsUe cancer,

gast r oi rinésdspnaitibstly areddntiniswred sgtinm@iohbgt Brnenrednibddom ones,aheldisedst bpl e

nyel oma. | Ac¢or.di ng to another enbodi ment, the disease is selected from

r et i nopatityIcrayEPRIEEdO Yl A agRIgY AR P FRMmE SMOREMANDINC WtcarRY ¢

macul ar £deaB.is (&P oM ClaltaRGs) éﬁ%hﬁﬂur%%s@hse %’h‘ﬁ Jbdar Ms@?%&&ﬁgir%% atr ophy

(for prevention of progression to wet ) rubeosis; psoriasis,
i nf | anmetnereynbodmadnt,dhs diasase ohdisomley isiscleated fiiom: sy sediddmmor, di radtestates tumor,

h th . Q. if ti. di,abet i t.i t h hriti . 0.,
gt B0 BN R AN S AR R A AT AR T AR A R
bowel diRQaS&bnEMMLBhEosdHbiR MM #EER0 arif Qﬂﬂé&raﬁl@glhﬁaﬂimﬁm@@le RBjbet agfONI C

uveitis, chronic vitritrs, corneal graf rejection, cornea

neovasc ulisebelavintgmbnennd eaplifgratipn of ébwastoulatissiat i“srord@reohmnsthel sease,
yopi 2. SGULARSAYAREUL ArCALAgaRG: GRICLS d ARARE: o RRIRNL %y cancen.
pol yarteritrs, post-Taser radial Keratotony, retrnab neovascularizati’on,

Sogr ens @ywichl eafer, Wolbesadilicuteet Gintlutihg rastadtitic @l @edthlasancdryighd ddhta@mmat i on,
nephroti ¢ syndronme, edenm, ascites associated with nalignancies, stroke,
angi of i Hinshlizgepenyhedluag cyicsiicrpatofgkiphlmphpogi(WERY, chieric met hods
further = ] F J if. 10 . i .g., an
ant 1 - neap L, e o AR N S PR oy agent
or a cytpbdoxccamgeniver tancthacgididactk cie0)dY]land@ia, anaidneran esrpodsotestionaf t he

i nvention_provides nmethods of treatjng canc in a subject, the nethods
conpr i sisRY:USEHRARFSY %ééfrﬁ@itisr}g%légeﬁ@l E%}qrygqtéﬁaém%ulé%mﬁ angfm‘élltlgEG:
antagonhﬁ&d@@ﬂ.QEa%ﬂ&@%@?ﬁhhéﬂ%ﬂQﬂﬁMm&Qh&B%ei%?&ﬁﬁ&nﬁiﬂmﬁp%ﬁh%ﬁQQQJﬁﬁnt5’

the VEG- ant agoni st and the anti-asbi antibody are adm nistered
concur r gnlateg. maqulas dneaetacion fegt wet AMD VEGBcanmagdai sfemandgtinbleveanti -a b

ti bod . adgini.st er ed tially, | diments, th i
FesponsiQaE SRR S EE APt Bhielrob P BB TG TR MBI S8 ap et or
the i nveatimgRuiodii fkRsiasTetanafSaraloi Ak Nds@LE hahalyad uragidlsahdre@gener ati on

(AVD) (i ncluding, e.g., wet age-rel ated macul ar degeneration) in a subject
suf f er i rialictle meNBpathy . grepiab esatevsrihalicsic sigfinoaaity hiasthets (veg apsonatiapéyttiseal | y

:\LL?Ct i Vo%‘[e%%ﬂlis, ﬂ{r%lﬁl %ﬁ'ﬁ{t%&&?gﬁﬁ%}’é@%‘&ﬁP%ela(ﬂgéta_séa cgrog tiinﬁg Xlatti8%,t he
ject. I'n sone’ enbodi nent's, the ant'agoni st an e anti-a b anti body
ar e adm ohir@tiefegidalcdunetimean) thipnic uveitis, chronic vitritis, corneal graft rejection, corneal

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,

angiofibroma and neovascular glaucoma. In one embodiment, the methods further comprise

administering an additional therapeutic agent (e.g., an anti-neoplastic agent, a

chemotherapeutic agent, a growth inhibitory agent, or a cytotoxic agent) to the subject.

[00009] Yet another embodiment of the invention provides methods of treating
cancer in a subject, the methods comprising: administering therapeutically effective amount

of a VEGF antagonist and an anti-asf; antibody to the subject. In some embodiments, the

VEGF antagonist and the anti-asfB; antibody are administered concurrently. In some
4



In sone enbodi nents, the VEGF antagoni st and the anti-a b antibody are
adm ni stered sequentially. In yet another enbodi nent, a nethod of treating
an aut oi rwonelodiis®mase i n a subject conprising the step eCTaspemwioss2eri ng a
therapeutically effective anmount of a VEGF antagoni st and an a bi

ant agoniegibodneiss, teny EGFamtapeaideatd tt hiti-iosp Rhtvodede addiiterddl sddueh@IIE .
enbodi nents, the VEGF antagonist is initially admnistered to the subject
to be triBapwg cabgdinpratss Hici CARGE LaIPPBSH 19 y@%b@é@ﬁ?@tﬁ%ﬂ%@ﬁ nistered to the

subject. In i ] . i t.agoni st
are adm ni st g@g@mﬁg@ ? %@@E@g@@?f ﬁé@%ﬁ%ﬁg{oﬁdﬁgg%ﬁﬁe&gﬁﬁgg?tﬁ%nagg, t he
anti-a htlagtrhdaty dYESEraioh MDD stindlsdingidd. avttagadeiet stenkd dég@ntheaosubj ect
to be treated and_t he VEGF antagoni st is subsequently adm nistered to the
subj ect .M PURIGREUERDRY rﬁglnft\%@?,athfemé@eﬂ%mwm&r@ PRSI ﬂ%@@p@rﬁ@ﬂﬂy

ant agoni FectiM drthoddt 8 f § WHEGE hnth SR LS %%i-&gﬂ_ltaﬁtiﬁ/ 0 ﬁ%}b’&? Sih sbhfeat ment

and then the subject Is treated wth the anti-a b antibody. In one

parti culcarbodmbods, enVEGHatapobiseatd the anti-esl edtibddyhare hdmiviE@cdnomyoridy. when
the cancer i s non-i nvasi,v early sta and. treated with the.antj-a bi
i baad R o Re et LR SRSt i TnC i B e GER  omi ng
treated gaddntibitg IRt adther@ntodanédt POR¥HBA ST abaUR Bty iRImuUne \iRe8sel iR ad

di seased tissue conpared to tissue froma subject not suffering fromthe
di sease svbjceioroparstngthe plop obiadreinseating astberapeutivakiy pidedtivs mmevat oftahéEGEt hod
can further jncl t he_step.of de ing a b .in the subject, e.g., in a
di seased' nfai Oglﬁgangfdat%eaﬁef%nzga%%ésgtc Olﬁu%r%ﬁ%y W%%ﬁu%nr%ltagﬁés rso?lll.dg \ccording to one
enbodi ment, t[he0iNViasome ceibddiiicnts tle VBGAShagbaiedis ¢ENgI®f adniiatasred oghé 0
anot her epbodi nent, the early stage _cancer is a cancer treated by adjuvant

t her apy SuBicgt to bersatsd vad Hipangrosgurnfibedy is eberaaeytly sdpobigrediodhs siieftt o one
enbodi e ' b ti=a b
ot t bodytpgfte shbSim e le PRor i eTHA £81nd Gepinaiaal Sl Mrhfisiedithe ® P s
becone rsabgearcdimuitatcoudizGn somtcagobodmneits,cht amintis B Aatosdyi IBGE antgorikter

enbodi nent, .the subject to be treated with an i-a bi .antibody and a VEGF
ant agoni'8ttiall¥ a@faﬁ%%rﬁﬁ@o PRSHNsC 1B PagEHET en%_ﬁiﬁéﬁé% ISR Bre W é%fﬁaeytqbeen _
treated JuhlifsREAEIUY AU subRRl 3P Yomd BmBHERRARCM WBREet if HEatEARSh IRt EBRt i ent s
rel apsed, refractory or resistant to a chenot hérapeutic agent such

asi ri notatrgonisBxdihthesibplict suwaresposaase s EGh ehtageniutcatmant and thieh tha ed t o,
nmet astati ¢. col orectal..cancer el sed et ast ati,c col or.ectal, cancer.

ot ast atEEa BeFn BidR ks niPRE: 4TPhF Ph Bhy G ERORUREL I RERE s o
HER2+ brigasdd wi®e VE @ hitdgitist iiRadhe CAR&EE no@thvaviabbr EERZtaddr @astcateancer,
metastati c pancreatic cancer, adjuvant col on cancer, ad! uvant non-smal |

cel | | untitie Biseat-osBinibady whet thg|caneen éseinvasad) Joanetheiosm pntegibject ung
cancer  ABIATHA G ATBL - S8 LhubRALEP0S e F1AR AL Rl B Fancer
compared to tissue from a subject not suffering from the disease or compared to non-diseased
tissue. In this instance, the method can further include the step of detecting asP; in the
subject, e.g., in a discased tissue after treatment with a VEGF antagonist. According to one
embodiment, the invasive cancer is a metastasized cancer. According to another embodiment,
the early stage cancer is a cancer treated by adjuvant therapy (e.g., chemotherapy or surgical
removal).
[00012] According to one embodiment of this invention, the subject to be treated
with an anti-asf; 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 an anti-osp; antibody and a VEGF antagonist is suffering from a

metastatic cancer or has previously been treated with adjuvant therapy. In one embodiment,

the candidate patient is relapsed, refractory or resistant to a chemotherapeutic agent such as
5



cell cancer. [00013] According to one enbodi nent, the subject suffering
froma di sease described herein is adm ni stered a nmai ntenance therapy after
t r eat mentwbaniovne2sdi sease with a VEG- ant agoni st, wher eiPoTiUse00mRSIVENANCE
therapy is an a bi antagoni st al one or sequentially or concurrently with a

VEGF antigigewtst .Exa@Pplhdf sheh &Seubeserdic Maniss not hMityELS, ndhdsagio RbRledt S
selected from an antibody, an i munoadhesin, a peptibody, a small nolecul e
and a nuenercrelipped mpfastats enlpigriabeancey, mekastatie becagiciac HolckPstkmeiastads ng VEGE

under stiLi Bar . i ; i . mphn Sone
oo i SOERe BRAStASHEERE st L0 XA EDND AC ARH AT Rl
ant i bodyyreascamaed nfegastatic pascrestieadheeddjutahecdot candEGrdjaniitmodymal ceApabl e
of beinqrconpetitLver inqibited from bi ndi ng hq human VEGF by the

Avast i n((F)S SHICE ady VakEecht| GrRisT1ad BBt s sethisdiiasheancen, metpstatic eepmall

antib _C’dyce-lﬁu Ber Hllé{m-ﬁg Egar_% c%ﬂéé_i‘;erh-btﬁstafﬂcfeﬁﬁpdeﬂ%aﬁ&? and Q&éhtlétff renal |
enbodi ment, the anti-VEGF anti body is the Avastin(r) antibody. According to

anot her ceHvedienent, the anti-VEGF anti body is selected fromthe group

consi sting of Fab, Fab', a F(ab)'..2, single-chajn.Fv.(scFy), an Fv
Fragnent  oa dPBRERyAchitae (s badimirsctye Sued ol s oAt HarS enbodi ment
t he VEGHc36HRE QR isladnfinibicfidQCrh hihfenaitielt htfatreRinnah® frahddiVEE wathch @ b
and is also a a b antagonist. [00015] A further enbodi ment of the invention

provi desViel howgowst, wbeusot tha gnaantpnapeo therapyiihamodaaplagonsispenstasd of
contai ning t a b protein. Th o rising (1) contacting the
e AT A i T

anti bodi'é ere €; and detecting formation of a

conpl ex bet wge0o0 t4)elntsbme@ftbodingen, tly W EGOdyitagoalist i98elactbd fripmotaai antibddy, SOnMe
enbodi nents, the sanple is froma E§$ient di agnosed with a _di sease

char act éiipBynggdhesiep RENtibadY: vYesedplecule spa 8 myglcio st iipybpidiase bt 1 i ty,

d/ 3 ] T .. i f..
Fvent i anEt i SRR et A G ARRE s B oD SIREY, PR Fpf GRTR and
f ol | ows. dBRinke). DESREHH M BFn (S HE DR NGE:(nR0 8] anfibgdy @se.) Amandcloil depi ct
o Sy LSRR B g . B MOTRAAR b Bt "0
hl 8C12. vcfémﬂa{@@%mﬁ%iﬂedtf?&ﬁ bidaiBG AuMfn AHAGBLY a&dAmsﬁE@ﬁanﬁﬁo@y. 5 eI 81

Figures 2Aand 2B depict alignment of sequences of the heavy-‘chain variable
domai n ftornether dndiddomemtgthe HansEGF a8CRly 1hh@TiR huBranizb@@1chimeric.

NECL2 v e AR e IO HASEND e A ROIP 2
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 bispecific
antibody that binds both VEGF and o5, and is also a osP; antagonist.

[00015] A further embodiment of the invention provides methods of detecting asf;
protein in a sample suspected of containing the osp; protein. The methods comprising
(1) contacting the antibodies described herein with the sample; and detecting formation of a
complex between the the anti- asp; antibody and the asP; protein. In some embodiments, the
sample is from a patient diagnosed with a disease characterized by abnormal angiogenesis ,
abnormal vascular permeability, and/or vascular leakage.

[00016] These and other embodiments of the invention are further described in the

detailed description that follows.



mat ured variants hl 8Cl2.v6; hl 8Cl2.v7; hl8Cl2.v9; hl8Cl2.vl5; hl8Cl2.vl6;

hl 8C12.v28; hl 8C12.v30; hl8Cl12.v51; hl8Cl2.v54; hl8Cl2.v70; and hl 8Cl2.v78.
[ 00020] Rwvouow/Aizkepi cts the results of a phage conpeti PCoOrUSELS828291
denonstrating binding of hl8Cl2.v3 parental clone, and 18Cl2 affinity

mat ured vari ants hl 8C12BRr6EF INERCRAPTIONMBTHE. VRAWINGGL2. vl 5; hl 8C12. vl 6;
hl 8C12.v28; hl 8C12.v30; hl8C12.v51; hl 8Cl12.v54; hl8Cl12.v70; and hl 8Cl2.v78

to human a5b L[PPRY rkigures bAGRd ] Brdcpist alignmasiof sesuengss pé et chapr vagiaple ACORE( r )

ot et o PO Al Al B BRLAD: Al 8C B AL Y human
adbl i ntEGCilD.v3] RIBCA2]veEh tREE. \GS tepindi Is1 &HE . woeH Laini3s and h 88 GI2AEORE( 1)

anal ysi s of of chi mer,i 8Cl12 .and hl 8Cl12.v6. 1, to human a b
i ntegrin. 3@3@118?%”@%%24 aaé epiqt RenRe) §60&fﬂn<‘§ssf}&@$my haial ysi s of

bi ndi ng \%aﬂ'efa@}[h%mvi%rﬂhe%%\@ §hh§£§t%r Yécib; :11,18@@@-2111"8@1%*\18 hl 8Cl2.v6. 1. 3,
hl 8C12.v6. 1.4, and hl 8Cl2.v6.I.5 and sets forth CDR- L2 sequence at

posi ti odéSS@év65CIta,m35(hd8Ca21d6anﬁmndddéﬂlafv&lkﬁe hI 8C12. v6 1 cl ones [00024]

b1ty of oHPDEIS) A sbErents iPRerdhPeETon s an il BT IR T RE Rl ng- of

U937 Ce'ﬂl@tulteﬁvfaﬁﬁlﬁﬁﬁ%@mvé 300233 VFImlsmz%dmcqtzsvltshmgce@uh%s of a
f bronectin bi ndi ng assay npar i na the abil of hanster 18Ci2 and

hl 8C12. VB 3C1BvEH: hlﬁﬁéﬁf\'éﬂehl\&qlﬁvﬁ ehltﬁCHélVﬁé 8(Uga7 Ocand 5183 2fFBonect i n.

[ 00026] Fi gurg ts ul f br onegt | i !

conparing the[ o%]dﬁgur%4%gm ttlalrg%elsggﬁpa ﬁgﬁlcg%fgﬁt\ll nFIﬂSg ergo%sag@é%e wth
the bi ndiiﬁtﬂn@fafﬁl&@l&@ﬁﬂwmﬁ(ddﬂé, ar{d)mmafﬁhigyhmetuiéd dﬁﬁh@ﬂﬁSCmEVfSeSm ts of
a HUVEC m ratl on assay

co ng the ability of chinmeric 18C
hl 8C12. VB8 1247 11P1]t8&'1f2é’r9eh1/\§r$}r? Widg &8¢ bnv Ke hﬂﬁlﬂ/ﬁcv%%hﬂ%%%ﬁq @ﬂ%ﬁé%vﬁln
00028] Fi ft
the abi 1o tar s hlEER2 e, mah RS Sy Qb BRI ERO0 Vi vl L00023]
Fi gure 13 dep6axl]thgurcesddptcss e resuttsinba BM@O@rEﬁ)fatna@ssa)ybnﬂa%ﬂf ng the
to redu e t unor

?)Elslc::%% lféque‘JYglél@\ﬂ%N%@mP@\Pf%]izn‘f E@?ﬁﬂ@( mslﬂlrf B hﬂr@fé gslélrﬁ%ﬁgn‘(} hti on

s basechl@mmgztIaqﬁrhtmtu@%fm%&ﬁaﬂwﬁlm@gﬁhbodl es that bind a b integrin.
The a bi antibodies are derived fromthe Ronocl %nal anti body 18Cl2 and can

be used in a [08032dtKigaf &dww&qo@awsaltanﬂa BilAgGOBdT i analysislod dmdirfeoef chiaerd e,
the a b| g gﬂggﬁgaglli r%lagr&?&%tegn conbi nation with other agents

for treat

[00023] Figure 7 depicts the results of a BIACORE® analysis of binding of h18C12.v6.1
clones h18C12.v6.1.1, h18C12.v6.1.2, h18C12.v6.1.3, h18C12.v6.1.4, and h18C12.v6.1.5 and
sets forth the CDR-L2 sequence at positions 50a, 50b, 50c, and 50d for each of the h18C12.v6.1
clones

[00024] Figure 8 depicts the results of a fibronectin binding assay comparing the ability
of chimeric 18C12 and h18C12.v6.1 to interfere with the binding of U937 cells to fibronectin.

[00025] Figure 9 depicts the results of a fibronectin binding assay comparing the ability
of hamster 18C12 and h18C12.v6.1.5 to interfere with the binding of U937 cells to fibronectin.

[00026] Figure 10 depicts the results of a fibronectin binding assay comparing the ability
of hamster 18C12 and h18C12.v6.1.5 to interfere with the binding of asP; to fibronectin.

[00027] Figure 11 depicts the results of a HUVEC migration assay comparing the ability
of chimeric 18C12 and h18C12.v6.1 to interfere with migration of HUVEC cells on fibronectin.

[00028] Figure 12 depicts the results of a tumor xenograft assay measuring the ability of
h18C12.v6.1.5 +/- anti-VEGF to enhance survival.



angi ogenesi s, neopl asia, ocul ar di seases and aut oi mune di seases. The
anti bodi es can al so be used for detecting a bi protein in patients or
pati ent swopbsgiiins4adm ni stering the anti bodi es to aSbi ppratsedn/oeszopat i ents
and detecting the anti-a5bi antibody bound to the a5bhi protein in a sanple

from the pati[0029] €Figure 13McPickhOFestis ¥ /Q@nod keMrad hsag ticagiringehaatiligadi es
with sanples frompatients and detectin ualitatively or quantitatively

t he ant itI&Ch2.vade] oaytlﬁfﬁﬁiatqr@d@qﬁéualor)gurg%t ein. Il. Definitions [00031]
"Al phabbetal " or "abbl " or "ab5bl" or "a5bi" is an integrin conprising two
different proteins (i.e., subunits Al pha5 and betal). a5bl has been shown
to bind to fbronecti nDHITAICAW BESCRIPTION QFTHBIRVENTION i n i s al so known
as Very Late Activation-5, VLA-5, alphabbetal, CD49e/CD29, fibronectin
receptor, FNR and GPlc-lla. According to a enbodi nent, the abbl is a hunman
asbl . [j00033}rdubhigy” 1S used herein interchangeably with CD49e, a5,
integrin al phab subunit, VLA-5 al pha subunit, IC subunit of GPlc-lla and
FNR al pha che{DﬂOMfﬁmpre@nomemmUHbasedfontth@idanﬁiuﬁ’lcaitinnegnd)\rel aritipidas theis f our

i sof or ner at.ed. by _al t ernati e cin AD and r ithin. their
oyt ont A Eo g Heri i 4B ARpdEs BBlcEe? b e btor B PritBady R iagatnr
be foundadtbe uSedinia \%@fﬁdﬁﬁh&%&% I d RYAREIC Tt REHED E8r cAdddid The 882 and
U33880, respectively 00033] "Betal" also called CD29, betal, Platelet

GPl | a; \Anabgdescansiused plongonin aemddation ot ethereRewts chrMRBtmg/ﬂjmwrvaAB

PRI i e e e i S

herein rb%fLsé@ fdr@ctcbend &3, droteia 1@patcbn&wq1atlms@mbm be ad@idigbiigd theel | gr ow h
factor and related 12 1-, 189-, and 206- am no_acid humanvascul ar
endot helangibodies fo agBonieieis Wctageats and defeeting the antirysfi @ntippdyt boand tos%lﬁétnléle

246: 130 r&t%gﬁ%)a’saﬁ £l A G nlgattleﬁ(eeé\/t?h Vi Q)‘?%:WVB ) or éo%%tlﬁ% 1b5c?%§at her
with th naturally occurri I5'c and processed ‘forns t ereo e term
"VEGF"  abistosangfley Sorh palE&@E-snd doetingaublitrve] g pequansitasively thsantbuse antitaddyor
primate. Sonetinmes the VEG- froma specific species are indicated by terns
such as GPVREE 5 OshuRlSIVEGF, mVEGF for murine VEGF, and etc. The term
"VEGF" is also used to refer to truncated forns of the polypeptide

conprising amno acids 8 to 109 or 1 to 109 of the 165-am no acid human
vascul arllendddé¢faiitioms ceII grom h factor. Reference to any such forns of

VEGE ey b AL Ao R R G B B
native \EEreal RotiEes. eshivagiti Ainaabedbétal k RSEN ALY ¥&n¥EERn to bind to
fibronectin, L1-CAM and fibrinogen. a5B1 integrin is also known as Very Late Activation-5,
VLA-5, alphaSbetal, CD49¢/CD29, fibronectin receptor, FNR and GPIc-Ila. According to a
embodiment, the a5B1 is a human a5f31.

[00032] “Alpha5” is used herein interchangeably with CD49e, a5, integrin alpha5
subunit, VLA-5 alpha subunit, IC subunit of GPIc-Ila and FNR alpha chain refers to one
subunit of the asfB; integrin. Alpha5 has four isoforms generated by alternative splicing (A-
D) and which vary within their cytoplasmic domains. Amino acid sequences for human
isforms of alpha5 can be found at, e.g., Genbank accession numbers: X07979, U33879,
U33882 and U33880, respectively.

[00033] “Betal” also called CD29, betal, Platelet GPIla; VLA-beta chain; beta-1
integrin chain, CD29; FNRB; MDF2; VLAB; GPIIA; MSK12 and VLAS5B. Amino acid
sequences for human Betal can be found, e.g., at Genbank Accession No. X06256.

[00034] The term “VEGF” as used herein refers to the 165-amino acid human

vascular endothelial cell growth factor and related 121-, 189-, and 206- amino acid human
8



sequence. For exanple, amno acid position 17 (nethionine) in truncated
native VEGF is also position 17 (nethionine) in native VEG-. The truncated
nati ve VB@D 2hegiibisadi ng affinity for the KDR and Flt-| reTapstans2s20npar abl e
to native VEG-. According to a enbodinent, the VEGF is a human VEGF.

[ 00035] vAscuirndathtiag @bil gtowth EicesS, ds@lcseritell 8§ Ulean€ anableemt, Teut3val i zi ng,
bl ocking, inhibitin abro atlng reduci n interfering wth VEG-

acti vi t (@889 neiddde qf n@ﬁwfvgr itte 5\,@@3(&9%ﬁ@gfiﬁherﬁ‘dﬂbthﬁ‘/E@mar”é’c@ﬁﬂ@% or
h | f 2
the nucl gi.G. agi 8?&% k{l:?ergf &L L@ bg? ARGt @g:&:@ﬁa’(tr}fsgﬁ% ontﬂuﬂgﬁ VEGF

or a VEG-rece oni sts I nc anti - ies an
ant i gen-spediel sugh fag a@nm)treﬁ otrﬁ)ﬁmoef Sqm)dtlyrmplhe UeSFtfhah abpeudfiyiseicantt VEGH

receptors and | ock i gb nter cti onc% g. i o oad esi ns,
pept i bodPdigied G fqrmys Ve%(glg) aBoYﬁ E NG E@fn}%‘@%a{ F. 48t §5oni st s
such as §gkl, FpEeeu llsealéd‘ﬁﬁeé hd férfér thtruhEth&/%ﬁ'ﬁBlor g:%!ﬁ%{) e’r}gyzjﬁfns@pt amer s

that bind VEG- and nucleic acid hat hybridize un condi tions
t o nucl einunae¢ids § égl@¢horekto H@tofelmclﬁﬁearvlﬁ@%cxdrhuﬁmifas@dmdothébalgell RNAI ) .

Accordi ng t ne di ment ni s EGF and inhibits
Cece ot BGe CRERIRS Ry D e o VAR b tB0Psd Bt Pes o one
enbodi n% hca&ﬂ&ﬁ g 8VE€BF0(811$)© bf‘V@GPt(Q oOVEGNEGF THRGERA®hciW t h
greater fini ty han a non- VE non- VE receptor. Accordi rﬁg to one

enmbodi rrm@tsﬂlonhéorvéguamt@cbmtlw VlEiGFd@e nombeck ap indacat@dn tlnee@émM GFth a Kd
of betwe nd I ecor Q
ant agonlsgfluetl)llc%d exa g:a o a%ﬁ%lcgp} et ! nﬁﬁ%q“%% twe \yﬁm [ 00036]

Accor di rhgsoqao@ma|7r(ﬁmhloﬁlhe) 1ME%@VE@@OWh§tru1hc&téﬁi&iaﬁ% ¥EJH matilﬂftﬁngr oup

consi stl ng of a Iﬁé&eptl de such as an anti bod¥ ti bod an
i mrunoadtBaithior theshBR| anddilieE tgcapters compapbigrornative VE nb%%ﬁo iAg 0 4 he

ant i body AL VSE &ich as the AVASTIN(r) antibody or an
ant i -VE(SPkbr%gce%torbantl bloS y sughd\yas an anti-VEG-R2 or ananti - VEGFR3

anti body. O HE0034aapNVESGFdntAdoist’ arfagm sibkculechpabde ofMicsGErallziag, Micagen,
PTK787, .SU. . 124 \G 013736, Bay 439006 (sarafe ZD- 6474, CP632, CP-
547632, CAXESI v%lbl a%ﬂgatl%ri 1@ OTGfCHS Q%Wltﬁéﬁg%gc tivaggerd Befading Its

BAYS 79354n dikdhs VBEE o%‘éﬁ@%@ﬁmr%é%@@&fﬁormﬂm‘é %ﬁ%ﬁf defPirBd AR dhdHRN- 633.
[00037] An "anti-VEG- antib is an antibody that binds to VEG- with

suf fi ci dhefeapblynihe W Emld astpgmnﬁtlbmctswE@F ef eNaSityreceriier. aNEGE WEGEo@NSi body of
t hera

|t er  ennlbpth ViR T iBRoRs ot FBRh A PR oo BeRher o b

B A

PDGF or peptibodies), anti-VEGF receptor antibodies and VEGF receptor antagonists such as small
molecule inhibitors of the VEGFR tyrosine kinases, aptamers that bind VEGF and nucleic
acids that hybridize under stringent conditions to nucleic acid sequences that encode VEGF
or VEGF receptor (e.g., RNAi). According to one embodiment, the VEGF antagonist binds
to VEGF and inhibits VEGF-induced endothelial cell proliferation in vitro. According to
one embodiment, the VEGF antagonist binds to VEGF or a VEGF receptor with greater
affinity than a non-VEGF or non-VEGF receptor. According to one embodiment, the VEG
antagonist binds to VEGF or a VEGF receptor with a Kd of between 1 uM and 1pM.
According to another embodiment, the VEGF antagonist binds to VEGF or a VEGF receptor
between 500 nM and 1 pM.

[00036] According a embodiment, the VEGF antagonist is selected from the group

consisting of a polypeptide such as an antibody, a peptibody, an immunoadhesin, a small

molecule or an aptamer. In a embodiment, the antibody is an anti-VEGF antibody such as

the AVASTIN® antibody or an anti-VEGF receptor antibody such as an anti-VEGFR2 or an
9



bFGF. A anti-VEGF antibody is a nonocl onal antibody that binds to the sane
epi tope as the nonocl onal anti-VEG- anti body A4.6.1 produced by hybri dona
ATCC HB MWoQ910/ivizse preferably the anti-VEG- anti body i Ca/useciomézonnt
humani zed anti - VEGF nonocl onal anti body generated according to Presta et

al . (1994)i-VBOERB afeodyd OtA&XaddiS of MBO gtk indRile] VAGFEMDap,0 t he

anti body known as bevaci zunab (BV; Avastin(r)). According to another

enbodi mevitcagapk LKEG-SHA 5o (813 14: BanASHW6 (serateniiy 4o 7hut P&2e CRot
limted i i i Sl i i one
erbodi M PR R Iy B SOt S n ety AET e pan sty

vari abl eCDhPght, Eegi306, GW-28503dNRWIt4 117085/aTH7 b aneKRN-633.0sed i n Fi gures 24,

25, 26, 27 9 D 2005/ 012359 (e.g., .36, (6-23, G6-31, G6-23 1,
G6- 23. 2, Bzgﬁg J%l&&@ﬂs&@%ﬁ aP}l.%O sh(lgﬁ%@%bod@%éﬁ%ﬁ? YthlmFeW’a’htW%\?E@:

ant i body, (koW A eEiBRiD! BAIBRL1L Sthi BRi-VEET a1i389BF e ifmiBh ShebEtkehi Ak
ocul ar di sedse such as” diabetiT retinopathy and” wet AMD. [00038] The

ant i - VEGRhampemdgetitBe vagétmgrald i(Biyring with diskasesnr emiditidmy MAilsrovice”  or

"Avast i ", LS. a rec i nant i nti.- VEG; nonacl on i.hod
goner at SUEGE B8k STy S Pectinsr VEDT i5e®) welkivally R a B e helo )
conpri s Qﬁ)rﬂm&%ﬂegf SudhbRBrEGBE of VBORVO Mbr bagl Lot tRAGtAN L HRPIGRAPIDGF or
conpl ement aritydeterm ni ng regions fromthe murine anti-hVEG nonocl onal

ant i bodybEAH Asanti-VE&E antibeds isisi meiastpret aniibedn thacbmds & the same epiansras the

of "t he TSl B P A ATR, Lo e P R T e

sequenceréBrabey the @t TVEGF hiebodyhid He:cambinaadyunivhifedlntiBERGE intdhdBlonkias a
nol ecul ar mass of about 149,000 daltons and is gl%ycosyl ated. O her
k1

ant i - VE@tihedy gwaraed qcgerdingdoPhestaental 39 DL ameadkishe GAp -0 %, insiyding  No.
6, 884, 8 : oV i i bi b
Phes Lot i tddfe Gitins ko BBl DfindR b KR ) DRTID| 2 of

ant i - hurmanth/E&Ghbéditncht, agidRGF Raibolicz tin barsbgused uedaddh putsiranddimdited to

reconbi nant technol ogy thods in E. _coli expression vegctor and hacteri al
f or ment dNF BHIDOREA UBCISFAE VO fmﬁ/(&r%é%casép%@agé%n%%b%%% 123 nass of
- 48, 000 Gk %ﬁﬁbo@%gﬁ%@@! ﬁé%%%tﬁ@ﬂeaug_%nd %Qx@eﬁ{l%ﬂi %égon bPRRAR. Jrhecul es,

such as anti bodi es, acterized by binding ver 1app| ng or the simlar
areas ormnabodicgdsclosed ib&igudesritd, £5.616, BY acdiPef WO 3@05/035P (¢.2nG6i GEi23g

ieed i n Grabmpbe i CRATRIED, o ael o B uRedhe Sudi TR GRRO AR nal ng
| ocal i tiggbedy knvPddithniBiAnABEd MEIRSE hith 88 Adinthifaeh fOf Sidler diRhscaNP! €,
HUVEC cel | s can be washed in conical tube
as diabetic retinopathy and wet AMD.
[00038] The anti-VEGF antibody “Bevacizumab (BV)”, also known as “rhuMAb
VEGF” or “Avastin®”, is a recombinant humanized anti-VEGF monoclonal antibody
generated according to Presta et al. (1997) Cancer Res. 57:4593-4599. It comprises
mutated human IgG1 framework regions and antigen-binding complementarity-
determining regions from the murine anti-hVEGF monoclonal antibody A.4.6.1 that blocks
binding of human VEGF to its receptors. Approximately 93% of the amino acid sequence
of Bevacizumab, including most of the framework regions, is derived from human IgGl,
and about 7% of the sequence is derived from the murine antibody A4.6.1. Bevacizumab
has a molecular mass of about 149,000 daltons and is glycosylated. Other anti-VEGF
antibodies include the antibodies described in U.S. Patent No. 6,884,879 and WO
2005/044853.
[00039] The anti-VEGF antibody Ranibizumab or the LUCENTIS® antibody or

rhuFab V2 is a humanized, affinity-matured anti-human VEGF Fab fragment. Ranibizumab
10



and spun 5 min @1000 rpm The pellet is typically washed two tines. Then,
the cells can be resuspended, counted and kept on ice until use. 100 m of
a first awmDi20m/thii2santi body {e.g., start at a 1 ng/m comrcEniSe@bioes2onr | ower
concentration) can be added to the well. Next, 100 m {e.g., 20 x 105

cel I's) af peRubsal BafadRrdddedbindhCedRbl oM rhetBedd ih T bivat-gaeRidniveetof aiid 30 ni n.
Next, 1OOmM of a biotinylated antji-abb anti body (5nmg/ m stock) can be added

to each hﬁé‘lerlalaﬁﬁanmm%lat%ﬂawm@@sm@? glyepsylated apdehag @ malecatas npaseAf washed and

pel | et ed 4 Theygu is aspirated.
R- Ph coer4)§f OP?inm():lch)gn S@eé)?@gg/ré??@el Lavi §| g@%@%@?% 016- 110-084) is added to

t he WeI | ( 10([00040@1\]10]16601@3 sudlexd antﬂbbﬁe@lohﬁﬁct@ﬁﬂedﬂ@y Mindipp esovdtlapbpink oand

i ncubated on .jce 30 mn. Followpg.the incubation, .the pellet can be washed
and pel I8¢ 88il5T afeas ong sagers %ﬁ? ({%Htéftl?fgw eqmpeiiivp ikl g/ BEiNgSsYS-

transferred tgogdiqr@tonk %ﬁleoHi*Pﬁe%t v EAGR AR YN &grésghggﬁ yscanglhogeni ¢

factor or agent i's a growth factor or its recept i's invol ved in
st i rmul atdompetitiec thbibétiaparsat ar@HFAQ(E&@SdJseégs@t&qat@blgdmgmcmhumeofetn@l agenpsi s,

o N O e S e
e.g., VEGEHs ﬁl@'s ma@naomfprﬁ hahe elE if Egl:da‘ﬂ Whédl@ddtnﬁ&ce]ﬂfeﬁrtﬁe CcMEGanBe
VEGF-C, VE . VEGFR2 "and VI ;, DG fam iy, fibroblast

P
growt h frawmndﬁé,rﬁowteellamtkypt omjige untgalﬁedsl OAﬂgnf@prsteetmtlnsBl ?S:N@TIT}/ (e. ,ng@rrz)
TIE, TI ins.. Bv8 | t 1. Del
gr ovi n 10 gL Lltgen el rcohenli S by et o R Mgy 0T

Fol | i st gkign.20& Hﬁu:lsm@y)tfeelmiaﬁ rbyaa&dﬁutoapdr m@llfaamtlmcrubé@d GbfYe foBh GO,

Hepat ocyte growt h fact.or /scatter fact or (SF) Interl eukin-8 (IL-8),
CXCL12, Nespt 10Qul of %Moﬁéylaﬁ?é@n i1 andibodyPIL e MIRIIck) prmbedsr typashwel lr act or,

P ot o LSRR BRIO P Bl OO AN A AR ARGy i ) ghoger | ved
(PTN), Rpog r’]&mwhpmatﬁ’muls bSperatad, KFPhyts)feQangargmgmmdmrfepmminn dh¢dsan 016-

Fact or - SNG4 rasa sty el seCR 0RO RN N G DRPRA] IS8,
Sema3F, Rapatkd o%tlge 30 Efp UFéildchﬁ%h{%rméﬂﬁh&g &hd ﬁ&fe@&a”h Eeh\%shgﬁ Qﬁ@faﬁleted 5

angi ogenesi s, such as erl ecan. It would al so include factors that
accel er amm @ Lo tenl Th@ellsmah begegpspandad hwma@rred tesilidrofitek eibgy owt h

factor- A}é?: !% VI G-, epidermal growth factor (EGF), EG--1|ike domain,
rmltipleF 37 CTGF and nenbers of its famly, and TG al pha and

TGF- bet a. See[oong An KiigsdehiéFa@BtolobiPriga gﬂ&&ﬁ)faM-itsE@aéEto?wﬁmls-
53:217-39; Streit and Detmar (2003) c‘}pl(_g)ene 22:3172-3179; Ferrara &

Ali tal o ipugos) insimwasingsbe devs pa(engvf blo@bvessde 42 yAMALe AIgiggenes{2003)

O]COgeneenagfth?eﬁ el@?o@xftg tgmhy I@Ql §d %egséﬁ}a{nﬁ%rwé)cm]og%ﬂgsiis?gz%niP%r E)?a%p%,s) ;
angiogenic factors, include, but are not limited to, e.g., VEGF and members of the VEGF
family and their receptors (VEGF-B, VEGF-C, VEGF-D, VEGFR1, VEGFR2 and VEGFR3),
PIGF, PDGF family, fibroblast growth factor family (FGFs), TIE ligands (Angiopoietins,
ANGPT1, ANGPT2), TIE1, TIE2, ephrins, Bv8, Delta-like ligand 4 (DLL4), Del-1,
fibroblast growth factors: acidic (aFGF) and basic (bFGF), FGF4, FGF9, BMP9, BMP10,
Follistatin, Granulocyte colony-stimulating factor (G-CSF), GM-CSF, Hepatocyte growth
factor (HGF) /scatter factor (SF), Interleukin-8 (IL-8), CXCL12, Leptin, Midkine,
neuropilins, NRP1, NRP2, Placental growth factor, Platelet-derived endothelial cell growth
factor (PD-ECGF), Platelet-derived growth factor, especially PDGF-BB, PDGFR-alpha, or
PDGFR-beta, Pleiotrophin (PTN), Progranulin, Proliferin, Transforming growth factor-alpha
(TGF-alpha), Transforming growth factor-beta (T GF-beta), Tumor necrosis factor-alpha

(TNF-alpha), Alkl, CXCR4, Notchl, Notch4, Sema3A, Sema3C, Sema3F, Robo4, etc. It
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and, Sato (2003) Int. J . din. Oncol. 8:200-206. [00043] An
"anti-angi ogeni c agent" or "angiogenic inhibitor" refers to a small

nol ecul arweenghtiizsabst ance, a pol ynucl eoti de (i ncl udi ngPC&/U$2010A28291
inhibitory RNA (RNAI or siRNA)), a polypeptide, an isolated protein, a

r ecombi naglld PirtHee intludefa@disitRadyomere ab@Bp @k SsichRbs ESM 1amdFedit&inngt t her eof ,
that inhibits angi ogenesis, vascul ogenesi s, or undesirabl e vascul ar
per meabi Wul§ alsajink fagtpeschatpcelempisayuagdiheyling, §u‘§1f'ﬁ§lﬂr@iw'é‘ehqu@?€@¢ gl@%lba- t hat

the anti, 2o PR t8r-f‘?1€f%£]1g'{?f(ﬁ#%§§dehﬂﬁs Et%r 1%‘@1?)', g(t:;gglt gk the

angi ogeni ¢ Jact I Vi angi’ogeni c or or or exanpl e,
an anti -@mgpmgb(rECiFla]gg@TGFanameartﬁermmfdgs fammlg); ' TGRhphenhd fFGtFebemn See,
angi ogeni ¢ age

VECGE- A réstohigr trtﬂgg %ﬁrq@?ﬁé%woﬁew nyofég@g? g?;sgggq or to the

i nhi bi tgﬁ@mg%ﬂ% S%Gr!zﬂiﬁlwbeﬁnbhﬁérra% Qckiiyf 99%%&951\4%&%@'5'(&9 1(3999364
PTK787/ 668, SUTENT{(r)/SUL 1248 (sunitinib mal ate)

t hose délémmmbegll (39030geqgenat2ohtd-obifalc. patabit 1 dpplg lcmnmmgmem@(fwtclrs)

13304). ni i n but are not Iimted to, the
fol | ow naél ?\@09?/%@3? Cﬂ%r E) %llrggbﬁ'gﬁfsas a VEGF-specific antagonist, EGF
i nhi bi tor, Eﬁﬁ&msr}mnblahﬁraﬁglogélﬁb BARHET dr {aRBloU XA BBMibIlFENTE (Y Shems, | nc.

Branchburg, , Vectibix(r) (panitunumab, Anrgen, Thousand Caks, CA),

TIE2 i nhn@pmdarswelg@smbastmﬂm %pvlan@clec@@ﬂmlch(d@@ b@oﬁyg@n@m IRNA (RNiABDE or s,

(et 1 oA BEPBPuRICh bpRRG el potobidy: BRSO Bebibocn st v, usw,

AXi ti ni eoqftichizebr fulion;prétcm@ 118&&&“) maﬁahﬁﬂt34nglé§énreaz,ame@ﬂbgené§§w8
(Novartis), AZD 2171), VEG- Trap (Regeneron/Aventis), Vatal anib (aI so known
as PTK- rEresiRlexmsgar perpmeabikityscithesdiesthviy indirsetly vEsheef be pagapioas st

t di /
Trc.or 1 T Ao o Qe g s i Sl PR R B s RO Y BEET
Ri bozymah¢ Botibghaic fatol or )ts @nebtéihi Hoorex{riptes yvanti-engidg@hicfagpntandn entitividgat i ons
th f. Oh hi bi t ude th
t r o oSN 20T G HAGRROBSPAREETE &1 T ROAG F 2 RO RTIP B & e
di scl oseg. iEdg § reg tor e(@‘gs KISR 56%6 tlégér RIRd Bocdtn), A64-PIOLI ifHfibii, Ghhatr ©

incorporated in th e| r irety for al pur poses.” Anti-angi ogeni ¢ agents
al so i naheidellmtﬁlat\iféoelﬂﬁEG@efnwi@ Slgmhlllhg teag. sPTK%87gZK321&ﬂ &8i6a68.n, endostatin,

b s A e N T TN

ant i angiREakeplicBesAMO RO04TRI 3398RNAN RN GO ageﬁ%ﬁﬁ@lﬁ@e Sufhrethat Brm(td9R9)
Nat ure Medicine 5(12): 1359-1364; Tonini et al. (2003) Oncggiene

22: 6549-tB&BdlopangageniraNESRinhibitorsrigck AvavY EAHT sheaticogeagoaist, foinbibitoand,
Sato ( ZMR nﬁl blto‘}s I'QHIDI@ écgﬂ&?llnﬁb %m%%?n rﬁéﬁs)? ?110., gggéh%ugg, N.JS.},I ng

ant i -angl ogeni c ent's use i'ni ca
Vectibix® (pamturnurnab, Amgen, Thousand Oaks, CA), TIE2 inhibitors, IGF1R inhibitors,

COX-II (cyclooxygenase II) inhibitors, MMP-2 (matrix-metalloproteinase 2) inhibitors, and
MMP-9 (matrix-metalloproteinase 9) inhibitors, CP-547,632 (Pfizer Inc., NY, USA),

Axitinib (Pfizer Inc.; AG-013736), ZD-6474 (AstraZeneca), AEE788 (Novartis), AZD-2171),
VEGF Trap (Regeneron/Aventis), Vatalanib (also known as PTK-787, ZK-222584: Novartis
& Schering A G), Macugen (pegaptanib octasodium, NX-1838, EYE-001, Pfizer
Inc./Gilead/Eyetech), IM862 (Cytran Inc. of Kirkland, Wash., USA); and angiozyme, a
synthetic ribozyme from Ribozyme (Boulder, Colo.) and Chiron (Emeryville, Calif.) and
combinations thereof. Other angiogenesis inhibitors include thrombospondinl,
thrombospondin2, collagen IV and collagen XVIII. VEGF inhibitors are disclosed in U.S.
Pat. Nos. 6,534,524 and 6,235,764, both of which are incorporated in their entirety for all

purposes. Anti-angiogenic agents also include native angiogenesis inhibitors , ¢.g.,
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[ 00044] The term "anti-angi ogenic therapy"” refers to a therapy useful for
i nhi biting angi ogenesis which conprises the adm nistration of an

anti - angiwgeniociiazyent . [ 00045] The "Kd" or "Kd val ue" f ecTtars2@nieszody an
anti-VEGF anti body according to this invention is in one enbodi ment

measur echn?wsatiﬁ,aaid@éta@@,le&d SeGg bKnatisbran ags ay A aiBkd\) 190 €y i anuredy. Wi kiol. he Fab
version of the anti bodﬁﬁand a VEGF nol ecul e as descri bed by the fyol | ow ng

assay t a2 I7edtd direy a8é Detmyr 200 dPnsgsarerdZnt ¥Az-Jf 9 kass Table \VBtRg gptihy

equi | i bratj - e 1Nl e [ - - - ol ecul e
V(1 oap oRinif AR i R EPLERL KRB L8] M ORe0RAE Chon
capt uri rig 1 Dold3d- ISEGFT wiihitet ah (2008) OnFaedenantidsadyssoad edT@lal ¢isifhemwret al ,
i cr ot | FEUR ARl (EPRI M s B0 SO ot & Gieo bR VS 00 s Tbied TEABEur i ng
ant i - Fab,aniiRedyic(Canpeledialiliciinra@). ™ sodi um car bonate (pH 9.6), and
subsequent |y "bl'ocked wth 2% (w v) bovine serumal bumin in PBS for two to

five hours at[00@&EhThe tgper Gntiraagloappr therampt’ etiprsa28 @)therhpy wschid foridbibrtioent
pl ate (Nunc #269620Q 100.pM or 26 1251 ] VEGF(109) .are mmixed with serial
diluti or?élg@ﬁe%eslﬁa‘%h%l? C‘?%P%%éél%e, ad%@?ﬁy?&%%ﬂ%fng éﬁg)ﬁm&ag%ﬂrq (1997) Cancer
Res. 57: 4593-[4643)]) TheFhed FabKeff val it €6:€481 antibod ) 8N atNYEAL £ibOYEhtotdhg

however, the incubation may continue for 65 hours to insure that

equi | i brtp g inyepiéercis e oncrerabedimerimeasheed iyt radiotbaled @I bindingedsayo t he
capture or iLncuybation at. ro t.enper at ur e r..Ih ol ution
"t hen (RUSh el sty Gt FaE L8 lisL R e R RRA LV ER B UE B, s

Wien t hehpfalogsnhadagthathcashbdd solutior binddfg &Eihity b Favstfof WEGFRSGiynt - 20,
Packard) is _added, and the plates are counted on a Topcount ganma, counter

( Packar AU brating}ahiwith ainimgheensentzation s (ofD-lekeled magicquipl EGROEY dsthet han
or equal % .Of i i nelj i LLiWe

bi ndi g Tac e e R 0 e e R Bt R B
measur edrabyantibodygcmtirdf date (Phas e, , (E3N dntle/ Bk a93865BRD). Ao BétAkelishe (t m) - 2000

Bl Acore(tm.- 3000 (BI Acor.e, ... Pi t ., NJ). at 250C wi t
b | iégél%a%éﬁhem emléf%ﬁxe?ﬁéﬂ?%é%!@zs s %ﬂﬁgﬁ-ﬁ@ ? ag/géﬁg & units
(RU). Brdagfukitg aﬁ@rpg%m?[s;&d%tbﬁfﬁﬂ L%E%Stilg %!?g{}i/l%ﬁﬂﬁpéarwﬂa%ﬁ% afR] Acore

Inc.) are activated with ' i met hyl am nopr opy| )-"car bodi i m de
hydr ochlsobsedeert BBy cked avith2h drorppsine stminniltem{iNHS)B Satoe twel inigve lnourhat

supplier's instructions. Human is dilyted with i etate, pH
ZUBPY L o trgS e SRR TRR NG thF et it s (R Yp RO o B
t o achi execamp[ 83| VEBGE 1091 4c hESEPREE seiidl dSluliid) ofAf Fab QP tedstD[f. EF db-12

Fol | owi ng the injection of human VEGF, | M ethanolamne is injected to bl ock

unr eact dlragaciips. (1897 Ganger Res ShdaSimeddnte Rahof idpigstse thicalingibptgdi ons of
20 (0 80,500, FER TSR ARl AR AT
reached. Thereafter, the mixtures are transferred to the capture plate for incubation at room
temperature for one hour. The solution is then removed and the plate washed eight times with
0.1% Tween-20 in PBS. When the plates had dried, 150 ul/well of scintillant (MicroScint-20;
Packard) is added, and the plates are counted on a Topcount gamma counter (Packard) for ten
minutes. Concentrations of each Fab that give less than or equal to 20% of maximal binding
are chosen for use in competitive binding assays. According to another embodiment the Kd
or Kd value is measured by using surface plasmon resonance assays using a BIAcore 2000
or a BIAcore™-3000 (BIAcore, Inc., Piscataway, NJ) at 25°C with immobilized target
molecule hVEGF (8-109) CMS5 chips at ~10 response units (RU). Briefly,
carboxymethylated dextran biosensor chips (CMS5, BIAcore Inc.) are activated with N-ethyl-
N’- (3-dimethylaminopropyl)-carbodiimide hydrochloride (EDC) and N-hydroxysuccinimide
(NHS) according to the supplier’s instructions. Human VEGEF is diluted with 10 mM sodium
13



rates (1cOn) and dissociation rates (koff) are calculated using a sinple
one-t o-one Langnuir bindi ng nodel (Bl Acore Evaluation Software version 3.2)
by si nul twoeowgi1iiseti ng t he associ ati on and di ssoci ati orCIass@aogesnl The
equi li brium di ssociation constant (Kd) was cal culated as the ratio

kof f / komcetaRepHEL. & .intoGheiml 0.2 @M)deforé 1H&Ron it a Moty Biedf 5403 B6R-t881. | f
the on-rate exceeds 106 M1 S 1 by the surface plasnon resonance assa

above, taﬁhﬁV@ h@r@ﬁrx&@eéy 9 r@aﬁnsaélnaéﬁ%%ﬁ)ﬁm@&pw pa%tPWgFallqwm thesigiegtion o
quenchingt uor escence
o ssi ontriEanEo By R iBho AT IToRe ] MELERTERLs BBESETRE gl T

band- pasadasateni2ae, to- ﬁaleﬁhMl diltifionyBEFa (1. 79 oslyto (SHAMM aireinjéate FBRBWitH . 2,

in the pres nce of increasing concentrations of h n GF short form
(8-109) &f° rdusen vRes é)%Fe’és‘araéaﬁpwr@@&é@ﬁ@f%&?&%\%%ﬁn SSRCBig- f | ow
equi ppe%{%g’g@ )ra‘i’iﬁmg&%on(éi’és‘(k(}ffb‘% HIEEI&E&i)usﬁ{g i gféoon%%'o%% L§h%{|1h nco
spect r ophot onet er her noSpectronic) w a stirred cuvette I ar

bi ndi ng ta@chagmodalr(H@AcquerHv@kuann Soﬁtwatetversmnﬁ Apbyt hmuKenaviis attirgrthe - a5bl Fab

or anti body. usi n 5bl as t he targe 0Q used herein subject to
e r eavsrpeigion Mg ARsie fbn Shsai B T RS Rl ShspRa CSSant (NS Cow
horse, Riaftula3eRRhe 8RRk /HQIScLal, @lch; Y., ediie (304%) ICh/oBI] D83 86588 NI Fal
patient, a clinical tri ﬁf ,vol unteer, an experinental animal, etc. The

subj ect tbmynﬁ@e sxespdetEMofs rbaz\ihmglrfﬂce atasmps kespognch asﬁamgbavec dieodhe onmn
Idlrrglg; Egs gla 298 ?&H‘l beoc{eter%ne%tb@eﬁsn%as ﬁuor%sce V'u%gcﬁag 9ecﬁﬁ gug glg,][ LIE uﬁ tﬁé be

abnor malin@b@ic@y de@siss in Naamswna@m&mbﬁ 1ﬂ[f€ﬁ§ft@d5xd‘it@f101€aflgﬁ fm; leﬁmmm =dB4:(Bas e
or any other disease exhibjting abnormal angi ogenesis and the clinical

del i neatonl 69t Ppgkpasy) & dase 8f 4 P@nMmainY EQF radbadst(Falnisay i REStRH dife In
nmbodi

hunan. | [BOBEYCS R Rk aLink Qoenl iaah el MR AONR RERTEIDSENALS ¢ & ow

ei t her eXEGEss wehyured incdt d]xeCMmaer meghpaseistoatlewieqiippad spectrepionoadr (Bviv

timng, t of enesi s bein des red froma nedical
st andpoi H%t%‘fil??t% %304 é%rleétsﬁz 91&9. PectnEbotpRe s (UkamaSecuned i Beat o,
SOME CaSEipred oS 'SYrﬁﬂaMlﬁdlﬁg Exé%hizseéjan H%rpe%ﬁﬁéd"fo% %eﬂeﬂﬁﬂ gﬁtﬂé K} SF an anti-

angi ogenesi s occurs when there is new bl ood vessel growth that contributes
to the \Mﬁtﬁé&ﬁbngantiqunelsmgyéﬁbeﬁﬂl@ttaget or cause of a diseased state, such
as i n cancer c vascul a lzed static ,tunor
(et udi ng. caPERRTAR b L REF 4 BhiBCR SR MF Erndt TReBIPT i g bR S AR °
prost at gyrhae,eht) mﬁs@@a@eﬁorﬁ@%%edh&;b Bsat] g, HROMAT CUhAEUbRE | hﬁp,beaspem ally
di abetic blindness, retinopathies, prinmarily diabetic retinopathy or

age- r el aliaipahpatighhe C&té@éwélﬂh‘ml@mfeerememeamenm@ma@b@mrmeaﬁubﬁﬁt nerby
di abet | |
i ot opl SYTREHaBpEATRL o BRRL B P ERRLR YR ILPRE, ol esase

having abnormal angiogenesis, be dlagnosed with a cancer, immune dlsease or any other

diease having abnormal angiogenesis. Many diagnostic methods for cancer, immune discase
or any other disease exhibiting abnormal angiogenesis and the clinical delineation of those
diseases are known in the art. According to one embodiment, the subject to be treated
according to this invention is a human.

[00047] “Abnormal angiogenesis” occurs when new blood vessels grow cither
excessively or otherwise inappropriately (e.g., the location, timing, degree, or onset of the
angiogenesis being undesired from a medical standpoint) in a diseased state or such that it
causes a discased state. In some cases, excessive, uncontrolled, or otherwise inappropriate
angiogenesis occurs when there is new blood vessel growth that contributes to the worsening
of the discased state or cause of a diseased state, such as in cancer, especially vascularized

solid tumors and metastatic tumors (including colon, lung cancer (especially small-cell lung
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corneal neovascul arization, retinal neovascul ari zati on and rubeosi s;
psoriasis, psoriatic arthritis, haemangi obl astoma such as haenangi ong,;

i nf | ammatwoyoreernads4di seases, such as gl onerul onephri ti spcedsecioaks2yt

nmesangi oproliferative glomerul onephritis, haermolytic uremc syndrone,

di abet i canepj)ioepaisthiye @ncyRESChSRTYRIDYRRIQSE BEBHASIlSisatiGH, leQhtSial IFidiabarrat or y
di seases, such as arthritis ecially rheumatoid arthrltls i nfl ammat ory
bowel ditdiadaess, ispenasess Pﬂ@é’f’lb’dﬁ@l‘%f‘éicéfetlw@moéIag%rfftl%tﬁ‘@i Beylar degeneration,

di seases,, [ ma and
ror ot hanog ot R b RO BAAIEL GRS o Bloskl BB a2 B ced
ti ssues ,anpsltlulﬁ&ammm, Histe adsgsisaotdhéd eyct Mented Reetinhl Can @exlusiondCR& M essel s
can allow tu cells to escap F into Ehe C|rcula£|on‘and.lodge.in ot her
organs (U8 ?Péfﬁ‘%%l agizaidgn. refiial provasaHariZalIngdgHD Qs BRI B0t i ng
those paatdh?iﬂg %a%ﬁﬁ%ﬁgléf)l%st@ﬁla sh@x#asq{aeﬁiﬁﬂ%bﬁ’l@' ﬁﬁﬂaﬁl%t(ﬁ’?%’ﬁ'l BRBILORE, as
illnesses. 48] “ Abnormal vascul ar permeability" occurs when the flow of
fluids, gimhamtdnephnits gsp,ecuabylmeamglcrmolnﬁemm\fs Rloamgtuloethsitis chagmol fticpérocy t es)

bet ween th vasg ba%r an rav?sc% ar. conpart ?ent S is exgrg]sy ve or

ot her wi s%n RApt 8P AR ‘ioé’a Y OTOHRCTICBRAE OO AP Y, VA HRGY 88 2"0P2 B Rset  of

t he vasciilcatesPsiciBgRithditiy egﬁbﬂagymﬁﬁw&%ﬁﬁ@m&mﬂa@@l bowaadeent) in a
di seased state or such that it causes a di seased state.” Abnormal vascul ar
per rreabunsoltsyslwyrcpléia@ls,ta@te@ﬁb@s@gm@er@m@nd}émﬂsgeomuam%ftﬂrltranﬁolmt%akage" of
1 ons, nﬁome 1%% ﬁﬁroglc ast eI ln% I}lore?l![la%mot ohlﬁer CO%&?IO%.& l”frh% Wnblésoocfmesg Eil es,
excessi ve, uncon RerwW'se ina per nea I|ty

or vascLdaﬁrfedd&aé(ageaseekame@a{bﬁﬁqutoﬂnaﬂmaés dmcsmatﬁec@sb@tfealdeﬂaﬂlmvmg, e.g.,
edema associated with tunors includin .,. brain tunors; asci tes
associ at¥e&ohi 42n aHavitamaneslisdo cyppgito gwérﬁbhaﬁon pifhlgdesm othsrorgans (tUmSshr ot i ¢

syndr Og‘?get&%éeg)arﬂ{e ées%H S LRBn Bh&H tesetwa'ti ‘E}{bse p?[?e{n]lfgetﬁgt' dré L¥ri@Ss70C! at ed

with c I ovascul ar 'di seases such as t e con tlon W ng mnyocar di al
i nf ar ct idensloping tisd atlwkesnantidnéddlnbsske. The present invention cont errpl ates

treating tho ients that have dev | oped or are r|s evel opi ng
he. di seases 10AGR I Soetard VauBE permd by rPcaBﬁaYaﬁ?&ﬁﬁ%ﬂew élﬂudaeﬁnﬁﬁe SR ity
or |eakage. 1&1&%%&%11&@11&? End®&d1isqPLS 1$hftoc e@) SaRal At ¢8schirk aﬁ@@ﬁira\(fhﬂﬂlatrhe

anti bodi es or polypeptides of thi’s 1nvention have, or are at risk
devel opicegpaetieotsimbxqessovd drarthrivin indppripratas el the lackiausming mieglreesac ea,

acquired_ i e defi.ci ency rone art occl usi c ker at i

bact er | At s e EPEtT BT G R ol Ran P P St ve
di sease,stf4heF QicH dhat NRAYAS GWiRhicaAkdt O NAbRSHRN Ssclilaf b@fmmbﬂlgnmay Wa@ 6 C
retinal detachment,chronic uveitis, chronic vitritis, contact |ens

over wearcXCessiei pthgrwe inapprepritterlcakegen @hlonsewetas autrentsz ok ¢ebla threeehidal
graft n ar

o1 SRRGHEe| S804 P O, SRR, S R G PR ST
zoster Ip@f@é&bﬂﬁt@%r Vascular leakage exacerbates or induces disease states including, e.g., edema

associated with tumors including, e.g., brain tumors; ascites associated with malignancies;
Meigs' syndrome; lung inflammation; nephrotic syndrome; pericardial effusion; pleural
effusion,; permeability associated with cardiovascular diseases such as the condition
following myocardial infarctions and strokes and the like. The present invention
contemplates treating those patients that have developed or are at risk of developing the
diseases and disorders associated with abnormal vascular permeability or leakage.

[00049] Other patients that are candidates for receiving the antibodies or
polypeptides of this invention have, or are at risk for developing, abnormal proliferation of
fibrovascular tissue, acne rosacea, acquired immune deficiency syndrome, artery occlusion,
atopic keratitis, bacterial ulcers, Bechets disease, blood borne tumors, carotid obstructive

disease, choroidal neovascularization, chronic inflammation, chronic retinal detachment,
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hypervi scosity syndronmes, Kaposi's sarcoma, |eukem a, |ipid degeneration,
Lynme' s di sease, margi nal keratolysis, Moren ulcer, Mcobacteria infections
ot her thawol2epriasysd myopi a, ocul ar neovascul ar di sease, POPIUISC01PI0LERI1

Csi er - Weber syndrone (Gsl er-Wber-Rendu, osteoarthritis, Pagets disease,

pars pl aiddiSuvaesyehiog WiritRhydnesst &L boshwear, ROy ardreft kdjé@ionp@shdadser
conplications, protozoan infections, pseudoxanthoma elasticum pterygium
ker at i t i$o¥Isgelarization; earngad graforcsisculasigating, Cretunsisagpabialeadissnse. PrRE€§RGpat hy

of pre Lty retrol I i ILd, ! ickle cell
anem a%%éﬁée&r{%?%%@?’o%@@? %) elhgh%ﬂjrgg?{snﬁﬁgf %?%cg@bg HI éesgzégf& eec\%/lcgﬁé(’s Johnson
di sease,hypuipescosty dyndiointsKI€a@isi'd sasconsy pdukbisa, lipidsdegohatatianpLgmeFelischen’ s
mar gi nal degePerat' on, toxoplasnosis, traumg, .tunpors of Ewi ng sarcoma,

tunors JPATREGE HBHASEEAYIOTNEFS: HlycRRackeraaricaiRns ofighias lerore fieBE ast o,
Lumor's QfoulRABAINASANCANR optid FIRY itV ARE Lhidtomd Rl QRChUSR Ay, Vit am n A

deficiency and Wegeners sarcol dosi s, undesiTed angl ogenesi s associated with
di abet egstopantlastis, Pagali dieerse parsaiiamtissglempbigoed, pbglectagylosiy, petytartophs; pbstk | owi ng
surgery, injury.or. trau i nhibition of hajr growt.h, inhibition of

ovul | diERmEaL PHB A PR o R SO PO Grom PR R

i nhi bi ti@dtaOfdRMENRtAHRY SLRRIMBE vabduldratiod, @& tiopathQQP pRIm Aty RAGIcABENESI S

therapies are useful in the general treatnent of graft rejection, |ung

i nf | ammetlireplasipge pheodi sclaifidsielde celparanh.amgsing sypapingayodidgnmersf figrgans such
as that ciqat ith pericarditis,. an |.eyral .ef-fusjion, diseases and

i sor aer LRI TLEE Yo B ReEbiid S B RY MBlitaiBh e OhR HEERage.

e. 9., edeiginabsaehatutch, WAdpldsthpisstrauned, udhdtg of Ewihg sabdomd) tirhié®bE, ascites
associated wth malignancies, Migs' syndrone, lung inflammation, nephrotic
syndr omgleupablastontad tHnors of aEFesrcopiaetwnydrs af retjaplipstopertwdariafi t y associ at ed

W th cardgi i : gl A f 1 j al
"t ar ot I"DASEARE B E FEARER RHAT BT oGRS LN e
di seasesamotiosd) ngleticedt dnigiogienssedssamatedov th digabateg) feif-asiticodiseag &b alaromahl bl ood
of vessels ich are prone bl eedi ng),. neovascul ar_gl.aucopn .(growt h of

bl ood ve¥gBdepling: hapiyenhy %ﬁf)w U R POTHERS, idbifay AERriegronth
conmmuni qalﬁibﬁi?)ntlﬁfo%ﬁﬂoﬁﬁﬂ@édrﬁ& [BRdmvetisdon, HHMMALLOE ﬁﬁﬁ&ﬂt&k’[cﬁﬁan@fiﬁl%ftf_éhes
that will not heal), atherosclerotic plaques (hardening of the arteries),

pyogeni ofgmbnyd developosntiorthe kierusl esi on conposed of bl ood vessel s),
Composed of BPBbY I e kAR g B i A TR e B TR i eet T ¢ e
third wagjettion, m@qﬁﬂaﬁlﬁﬁﬁmin@%&oﬁy @ﬁﬂ%rﬁ% RERRT A0S paMchriPETISIADRIR 285Car s
(abnormal scar formation).[00052] As used herein, "treatnent" (and
gr ammat ithaflassoagiatest Wish seiidiediapfang playrd sthusippadiscapss and disqrdongcharscgdrized by o
adm ni stgil0gbR GO nUbifty RN MLTREE YL GAkm& QWBRR Wit fuffors including,
e.g., brain tumors, ascites associated with malignancies, Meigs' syndrome, lung inflammation,
nephrotic syndrome, pericardial effusion, pleural effusion, permeability associated with
cardiovascular diseases such as the condition following myocardial infarctions and strokes
and the like.
[00051] Other angiogenesis-dependent diseases according to this invention include
angiofibroma (abnormal blood of vessels which are prone to bleeding), neovascular
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 granuloma (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).
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prophyl actic and/or therapeutic purposes. To "treat disease" or use for
"therapeutic treatnent” refers to admnistering treatnent to a subject

al ready swbferongsirom a di sease to i nprove the subj ect PeTas2@EioN2201
Desirabl e effects of treatnment include, but are not limted to, preventing

recurrence of[00059aseuscdlbefi, atre@theal” (adRlagBatical ViriatishM@eicoPducany di rect
or indirect pathol ogical consequences of the disease, preventing
net ast asiti§at” @& c FesBiZnycfdistoradnunisferigp 8 Sa8WOopRbYT LRATYACCULfH | cOBPAbITIBN fair

pal liati . i : drr eyl SS¢t or__| s osis. In
sone e 8@? %C{tlg %n(gﬂﬁ ?‘%%?F%@%ﬁp?%g ?é\vg% i%:%)s(r%g%er e hég;%g)t%g%ﬁ%%n devel opnent
of a di seasec? rdfers $¢ adninhecrpagiaesait tna efbject dirseBsaffefingefromabdiycast toe

subj ect .is diagnosed as suffering from.a di sease having abnormal . .
angi ogerB¥reve tBe, 5o coruipn 1 Pestgablsne SrCtsyTmen iyt By pek liited topt ons

descri begd.hetg r&ﬁrr&][f@% HR e, Blmﬁliaﬁf-oﬁ%@%- fbnﬁ?&i‘ﬁﬁgﬁhﬂ@ﬁQfEiﬁ%rQ&ro?i n. To

"prevent di sease" refers to prophylactic treatnent of a subject who is not
yet il indintct patbologicslmnegiuichidcs of the dscast, perventse mttastagk detrcadey ticapicng a
parti culﬂﬁr .di sease. Prefer blﬁ a sukﬂ'.ect i d@t er m'tned tpo be at risk of
devel opi NG L RFER 9L IMTHOABAY Pt 1%%‘1'053%% SR ?fbdp FHES Y nost i ¢
et hods iggs&cd Peskndsik eMsonh O4RBRimBYts, dnti88diHSr 1BF idRlidPiRluk&Dio defaymeant
ameliorating a condition or synptons of the condition before or affer its
onset . Asveloppanted aiscaseaer teglovw i meresonad naliscessn threferablyy ¢lre subisct 6r at i on
or degreg. of treatpent ks at . .least 5% .10% 209% % %, 50% .60% 70%
805 - Qoo Goad GRTEENe b ARGt A heriiiosinihe R B 1l B The

terns "refady betheehiracteibtods@iptens déselibgBedow e fiense botHeBagnebtis methbda
cancer or disease after clinical assessnent of the disappearance of,
di sease.degerthed haesdn sTF Prgyv et diveasqe fefeis 4@ poprBylapticiasatmeri i renbiscionbp 1se

consi der,pd g@t i1Eh ARSI, is E&ggﬁ_{ﬁlle to6F S@ELALY at r{sﬁzogrc%vélgg%lg%ﬁ% P e Gse

or
non-responsi vehess of a di'sease’ or conditlon tr e.g., the
nunber direfeexbby asibject p deserminel th deiandsleaSdsclopmg a distaghhdvieaimennal
given). In certain enmhodjnents, the term"refractory” refers a resistance
or nonr GERIORERSPENEYRS { WOSF%WF@BQS%S%‘? ®fincl uding, but not Iinited

to, VEG- ant 399@63§t3y i tinB B9 hATEEL Gn @ YS Mcan ARk R IR N8R ok ‘§f’r§wﬁi%ﬁ$s3- I'n
certain enbodi ments,” the térm"refractory” refers an’intrinsically

non- r espuitisd seedd®s befora odhk@asensst. dordinpred with amgqupvaderit ongeatedeintmoht

i si VEGF.. ant i st anti-angi ' /
Crent meriveh Ampr g A ARt IRl B0 8 RO ph AvecE
ant i bodyz0o, 3056h2;. Bstiaps e, hehRESirdPby Ny Sta@hePEEIqRS the patient's

illness back to its former diseased state, especially the return of
synpt ons f ol {80839 Hie tapparresitrones ovetapserompaelepsailt edey & the retireedra ai n

embodi MR Sur of 81sBRE GRSl LGNt 8F hPQiBPRGFTRe 8F i &RYUT R Afrb@is OF the
distant metastasis or local recurrence can be considered a relapse.

[00055] “Refractory” refers to the resistance or non-responsiveness of a disease or
condition to a treatment (e.g., the number of neoplastic plasma cells increases even though
treatment if given). In certain embodiments, the term “refractory’ refers a resistance or non-
responsiveness to any previous treatment including, but not limited to, VEGF antagonist,
anti-angiogenic agents and chemotherapy treatments. In certain embodiments, the term
“refractory” refers an intrinsically non-responsiveness of a disease or condition to any
previous treatment comprising a VEGF antagonist, anti-angiogenic agents and/or
chemotherapy treatments. In certain embodiments, the VEGF antagonist is an anti-VEGF
antibody.

[00056] “Relapsed” refers to the regression of the patient’s illness back to its former

diseased state, especially the return of symptoms following an apparent recovery or partial
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return to illness before the previous treatnent including, but not limted
to, VEGF antagoni st, anti-angi ogenic agents and/or chenot herapy treatnents.
I n certaiwoentodizrent s, rel apsed state refers to the precedas2ab/oesvur ni ng
to or the return to illness after an initial strong response to a cancer

t her apy re@WRry. SinR@rtéin B d Ridndg eclifsbd s@ft refedd @i tBE BRICEssP eitiHiaNd/ @ khe

chenot herapy treatnents. In certain enbodi nents, the VEGF antagoni st is an
ant i - VEGEuUshto ijaesp befogp s rrevions tresfment aggludingtbut pefrlipijed toeV ECE angreopisht nent
gi ven after ri . V. ] r or
Cancer - opretEeR B w6 ARAoUENS |l d el B A ARKLD

t her apy state hedersonthetphareapyf. re{udti0g & orTthe rdtemrto 'ilvishifesran deitibheroap yespordeer s

to schedul ed retreatnent that is %iven to help maintain a pr?vious
t r eat merP 2$ARGF A YPY WRINSESENEEC Retagpyst anGARFASHIGREFSFIHE p keep cancer

in rem %%ﬁ’i@th%fag&rtf%hf?ﬁ%lésgggi%%ﬂ&m%ﬁlbfoﬁin@cn%s?ﬁfe! \f/EGFtaHFagﬁiﬁlXt it a9 ahehassr of

di sease progression. | The term "I nvasi ve canc refers to cancer
t hat hasingpodad beyond the | ayer of tissue in which it started into the

| i i e i . t, be.netastatic.
[00080] " The B4 B RHS aaibBYE Bt ” MRS oSl o Ry o Puliblr v o
cancer tth@dapﬁ%@uan@tsu@gwq@j@@amn@réppqo; ks teorQfisc@dd il Pinc[AO Gkund BRrdSr M

"progression-free survival™ in oncology refers to the Ilength of tine during
and af t ehempthgrapentadiatian therapyrs dormersthe@py.gr ow.  Progr essi on-free survi val

i ncl udes the gppuntrof L) “%aﬁ%‘etda c“ttﬁer% Ve PRI L ROGRY Ank e'n?ﬁ%t serRANse
or a partial 'response, ‘as we 45°% ne “Birount > of "1 Te patient’s have

exper i ene@dipshablath dpeerse treftBRABLEINE MambnaptOBERS S iVt Semse heipn
oncol ogy can refer to a tunor growmh of nore than 20 percent since

t r eat meritCCHEYHWAT 1N TEMESHIN o PEOLPRE BFFSPORSE dad EPSCH MRS RPB Feea dps @AdISE#FCt he

t unor. EPQQ%QS’%OI{A "disorder” is any condition that would benefit from
treatnernt Wwith the anti body. For exanple, mammals who suffer from or need
prophyl axi s 060595t Tiabmon fialvaangcangariesics t6 exioes gavkgs spread pegprd tht tayor
uncontrol |l ed angi ogenesi s). or abnornmal vascul ar perpeability or |eakage.
Thi s | nclf s TERVEH L SEHe! WL e Naraeh WEPEGRE fiues VAT P s e

pat hol oghgahotbeRsltideans Whi ch predi spose the manmal to the disorder in
question. "Non-limting exanples of disorders to be treated herein include
mal i gnant and00@49] ghhet tarm i‘son-monasivecdoeen”asfeertd al vernpéerolydcanedriog n aaedee ghat

neur onal | al strocytal , hypat hal am cand ot her gl andul ar, nmacrophagal ,
epi t hel ilgfgogsstpf%l@ey%?fﬁ%ﬁllﬁ eé%‘(%llg}nc di sorders; and

[00061] The term “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
amount of time patients have experienced a complete response or a partial response, as well
as the amount of time patients have experienced stable disease.

[00062] The term “progressive disease” in oncology can refer to a tumor growth of
more than 20 percent since treatment began — either due to an increase in mass or a spread in
the tumor.

[00063] A "disorder" is any condition that would benefit from treatment with the
antibody. For example, mammals who suffer from or need prophylaxis against abnormal
angiogenesis (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
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i nfl ammat ory, angi ogeni c and i nmunol ogi c di sorders. [00064] The terns
"cancer" and "cancerous" refer to or describe the physiological condition
i n manmalwotzhab11izs4t ypi cal |y characteri zed by unregul at @dTaskéiogesot h.
Exanpl es of cancer include but are not limted to, carcinom, |ynphong,

bl ast omaund $aicg @ dulan thdcesphapil depifiblial, fantdl ahd Blas@¥edhelde®rddrs;sdgh cancers
i ncl ude s uanmous cel| cancer, glioblastoma, cervical cancer, ovarian

cancer, V@ma@éh@@glogwlaé%rm@aﬁ@églcdl*?@}%ﬁf%na breast cancer, colon
cancer, CO' Or[ﬁﬁé NEfths "cﬁﬂék? dr 1o SR B or & ch%@'iﬁ’elﬁl;?ﬁ?org‘f@bﬁc' hona,

ki dney cancer’, cancer, ate cancer, vulval cancer
cancer, doadnalbn @n mafmmam@mat is Inﬁﬁchlamiametehzaamemmgulemd atll ganakr Exﬁ:rﬁbl@s ect al

cancer, |lung can i ncluding.small -cell ng .cance non-small cell |ung
cancer | fduRsE ARG divharsof H@l%%caﬁ@awg&ugﬁ%ﬁl@ Pl BHasE o an ung,

S quamu%ﬁékﬂla.cm‘f@ arfi€ul9r c:@RIpIRQIrIs@h &aﬂk‘&&‘m&ud&%gharﬁé\ﬁ(‘c%ﬂ)can&E ostate

cancer, cancer of e peritoneum hepatocellular cancer, gastric or stonmach
cancer iglobladiong., g@fstcaloaam@fs@vmh cemec diver graer; bt qaamehepa‘@maoblteaw ona,

t bl ast t t th h bl ast t
B e s T e b R P

myel ona @My&%ﬁée@ ﬂéﬁﬂ%ﬁ&&%rﬁstﬁi%'daﬂ&@rkﬁﬂ@ﬁ cafded Qﬂﬁ’ofd @hc&! héﬁaﬁ& fR@inoma,
carci nomm, endonetr|03|s flbrosarconas chorlocarC|nona sal |vani glan

car ci norhad end vegk cenereatiectal ¢apeDi eblorpaiabeancers bpigagaedr lméwhn& snelé-celhbpat i c
car ci nong, & nt?on- %acheqanEp%c n%Q% la n%%gr%lnoﬁl of theaﬁlgg hﬁ‘(ﬁ Xqﬂx%& us 8%01 R

| ar yngeal™ ¢ar Cl carci

Schwannah@lung scg@ﬁheﬁﬁm]gdalnem(e gﬂ@ﬁfh@bzﬁl@ﬁﬁzﬁﬁ@ﬁ; ceHh@M@Wﬁﬁ@lﬁ@@ﬂiﬁer ee&icelogeni c
sarconmm, | eionyosarconmas, urjnary tract carcinomas, thyroid carcinonas,
Winms t ﬁleﬁrperﬁ%ne\nm hepatoqslluler paricgingRYFa Of StARRERIFANGCY lawugmacgéwf%meﬁté@i ar

non- Hod I ernedi at e
grade/fg%k ﬁf%¥ﬁﬁﬁf %%%kaméﬁgﬁgIgééﬂﬁaﬁﬁgééggéiﬁﬁﬁymlg hg%ade

i mrunoblaadichabl Mithmad) hgjmtcgnadmﬂa;omgm blatighdncichlicluding horg-H@dgklﬁsrBilrﬂphoma

non-cl e cel | . NHL; bul ky di se se N maptl e cel | Al DS-rel at ed
| ynphoniﬁﬁr?d idemytlopR ad r?/a‘(‘:tP i %ﬁanC@ﬁre@HP%n{f)rvﬂﬁww%

l'eukem gafGhdnha, eﬁ@&ﬁ@mbéim@a?&ﬁﬂa% é%ﬁ%@iﬁﬁoﬁﬁ'—&)waﬂi@liﬁﬁ GRlihorh&Ukem a;

chroni c nmyel obl’astic | eukem a; and post-transplant |ynmphoproliferative
di sor dercaTLthyroideanged, bsma@ahwmbmammtwcammmd @naltdaonness penide ed wit h
phakomat oses ed her refers

SN e TR R o A e A S e s R

beni gn, skitcaddihorie SERNERIORIS o REHHcRROEREAM SheGRIbla3tornd, thabddifosalc8R@66] The
term "anti-neoplastic conposition” or "anti-neoplastic agent” refers to a

conposi tdstrgeesyrony lelpaapsatepraasneerary depirdasiinginas; thyeeid casiemas s Wian's
therape l{{lﬁlSr,%g St as B-8il lymphoma (including low grade/follicular non-Hodgkin's lymphoma

(NHL); small lymphocytic (SL) NHL; intermediate grade/follicular NHL; intermediate grade
diffuse NHL; high grade immunoblastic NHL; high grade lymphoblastic NHL; high grade
small non-cleaved cell NHL; bulky disease NHL; mantle cell lymphoma; AIDS-related
lymphoma; and Waldenstrom's Macroglobulinemia); chronic lymphocytic leukemia (CLL);
acute lymphoblastic leukemia (ALL); Hairy cell leukemia; chronic myeloblastic leukemia;
and post-transplant lymphoproliferative disorder (PTLD), as well as abnormal vascular
proliferation associated with phakomatoses, and Meigs' syndrome.

[00065] "Tumor", as used herein, refers to all neoplastic cell growth and proliferation,
whether malignant or benign, and all pre-cancerous and cancerous cells and tissues.

[00066] The term “anti-neoplastic composition” or “anti-neoplastic agent” refers to a
composition useful in treating cancer comprising at least one active therapeutic agent, e.g.,

“anti-cancer agent.” Examples of therapeutic agents (anti-cancer agents) include, but are
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"anti-cancer agent." Exanples of therapeutic agents (anti-cancer agents)
i nclude, but arelimted to, e.g., chenotherapeutic agents, growh

i nhi bi t oryoagmnitis3s4cyt ot oxi ¢ agents, agents used in radipariuseomies2apy,
anti - angi ogenesi s agents, apoptotic agents, anti-tubulin agents, and

ot her - agghit& thQe.b ERIMABARERIutic AEs, aFowwihtihhibithtyZoaik BestbLis agans, iag@&)@O
anti bodi es, . an epidermal growth factor receptor EGFR) ant agoni st (?
tyr osi neiSke Hegiafiam thsranyy Jnti-pERaYOREHRAGIRH, BPQRSRLQ4cqls, anélr‘lllbtﬂilmagﬁnts an

T ! t
(1t 1 o el Shn P, QPR ARlRich ANACD Budtiofs. e?§X§?( "
cyt oki nepidcamntlagowtisfastof eacgptpr (K&iER)adntezgongt e | ebt;d@sﬁ?[&?e)kihmtmlhbm@f)t 0 one or

f th t t Eb 3, Erb PDG-R- bet a, . BAFF, BRS,
APRI L, BERR I&ﬁ%@z%g@& gg?r 0§5n5 Wﬁso@lateifﬁ? %Yqﬁie&mm‘b@e%r ibjfogs
organic ¢ 'GIQ&JecHggﬂfaﬁmk%S Zbdéék' Pﬂﬁllﬁﬁb‘?g&%f c@}éc%x?d)sﬂte@fé%ﬁ”p' ated in

this mve%elon [ 0006 gsowt Inhibitory a when ‘used herein refers
to a corqymmmbsoantagm;s@sﬁergl ;Lowruinkliziig antbiobics sthertowd to @re qmodre béthatfplbowinf a

i o sidarPrE OPackEE PREHE et IPAE M AL BRI SR IEDT B ol ce o

growt h iBkdp mr(sﬁrmmel%&'aﬂ@'oﬁf&@bﬁﬁ@t@&&aﬂd@éa&é A6 laber@y k€ Progression
(at a place other than S phase), such as agents that i nduce 3 arrest and

M phase (énm@gatlormtl@ssgqf@m alm prnigreplbieddk risinvartiande t he vi ncas (vincristine
and vi bl ast i) TAXORGN 180! 98! LLrVLBLRES S 25, douGau ol n

epi rubi ci n, aunogubl cin ose

arrest QGondlosidios Pihidh mmms gfivah Sr pfms?@atacm &4 Gellflﬁ viteX@ipbrein vEORNA iaiulsythat i ng
agents such as tanoxifen, prednisone, dacarbazine, nechloretham ne,
ci spl at |%0Wﬁ§ﬂh@it@é§@£€€t may by st which ignificapdy gdyoes thepereenssgs affcsHi on can

be foun f

Craptor , R B B Rord R ARl ERRS 1R BRCR EC b EFlomn&fiSn.
drugs” hyt dpinekather thin 8lphadc)BuSasnaens:thdndued €l 1pdhiea aniMphaseapsci al |y p.
13. [000 ter toto ent s used herein refer stance
that i mf?lsé C@P@{ gb&)ﬁ&ﬂﬂﬁ%@ qeufii s GircEeandnardr Bshagt Gty ?Iefﬁti on
of ceI | StopYoT ﬁefnﬁlﬁft@ﬂs IsgcH a&td%&@ﬁl@lcﬁl? eﬁﬁﬁﬂ)leﬁedélﬁl‘él’lﬂ%ﬁléf&)dsﬁﬁt é}RPo‘lec(rﬁ @Gn., 1131
, 90 and Rel86), growth bitory agents, chenother apeutl c agents,

and toxﬁhpss mgﬁmtsatbatamh@ﬂ atsalsplyl @ct m@Sfpdmam‘re@if foyateplaDNA allkgkkipng pl ant
or animal origin chenpt ent"
' cnaie Rty BRANSphe ShE iy RerR s QTP e a g oL S
chenot hey_gpgdhitacil 2G@RECl FakMeeinFimatieh 84A Scfous®@ PPRIIoUS Bk Badifof he
treatment of cancer. Exanples of chenot her ageutl o aent s include al kyl ating

agent s strsigetadlandplselapanddamelCydsoXAnpier lesuitlsd phel shielaremlatignkgrcogencponat es
such as a?lﬁ%ﬂ{ilfleaogiastic drugs" by Murakami ef al. (WB Saunders: Philadelphia, 1995), especially

p. 13.

[00068] The term "cytotoxic agent" as used herein refers to a substance that inhibits

or prevents the function of cells and/or causes destruction of cells. The term is intended to

B2 ¥ and Re'™), growth inhibitory agents,

include radioactive isotopes (e.g., 1
chemotherapeutic agents, and toxins such as enzymatically active toxins of bacterial, fungal,

plant or animal origin, or fragments thereof.

[00069] A "chemotherapeutic agent” is a chemical 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 CYTOXAN® cyclosphosphamide; alkyl sulfonates such as busulfan,
improsulfan and piposulfan; aziridines such as benzodopa, carboquone, meturedopa, and

uredopa; ethylenimines and methylamelamines including altretamine, tricthylenemelamine,
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i nprosul fan and pi posul fan; aziridines such as benzodopa, carboquone,

nmet ur edopa, and uredopa; ethyl enimnes and net hyl anel am nes i ncl udi ng

al tr et amwe,20twitezshyl enenel am ne, tri et yl enephosphor am deCT/US2010/028291
triethiyl enet hi ophosphoram de and tri net hyl ol onel am ne; acetogenins
(especi atibtyldagphaRpRsihmiRN MY leadtBobRepatanAd Catiptiaiclsto Bmelantheidi ng the
synt heti c anal ogue topotecan); bryostatin; callystatin; CC 1065 (incl uding
its adozsPtessmns @apecatllydulatgpia apfl belleasinong)m eretntethgein (inghyding; the synthetic

uooay mybrol BB BRuIE L PRIN € dost P RYE G g™ ' ™
el eut heranhibizelgsangmictis badloglics B co@tapbgitiat ypanticudpbngiyptopliyoin 1 and r ogen
nmust ards such as chl or anbu chl or naphazi ne, chol opht)ﬂspham' d

I cil, e
est r anusYYHEP Y gﬂlﬁﬂét}n;r#@e?ﬁr@!yem yleng the KBRSt halAeHEs, SV i 89 and
hydrochl ©gi.4&41)MELRAGBM, g%eyﬁmtﬁba Qarc NGBS 55 Hef\Ratin hEAREAHRS AR such

trof osfam de, uracil| nust ; nitrosureas Such as carnustine,

chl or oz ctseblongmiwzille chistniapleszirco phrdophwsphamiidei ssirareystiand fosdamidoust i ne;
antibioti s, Sut‘lfuh as the enediyne aﬁt 'hb' otics,(e. 11%' calic eggi cin,
especi al TSFUAFTEREEAEPHOBIRART oSy "XPP AR ke BAYTMYEER, o) g. |
Agnew, @remstdink; prE@hinfal@ho, tr3fsfabdide, kB8 (ARR40) nitdYNeM ®ich as bR SERNY
dynem cin A, bisphosphonates, such as clodronate; an esperam cin; as well
as neocahidrozsecini fatcarsbng perovssinanmimusting el whiromspnataaribiodaedichne the
ant | obi b &, 0L ATRANGIES) oA AL ATUFLAG ARLADRINE! M ALY RESTY I 1.
azaseri ne, eonycins, ¢t nommyci m, “car abi i n, car mgnorrym n,

car zi noplalithdami&h baiam qkde, 8.g., damtiwNONME . B BAgI 83 ¢831]186 etooraybi ci n,
6- di azo- 5- oxo- L-narl euci ne,. ADRI AMYCI N(r) doxorubicin (including. .

mor phol i W8S AN nE dyRSPRIRENbY RIS PlONaER drebficglpdronate; an esperamicin; as
2- pyrr 9'@&9&&%9&%5&5& 91%m‘3‘§93‘r¥‘188f 1Ry El'nja)norpﬂ?o%iﬁléﬁécﬁ&r% arftoBlofig! ¢! N,

i darubi cin, marcell onycin, mtonycins such as tonmycin” C, nmycophenolic

aci d, napadmophords), aolacinomysinesactipeplanyaitiramyanf azaeminel bicoqyciosyyci n,
quel amyci n, rodorubicin, streptonigrin, éﬁtep ozoci n, tuper.cidin, ubeninex,
zi nost atPRINOIBFChiCaiaRICIL SRIMIRRNXHE] §HEBORHY, CHOMRMKHRP <IagHROYN,

5- f1 uor uuRGhbicl dEhibidiR! 4-8iad6k b xBNAhGAMRS S UDR 1AM FEMARL Rk bRbicin
met hotrexate, pteropterin, trinmetrexate; purine anal ogs such as

f | udar adinedydigz merpbapt@gdoxambeicing hyaeimerphednotdekegyben, Aenyrpyinpdogombicamal ogs
such as ancj tabj ne, ,azacit.idine, 6-azauridi,ne, carnmpfur,. cytarabhine

di deoxy P GERRoaBPRIT TRIRS g PERbi dr e ot o mesin MU BEERE Helich as
cal ust erQmeitorty NS k3B AL PEAR BB AL iy ciBPbIiVRSAROpeploBPih iR cIn,

testol actone; anti- adrenals such as am nogl utethi mde, mtotane,

tril ost dneOmMyQn, qickaiygin, spdoshieineytropieaterts steriPzagin tuerddingehsgimneone;

o donhosiame SR Arp AR IS L1500 AYTHIARLLRTRESONE,

el f or ni tdeidalogiubd fich Ak deaopeginahethodrx&pgithiopenie, tridicdgkate] liringahhlbgdm

nitrate; hydroxyurea; |entinan; _ |onidainine;. maytansinoids such as
such as fludarabine, 6-mercaptopurine, thiamiprine, thioguanine; pyrimidine analogs such as
ancitabine, azacitidine, 6-azauridine, carmofur, cytarabine, dideoxyuridine, doxifluridine,
enocitabine, floxuridine; androgens such as calusterone, dromostanolone propionate,
epitiostanol, mepitiostane, testolactone; anti- adrenals such as aminoglutethimide, mitotane,
trilostane; folic acid replenisher such as frolinic acid; aceglatone; aldophosphamide
glycoside; aminolevulinic acid; eniluracil; amsacrine; bestrabucil; bisantrene; edatraxate;
defofamine; demecolcine; diaziquone; elfornithine; elliptinium acetate; an epothilone;
etoglucid; gallium nitrate; hydroxyurea; lentinan; lonidainine; maytansinoids such as
maytansine and ansamitocins; mitoguazone; mitoxantrone; mopidanmol; nitraerine;
pentostatin; phenamet; pirarubicin; losoxantrone; podophyllinic acid; 2- ethylhydrazide;
procarbazine; PSK® polysaccharide complex (JHS Natural Products, Eugene, OR);
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mayt ansi ne and ansam toci ns; m toguazone; m toxantrone; nopidannol;
nitraerine; pentostatin; phenanet; pirarubicin; |osoxantrone; podophyllinic
aci d; 2- wohylomadrsazi de; procar bazi ne; PSK(r) pol ysacchaciras2cionps2ex (JHS
Nat ural Products, Eugene, ; razoxane; rhizoxin; sizofiran,;

Spi r ogeraBi ab@Irhiz6xinasiasYiren; %([I;ahﬂ erbfah i qetAgoni@ add; Haziquone; 2,2',2"-
trichlorotriethylamne; tric ot%ecenes éespem ally T-2 toxin, verracurin A
roridin tnclaﬁ@tra%ﬂmmﬁesﬂchewé@mﬁ (cspcpighy i ntoxgnyarpagine: ropdinrd bt i ne:

m t obro “Ara-C

cycl ophona!s% ldme 1&&%1 %gé’?%deg%{o(g%%@g??e’e@%ﬁ%%wF}I?Obpaé ??{égcg?c( ?@ri st ol) -
I\/}/gr S Squpdibo@m@aogysmPrarﬂmﬁltsmf("Alral(lj)’) cﬁﬁﬁzﬁhf&éiblﬁﬁlwdf;rtbmlmphﬁﬂaxcﬁiﬂgez,g.,

al bumi n-engi neer article for n of .paclitaxe merican

Phar e el st Shppetayoh Ghochiine pribciion. YakoreHEL KANIoRg axel

( Rhne- @%&%Eﬁor@&eﬁlbuﬁ“ﬁ Qﬁgneé&f‘ﬁ%‘% artiefdl B ARG bf pLFKARAMr@8HTI t abi ne;

6- thioguani mer capt opur trexate; platinum anal ogs such as
ci spl at i Rhaemabcoticd RrteisnSchaumibers {liineis), phd TANOF ERE®pivs el (RPONE6) -

i fosfam m t oxantrone. Vi RAQCrLi Stine. E(r nor el bi ne; .

ovant 1 dterg Bers SRR Tt Decp S 1, HEXTERR N bRy & aRiodining:

I bandr onad@aptbpuriet ﬁ@ﬁqatré@@qﬂaﬁ@m arfatdls Sudh as(diptdthtinadatipldineat ment
regi men of irinotecan with 5-FU and | eucovor i n), topoi sonerase inhibitor

RFS 2000vinklpstingoplamtm; mmswﬁt(m’rﬂé)(@MMW@WW’H@Q@ svmmlilsase,r eti n0| c aci d;

capect A% QL RSN D EHRRIBEO i Qi B By SISHE L2
and EGFRe(®lafiband@bhat 1ﬁhbteééﬁa(mﬁmw CHIhat) (iretuiies e ltlcatpioat td‘gﬁﬁat ofon and
pharmaceutical ly. achEt abl e salts, acids or derivatives of any of the

above. [DePen Wit Adihaidhlseeaviorn ) deneiomerass mhkmrd?eFSa%QQ hor rmnal agent s
t hat aCtdlﬁQor{)ﬁlth@&gntﬁ{ne (BRI, rARIRGREL L ﬂeﬂﬁoﬁ?'&l oCitabih

anti-estrogens and sel ective esStrogen receptor ors ERI\/B)
i ncl udi nembiraastaxy iqiceyorirafiXi 6xaahp¢atmcimd]dng thlﬂnk/aA@E@((m)reahamlxegmmh,

ral oxife | oxi f.ene, ro i fen, i oxi fene, xife LYl
17018, éﬁ@.&F o Heibi Qﬁﬂof#’ﬁ%@@%m 6 Fekp aéﬁeEélél?Zﬁ&e a%%ﬂmﬁﬁf%w&&g‘» hat
i nhi bi t thzﬂ%&{&%%gﬁpﬁﬂﬁé}ﬁﬁ%%d M&hﬁﬁbeﬁﬁ%ig%@%t@o% §AQCILIR &‘Héﬁ%ﬁ%s lp the
adrenal gl ands, such as, for exanple i m dazol es, am nogl ut et hi mi de,

MEGASE( ra)nyr@é@wbpm acetate, AROVAS N(r) exemest ane, for nest ani e,
fadrozole, RIVISOR(r) vorozole, FEMARA(r) letrozole, and ARl M DEX(r)
anastrozol e; [aﬁW(Hrlﬁlilemtﬂasrmns agtithalas irfcludtean’tidxermmildl apans thet act to

bi cal ut am de, proJide, and goserelin; as well as tro i tabine (a
1, 3- di 0X6¥# ?1% Oﬁ 1@6 ‘?IH}é’néﬁ’Et&% Hetugioss 8’@51 A3 apfieaEesas %ﬂ‘f( Sﬁgeﬁﬂﬁ? %%Slioigé‘é

parti culagd portAa i SR R it HoP S e, %mgﬁmﬂdmcﬁﬁggﬂ&m)m@mys

inmplicated I n abherant cell “prolifeération, such exanpl e, PKC- al pha,
tamoxifen), raloxifene, droloxifene, 4- hydroxytarnox1fen trioxifene, keox1fene LY117018,

onapristone, and FARESTON- toremifene; aromatase inhibitors that inhibit the enzyme
aromatase, which regulates estrogen production in the adrenal glands, such as, for example,
4(5)-imidazoles, aminoglutethimide, MEGASE® megestrol acetate, AROMASIN®
exemestane, formestanie, fadrozole, RIVISOR® vorozole, FEMARA® letrozole, and
ARIMIDEX® anastrozole; and anti-androgens such as flutamide, nilutamide, bicalutamide,
leuprolide, and goserelin; as well as troxacitabine (a 1,3-dioxolane nucleoside cytosine
analog); antisense oligonucleotides, particularly those which inhibit expression of genes in
signaling pathways implicated in abherant cell proliferation, such as, for example, PKC-alpha,
Raf and H-Ras; ribozymes such as a VEGF expression inhibitor (e.g., ANGIOZYME®
ribozyme) and a HER2 expression inhibitor; vaccines such as gene therapy vaccines, for
example, ALLOVECTIN® vaccine, LEUVECTIN® vaccine, and VAXID® vaccine;

PROLEUKIN® rIL-2; LURTOTECAN® topoisomerase 1 inhibitor; ABARELIX® rmRH,;
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Raf and H Ras; ribozynes such as a VEGF expression inhibitor (e.g.,

ANG OZYME(r) ribozynme) and a HER2 expression inhibitor; vaccines such as
gene t herapyowalacisnes, for exanple, ALLOVECTIN(r) vacci ReT/USEaIvBeSEbN( r)
vacci ne, and VAXID(r) vaccine; PROLEUKIN(r) rlL-2; LURTOTECAN(r)

t opoi someihattbide inthEdpietDiicindBRARELS Xat N6 RS9,V ST9 @4 bhaenaeaidagper am ci ns
(see U.S. Pat. No. 4,675,187), and pharmaceutically acceptable salts, acids
or der i \A&EFnfEae eltsgafjdsgtr derisataiss peany @by ahovPhe term "prodrug” as used in

this applicatg F r 7] I e r.qr j i
phar maceutic JPW ligflfev%n{% u%@g %ﬁc gy %fadl.l ,%ss %chﬁ%i %getf % Eebg g}t)l%g]%@?rsorl ess
cyt ot oxiderivativti forasEd pasinlascrapanady ctsabithecfap e vinallmidecid tha ickpabl e of

bei ng enzymatically activated or, converted intqg.the re.active parept
form s&@?ot%m@ fo diggaserheellscpppaicd e theparsh £t @Hémmglg&gy@msiea%ﬂmﬁ% y

Soci ety Lrans@6t dRertedliito AR modd RctRB9ardd Rirfh. MRl .Q@%zitﬁsf’roﬁﬂl%%@ and
Stella et ah, "Prodrugs: A Chem cal proach to Targeted Drug Delivery,"

Di r ect edCdncaCldehathanyy" Boc/ehecdtSoeketyalran{aedons, 1fpmp. 34¥-382.681'5th Maetenga Pr ess

3559 ORGSR Sl PRSPl =0

sul f at e'[?élﬂf‘é?,‘”D%ct@ﬂ DS BR1ivHS PB 1R8N R @Ur)g%lp PAADEYSHuRad PG

aci d-nodi fi ed prodrugs, glycosylated prodrugs, b-lactam containing.

pr odr ugd19%pt Tlomeiorspgs Qﬁghﬁ inyedipnphelnds pacae ant doitedie ahonphefcsooidmings or
optional | y,subst.i tut henyl acet am de- contai ni_n rodrugs, . .

SPE L vor QBT T B MU AR BTVER SFRAC 3o Bl R QR reptiop sonsining: « eq
i nto therodigs, W-hmitd Lyd-slodiicd prédegy tligosykxadrplodsugdf p-tactat-0Xmtaintigugs t hat
can be derivatized into a prodrug formfor use in this invention include,
but ar e Medrugs. eptieplysubstiivse PReOFBIGTERHdegertainggarpdrugeeentivagubove.

00072] o i, - 0: ' t ' ' o
i sl sl Ry e Ben AR HE e A TGRS L ARAGR MRrBRNE ISR Ide o e
and/ or rppodrugs etlichrcemba cameletted inte éel manglactivecyftstoxicivtcalnug. t Exwmsplexqi essed.

Cont am nant conponents of its natural environnment are terials .that would
typi cal |Cytqtmlg%éhm%{°ﬁii%{gvﬁ8§? iatog p@ﬂe&gafégﬁ Gt oy oo inclide,

pol ypeptydgre RRANERA té, Medsd dReROR YIRSt NHREAR RS ribBPEbRicher prot ei naceous or
non- pr ot ei naceous solutes. I n enbodi ments, the polypeptide will be purified

(1) to a degr[€e0Rf fisadatedt when okrdetpd Mesaribe ¢lzsvaribs pelypehiiles disciNsaddrendinal or
i nternal_am no, aci d ence b of .a spi.nning cup se nat or, or .(2)
normgendh e By Earits RN Béor et Radng P Purd pRBCH Ry SR SR oBrth
Coomassi@lthteUeor ivhidH i€ hak 8ir¥ssedi C¥Ramstaat BompsiRhBlofts RetuyDeRYiksindnhGlcudes
pol ypeptide in situ within reconbinant cells, since at |east one conponent

of the porgpapthatieonkttupiathemariconmithdiagnpstiomsthasepqutie yeastfor e aphyaentide,
hovever, i 3gh HeRftcRRLRED hbHonth, dnd B P HERARELo BY ortfon' 8 Ena20SsRBfuLds! cati on

st ep.
In embodiments, the polypeptide will be purified (1) to a degree sufficient to obtain at least

15 residues of N-terminal or internal amino acid sequence by use of a spinning cup
sequenator, or (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.

[00073] An "isolated" polypeptide-encoding nucleic acid or other polypeptide-
encoding nucleic acid is a nucleic acid molecule that is identified and separated from at least
one 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

23



[ 00073] An "isol ated" pol ypepti de-encodi ng nucl eic acid or other

pol ypepti deencodi ng nucleic acid is a nucleic acid nolecule that is

i denti fi estoanth/gear ated from at | east one contam nant ROTIES2E@0ALs2d1

nol ecule with which it is ordinarily associated in the natural source of

the pol yegichtee-enodiighaicRucicd fokehds t}ﬁ&fb@@&@ﬂ@d@@éh}é@% the-s Wﬁﬂﬁﬁ@” ng
nucl eic acid nmolecule is other than in the formor setting ich it is

found i rpollfa’@md@e encodingtraglss asisbmolcgaleas domishyinaeyral C@llecHaWﬁﬁrewse@ted
ther ef org, gug'é éﬁdoﬁﬂl | RRRek Jclic?g?t fdag e%R&ﬁiefs p%Hg) V\éYcPeeQ{cog ?1%{% a%?d nucl ei c

acid nDIe ists 1nn ura ver
pol ypeptmdeetem:@ﬁitam@dnu@bm that@tdtharibl epudse therlﬁ)llyqﬁpedqowhmpefmrr edengpabeli ng

nucl eic acjd nmo cont ined in cells t ordinarily exp s t he
pol ypeptquaLe WQ rgmogqqgal liretian & gee?ra figwl el et ofly
chromosomal | @G@M the%lfrﬁ &) AP dbaler@E I BRW &gu&%é ﬁece&s‘%ﬁpﬁoﬂthe term

"control sequences refers to DNA sequences necess for the "expression of
an oper abbyessipmkeah cpmiatbig liskgu@dor senuancpar ¢ paticalar lmsbrganrganlﬁmcoiﬁhel

contr ol se uences, t hat. e. sui t abl t for exanple, include a
or oot erCIGHEF A %resla oF Bl PRty B BN S b plelosS PRl &l o
Eukar y0tdp‘éra@@r| se§uchte ahﬂ@%o%&né'%in'dh?g%lt@r PRRADH e cd?@'a)/eﬁl@ﬁmﬂ @it si gnal s,
and enhancers. [00075] Nucleic acid is "operably |inked" when it is placed

into a flueweiconaplyréinatationstenplswindrendprsictfer nucl ei ¢ aci d sequence. For
exanpl o, DNA (067 RIGSEUAN S R SERELOWNch AT BTk FifpRRARlal koo Lo

DNA for a pollypepti expressed as a Bartici pat es

in the sekfiebdshinwith ahdtBealcypepdid d@ueﬂcep IRO0% £1iplo) rDNNIaﬂ@ Preséqucapesabl y
linked to a coding sequence if it affects the transcription of the
s equencéecré'@f&lqafiﬁd% epwably nakergtosPe fosa pplypamidp If it Akedressedascoirprgtein

5equencnlfnaliicideRATHS ILRGHn SPURTADHARL Lok dhbict SARBLALL RibocBIPHALY.

‘operably i neans t quén es eln ont | guous,
and, in tbheodmgacpfenec & etczfﬁ:tccsrtye tremsdaptiorcafithe gmpmsceanda tibosoeachindinphiase.

However,. enh 0 not,.have to be contjguo k|n i S conpl i shed by
ligation®8 Pergl?r)\ﬁi‘élg?‘g%a fadie JegrensR il tsé’sosmgfle‘g%ﬂ:% fjtpcildt Ei’c}r%’i‘éa]@ Ug%i st, the

synt het | GerRldIGORY et £ hﬂeeda%%@fh%t @k ﬂmls@q@neés%eﬁfg%ﬂae& aecc%%g@&fge with
conventi onal practice. [00076] "Stringent conditions hi gh Stringency

condi ti omg;'in theca:iefofme@brﬁer}ellemerwmlg@usdedmn feaéldgtpiaa&eh&@evetvhetenha(nwrserrpl oy
| ow i oni n and.hi gh tenperature fo shin for exanple 0,015 M
sod um By T sGos e & it hsd SSRedRnab BT RElR I, soc
(2) enplsa¥s dMisidrosifdy B6 ind &adt] BB s?tﬂ&i@dligbhﬂﬂe&%%ﬁapteﬁ@ﬂ lidkerk Qf@e e, for
exanmpl e, 50% (v/v) formam de’ wit 1% bovi ne serum al bumin/ 0. 1%

FlcolI/@C%%dyﬁﬁywﬂhvmW%mQWﬂﬂ@ﬁeﬁ5 O™ sodi um phosphate buffer at pH 6.5

h h
‘A“y})ri g?ga{”iv'ojﬁl n’}%sg‘ SO{%e}nﬁﬁdndﬁ?on@“o?%é}%’mlﬁgén& oSndthiont?Gas RintPhe QT NI gt

can be identified by those that: (1) employ low ionic strength and high temperature for
washing, for example 0.015 M sodium chloride/0.0015 M sodium citrate/0.1% sodium
dodecyl sulfate at 50C; (2) employ during hybridization a denaturing agent, such as
formamide, for example, 50% (v/v) formamide with 0.1% bovine serum albumin/0.1%
Ficoll/0.1% polyvinylpyrrolidone/50mM 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 NacCl, 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 pg/ml), 0.1% SDS, and 10% dextran sulfate at 42°C, with a 10
minute wash at 42°C 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 55°C.
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t hat enpl oys 50% formamide, 5 x SSC (0.75 M NaC, 0.075 Msodiumcitrate),
50 mM sodi um phosphate (pH 6.8), 0.1% sodi um pyrophosphate, 5 x Denhardt's
sol uti on,weaniccaizmd sal non sperm DNA (50 ng/m ), 0. 1% SPEI/tsaaobhe@dext r an
sulfate at 420C, with a 10 m nute wash at 420C in 0.2 x SSC (sodi um

chl ori de/ sodi[g00Ti]t Tt £)inb @bid@egetnbys dsdribedinRitig alkicghti Sl Bg@cacidash
consisting of 0.1 x SSC contai ni ng EDTA at 550C. [00077] The am no acid

sequencé@@ﬁ@§@ﬂﬁ5@ﬁOH@PéﬁﬁSHKék@ont|guous am no aci d sequences unl ess

ot herw se s d s69; e dhesin
desi gnat es gﬁﬁb@hﬁ‘A?L%gq%g%écu €es th ﬁﬁ%&l?%Q ?%gﬁgksglng gge0|f|0|ty of
a het er aholgauss thamombme( tho bnﬁid@@uemf citwof hhtthe]aloue ptongin f(un‘@tihemﬁ ) ®fith

i mmunogl pbulin constant doma tructurally, t dhesi ns conpri se
2 f usi orinBTegoHmSoTAE MU IngGopfagt Mcmgri ﬂlj’ specificity

that isj oa&mﬂlstct?ﬁgﬁggé Eﬁ{bnro?%ﬁgﬁhﬁd Qd?d ef?de’\gfﬂ?ﬂle%egl?ed)(gm@iﬁéam i body

(i.e., is "heterologou an 1 nmmunogl obul i n constant donmai n Sequence.
The adhewﬁmﬁpmyﬁmoﬁO&wrﬂwmuhnadhgsWﬂmgmmeu@hébnwpumﬂmkﬁansmdxmbmtegmous

[ gand - MESEIOHEN S vECRRrgR BRGNS T RE 1 R atsgraRt s
const antinghmkdhSRAHSRE 't;@:éa'll? it m&%@ﬂ@zﬁhiﬂo%@ﬁ s@@u&ﬂéé @brﬁﬁﬂsﬂig Qtnlba?s'ﬂy
i mrunogl obul i n, such as 19gG 3, or 1gG 4 subtypes

(i ncl uduthgbllngmgl sitgfia W}AP‘@)“ or g ggtandl gslgch aya V@@FR?@pr fibretieesis, liganil.c WEW ten
o S o RIR S oS FS R SRS L PR Ao RRESRELPD: Rl RS HERCSS, {12!
SpeCI fi lenf ar e Ip 0 an I MuUNo Bluef can

be consndmm&fdgldhsmhmasdbless RS- helg@LI] IgGAOr BQG Ihﬁbﬁypéﬂgfﬁ(lhtlb@ﬁg IgA51 aiﬁied in
t he broadest sense and specifically covers, for exanple, single nonocl onal
ant i bodil&8-Pi ld}: Ll lelforReptibocieh A offen copuprise & SRR %Wa%frpmaé@)

ant i bodyg; ti bodies,
AR e I R T T R L D (R

| ong as1hmmymgp$uhﬁumabhyoﬁn@ﬂmﬁnmﬁtmume@mdMpept|de and/ or exhlblt a

bi ol ogi cal y._or i n cal vity of this jnve n. Accaqrding

to one enbodc[hé‘ﬁg] e%n%@a@%m lfléfl%tfoaﬁiffsb%ﬁ‘r‘i‘é‘? i”t‘l E’fPGP Y ey Bt

prot ei n,ex@n@le, sifig lterﬂlcg%rcloﬁalf AHiBbd B¢ GREIGYRG ag&nﬁna{t%ms@ r‘gﬁg(ﬂeﬁ@zﬂimn he

ant i body speC|f|ca y binds to a protein, bindi ng can be 1 nhibited by

a nonoclatibddiant arbibdgy mmpdrﬂl@onsmménpqlmplt(oelcgsp¢c1ﬁcmtepobflctoadl mmfoD@@@ly of this

i nvention, .et.c The ase unction nt L9 an anti body
oo conpiift ki hgRubaliay Fe o BT B by tb R e p8ord B IR antin i oh an
ant i bodypt@fivdliytind & natsveb@ﬂﬂg:ﬁﬁ@é 8 d/&Cbxhftar a @1&&@[3219&10@'\1,\%%9 ahin@Adlogichlagment
or anal og of an antibody o IS invention can one can

speci fi c&iivyy of thip invenBGF AseorgdBig] to ong gmbpdimeih dlali #rsivedy binds tnan ¢sgynceian
prevent @f, %%'Q ?arg& %&Elln}/e.‘rgg glﬁgﬁ%eﬁp Form. According to another embodiment, the

antibody specifically binds to a protein, which binding can be inhibited by a monoclonal
antibody of this invention (e.g., a deposited antibody of this invention, etc.). The phrase
“functional fragment or analog” of an antibody is a compound having a qualitative biological
activity in common with an antibody 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 a5p1. In one embodiment, the antibody can prevent or substantially reduce the
ability of a VEGF to induce cell proliferation.

[00080] An "isolated antibody" is one which has been identified and separated and/or
recovered from a component of its 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

nonproteinaceous solutes. In embodiments, the antibody will be purified (1) to greater than
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ability of a VEGF to induce cell proliferation. [00080] An "isol ated

anti body" is one which has been identified and separated and/or recovered
froma conpanentiizs# its natural environnent. Contam nantCtarspanseg2gsi of its
natural environnment are materials which would interfere with diagnostic or

t her apewtsg byiseipht 6f artivednad dQedincEhdtheddwri eladilrl, enZaBSrefoRbipMe and
ot her protei naceous or nonprotei naceous sol utes. In enbodi nents, the

ant i bodyh#it 3% by Wrights (Ze& ¢ dqgr%wg‘ﬁeal@tép obkahgdoashyS sidyrt ooN-tamindedy as

o R AR P 5L PO D38

N- t er m r@S@AGEﬂu&ten adduaifilz 00 newrcdu g cranitteond yising € 0otnassis plus i, qgefetaﬂ)ly,
sequenator, or. (3) to hom) enehldsq;gy AGE. undﬁm’redu i ng nonr educi ng

SDS-
condi t i oH¥CT3ipg Iselshandiva CEREPAHBISY WafhiR, Eeeo, e@ﬂt Cei § 8Nt &g
ant i body|cisp6hLdRSdnf: Shd Qﬁﬁ%d%ﬁln%l;all' eﬂ‘@rﬂ’dﬂnfbn’f KPR Hr%gﬂéseﬁ? | (bﬁin?a!n e at

| east one conponent of the anti s natural environ
present ho@redernasplaltqd, antiboey erl] be pl@pateedjyahteab@dypunﬁtatbe sp:pepar ed by at

| east t [ 00 Th 4-ch tib t
ot or o ot r amd PP RS bEB L ObRL G i § S LA P BRI eitost s
and two dmaﬁd&lﬁbalh%ﬂi/&)(cﬁﬁm@ﬁﬁd%{d@ﬂldag%a%?t(HbeﬁﬁimﬁﬁaﬁSIgMa‘?ht1@6dy5 of the

basic heterotetranmer unit along with an addifional ypeptide called J
chai n, avdsisthef &odthe h@@lnthateﬁot@_@ara@rtung@horm \mlil nlga@dltle@l pobpertidseselet Bd | gA

ant i bodi gs; can pol cor%tg anl B' 51t WRS ”Pteégeﬁaﬁ oﬁ'sc'aﬂg 2 5 of
chali Ptk W SER gGs,

t he basmlli-1 nunltsa

4- chai n polyrheriZ tgﬁmfdeWalab@wembﬁgeQ@&nplﬁdlﬁg)M ofEla@ﬂsach @blaamﬂunﬁs dlbﬁ@(ed to
a H chain bi one coval ent disulfide bond, while the two H chains are |inked
gh

to each Wittheehai). Jnéhegiaseph @Cm haFrohai Wt §%F‘éﬁbh%h%13h09%@a“iqné hEfGH
type. | fid
I's otype.y, Egaglglsml&h&l td-a ﬁk@l'a c%@éleﬁtecﬁﬁllﬁ&é %Iﬁip%gg Heen[ b @ﬁdl?s\jfrjb)s ultrae

bri dges. chai n has at N-ter m nus, vari onal n
foll owedidkyd tdecaek odmn by ant orjmnm chSulﬁﬂ]e boﬂdsrdepammwn ﬂhlaé{ almﬁtdisgtypaaEmﬂl and

f C f d h Nt
vglrjlr abl a% SCHM%B@ h%g r?&?%'é@ ﬁ‘éﬂ 1%@5%@5@53%{9% &%%L a %m Flé‘i’tﬂ%nd
The VL ig.t@hignes vifidoie &Jﬂﬁaﬁ{ (@Flﬁ f&lhﬁ‘wé&%y tﬁreelc'oﬁﬁ%{ de{athst(h@)ffM &bh 6903t ant

donmmi n of the heavy chain Particul ar am no acid dues are

bel i evedy il f eHaMsuRd ifouraT aeaabetﬂ;ﬁe Bnd HRotypedt E€idl ehaanBash@aheyN.Chai n
vari abl e donmains. The pairing of a V and VL together forns a single

ant i gen-tbinndus)g vatidlde démnint(Vg ) Sbliavedduryea eordtapt dgeaihi(€p) afitstdtleerand f #hent

cl asses of antibodies, see, e.g., BASIC AND CLI Nl CAL | MMUNOLOGY, 8th

edi ti on,VDawlghcpwiBithe ¥y andghaCy is aligned va‘ﬁdthﬁliretcom@domamfdhﬁ eds. )

Appl eton & Langl Norwal k, CT, 1994, age 7 1 and Chapter [00082fJ The L
chai n f romndby Ve Pridisplar amieetsidissidues de baliyrd frfprmandnert éwe  gfyeen the

light chain and heavy chain variable domains. The pairing of a Vi and V| together forms a

single antigen-binding site. For the structure and properties of the different classes of
antibodies, see, e.g., BASIC AND CLINICAL IMMUNOLOGY, 8th edition, Daniel P. Stites, Abba L.
Terr and Tristram G. Parslow (eds.), Appleton & Lange, Norwalk, CT, 1994, page 71 and
Chapter 6.

[00082f] 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 (Cfy), immunoglobulins can be assigned to different classes or isotypes. There

are five classes of immunoglobulins: IgA, IgD, IgE, IgG, and IgM, having heavy chains
designated a, 0, v, €, and u, respectively. The y and a classes are further divided into
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clearly distinct types, called kappa and | anbda, based on the am no acid
sequences of their constant domains. Depending on the am no acid sequence
of the cowmetarwiidmaai n of their heavy chains (CJJ), i nmmeoogisedwloes?st can be
assigned to different classes or isotypes. There are five classes of

i munoglsabelbdsBSon thgAasik 9PreldtBkly hier dBfigledcgMn Ggeq@nbeaayfuab@in)s.g.,
designated a, d, g, e, and m respectively. The g and acl asses are further
di vi ded Hunians ubpkasbe ollowitdaibomsses: kgl 1t BIGE, Iye@3 MgtHnipA Idadd BrA@nces in C

sequence and f ion, e.g.,. ns express the follow ng subcl asses: 194,
| g&, 19G3, ﬂg@ﬁfgllﬁmt@aﬁma@@ef?@d@ fg‘*‘l‘ﬁéattcéﬁﬁﬁn'%%fiﬂ?‘gﬁf)g‘ eﬁéﬁéﬁg to the

fact thajonGeld Bl SEAHIRRLSInQEqidABe ¥Rbh @M tBodRERITAS VAid £A nRyl8RShMELY 1N
sequence anong anti bodi es. The V domainh nedi ates antigen binding and define

speci f i diindinganddgimetspeuificity @i pasochyjarfantibodysiop as parighlar artrpen géloweMantheer |,

the variahi]ity. i s not,eyen i striput across ,the -ani cid span of
the var i apralilingdh &SRR R g sREREERL b s SR BRyfns

i nvar i anhstsdd, etccV@sgicdl dogslstf srapmuedl¥ ifvadh@nerelchisdalled fhhred@riardoitas AER S
separated by shorter regions of extrenme variability called "hypervariable

r egi ons"oftlAzk0 amigo agidh sapanapedin shortaeicgions ehgxtrenevajibiliprdledonai ns of
native h g i £hal C i f |y . tl a
bt a- hodvbesRtyuteERhsnHBLAR R AR 200 R TR el Bl R RERRIDR, 2,
f or m | odpesveanhiegitichgns et compsisdyue aReSafgelyadogtipas betafshedt kenfigiraicheet

structure. The hypervari able regions in each chain are held together in
cl ose pr8RNsATdLIrGeHYPRIRariahig reaignspwhich farn INopa FOISFENS: @B B G§St he

ot her chgjh; i i : i = b nfi; 1 of
ant 1 bodi SRR b&s B Vgl A pt i AR R T RN s Bk

| NTERESTpg&hbdr ifcdlosdpiolkimityattcFRSamd| weh thddtyiporvatiabhln s¢dionst fesm dic dtbad t h,
Bet hesda, MD. 91)). The constant domajns.are not involved directly in
b1 nal ng. A TaHRTEOHG 19 (e SO GEAE e B RRR RS &1 PRI SErSOat K i ons,
such as QakkeEaal PasEls denARd PARK iRkt bagydepsRdenineehiu, ar
cytotoxicity (ADCC). [00084] The term "hypervari abl e regi on" when used

her ei n riéftemsl Institutes of Micalth, dsthgsda Maud 99 bp. Ehe eensianbdymeins ete net evolved

compr1 scbreiiy R ERha O athRat iy sl KBTI BoATISR LTSI R ayi on

or " CDRpaftsifatiodlof techn@ibodk: inrmbd%:fe&e Adeid célhdr cyRflokbity LApCcand 89-97 (L3)
in the VL , and around about 31-35B (H ), 50-65 (H2) and 95-102 (H3) in the
VH (in one erB8fi4lehhe terp “hweayapighls ragient whan swyl hereabeaferato tie amiyprad and/ or

th i froma. i |.qop." - esi - 50- 52
(12) ° andeugUGRrh Sy HE Rt oS Py b BindifiE e on 0V

[ R t heh\édnertaﬂlhobﬂnbﬁsea{adlimw? ﬂesic![\z{m froBi eg‘l‘cornlﬂéih&ﬁdrit?ﬂi‘[ef)ﬂtﬁﬁ@ﬁggioﬁlQGESS] t
Throu (0} rese specli.il C 1 oNn_an Cla , e . nu erin system
i's geﬁey‘iﬁl?%’h(efsggar%e Abolrerficg Y 1T eoraie T imd B2 Paipis Horanth
(appr oxi et & Mout 31-35B (H1), 50-65 (H2) and 95-102 (H3) in the Vi (in one embodiment, H1

is around about 31-35); Kabat ef al., supra and/or those residues from a “hypervariable loop”

(e.g. residues 26-32 (L1), 50-52 (L2) and 91-96 (L3) in the V1, and 26-32 (H1), 53-55 (H2)
and 96-101 (H3) in the Vyy; Chothia and Lesk J. Mol. Biol. 196:901-917 (1987)).

[00085] Throughout the present specification and claims, the Kabat numbering
system is generally used when referring to a residue in the variable domain (approximately,
residues 1-107 of the light chain and residues 1-113 of the heavy chain) (e.g, Kabat et al.,
supra (1991)). The “EU numbering system” or “EU index” is generally used when referring
to a residue in an immunoglobulin heavy chain constant region (e.g., the EU index reported
in Kabat et al., supra (1991) expressly incorporated herein by reference). Unless stated

otherwise herein, references to residues numbers in the variable domain of antibodies means
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resi dues 1-107 of the light chain and residues 1-1 13 of the heavy chai n)
(e.g, Kabat et al, supra (1991)). The "EU nunbering systenmt or "EU i ndex"

i S gener avbyougadswhen referring to a residue in an i nmeaoogisedoloeszoheavy
chain constant region {e.g. , the EU index reported in Kabat et al., supra
(1991) exfpa@sElbdringdyARE Rk nhabeling Bytdnef BhRBCGIted biNeBSiSe Bérdined ot her wi se
herein, references to residues nunbers in the variable domain of anti bodies
nmeansr edFRIRCALIPTEYFRgUYbAHE the Berstant Aprapineg ailadi¢h megs sepidugmymbgring

ot herw i fer s to residue nunbers in the constant domain of
ant i bod%&stﬂgnggjn@n}%gﬁlgﬁgagﬁhberi ng by the EU nunbering system [00086] The
t erm " nonocl doad8arThidxedy "masodised aléoelyh ag eded hsreiroreddrs andd doidypdpbt ai ned
froma popul atjon of suhstantiall onogeneous anti hodies, i.e., the

| ndli vi diphral erﬁ#r%&ip@gu%%f)f] &bﬁf@nﬁﬂg lt%mea%qvéﬁna%d?%ém ihéamﬁ@s@eépt f or
possi bl nfBsMEAdniprREGURE bOIMHIALL R iEL R ForliBsRRSERally botl AR
anounts. nI\/bnocl onal?r ant i bggllgés arér hi gﬁl y s%@?i flriqjgS bei ng a(1:Ii}Jrﬂbect ed gagai nst
a si ngl enaatomgyehiteas be preséntnn henoromeunisn Momictamst artbopeh wol fogldly sperifibody

prepar ati ons,.whj ch include different antibodi es.directed agains iL.fferent
Get or m TSIl Agpase S ﬁf“h%?ﬁchﬁltSnEP“gﬂﬁ%%d@ Cpitay] @@@%@E@&Lgﬁ#@fiya
singl e debREMJIA8HhiMint8e aiffckGR Antidddi AWUctic@ Agdifstld@irbntSReS i@t Y. the
monocl onal anti bodi es are advantageous in that they can be synthesized

uncont arfepisapss), bichanoraclanat atibaile . direked peeinstiseringlerdetomniontion theangent o be
const 1 ued AW Ikl RO 88y Rork' S ABHIR A, RYn AN LR I AL, Tet hod.
or exarrpl e, e nonocl onal”’ant1 bodl es useru I'n € presen I nventl on can
be pr epaeagnidysikdieudtyhtahtoa®l testhodaltibgyics.i T mdeiser 'hetbdhakobhertodke al .,
Nat ure, 256:495 (1975), or can be made usjng recaonbi nant DNA met hods in
bact er i HoNstasHAp yestuidn spipAegtiogof gregtibedy by apseaticargmethed. sFormgampte, fis.
4,816, 5 They ant | i es” ' : hage
anti boay $1sioif alBOGE, Ay A AAhe R AR ALEE i A ARE S bR
Nat ur e, B&RodRde 628t (EOQHY, byMaokisr @tal.aNaiurd, 258605 (BIT)), or ca B2 nfa8d u&87
a

(1991) or usi.n met hods set forth in . the Exanpl es hel ow. [00087]
monoc| od§ O%mfl?naﬁ}?fé@qﬁ%q il%%ﬂﬁgﬂﬁn@ka@ﬁflﬁ@?wl oLplentsUs £5¢4 eré-mﬁiih

portion mferd R, @,%@8,&56@)‘.‘dlflf%r"rﬂdnﬁﬂbné&%ﬁﬂodif@s”ic‘iﬁ'ﬁfsb%'iso‘l‘ét&&‘fr@ﬁl ﬂh‘ﬁg@' ogous to
correspondi ng sequences I n antibodies derived froma particular species or

bel ongi regtibedalitparies wirgthe taehiiqoehydastrazd inClakbal efsd, Mahire.8352HE4rt@fai nder

of the chain( i s identical,. w ) us to correspondi sequences
"h anti oar B Pgisres afy T o il nar S g BLRS PSS B R R B SR PR IS  body
cl ass orgguffdsafow.as well as fragnents of such antibodies, so long as they
exhibit a biological activity of this invention (see U S. Patent No.

4,816, 567; arlf0fbir Theonoraclegal apadicyibacirpinclyds fcb@sse’( apdibagips ingrhigkei c
antib Od'p%ﬁic% of the Eéa%?rtanﬁf%{r ﬁgﬂ chain is identical with or homologous to corresponding

sequences in antibodies derived from a particular species or belonging to a particular

The

antibody class 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 biological activity of this invention (see U.S. Patent No. 4,816,567; and
Morrison et al., PNAS USA, 81:6851-6855 (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 Monkey, Ape etc), and human constant
region sequences.

[00088] An “affinity matured” antibody is one with one or more alterations in one or
more CDRs thereof which result in an improvement in the affinity of the antibody for antigen,

compared to a parent antibody which does not possess those alteration(s). Preferred affinity
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i nclude "primtized" antibodies conprising variable domain anti gen-bi ndi ng
sequences derived froma non-human primate {e.g. A d Wrld Mnkey, Ape
etc), andwbanemicmast ant regi on sequences. [00088] An "aCfriuseaiy/onszour ed”
antibody is one with one or nore alterations in one or nore CDRs thereof

whi ch r efsthiediantibedity IO ERBRorhdlat Siecvah biddhdoyaraffidities fanthchadyt dmige@nt i gen,
conpared to a parent antibody which does not possess those alteration(s).
Pr ef er r edffiafty mrterpraniiasies e pl@émeéisbmrwedﬁ@?@émﬁ\aﬁmeén Marky etalpi conol ar

ffinit duced
by procduregAd JPTORts AT ol Wt REMAGELAN] BROVERoBHH: Do
(1992) dasfflindeRamfoln nglutagel}mtswfﬁ[bm Bndyr fgﬂnandrk\z‘bsid@am‘sb desstibéd by: Iﬁ%trbaﬁa ndolm
?Nkégﬁgi?b BoS DB (Do S TRER el ehi. ‘aed 03997145 1185 15585 ¢ Vel £ on
et al, Jy Lmyngl, 1%@59@@%0 g%sf %Q&éém eﬂzﬁckrsﬁyﬁnzﬁiozaﬂs4g7§ 33h %5)
154(7) : 3310 9 (1995); and , . Biol (1992).

[ 00089] ahd'Hoindaiks atg, JaMale)dlSl%@ 8&%8%1(119@@))n| st" anti body i s one Whl ch

i nhi bit | t t fth t hi.nds, . FE
exampl e bl ocHPP0rAahbagk: e Dotk SpRashFBrads bk i mpeic o
conpl et abyude®bioRidical A& dRIfARENRTLS ithinddl Fk %nﬂﬁ@blockh@%@g%§&ﬁst aﬂﬁﬂnl st”

anti body is one i ch enhances or increases biological activity of the
anti gen q5tBl@nhbmilemmaébyanmp@p&gﬁnu@tlblaﬂmuabwg@@snmm@@bg (léh’n]t i bodi es

enhance angi i 8,0y, i n Shl 0Q0 "1 nt ) dy. L.s one
whi ch conpri g 86@@ %?m en baimt%O ® Onte "th‘gn gn]q]aflces - s 1t():}81 Cllag%és{]tmﬂeav

chai n c@fshaatigde ivinds, Fof eidmplehgo’&naradnﬁb‘dl&,anﬁhﬁsmcalﬁab@diés &handens can be
native sequence, constant domains {e.g. human native sequence constant
domai ns)NEloLarssHPYRINNgegbknce variant thereof. Preferably, the intact

anti body has @6@)1 I'A fn@ac?fefn%‘%&)y is Q:ﬁb%%l&péom r%gg)%%lmt gﬁ,‘gtb‘ngﬂ 51{6r pt s"

conprise a p rt|o an 1 ntact ant era ant |ng or
vari abl esrdgyi aml sitfleetshbeavlytchmh camwrbmldmauﬁx@ﬁm @Hzahd ania. bﬂ(kycohstame nt S

include Fab, Fab', F(ab')2, and Fv fragnents; diabodies; |inear antibodies
(see U. slonramseqan bt % BYICIBT GonEx dpimais (e.Zalpanan wtivasequenet instaiing 8( 10) :

S boqr sty B i SR N AR et PREEHLS He AR JUbAPRE Sk oy

ant i bodigsr eﬂ@a@fﬁinlcﬁoﬂsef ers to the anti bodi es described in Zapata et al,
Protein Eng 8(10): 1057-1062 (1995). Briefly, these antibodi es corrprl se a
pair of tanddh? ]ségﬁ@ﬁdg fragmpetsi coppprEsrIa)POFEITCOf antipget #dPody. preferab

the antigen binding or variable region of the intact antibody. Examples of antibody

fragments include Fab, Fab', F(ab')», 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 antibodies formed from antibody
fragments.

[00093] The expression "linear antibodies" generally refers to the antibodies
described in Zapata et al., Protein Eng., 8(10):1057-1062 (1995). Briefly, these antibodies
comprise a pair of tandem Fd segments (VH-CHI1-VH-CH1) which, together with
complementary light chain polypeptides, form a pair of antigen binding regions. Linear
antibodies can be bispecific or monospecific.

[00094] Papain digestion of antibodies produces two identical antigen-binding
fragments, called "Fab" fragments, and a residual "Fc" fragment, a designation reflecting the
ability to crystallize readily. The Fab fragment consists of an entire L chain along with the

variable region domain of the H chain (Vfy), and the first constant domain of one heavy chain
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conplenmentary |ight chain polypeptides, forma pair of antigen binding
regions. Linear antibodies can be bispecific or nonospecific. [00094]

Papai n diwe=bioonizsh anti bodi es produces two identical amCirgmsneloiozstong

fragnents, called "Fab" fragnents, and a residual "Fc" fragnent, a

desi gn at(‘cqqfq )I EhIEE4D Mgprhdie ivdbhavialent @it ryspoatl t agonaaskihy, i eI ehadsalidglagment
consists of an entire L chain along with the variable regi on domain of the
H chai n aptpdn-bmdihgtsite. Pepsii treamshiaoftandatibody yEldeoasinlgkausgediiah n(ffgmeh) . Each
Fab fragment is nonovalent with respect to antigen binding, i.e., it has a
si ngl e anticlyevghlynadirespasids & tweedisilfide hnlaadrieabtfragimeats haminglsbenlentiantign- a

single l.arge F(ab')2 .fr nt, whi.ch r hlv corr onds t ) i s i de
e rodtRe A RB B SRTERA aF St BHRG n R AR oy (i Bofibat ()
capabl e feferfon@sts hdvitd duditinkl @entcsifady at iA@Y Scréiihdsedf the Ofp1 Ridknalid agnent s
by havi ng additional few residues at the carboxy term nus of the Cpfl

domai n iindhdidp pge onmonr cyswires cyoat thicnatbddydimgdegmnt iIFabeSH N thg desiggition.
Fab' - SH is .the designation herein for Fah' in which the cysteine. residue(s)
of the CBFRE R @ééwstan? rewtieq BPﬂ’@rCBHi}?‘nt FEyDoant s%ﬁyolf ragment s
origi nal érb{uﬁ’."eﬂ‘(ﬁb?ﬁf adweed 3SmbARt bﬁgfﬁfauf%ie Srbagimng §aimmbhﬁy HtO@fich
cystei nes between them ™ O her chem cal couplings of antibody fragnents are

al so knaiMe h{n@e0Pn¢inddigetiveerf tha@MeherChBRidas &suplings SRMBBEYy fregmtmahreRMot | ons
of both H chains held together by disulfides. The effector functions of

ant i bodik®ewar e det erni ned by sequences in the Fc region, which region is

al so the part I e byt of

el s, T 0o0odfORETu Enrindef oBRERRA M Codb Gl ok pHEtbRRo TSR SHREE Ui ch
di f f er s Hetdtgtthat byodiswlfided. i te eque fiaetibas sfeatibodibyareidetetrained bakedueasds one
"am no aci d nndificaéign",as,h rein defined. Preferably, the yariant Fc
regi on HAhEC 1egion; WaicE regiphis 2t the Bah §3reizsohy Eofrssrtet (FeRhfonad phe
sequence.FGin"t6HsQt Qlis. t0 the Fc region of a parent polypeptide, e.g. from
about one to about ten amino acid substitutions, and preferably from about
one to about [PDAIS]advi“nariamt Fd repidygtdompirisens amina anidtscyeenseghahakfféis froegi on

or int Fc. region of t ar ent | ypeptide. |L.n one epbodinent,. the
Oari ant B agrdkS mangics krpeop b BRI leadine s SEOPRTT N, Sar 1 east
about 834 R APHRAY PréferabBastc vibant F R Yo Ha® heyst 0A¢ ah BRI RRB RS0

g

honol ogy or at | east about 99% honol ogy with a native sequence Fc region.
Accor di rrgnipercdrio ahetvesggoenosdistregipher teethf Harcdien eleypasentipetydicptidd, klg- possess
at | east, aboggut80%[ no

0% nomaT BB o PRt AR B B o S BT B 1R i oPbu B R AENE gy

with an fhe dneig asid 8libRitRime M a paiwRedidnde Fe FRGHd in TeFd &fon"dfehe parent

"egi on- Cpoorlr;i)rei)tsi(iier.] glnpo?lle %Pn%gziiin?e%‘;, ‘drléa zla?rga?lt i[:g re?gio%%ggg F\)xgih%g’ssegsuaﬁ rllea%‘;S ab%rlllt 80%
homology, at least about 85% homology, at least about 90% homology, at least about 95%
homology or at least about 99% homology with a native sequence Fc region. According to
another embodiment, the variant Fc region herein will possess at least about 80% homology,
at least about 85% homology, at least about 90% homology, at least about 95% homology or
at least about 99% homology with an F¢ region of a parent polypeptide.
[00097] The term “Fc region-comprising polypeptide” refers to a polypeptide, such as an
antibody or immunoadhesin (see definitions below), which comprises an Fc region. The C-
terminal lysine (residue 447 according to the EU numbering system) of the Fc¢ region may be
removed, for example, during purification of the polypeptide or by recombinantly
engineering the nucleic acid encoding the polypeptide. Accordingly, a composition
comprising polypeptides, including antibodies, having an Fc region according to this

invention can comprise polypeptides populations with all K447 residues removed,
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anti body or imunoadhesin (see definitions below), which conprises an Fc
region. The CGtermnal |lysine (residue 447 according to the EU nunbering
systen) oWothw/He2sregi on nay be renoved, for exanple, decrng@ooe$wcation
of the pol ypeptide or by reconbinantly engi neering the nucleic acid

encodi NgolpRpAG! paRRitiot e withGo 41 MebiYlucsadeMOMRIS fol ygip 6 @NFYpusdtidgs having a
pol ypepti des, including antibodies, having an Fc region according to this
3

i nvent i GRIXEHR OE PAFEPINSIECHYIt) gRdMilthest tBoBdrAtesss- with al | K447 residues
removed, pol y jdemo [: 0 | 7 ‘ .

pol ypepti de 3@%81 iFglng g%ﬁ%ﬁl éw?ﬁﬁ t%o@?éﬁgﬁegoﬁjfggg?@a@g%X legn?jnt%e?hout

t he K44Fecmsitibneand[-D00RG]site FThisifmghivat condistsuanaatittbethncfhcagrant ondlight-
contai ns_ a conp] ete antigenrecognition and -binding site. This fragnent
consi st <hgin varigpleareion desrainie dglt hahao i PISGREE ﬁ%&ﬁé@ﬁ@&%@e@ﬁ domai n
i n Ui ghtyyoNRRARVR SR s%@%ﬁﬁh%ﬂa@l@-log sc(ﬁ“léd;)% ch HbMInOFT FmB§S&atnyendomai ns
emanat e si x hypervari abl e 1Toops (3 |oops each fromthe H and L chain) that
cont ri bupetribué therammcsaidireselsedioe sntfigen tamdingyemd Gindeti ang gembindiogfspeciBaityi gen

bi ndi ificity.,to th ti body. ) i ngl i abl e domai
R A R e L N e
the abi Ithic¥ AIPRY ORI fE1arPdili gbh Yiths U ALAIRR to Adch BRIHE Mn BBind ahtQWR! altdulRlat ¥

than the entire binding site.” [00099] "Single-chain Fv' al so abbreviated as
"sFv" ora loyersffingy ¢haarth¢ bty bindingnsist s t hat conprise the V and VL anti body

domai ns conn iRLO i-ngl e nol ' chainn. .Preferably, .the sFv
pol ypepti de ﬁﬁ?@ﬁgr@%nlgfﬁg%gvaa%%ﬁ§%§§%%§gsl?ﬁk@? cbfmegﬁln'gthf and VL

domai ns firdpineintseti@itoafrisd theSVRY ahd Vijodrmibb e del@sink eshigticddithaidfgds anti gen
bi ndi ng. For a review of sFv, see Pluckthun in The Pharmacol ogy of

I\S/bn_ocl Orm)l\l/ypélptididaddliile SPrefevadily, t}id.ﬁ:gf IRg:yfmph'dg glrﬁl&d C(Mlpnifs eqbﬁly,]}-)gpgtiSde l_inkfer
prlnger- erl ag, w rK, p . - ; orr ec , | ra.
0100y ettgran R Ve v Smlis o UL RIS TR Y An B s der R r B o by

constructi.n Fy. fragnents (s r ecedi ar-aar-aph ith rt Linkers
(abour - S8 Bl SRR Jet AP FE SRR R alosl Gibdedell °CE,

but not Astibodics hailnl I3aRosdAGuRf ankiModfc dasTES pringes Vatlhg evad Y oflg ppl 29313 n a
bivalent fragnment, i.e., fragnent having two anti genbi nding sites.
Bi speci f(l 894)i Bogehassk 2995, Heteer odi mers of two "crossover” sFv fragments in

whi ch the Vpf O@ﬂfb;vhﬁdtgﬁgiﬂﬁbﬁies'l? efs%s%%%%ﬁ%d@?rﬁ@enﬁﬁé&@%dg}g di fferent

pol ypepti de chai ns. dies are descri nore-fu anple, EP
404, 097;con@Bhg sH Gdgments (ddo ptdcodjeg petagaiph) WAShdiSAnk@O(abdudtd- 60l 48idutH93) .

[00101] ."Humanj zed" anti bodi es are fornms of non-hunman {e.g.,. rog nt

anti bodi bV HARE JHEETErY PRt el BT chain DOOReIT IR g SG0ErGe

derived (Ioliﬁ)ari?lstig aelchqg\peapl%gl?lﬁng in a bivalent fragment, i.e., fragment having two antigen-
binding sites. Bispecific diabodies are heterodimers of two “crossover” sFv fragments in

which the Vi and V1 domains of the two antibodies are present on different polypeptide

chains. Diabodies are described more fully in, for example, EP 404,097; WO 93/11161; and
Hollinger et al., PNAS USA, 90:6444-6448 (1993).

[00101] "Humanized" antibodies are forms of non-human (e.g., rodent) antibodies
that are chimeric antibodies that contain minimal sequence derived from the non-human
antibody. For the most part, humanized antibodies are human immunoglobulins (recipient
antibody) in which residues from a hypervariable region of the recipient are replaced by
residues from a hypervariable region of a non-human species (donor antibody) such as mouse,
rat, rabbit or non-human primate having the desired antibody specificity, affinity, and
capability. In some instances, framework region (FR) residues of the human

immunoglobulin are replaced by corresponding non-human residues. Furthermore,
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anti body. For the nost part, humani zed anti bodi es are human i mmunogl obul i ns
(recipient antibody) in which residues froma hypervariable region of the
reci pi entwanreiwapisaced by resi dues from a hypervari abl e Pcegisenoots2al

non- human speci es (donor antibody) such as nouse, rat, rabbit or non-human
pri mat e Hiadnv@d bthebstesi dag domptibdRoMusasd dré aott fpund@inf thekdoihicrandtisapaRiihi ty.
In sone instances, franmework region (FR) residues of the human

i munog! thdenas aafkodye dihsecmohificatinns s&pmads Rgfurber-ratipRdn tibedy geréermance. In

Furt her ound
1 he TR R L ) b e B O o Bl B e e
made totﬁurtmeﬁﬂddmmamm anWhhhthmeﬂmwmmmhﬁeuofﬁwg@@ewamﬂﬂthephuﬁ&mpmﬁﬂ

ant i body onpri se substantlally of at and t cally
two, var’ Se Oﬁaﬁat HYMap imRneg oyl aéltﬂsetl%%m%ﬂ llé?rt]thedtRSt éﬁeyhos ot

hyper Varﬁtﬁ%%ntnﬁ%glo%ﬁﬁﬁ ?eﬁfl%&% 19 hASRIZRA aRitRY o EHHi%{rTTg' AR o2 sk B and
all or substanti al the FRs are those o n 1 nmunogl obul i n
sequencdmmTheoﬂmnmﬁazeﬂnnmo@bbdyl@p$%nh@gkmtﬁwmgmwmﬂytmmnﬁahmmmat | east a

portion .of an no onstant re icall hat of a
Prmn 1 RGBT orRgHheref or g dpngiieg e Uil B (I e

321: 522-15dehrh k980 )1, 1%@%3@@363298@19883&&1&5 Pre$32C3230p 28 kL 958, 2: 599596 est a,
Curr. Op. Struct. Biol. 2:593-596 (19 [00102] A “'speci es- dependent
antlbodyﬁ9?@ an antlbody mhlch has a stronger binding affinity for an
antigen fr Om[ﬁ d éSA S ec e'§ nd%gtea%'n%gd ’h On Ialtltlﬂifo%gl foéh ﬁ‘ashaosrtrr%lng% 1nc‘ﬁf t hat
antigen fronta second an - speci es. e Speci-edsdependent
ant i bodyaffilicyfbr eﬁmgdnqadmyt ﬁrttenzﬁmhwlnﬁmpeaies gan 1t(has (ﬁor, a tttaﬁolagtm dtdhatg
affinity ng) val ue of no nore than about 1 x 10~ nore than about 1 x

10~ or riBUEY Bompatscsbummakian ppecip. Hormplds the %’ieﬁlét ﬁ@eafitmﬁptlboctyorbnai

honol ' h i
a1 east TSnocHE P Rah R b AER (e SRR AR TR VER: oy SREF IR st oo™
fold, weakep-7tNiafh hbfe AN 18 f0-Bbt Mo hidke thAE aboUTB BRP iINIERUt WAL binding

speci es- dependent anti body can be of any of the various types of antlbodles
as def i rétnigblove homsptogypef éteamtlgen fom angnen naedhwmarhmammadian smﬂ@tw whig0103]

I n such .e od| e of , L he I t|de i body

ant agoni St aBHsogiPRep SRt el R kD B R OPF R et BB L o
10% of  tiiedikg aﬂtnmg forf tht RembR iRt ITHhe ,spcétﬁésl-db@@ﬁ’denaﬁﬁtﬁ@@fﬂ st bOS HYTYG L1 on
to its partlcular target protein as determ ned by fluorescence activated
cell s or‘taiflﬁgs anageqhy%a%deéimqi abvsi beuniefprabbi ipiathafiapired g ymanw t h regard
to the hj P’ ﬁp of a polypeptlde anti body, antagoni st or conposition to a
target nol ecul’'e, the term "specific binding" or "specifically binds to" or
is "specific [Doro3]anpach trabbdmepis) hpepichide tandiagofihe poppcmidcaapiodiy,cul ar

ol ypepti de
POl YPEp antagonist or composition to a ‘“non-target” protein will be less than about 10% of the

f\

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 “specific binding” or “specifically
binds to” or is “specific for” a particular polypeptide 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 compared to
binding of a control molecule, which generally is a molecule of similar structure that does not
have binding activity. For example, specific binding can be determined by competition with
a control molecule that is similar to the target, for example, an excess of non-labeled target.
In this case, specific binding is indicated if the binding of the labeled target to a probe is

competitively inhibited by excess unlabeled target. The term “specific binding” or
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target nmeans binding that is neasurably different froma non-specific
interaction. Specific binding can be neasured, for exanple, by determ ning
bi ndi ng oVoaomoiiezsul e conpared to bi nding of a control molrasadie/n2si ch
generally is a nolecule of simlar structure that does not have bindi ng
acti vit yspddficathydimlseo” 66 ChfccHiciont fgtican fotypipties 6i aespiloye 6papet i tion
with a control nolecule that is simlar to the target, for exanple, an
excess dRUtHuHIPAbERRI taregbes uspd h@ﬂﬁl%ca@é’@@Xh@ﬁé@lfPT XA DN G m%le@H% cat ed

'gfy %2&3@9&'@@2{6&% ¢ @%%E%atﬂﬁ%?% 15%@ PR g oMo diegsgetan ey | &
et oMy eisT aRP PTGt e R REH VieidhasP %b%?i@@éﬁhﬁlﬁe R Ie8S o0 8
by a ol el R-MRYL e ol it LALAStl 19013 ARG BRBL o RAE M at | cas:

about 10 at | edst about ast abou Ieast about 10
M at Imﬁod&bﬁulth&&m;ﬂ“spémﬁa: hmtimgélr@felatto beaate whatt nidleddle bihdd wast about

10 I 1M at le t 10.1 or greater. In one_ enbodinent, the term
" speci f.pértbq“ﬁ?d.pﬁ eé%rsepttapeo%%ip CYRBEPUYREPHEP BEhPRl 3 ﬁa%ﬂaﬁld cﬁ%m cul ar

pol ypeptdnde i p 5 Rgdg tdd SHitbge pol ypeptide wi thout substantially
b| ndi ng tg any B’E i %g’p'??tde égr %%I ypepti de epitope. [00104] Anti body

"effector fu r{@t) 168 sAntﬂwrder‘ eff@:tomﬁuselctnstﬁ rade todhosabidlegitilastivtiey athibugdble t o

the Fc re |ve sequence. Fc .regi on. or ani no aci d s uence ri ant
Fo 1 egi dRTMRe BRORR? PG EIUE Sarg i PhitRe sheeRGags FCuf e e PRe o
anti bOdYanﬁBJ)@C afd viﬂyﬂﬁth BB %nﬂlmlyuﬁﬁ Cl Rkl STAnabsHyCFrRloR fRittiofe pendent
cytotoxicity; Fc receptor binding; antibodydependent cell-nedi ated

cyt ot oxiig¢luge: (Andiyding hlab@uwle@mst degendent egetpaicitprf o cepéen binding:zaabody-
receptorg, rﬁ%ﬂt Ricgh Jha%ﬁ%'gtx?o f‘y(tAél\)(gg h%{]% g@%e@&% F %ufa?ghgfceéﬁ Lhses

an am no sequence | aci sequence O C regl on

found i necuwptots;eand BxeotipdcBisatidn. Ec“rﬁaq@&rq@e@cea?o&egieﬁtembpdses an afnio &xd&npl e,
but not limted to, Kabat et ah, supra (1991)) [ 00105] " Percent f% am no
aci d sedGayfaee id&aﬂﬁlmjthe@mm%Mﬁ%wncw 1R hicggpien found 1p patuso IExp@pls @ and

anti bOdch(?% RESSCl4g& gﬁobﬁ h?@oxj”é%ﬁ’lhfé bét Iﬁﬁ-‘ilhﬁég t@%{éb'&?et%‘?rﬁﬁﬂk ?ﬁ@ gm am no

acid resi in a candi daté sequencé that are identica no
acid resi dues[OOerSt] hepehty@epinmide abidisaguenoapianety; oaflicanolagy gwithngespdve to
sequenc stitutions as _part of th

considerin conservatijve
sequencéﬁ? pRlypsntide a mg P@iﬂ%&p{ﬁewpc?uﬂsa@i@) Rreigdt deticAan gicqerecaiaes aﬁ no acid

sequencenhideatiltysiARY ilPL cAfdMAY fubite VRItaRURINRY S witR @le AfioWeldntfdidign SKi | |
in the art, for instance, using publicly available conputer software such

as BLASThe Bolasptide bﬁmg@nmare%@?aﬂr|aggn1(1£)hh®$m®ms&ﬁqmﬁmeng amowsqkatlureed in
the art ¢ neasur

e o PR  PRE P BRI SRR fsPah R e Rl Rl RN P St
| engt h aimihd &cid SERAEERIchetyt@n BOBEAERM in EQﬂiOL@Uﬂ??@i@ $1@8 are within the skill in the

art, for instance, using publicly available computer software such as BLAST, BLAST-2,
ALIGN or Megalign (DNASTAR) software. Those skilled in the art can determine
appropriate parameters for measuring alignment, including any algorithms needed to achieve
maximal alignment over the full length of the sequences being compared. For purposes
herein, however, % amino acid sequence identity values are generated using the sequence
comparison computer program ALIGN-2. The ALIGN-2 sequence comparison computer
program was authored by Genentech, Inc. and the source code has been filed with user
documentation in the U.S. Copyright Office, Washington D.C., 20559, where it is registered
under U.S. Copyright Registration No. TXU510087. The ALIGN-2 program is publicly
available through Genentech, Inc., South San Francisco, California. The ALIGN-2 program
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herein, however, % am no acid sequence identity val ues are generated using
t he sequence conparison conputer program ALI GN2. The ALI GN-2 sequence
conpar i soNocompuiEe program was aut hored by Genent ech, IPaoT/USand/o$281 sour ce
code has been filed with user docunentation in the U S. Copyright Ofice,

Washi ngtsapul@.te compdldd for usbiel @ UNIX @pdfeﬁgig%tyaeﬁdpm&%ly Wighal CORXIV4H0D.
Regi stration No. TXU5 10087. The ALIG\-2 ?ram is publicly avail abl e
t hr ough A FRANERRELOMNFESON BEM LS ﬁt‘rtaﬁélileséb A preeiat nd donrot ARIYGN- 2

programshoul %QR)(S%OF% t‘sﬁﬁis fQUre Pfor® B A QRA 8 %&%bé%%c%glotr %a?foﬁlﬁi@bl y

digital UN X" sequenc npari son par arre ers are
ALl GN- 2 tp gl crrgmnadfdo anttbodyarly on¢ &ﬁﬂ;&ﬁinei[h en FE]RmSlﬁthlsFﬁlVEﬁﬁﬁn'S oné tlrat "FcR"

are use describ eceptor t binds to.t Fc reg |o of _an antl body.
I'n one jﬁ%%cﬂ ﬁltantlgﬂc%g:épgamma{ WF%Pt?r;\?%P}C p §1C S fer?SEtoﬁl dle BRI uG
ant i bodym a&?@%ﬁ@cﬁk@ﬁ%ﬁﬁ&é&se?%ld He8R daﬂ&ﬁtk‘gﬁéaﬁ&ﬁﬁ%gf s?)h@éd foh@s GEIR!

FcgRI I, cgRII'l subcl asses, 1 ncluding allelic variant's and
al ter natth&selrslcegmrs cleg/ Rl breneptorfs 1mdmb§qy8¢1e°p¢aor”sctlvﬁt19ﬂdceptedépnchsyRIiH&I ude
FcgRI I A Ctl vatin

oo AR e el SRR Bl hiAE abP R G Bpeeh M e Do © )

cyt opl aspd Qytgﬁlﬁﬁhfésdohﬁﬂ{ﬁﬁéreofﬁ\%dti@cﬁhg\ﬂscéﬁ@?ﬁy‘?ﬂl&@&ﬁ&hﬁa& ﬁﬂﬁﬁh&‘r@ce@'ﬁbr
i munor eceptor tyrosine-based activation noti mé inits cytoplasmc
qnmmm

donai n. tmﬁinbrhasngactlé@tmtmetlﬁéﬁﬁl\/l)m to aytaplasmi hedeng tpeeptor

tyrosin b d_ i nhibit.ion n (see
ot ow Hie Bl BB cobiof kb Me-bRel By SRIRT By RS Lorm
i ncl udescyadplBhiipesmaialGhe asidve Rl Déerahlmnylpﬂsv Hneghkbl ﬂ&zB’BLeB581997))

FcgRI 11 Aval | 58, chRI | A-R13 1 and/or_FcgRI I A-H13 1. Fc are reviewed in
Ravet ch Hifdetr ietudesnaliniypaesiich prkarillAga héyp@szféHé)Pheéé%chiﬂ t

I t

| Tl 098 SRS (AR AR RO Bl P T M, |
future, sume. Rocdnpassledd o2 (@9t eiGaptike &Y., lmammamaﬁﬂde 412839 6994)) ancteides

th t I F le f he t f
R g T e R T A
et al, Jdedt/HMRRthe: fut%?e %@ex&%&%&és)sd bl %Jt%l "f'fél@ HeR&im TE&F&?m arls%f iRERddLO the

neonat al Ec recept or is"structurally simlar to major
hi st ocorthanédpiata tqceptorrﬁlcan thlelh:)ls waebnsbhsfos the tofnsten ofimeteaiah Iglonoahal ent | y

ccapt o e K1 P 8vEut it et SARGIATR €3808) e e 1 SRDRol

18, 739-766. [Egm]pmyt@nﬁ“mh@ feferd 166h® ASSiare FE eddely@F YFRin)i ForRiag!l obul i n
I gGs fromnother to young and the reaul ation of serumIgG levels. FcRn can

act as atweiualysimdedpnpyor staenmrptiRHdy comnlsp MHGpndicapsigts oSarctcgas i n
i ntact form s%?einﬂ%‘@oﬁﬁd% end; AGLRE RIS Chh Smuft £GSEHSY dlRELIL 0 @ defaul t

degradative

receptor FcRn are reviewed in Ghetie and Ward (2000) Annu. Rev. Immunol. 18, 739-766.
FcRn plays a role in the passive delivery of immunoglobulin IgGs from mother to young and
the regulation of serum IgG levels. FcRn can act as a salvage receptor, binding and
transporting pinocytosed IgGs in intact form both within and across cells, and rescuing them
from a default degradative pathway.

[00108] WO 00/42072 (Presta) and Shields et al. J. Biol. Chem. 9(2): 6591-6604
(2001) describe antibody variants with improved or diminished binding to FcRs. The
contents of those publications are specifically incorporated herein by reference.

[00109] The “CHI domain” of a human IgG Fc region (also referred to as “C1" of

“H1” domain) usually extends from about amino acid 118 to about amino acid 215 (EU

numbering system).
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[ 00108] WD 00/ 42072 (Presta) and Shields et al J. Biol. Chem 9(2):

6591- 6604 (2001) describe antibody variants with inproved or di m nished

bi ndi ng twoRoR&L112Bhe contents of those publications arepspasiiooad2by

i ncorporated herein by reference. [00109] The "CH donain" of a human 1gG

Fc region (al[g01rgf eMingé rdeordSis ‘gehcraldf deftded ad @freichihg Uedha a1y2 18xb eB3 of sfom
about amno acid 118 to about am no _acid 215 PE\EU nunbering systen).[ 001 10]
"Hi nge r@@ia@nlgqls(%‘emr Alolc. qipnsd 234 65206t GRS Y fHigs cpgion of other 260 of

human I I f

ot her q hes W%E(ﬁgntgﬁl seﬁﬁ%d %g%?&é gg%%%%‘?iagg&sfe% r%Ba]fl%
first arfdrrhlaghnteyhéa@ymham@ssuum iholidsang porsitmns heavy chain S-S bonds in the
sanme positio The, "l ower hi nge_ regjon” of gion is

normal |y def [ Ryt 13 Tleﬁhéow Bingp regron < A fesIeR IoRd gt (}' ‘g%tnéﬁ? A H SticEEht he
hinge T egi 0fduds- 1ﬁlm&fr‘e§cb gL@%rgﬁg’alttQ tRS Rin®E rEél@n FCe. EGURR- 23|3r't0p13@véf0tlll§ Fc

reports, FCcR binding was generally attributed to amno acid residues in the
| ower himgienr dygipoviafs rapnrtsg BCKdolmcb@ onrs gpoallyl 2ribihed toCHRindowad residoés @

human | on red.to as "C2" of "H2" domain) usually
extendsg[g? g“rweég‘gﬁe %é*? P%Pcfggeﬁz%lfg{%l about am no acid 340. The CH2 donmin
i's unique in Hoat2]ithd ‘THPHoRARASBF ¥ hdhh 86 Wt HhiadNQIBekfefed®d &k «dBatdrer, two
Nl i nked branched carbohydrate chains are interposed between the two CH2

donmai ns ‘&2 alemam)asvallyaaxitends fig@ shelubemine. acid 2Hde ab@etranyp@wriéﬂ@dThhat t he

car bohy [ e bst s and
hel p st;tg]%s'lﬁ%rglg IE %Igﬁgglt%atlylsnﬁ tétsglyp%tr)? ﬁhg%qtuﬁno . :‘\%thgro %985).
[001 13]linkbe bt a@bﬁedctsmwh@dra(@élﬁmsraeé Bitdrpshet Gedseen @?e"tw@)rCHMBmdm%'f )]
conprises the stretch of residues Gtermnal to CH2 domain in _an Fc

regi on (iptagt native ig@BlEcute [hbaseherr spesylatadehaghe 9%b@hvéirf¢e ey rade &nd of an
ant i bOdysuiﬁﬂ?'tE%’rethe fd&ll%@c dné{al&ha]?lq% R4 Al féta"bﬁ&'e%@ﬁﬂ%oﬁ{a 4 udn, ¥ %cg Q.

[ 001 14] nctiona regi osses es an ector unctloh
nati ve dequent?2:Fel-2eq(l®85).Exenpl ary "effector functions” include Clq

ant | body- depaMibil T8 [RbaPatad tyt SLSGD £y ‘CAEOCR FRAEYPRErEss Hbun

regul at i @R BforeQiducs UL kAgRaf ©GAPHS a§mﬁ§1 ifl-an 'ifchsglbn fiec ﬁeﬁparbouﬁs;}%)no agfdc. Such
effector functions generally require the Fc region to be conbined with a

bi ndi ng rdoded 3 I(te.the Caernanalidnd @y aw antiboidy scqisned. hjpicelly at aminyeacad weslsed usi ng

vari ous Vi herei n di scl osed, for exanple. [001 15] "CIg" is a
pol ypept@% t‘% %%Cﬁdes a binding site for the Fc region of an

[00114] A “functional Fc region” possesses an “effector function” of a native
sequence Fc region. Exemplary “effector functions” include Clq 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.

[00115] “Clq” is a polypeptide that includes a binding site for the Fc 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.

[00116] 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 Fc

region. One useful binding domain is the extracellular domain of an FcR alpha chain.
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i mmunogl obulin. Clq together wwth two serine proteases, Clr and Cl's, forns
the conplex Cl1, the first conmponent of the conpl enent dependent

cyt ot oxi cwoyeo(odDdDs4pat hway. Human Cl g can be purchased eomruseaioaks2gl from
e.g. Quidel, San Diego, CA [001 16] The term "binding domain" refers to

the regi on of[oal PQ! Xpeitads ok hajtitaidpasthtOvaaaat €y FewitR Culk@ed" FtR biad@ase of
an FcR, the bindi ng1 donmai n can corrg@; se a portion of a pg:l%ﬁeptl de chain

t her eof afEnigy ot ARCE] gshiaiity edns Whieh Besroithgheniuneed ordipsie foarding ndi ng an

F | FcR

apr,SgLﬁaS.ﬂﬁ%o#*‘%II*o RLREN MO/ NTIEC oty on L AR, DGR baRBURIAL o A7, £

alht er eg)olﬁxegmﬂn adnpsrg;(ljng;:ef gnwte;s(ej@renémf:r@&:n Ve arigntdivew koh E&kRmnl?s; eld ; her ADOC
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"Ant i body- dependent cell-nedi ated cytotoxicity" or "ADCC' refers to a form
of cytot®diBgty in which secreted Ig bound to Fc receptors (FcRs) present
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and macr ophages cytotoxic e 1s’to |nd speci |ca |y
to an anbimged-dyeasiicigy tranpeh wetetedalpdbamidsedeerteeptolsi (FeR$)heresenr gatceaeinl

W th cytotoxi.ns. The ib m' the cytotoxic cells an
absol ut éIYIP%a&FII%&eg atg@@ﬂg ﬁ?ﬁ @Iﬂibcelﬁﬁhaﬂﬁ?qpﬁa? VP pgophsee %aﬁ i theseance,

NK cel | SoytRSAE 8EEctbLms b bHIE'I' s\{)ecﬂi’&ﬁ y%%nrﬁ‘ﬂﬂg&%@ﬁm%)%ﬁrg@tsc%ll':affﬁ@hbseﬁﬁ&lﬁ'yl and
FcgRII1. "FcR expressi on on hematopoi‘etic cells 1s Sumrarized in Table

page 464ibf thRatereet leclhnditki oyetoxinnin uTheRemlbOIdmsu rﬂmn” othg 53 @pxic1991%) andTere

Al ti { I t t
suoh as PRt dor fudfkfite nih G s 8P rddicipy ROERC URTETY
Exanpl esexBRIsOVFARYIT Dh1Pe FfHRFdaB dmohdi§tad! eﬂfr@s@CF%IC etdyR1If Qﬁd SItGRIAS S IR

i nclude peripheral blood nononuclear cells (PB and Natural Killer (NK)
cel | s. Akxpwssian opigmatenoigigdéalls of ahmynariagsbom aebluevi Py nege e afdkaestsheands

inter eStKﬂEé,’ ﬂ%uaﬁgx‘; Sl%%nof]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 Killer (NK) cells.
Alternatively, or additionally, ADCC activity of the molecule of interest may be assessed in
vivo, e.g., in a animal model such as that disclosed in Clynes et al. PNAS (USA) 95:652-656
(1998).

[00119] 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 vitro or in vivo 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 are essentially the same.
36



vivo, e.g., in a animl nodel such as that disclosed in Cynes et al. PNAS
(USA) 95:652-656 (1998). [001 19] The pol ypeptide conprising a variant Fc

regi on whworhotoeniniski t s i ncreased ADCC' or nedi ates anti lpatyuSdeponstent

cell -medi ated cytotoxicity (ADCC) in the presence of human effector cells
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ot her assays or nethods for determ ning ADCC activity, e.g. in an aninal
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comone%f&%_abﬁ@pﬁmh@dmj whh DA ad tHedr @@h&t@@ﬂﬁ@. (ofastdye appropriate
subcl ass) which are bound to their cognate antigen. To assess conpl enment

act i vat icomplemapectagsiay, 2 €D§. asary, das ey dasedbddinGenzzeneoSBierowy ol ot liawvund.
| munol ., , t%%@:%gz(?%@?mglggﬁ&fm@e\& be perforned. [00121] Pol ypepti de
altere

. e . :
vari ants V\A? regiron am no’ aci d sequences and i ncreased or

decreased Cl qobingi Mdyssppadivddidnys Witk all@se Ft Bggor dmidoacidRatedcedNmd 6, 194, 551
and WO 99/5 1642. The contents of those patent publications are
speci fi dBfEgsefl Rk degsensad €4 RErddacapgbitipr e datcaibediel SaPaignt Newfs b2 letnda |

DU ook Skt Il cBPhs GF AR paibAdhBALariot RN ECiiEAL AhcdiBbiaftd 1R

| eukocyt es whi ch express one or and pertforme unct1 ons.
Accor di ry referore. Sahationklntogit bren/cellinsuexipi 66s11a8-4184620068gRI 11 and perform

ADCC effector f tion. Ex les of h n | eukqcytes whi ch nedi A
nl ude peri pHOiaF) blgian ﬁ@f'%%ﬁheql@aﬁre gﬁ%%&%& CXRETSH PEF Okmprﬁ‘gﬁcem%%c
celI's, MRAGEYERctof MiRHON. CAdcot@h So 8deMBimRRN ] SoclWiek e RRBIVESsape R
cells being preferred. The effector cells nmay be isolated froma native

sour ce tandmpedbrm ARCC feffoctobfimetionnr ERBNITes efshuemiclcukymspitch evhe¢mmedioe1/2RLC
t o, Fc etie 1997,

RSN PR NN SR NG CHER S R R 2o
FCcRn hi ghtabdit i Eliskindcicafopiiilsy Redt PRRR sCaAd NE @8S B¥RE, préfefled.] Thd E@ERE@ENi C
mee o cte{lgle rrllsagrebcet iiglatglé??o% a native source thereof, e.g. from blood or PBMCs as described
herein.
[00123] Methods of measuring binding to FcRn are known (see, e.g., Ghetie 1997,
Hinton 2004). Binding to human FcRn in vivo and serum half life of human FcRn high
affinity binding polypeptides can be assayed, e.g, in transgenic mice or transfected human
cell lines expressing human FcRn, or in primates administered with the Fc variant
polypeptides. In one embodiment, specifically the anti- a5p1 antibodies of the invention
having a variant IgG Fc exhibits increased binding affinity for human FcRn over a
polypeptide having wild-type IgG Fc, by at least 2 fold, at least 5 fold, at least 10 fold, at
least 50 fold, at least 60 fold, at least 70 fold, at least 80 fold, at least 100 fold, at least 125
fold, at least 150 fold. In a specific embodiment, the binding affinity for human FcRn is
increased about 170 fold.
[00124] For binding affinity to FcRn, in one embodiment, the EC50 or apparent Kd

(at pH 6.0) of the polypeptide is less than 1 uM, more preferably less than or equal to 100 nM,
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vari ant pol ypeptides. In one enbodi nent, specifically the anti- abbl

ant i bodi esoabiwh&sunventi on having a variant |gG Fc exhipbirtzs2emnoeseased

bi nding affinity for human FcRn over a pol ypeptide having w ld-type 119G Fc,

by at | easfe pefbbl; lc@tthhe@sdqubl thalohM atn beaghbodném| fbr itredsedbind®m@ f ol d, at
| east 60 fold, at least 70 fold, at |least 80 fold, at |east 100 fold, at

| east 124fimigy @ FaRI gBLYS; igdowaifnity wowpeybe EGO0 ob apsde it Lesy inéhapididi ng
ffinit d
gf f: 2: ty qhartﬁggnmlaﬁag%eﬁéﬁg%g ?rggfi?l gg}f?ﬂi%é%%@r a{ngaér enﬁhaﬁg{l{gﬁ]g g)g of

t he pol ylmphard(& dqaall te SM harcdrdiny) to mpethcpdnet celiabity a feelastlddnarbuuhngqui to

100 nM nor eferably | ess than or equal to 10 |rrent for
' ncr easedtiBdo r?gFCarPF?H’i‘PrtrﬁlsaPBe Fecgeanito ?m@éy (¢-gel e%%%ﬁmﬁﬁ&q@ Bdt§pe) the
EC50 or anpasigitd KdnlRas ﬂeﬁtﬁz@?d’th@"coﬁ?dl%htﬂ?a&hg%@tﬂ%%ﬁ@@ﬂt% QhiuESeRhE! (V158;

hi gh-affinity 1sotype) the EC50 or apparent  ess than or equal to 3
nM Accabdérhanaes atatho rhépoietyiod tertest taptilbodyedd contorl anhbddyradhdigg ofirvas(ecamt i body

t F pt | at t trol ntib t h
ant | body} iragebe doheierat BTgRIPIL AR At b & EoMits oAl br T PE Ry | 1
the rat i ifreddeen ¥AldURS Q0 ahhsoc@bta%rmﬁ@@%ﬁélam@tora ehebnisiwby (he, irst

anti body and control antibody binding curves (e.g, nn{(controi Ab) )is |less

t han or Péqa@tln&amrb@fdy)m@ob@mgld@@dasmﬂ@m whioditerthetcontial 4%@@@351% 4n
bl ndl ng %[10 hg%l ugg) ?P’ T)hg g‘tr)] olrl;[))anaes) Ct‘%l?e %bciéao?nt? Bf ég tesP aﬁ%lboant h t1I body

TO
rcep ' consi déred si |can1% relative to

t he contamabo@ntsm@mgwuwfes (e A4%ghl(gltlggy)/14n§nm\(cg,lltryglg)gfgr&aha tﬁzbﬁafdalaﬁjlqes 28%.t he
m dpoi nts of the test antibody and control antibody bindin (\%rﬁcurves (e.q,
A450 equal t d09bEd0 Al DIeRgIOlyRePds @it PHENYARERPdIEs 2 pPIYPRRFdAr 28R bodyody™ i s

a pol ypeo%Hp‘ijﬁln an3HhOLYY <& cgf"égéé FLAG RN glg'vgﬂarﬂg)![ @ﬁ?@(ﬁe&%aﬂ& rd8Y £y the
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vari ant [ps.ief et RrReRH funtfin E’&}ﬁﬁd}édﬂpdﬁ(&%ép‘nq@v%%t QOAREInBsdoseat i ve
sequence Fc region or an Fc region wth pre existing amno acid sequence

modi f i caklicarasent salyhepisicankdi congnise adetiet sanencariig/rogios ubst Fe wgionsith pf80126]

Anti bodi es .of this | vent i on ri m p edls ay. used
or e . Sy Be APURS 1ol SEbS S AR eatioef FireB S and REBE AR or R o Rt
sequences, Or[ob ] NAKHRIdEe s JE S 1ﬂveﬁﬁoxﬁ¢‘amféeaehb@c§ﬁo@qmug@@@@ayt hg us&nuences
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i nt r odudeeeiiuniibraryerpsers iy plveddy atavibgily gr eibohe isemaeidsomeeher thevent i on.

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.

[00127] "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 III or gene VIII of filamentous phage. Wells
and Lowman, Curr. Opin. Struct. Biol., 3:355-362 (1992), and references cited therein. In a

monovalent phage display, a protein or peptide library is fused to a gene III or a portion
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[00127] "Phage display" is a technique by which variant pol ypeptides are
di spl ayed as fusion proteins to at |east a portion of coat protein on the
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or a derivative thereof.

[00130] 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 antibodies, 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),
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[ 00130] Coval ent nodifications of polypeptides such as pepti bodi es,
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protein transduction domain of human i mmunodeficiency virus TAT protein
( Schwar Zwlgeptge with a protein transduction domain which targets the polypeptide for delivery to
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various tissues and more particularly across the brain blood barrier, using, for example, the
protein transduction domain of human immunodeficiency virus TAT protein (Schwarze ef al.,
1999, Science 285: 1569-72).

[00136] 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-tag antibody
can selectively 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. Examples include poly-
histidine (poly-His) or poly-histidine-glycine (poly-His-gly) tags; the flu HA tag polypeptide
and its antibody 12CAS [Field ef al., Mol. Cell. Biol., 8:2159-2165 (1988)]; the c-myc tag
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1999, Science 285: 1569-72). [00136] In another enbodi ment, such a chineric
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att i ni 1yt Bl [ERoHRy 00,/ EhAR ARl YA BEsTTRNY dHBfes and

t hfal L rqmgﬁxepn&@ 1|ﬁ¢1t1¢1d31(hd|Fm -popeid& rf][dwsp d(zjtrazlt B@Y&éhnol@ﬁ@?ﬂ%ltmdlm&&)] the ]
t t H t t

] Fu%ﬂlégi Bolcp st Man 1[- ShtoodyS 196481 [ Ky bbee by b T

Bi ol , %1'.%@6 Bkbmet 3988V Biol. h@zeﬁa @6@ 1%@9@@9'16%93@?’%%%@ T@E&% 1§FrotdR{ and

9E10 antl odies thereto [Evan et | ecul ar a Bi ol ogy,
5: 3610- 38pEdg bQBEY L+ FrayminmﬂeetHérBHéSﬁSMpBéﬁN}ﬁ&% gio9@xpr otein D (gD) tag

dit t t al P t 54 53
(1590)]. @ hafOY373 o yBetheie Snpaimse St Rt R0 e i fapn
Bi oTechrtqlt Yolyp aa&ama?ammm&%gmbuhﬁ Bea fFcapi feRA PaRihARNbMBEIID ®r al . |
Sci ence, 2-194 (1992)]; an a-tubulin epitope peptide [Skinner et al.,

J. Biol almvi@lnmt forgef mpeanrmreelem_lggqg} an élﬁdnmnv@dmlrg echL @ fysrast eoiutdl prept i de

tag [ LUtto thFerlg nygglgﬁtol% ﬁtlg(? mdlecﬁl,ll\lASI'gLiit?smn of tﬁ%?ﬁo’vegg gn 1n(ca‘u9d%g)my£e%t9@e%%173]t In an

alternatrve e ecu usion of the

pol ypeptdoderist tfpraxiniabdiy 6ol Besidues O4- 2&3,0@51611@33%3 dsle@sldﬁlesoﬁ SNof human
| munogl.obulin, For a bivalent formof the chinmeric nolecule (e.g.,
"i munod@ ks A¥ ¥t leasthepe warfalls tsgiog ovihdn pelg Botogrlerdn p gtishlagy %qug@ent

appr oxi sy L B B B, P B T e 5
human i rCIﬁi]s agpiomsfof ah I¢@hstol@nk. \Far tehireductigh ofiimmuthogloaudinl fgsiond eeulse, In a

parti cuI g ntﬁ(? n@ t, the i mrunogl obulin fusion includes the hinge, CH2
and CI—|3 PRy g CH2 and CH3 regions of an 1gd nol ecul e. For

the pr OdUCt' 00 18 'ﬁﬁ@*ﬁﬂ@&ltf&g'ﬂréxﬂdéé’lﬁétﬁ&% a?ﬁ%oﬁlp%ﬁtloﬁé for idfdbi8Rg oMNO-
5,428,130. | 0138]] The invention provi des nethods and conpositions for

i nhi bit |mgvemtln@r@ammtum<gf grerp@faekapmangerrcoml lgrovthr éh sps@Iscarbodmengd, la
gromh. In var i ment s cancer h or rel apse
dncer el ishiRe RREPETRE Bt B5SE sl e B R T HE MBS

si gni fi cang hy doR Bu&LHgniAtaiBSedtel &9RY incBasdd) BPfunsdrEchas niecheen
significantly reduced, or has incr eased, or fails any further reduction in

si ze or SgnificabErcdiced anbey ingwnsasl, orrads ae BrWEhEINIPIGR SikR et Herumips ofancer
cells arc%née?lcgi@ss. O R I8 I&f Qhether the cancer cells are relapse tumor growth or

relapse cancer cell growth can be made either in vivo or in vitro by any method known in the
art for assaying the effectiveness of treatment on cancer cells. A tumor resistant to anti-
VEGEF treatment is an example of a relapse tumor growth.

[00139] An “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.

[00140] 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 the tumor size or weight; inhibit (i.e.,

slow to some extent and preferably stop) cancer cell infiltration into peripheral organs; inhibit
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rel apse cancer cell growth can be made either in vivo or in vitro by any
nmet hod known in the art for assaying the effectiveness of treatnent on
cancer cewbol0Mit2saor resistant to anti- VEGE treat ment PC3/ts2010x0282pl e of a
rel apse tunmor grow h. [00139] An "effective amount” of a pol ypeptide,

ant i body(.c.aslb@geRbHE cRfenCAARFRStabBNstE®) tASEMeBSEsiBEnRIbR, oSoaid cxfeay Nt
sufficient to carry out a specifically stated purpose. An "effective
amount " tBHAT FEOVEEABLOr FAEPVe FHSINCEN PR OAR AT BPIKfGhn SYrRRIABY $s508iatadi wigh the t he
stated S T . [ cLl ant." refers
o an aniin op e ame el Pk Rk AR R B B B T ke o
ef f ect | watdsautictandat Cytatodics base: @nbddiimortdthe tharageutiealiyadffoctikaamadntend ) . 1 n
the case of capcer, the therapeutically effective apoynt of the drug can
reduce t&eVHURBRHOGraRAREeln Feflio8 aileat habpiRBRIca 1y efeRIVREMGHE SR bi t
(i.e. ShQwnt &a?%c%’%ﬁ@ﬂﬁvi@b?otf%{&g@ﬁ@% ¥nSthmEANGES:, HE kﬂerég&gtriggnéft i on

i nto peripheral organs; 1 nhi ., slowto sone extent an ably

stop) t wiBctivedraer sy @1 ameit Biat jmprovesapregresdienfree swivival afraqwtiont. and/ or
relieve to s t one or no f the synptons associ,ated with the
cancer . To. ¢ NODLEH ofiths FEC o g R FeeprevBRiTHr SRER MO | oxi ot i ng
cancer cehdrgpeutibal GATRBVENhOBIAFdfErs ANM AhoGHloPh @l LeffdclivORLacRBBA seNt , the
therapeutically effective amount is a growh inhibitory anount. In another

enbodi memprovereounddealiedini acaibiogt. eb thasanoutic dawsune dpse whichashihits ¢ hat ext ends
the sur Vthé/rgl eu?ifc e?fegtaotnl e igr%tlijelr%]? a?cﬂeg %ul"b:?{heﬁangl?tgc' %O%Qtis a }iohs% v&hq [ 508 li'lto][ gxﬁlli‘tl)i a s

ef fecti ve anbunt 1'S an a rrprgves rrogression free survViva

pat i ent .th¢r@pddit]effeer dnhte paxsemt ebatvund heal ing, the term"effective anount™
or "therapeutically effective apount” refers to an anount of a drug

ef fective to [A8HRIetatlrone wamsdotdeigurrinddatidags 1ot haals Bisp ety Lagards et

t her apeuyi I i i hi r i : he
e L S L e

t her apeudérmaedf] f BOt4890% (109patGleaic womateohcludMivd 2ic ndt Tiatited o, @. gnoartedial r ef er s
a wound t hat es not heal. See azarus et ah, Definitions and

d , e.g.,
gui del i T Gjbsle Bserropes e %ﬂﬁd_@%a%h@% Ut Rbacdt wweas Fapae foe_ﬁm_o
Der mat ol chiciflc 488n93 AR dundS AR bUOHD A5t AL dHdCw oftiths ARAMAL ol M ted

to, e.g., arterial ulcers, diabetic ulcers, pressure ulcers, vénous ulcers,
etc. An theoutadinpoynidaunas sdegesi, epcision of extetsiamken guogerd deohdungal wodibateriabc| ude,
but are.npt .limted.to, wounds caused by,  .e.q., thernal .injur traunma,

aur gory, MEREPST e LR IRITR- SRMRTunen e Bramp s S e Tl

i nf ect i g\Fordy McualdiHdafing 86d PFeQHRE BBres, HEIARL WS cohD pLblishBd 8T OBbbISA! Ol ysi s,
etc. See, e.%‘, Buf ord, Wund Heal i ng and Pressure Sores, HealingWeil.com

publ i shé®0bn peroung” refign e woymd theirunderepeummal ependhesling aepdin hat
under goes nor[ﬁ&i%\ﬁ\DX “&o@%ﬁ"ﬂh’i‘tﬂt&? Ql%io{mt” of a polypeptide, antibody, antagonist or
composition of this invention is an amount capable of inhibiting the growth of a cell,
especially tumor, e.g., cancer cell, either in vitro or in vivo. A “growth inhibitory amount” of
a polypeptide, antibody, antagonist or composition of this invention for purposes of
inhibiting neoplastic cell growth can be determined empirically and by known methods or by
examples provided herein.
[00144] 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 purposes of inhibiting neoplastic cell growth
can be determined empirically and by methods known in the art.
[00145] 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
42



[00143] A "growth inhibitory amount” of a pol ypeptide, antibody, antagoni st
or conposition of this invention is an anount capable of inhibiting the
growt h ofwe 2wli1125especially tunor, e.g., cancer cell, ecrhseoion2s2etro or
in vivo. A"growmh inhibitory anount” of a pol ypeptide, anti body,

ant agonirsul@ig ERARRSI théreffo@f Bxhplds ¥ eitoirdmuh®dis@idePashsor@rs indhide] bitng

neopl astic cell growh can be determ ned enpirically and by known nethods
or by exdEnpotdenigdyeiagheitineheymatoldagthyisp suchasyiewe gxtheitin ehipsie thgpmatoid

pol ypept | . i " i . C Si: 1 4 1S ] N i [ S an
it ci s At s AR b BIRRE b Por) B MRRE LA ™

e.g., canbeiisdefectiow hdteitis, hymktartbrits, prolifedatioe avthritGy pairaxt artbrity) Rtritcbodl a
pol ypepti de,. anti body, antagoni st. or cqonposition. of this_ invention for

pur pose< OIS ARABY YSnHEoR e pheysraieid aghyitiy ogigp# i, st BFRIeRIOgpichiceal | y
and by ne{RadacfoRAMY, holyhiRid darori MR AReacBt AHHANELirkGRI Mg herein is
a di sease or disorder afising fromand directed against an individual's own
t i ssues spondylitioy, setaneygatbey drypamnelifesitiat slon diseesesgfsonasieswh s pdaquendi ti on

t herefrom .Exanp] es of . aut oi ne di seases or disgrders jnclude, byt are
not |1 mf R o U PR 1S PO E s A PR ST Bl RS fletia iy R e

chroni ¢ doRRN®dRiafti &ichfvnid dohtacO@dHnatias, taNEidid Sormatits, @116 donddct BErhiatisis,
chronic inflanmmatory arthritis, degenerative arthritis, infectious

ar t hri t idsrmptytirehegpatiferimis,gnd gropid dasmatifis &-lanke hiyperdgMpsyodiomd, vrtparinpiahi s
vertebral arthriti .and juveni |l e-onset. rheumatoi d art.hritis,

ost eoar t Rl {Olnéc, ldciiorp?lﬁlrlcl ?1?155% r%cr%lilcg%g E&lrrg}élrcgaﬁg%l él,%e 3? y }rlffl’t i s deformans,

pol yar t Hoilyrh gostthy duime@niyobifB jidenile eahatvyaditid) kodic Spidedchl asdeylyoisi ng
spondylitis), inflammtory hyperproliferative skin di seases, psoriasis such
as pl aquslepadsima fneludiggmyitemicrslsrodesma), seleropisisash dewpiemi slcrayiy mdbpicasi s
of the nails. L . ot
der mat 1 £rsrouk) (VESERE L ShBpHEh N BANLAChroERAIR: MiLnd FIRIITSERTES,
her pet i fMBprogreaside ststpiic sdevosit dthdrasclotedis, nikedodvyqesis, Isgivtasisntissomenata,

urticaria such as chronjc idiopathic.urti ' i ncl ydi hronic ..
aut of mm e A4 LS THATYROSY baves! dischne DYt sxamplen b pdiscass, colitis

der mat ory e hd hieraki AXbdtiti PSS '&Pc'erd@@,%f&dé%&pﬁc cSlEhse E&lﬂa%%ﬂ@us(cbﬁﬁé, wdiifig
system c scleroderma), sclerosis such as systemc sclerosis, multiple

scl er osimIYpB), nsaohiziag esisiavolibptand dlangvBralpedlitmr andpwitsgmeswic viglavBpatand

r el apsi remtti .__progressive system ¢, sclerosis, atherosc|erosis,

o tors odtr Bl Sup Gl e RS R o S B e B e Bkt or
bowel dispeareitit), BRI3pirktbBy diSk&ERYRirofkt ARAuEingiaggiasLacueOlckpitaiorsWidircds

ul cerative colitis, colitis ulcerosa, mcroscopic colitis, collagenous

col i ti s,syediomei (ARINYypesagitiseiaflammeiing obpll eF pabef thp yycaairefis eknieidifisapn

o L RS THAG S PTEL it BRYShyl 585Gl PRRGE S enosum

r eSpi r atmediatdd disto8s siRng paaphylaxiinddilogeshd dogt e cercesipiliiatoshyas

distr eSSRasrnussen's encephalitis and limbic and/or brainstem encephalitis, uveitis, such as anterior
uveitis, acute anterior uveitis, granulomatous uveitis, nongranulomatous uveitis,
phacoantigenic uveitis, posterior uveitis, or autoimmune uveitis, glomerulonephritis (GN)
with and without nephrotic syndrome such as chronic or acute glomerulonephritis such as
primary GN, immune-mediated GN, membranous GN (membranous nephropathy), idiopathic
membranous GN, membranous proliferative GN (MPGN), including Type I and Type 11, and
rapidly progressive GN, allergic conditions, allergic reaction, eczema including allergic or
atopic eczema, asthma such as asthma bronchiale, bronchial asthma, and auto-immune
asthma, conditions involving infiltration of T cells and chronic inflammatory responses,

chronic pulmonary inflammatory disease, autoimmune myocarditis, leukocyte adhesion

deficiency, systemic lupus erythematosus (SLE) or systemic lupus erythematodes such as
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syndrone (ARDS), neningitis, inflammation of all or part of the uvea,
iritis, choroiditis, an autoi mmune hematol ogi cal disorder, rheumatoid
spondyl i twe,20suddmn heari ng | oss, | gEnedi at ed di seases eathisasioasephyl axi s
and allergic and atopic rhinitis, encephalitis such as Rasnussen's
encephaldutdnSo@BLE,isibicttcatdiRbudlupi &y iina e 8 Radratdl Supud uphdrome (NUEH, as
anterior uveitis, acute anterior uveitis, granul omatous uveitis,

nongr anuPRiber B smaipsys disseminpdese Bpup GeApEIng Pephtitss, coelitiss peiatiigefaniignalgy

aut oi i L i b i th: - W : otic
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I mune- niegeaicatdiebétesmathinan@dd My N dubsomctatidheses meglitue Yoy gryl) diabdicopat hi ¢
menbr anous .G\, nembranoys proliferative GN.(MPGN), including Type | and
Type |1 ,au%@m%ﬁid%teﬁrl 9PaidLq djabatgy ing{piduy. giEnuag feRPPRLsH §Ssogitfed vy ficacute
reactio ' ki i | ?‘ﬁ’m (R Rieh as ast hma
br onchi 3“3%%‘?%%%%%6@2?%&6&%% @U%O_i n@r%hgg t ma?ytg%trt]di tiuﬁdr%gsbi nvol vi ng
i nf il tr akicordosis, gramdbistoaisdndidiog lyenphoiaterdetauiomaeyps Véegspethr oni ¢
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neonat al | upus syndrone ( , lupus erythematosus di ssem natus, |upus

(i ncl udivegsehepianiity Gncleding Keivesaki’s dsdisgtani polyaseritiserndosa)dinggescdpical opeci a) ,
juvenile onset... I I el it incl udi ng..pedi atri .
heult ndbRRabHL GRS palb R BTl s BERSRUPRE BhL G i s
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granul 0[@%&% Snddig! B d AR RS }%hﬂﬂ'%ﬂcoa{ﬁ%l%{nsi RGO tc anemia
granul orat osi's, agianul ocytosis, vasculitides, Inc udi ng vasculitis

(1 ncl udiingudiag getowesset hetaslgtit andnsia (AbEANgiengcipad ymeyad (namidygunieiosela and

iant ce|]l .(Takayasu's) arteritis), di. S a liti.s (includin
%;msaki‘{‘idléﬂngégéése;ﬁﬂ g6 9@[ %Iée:lm% g2 %wﬁégﬁé?%gmid%ﬁ%m arteriti g,

CNS vas %Hoﬁahﬁiya_zﬂ,%f&ﬁlhﬁfn@qutfd{}eﬁﬁ?ﬁé%ﬁmtc%géniQMQﬁ{o%%ﬂﬁi dikMstYinV@e gl 1 ti's,
system ¢ necrotizing vasculitis, and ANCA-associ ated vasculitis ,” such as

Chur g- Stleekesgtevdaapedesis, iGN omflgpmetayelifoGRS), multiglmeogaal injary smidtdrgs swplaast i ¢
anem a, aut oi ne aplastic anem a, , Coonps positive .anem a, D anor
31 ‘ackt AR QoA RBp ek, HAs B PP RR s RRisshyEr BOE et -HER
aut oi Mun@afeMmitytlomeANaBaderh Mt HYMbrRGY dik&is© UntiPhephd i AINGIbedPEmaIEhesa) |
Addi son' s di sease, pure red cell anem a or aplasia (PRCA), Factor VIII
defi ci eridlprginpesistsi Bechels orBrhsitprdisrash &ustiapuns syndpane Wiosgdpaitee’sl eukopeni a,
di . h - ) CnE ) q ,

| eSS h MUYkt 8YKatKL B AiBReHe Sl Srp NS LA AEIRL Y dl sr der s

mul tipl e’organ’ i njur 0Se seconda septicem a,

trauma Qentphigoid Hirdes panphigeid-taitioubadyskeopghshgoidesingihéghs (including

pemphigus vulgaris, pemphigus foliaceus, pemphigus mucus-membrane pemphigoid, and

pemphigus erythematosus), autoimmune polyendocrinopathies, Reiter's disease or syndrome,
immune 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
(TTP) and autoimmune or immune-mediated thrombocytopenia such as idiopathic
thrombocytopenic purpura (ITP) including chronic or acute ITP, autoimmune disease of the
testis and ovary including autoimune orchitis and oophoritis, primary hypothyroidism,
hypoparathyroidism, autoimmune endocrine diseases including thyroiditis such as
autoimmune thyroiditis, Hashimoto's disease, chronic thyroiditis (Hashimoto’s thyroiditis),

or subacute thyroiditis, autoimmune thyroid disease, idiopathic hypothyroidism, Grave's
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di seases, anti-glonerul ar basenment nenbrane di sease, anti-phospholipid

anti body syndrone, allergic neuritis, Bechet's or Behcet's disease,

Cast | emarwe 281ndizsae, Goodpasture's syndrone, Reynaud' sPEyruse@no®2828j ogren' s
syndronme, Stevens-Johnson syndrone, penphigoid such as penphigoid bull ous
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fol i aceus, penphigus nucus-nmenbrane penphi goi d, and penphi gus
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di sease of the'testis and ovary including autoi frune orchitis and
oophor i tapsoclpmismayocldmp syriyeoe GOBIR), hnvpeopsoranayroithly, SSneclant soiyndione,

endocrine, di seases inclydi ng, thyroidit.is such as aut oi ne thyroiditis,
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subacut e\chhyisir@utdisimuab tRioRTEHREvE Rypadtisl 1HpRAE atedsBii AARALIh6NItis, .

hypot hyroi di sm G ave' sdi sease, pol ygl andul ar syndromes such as autoi mmune

pol ygl arldenchiolgisebitsrans (par-trpesplaghand#Br Genldoe Bumo padrgme \Brdgasrsetiyease

par aneo i rones, .i.neludi hg neur ol ogiic [ opl asti c, syndromnes
Cich as (ENburvSERRhTTRT R B SR, Bh B8 o RERAREE PP hBME
sti ff - magirridsiss bhdim@ReEMvss yadsiafituncen el oiyigtonid, EcHucis@se, aldetingi C

encephal gnmyelitis or encephal onyelitis allergica and experinental allergic
encephal By, celias sprspluten enseraing. itaeiosy sries. adiepathic sgeener at i on,

neur ony i C . : | ; and
ensor y e B X R L B
hepat i t iastery dipeisel dnep@ibriuink $nnegeardiscasd (A IREEPaAdr aitdmnuine doartngalotd, ve hepatiti s
or autoi mmune chronic active h Ltis, | hoid interstitial pneunonitis,

br onchi &pﬁ?qq%n%ch i SYRAERRe fﬁﬁ%p@iﬁh&@;@t}%\%ﬂ%ﬁs TaF1oaY fAC @é?rpﬁ?; syndr one,
Ber ger’ § 0 heAGRis\ hAhoRERMIQRA:PYdteinbsts ORRHIBIdGsiS SB1RER N RRAtRYerobd Near | gA

dermatosis, primary biliary cirrhosis, pneunonocirrhosis, autoinmmune
ent er opdymphesphabiso pprinGey lyathdrgesis.evhiCaiciuaes tiosedsel Beallli lmpbpeytesiq gl ut en

t thy), ref t i di t hi bul i 1.8,
L L L
di sease, si@iii QInbEME U NRiipBakl ﬁ(iiégg)ﬁﬂ@ b EEplasbE spHrOnBTBRAEn MRk B UCRSS |

P

opsocl onus nyocl onus syndrone ol ychondritis such as refractory or
r el apsedssoilspsiondraing.arrhythnarmpscular diseidsrs, deafaess irisidacssapariodicssslsis,

o0 1t RIS TRIREY i B B, RIPLRSGBF o 1 o
glomerulosclerosis (FSGS), endocrine ophthalmopathy, uveoretinitis, chorioretinitis,
autoimmune hepatological disorder, fibromyalgia, multiple endocrine failure, Schmidt's
syndrome, adrenalitis, gastric atrophy, presenile dementia, demyelinating diseases such as
autoimmune demyelinating diseases, diabetic nephropathy, Dressler's syndrome, alopecia
arcata, CREST syndrome (calcinosis, Raynaud's phenomenon, esophageal dysmotility,
sclerodactyly, and telangiectasia), male and female autoimmune infertility, mixed connective
tissue disease, Chagas' disease, rheumatic fever, recurrent abortion, farmer's lung, erythema
multiforme, post-cardiotomy syndrome, Cushing's syndrome, bird-fancier's lung, allergic
granulomatous angiitis, benign lymphocytic angiitis, Alport's syndrome, alveolitis such as
allergic alveolitis and fibrosing alveolitis, interstitial lung disease, transfusion reaction,

leprosy, malaria, leishmaniasis, kypanosomiasis, schistosomiasis, ascariasis, aspergillosis,

Sampter's syndrome, Caplan's syndrome, dengue, endocarditis, endomyocardial fibrosis,
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(e.g., benign nonocl onal ganmmopat hy and nonocl onal gar nnopat hy of
undet erm ned significance, M3US), peripheral neuropathy, paraneoplastic
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(FSGS), endocrine opht hal nopat hy, uveoretinitis, chorioretinitis,.

aut oi nmfystihEbasis) @grelithalgids cpahems ¢lpyasmpat divinumyerythselladordotetalise
failure, -0t s ' it ' e " ' -
denenti io%@%g% f%g? %(%ru I sesa%ggﬁosrﬁzéé Etefggs %&%E%I%lﬁggﬁgﬁgéq?ﬁ%? iﬁ ﬁgkﬂ :Sglgas es,
di abet i cynkgd)hoeaichyonid¥yedds,dridscys ity oo Fesh'sdyepes iHenacleStigonl &p&rbusy ndr one
(cal ci ngsi s, .Raynaud.s phenonenqn,. esqphageal. dyspotility, sclerodactyly,
and t el dRGIECTERIRSICTiGIcY Vgﬁg?%%dpgécam,&ﬁm% H?fg&m FHtomyoRItREd

connect i g LihRPUEisCs8. 38 fovitl AaS ondhBAS Firud RUIBA ot EX Ehari6 LEHUFERL.
abortion, farnmer's lung, erythema nmultifornme, post-cardiotony syndrone,
Cushi ng' ®nggmidt orrella bifeatiof alfpsten-Bard wing infatticery, givenyy Bvan'sovyations:, angi i ti s,

beni gn | ynphocyt | itisc A - d |veqlitis.such |1 ergi
alveol | (ROTRTE P EY g i sebiTiing HoRber el rmir e g B inse, ¢ ransf uston
react i onpdn@iaRSHs ubdrals, ByrdtSLiSHTBRIRS USrsalky PRORNGIE, Ashit ccB pBlylyaRei asi s,

ascariasis, aspergillosis, Sanpter's syndrone, Caplan's syndrone, dengue,
endocar dindpgrincapt athgli hirorif bypessensidivity paeumertiay, keratacahjupalivibn siese,
fibrosis,..|nt titial lung fi.brosi i.di o hic pul.nonary fibrosi cystic
f1 br oot PRl Rior A, RRERs Repb LR B P TR Rlober hrlithdisins vt <

fetal i s, beaipai @fhil bhdistlodhintreFerfuSionlinany, setiyihgitomemurtig), jointSin 8GOS,
flariasis, cyclitis such as chronic cyclitis, heterochronic cyclitis,

i ri docydIPRGhis, ghromigaksisuciiye pirpieg disprssoti Hoosth aptBice apfithesrsiom#ifivan
unodeti o i . . ‘ . Lt o

car di omy SeEPRIRHGUEN IS B AL Mo BEIRY EHSIT BEARse | 4 vi rus
i nf ect i amyoghaiatlnemes Duptiytosn'ssopndeames endophtheimib phacoabgihlytacticd, eatetrian,
Epstein-Barr. virus infection, munps,. Evan' s syndrone,  autoi nmune gonadal
fai | ur e, A8 S R I%%H?@tlﬁh@mt@e&fe%paﬁém chogIc IaHgUBELIg% i s

ubi t er angyrid M¥fAhGE %ﬁnﬁn-ﬁﬁﬂ@%is@%%?@nkcﬁmufhﬁ'Héairﬁfg%&si, ﬁaer&igfl’dﬂimﬁi%ﬂ | o
pol ynyal gi a, endocri ne opht hanopat hy, chronic hypersensitivity pneunonitis,

ker at ocanfexysiniti¢a, hgpagooedismeipdiderdemnkles, dtvgopaia maanoniitleesis inhicopset hi ¢
S Chom 4P EE/PRL orP THIL RO Rt PRAF Ot AP A5 it G R,
bronchi tdrgnul6A4OM, PaedtitidChdIViadRUTNRICutH, HPRRema ShhdréRsLS, QapRuae,
apht hous stomatitis, arteriosclerotic disorders, asperm ogenese, autoimune
henol ysitByregidéisk agsuiicd spenes ateaphpginEtility seaitaantdnpatezenn gnibedienaeur e,
L N (M T e
r heumat iigmunidalkfieisndst deontt GBSy, passitiotietasal subieay Lesghrhass, toxic-shock
haenogl Osg)lilcri]rlégnle?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, multiple organ
injury syndrome, antigen-antibody complex-mediated diseases, antiglomerular basement
membrane disease, allergic neuritis, autoimmune polyendocrinopathies, oophoritis, primary
myxedema, autoimmune atrophic gastritis, sympathetic ophthalmia, rheumatic diseases,
mixed connective tissue disease, nephrotic syndrome, insulitis, polyendocrine failure,
peripheral neuropathy, autoimmune polyglandular syndrome type I, adult-onset idiopathic
hypoparathyroidism (AOIH), alopecia totalis, dilated cardiomyopathy, epidermolisis bullosa
acquisita (EBA), hemochromatosis, myocarditis, nephrotic syndrome, primary sclerosing

cholangitis, purulent or nonpurulent sinusitis, acute or chronic sinusitis, ethmoid, frontal,
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par oxysmati ca, hypogonadism ileitis regionalis, |eucopenia, nononucl eosis

infectiosa, traverse nyelitis, primary idiopathic nyxedema, nephrosis,

opht hal mwogymphatsica, orchitis granul omat osa, pancr eat PCIr41S2010/028291

polyradiculitis acuta, pyodernma gangrenosum Quervain's thyreoiditis,

acqui r ednsfkary Cordfph&y sinlidifi§ fah iebéihyp Ut @ERdridsRENBS esaphadat obodi es,

nonmal i gnant thynoma, vitili g(l)lél SCI D and Epstein-Barr virus- associ ated
@

di seaseduimeruy iddtratinn sesingehiligi cosppRiddREa sydogpe, knfflass ynéromcseases
such as j: Al Sy I.C- C i1 S0 i t-1.ons

vl vi ey PR B AR Ko UM LBt ERSRRLRHoir AL T e

r esponsespagiiosisadspergilidntu, ac pitaeulants dedtaiyiag dogipeplsién sndphylakis, seechoghteet by
cytoki nes and T-1ynphocytes, diseases involving |eukocyte diapedesis,

mul ti pl e“PB’il‘g’i?f‘rThﬁjtﬁE% Pgé’ﬁﬂ&%ﬁé‘? a‘étﬁ_fm‘@‘@ﬂ@ ﬁ?%swkﬁ?%&gpfﬁ@;&n&% %Ctef‘*éa’_ di seases,
anti gl oneidd|al RRRERTRI BB ARG HiuBSRSBrutdl'd §hdtemd) GYAdiddtS, aut oi mune

pol yendocri nopat hi es, oophoritis, prinmary nyxédenma, autol nmune atrophic
gast ri t ilgpogammpaglbltlincrop bt inddney 2\ iskheukidtitle syhidsens esixiatickadicc@sinect | ve

ti ssue di sease, nephrotic syndrone, .insul.itis,, polyendocrine. fajilure,

per pher il NETPSAZPHFS BpSH D BUMFaI ot BBy aPoere PR it

adul t - ong@eni&tcORafRion dROPER aleat AhGh @lo%ﬂ‘p&e%%‘é')resg@h&?%‘dcﬁla% @yHinctiondi | at ed
cardi omyopat hy, epidernolisis bullosa acquisita (EBA), henpchromatosi s,
myocar diantgicctares Hpaieiie usy aendrvasculnriisehemias byrardgesiy celeblahisghemig, ansur ul ent

or nonpujulent sinusitis te. or _chr.oni inusitis, ethnoid,
T ont o UisaRYooSmBHTing sl Siahl o fliR B SerfttSid dRord TP S 4 i sor der

such as gememapiphditades PrdpeEIEon irjitfyl tebbdildienNinf@§ionapdtdrdRl or other tissues,

eosi nophi I'i a- nyal g{ a syndrone, Loffler's syndronme, chronic eosinophilic
pneunoni EMOes;EE] agytl IFARMAQE SPHBPMNLS. ACute PRmEmbPIREINSE S & oflsheeral| osi s,
asperqi | d : i.nd i ils, l.axd

cor onogalt uos s P A AL ATER, LAk JrpREar: HaR it A SRARM L i fmee,

scl er osiaypkidweindngiditosicitg Glcatcacri@i isfiiramatiorg lthmmni cinfrag eld o i efte@anstion,

candi di asi §,. Bruton's.syndrong, . transient hypogamragl obul i nem a, of .infancy,
W skot t -PKFE??’@He‘ES}?fH’FHHé“Sa&gE?% reRrRMg e %ﬁ%ﬁ%ﬁrg&ﬁ?@mﬁlﬁ iy eadFisgE
associ atigdeMidsh, pAitlcag&n, Hivgas and habRLiogR) neurol ogi cal di sease,

i schem ¢ “re-perfusion disorder, reduction In blood pressure response,

vascul ar dysfl08ta6]chhe tam Gilaedtmsi s intndedi® inelpde gsteroaniai dheapresdnae of scheni a,
hyper al gesi a erebral ischemni.a nd dis e acco in ascul arization,

al I or gi CORYRE LR s p{ AL P amiquaR AR BRERET Ty e hpRsiey (e,

i njury, JsepefheUsiteriall, Rbbip¥siBbndTURE Alcthodl oPthe Prdisit ihv SR For FRLELOSRS W th

acute inflammatory conmponents, acute purulent neningitis or other central
ner vous BNBiEtEHYS ¢dterannaitonsy Iganeradidhe pargjedaticelnaue used fyfdgticaen Bswoci at ed

syndronesg,. .oyt oki.ne-indyced toxicity, acute serious inflammtion, chronic

intractabl & i n%ammt I on, pye?glﬁt i's, pneunonocirrhosis, diabetic

retinopathy, [0abel For éangde, adétestingtliasardiag to thiedavdn€ion alay include: observing
the presence or absence of a5 gene product, a f1 gene product (e.g., mRNA molecules), or an
a5 or a5P1 polypeptide; a change in the levels of an a5 or a5B1 polypeptide or amount bound
to a target; a change in biological function/activity of an a5 or a5p1 polypeptide. In some
embodiments, “detecting” may include detecting wild type a5 or a5B1 levels (e.g., mRNA or
polypeptide levels). Detecting may include quantifying a change (e.g., an increase or
decrease) of any value of at least about 5%, 10%, 15%, 20%, 25%, 30%, 35%, 40%, 45%,
50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95%, 100%, or more when compared to
a control. Detecting may include quantifying a change of any value of at least about 2-fold, 3-
fold, 4-fold, 5-fold, 6-fold, 7-fold, 8-fold, 9-fold, 10-fold, or more e.g., 20-fold, 30-fold, 4--
fold, 50-fold,60-fold, 70-fold, 80-fold, 90-fold, 100-fold or more.
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hyper pl asi a, peptic ulcer, valvulitis, and endonetriosis. [00146] The term
"detecting"” is intended to include determ ning the presence or absence of a
subst ancewonoguamntsi4f yi ng t he anount of a substance. Thepcerusealoossoefers to
the use of the materials, conpositions, and methods of the present

invention for0eua] i‘'Lakl"wacandd geraintréftatd v detedebricoinpaindonsomgoritigenicials, t he

particul ar. t echpi que used r detecti ot cr |caI f ractice of the
P vent | oAb EaGI s aahgp e SoftoTisighe R Breftsg P e T RS on rmy
i ncl ude:radibis@opei 1tgIston Bugree e Mabels oir, iabisanaafah e@mg@mlebeprMmeyzac}b}m(gene
product (e.qg., nmol ecul e or an a 5b onpeptlde a change in
Phe | evel§afin off A BE cGobeLbt s Bpieic bt aASE bound (o a tar get:
change imI. A il- ngaintfuua@ésl on/activity of an a5 or a5bl polypeptide. In
sone enbodi nents, "detectin mag i nclude detecting wildt gﬂge a5 or_abbl
gaétc%l p

level s (e.g. [0RRIA dntifadreps inddyigag 5P béltl‘é@‘?mpﬁltlh‘ﬁb’ Itiegebinding

Moact | ariiee %b)f OO i2 e BERAI5E) U BB EERGLLOA BRI B 810 6504
70%  75%mtd%nerB 9¥¢hed8%ntidb YrovidB%ntibodiensoenpatsary acvmmhredcght O0VBh) equéncol .

ot ord i or e EE b YOS R 3 61 6 05 ar A heerablg by VI Soaveal o

or nore & rth 1ggnf Qﬁéjofégbfllgll\ﬂbs Ay, lt)oi 1d’12593 f0?'151*!' ﬁgnfaﬁlog chlz&rlfcq n@hudﬁ% fold,

90-fold, 100-fold or more:.[00148] ""Labél ™ when used herein refers
detectabﬂ@,bmngmuﬂdﬁnnmcﬁﬂpnsmmoﬁnsuﬁmchnmg5ﬁbmmdgdkmdeﬁnmedhhynnﬂeabo

i ndirect]| anti body. The | abel may itself be detectable by itself
(e.qg., é? é%?%pe | abel s or fluorescent |abels) or, in the case of an

enzymat I c | alyebisorexcoMling W&lecé?ﬁdﬂd@rﬁéntaﬂh%%ﬁ%d@rblﬁﬁs LhurkddsdIpatweiticoraound
or conposition which is detectable. Il1l. Anti- a5Sbl Antibodies [00149]

Ant i bodibseveenai00adh and haMulessrtaBimbodimeshpatentibads yovided b@rﬁlnth‘@é abi ndi ng

of the t
Accor di %{g}%sﬁ,clggﬁlecgeh%gl rﬁfgoﬁmhﬁlw{;/ﬁggrﬁgﬁﬂ\é’%ogi %?%g?%%ﬁ? es corrprl si ng
a vari abt @00i git (e(evL)0" 83‘&%%3@@@&0& o0t K fort0anyl, erze fafm SEQM 0 NOSMR, 3, 4,
5 6, 7, or 8 and a vari abl e heavy (VH sequence set forth in agﬁ one of

9,

EEQ | D Megsordng mnfow eppodmpent, the almbo isoshnefbigd e NE3 pEaY Pher ¢y ebgd,
umani z jgéco]; ﬁ%ﬁ) aﬁmtﬁepg %tQ% hﬁﬂ? 6lgéan fbo ;1]90 ées Qémz @cﬁ&h%&j c?' rrengat%sl(é@ e

herein are a contenpl a cco ing to on the
ant i bodye.d] indsanalgfil marmuatb gt t hlmolﬁcbrbmﬂmmgmnﬁ(aﬁ Felsbquredcd padd bebn altard ai n

erbod a5 . 2RLLBICY 1 o dod et e o o shoet i on constant, (K
(e. 9. 1QRBMoPFulcB8s, ofenTelafct @NHLY FBMihOtolh rb3dMtoR (BeRs) TIRM 4@ Bl O 10 13
M- examples of changes or mutations to Fc sequences that can alter effector function. For
example, WO 00/42072 and Shields et al. J. Biol. Chem. 9(2): 6591-6604 (2001) describe
antibody variants with improved or diminished binding to FcRs. 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 a5B1 and is an
a5B1 antagonist, but also binds one or more other targets and inhibits their function (e.g.,
VEGF) or a multi-specific antibody that binds to two or more different sites on a5p1. The
antibody can be conjugated to a therapeutic agent (e.g., cytotoxic agent, a radioisotope and a
chemotherapeutic agent) or a label for detecting a5B1 in patient samples or in vivo by
imaging (e.g., radioisotope, fluorescent dye and enzyme).
[00151] Nucleic acid molecules encoding the anti- a581 antibodies, expression

vectors comprising nucleic acid molecules encoding one or both variable domains, and cells
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Accordi ng to anot her enbodnent, the anti body does not bind aVb3 or aVb5 or
aVbl . According to another enbodi nent, the anti body conprises an Fc
sequence wO 2a10mumEa | gG e.g., human 1gd or human | g&4PciruSanonbs2o1
enbodi ment, an Fc sequence has been altered or otherw se changed so that it

that | a%&p@@imgb@@ﬂudﬂ@@aademe@@ésl add @Ko G(Yﬂtélh Patedi MheéeAlAEEHdied EeCEQlsed
function, often related to their bi ndlrzyg c receptors (FcRs). There are

many exafiedeigpics ﬁawgbgd bereimang it defsctiogPEprafeigue peteant savanlcr g dstneyr

ef fector lds et al. J . Biol.
Chem 9(F2(§é|§ é{ﬁlﬂ]@gg P%%ﬁ(ﬁ{ecérl gé) gstodgéogy %?élngnts wi th inproved or
di m ni shed biAdi ng\/[bﬁodicniﬂAﬁEﬁﬁ)d@e:snt ents of those publications are

specifically |ncorporat her ei n by ference. The antibody can be in the
formof a Fad 050%%)%%@ 1@.%?@%3@& = t@e&by bridgmappethpéynent ; a

di abody Sﬂ@ﬁa?thbk@@e%&n@é&t grh@ e MdSilstkie N?ﬁ‘ﬁfé Q@gﬂ%?@ﬁZo@ca{ﬁLﬂéﬂla ific

anti body that binds to abbl and is an a5 ant agoni st | so bi nds one
or nore rod;dﬂnnﬁr&@éﬁm@lmdm(ﬁ&ﬂﬂ% Nohé8it 6,6 Ghadricem b¢ proglugedMEGHp rrmth(uis

| ti f tib t. b t t 5bl
e ant RSP LA R By £ ablea bigva 18 b Bt Befhgtng hasiey: mousS 3r SRl
agent b ARRI:IRLORAMANY /i GG TRILAEABIUTH &0 RARAYinghsdy I(@gehn 6971, or

detectlng n patient sanples or in vivo by inmaging (e.
r adi oi smﬁé@olymbpmfee@mﬂr i gembimdtiempythe)suitfldo ¢81ipr) N eliet b'naxlzlp@b'tﬁmﬂh@tul es

d bod I
i a- motrabelRs P it o R BRRY SRvpo BRI R MU Dn AR SuROHL FhaBngPET g

the nuclaist. adidhdiBeBs tHed$mphceyddssan 6o thepzad advirdhese ant i bodl es can be
used in the therapl es descrl bed herein and to detect a5b| prot einin
patient sanpl[8813d. Hhe mu%mgnsmt Wik mehy dededrehpelypeptide poy fusgn sa

R g L
descri bqﬂrlbherKUJﬂb@d lya’qﬁlOM'tb§("PBhs")N3¢ msred 1f @BI6 'of BbmArd B Hin ao¢ dand,oe made by

reconbi na thods US Pat ent 4,816, 567) ar can be odu by t he
ot hods GBSE Frbeg | W@P%Pﬂ G orlls e ysed Oélsh%%%ndwmmﬁan PRBEIS ke

hanst er |, ABHSEtesUre ek %ﬁseé%{h%rlhﬁﬁ&tah%& cé}f‘l'n{@dmﬂ%S Mﬁbfé%ilﬂg hg@ﬁ't' %'uél?d
with an i ni‘’zing agent (e.g., an ab , pol ypept 1 de”al’one or in

conbi nataspnlysthytena ghyot, ad»lfca‘nnahybreiuo)natqalleIGOdutg, Wm@yaemmlﬁsr oduce or
are capapl e of pro C|n di,es that. 'II lel ind to the

i muni zﬁﬁﬁNgBIe%tAN 2[1';1 kt%é‘ (F EQH %93 '%) ozt vitro.
[ 00153] &nqmlemws@almr@@%ewabrﬁa{ﬁh%@hd baﬁi&ﬁiaﬁ?@ny@l&ﬁé YARRIIr6tRnOr @

f usi on proteln of the protein of interest or a con‘glosmlon conprising the

pr ot ei n.bogmsenntl lymanegrigier Upealiypraé pamobsconiclpymeplb tipesease cpRivsd) The e used
it cell %y%ildglﬂg%&lsogan%le Luflifd gl? s 1%%16 &liture 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 typically will include
hypoxanthine, aminopterin, and thymidine ("HAT medium"), which substances prevent the
growth of HGPRT-deficient cells.

[00154] Preferred immortalized cell lines are those that fuse efficiently, support
stable 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
murine myeloma lines, which can be obtained, for instance, from the Salk Institute Cell
Distribution Center, San Diego, California and the American Type Culture Collection,
Manassas, Virginia. Human myeloma and mouse-human heteromyeloma cell lines also have

been described for the production of human monoclonal antibodies. Kozbor, J. Immunol.,
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spleen cells or Iynph node cells are used if non-human mammal i an sources
are desired. The |ynphocytes are then fused with an immortalized cell |ine
usi ng a swotall\aifsusi ng agent, such as pol yet hyl ene gl yeaolr;ustaofes2o a

hybri dona cell. Godi ng, MONOCLONAL ANTI BODI ES: PRI NCI PLES AND PRACTI CE ( New

York: Aciadegsmoe (s SBrod 86} /. foNBEOERO3. AlObY RROBEdrIOR TECINNSSSs AKS
usual ly transfornmed mammalian cells, particularly nyeloma cells of rodent,

bovi ne, ARTEIGHGHAT OFaredl Rekiriubic:yNew Yorlor FbudeShpél omm cel | lines are
enpl oyed. Th§P§Y§§g'r]”ﬁge”&ltﬁFé ﬁ1§diﬁ§ﬂn%i%§;ﬂgﬁgddrﬂ% ﬁeallltilé%én ﬁ?i{gl?e%dc(%éhtéﬁgnebemd' um

that prefera I NS one or nore nces growt h or
sur vi valasgiyed fig tharpresede of monotlahdl zetdb@ids directedragainstthé polypdptidbe Thar ent al
cells |l ack,.the enzynme hypoxanthin uani ne phosphori bosyl transferase

( HGPRT n%@@ﬁiae,cﬁf%t@ o¢ m&naPlénﬂeaaflﬁ%ﬁmrogwémﬁ? W&@%ﬁﬁ_ﬁ& &5 wi | |

i ncl ude fypeant iﬂ&u&g}&ﬁi@&%ﬂ&b b HTORANE: dssdiATucikedi unt ), whi ch
subst ances prevent the growh of HGPRT-deficient cells. [00154] Preferred
i mor t alradiednmehdassdyr{BIA porcniziims dinkhd immuseabsdrbinti assutyl (ELISAppfbuch st abl e

hi gh-1 evel expression of antibody b e sel ected. ant i body- produci.ng, cel | s,
and ar o (CRERBS A bRy e BT Gubn s TRRPTHUE AT NGT o BBl RE i b

| mor t aldag efr e@dnhplk, R&Rt e ALYy tﬁ@swé&l{a@d%dgsﬁse@f, MiNoaang Po11RQ, ak4/ail ned,
for instance, fromthe Salk Institute Cell stribution Center, San Di ego,

Cal i f or rfiaciend, YHE28@P8®Man Type Culture Col | ection, Manassas, Virginia.
Human el o hyman . het er o I | l~14pnes,al hav n
my mE’[O? Eicek] RHS ﬁﬂéé{ IH%Srl]reg fhy%rﬁcqomn&/gelfg%? ﬁi%ntﬂﬁ%fn p}ebc(l)od}eg Qant %Ogut‘)bgfo,%ec\i] '

descri bed for pro man nonocl ona es.

| munol .bylg3itid@AilufidiDBrbreduBtsashdiro®h b lstand AYDNIBASINAGoNE | sBERY RR@BIICTI ON
TECHNI QUES AND APPLI CATI ONS ( Marcel Dekker, Inc. . . New Yor K, ;987) _pp-

51- 63. [QussnedtHordhis pyrneseEgiudm for cxmrie PHbeqsplsMerbified Eagle's Mgdaing y) t ur ed
can the S PAIE t | i Les. di d

agai nst rLltn e pof%ﬁ%ﬁ&gg@' ﬁﬁﬁ%gleg{ gglﬁ |gi0%l§}aé of k- n%g %)’ﬁ‘zréj%%l%%%di es
pr oducednhyndrnmahybri doma cells can be determ ned by i mrunoprecipitation or

by an in vitr i ndj.ng assay, .such as radi oi noassa RLA). or

enzyne- | i nked89ﬁ4¥ﬂﬂlsm5%{ 1%}&@&91@@&%@&% WO 8RR a@séS_Oi%adafssays are
known i ny tffRd Foln thERGIRH PR Jie B hlditkd HuRfbyt davaRRag! ifRaincdMouhedy can, for
exanpl e, be determ ned by the Scatchard anal ysis of Minson and Pol | ard,

Anal . Bipeiieation rogedReB spdlo&Q Yor x@dpbEsprosfin év-S¢hercdediydeakylpapbtiicdoma cel | s
are identified, the c]Jgnes can be, subcl oned . limting,dilution procedures
oha o ownraspeSeabiG el RTrshaRtsaatTaeS aTuB S BAEERM ¢ ur e medi & for

thi s pur pose [0DEIg]dBhe thefo®xRMMtBodIN CResIEObS niad b r@dnbaghebs Avedinday,and

RPM - 1640 nmedium Alternatively, the hybridoma cells can be grown in vivo
as asci tsash 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 oligonucleotide 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
for human heavy- and light-chain constant domains in place of the homologous murine
sequences (U.S. Patent No. 4,816,567; Motrrison et al., supra) or by covalently joining to the
immunoglobulin coding sequence all or part of the coding sequence for a non-
immunoglobulin polypeptide. Such a non-immunoglobulin polypeptide can be substituted

for the constant domains of an antibody of the invention, or can be substituted for the
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in a manmal . [00157] The nonocl onal anti bodi es secreted by the subcl ones
can be isolated or purified fromthe culture nmediumor ascites fluid by

convent i onwal2oiommiesagl obul i n purification procedures suclkrcadais2dionzezanpl e,
protei n A-Sepharose, hydroxylapatite chromatography, gel el ectrophoresis,

di al ysi ssarigble @bfrafistof & hxiRhQ@mdRtiNg sikOSKGhtiTb® she alveniadn @irédpodi es can
al so be nmade by reconbi nant DNA net hods, such as those described in U S.

Pat ent N&imerighigalgeantibpgy. encodi ng t he monocl onal anti bodi es of the
invention ca eadl | Yinh&; . USH i I

procedur es (gog%d] by ua{sI%{le&g% ?%ng%urgﬁrgoc}’t% Feﬁgg‘gf‘% leeg' {v{}g%ocdg?eé%gg agﬁ]ge of

bi ndi ng w@eskfehcaltibpdice agemesnan cladirn gf drivealnply ynamcthbd ghiolveka¢dombafantrur i ne

anti bodi es). The_hybrid cells of the invention serve as a preferred
sour ce GRPESHAN PRAD @ﬂﬁié?%laﬁghéa}alqu legﬁa\e% %ﬁ%%ﬁi 2Y eidft Bssi on

vect or s, kel géﬁe@aﬁ;hﬁ%ng géﬁh% {1BhE ed r&%?&?sd‘&’s% rg}?/@xlehﬁhe%'é(}-'&héiﬁ c%&s@ihﬁﬁn%@
cells, Chinese hanst'er ovary (CHO cells, or el oma cells that do hot

ot her wi s&ltgngdete thermalema|cyktaine mesptuss erersubstoutet tvathranbher syntoreesd sidfie

nonocl onal a tli b(gdi es, in thﬁ reco i nant host cells. The DNA al so can be
modi fi ed® ForIERANDIEL WS LLHT P61 Eng t he codi ng sequence for human heavy-

and | i ght - chgopn1 amnatans ndersal B 1 RitasIe 1 prefRind R IRHSaniMbHiRE
sequences (U. S. Patent No. 4,816,567; Mrrison et al., supra) or by

coval entPigestionmif agtibasliestie prafivaan SgLobub theresdotageudaulbaclagmntoeapbe t  of t he
codi ng sequenc or. a - noni nogl o i.n I pti,de. . Such a

non- i mmaﬁé&@grﬁ@gsﬁﬁ{i Hsnﬁglb%pg%%lete(gtghggfém lﬁ%ginlx?ﬁtulélgl efatl)rtr‘ t he constant domai ns
of an anti body, ®funidieAntfibedies on, or can be substituted for thevariable
domai ns of one antigen-conbining site of an antibody of the invention to

create a chi nBP1@] Y cetasmembedimsattyan rabesoproviisd dstaibid wgnangtipady.
monoval git Qd‘éﬂtf%%ﬁiﬁg?an %ﬁg&dﬂﬂ{ngw’aﬁﬁﬁl&r ﬂe&%i@i?é\g%%ﬁ% ﬂgrz&a hodhgs are

known in the art exa one “met hod 1 nv es reconbi hant expression

of i murmmgbodied ard desogibtd gbrairallyain dambdjkf anddrahdawyinkbaCarr. Upén. Péaxyachai:n 1 s
truncate nerally at an oint in the Fc, req] S to prevent
heavy_—cﬁ%ggﬁc(?géblainﬁaioﬁg?éﬁﬁi‘@r QHT(”%‘ (/@’I”V’falt%dﬁgdégg%éﬁpgﬁcystei ne residues are
substi t ut ed V[’Obiébﬁmranﬁﬂbdﬂ@s Ay ﬁe gf‘e@h@a%y%nﬂﬁeﬁﬁ &t BmARoRA 16 @ Prevent

crosslinking. [00160] In vitro nethods are also suitable for preparing
nmonoval gransgamidq gunikkbhat Ris hest inodifisfl taptddbodingst humpr adibodics pagasht s

R T SR T IR R e T

certain tepibad) FRRiS all 3P a PBitiod A YhdHuRYindahniRERILNlA foc WIHBRREpRRE ROy .
endogenous immunoglobulin loci, or which are present extrachromosomally or integrated
randomly into the animal’s chromosomes. In such transgenic mice, the endogenous
immunoglobulin loci have generally been inactivated. For review of methods for obtaining
human antibodies from transgenic animals, see Lonberg, Nat. Biotech. 23:1117-1125 (2005).
See also, e.g., U.S. Patent Nos. 6,075,181 and 6,150,584 describing XENOMOUSE™
technology; U.S. Patent No. 5,770,429 describing HUMAB® technology; U.S. Patent No.
7,041,870 describing K-M MOUSE® technology, and U.S. Patent Application Publication
No. US 2007/0061900, describing VELOCIMOUSE® technology). Human variable regions
from intact antibodies generated by such animals may be further modified, e.g., by
combining with a different human constant region.

[00163] Human antibodies can also be made by hybridoma-based methods. Human

myeloma and mouse-human heteromyeloma cell lines for the production of human
monoclonal antibodies have been described. (See, e.g., Kozbor J. Immunol., 133: 3001

(1984); Brodeur et al., Monoclonal Antibody Production Techniques and Applications, pp.
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Human anti bodi es can be produced using various techniques known in the art.
Human anti bodi es are described generally in van D jk and van de W nkel,
Curr. Opiwo2Pvarim®aol . 5 : 368-74 (2001) and Lonberg, Cecr/usgmiom2s2brmunol .
20: 450- 459 (2008). [00162] Human anti bodi es nay be prepared by

adm ni stHEL6NGVadeli DERKBY G, Now & ok, A9 PE Bhd Basine®e: A hatinhasoberry. gedi fied to
produce intact human antibodies or intact antibodies wth human vari abl e
r egi ons (ﬂ?&91r)ésfﬁ‘ense&fﬁidwalmw»ger%dehabweng}é celShEbriam ety olsei gakiby cont ai n

all or a.par. 'd%‘i?fb ’t of *)M”?@z' fapogl abylhg,d, O%ddltféf%lc othGl | AERdL hl%F?y o

endogenous I mmun [ 617 or Which are resen rac ronosona
i ntegr atc&dcrrt&ddfmn‘eyammbdnt[hs R, g, ldamadﬂdswfelmg prodautidn ¢firans@éomat m ce,

h d bul I | .
ol ow QTG RUIOBNC DO HORGORESAR B FBb O oL TR o EnSaeH 0 B

see Lonkepek) é&@%mblﬁgqﬁhﬁﬁﬁ -hyfin h%rﬂyﬁgonlfa ézﬁuﬁ%g %nd&ﬁ@te@hﬁcﬁo }e(["lgiovmau' S.
Pat ent s. '6,075,1 and 6, 150, cribing X n% echnol ogy;

U.S. PatterinoNgy) B akp0icd@ibedes Mollblerﬁganldlﬂmmlm)n Hemingy @g&/HlswathoF@yent No.

bl | a6t RG-S B A ST 56: b RmEI e b By LeerrBr ey

Human va{ﬁdz@qlﬁcdlegh%&of;(fﬁnm(m a%4- 9a(QOOIg§)d| es generated by such ani mal s may
be further nodified, e. by conbining with a different human const ant

region. [ 00169?164&&&mw1b@@1¢e@aﬁ akjo kp genemetedrhﬁesowme)lﬁbrqlmrmrlbblged
met hods. doﬁl se}%]umc!ncegnaece%e fl‘n% un: (Ee% Fggﬁero el glnnt% (%eesl IS gr%a(bf or the

pr oduction O nonoc escr I

Kozbor Honlaifinsia@bnced 33y tBQ08e dok@3dod widh @desifedemnah,coh@mdloﬁmai Te&tmdpm@y
Producti on Techni ques and Appl i cati_ons, -63 (Marcel Dekker, Inc., New
York, 1d87yoleciing hpean aatibagicsgfom Bntlh%lﬁﬁlﬂ?&ﬂes a&%(*ﬁSCId@ (e91) ) Human

ant i bod| es ge@eratﬁﬂryﬂgm%q@gAﬁ?ggal%%hybr| doma technol ogy are al o

described i Li 57-3502 (2006). Additional nethods
i ncl ude t hose[OdBGﬁqmdmeddlei of the x@nptien miap bUiﬁlatRhtbﬁMedﬂ@g conll8at824

d d l onal . h i bodi es f hypri d
CelT 11 S oo i Ao AT1I0 38 (85 5. X086 VORELE | bi ng.
human- hygaRo dyhe kg&ﬂ??ﬁl)the e!axaﬁhggﬁagetcﬁmmhwes(éﬁwsef@mhg%ﬂapl ogy) is

al so described in Vol I ners Brand ein, Hist'ol ogy and H st opat hol ogy,
20( 3) : 9Aibr@B? fQQ@@@))dlandosaeﬂsmgehs desingd Birativ iapgctdvistiero duchmektidsdirangs i n

Scper a1, CLhgLoR ENTERl gy 2001 05 B (2008} ORigEL e
sequenceg, &l Hﬁhﬁﬁi Pfrés@ NMTAGRNH 200 Masld Fhage ddicedbdle.d. | RRE MREaffSHe br ul.,
vari abl e domai n sequences nmay t hen ‘be combined with a desired human
const antNValoreal4s: 5 SPetin Cipglson ef al., Nature 352: 624-628 (1991); Marks et al., J. Mol. Biol.
222: 581-597 (1992); Marks and Bradbury, in Methods in Molecular Biology 248:161-175
(Lo, ed., Human Press, Totowa, NJ, 2003); Sidhu et al., J. Mol. Biol. 338(2): 299-310 (2004);
Lee et al., J. Mol. Biol. 340(5): 1073-1093 (2004); Fellouse, PNAS US4 101(34): 12467-
12472 (2004); and Lee et al., J. Immunol. Methods 284(1-2): 119-132(2004).

[00166] In certain phage display methods, repertoires of VH and VL genes are
separately cloned by polymerase chain reaction (PCR) and recombined randomly in phage
libraries, which can then be screened for antigen-binding phage as described in Winter et al.,
Ann. Rev. Immunol., 12: 433-455 (1994). Phage typically display antibody fragments, either
as single-chain Fv (scFv) fragments or as Fab fragments. Libraries from immunized sources
provide high-affinity antibodies to the immunogen without the requirement of constructing
hybridomas. Alternatively, the naive repertoire can be cloned (e.g., from human) to provide

a single source of antibodies to a wide range of non-self and also self antigens without any

immunization as described by Griffiths ef al., EMBO J, 12: 725-734 (1993). Finally, naive
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for selecting human anti bodies fromantibody |ibraries are described bel ow.
C. Library-Derived Antibodies [00165] Antibodies of the invention may be

i sol at ed w9 20nwva&aseng conbi natorial |ibraries for anti bedras2ewioks2zbhe
desired activity or activities. For exanple, a variety of nethods are known

in the aftraddrcag@Rebatniadg sphtB@ealll dplcinidd birédrtase @N:en6 kOB NIYsMGRm
| ibraries for antibodi es possessing the desired binding characteristics.
Such netQ*?B@js?‘néﬂlémg@\QReDmerSéogtalmlﬂ%ﬂaP%Qéﬁﬂ{%ﬁ@ ©rengpdq the Rahhbgiable

Mol | g NJ
3005 atP Rl RAGK bl decduhih Rl Radthertly i, a5 dLIALG By 3Ro0e TRl Ba

348: 552 Wﬁﬁer ﬂMokQ@ﬂ ep7:as|- Mt(wﬁ)SBRtgnglﬂﬁﬂlﬁé’tﬁm(sﬂg&iﬂomgr\]m{jm mllt\ﬁiy Jl
Mbl Bi ol 581- 597 992 Ma ra t hods i ecul ar
Bi ol 053 péﬂ&@@ ﬁ'@@ﬂiﬁr@c (%%a)mnl&déis P E?)owé ‘NQU Fotsny Puté}réaﬁ‘ap et al,
J. Ml Bl 0(%3(%7%74 22%%5/%3;@945%09605/026%@0@20@‘7/01#712'@&0(13'/@1'605@840(5)

1073- 1093 (2004) Fell'ouse, PNAS USA 101(34): 12467- 12472 (2004); and Lee

et al, ‘ROO%@ﬁ&ﬁﬁﬂ-2W%M%bﬁ§3@8md2099@0@&%0132(2004) [00166] In certain

phage di spl ay, ert s.of VH an enes are.s ately cloned
by ol yror aed O HETT ArvibaEr S aoedy armehts R ad S PeB any SR TG e

| i brari egnsinbicg Ruman aﬁﬁmlé@%rﬁﬁﬁﬁﬁaﬁ%ofdgrfra%ﬁ{eh@%ré% ndi ng phage as
described in Wnter et al, Ann. Rev. Inmunol, 12: 433-455 (1994). Phage

typically di slbl ay (élmnetwoapdllagmmedA@qu@s as single-chain Fv (scFv)
fragment s .Or {Sﬁgof (A n?m%?(ﬁmen an‘%sf)ozixﬁlio}&'q&glf&ele%ne {js o h&Sea {bco)%ﬂl .de

hlgh-afflnlt e ntinagen requi remen

constr uoccérmgn ﬁﬁbﬂ'@hd @m%dleélateemaﬁlbedekg., i UES. PateneNoep 816,96 T;and Morbisorcéoned
om hunma ide a single source of anti bodies to a wide range

gf non- sOéHDNélMJ §é 6§éﬂf68éﬁﬁ9g?éws IpPanemen? Ghimers 2Htbody campadeséri bed by
Giffit %ng;hl vl %1?1}&5%72%&% &%%%%Denvgdﬁ | ¥mo B! MelHaRIRE 1 E5hican
al so be made synt hetic cl oni ng

nrearranged V-gené segnents rom
st em celdrsipndimnchan piringtd Chthpas anmoﬁkay@ atdi humgn candomcpanudnaduttherenengk, t h e

hi ghly varlable regions and tq accopplish rearran itro,
descri bedtiy 6&@5@}5 S VHERGA agtibgghyjin S‘B‘th 5 9hs %s%gglg@s 1(%&

Pat ent %Qﬁée%l%&drﬁ St GEME w@npau{yaa?ncﬁﬁﬁérmlbam@gﬁmwd@ %ﬁ‘t‘ige%sblh&iﬁfgllde for
exanpl e: Patent No. 5,750,373, and US Patent Publication Nos.

2005/ 00 femments2b08pN1 19455, 2005/ 0266000, 2007/ 01 17126, 2007/ 0160598,
2007/ 0237764, 10292936, . and 2009/,0002360.., [ 00167] Anti

2nt1 body 1 adRERCS ¥ SaF B0 FPaRFRUREHTIAE PERTI PP Be SIS he! der e
human antphadiyesnéi- hﬂﬁéﬁﬁﬁhtﬁi&ti}z ROl dnfi A8 dwcd Bh@uRogeRicitChéd ABmbits, Mde
Hunanlze Antlbodles [00168] I n certain enbodi nents, an anti body provi ded

her ei n irstagnieghihgspecafieiin angdadipmity of the parental non-human antlbody Generally, a

humanized antibody comprises one or more variable domains in which HVRs, e.g., CDRs,
(or portions thereof) are derived from a non-human antibody, and FRs (or portions thercof)
are derived from human antibody sequences. A humanized antibody optionally will also
comprise at least a portion of a human constant region. In some embodiments, some FR
residues in a humanized antibody are substituted with corresponding residues from a non-
human antibody (e.g., the antibody from which the HVR residues are derived), e.g., to restore
or improve antibody specificity or affinity.

[00170] Humanized antibodies and methods of making them are reviewed, e.g., in
Almagro and Fransson, Front. Biosci. 13:1619-1633 (2008), and are further described, e.g.,
in Riechmann ef al., Nature 332:323-329 (1988); Queen et al., PNAS USA 86:10029-10033
(1989); US Patent Nos. 5, 821,337, 7,527,791, 6,982,321, and 7,087,409; Kashmiri et al.,
Methods 36:25-34 (2005) (describing SDR (a-CDR) grafting); Padlan, Mol. Immunol.

28:489-498 (1991) (describing “resurfacing”); Dall’ Acqua et al., Methods 36:43-60 (2005)
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Certain chimeric antibodies are described, e.g., in US. Patent No.
4,816,567; and Morrison et al, PNAS USA, 81:6851-6855 (1984)). In one
exanpl e, wochioaiise anti body conprises a non-hunan vari &blrase@gioes?o(e. g., a
vari abl e region derived froma nouse, rat, hanster, rabbit, or non-human

pri mat e,(dsdeeibingS FR sﬁiﬁﬁkﬁ%)) ﬁﬂpb@ohmmlgmmoalsa%mgsgqaooi)rana Kilimsitheral.,
exanple, a chineric anti Od&?ﬂirﬁ@f‘é 'class switched" antibody in_which t he
gl‘l

class orBrsdfetses SARS2PE0K2 ibing thet featdedpelepiiony apaioachia Flhody .

Chi meri ¢ ﬁ.@{.‘{a@odl es include antigen-binding fragments thereof. [00169] In
certain e ments, a chineric antibody is a humani zed anti body.

Typi cal l'y, a [00T711 iivmienaittn dyoty ré:@oﬂmhmnhz;elﬁb lised fedueenizaun agaricdiut yret o
humans, while retajning the speC| i C ty and affinity of the papental

non- hurreft lelﬁesaay TAREW KA FRINS $¢1 e aPRStHO P CEBhpIer s%% - SRS Gl rfor e

vari abl e,goms} r1§1.‘2§98‘@ﬁ92@){2w5§lew§rk%%10 1ve(1?fonpﬁfetdoﬁ§b%sﬁsrk%g§éfﬂ;c} ofif €

derived froma non-hu nt1 body, (or portions ther are
deri ved Hunom antibedicawiad pm‘do;ulzsresqbgnupsf hghtrwhamyz@dma\rmabbdyglolm (somald.y will

rbod: maniret el NS s sdeks o) it “Ent BBty e B B wi e
cor r espapgidndnitei Giasidang m@ate@rtmsﬁ@;vbrﬁméglmw hughad gerrb @ Rithébady from

whi ch the HVR residues are derived), to restore or inprove antibody

speci fi crpglynbésegfefg anﬂl}ﬁgK[ @@il%]lssm,rﬁamnzé’dosantlﬁdééli?éé%ah?dmﬁﬁt #tds of making

t hem ar Vi e
13: 1619%536]%%”0{% i & %38 ?%Hmrg elslt():rra| @86 & é’ac’é e’% %roén%he”% al

Nat ure 382: 13)33838884@1988))and%61aee&1 al Biol RINAD.. tﬁAzB@nl@m% (19)%355 (1989); US
Patent Nos. 5, 821,337, 7,527,791 6 982, 321, and 7,087,409; Kashmri et

al, Met hods 3. 25-Muly- mﬂ?%e@b@ilm ng SDR (a- CDR) grafting): Padlan, Mol.

| munol . bi et aI

Vbt hods” 36: 49080 T IpEE T hembARRERIEbREP Bo Rl Hroln iy Bl €

Met hods aaGbédy, 63. éBQ@&)lﬁaanhHéldyrrMulﬂ@eaﬂﬂc aBtibodics LanmmancloB8a: aﬂﬁBecﬂ&ché‘rZOOO)
descrihQing.the ' ed s |on paroach to FR shufflin 001 Hunman

§ranemqw ¢ B@ﬁﬁm&s%ﬁﬁ pitigy r@& ea%,téwo BHCTRRl Y. 2t B Y OGH]ggIE%‘[OnSPg&‘ﬁ

limted i ty h see,

o o+ o8 Billing SRR £ R uODP R i b e VO e e T ved

fromt h@edalmdmdgn@éq espea fio nthadges raat bibd th oo chffe@npantOIpcmd)fmSBéubgr oup of
| i ght or heavca 1ﬁln varia et. .a USA,

go: 4208 Fngogc Siae) By ARufear §18e1EE P Mg Db TS o Roinan
mat ure (oﬁsqsnrauylsp@blm aﬁﬁﬁcﬁfl&@anfb%@)@é%dl%srf@]g 1R tibBEEROr SRILEHY ReghEagEWOr K
regi ons (see, % Al magro and Fransson, Front. Biosci. 13:1619-1633
(2008)); and [00173] Techmques for making rnultlspemﬁc antibodies include, but are not limited
to, recombinant co-expression of two immunoglobulin heavy chain-light chain pairs having
different specificities (see Milstein and Cuello, Nature 305: 537 (1983)), WO 93/08829, and
Traunecker et al., EMBO J. 10: 3655 (1991)), and “knob-in-hole” engineering (see, e.g., U.S.
Patent No. 5,731,168). Multi-specific antibodies may also be made by engineering
electrostatic steering effects for making antibody Fc-heterodimeric molecules
(WO 2009/089004A1); cross-linking two or more antibodies or fragments (see, e.g., US
Patent No. 4,676,980, and Brennan et al., Science, 229: 81 (1985)); using leucine zippers to
produce bi-specific antibodies (see, e.g., Kostelny ef al., J. Immunol., 148(5):1547-1553
(1992)); using "diabody" technology for making bispecific antibody fragments (see, e.g.,
Hollinger et al., PNAS USA, 90:6444-6448 (1993)); and using single-chain Fv (sFv) dimers
(see,e.g. Gruber et al., J. Immunol., 152:5368 (1994)); and preparing trispecific antibodies as

described, e.g., in Tutt et al. J. Immunol. 147: 60 (1991).
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framework regions derived fromscreening FR libraries (see, e.g., Baca et
al, J. Biol. Chem 272:10678-10684 (1997) and Rosok et al., J. Biol. Chem
271: 2261 wo2881181154996) ). E. Multi-specific Antibodi es [PPO@AB2}10l02820Ert ai N
enbodi nents, an anti body provided herein is a nultispecif ¢ antibody, e.g.
a bispecif qoem4]Badihcedvllhiisqiesiwith trédriniadif@sctians anapachiadiakb smti bodi es
that have binding specificities for at |east two different sites.

cert ai n iB¢BdARTP§OPUS eRfbodics{ e Hphaichged b@r@mfﬁseq €ige¥S; @064902%\557&A1a\nd t he
ot her i r e V] ai N
bi speci fSTIIeQantlB‘?élybo dﬂ]@e%@hérgﬁlr%io 1n91[udes aE‘%l%aé rAecn géltbt C?P e@f&%? %bﬁ%ﬂglﬁg an
B|speC|hn&gﬁﬂhn&mgmesﬂmnbmaksnuﬂﬁwmsemxmambﬁmaHnﬂ&mawhﬁg@xﬁaaagents to
cells which @g&&g@g %§bl . Bispecif c antibodies can be prepared as ful
| engt h B P: 1qhex ? fragments. [00173] Techni ques for making
mul tispecif £ antid@siRsvidighde, but are not limted to, reconbinant
co-expression of two | noglo ulin heavy chain-light chain pairs having
di fferent spdo0iigin catiy smbodwtﬂeatseamlnamdld&aelhdnot; vianty ef tBOButitedies( 1983) ) ,
MO 93/ 08829, d Traune ker, et 365 1991 and .. ..
Mknobe i TRGHeE TG Ro BTGP Ete oL ignshy BRereRS © shbiped Meigding
Ml ti - spgghity nPEHItRRBIASIERbrépEQestT tHBERILBYy CABTiRE Rl Bljueh&CHrants i C
steering effects for naklng anti body Fc-heterodineric nolecules (WO
2009/ 08900@ARYdy may 8¢ propalc by 1mtvwﬁuemgrﬁpp@palmeurwhﬁ@%w@s irfte &t}rmlﬁtegtl(l% ee,

€9, Usse%Pl?etngg ElilCN(aln 4Ehe antibo%g orel‘:)af pelpogen nlb%ls % Ch Co'dlefn Gh ;’t)nsblm%ude for

(1985)) eucitne” 7 i -5peci c an I'es (see,
e.g., KO:S('EaﬁlbIby délttis, froha, alnﬂmn ﬁlisbrtlohéﬁfté)lncﬂﬁﬂslfoitﬁﬁﬁoﬁs]&g@ldues bk‘citlﬂgthedl abody"
t echnol ogy for. nmaki ng blspeC|f c anti body fragnments (see, Hol | i nger

et al, PRABO pad seqsneaf isnangibpdnolny comhigatian pldedstion) @S%rﬁan rﬁnﬁv (sFv)

dimers ( éﬁﬁ; ?ﬁ&h] eparing
trispecf?ﬁﬁg&%%%?ﬁﬁﬁﬁgﬁmgé ﬁ%?éﬁ}e aﬁkHU&?ﬁrigggt%&%&fﬁ%ﬂc E%I 147:
60 ( 1991pos§c0&xt THY ddsivgd ulma@ehmm,letgoohnﬁgembinldmgm ee or nore functional
antigen binding sites, including "Cctopus antibodies," are also included

herein (see, e.g. US 2Qﬁﬁé@@ﬁ&@ﬂﬁﬁ&ﬂm%Iﬁ@D@&be&dﬁmﬂg fragment herein al so
includes a "Dual Acting FAb" or "DAF" conprising an antigen binding site

that bi nds t qoabty] 1@8crv@h EmBsdiaRatshaltibody {iemeta Q) ot 8mitdxucid
2008/ 0069820, for exanple). F. Antlbody ariants [00175] In certain

embodi newbsitutigrisraee Er@ivmieéeéu@wfent@mst on s@stifutionél ravtegdnosis exlyiedhe HdRsher ei n
are conte t roven. t he bi.ndi ng
affini ty gmc}ﬁ %do P%rgatlvbel ng%ﬁail%oa af)elr:rg%g/ntmq%%fe er% hegaa%o '&onservatlve

Ies acrd
sequenceub@ltitasiss Blor@subsfahtislQin £ Yirdygopided al "Ezibl@l’ uhdlérrtﬁ)@h&ldﬁ@ fppropriate
nodi fications into the nucl eotide ) ) ) o

"exemplary substitutions," and as further described below in reference to amino acid side
chain classes. Amino acid substitutions may be introduced into an antibody of interest and
the products screened for a desired activity, e.g., retained/improved antigen binding,

decreased immunogenicity, or improved ADCC or CDC.
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sequence encodi ng the anti body,
i ncl ude,

for exanmple, d

or by peptide synthes
eletions from and/or insertio

is. Such nodificat
ns into and/or

i ons

subst i t utwonsioofi1zsesi dues within the am no acid sequencesTafS2atom2seat i body.

Any conbi nation of deletion,
arrive at the final
the desired characteristics,

| nser

con

tion and Deletiao

insertion, and substitut
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=
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a humanized or human anti body

|&rgr €gi on resi dues
). Generally, the

of

r esul

ten@ variant (s) se

et &dl;Net; Ale; PherNedandinewi | |

Haore modi i cati ons

1oy Ao ad
IcT casSctua

(e.g.
affin

Lo roaviannmnt o\
overertsSy)

i%%ﬁttpeduced i mun

JYTIFEIEy o Bl atieh e it iohe par

r

=

w |
par e

K§ubstanti al 1y

rLa})é% § An exe

t "anti body

A&k medcertarn brologrcal p

nplary substitutional variant

anti body and/o
is an affinity nat

red

anti b

ddygt,(Mphi ch may be

donwy8hé:dht |y generated, e.g.,

rtres of the
usiung phage

di spl
Bri ef

e or nore HV

yhased o.ffli"llty 1
1< (6
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Ser (S)

Thr

Thr

Thr (T)

Val; Ser

Ser

Trp (W)

Tyr; Phe

Tyr

Tyr (Y)

Trp; Phe; Thr; Ser

Phe

Val (V)

Ile; Leu; Met; Phe; Ala; Norleucine

Leu

Amino acids may be grouped according to common side-chain properties:
(1) hydrophobic: Norleucine, Met, Ala, Val, Leu, ll¢;
(2) neutral hydrophilic: Cys, Ser, Thr, Asn, Gln;

(3) acidic: Asp,

Glu;

(4) basic: His, Lys, Arg;

(5) residues that influence chain orientation: Gly, Pro;

(6) aromatic: Trp, Tyr, Phe.

Non-conservative substitutions will entail exchanging a member of one of these classes for

another class.
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[00178] Alterations (e.g., substitutions) nmaybe made in HVRs, e.g., to

i nprove anti body affinity. Such alterations may be made in HVR "hotspots,"
i.e., reswduen/amseded by codons that undergo mutation &CThisgdofesquency
during the somatic maturation process (see, e.g., Chowdhury, Methods ML

Bi ol . 207: 17900061 (02RA$9 of sabdit@ion2DRsriadnainebRes substitufing bae bemgld i ng vari ant
VH or VL being tested for binding affinity. Affinity maturation b

const r udtvPayaakic Feeae weidperpfanagsd aptdhrdar(y.gl ¢ Bympiized w&glﬂwééﬁtih@f}é@r i bed,
e.g., | | j 1 1Bl .8 7

(O Bri en%ﬁgpagﬁ?%gggguﬂhﬁiéﬁl a@?@sl\gg%e%g? OC)IIV\PIQI,"E%WZ 11@."? ny%c(])arz%gne F55di ment s
of af fi nipyowsateutspin amairbivepiil propaticnfapduceascdntinityhecduasd abl e genes
chosen for maturation hy any of a variety of nethods (e.g., error-prone
PCR, chdlMPuRaptringelagre v t?*'@aﬁﬁ%q %L?&@%ﬁqre@ﬁéwﬁﬂbé&@%é& &2ind secondary
l'ibrary deﬁaihhﬁ&og%%ﬂ%rﬁp%ﬁﬁée—m the a[r@ﬁtyafn]'giﬁodﬁe@n éfénﬁﬂ%?@u%ﬁitﬁt%ﬁl {dhnihn

anti body vari ant desited affinity. Anoth nmet hod to 1 ntroduce
di ver si taffinitwohtesl ddiRody,vaduttethan pp coachesily iganankited.le. s cusergaphagly/Risplsi dues

(e.qg., 4-6 idues at.a ti,nme) are.random zed. R residues involved in
i {gen BAHATRG B SeeM ARG i Fratedbogrs HarG obf imiE

scanni NG VRGNS Sk SmAfatdifalthd gari spPIt 113 R displaFed-8n bRagRamtl iserdbidd fF £ of ten
targeted. [00179] In certain enbodi ments, substitutions, insertions, or

del et i ormgrtraar bedogicaliachvity @k bovdingnfénith)Rs so |1 ong as such alterations do
not substanti r e e ability of the antih 0 bind.antigen. For
exanpl e, cons[gp i/%%t] iA(\?ge%lagllotn % Pezﬁ'i %ur?étltﬁl é?‘gs.) Hl,iaygooe nnsléedre\}gm%s’se i§b’gg inﬁgliolvgns as
provi dedinkiBs @y atfinithasudhoalfeedtions By &8 thaale iy HNa tieRspoisTdi Hgresitiiiésdntcyddtiny be
made in HVRs. Such alterations nmay be outside of HVR "hotspots” or SDRs. In
cert ai n BrASENBAtundsrzorRuation atdugh eaueneay dyringife somaatic PrNatwBPTeissve, each
HVR eit i i 1A 0 ) am no
aci d SUBE%%’ t% %t @%@ﬁf%nggrﬁfgngé%z@% (%36?%@8?)62&;&/?% %’@%%’Faogb'gs r esi dues
or regi onsh thk resultary vabiaatyVHratVInbging ested fgettieding affimuyt Adg@mesmsturagioadlyl ed
"al ani ne scanni n t agenesi s" as descri bed byCunnj ngham and. Wl | s (1989)
Sci gnce,cogﬁwc_*ee@%n@utﬁéglgctr% fméew@ Hadibraico be Berd J&ﬁfgfgjﬁ?uepg-ofn tar get

resi d_ue_SH({cf'geEboon‘E bati9RdE B8 H93o UL BRI5gy 978 A5Ph (d’B%ien by sn, candrglan) are
identified and replaced by a neutral or négatively charged am no acid {e.gqg.

, al ani nycor TolovyaNa2o@D). )t ln sdarcemtiodeneteshadfintthematumatemadivesityas t he

anti body. with antigen is affected. Further substitutions may be introduced
2t the. el A CaritbR e hiraneerat IRETH THID B o SaneP Tl mte Pt Ene
initial SteppddettdRNHainAhATIAR b vEbYnucRbtidddirtdtemmlutagendis§! Ksdeddndaty uct ur e
of an antigen-anti body conplex to rdentify contact points between the

ant i bodyliba#d istheh geatedsddi libeny acthen espange o weatifyeinglapbbqdyg ariests autstheray be

B N L
in which several HVR residues (e.g., 4-6 residues at a time) are randomized. HVR residues
involved in antigen binding may be specifically identified, e.g., using alanine scanning
mutagenesis or modeling. CDR-H3 and CDR-L3 in particular are often targeted.

[00179] In certain embodiments, substitutions, insertions, or deletions may occur
within one or more HVRs so long as such alterations do not substantially reduce the ability of
the antibody to bind antigen. For example, conservative alterations (e.g., conservative
substitutions as provided herein) that do not substantially reduce binding affinity may be
made in HVRs. Such alterations may be outside of HVR “hotspots” or SDRs. In certain
embodiments of the variant VH and VL sequences provided above, each HVR either is
unaltered, or contains no more than one, two or three amino acid substitutions.

[00180] A useful method for identification of residues or regions of an antibody that

may be targeted for mutagenesis is called "alanine scanning mutagenesis" as described by
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properties. [00181] Am no acid sequence insertions include am no- and/or
carboxyl -term nal fusions ranging in length fromone residue to

pol ypept iweo0manizmisni ng a hundred or nore residues, as Wwelrlusasi0/028291

i ntrasequence insertions of single or nultiple am no acid residues.

Exanpl esCi@hinghami ahadlWEins@pg9)egencai4dd@s an 08t i@ibymythdd) aadsilhd &f giowal
nmet hi onyl residue. OQther insertional variants of the antibody nolecul e
i ncl ude affrggetysyiduest(e gt isbargpd gopidaes Bickian akg, afp, hﬁelyamndtﬂéwr@ sleatfiedhande

{e.q. e ife of

t he ant :}E%}%%? %ut%%és) I oetrllil \E}Igarrggyn%@ F%glfgg% I%}\atngl %rO? ngd gltérre nts, an
ant i bodwemmdielﬁbtmmee mtersct@htoé tiechntibodnwitkasegdris difectediseurtiee extent to
whi ch the antibody is gl y%;él at ed. Addl n or q%el etion of Cgl ycosyl ati on

sites tUBHITARNSHRRKDP SO R w e%m gagrBipedediondly the anino
aci d sequenGe Bﬂé‘%ﬂe thd sQBb%ttﬁfongDA‘?teﬂllaMQQ? ydraahu@lenm §%risal gfrﬁaﬁl%%f%

renoved. [ 00183] Where the anti body conprises an Fc region,
car bohy dmagen-antttedh edrnpbarteuctenn&,ycomeacapmletséxdtweﬂatthe/mtﬂmdy bod almgepr Sddced by

| | t | 1 b h b' t. h d
that 1 5 Gaferarey ra el s o BT ey Ak A S g gre oy e B 1 of
the Fc rsﬁgétﬁﬁ‘tlonse@ana%tﬂnayw t@bincgto @éterm]h%ﬁ&ﬁerhﬁe?@orﬁ@n(tﬂeg@e%}red The

ol i gosaccharide may include various carbohydrates, e.g., mannose, N-acetyl
gl ucosarﬁrﬂleer(l@ cNAc), gal act ose, and sialic acid, as vveII as a fucose

attached t OI ﬁO mlilﬁmn%o 3&1% uenge I 1?10}15 Rldgnt no? %EX/O rggx Ei‘%%r?nahrlall de_

structure. IC&IOHS (0] he™o arrde 1 n an

ant i bodyfugibng ﬂaﬁgmg\ﬁemlgmrfrdmm@eesmdeo pdilypé;ﬂlﬁlés E@ltzﬁﬁthgfa&maﬂiekib@(ﬂ)br&ar iants
with certain inproved Efr operties. [00184] In one enbodi ment, anti body
var i ant SeafeesprsoveirRinHaseangncs IRssFneR Papiagls os mpultiple pritchagid fesiduss f ucose

at t ached (di 1&%'tMﬁa1L&gh{o%gaﬂdade B ApES LRILON-1 o PUBIIRL B iROUN!

of fucose in such anti be from rom rom 5%
t 0 65% ddthtriaser2084l tva)rlz&ﬁi%)f thh antﬂmallymlolafulé inchsle thesfudieh es theMe-dbrifFterminus

cal cul atin verage anount of e Wt t ar chal at Asn297,

rel ati vé’ftﬂge @ g 1 %ﬁen&mneg -?c’%%%o]ﬁroéé Pe XPSEngWEIBgRé‘ﬁeaQW gecrug

compl ex, halwibeiod (RNGBL@N mMannose structures) as measured by MALDI - TOF mass

spectronetry, as described in WO 2008/ 077546, for exanple. Asn297 refers to

t he asparagi ne resj due . t position 297 in the Fc region (Eu
nunberi ng of Fc r(?gl on (Iﬁlglggsggaglsofpvaﬁ%&gver Asn297 may al so be Iocat ed about

poct {1 one. 204 A1 SEE B e BATRRET BluBRT i Bede el Foreg W IiERRe e s
f ucosyl afecRBsetae bRk S0 Rt cHéé @nfibadyay e coyldted. UnEddifion oS@Estion of
glycosylation sites to an antibody may be conveniently accomplished by altering the amino
acid sequence such that one or more glycosylation sites is created or removed.
[00183] Where the antibody comprises an Fc region, the carbohydrate attached
thereto may be altered. Native antibodies produced by mammalian cells typically comprise a
branched, biantennary oligosaccharide that is generally attached by an N-linkage to Asn297
of the CH2 domain of the Fc region. See, e.g., Wright ef al. TIBTECH 15:26-32 (1997). The
oligosaccharide may include various carbohydrates, e.g., mannose, N-acetyl glucosamine
(GIcNAc), galactose, and sialic acid, as well as a fucose attached to a GIcNAc in the “stem”
of the biantennary oligosaccharide structure. In some embodiments, modifications of the
oligosaccharide in an antibody of the invention may be made in order to create antibody
variants with certain improved properties.
[00184] In one embodiment, antibody variants are provided having a carbohydrate

structure that lacks fucose attached (directly or indirectly) to an Fc region. For example, the
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e.g., US Patent Publication Nos. US 2003/0157108 (Presta, L.); US

2004/ 0093621 ( Kyowa Hakko Kogyo Co., Ltd). Exanples of publications related
"def ucoweybriads4or "fucosedefi ci ent” anti body vari antgsTiusedaes291JS

2003/0157108; WO 2000/ 61739; WO 2001/ 29246; US 2003/01 15614; US

2002/ 01 64dndBi ofiacaR04500036iBddy Moy 30 0bnO 1324 40%, Hom20R46 83%1 B:4R45% WS
2004/ 01 10282; US 2004/ 0109865 WD 2003/ 0851 19 WD 2003/ 084570; WD

2005/ oséé%or rem 20061005577 Shewpooseioseome 2s desgprngd bgealquaingthe pvgnecet al .
. Y,
87 614 ??8%43’?%?:‘?5]62‘9%3%[ %hééf ggp‘l%ﬁ A éjgsgg%a% t%% o‘%g f % gﬁg‘?%%% At od
ant i tk)OdlaetﬁclllddCtb Mﬁ 29%& Jgﬁ c@h@gﬁ eﬁyrt])&ddeﬂ %ghggﬁnﬂoﬁe stmnggs;) ak %yb@b yon o US
Ri a et a C I ochem 10 a
(2003/ 015%4 ! ﬂ%F plagsingcirometsy §s ﬁ@yczlbefﬁrrb\é’&i%i@ 7(5i§af%e>@ﬂnpé¢ z&é@%@c. ally
at ExanpbRrddlne nggragﬁféqgﬁ&ﬁe lggaltéd h a!%& po%HR)Iﬂ 2@3 1&&1&% re%loﬁ'(Eu numberlngon uki

fucosyl transferas , knockout 'CHO c (see, e.g., Yanmane-
et al. I'fcﬁcecgion ﬁsiihua@ h@?eveﬁ,lférlsn@@my,aldédwdacaté\d alwt a3 aan@aedhupﬂtream

vartant & APETHIAHEE PO o T BTOT SR o7 GULAEARY Rl s ss

whi ch a \hianéRnA %ﬁﬁfbd?ilésg 3Rk Gk 88t draahaday Ravieh@iphsed @QD@@ fdctioReSee,
anti body is bisected by G cNAc. Such anti body vari antg@omaﬁ have reduced

f ucosyl atg-oHS é’ﬁttanublwph@v@ds ABSZOFINSTil O (Prestartp); 455 6%111(1{%@5/

ot ent NATAE G300, Tty byt ARSI 80 (nSaBMiRly il ® )y
Ant i bodydefiaich@minsibydt ‘bhrﬁhtsllﬁ@ﬁde QJ‘B&(QBV(H@UD@S: W@SZOOO/&SIV@ twle 2001/29246
ol igosaccharide attac a on are al sg &How ded. Such anti body

vari ant &%W%%lﬂé@ﬁﬂﬂ%@%?/@:tﬁ%fl&n‘é@ﬂ %/O%t}éﬁla%ﬂe QI%MPaHSs are

d b 0 . S.
Craho 29aPaSuog DRt RAT0ORE AdBaldibosls. Hohoo YERAIIDE WG I60y 0FR78, S
embodi MBWI0s20061085686; WO@%W%GTI&WOM/M&%Q;’ W@ZO@Q&)%MO ikaeakueed. y.nt o
the F t d d

r egi on 0G0 B e D LR e RO o e Plagacr Biagee 351 6 LGOBR [ body
int reatE)&ﬁl}ﬁesCHf%Q@ﬁﬁesoéap%lé gfgl%rduelﬂg%M'cagﬂaa@dla{tmahle@m&m%ﬁ gpand/ or
vascul ar perneability or | eakag Fc région variant may conprise a

human Feeetedéfoners dypotge fl(oesgat_lora(mpdrm al.gch. Big@rm. By@dyer24DgeaA-#é regi on)
anino adi GouRTERePCTOb T S al At P St tany 0 20pRESGen Ly ™ ¢
cont enpl ke Sespecidt atExdp¥AT 1)2dtd Knldako? @813 BE&S SuchQRIRIgMdL1 sot  al | ef fector
functions, which nmake it a desirable candidate for
ﬁJcosyltransferase gene, FUTS, knockout CHO cells (see, e.g., Yamane-Ohnuki et al. Biotech.
Bioeng. 87: 614 (2004); Kanda, Y. et al., Biotechnol. Bioeng., 94(4):680-688 (2006); and
W02003/085107).
[00185] Antibodies variants are further provided with bisected oligosaccharides, e.g.,
in which a biantennary oligosaccharide attached to the Fc region of the antibody is bisected
by GlcNAc. Such antibody variants may have reduced fucosylation and/or improved ADCC
function. Examples of such antibody variants are described, e.g., in WO 2003/011878 (Jean-
Mairet et al.); US Patent No. 6,602,684 (Umana et al.); and US 2005/0123546 (Umana ef al.).
Antibody variants with at least one galactose residue in the oligosaccharide attached to the Fc
region are also provided. Such antibody variants may have improved CDC function. Such

antibody variants are described, e.g., in WO 1997/30087 (Patel ef al.); WO 1998/58964 (Raju,
S.); and WO 1999/22764 (Raju, S.).
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applications in which the half life of the antibody in vivo is inportant
yet certain effector functions (such as conplenent and ADCC) are
unnecessawy 20ro/detset eri ous. In vitro and/or in vivo cyt®CoASeImP2E3Eays can
be conducted to confirmthe reduction/depletion of CDC and/ or ADCC
activities. For exanpl & kgioneeepitor (FCR) binding assays can be conduct ed
to ensure that the antibody | acks FcgR binding (hence likely Iacking ADCC

activity), B&O rzﬁat] & E'&Ta'ﬁ? Bﬂb@dlﬁﬁh@go&t&%ér}é amlitPaddll W¥RIcah8d Baf B

medi ating A NK cells, express Fcg RIII only, whereas nonocytes express
Fcg RI, 111?@@(111221341 lm@dle%gfealon lof alF@lth@dprpe@sdezdrhemﬂnHémbmgmeeatmg a@eﬂ d regiog

sumrarl zed in abt e rﬁp g,% gé of Ravgth X Ann Rev. | nmunol .
9: 457- 493" #9801 > 108 a“fce £1 1 LLSPeY Bt °9¥81 5%%18%3 ¥o%Yess ADCC
acti vi t Wigfrdé ifR)1€iay labnd@al aﬁg%g%absm §n(ﬂ@t5\fal’sub cricdbilty oradakBie. Nthe Fc
5,500, 362 (see, e.g. Hellstrom . et al. PNAS USA 83: 7059 7063 §1986))

and Hel |r§g1ra@Nﬁrlant@taymompwéumsm%ze&@@@m@@z (¢-g984pmag 1gG1, 1367,

Br ugge m91 84 Plxlrefﬁs s)a\'lon’lsplr r\g?égrgl%g 3018 él@cﬁh %1:([)n ég ? L &90?&& 12)%))(&3'8%% éf;'f’ﬁk%_re ly,

non-r adi actl Ve see I (tm
non r adianaad B.MépOS’ItIOﬁS)XI city assay for fI ow cytonetry (Cell Technol ogy, Inc.
Mountain View,_ CA. and Cytolox 96(r) non-radi oactive cytotoxicity assay

(Promega, Mad P%W] Iyggrtaii gabedimen e dpveatipn contegpplaies g 388bady veFant bl
peri pher&'sse@ée@(ggm@‘%gpﬁm%h%ﬁect%? Hn%tl&?sBW)ch%Q(eN% His?tlabf@ éah&i'ﬁiat@?#)g _cells.

Al ternatively, or additionall DCC activity of e nol ecul e i nterest
may be appbksdieds imwhick the Iexl@fp oif meaanahodgazln »mm:hehmpmmdnt Fst deltain affeswrosed i n
Cl yne USA 95: 652- 65 . bi ndi assays nm | so be
oo 1§ ed s (UERAT PG REET 18 SRELD i€ thib Pt e fiia er Al Fidhce

| acks CORGAGkbtBkicky asz8es ca- 1 conf dePidtofBam McndingioBldeSifib Mo MODE0RE/ 229879
and WD 2005/100402. To assess conplenent activation, a CDC assay may be

per f or mediDCEestivitigs. Bxarpimgle, Barecapior Gl binslieg assays can be gomdvsicd tvisndvod s

WS and ‘i teauingig W Bk w5 e SIRES dnsong RO ARG R RT TPV

cl ear ano&ﬂ(ﬂﬁé Ebﬂl{;f erlféeﬁrﬁﬁa% '&@M fé? &eﬁ?&ﬁn@'fﬁ%@%\lﬁ%ﬁ@ reﬁﬁr@sﬂ%ﬁﬂﬂr@ﬂ hods
known in the art "(see, e. kova, S. . | mmunol

18(12) : WikQeds TG0 2100 @press[mmacyml amkﬁhyﬁllwﬁcﬁ etxpthsmexﬂ oehémaﬂopmeﬁu nction
include those with s itution of e re Fc region resid es 238,
265, ze@_,en%lﬁcfurr@@aflze ol 95 gt Ot %Be%'%ﬁéy Ingienl ¢

mut ant s g.n¢ei_uste 1591)‘T‘N&%ﬂhﬁlﬂﬂgté}aﬁlgl%%%'fw&z%%sa% td Mesg%ﬁ‘@@%c{?&%a&iﬁo aci d

positions 265, 269, 270, 297 and , including the so-called
mut ant  winelhcdabBnidrest iisodesofibadgs iLHSStaB Boahd 0092 (e arigstrogsl. Rarknt  No.

[ 352,555 0TI L AR5 PO AR PR D5l e <hed

2004/ 0563342, 3 FndecIBivgbelsatt Miler ad;J. Bixpl Med. 166:1351-1361 (1987)). Alternatively,
non-radioactive assays methods may be employed (see, for example, ACTI™ non-
radioactive cytotoxicity assay for flow cytometry (CellTechnology, Inc. Mountain View, CA;
and CytoTox 96° non-radioactive cytotoxicity assay (Promega, Madison, WI). Useful
effector cells for such assays include peripheral blood mononuclear cells (PBMC) and
Natural Killer (NK) cells. Alternatively, or additionally, ADCC activity of the molecule of
interest may be assessed in vivo, e.g., in a animal model such as that disclosed in Clynes et al.
PNAS US4 95:652-656 (1998). Clq binding assays may also be carried out to confirm that
the antibody is unable to bind C1q and hence lacks CDC activity. See, e.g., C1q and C3c
binding ELISA in WO 2006/029879 and WO 2005/100402. To assess complement activation,
a CDC assay may be performed (see, for example, Gazzano-Santoro et al., J. Immunol.

Methods 202:163 (1996); Cragg, M.S. et al., Blood 101:1045-1052 (2003); and Cragg, M.S.
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Chem 9(2): 6591-6604 (2001).) [00190] In certain enbodinents, an anti body
variant conprises an Fc region with one or nore am no acid substitutions
whi ch i npwowveloADDB4 e. g., substitutions at positions 298CTAB3¢10a28bDr 334
of the Fc region (EU nunbering of residues). [00191] In sone enbodi nents,

al t er at iasMar @lchBdeRiondt10&: 27830248 @004 )aFcReSiflding dhdak b8h @tkafdnc€halfei t her
i mproved. or dim ni shed) Cl g bindi ng and/ or Conpl enent Dependent
Cyt ot oxildP f19te(rmeef)lon8é>ag alSOé@ pgeeERGdysing methadsHgiozy inNjae arg (spose. & sHctkaya,

99/ 51642 pand, | #H5081,%,84. 13l .117;5 ?j 64: 4178-4184 (2000). [00192]
Mut ati ons or ar era rons in %% C regi‘on sequences can be made to inprove

FcR bi ndi ng {[60t88] ArcipadivaiRithrediod cAear fihct@ntiaclodethesbatth settitutn of

anti body of this nventlon as ast on |t ered ector_function

sel ect ederoéﬁiO(r“h%%B“r%bmchﬂ %%%giqe)iﬁi %36%5?1‘6&3 i?pﬁege%ﬁtﬁgm-bi ndi ng
conpar eg y9 (?56?3’51164@& SFaAls 1ﬁc18@é P@Blu?a%gé »bfi’l@'¥ubs§ﬁﬁ1€9é sSwlor SR¥ELRAm R ES Ul

specific nufations are describ et aI (2001) JBC
276( 6) 6501l 1660%Ns RHEA68, 2710, GO7 aﬁ(ﬂm)ncmudmgrémsoalallsbﬂi)miﬁ Ticanstaot witins

30(4):487; Ant i.bodi d half lives and
b by ed By RGN JNeanaca rleniBe S et SN 115 fesponsi bl e
for the tran 6I89§teﬂﬁﬁﬂfnﬂ%d§ %@&nﬁs%ﬁlhﬁnﬂr@@é&ﬁor(cﬁﬁﬁ%he@%nﬁimg tb- FARRTRMNO!

117:587 (197 Kimet al, J. Inmunol. 24:249 (1994)), are described in

US2005/ OB3 884 A{Sqerf-at GRS tatert No. 6,737856 Wikt U163 15 amp Shisddseat al-o/. gl on
wth one~or gﬁi)e@bé@f(%bﬁ s therein which inprove binding of the Fc
¢ uch

region to vari nts i nclude those with substitutions at one or

more of Fc r g0 D] mesérthiesmb@Bthen5én andibddy Rdrzant 28@prist83n F3@8gioB A Tth o'ﬁe 11,
312, 317, 340, 356, .360, .362, 376, 378, 380, 382, 413, 424 or 434, e,
subst i t (iR amineracigibstitufigns whishimarqred REE eng - N&)stlfrltlmatwel)ﬂomé?@gs] See

al so Dungan, ﬁ&@hgﬁhm%ggnggm gg%%%%é@ue U S. Patent No. 5,648, 260;

U. S. Patent 821; “an conc rn| ng ot her exanples of Fc
regi on vari arfo81914In @mé emb@dmmgisnﬁemd)naatd rhmtbym\ﬂm Fargon[thaked]t ihn

certain enbodi nents, de5| le to.cre st.ei ne en i neered
ant i bodid§redd’ g, elthefml%f d@ﬁlsﬁed&ﬂg o Gasal g 3¢ PCAIYnt i body

are substyibiakRely SCD@ Cé’§t§§d&crﬁtﬁ‘e’%{'ﬂWPatérﬁI\Rﬁ%ﬁ'%%@ﬁ&@@@/@!é@nﬁ@d the
substitut'ed residues occur at accessible sites of the antibody. By

subst i t Utlisogict dfose. ﬁemmble%%ﬂ?ﬁ éi/&‘t @00@), reactive thiol gr oups are
conj ugat o hd PR BB SR Corby b ER ekl g B e Pt °°
l'i nker - drdRrObi@Ing{(é.€$ FedadnBAR AR nFNAEITHING GO Bhé 8AbEdinRt, AR SRtIHJAGGEHs t her
herein. In certain enbodi nents, any one or
invention has at least one altered effector function sclected from the group consisting of
ADCC, 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 ez al. (2001)
JBC 276(6)6591-6604; Presta, L.G., (2002) Biochemical Society Transactions 30(4):487-
490; and WO 00/42072. Antibodies with increased half lives and improved binding to the
neonatal Fc receptor (FcRn), which is responsible for the transfer of maternal IgGs to the
fetus (Guyer et al., J. Immunol. 117:587 (1976) and Kim ef al., J. Immunol. 24:249 (1994)),
are described in US2005/0014934A1 (Hinton et al.). Those antibodies comprise an Fc region
with one or more substitutions therein which improve binding of the Fc region to FcRn.
Such Fc variants include those with substitutions at one or more of Fc region residues: 238,

256, 265, 272, 286, 303, 305, 307, 311, 312, 317, 340, 356, 360, 362, 376, 378, 380, 382, 413,
424 or 434, e.g., substitution of Fc region residue 434 (US Patent No. 7,371,826).

61



nore of the follow ng residues may be substituted with cysteine: V205
(Kabat numbering) of the light chain; Al 18 (EU nunbering) of the heavy
chai n; am0oS400I1{BW nunberi ng) of the heavy chain Fc regrcons2@ystevne
engi neered anti bodi es may be generated as described, e.g., in US. Patent

No. 7,521, 54700{9Q586hisb Dusedres. entnch Nenis322754-280 ®S8E L Jur{tsnt Nan be
introduced into the Fc region, thereby allow ng interchain disulfide bond
f or mat i on0482G0RUsS FaginbNo. Thé4Rdhwar ﬁ%@i /28R 1 berspriipgethgeeremplesPidsn have
inproveq.%gﬁgﬁgﬁhgzation capability and/or increased conpl enent-nedi at ed
cell kilf ng and anti body-dependent cellular cytotoxicity (ADCC). See,

Caron et al, J. Exp. o, .176: .1191-1 .19 1992) and Shopes, J. | mmunol,
148: 2918- 2922 (19‘82) %F%‘Eﬁ??e%}“reém r?flflé%‘gi‘é%l th enhanced anti -t unor

activity can o0 _be prepared, .using. heterobifuynctional cross-linkers as
doscr | bud' | n (BT P Tar ShER o Brd REaak Sy TogesptiRiosaue: pirosa) cneiccred

Al t er natdnVigbdies, 21%. aMib R "GRG GRUrHEKE eckidieabr fasnihdal akGubaaheas and
can thereby have enhanced conpl enent |ysis and ADCC capabilities. See,

St evens onitleeystdine wpidiiesCdn perticblan gmbedingnts, the:substoute@ ces(dbegcur Bt Ant i body

e 1 ur gl vesar 18 GO PR DREl e RRRL ABEXUBRC AT EOCLS, ™

are knovowgs afrmleﬁ:lbz pakitioh@PdiabdesABR sit8PbPthe eI Al nRS teuist@k) e for
derivatization of the antibody include but are not limted to water soluble

pol yner sonngateltheqritibady &xethpl maices. wighers dseg mpickicper her-drygvapighes. thut are
i m - l.ysol - I
hot 1im ctrgacl!e %19 tmngl:lé;cgéﬁlﬁh%gfsb&sé/&%d fgllﬁl:t)lcll?egl)h]’ellrjeﬁr? PR c%gt‘s{nsengodﬁﬁ%}?f%i%:ﬂg 9{16 or

gl ycol / propyl ene h oxynet h ose, dextran, p
al cohol ,m@elof viefpllopingrrodideaneay podupstitnted-with @xtliran ey 2(3aKubat, nudh Brihg) @k ane,

et hyl ene | ei ¢ anhydri de copol ynmer, polyam noacids (eitherhonopol rs or
r andom ééﬁgﬁg%f@ﬁ@) {*ﬁ%@‘éé& s s Bresy ¢hain anﬁy%PéKEHdw& Hpg)eqfﬁﬂ?eene

gl ycol , - al : %%?@ ; ! “ethyl.ene

oxi de cég%§f§%@¥§?ﬂgﬁﬁgé§§%?ﬂ§ eéypo 38?@5§%¥859?&§%§§%%§F§§m%%r% i'nyl

al cohol ,in&hfQ. Patort INoe 8,52hSAeof .  Pol yet hyl ene gl ycol propi onal dehyde may have
advant ages | acturin ue to its stahility in.water., The palynmer may
e of any. mol QLT SRttt Bk to MBI Gk eh e Be” nunber
of pO'YWE%%nﬁh&@&b%@n%ﬁ tiiBreRithi R BN d erYatiof 1Al tHid rd¥Ryne THaan one pol ymer
are attached, they can be the sane or different nolecules. In general, the

nunber dwaagimeypantibpdpdiug generatgd seh haic idpravedintemelizatios aapdbditdendem ned
I LT R e e
ant i bodyAMRTC Y BekVEarsh bt g BSLAréd), 1d6t NEYIAPYSUNIEY) adeKhopd, £ ansilbons,
ete. 148: 2918-2922 (1992). Homodimeric antibodies with enhanced anti-tumor activity can also

be prepared using heterobifunctional cross-linkers as described in Wolff et al., Cancer

Research, 53: 2560-2565 (1993). Alternatively, an antibody can be engineered that has dual

Fc regions and can thereby have enhanced complement lysis and ADCC capabilities. See,

Stevenson et al., Anti-Cancer Drug Design, 3: 219-230 (1989).
5. Antibody Derivatives

[00196] In certain embodiments, an antibody provided herein may be further
modified to contain additional nonproteinaceous moieties that are known in the art and
readily available. The moieties suitable for derivatization of the antibody include but are not
limited to water soluble polymers. Non-limiting examples of water soluble polymers include,
but are not limited to, polyethylene glycol (PEG), copolymers of ethylene glycol/propylene
glycol, carboxymethylcellulose, dextran, polyvinyl alcohol, polyvinyl pyrrolidone, poly-1, 3-

dioxolane, poly-1,3,6-trioxane, ethylene/maleic anhydride copolymer, polyaminoacids (either
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[00197] I n another enbodi nent, conjugates of an anti body and

nonpr ot ei naceous noi ety that may be sel ectively heated by exposure to

radi ati orwanreigpriossded. | n one enbodi nent, the nonpr ot eiPoTASoUS/OBOELY 1S a
carbon nanotube (Kamet al., Proc. Natl. Acad. Sci. USA 102: 11600-1 1605

(2005) ) .hohtpolyastirabt @AdRYopsy@Ers@nyd Wex@lnestgloly(namg|i ncl udes, but is not

limted to, wavel engths that do not harmordinary cells, but which heat the
nonpr ot eYHREERAPBFIBY NG glysol piepepatene elvspl hamenolaaes prplysxarnct o t he

anti body ' : o] ' I n j . [00198] The
vent | Sn S G E LR Dl B R L ol T BB E i i oty
her ei n cakyhufahé chiktarasnecrest. Polyetioydnatebydot pagemthkich gdeohapbavehdnaithges apeut | €
agents or dru%s, grow h inhjbitory agents, toxins {e.g., protein toxins,
enzymat iBHUEFTRE dHe © Sy pHBILRY ot r 1R PolymeigaRy dpphity melpculd Weightor i gi n,

or fragngptssyRasrERihkd oP IndratiheaCThY ﬁuﬁlﬁ&td?%ggrme[rpgﬁla%ﬁ&d 10the Qﬁi&ﬂ?%@i nt,
bod gate (ADC) 1 n which a

an i nmunoconj'ugate I s an anti body-drug conj anti body

i s conj ugay.edd tfonoeehar onppodyrderags attached, tlsynmn ba ttheveimd armdi fferdntt moolacules.

mayt ansinoi d e U S Patent Nos. .5, 208, 020, 5,416, 064 and ropean Patent
2 0" A28 B8t 1 i L SO RN ER ot B Hy P S r AT ot T o ot 1 o6
DE and Dfasdd\dEendiidraMyRnculfr, bhtSot BatiRbto, NeSparBeaS ¢t fanctRfs 888,

and 7,498,298); a dolastatin; a calicheamcin or derivative thereof (see
U.S. Pattbaentiiedy tabgampraye, whethenthsetibaiyaBeivativeyilbhererd 288 thempyrodyiog,
5,770, 71 173,001, and 5,877,296, H nman et al, Cancer Res. 53: 3336-3342
(1993); (gerql(lz}atgo ghtg nsa?t? Cancer Res. 58:2925-2928 (1998)); an anthracycline

such as daunqoym7) I®EnddR¢@badihéht ( @afigklea b2 althintiody Ghid héiprotyRdcedubem
13:477-523 (2006); Jeffrey et al., Bioorganic &ed. Chem Letters
16: 358- 3BiclyAhuanay brorelstively hapted by sxppspre teradintiongry pravided. (pops): Nagy et

al, Pro - ;- - : i ah~ i rg.
aved - oremmtRirhenc Ah@Slonpbloing s oS 18 B et Rbr A IRAENgE, Phocivan. RO O

45: 4336-%B4354 D) C0GNHH0S. (S0t €t raatiod nBIMeST ANy waetlbagth exatingludes,

Tna ort Ik do e Gt Coea has A8 e BT an s ik oo MEmpod, rent
an | MMUNRGARKUARLSuCABRE SetcABeANii PAdRS-INgTE et hekaithaon ugated to

an enzymatically activetoxin or fragnment thereof, including but not

| i mi t ed noopditphadeens moitycdraikdlednonbi ndi ng active fragments of diphtheria
t oxi n, exotoxin AIchai n é?f rom Pseudononas aerugi nosa), ricin A chain, abrin
A chain, nodedcin A"EHYE? leégaﬁ??a-sarci n, Aleurites fordii proteins,

di anthi n protepnm] Flyhetaa aFsrbEasani@iodbijggd B RImprRAMY dn, anditgs fRAP- S) ,

nmonordi ca charantia inhibitor, curcin, crotin, sapaonaria
antibody herein conjugated to one or more cytotoxic agents, such as chemotherapeutic agents
or drugs, growth inhibitory agents, toxins (e.g., protein toxins, enzymatically active toxins of
bacterial, fungal, plant, or animal origin, or fragments thereof), or radioactive isotopes.

[00199] In one embodiment, an immunoconjugate is an antibody-drug conjugate

(ADC) in which an antibody is conjugated to one or more drugs, including but not limited to
a maytansinoid (see U.S. Patent Nos. 5,208,020, 5,416,064 and European Patent EP 0 425
235 B1); an auristatin such as monomethylauristatin drug moieties DE and DF (MMAE and
MMAF) (see U.S. Patent Nos. 5,635,483 and 5,780,588, and 7,498,298); a dolastatin; a
calicheamicin or derivative thereof (see U.S. Patent Nos. 5,712,374, 5,714,586, 5,739,116,
5,767,285, 5,770,701, 5,770,710, 5,773,001, and 5,877,296; Hinman et al., Cancer Res.
53:3336-3342 (1993); and Lode et al., Cancer Res. 58:2925-2928 (1998)); an anthracycline
such as daunomycin or doxorubicin (see Kratz et al., Current Med. Chem. 13:477-523

(2006); Jeffrey et al., Bioorganic & Med. Chem. Letters 16:358-362 (2006); Torgov et al.,

Bioconj. Chem. 16:717-721 (2005); Nagy et al., Proc. Natl. Acad. Sci. USA 97:829-834
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officinalis inhibitor, gelonin, mtogellin, restrictocin, phenonycin,
enonycin, and the tricothecenes. [00201] In another enbodi nent, an

i mmunocomnyvogatoel1esapri ses an anti body as descri bed hereiPoTaseyuogaszetd to a
radi oactive atomto forma radio conjugate. A variety of radioactive

i sot opes2e00; Bumw@blt@tdlqrzez&d}g &U\@éiﬂ@hieanérferf azHil SR NF32020683), KExaemi/es.
include At211 , 1131 , 1125 ., Y90 186 , Rel188 , Snl53 , Bi212 , P32 ,
Pb212 arMed &dietradd Paao-tabi GHB2); apd ULS BW?@hNPh@@(béﬂ%c@ﬁ}hﬁgﬁ’E?éeolVén%’é‘éo for

det ect Qantﬁxé e sgg)/ asC&’dE?ﬁ_agglep%rh‘i&% ?ﬁﬁﬁa}céflet ?ét?{gl 4 gt {a%f %‘il 'tt?ecéﬁe“ghc?s

for exa abe nhucl ear netic resonance
(NVR) |ﬁﬁ©ﬂh§.(also known as nagnetic resonance i magi ng, nri) such as

i odi ne- 123 1 & |od|ne 13é? i ndi um | I fluorine- on-
ni trogen- 15, g %@gnln apeth Rok: 0| Jimepippn %%%?F@%lgé‘ie @P’é’ﬁlsesc%‘rﬁ % X of an
ant i bOdydeé‘é}ﬁ)eﬂﬁgfétlrpa‘drﬁu@a%qB am%\ih‘ﬁatﬁg aé{ﬁ}ench@[ of %ra%ﬁ%ﬂt Rlrebf, iﬂyﬂﬁfllllé)nal

protein coupling agents” such succi ni mdyl - 3- ridyldith
propi ondtug n(ﬁSi?mR)d, toshupitthmarm @rdin Anniinadin gdahivd cﬁlagmhlynls pf diphtheria toxm

cycl ohexane-1-ca mnot ol.ane ( bi fynctio
Gort vat 1805t Athias Ko PuRed TRy b amRs g im AU I b & Fa: Magein A
esters (&ﬁa!ﬁqhal@ﬁa gér@iﬁcﬁlléﬂlh@@s%fdu%%ﬁﬁt &hnthal ﬁ@féﬁ@ephﬁ&lﬁaharﬁ@rlcana Iplrotems
glutarakgggiéy%nh i s-azi do conpounds (such as bis (p-azi dobenzoyl)

[

hexanedi agd diAdzOh |rmnm<ué1cra\¢h@rwteaslnb§mf@h cagslrbucsot(rpaamzmﬂm mbenzoyl ) -
et hyl ene gl]nflhs llhlb ! I %gfé%%n?11%%61&1%“1%@&%?00&10l ef‘no cin Lfngcolﬁ atntae% e) and

bi s-active robénzene).

For exaﬁﬁbﬁhm&nﬁjCIn i mmunot oxi n can be prepared as descrlbed in Vitetta et
ah, Science 238:1098 (1987). Carbon- 14-1abel ed

| -i sot hi ocyarl8¥¥hd wmtéwh@”flbeﬁh@ie@tt ARy IBRENQGON B SSHBW Iaeicat angibady ¢

( MX- DTP. 0
radlonu e@%ﬁf 2m§%§t ntlg%dg&b%g 3§gﬁyiﬂﬁ%§§ﬂa§géﬁkgﬂi Avarletybe a
"cl eav ahhdaohatwlees'otoﬁeaard avadabla @orrthé p@gect@h « radibainpugacesd Exgmples hr’mdmdeel | .

For exanphg, ;an ,ac aRi | e d gf, g@ tah 5@ sensitive |inker, hotolabile
| i nker, ﬁné?hgf %nk f OF{éFS§P ﬁv} nlﬁﬁfﬁwﬁﬁﬁ?vi@ﬂﬁpgi Cancer

Res. 52: WA tjﬂ%lfac(léé:b%%)ﬁ%gcls-is ascd Bt @&Ectm 1t§ma%pc%n%f& P '??dioeﬁ%vb' aeth f&r 00 20 2] The

i Mmunuocon] ugat es or herein expressly contenplate, but are not linited
t 0 such scomigraghtcessudiese frarcaadmpicttéd dm os H2B erleepin khgdnt suqlmlrrmnﬂg; but not

limted to, BMP . HBVS, LC- SMCC, MBS NPBH SBAP | A | AB,
SNOC, * SUPBISHRME L s pRo KIGHFigs GRS B RASE ey P E: s o8 Todthe
sul f o- Sl 1&31ag§1@ﬂ {fodineSMPCindanal 13 firabhB, capsh- j53/$l¥t1rogen 15, oxygen-17,

(su00|n|n1 | - (4- V|nylsulfone)benzoate) which are comrercia ly avai | abl e
{e.qg. mm@k@@ngm@ﬁé@ﬁﬁﬁlogy Inc., Rockford, IL., US A. H

| munol '@&ﬁ&é@e% of an antibody and cytotoxic agent may be made using a Variety of bifunctional
protein coupling agents such as N-succinimidyl-3-(2-pyridyldithio) propionate (SPDP),
succinimidyl-4-(N-maleimidomethyl) cyclohexane-1-carboxylate (SMCC), iminothiolane
(IT), bifunctional derivatives of imidoesters (such as dimethyl adipimidate HCI), active esters
(such as disuccinimidyl suberate), aldehydes (such as glutaraldehyde), bis-azido compounds
(such as bis (p-azidobenzoyl) hexanediamine), bis-diazonium derivatives (such as bis-(p-
diazoniumbenzoyl)-ethylenediamine), diisocyanates (such as toluene 2,6-diisocyanate), and
bis-active fluorine compounds (such as 1,5-difluoro-2,4-dinitrobenzene). For example, a
ricin immunotoxin can be prepared as described in Vitetta et al., Science 238:1098 (1987).
Carbon-14-labeled 1-isothiocyanatobenzyl-3-methyldiethylene triaminepentaacetic acid
(MX-DTPA) is an exemplary chelating agent for conjugation of radionucleotide to the
antibody. See W094/11026. The linker may be a “cleavable linker” facilitating release of a

cytotoxic drug in the cell. For example, an acid-labile linker, peptidase-sensitive linker,
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[ 00203] The anti bodi es discl osed herein can also be fornul ated as

i munol i posones. Li posones containing the anti body are prepared by nethods
known i n wbeosrtij2ssuch as described in Epstein et al, PRAHUIBA0/08291 3688
(1985); Hwang et al, PNAS USA, 11: 4030 (1980); and U.S. Pat. Nos.

4, 485, 04fhotshik, ks, dBeth i lﬁﬂkéﬂﬁ&ﬁsmﬁaélc@ﬂiﬁﬁﬁfg&dﬂ(@ﬂ (Chiatiak LPCanceBRa. €
dlsclosed in US. Patent No. 5,013, 556. [00204] Partlcularly usef ul

I|posoné@165htﬁéjagﬁepéié@“ﬁ?k@h%zé%ggﬁéﬁﬁﬁﬁaéﬁ evaporation nethod with a
| d |
PG der vor s 30U B ER B AI0aR AW CHTHiRpr S0 CBRL D B, bBPe pot o
Ej hr ough Ifnitddetosuci ccd@dg’af@@frqsptaﬁeei \81t]t2 .ero"ssc-)lhy]tflr‘fhhglempMMEBﬁg,\hut hottlheitetiesi rgd

i amet er s 0 ntj body o e _pres e can be
con uoatSMPRoEVS, RINTBScHBY sab T QUi Bt kil sBATS 84 SR NGy Chem
257: 2865\dBB SPBRhuiYd @Mc@"sﬁ}ﬂ)fm\%sl DHRLRNATY S IEARBS Os!ﬁifo@]AB sulfo-

anti-neoplastic agent, a growh inhibitory agent, or a chenothérapeutic
agent ( M6 CasnDodorSHPB, an)d $¥SBisucoman]dyl- %-smybuHOm)h@aoaml Whichtahe

| i posone. See b|z et a .0 ncer ( 1484
(1585 - ceuerafTa gt Pt et PR SRA e Tash oSS 08 708] Any of
t he antl-a5bh1antqggqhﬁ§gnﬁgﬂkged herein may be used in therapeutic

met hods. It is understood that any of the fornulations or therapeutic

met hods desct®038d] Héeentibarags dieclossd harein mﬂﬁimbmfougakaéed@rs impamphpesanicsn in
pl ace Ole o'rnnesaclgrgtalf#n?gr Nk gntab dg a’fe Ay rré cfgdb IPo%g%nO\L/Q 9112 glg]artl Qi ng aspect,
an antl-a provid F'ther

aspect s,desdritatin Epﬁbﬂn eaal l}bmiy UfS‘Q[ SUIBIR 1(119815%141%1@ &g eryas (2] 7011 43oder s
i nvol vi ng _abnor mal angi ogenesi s and/ or vascul ar perneability or Ieakage

i ncl udi g8 otnddy Srpite Nog #ht®r045581dIfat4 et De ddRasomen o ithprhisReCd c ol afiqns

{e.g IQQ%Q In certain enbodi nents, an
antl-a5bF£§% gyg#ﬁpﬁgggé%ﬁﬁgpE%@ﬁ%gﬁgf treatment is provided. In certain
enbodi ment s, [D0204] rﬁmmulanty @seﬁmlqbesom an bt gaddrhted by itivodyerkephasse in a

met hod oftreatln n ! havi.ng a di.sease or disorder vol vi

abnor mal *VARRJFERye Pedpd &kf’/ &a@eaﬁlg?lg BRITPREHRS n)hqsyhaaﬂﬁ Bak%eg@ii@sﬁﬁpi 'si ng
adm ni St.eqiphg-HQitahSed pwsﬁhgw@let&aoﬁamlﬁ&@w PESVDEﬁ%S(%est € cARlded 3BLgh
antibody. In one such enbodi mént, the nethod further conprises

adni ni stfeltetrm;f definehgoiiersisiowd cfiedd liposorics sithithedesirod diansterafab'dragmenterf t wo,

t hree, . e iona t her apeut i t i ncl ydi n g., an

ant + angi Sy JEHE rehLinfMtioulshF hEBFYbaieh® G g wman s HiBPibfy “agent

or a cheviptiier apentsis). egent 255 2468 %hﬁraed@ulﬁhalﬁtwchh@e r&Jvhefi mant s,

the i nvention ﬁfOVldes an anti-abbl anti ody for use in inhibiting abnormnal
B

angi ogerf@sinsoplgiorecih g cueih ipbibrenasigent gr oehamathergeeutiv agee (tugh as
enmbodi ma]%xso’ruﬁlpi%) s%‘ﬁ%gﬁdlmlso contained within the liposome. See, Gabizon et al., J.

National Cancer Inst., 81(19): 1484 (1989).

IV.  Therapeutic Methods Using Anti-a5Sf1 Antibodies

[00205] Any of the anti-a5B1 antibodies provided herein may be used in therapeutic
methods. It is understood that any of the formulations or therapeutic methods described
herein may be use an immunoconjugate of the invention in place of or in addition to an anti-
aSB1 antibody.

[00206] In one aspect, an anti-a5B1 antibody for use as a medicament is provided. In
further aspects, an anti-a5B1 antibody for use in treating diseases and disorders involving
abnormal angiogenesis and/or vascular permeability or leakage, including, for example,
cancer, ocular diseases, and immune disorders (e.g., autoimmune disorders) is provided. In
certain embodiments, an anti-a5B1 antibody for use in a method of treatment is provided. In

certain embodiments, the invention provides an anti-a.581 antibody for use in a method of
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provi des an anti-abbl antibody for use in a nethod of inhibiting abnormnal
angi ogenesi s and/ or vascul ar perneability or |eakage in an individual

conpri si yoadmymnizstering to the individual an effectiveprofi/ush@oars2nt a5bl
anti body to inhibit abnormal angi ogenesis and/or vascul ar perneability or

| eakage.treAfing b tHdwidwa haviag @ @isdhdddriddsoadty iBol g ademel aiEhadhsmdmsl/drs
preferably a human. [00207i In a further ect, the invention provides for
the use \GFCUAH PERmFabABHOr kg @Wnrwmgwéinﬁﬁlﬁgﬂagfmihé igfhiviguaparciiecrdYye of a
medi Came gyl B AR ETBRHLIRALY. 10E B EATE A dOMelbE ARt gl sease
or disor |nvo Vi ng norna angi ogenesi s andlor- vascul ar per nea |I|t or
| eakage ddmiaisfeting beethe emtimduaﬂemteffetm ammelint aff@ritast snd, owo Ubee] fous oreidiod of
treating ggdlse se or. di sorder vol vi ng abnor el .angi ogenesi s apd/ or

vascul artdgiiopaldBeippguficgecit kl&@l@ 1B8nHF+ &1 ARFLAAGIVRATIS PETILAT 40G-RERPIANES vi dual
having g.dhsg &sztﬁrmlﬁb %&&qgém' SPOUR¢HHdEh Bflgyéen@ﬁ‘sgdlé%%k%sﬂe%elﬁmﬂ{ Rirther

vascul ar per ability or akage an effective anount of the medicanent. In
one suctengwidodénigrbg inyérgiomgtroradesf anr dnitieeS fd cmpbodefor asninnhlsbemigngnormal he
i ndi vidual . an effe %ive ampunt o

1
Lol v ooty S B IR PPy bt gt fRRAze 0 tortalibennh i, B iveRlioli ©
an anti -feankastirki-GYANuibaORR W iniabiabA BF MhAGEAL sbrfmd HORIBALRY apeut ic

agent as described herein. I'n a further embodinent, the medicanent is for
i nhi bit |amg/oawmukmpemﬂgbdgm@l@alsaganm@mméw Icampp@ngr@érmmst@ryng)tp thfeakage

In a f url}ldlgldtl)lgp;% edrTenE% of tthh %ntn%gbf:gg‘fo to e e'ilbsn%rmgi gp%gl%esm a%d/or

inhibiting a I'ogenesi’s™an Yvascur'ar pernea I"eakage in

an i ndi wagdiadr Iﬂ:ﬁﬁmlswr@gleaﬁmgml Ahetidgdin” Eét@rdlﬂglto\/ar@uﬂhh@jbo&m)unt
effective of the nedi canent to inhibit abnormal angi ogenesis and/ or
vascul arspRodiragnss isingfesply ebwage. An "indivi dual " according to any of the

above embodi g\@/?ﬁd@J ”Tg% #&ﬁhé’r dg@?'é@r{he 1QQ208] rbgld@s folEfNRE 8?%19%%5-%?@

i nvention pr or treating RP4sease or sor nvol vi ng
abnor malanébgdyogehesiasufacdfcosr prgmeatioarof pencdandnt.t in @re dnémklagent, tha one

enmbodi nent,. the et hod co s adm isterin Io n i ndi vi.dual havi such
a di seasfée%?af’&ﬁné bgr%é?re%tﬂ\?g‘?‘vj arfgse%%rr %fri@‘( BRYPLSNSEE AN Plg

per meabi okt YarYerh EMRAGSr %ﬁﬁ%ee (e ﬁ@tlﬁﬂ%ﬂ&dlﬁ{enﬁﬂle%ﬁédlczﬁéé?ﬁ it h@%ﬁ I'n one
such enbodi ment, the method Turther conprises adm nistering to the

i ndi vi dunéthedolfi¢atiog |a\desea$ﬂmmhsomdleramvdleag tabmmah@itglqgeoem andhemapalarn c
agent, as de crlbe? E ow. An di.vi dual " accg{ % of the above
enbodi meITESHRENY 8 TR KRRFRORPT [ Ht%gig]lmr“ TR fQ, 1 S ‘?%B%‘Emgf‘ 5S58nt i on
provi desdl@)rﬂ@tlﬁ'ﬂﬂvﬁlg%bﬁd]hiabhﬂgld@:n@d?@%cﬂ&l vadfghQRenesistydn daRhgy/a@scul ar
perneability or |eakage in an individual. |In one enbodinent, the method

conpr i sedfegdya smeuns of g mestieaneent-nbi anccuel crabodimeat thoncthod firvthep goraprises

anti - a5b|drn1nlster1ng to the individual an effective amount of at least one, two, three, four, or more

additional therapeutic agent(s) including, e.g., an antiangiogenic agent, an anti-neoplastic
agent, a growth inhibitory agent, or a chemotherapeutic agent as described herein. In a
further embodiment, the medicament is for inhibiting abnormal angiogenesis and/or vascular
permeability or leakage. In a further embodiment, the medicament is for use in a method of
inhibiting abnormal angiogenesis and/or vascular permeability or leakage in an individual
comprising administering to the individual an amount effective of the medicament to inhibit
abnormal angiogenesis and/or vascular permeability or leakage. An “individual” according
to any of the above embodiments may be a human.

[00208] In a further aspect, the invention provides a method for treating a disease or
disorder involving abnormal angiogenesis and/or vascular permeability or leakage. In one
embodiment, the method comprises administering to an individual having such a disease or

disorder involving abnormal angiogenesis and/or vascular permeability or leakage an
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anti body to inhibit abnormal angi ogenesis and/or vascul ar perneability or
| eakage. In one enbodi nent, an "individual" is a human. [00210] In a
furt her aspeeoto/111ise i nventi on provi des pharnaceuti cal fecmiisatiooznl
conprising any of the anti-a5bl antibodies provided herein, e.g., for use

in any offféctiee above of her@apespl sntisetnotsond sicloBRbedihRE:, fiRNYhethad further
phar maceuti cal formulation conprises any of the anti-a5bl antibodies

provi deFORWIiSPRANAISETIBEAQ hedadividual anclleeteppmeynd of at lepst pne pdditionsd her
( ‘ Al R ; f el
enbodi ”qﬂéra%éahtlla Qgéerg??ﬁse&&ér%d bgfbg&!“Aﬁ‘t 11&9&1&%@%&&81??%%? of ttlté%b%% | -asb

ant i bodi es provi erern and at | east one a herapeutic agent,
e.g. , asntbdaneitbmdybendiuman] 0021 1] Conbi nation therapi es described herein

enconpass cornhined adnj njstratiopn (where two, three, four,. or re
ther apeut i c Qﬁégﬂﬁ Ia_ragf]urtha BREG IR IVARILRFEVIFS & BisHIoser mbﬁﬁn&gﬁ%naﬁgal, and
separ at g, s an@lor Qsculdp 8%}(1%1&1&?5?1’621 inhstdaien. of oﬁé@n@dlifiﬁlpﬁgy of

the i nventi on can occur pri , simul taneously, and/or follow ng,
admi ni stthametwdebmphiecsaddiinisenal ta the napeidtilanageentveaaridunt ofah antandf31

Ant i bodi es, of the .invention can also be used.in conbi.pation with radiation
Fher apy “BEISY TH S B Ah e e Ao S iR TG Pk in S Tgent i s
a VEGF aiir@anés!an @ndvidud i@ himMEGE anti body such as, for exanple,

bevaci zumab). In sonme enbodi nents, the anti-a5bl antibodies are

adni ni st er ed [082 EdnibiarfartherespictHhainyEg e agenpwrmadmdicarformestvnsant i body
and addi ctol{n[%glesl%l'g%s g N th(eea:ng'-(fSyBﬁl aﬁ%@%ﬁr?@@?@ ﬁér%:ﬁlc ggu l%oqr REM Qlllr?ls(%fe[fl%e Qbove

concurren quentti al e bj ect ca e [reated

W th t hahdesdutiami@aRi i oA embatifent) e phiynaaeutical SreuRdoh BempHids aanbageni st ,
e.g., treating wi th the VEG- antagoni st until the subject is unresponsive
to VEGF @Htegdrntbodipsaipridad hefrin anderpherrazgentigrlymecaptal eearriets Inpeetheld wit h
an abbl ﬁgé |+S I g gﬂag I > L byg 1.g. .t reated
with the ggﬂght%.%ﬁﬁgg%%kgﬁbt éagghcer ﬁg n Hﬁﬁﬁgﬁgfggﬁgn ﬁ? g% treated
wi t h t hegrabbtd lertiagadiasicasttoan atldhicod ticespoutic bgandsd. g eas dsseribeddicredmt s who
experience el ted. aSpl levels naturally. or.in response to VEG:- .antagoni st
t her apy, conﬂﬁf@d t T BRAT LR BRI 4P C e hefpingRemBRSS cRmAINGE o Qadraiopy

r €SponsiyfefdwoNihted RITR] 13hd@ihdriRatiFRMnts £RTRINARLIR AR daHeldIQEpQBPr i sing a
therapeutic agent (e.g., an anti-neoplastic agent, achenotherapeutic agent,
a gr owt Hoimilhtdrtsprapd agpemate adidinasteyib ot ioxviclagpeatadnmanistraomt of iind attidddy 5br

exanpl e, patients who are.to be treated w enot her a . J.

1 ot odaR v St e fnkios - SPulGR Gho e GRS FRBRly!iefler e
chenot hejdapionaindeaphlticaBtadanios béjuvarn AREBEdits of the VRN et 2@ §kd in
therapy. Alternatively, patients who have been treated w th chenot herapy

and VEGroawinggonivgthsradighomdsetoyt from a5bl antagoni st therapy. In one
embodi ment,  t pRHRt i VG, aRbd BRd:s! & RRYAGLAHIBBeuthoBRAL R&FE&EDOdI ment

the anti -
antagonist (e.g., an anti-VEGF antibody such as, for example, bevacizumab). In some

embodiments, the anti-a5f1 antibodies are administered in combination with a VEGF
antagonist. The anti-a5B1 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 a5B1 antagonist, e.g., treating with the
VEGF antagonist until the subject is unresponsive to VEGF antagonist treatment and then
treating the subject is treated with an a5B1 antagonist. According to one 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
elevated a5B1 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
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abSbl antibody is an anti-a5bl antibody described herein. [00213] An

anti body of the invention (and any additional therapeutic agent) can be
adm ni st ewecotiyiizasy sui t abl e nmeans, i ncl udi ng parent er alpcTiustoiapes2opnary,
and intranasal, and, if desired for |local treatnent, intral esional

adm ni Stdh@ﬁtbﬂiérap@@tli@z{geﬁf algrowthUshiBNSryl dpehileh al dytcrt@fw a8&Ht Pdre coMtmplaeious,
intraarterial, |ntraper|toneal or subcut aneous adm ni stration. D05|ng can

be by arfPrsuimals) patienlteio e ip bafyeates with chrotherapn (e, irmptesydrad ¢5B}

bcut
bt SRS AUBPRR HEREIALTR b1y BALh AR, WABLAE uf NG AT LR o 1
single (fron‘rMECthrﬁa@;(ﬁmt meﬁztpyatAlmmsatmgfr p¥tEitOwso hastmaeemtmtttsd withl us

adm ni strati and e infusion re terrpl ted herejn. [00214]
Ant i bodi¥&§mgt ef%aflﬁ& i Bhfagptec HIPRCEH! Aot e RE st er ed i n

a fashi %H‘o@tﬁﬁérﬁttﬁetant{“\iﬂt}}g%ﬂ)oﬁﬁ% @é‘zbm@ﬁﬁ%' ¢ andiRG! %§o&1&"emcﬂ{é5a!nﬁer ation
in this context 1nclude the partfcular disorder being treated, th
parti culedB] manbaly iben agl-uﬁéhalﬁdaodyldesocﬂbedthﬁain condition of the i nd| vi dual

patient, the f der del i f the agent, the
ot hod of - adriDi o S piiHboddiol Mo Risngr G barSadritined P ofe s et
factors JeafMRtct@ altatné %tahg i MRLiSg parB@cANtihPYMORLH ditqtmttaﬁlasa{q%ndl S
optionally fornulated with one or nore agents currently used to prevent or

treat thHédehiredferdpcal tregfest, itgralesional edmivettiatien.diapuntaralohfusionn insludsr agent s
g?ggpg:rl t(l)raltmttlscu%{ 1Htr%ve%ous ?&t%a%ﬁgﬁ%lplrnﬁ%]?e@}t%nea% Sgge é:ui;’i m(ele)%/ugsFal u’nstrert]t?ont ype of

gener al Iyosirgeshnibe tyh@ySanableantges. Bichjydtions,adoh i iatraddno0or @ibbﬁﬁn@‘éls
descri bed herein, or, about from1l to 99% of t he dosafges descri bed herein,
or in aﬁpJemg@ep&ﬁ@nsyn By OR pletbet thapdminigrsionicbiigher hiogice Yeriguset er mi ned

to be anRraRERkIc L ARGHRL biiGlor B RRLICOT Ml LERRIALIOA ol SEASE, e

approprlate osage 0 nti =1 nvent i on hen used
conbi natttmﬂpmntshbtuineadimnmaeomtahé pubddifusiomate dohengpaed hacmgents) wil |

depend on th p f .disease to be trea the type of antibady, the
severity and 10031 Rusitotia t@é&&@ﬂ%ﬂﬁ@g ¢ fomalidd gew 4 e hfessoRed

for pr eVaeﬂaﬁﬂlé!@c&{msftéh%ﬁﬂﬁ%Bh %&Wapﬁ%t%e FFa%ﬁé'rsofé% ST @R¥n ih MEs P&lbant s
clinical history and response to the antibody, and the discretion of the

at t endi nyclpéy/thic prdiculaTHsowdst boiogyreitsd.ghé pabibylammainmas beang teated ttheclpacdl ent

Sever; tyrobfioBh P iR indulSelEEioh Hel GRS 4isoRr B 98 of St P B By )

of anti hRghetRda dPadmmiitiitiohathe SaRdubat 6 AaSAERatidN, aRdlothBl Bt kdRnite t he
patient, whether, for exanp e by one or nore separate adm ni strations, or

by cont imedies prasfitiencsn. T@]@ttbyéy @eﬂd 194 pybud sengienatl yfermp liteglevith opg etbout 1
my/ kg t 311 g%igm 3 F&T%ﬂgq}g&?t e&%@e%‘i'gt ﬁl?atgtpe &E‘o%&% %s%oﬁe‘lth' %ﬁ%éjm% e':or

repeate NS OVEer Ssevera de en
of such other agents depends on the amount of antlbody present n the forrnulatlon the type

of 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 from 1 to 99% of
the dosages described herein, or in any dosage and by any route that is empirically/clinically
determined to be appropriate.

[00215] For the prevention or treatment of disease, the appropriate dosage of an
antibody of the invention (when used alone or in combination with one or more other
additional therapeutic agents) will depend on the type of disease to be treated, the type of
antibody, the severity and course of the disease, whether the antibody is administered for
preventive or therapeutic purposes, previous therapy, the patient's clinical history and
response to the antibody, and the discretion of the attending physician. The antibody is

suitably administered to the patient at one time or over a series of treatments. Depending on
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condition, the treatnment woul d generally be sustained until a desired
suppressi on of disease synptons occurs. One exenplary dosage of the
ant i body woubty/tesun the range from about 0.05 ny/ kg toPrabaisto12028291 kg.
Thus, one or nore doses of about 0.5 ng/kg, 2.0 ng/kg, 4.0 ng/kg or 10

g/ kg ( Qhe Y a6OBRIcRaL bfaAe HiResseOfbbufmyighe tadBini/isd @rge@ mg/k@&omgmg@ Bf. Such

doses may be adm nistered intermttently ever or everé three

weeks (engbodiem teratintinbegsdideterdospascier @@@M&@ﬁ%% @p@mt,t\ﬁheéltﬁ;u Tt wenty,
or e.g. Of%g@ﬂo hﬁ& %SnéE’&S&?sreOs PABer% C{dﬂﬁﬁ@@ﬂ%@nﬁje cBhﬁﬁlfohs (f&ilgﬁ) bﬁ@%!p'i‘c% dose,

fol | owe e’ or m ni stere WwWever, her
dosage rdadirsee mmghhangsﬁémlaboﬂ%mpgykggj B(HBmg}lkgtdn insoré, iepapiing en thafadwrs

nonitored by conventi onal hni ques .and assays. [002 endj.ng on the
i ndi cat iTBFHogeHad QVFeg%EFPSﬁB‘? F%’tnb%m%ﬁ %‘(Péﬁ?"efaé F‘Y?eo g]@g;geﬁgc{) ingon the

physi ci aln@iios kth& |tlreétlrrhehh@oul'd bd s&@aufl&mﬂtﬂ @rdeé%etdilu &idef fedies of

ne
the invention Wl be adm ni geere at a dosage that 81% ficacious for the
treatme rslymp)tomsh@acursn dreatcomplanh b gebhiheianiibal ytvooild be yn tadargedene b @it s.

00217 t | ted, b . ut imt to,
Lunor 1 dGToSE o SPRP T FEnT G SUFoE bR ontuafndin o Restg pglrEler S, ©
duratio r}ng)/kg oHINY higfﬁlig (ob El@)? ESHSI Ao t'h@l%oﬁlﬁiavy B/eaddmlﬁfé%'iéﬂ to thE&pARNE ESYAL €,
durati on of response, ity of life, protein expression and/or activity.

Because doies mny mnn@g@m mtﬁgemtélyd@gmwebewemreavnmtarege’teekhée g §hey
vascul att gtethea %2916119 }ec? gseﬁgﬁralbo tt%v%%o | aél%tly,corcgé | o&tgfxngo%lesv oefS t hey
represen cancer rugs t ererore can reqw re

uni que rmaswﬁs A@lﬂdltﬁﬁflﬂgﬁbﬁ loadisg @bsccldlidiwveadlbyoas ponpesioher dodsg sayfer
exanpl e, tunmor shrinkage of great er than 50%in a 2- dinensignal analysis

i s the sigHRiskEde JTQVeTEr. PFteT dewes rigigens Ay poHisEul. fbgevegressih dhiadisrapy
ant agoni;st.s; %X ttﬂnéo%ggr&iq%ta ea{m%%g ah&lggsg Jon may cause inhibition of

netastatic sprea out rien age e primary tunor, or may sinply
exert a tunoyfizitgtDepeatlingon.thdAmdandomal tye tre&apq:drarﬂdhﬁerstreledaﬁm thicriorig g

of  pl as SO PRI P R SR S gaiiltter i ehai o B ohveFeebonse.

through \X}l@lddeoa!dﬁﬂhlgﬁlred' MBGobbe thA2ABLaEYA fuaihb%a%enft BPﬁatafTﬁchﬁtuﬁrP{?vhﬂe
age-rel ated nacul ar degeneration (AMD) includes, but it is not [imted to,

a decr easwimpingfexicy end$idé affedier vi sion | oss or the pr eventl on of further

measur ed_ byont90a)  norieerenien i Shikg Mt bt o oEimEA e n ¢ ne

best coregetesh, iristakcightbrisize (BEYcf tiratPdRs etk dien, td@railoﬁ%ff su®eat,i me,
assessing the proportion of subjects who |ose fewer than 15 letters in

visual avegressiait free wewhrleavarilhicspamwpartediwition dagepnite qualiy eSifenprotdie
proport 'e‘%@re?&or? ?x?d/&ﬁic?w .ngga!uQe HSaESh ofodB e QeI AL D Q1 Heeih b & e | N

vi sual
tumor vasculature and not necessarily the neoplastic cells themselves, they represent a unique

class of anticancer drugs, and therefore can 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 a5p1
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.

[00218] 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
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time conpared with baseline, assessing the proportion of subjects with a
vi sual -acuity Snel |l en equival ent of 20/2000 or worse at desired tine,
assessi ngwoheloNEI25¥i sual Functioni ng Questionnaire, assessiusgomwies2si ze of
CNV and anopunt of | eakage of CNV at a desired time, as assessed by

f 1 uor escgiclor atgé @gﬁharfm)wia%ﬁhstémng ittkEmedd cH2N@d BB e bést Gadredtal Viklah bidis
[00219] The anti-asSbl antibodies can be formulated with suitable carriers

or exci gBEMA) fgmibrsaling fry deyied dime; agseesifeihe amﬁom%tqfaweﬁs whgi lpgerfiewer
Formul aty), ans fétte}s'}f?vgﬂ&l' a%ﬁlg&/%sa @e{ﬁe&’ﬁh%'ctlﬁw%a v&ﬂtf%a@ ﬁ%@tst@cﬂx havi ng

the desired degree o I ona ar maceu ept abl e
carrier qgrolmmonooﬂﬁﬂoﬁectsrwlsd @din etcaes shaﬁllae reqm@tt@ m5 ltekdha rvmaleamngz at a Gesiiredces

16th edition, (1980)),. in the form of |yophilized formulations
or aquedifae %tlmr?%wgﬁbwiestaémsengéfrernrewﬂoeseﬁmwﬁwlt hamisgplgiuity zers are

nont oXi e & 19&1@&%% 2@%20@)(')‘& Ho3edegsnog tlﬁfégﬁs%‘égsf %tth@ﬂﬁl Wapy%loﬁfﬁ%

i ncl ude buffer(gll such as phosphate, citrate er organic acid
ant i oxi damﬁseommubmdisafsgmgsmm of @SVchndnchowst o logkiage pf 6Néfsarmlr®ceam¢,wch as

oct adecyl d| benz anmoni iﬁlﬁﬁﬁ |g hexarret honi um chl ori de;
benzal kc?ﬁfelﬁ?ﬁ e ierc) mtt‘élﬁ%t %i%Fi de; phenol, butyl or benzyl

al cohol ; al kw, parm%cgmlmrﬁmmmsor propyl paraben cat echol ;
resorcinol; cycl ohexanol; 3-pentanol; and mcresol); |ow nol ecul ar wei ght

(1 ess than ad@&l1910Th€e2§1t1d@|5é3§)anpb®®19%mh§efgﬂmpim@de\rlﬂilsﬁultgbi@ GArZISTSSET um

g: g\ljlmnglef)()g/ﬁ thgi)t the % gab?eggolr égglhn&}(a%oﬁpg ta'tb(fe qu%(tﬁlmsls ?H%S Blgtr%bod,les ’

hi sti di nge otaa@teﬁl bp mlxmrg ah)&ﬁtlbﬁiy P HRIBE d&s@red d@@me dfﬁtﬁﬁlﬁj Reith gigivnaland ot her
car bohydr ates i ncl udi ng Iucose mannose, or dextrins; chel ating agents
such as REBFARCCHtigply e I earsersr GBicHmpmtailizers (Renungeies Shaetasy Ry -

salt-for S n- protein
conpl exes é}lgesc Ea?tlgfrltq?%rlu%cﬁshur %gnt S S%@?SW%H&E%% | CS(tm
or pol yeiqhydmrselugbys: ahcdePtaGe. caEXeesrmb(aup;enesnbr figdiizdro amloatoxants regipicasscr i bed

in W08/ 56 expressly i.nco rated in by referen | ary
phar macég‘t 3%8&&?%&&88& BP%“%%‘E@ tné UHePui/f?t%évc ! a@la.tengf Rt end | al

drug di %Q@ér%rgdﬁlca&‘%d{bt §nt§d§&&‘an@§m§l%fﬁ@'a@cdi'&'d%ﬁ' ana%étl‘ﬁ%niﬁ)é SRS Buch
gl ycoprotei ns (SHASEGP), for exanpl € human sol ubl e hyal ur oni dase

gl ycopr cﬂsepn§¢C}édtat¢tla'§3mEMHﬂz@or(mMLCEN@d(er hexaBaitoarunt nltlerldmtheowéltomumc ).

descri be S e BRE T R e Pl o SobEs bdbORbe sild-5568 B1b4%6s. 1 n

one aspaféthyleorprpsiEhtaben; carbhdIedsoitinbl; @PEloRExaiBI: eqﬁﬁtahbloa@dm cresol); low
gl ycosam nogl ycanases such as chondroitinases. Lyophilized fornulations

adapt ed Mmeleclybeeighintss thaadhpwi K residies palyecrilsernrpetnsi sicines seromgduminguch
| yophi l'i ?aq!mf Qf i S‘{o %11@%X§1%phﬁ%%%%érygfc% a@‘oﬁﬂl&lﬁ%&l%h& a%lllg Gl to a

hi gh pr e|n concen
such as glycine, glutamine, asparagine, histidine, arginine, or lysine; monosaccharides,

disaccharides, and other carbohydrates including glucose, mannose, or dextrins; 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 as TWEEN™, PLURONICS™ or polyethylene glycol (PEG). Exemplary
antibody formulations are described in WO98/56418, expressly incorporated herein by
reference. Exemplary pharmaceutically acceptable carriers herein further include insterstitial
drug dispersion agents such as soluble neutral-active hyaluronidase glycoproteins
(SHASEGP), for example, human soluble PH-20 hyaluronidase glycoproteins, such as
rHuPH20 (HYLENEX®, Baxter International, Inc.). Certain exemplary SHASEGPs and
methods of use, including rHuPH20, are described in US Patent Publication Nos.

2005/0260186 and 2006/0104968. In one aspect, a sHASEGP is combined with one or more
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the reconstituted fornulation nmay be adm ni stered subcutaneously to the
mammal to be treated herein. [00220] The formul ation herein nay al so
cont ai n rwoeothiamsene active conmpound as necessary for trhe/ysasioesebar
i ndi cation being treated, preferably those with conplenentary activities

that do aa@tnoasngp@o@hmu@tgfﬁ@ﬁasemﬁh@g bigdndrditihasex aniphilietl fo@yulaondesi r abl e
to further pravide an anti-neoplastic agent, a growth |nh|b|torg agent, a
1

cyt ot oxwéiaﬁs@fﬁr subgrisPURAdREHTRHRE s slararded e MO N0 | nsugl: [yoe hé?da
sui tabl y @5143 Ihirl, r’é‘g Iﬁatdté)(pwitﬁ' a%{{%’foﬂ% &nﬁéﬁﬁ{ éfl?]gh ﬁg&ﬁﬁtcb%{%n{r%o

pur pose |n I've anoun suc ent’s ends on the
anount ahe mbndmdyd foresieition inmayt Yeeadbron sk aat Submtaﬁeloaslqueleoﬁarﬂ]msea% or

di sorder or treatnent, and other factors di scussed above. These are
generall?mﬁ?é@“?% the same dosages and with adninistration routes as

descri bed her @OZQO‘?rTl?ebBHhulfaﬁ&{‘hé'reﬁlC}nWa’f%&éliﬁ nfb ﬁﬁaﬁ otk %ctwgﬂoﬁga%ﬂn@ gsages.

[ 00221] The actlve ingredients may al’so be entrapped in m crocapsul es
preparedmcﬁmmyémampmenwbywummmeowbmmgmemEdhmbﬁuéﬁyﬂnmﬁvﬁhnOEmkanmamy
polynerl ti.on

el a1 ey ekt el ARE SR bR or FE TP E) T AESASpEelp furher

respect ipt§ifle ah BntfAbd st lagflit Udsd@ith URIBItoY 8ERIR dykdbxi8%¥EM] Md/driaposones,
al bum n m crospheres, m cr 6enul Si ons, nano- partlcles and nanocapsules) or

in macr cérupticmpsutiGigsht. t%@hﬁnﬁa@ée%@ switadbbl mmt incoREaitpnon amgunts that
Phar macegé et% ctlv‘es?oretﬂg gs 5 tl?lte%ge(} 6 efgbave arn urll%d é%%ﬁgr a Lgtgﬁ Jnd on
arati 2 1e'eR of

Sust ai ne ease 1 ONS nay be pre

sust ai nafe amb@[a;sﬁ aﬁmmm@rm&se@na thdfolrdRiti6 e, rthe BoE rasfatsls@e B sb RS oofrecf@bhtd
hydrophoblc polyners cont ai ni ng_t he antagonjst, which matrices are in the
form of SHQHd fagtqr éwégsse%algwef iThese, are gengral bigesap dihe samedaspgpreandoyith

sustain
oyt 2L T BRSERR PO B el e CPLUGRBEE ISP SBBI eyl )
(U. S. Patosagdde. 3, 773 919) copol yners of L-glutam c acid and

et hyl - L- gl ut e, pon-de rada | e et hy| ene-vinyl acetate, radabl.e | actic
aci d- gl ycol | 3’5@%%1& Ay Fritesc e max a{Sﬂé?eE BEBESFOEARY e@qmeg@ﬁ%bf%

m crospk&aﬁgleceyp&%%f;ba%n {e%ﬁﬁlgﬁesacﬁlbq, ieVGahi fol é&aﬁeﬁ%y@s&ﬁn@@d | euprolide
acetate), and poly-D-(- roxybutyric aci [ 00223] Lipofectins or

| i posonés'dwrynwdlyd@@dlqsgodgetlatuemntrh®ppldb§/mqlﬁéasleﬁmun@tMQyml es or

conpositions of . this invention,i Wer e a ti bod nents are
iseq.t HERRAR S TR oy B ParhE ae iy SELEn SRR IPPA HBERRENS e

bi ndi ng AR Miefosp@ed, aliGSERLRIE Mans-pRFR] &8 dand@psi8xdoplne, based upon
the variabl e-regi on sequences of an antibody, peptide nolecules can be

desi gnednadiegmylaipas. nSuchdedipiquics gretdasclispd it RenigiogetPhorpeedunice/ejiranese .
16th edition, Osol, A. Ed. (1980).

[00222] Sustained-release preparations may be prepared. Suitable examples of
sustained-release preparations include semi-permeable matrices of solid hydrophobic
polymers containing the antagonist, 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 ethyl-L-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.

[00223] 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 to the binding domain of the target
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Such peptides can be synthesized chem cally and/or produced by reconbi nant
DNA technol ogy. See, e.g., Marasco et al, PNAS USA, 90: 7889-7893 (1993).
[ 00224] TWe 2anvilv®s4i ngredi ents can al so be entrapped i nPoTaSeTapsbES
prepared, for exanple, by coacervation techniques or by interfacial

pol yner ip#adeinoB prdfeede Xk emplayshisex ypart day heeddletk@seh Q@uences of an antibody,
gel ati n-m crocapsul es and po y-gmet hyl met hacyl ate) m crocapsul es,

r espect iRgafige mplecilss pal bpadestpnad thaerqtain the abylefy dorkingdsthy tagseh pfatan sequsBcones,
al bum n gq.gr r ! |.81 0O - i sul es) or
ot oMSTP SRS ceghe MR BRI B RRTn ARG RANLEbE SrecibugpRgepsul o)
PHARMACEtEHAnGRIgy SCEEMGEMamsqay @.al.[ BNAZF]SAS901 ZY9eTkIB €l ¢x3e prepar ati ons can
be prepared. i tabl e exanpl es_of sustai hed-rel ease preparations in¢lude
semi per meabl e[gﬁ%%‘ﬁi Eresachve Hrqdiens e 1001 @traspmﬁ%w@am%f%pﬁ@af% or

ant i bodyey 4 MB1cC By BBIEHVaRSH BcBnilBes By iRl Qb SIIARESa8bE. bl @;?‘anlqﬁ%g- , filns,

or m crocapsules. Exanples of sustained-rel ease matrices I nclude

pol yest drysroxtypathydelislosé or gdatanpli@pcqpollyg 2rdyyady-Omythtyhydthapptdtacr yl ate), or
pol y(vinyl al cohol )), | yl acti de .S, Pat . . 3,.773,919),. copol ynmers of
20 Lt arftisrosanasnirsnRE iy gl et g defiky sbgadifi Somp fiaRe tiony|

acet at e, a|sleginagiRRlsphdras bilitrodmuBidak YitabipartatdsdaOR@bypRRs)#Gh as the LUPRON
DEPOT (tm) (injectable mcrospheres conposed of |actic acid-glycolic acid

copol ymenacgerinylsigps. obuchdecnatuas aie, disghaped o1 Remington' sPHARYHASEYBIGAY SCENEES.J.
VWi | e p%b Ter's such as et hyl ene-vinyl acetate and lactic acid-glycolic acid
enabl e ref'ease of nol ecules for over 100 days, certain hydrogels rel ease

proteins for [80209)eSustdingel-leRasOstspar@n cenbapriphatedunitlc badhsiss senain in
the body for a long tine, they can denature or aggregate as a result of
exposur SUBBINGIreE dreparagipps inchilgsemmgrmenble malisCoef goligdhygiophedbigct i vity and
possi bl %ﬂﬁg, L] -'grmy LClhi¥h nB3atd . t].ﬁ:-]%;' i sed for
stabili (z?paotl ongg‘zlb%% ng g%qt%ﬁg%n%%ﬂam S%Q{Aﬁévlgﬁ%éegj. (?ras ﬁeg%g%pr%cg?sg? "t he

aggr egatfilon, oraatvasvapsuléss Hlamptoseif suktiioedeldant aatridee ouelale pShySstoosnd f or mat i on

through thio-disulf de interchange, stabilization can be achieved by
modi f yi rrgﬁ e%@ﬂirewmp@sp M@s‘l}yq%g/’%ﬁ?hﬁinﬁﬂ??@f ﬁ?ts)noae?laﬁdnﬁahca@qlﬁns, _
control |ﬂoﬁ'ﬁad’fﬁ'e§EIH'.'S.GP&QNB%‘,?B,9‘@)!‘&@8{%&5’6% BILuRdd i v y @Rl-devel opi ng

speci fic polymer matrix conpositions. [00226] "The fornul ations to be used
for in dlwtemattmern-degradabbmethylsie-bieykacetatd, degritiabde lastic ecidiglycoliceadpl i shed by

L2 st Brouah 4L ool b e ey Vi Mot ol Rigonos!
ant i bodi R-gl3B6licRid dpol RS 288 @eu?‘ftﬂid@%etﬁﬂé?,ra_ﬁ@fpolw\bi(c)hﬁﬁ?@ﬂof;&lﬁﬁﬂlﬁd/a&él.nd to
an ash @z‘ﬁhé’ Boel%e?sesugl?gs ?t?lyllérslee-giny?gce?a{t? gr?do liltctllcc ac?clij-tg y%gl?cs act:icci) er?glee fetle,ase of
molecules for over 100 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 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 involved. 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 sulthydryl residues, lyophilizing from acidic
solutions, controlling moisture content, using appropriate additives, and developing specific
polymer matrix compositions.
[00226] The formulations to be used for in vivo administration must be sterile. This
is readily accomplished by filtration through sterile filtration membranes.
VI.  Methods of Diagnosis and Imaging Using Anti-aSf1 Antibodies
[00227] Labeled anti-a5B1 antibodies, and derivatives and analogs thereof, which
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di agnose, or nonitor diseases and/or disorders associated with the
expression, aberrant expression and/or activity of abbl . For exanple, the
ant i - abblwenioadises of the invention can be used in inPETU$2010M028201V0, €X
vivo, and in vitro diagnostic assays or inmaging assays. [00228] Methods for
det ect i nge@RpPAIBSShO® Of 0501 RBPepR®d YpeRlisEE for GUTALIE fi@pdsa) toedsay, ng t he
expression of the polypeptide in cells {e.qg., tissue) or body fluid of an

i ndi vi duB?gngss. @@HWHOEJ&S%?SeaHéfﬁTidbi@Hdeé%aSé@Cl@qﬁii yithrihepenrenioandbnt conpari ng
the | e"eéxgpefssi&?gﬁd/%&ﬁi%ﬁ 'O?P%[W. tﬁbr%xérgﬁl%dﬁre qnﬁ’%@@l ﬁfft%o%fe%‘o??he' 5V&ltionWher eby
an increase or decrease in the assayed gene expression Ievel conpared to

t he st andaibd usodoines sir@rin bBwedx stito, andlicat-b\deagnbstalbmsayant imaginessapn. [ 00229]
Addi tional e i ment f the invention inglude pethods of diagnosing a

di sease or dﬁB@f @gg%f%dsﬁcwwpé@@m@g%ﬁ% PIBRIIZFt COBBPEELRbn of

asbl in an.an WRkxisshn oﬁh%&%c&% rgé gg gggﬁ%gr Jo¥E R g?%gilpgﬁ}?@lail se

detecting ab5bl nolecules in di mént,

admi ni stusmigrgear Vie@Fashodgs i dtis ingestgmosid{b camparmgshe leagl dganaéxressiong an
effective amount of a |abeled anti- abbl antibody to a mapmal (b) waiting
For o t IR AR oo PER R [ R S BTPRG O GrTpBr it e Ay v Ehe ael o
a5bl  antdxprd¥ioh RvBI &hefaeif todhd MakRRE SPrERIR 18kl & hBRalivE dfBcsill] ect where
t he a5bl nolecule is expressed (and for unbound | abel ed nol ecule to be

cl ear ed aprassiekground | evel ); (c) determ ning background |evel; and (d)

detecting th O{) lE&’di 1 r%ag%%lggﬂjn'{]en%sho the) Qﬂvgr(l:tlgdn Giﬁaﬁhee }thc]ﬁtﬁg? Sﬁ ﬁlgéﬁo%n of

g a
| abel ed nol ecul'é "above ckgroun eve ndi ca subﬁect has

a parti clidcase 6H B&r8& addocthit&on i ExRESml ditaberritleRp@XPeresSd P ifhn abidal ant
expressi on of abbl . Background | evel can be determ ned by various nethods
i ncl udi dgg-conpamphych gea Jypamt Bre metbedsc@npise defeelingetdd traefcedesandhandar d
val ue preyi I I f Akt 1.cul . : . |~ I

e S L

bi ol ogi da) adsanpteeingsnrffectiassnaalk of atabolel asti-od5pdianébodyetolxadsminabin t o t hose

of skill i.n the art {e.qg.,. see Jal kanen, et ah, J . .Cell. BioJ._ 101:976-985
(1985) : ‘?J%ﬁ“k%??éﬁ,“f%f{ Walfﬁwng?hﬁ%gmmsmg%@gﬁfﬂ@ﬁ%g thedabalg .a%&]lher

ant i body;Res@HoPRERRAR AN &5rbntAE 2SS G thBYuREQLAIR: @RS EERIQIRION | ncl ude
i rmunoassays,” such as the enzyne |inked i munosorbent assay (ELISA) and the

radi oi nmaxprassldynd Rir Apboddilatzdiddemaletilb dalhe elssrag té bivdbwuad éevikhol in the art

odi ne. (dHsgmitiey Bikefify Jovel 450 (Higer AE AR T P4 D RelsF IR P8O R e
(3 H, idqeeicHon 6AhLBERd holdehRabole thblbdckdrount ledl.indibsted @_@hﬁ@kﬁ%@at@as dc, 99m
Tc), thallium (201 Ti), gallium (68 Ga, 67 Ga), palladium (103 Pd),

nol ybdermgtiquiar gispasexas idierder 3gsoxiaied witluenirersion s afyrrant sxprepponafiadpfliso Gd,

149 Pm E%‘a%%glloﬁnd i]ergl can be determined by various methods including, comparing the amount of
labeled molecule detected to a standard value previously determined for a particular system.

[00230] Anti-a5B1 antibodies of the invention can be used to assay protein levels in a

biological sample using classical immunohistological methods known to those of skill in the
art (e.g., see Jalkanen, et al., J. Cell. Biol. 101:976-985 (1985); Jalkanen, et 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 L 1, 125 1, 123 1,
1217y, carbon (** €), sulfur (** S), tritium (* H), indium ("™ In, '™ In, "% In, """ In), and
technetium (*° Tc, *™ Tc), thallium (*' Ti), gallium (** Ga, ¢ Ga), palladium (' Pd),
molybdenum (*° Mo), xenon (*** Xe), fluorine (** F), '** Sm, " Lu, '** Gd, '* Pm, '* La, '

166 90 <, 47 186 188 142 .. 105 97 .
Yb, " Ho, " Y, Sc, " Re, " Re, “Pr, " Rh, ' Ru; luminol; and fluorescent labels,
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Yb, 166 Ho, 90 Y, 47 Sc, 186 Re, 188 Re, 142 Pr, 105 Rh, 97 Ru; |um nol;
and fluorescent | abels,such as fluorescein and rhodam ne, and biotin. [0023
1] Techniwoesiknomsa in the art nay be applied to | abel eg#carusedomes2st of t he
i nvention. Such techniques include, but are not limted to, the use of

bi f unct isaeiahs B@iEdgRtdndGhe@Riihs, apde®ta. 9., 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.[8023 Idgkechaiqpeuknowngin the gomagbe applind 8 lgwkdoogpodippoiibe)
Accor di qgvén‘ﬁoﬁ.r@ucﬁgg@gr%% gﬁxl g' I%H“? Ie no@"f’%teﬁ% YRERL cﬁ%l@&ﬁo‘?ﬁf&&f‘uﬁ%lng

overexpression Is I agnost1 ¢ Or prognosti c assa
adni ni stagatits ¢seeefg..2J SEER. Bt mms SﬁM EPELL 69D, B@eﬁmsb,)z@vfaﬁ@ﬁa%lng | evel s

ssay sk o S agnt: Shis. DR oupRoirt.arh iy Rarmd ARUTBRYTT U one can

measure | evelgooi) aﬁéﬂorcﬂﬁ%i’o" Q&ﬁ@@ﬁﬁghl@‘;’bn{‘%kg%ﬁ %t@he%&afﬁ\i’@h bp the

cell, e.qg. V|a fl'uoresce |tu hybri di zat | ng a nucleic acid
bas ed p raybex;)msme@ patetirmgnedon ard1@b$tlocarnn@gj10§1gc magy eia admindstoationtod a

FI SH 8/ 45479 bl b 1998
NG 8 AR A Tl R I it e (Tt L e
t eChni GUEH (e BUG1 @nfrRHohIsldTRe A ublegukive oRER.FTnERlico PR AMvahser St udy

a5bl overexpression by neasuring Shed antigen in bi ol ogi cal fluid such as

serum edditiongldy,ege amn mb@mltye lgsiels af agfslagadygaptide-anengingenugleic gridor PRNAIN No.
4, 933, Zéﬁ 4&?? %%g V‘%allJ SOI' § z%gs(z)z‘% élv\gpél‘g)%?o%%g Ubllullc%elegmﬁ‘%aéfld plrgbe 1991; U.S.

Patent i ssue rch as e nmunol . Met hods

132: 73- &QrrcdR9ank. toéﬁudsl Eﬁ@i@ﬂglﬁlced@@yced asthaydmpiaidnotisrdof, (FISIY, @8d ex vivo
assays are avail abl skilled practitiaogner., For exanple, one can

to
expose cWS/ARATH P%bltsh%d Q%I’Pef@fl 99 eSeHihera blatang N %ﬁ@ﬂb‘ﬂaswnamrd:wlyrgerase

opt i onal I ] ie l§ I Y t ope,
and bin h%g”ggﬁ?ﬁgpgﬁ’|6§ﬁ9&t6§%%%'g§%ﬁgﬁ 4%%¥%§CRE g., %& g&%%@na
scanni ngldoatudyadhifd astiexpieysion bjomeammingahﬂgam@amph biol@zical fluad shlch [as yerom

ot her biolo |caI taken from a I reV|o

anti body’:& VI PgY- EggeéfaSWﬁ (e5ebories ahd Rekst N@o@%ﬁy 254 vied u% d| ment
of the i 1@‘9@“W0§1/Oﬁ6@@u@1‘i§hb& A(fr‘)n‘PflS ”@'9@”‘@(5{ %@n??ﬁ'@ b3 ReLABISLh 2k s1gesef ul
for the treatment of cancer (e.g. tunmors), ocular disease (e.g., wet AMD)

or aut oiamrhims anﬂéaéimmuaﬂldMedm’t ad2:dodi(l 9%}))5 Agite framt the bbovsfassegnuf act ur e

can conprlse and a | abel i nsert on_0or assqociated
Ry B RS iR ar R P REAREE SRR AR RIE o
vials, s¥hicRERS ccl withihNBe BEIY GHith@mamiey tcb@a beesagd whi s Bp @l 191 3beRid
naterlals such as glass or plastic. Generall cont ai ner holds a

conposi tWigha defeethblie dabst. feegetd ipdiopestvetipaend, aad %/mém@oﬁ dha ansibodyitp thagambge a
s E)leL't : o ne%gglgt%g,r P %t@ﬁa?&‘c%ﬁi?hg (%I}(}g%%?&mly%? by TRy ARah Pl B4 AW Shsy
or other blologlcal sample) taken from a mammal previously exposed to the antibody.
VII. Articles of Manufacture and Kits
[00233] 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
autoimmune 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 a5p1 antagonist or an VEGF agonist or an a5B1 agonist of the
74



pi erceabl e by a hypoderm c injection needle). At |east one active agent in
the conposition is a VEG-F antagoni st or an abbl antagoni st or an VEG-
agoni st owoanicafids4agoni st of theinvention. The | abel orcpaskage2820sert

i ndi cates that the conposition is used for treating the particul ar

condi ti divenlidg. Tabelbebér faakderaBscHIBGICAtedMhhl tht BbiPEditiGONALES PritRefiiditEi oNns
for adm nistering the anti body conposition to the patient. Articles of

manuf act#FiEculmgordition.c Bhplabeli tigackswpinsattorill dirthai epaprissingEecionp&d her ei n
| ) . i tal- i t-

cust omar T RN, Fhinb Ailos IR AR MBS A FIEPEnbRERITHENRT | e

cont ai n donfpeisimgtcoorirainaiil thonepi¢snitsaiicd drmin isabwe,codrampiacd.adm ni strati on,

contrai ndi cat i ons _and/ or warni ngs concerning the yse of such therapeutic
products. [ 00{9@&4} AERFEIRIAT 1TCTY fpangiFycigpsCustorpay v an FRMELHA her

CONMDI i S&.2kHRE BRheLBBLR! AEHuGOMRE icéﬁt&}ii iRfoPRAS SRR i'h%@\ﬁ’:clh%’itﬁ)%,%%’é?' e

buf fer, 'suchh as bacteriostatic water for injection (

phosphatdesigef idnmstatibn, wentrndigenons agsdlouwiaonngrdndeningsseusalf go¢hon. 1t may
further t'hncl ude o(tb(re materials desirable froma comercial and user

st andpoi ‘A P THHEPY “ﬁ{f other buffers, diluents, filters, needles, and

syringes. [ Oqaéﬁsr] KA § §itighLlyaths art O¥f desh fhdiale rderusbel dmfrRe a\kdédnaus
purposes , e.g., for isolafion or detection of a5bl and/or VEGF in

pat i ent songgter eeaprising a phamsicesttcabyraogopkrblanforisueh esbasteripatatit aetaider  For
i sol ati on. and LR cat i f.abhl .. t Kis n._cont ai n_anti- ashl

ot bocyirisBlih BHVEL' FRAEN, 8Bt e Ry SR Qledoflio); iRtk

whi ch cduithdrinélbéc htd hadiigls dEarabiefi@a tai comnadtéeialinanistit @i dpBin®finélddihgand/ or
VEG- in vitro, e.g_. in an ELI SA or a Western blot. As with the article of
manuf actQihe butthes, dilyentse flipisseesdigs KRS and a | abel or package insert on

or associ at egoﬁ”ﬁd’]‘ K fi€ark gﬁ%gair&qaed ﬂﬁ%ar@ﬁ?er@gtgf viriifis %g%@%s]ﬂee[%,hﬁk 3 1afon

COI’TpOSi tion onprrsing at ast one anti - ant | e 1 nvention.
Addi t i oraldetzotidraofedfs amdior MEGITI patienks f dyaitonglbninadombimatign with theenicksaifid

buffers, control antjbodies. The.label .or package insert may. provide a
descri ptm%}]%l?%?ﬁur?hg%’éﬂlﬁﬂg?f‘?wrg?awPf 431} HetienicBRS T 8t A& ht ended i n

Vitro oryn@h&@nQsibldd b $ads [(Q.g.z, 3d3nafREBBIG. Ak 1Y caViR prablied WRRGRRhE] @ker red
to in the Exanples were used according to manufacturer's instructions

unl ess cinhbediesr dpidetoat and. quithietagoueioed fd fantl feo Y& (deln atrp degptin i EQLIS A of he

f ol | owi anpl.es, and.t hroughout t speci.fication, by ATCC accessi on
nombor s et R Mot 25y B e R s R B R Suatt g AR oF

ot her W! sRcklegtkertidheorRkRIRAd WY ﬁfétdoﬁﬁiﬂ&eﬁorséx@ﬁ@@d, %Moﬂ_fa%&lﬂ heRls af _
reconbi nant DNA technol ogy, such as those described hereinabove and in the

fol | owi rrgmpesition sREPriSARBE lgak oae anfi- a5l ppabodai s tieinventionl AddURRENT

Pmm@%n{a%emn%% ﬁ‘BlL%le&Im%Xorgtgn?g Q., ﬁHQén'tss Q{dnr%ff%?ss, (a&llt?otl %ﬁti%lges. The
label or package insert may provide a description of the composition as well as instructions
for the intended in vitro or diagnostic use.

[00237] 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 hereinabove and in the following textbooks: Sambrook ef al., supra; Ausubel
et al., CURRENT PROTOCOLS IN MOLECULAR BIOLOGY (Green Publishing Associates and
Wiley Interscience, N.Y., 1989); Innis ef al., PCR PROTOCOLS: A GUIDE TO METHODS AND
APPLICATIONS (Academic Press, Inc.: N.Y., 1990); Harlow et al., ANTIBODIES: A

LABORATORY MANUAL (Cold Spring Harbor Press: Cold Spring Harbor, 1988); Gait,
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Wley Interscience, N Y., 1989); Innis et al, PCR PROTOCCOLS: A GU DE TO
METHODS AND APPLI CATI ONS (Academ c Press, Inc.: NY., 1990); Harlow et al,
ANTI BODI B80 281 0LABBRATORYMANUAL ( Col d Spri ng Harbor Pres®CT@skaosps2ong

Har bor, 1988); Gait, OLI GONUCLEOTI DE SYNTHESI S (I RL Press: Oxford, 1984);

Fr eshneyOLIGOKBALEOCHHSYRAFSRIEIR 11 B24s: Gxdbidg 298491 Fidhhne GURRENE GROTQCELR:,| N
IMVUNO_OGY 1991. EXAMPLES [00238] The foll ow ng exanples are offered to

i 11 ust r aO87; boHzanst ab.CYRRENT PRRBOCHIS NEMUNQEAEY 091 Those of skill in the
art will readily recognize a variety of noncritical paraneters which can be
changed or nodified to yield essentially the sane results. Exanple 1:
Material s and Methods A. Bl Acore AENANIPILEY 00239] To determ ne bindi ng
kinetics and affinities of the antibodi es described herein, Surface Plasnon
Resonance (SRP) neasurenent with a Bl Acore(tm-3000 instrunment was used.

Anti body was [hps 5 T‘B@%ltﬁvﬁﬁ% BYa 1@5 ér@‘@S'Pt*éféd'té ‘?I‘Phs'&étt%bbﬁt P d lnﬁi{@@er‘clﬁ&e@'VB

bi osensor chip on"the d ent Tlow cell to achieve approximtely 150 RU
( Respongavddtion sYhosgof skl me theast w@as@&mcﬂgmze} Yapicty aferonatitichl patinetess of

humanlnte in.ab 0On jected jn PBT buffer (PBS
wth o Ouskrilulr Japestorsmedififd i dom RARL B SRR . Assoct ati on rat es
(kon) a@xﬂh@@QC'MhteQiLlsfﬁ{@Meth&fsf) wer e cal cul ated usi ng a sinple

one-t o-one gBmur rndr ng nodel (Bl Acore Eval uation Software version
3.2). The equhiBldyvormdalsgssci ation constant (K ) was cal cul ated as the
rati o koff/k Fj br Bin 40] 100
m of 10 ny/ ﬁpolzigq&rondgg mectf]?(gn k Sgarlrlsé)sa% le 3f§h9§§tg§@ Iq%%(’[r%gévas added
to the wekdis, QrfaB6Pleibn pteactraﬁce(mkﬂ) n&@xmrsﬁte@t)wﬁmd Bmw’@m-edommetmhaht at

2-80C. PI ates were washed_ 3 tinmes with 200 PBS pH 7.4. 200 ml PBS pH
7. 4/ 1983resweed- atadbpdyovas ﬁrst/@pt%edatwpteﬁ@nmbalt@ rodpeantinapan BC M?r at | east

(i mes w00 B BT RGPt o HERE St il B LR E e URSLCS,
was addaﬂ)rﬂ(ﬁleﬁa&ﬁemkémdﬂtmgbtﬂ_sﬁ@l’ dhaitﬂoyls of HltUhiﬁﬁnﬂegﬁnb@BﬂKB@Sl)M tomedi atel y
foll owed b U937 cells (ATCC a concentration of

1x1 06 defl @?Wﬂn1|eﬁem39Tm&?h(P@ﬁjmth @&5;% Wétﬂ %P)Flt é% Grpgbe)flovsratgpim. BSA,
| M L- 9'3‘&% HeA s{gé‘i%&\@r%’teé. goagéh%l SP %ﬁta‘%és %ete“cca‘f&%stﬁu%ﬁém ?ﬁ% “ at

370C, un S were s wer e wa
with 15Q)n@1t046‘h5 @ﬁn@\fﬁﬁiﬂr @mdi{fg(}nﬁdlelg IAP@)%@EVMBQ[@ SuTelvakd OerBion Bf2)Cehd - Ti ter
e

dow ( Pre(()lulh ?mncfi élﬁscoazgggn c\oNettslta%t E(ilgD) vgastc%lc%?é%ehd a\tg@t{lé ratly}cfff/ Oln ates were

B. Fibronectin Binding Assay with U937 cells

[00240] 100 ul of 10 pug/ml Fibronectin (R & D Systems) diluted in PBS pH 7.4 was
added to the wells of 96-well plates (Nucn MaxiSorp) and incubated overnight at 2-8°C.
Plates were washed 3 times with 200 uL. PBS pH 7.4. 200 ul PBS pH 7.4/1%BSA was
added to all wells and the plates were incubated for at least 60 minutes at room temperature
with gentle agitation. Plates were washed 3 times with 200 uL PBS pH 7.4.

[00241] 50 ul of diluted anti-a5B 1 antibody was added to each well (10ug/mL
serially diluted 1:3 10 times), immediately followed by 50 ul U937 cells (ATCC, Cat#CRL-
1593.2) at a concentration of 1x10° cells/mL in Assay Media (RPMI 1640 (Media Prep
A0806), 5 mg/mL BSA, ImM L-glutamine, 1mM MgCl,).

[00242] Plates were incubated for 30 min at 37°C, unbound cells were discarded and
the plates were washed with twice with 150 uLL Assay Media. 100 ul of Assay Media and
100 pl of Cell-Titer Glow (Promega Cat#G7573) were added to each well. The plates were
incubated for 10-15 minutes at room temperature, covered. Luminescence was detected on a

VICTOR *V (Perkin-Elmer) plate reader and the luminescence units were analyzed relative to
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i ncubated for 10-15 mnutes at roomtenperature, covered. Lum nescence was
detected on a VICTOR 2V (Perkin-Elner) plate reader and the | um nescence
units werwoanwlmzzsd rel ati ve tothe concentration of thepamttisbadioesoused in
t he assay, using a four-paraneter nonlinear |east squares fit, to obtain

t he | CoQhy abréestratfon Jfithy HMiB6HicHuBdnalititths~A66 ayinb fourghbdn dt&0RhBheatGedst of 1
mg/ M Fibronectin (R & D Systens) diluted in PBS, was added to the wells of
384- wel Isqptras 85 tq abfer thedGs3alyys-and i ncubat ed overnight at 2-80C. Pl ates

wer e washed ti Wi § Q. 80 PBT. buffer..,50 m PBS/ 1%BSA was added to all
wel |I's, the pf%‘t eﬁ%ﬁoggqqﬁlﬁ g%lgdgsfsa Welat[l%ﬁsgést 60 m nutes at room

t enper at ur e WobM3gestll of agistmall FibfoncétheR Kas Besleds) dingsl WHBS, $Qis AiddABd
buffer. [00244] anti-a5bl antibody (30 ng/nL) was seri altl/é diluted 1:3 11
times. 50cwellpel 3qdeweldplaggsi(Huen Maxexprakand-iasivated oy eimadhy ks GaRieks 1o, 65

Syst enm)IHOES FERS SHAD AP PE b [ B Tt S0 MR 3ty Aofi®
MC ) fvore Gubatod ferait astra@oninieRpe raihutcenpatailre gatht deatlaggitaionpthen *astdd of

the prem xed aSEI and an%)i -abbl anti body was added to the Fi bronectin
coat ed wkiimnes WHA 8Pmwd M hbuleier e i ncubated at room tenperature for 60

mnutes with I i I : . i i ffer,
100 ngi . andPopr B asE i G ERp P G ANGH R IER Mol S
pl at es whéE SeriallgWiateddnfi@rspaQntibodit @& @lded @O0 TP @b UitRs Whd Pregfidd @:1)
agitation. Plates were washed 6 tines with 80 nL PBT buffer, 25 nL of

St r ept advitld Pt HRIE200 n2/50, 061 [ SEDISSAtehng) frefLISEEbwiEal( HaMeNaGh d Oauided t o

each wel a t re inc ed for 60 m nutes at roomtenperature
wih gertiePlgdarmBRt oA TeVMat RELR S Ehp e CoRm el i Pl SR o1 25
mL of T“@itﬁﬁ@ﬁ@ﬁ]{?oﬂﬁbﬁ%&ﬁ&%@a@?ﬂaﬂ?&_éﬁtiia'éﬁp%M&'w%%hd&@ﬁto%ﬂ@?i@rd&cﬁ@ch
wel |, plates were incubated about 6 m nutes at roomtenperature, and the

r eact i orcoamd vetle ppé thovilaths ®erermhcubbtcd vt Rvos hprctaturAdoh0 Mbsitesbeticgentlas r ead
at 450 nm and 1 (50 val ues re. anal. s .de i bed in. tion ve. D.
FUVEC ML RS 45 BODAED Reveeiog T Cuter S00RaRt - Bl BiRia TadgRa o
80% confy ¥RPGMs adde@ 1§ BhdSwBERI thE }Spﬁés%@r@ﬂlcuﬁé&'&i‘?&%{) el 86tdpReNded in
EBM 2 nmedia with 0.1% BSA at a concentration of 5 x 105 cells/m . For the
assay, Io@peratuod wiklgestlq &itatidD4Platss vetevahshed wemacsphish 8¢ updiBTelfiferj 25 pLBD

s ol ataS e PsHERLT TP tn EE bRt B (EdeRd i) Siban FG e T
pl ates %ﬁ@h&\@ﬁﬁé@%ﬂ inbutaRY BPE0 BRAIEs 4tERM Werhper@ruldd BSAIntRAihii@ was

0
added to the bottom chanber. For each sanpl e, - 6 well's were used. No
m gr at i dHates Wil wiashe@ 6 gimes WEGF§0 wa &BT buffer, 25 uL of TMB substrate (Kirkgaard and

Perry Laboratories) was added to each well, plates were incubated about 6 minutes at room
temperature, and the reaction was stopped with 25 uL of 1 M Phosphoric Acid. Absorbance
was read at 450 nm and 1Csy values were analyzed as described in section B above.

D. HUVEC Migration Assay

[00245] HUVEC cells were grown in standard media to 80% confluency. The cells
were trypsinized, counted, and resuspended in EBM-2 media with 0.1% BSA ata
concentration of 5 x 10> cells/ml. For the assay, 100 ul of cells (5 x 10* cells/well) were
plated per well in a BD Falcon HTS Multiwell System 24 well (BD Ref: 351185, Pore size 8
um). The HTS plates were pre-coated with Fibronectin (1-2 ug/ml) overnight. The plates
were washed with PBS and 500ul (EBM with 0.1% BSA) solution was added to the bottom
chamber. For each sample, 3 — 6 wells were used. No migration stimulus (e.g., VEGF) was

added to the negative control well.
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added to the negative control well.[00246] To start the assay, |OOM of
cells (5 x 104 cells/well) were added to the upper chanber . The | ower

chanber cwotainmeats800 m of nmedia (EBMwith 0.1% BSA). ARoTitseaienes2nt as5bl
anti bodi es and isotype controls are generally added to the upper chanber

with the cel l[g02d6]ard itadkhconsenoatofes ol 01 0fwend/well) wsﬂeratidwto&hmﬁdgér and
i ncubated for 15 mnutes before the mgration stinulus (VEGS) was added to

t he | onsthaghaihEhe loeo EHaF?bQ"StCPWﬂmG@ SWéstl algedia (BBMhwith 8v@e/p Béﬁamﬁ@tﬂ (10
ng/ m VErglF %@\ PLS gf%gx%tﬁ)oafeg %nér{"?sr b QSMP&E gl% %ngraﬁg H&&e’d t8 K[%&Yp%g%&l%%ber glz%llj S

wer e scrap nber usi n was a
t hen t heheedllsut b fionl ctdneemapen of baughel, IWIﬁlacfrageﬂ zaganctubafélde“oﬂhi:li a was

drai ned f h hanb [ fixed th 500 mM of 100%
et hanol MBI SO e S8 £ 0D S TN EE P AR R oS CAPHEEPeA th 500 i
SYTOX(r) G eqpog! @im@s das E@deﬁ té tlge lé@gpclf%fnb%r ﬁl@q{%@mg\/b@tﬁ LR ahg pchS;))

(Mol ecul ar Probes S7020) for | east )
m cr oscopec wasbused- 6tlmutr$1loeov¢rd1ght dudls \mrctso;mpesi Ibcbmelamtrpmeblham@ir osiug es were

t aki L QVi d.a 5 t 00249 J
was. ugodnpB B R P R uaRber R G AR Rhiber o
Cel 5. perhatabdia WAS FRQIHSH (A0 Bl AR EHEGM 060TRLE WEHCo uiBxaphe 2 :

Generation of Anti-a5bl Antibodies [00250] Anti a5bl antibodies were
gener at gdethgnol ferinmivteg. hansters wi th reconbi nant human aSbl extracel | ul ar

domai n-pol yPaghi s, HRITELEL. ARAOERaly A RO GkgNe ABHGIZ SAIREELST NO

the VH and VL se&ﬁences gt gure alf100251]

Two ver gil 31090 of lﬂbO(DIEdhllLQlohaﬂPBSD (MBIéﬂ;Qlar PioBESL27000) Foram tkaktl 18)@3121 (Vn?thk wer e
generated by cloning the Iight chain fromthe hanster 18Cl2 into two

consens L khghamivgpeorevareties tesakqindiidual picfurgyef caeigeed. Rigtutesrire h
differ ?&ﬁ "IQ&%Q‘SA%I?% ? AStarh & Q? egidically, the CDR-H3 contact
7 conpf i e fol

region o es t oW ng residues: C92A93R94 and
t he CDR-H3 cdno2d] Inegebwaoiischt@ai2yxc2hd rasoltpimiiaasurh Bepifas, lbimd ngThesi dues:

C92T93S94 h hl 8C12_ vl hl 8C1 e su ul ly displayed on
phage .mUﬁ&)&rPf)9q%létpeawallmaﬁa¢°ﬁ %gaﬁééﬁzﬁéﬁ‘gj\” ECPS@ﬁLemi on ELISA. No
significant differences in binding were observed between hi 8Cl2.vl .1 and

hi 8C12. v2 1. hl 8012 vI I was sel ect ed for further humani zati on. Humani zed
splgané g thellght chalnfrarrevvork of

hl 8C12 vI I h n nsensus Ia t.he exception
of the fol ovhﬂﬁés DS ?—*ﬁl%Pﬁ ; We&h%enswﬁﬁadnby S N Oh
addi ti onecdrtEindihligeh BT eSS at dorhd1R pBLFBHIAEIMHEMBREWRINK 1okt Anakshy

clone 18C12 comprising the VH and VL sequences set forth in Figures 1 and 2 was selected.

[00251] Two versions of chimeric hamster 18C12, h18C12.v1.1 and h18C12.v2.1,

were generated by cloning the light chain from the hamster 18C12 into two consensus
VLiappat/ VHi frameworks: h18C12.v1.1 and h18C12.v2.1 which differ only in the CDR-H3
contact region. Specifically, the CDR-H3 contact region of h18C12.v1.1 comprises the
following residues: C”?A”R* and the CDR-H3 contact region of h18C12.v2.1 comprises the
following residues: C**T°S™.  Both h18C12.v1.1 and h18C12.v2.1 were successfully
displayed on phage in Fab format and binding was observed by phage competition ELISA.
No significant differences in binding were observed between h18C12.v1.1 and h18C12.v2.1.
h18C12.v1.1 was selected for further humanization. Humanized 18C12.v3 was generated by
changing most of the light chain framework of h18C12.v1.1 into the human consensus
lambda IV framework with the exception of the following residues in the light chain: Y36,
A43, and Y49. In addition, the following residues in the human VHyy framework: G49 and

D73 were retained.
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D73 were retained.[00252] hl8Cl12.v3 was affinity matured and the foll ow ng
cl ones were generated: hl8Cl12.v6; hl8Cl2.v7; hl8Cl2.v9; hl8Cl2.vl5;

hl 8C12. vIwQ 201081C1A4v28; hl 8C12. v30; hl 8C1l2.v51; hl 8Cl2. v64/ushd18@1L29170;

hl 8C12.v78. CDR sequences for each of the clones are set forth in Figure 3.

CDR sequences [(ﬁ(msz} mgolﬁ@%ay ﬁffﬁh@m@tﬁﬁﬂ@nm fBll@xdm@é‘clcfﬂéls W@%gen@ﬁ&dLZ
D50cS and D56S; CDR- N3l A, and CDR-H2: N53A. The CDR seguences

wer e théﬁgpﬁgéﬁt]&ﬁqlﬁt"& Bl $R: ‘fﬂ SASG Lk I BE13-vie: Ilﬂlgﬁﬂ%tﬁ%%»d)rlﬁctlé"é%nerat e

hl 8C12. |

modi 1 e Banan T o S oo B3 e PEATAPMETRA e 8t s T

lrr});:l: f:ccaim msf?(rﬂ;_ﬂm{%ufd@?m)ﬂ Sh&%ndébﬂﬁthegﬂlsﬁﬁjlmf lll@?e?xhbre‘fﬂftathﬁnﬁaf sIfbHdwhunggA
ranewor ne e 1T0l1.0owW N nodl 1.1.C I QNS ;

ATIR | artdDGAAAD 38 SO B DT N B R o0 o T HRdiGed GG

001 11 02l gies, SSRANNEABOLIRZATLL Eh0e) M A Mol B Ll

nodi fied to renove Asparagi ne h e foll ow ng
cl ones W€ 1gendlamBdb] SGI2BE1D). an6.h18C]2. Iw68cam3\(61&12 VGrﬂ)SCEhEnwﬁﬁﬂedB

hl 8C12. v6. 1. nd hl 8C 5, .Th 2
Bon. odhingnd TR RS SE T2 Re o esa sk g msod Lol LI YRR Jur e
7. Exanmhen3NeoRDAGER CATPETNI Thc aeu%d[@%mwmmmlgm wQbi ter

plates were coated with reconbi nant human integrin a5bl (R&D) at 5 mg/m in

PBS overmn@medéh@fdhwmgom@dﬂf@@h%ﬂ NOPRSKT Hif dndrGTTN- 50hBsadidied VH1ID5% Tween
20 in P f or, an_hour gt ure m cul ture supernatants
wer e m?ﬁme{wodk\ff?tﬁmg% eaqopowglgl e dcehlt?n%ns ér:? ?N%%Sbl in PBST buffer in
a tissue-cul t[oogsmdsmhltz%ejlz%atxeag‘mﬁhaﬂnmméd t@ﬂeh@&e%pﬁ’aglae(m modiDRhe

m xture was trapsferfed to the target-coated wells

capt ur e len®burd phiye): Th@f%homuag GlaBes R eanaxted; 1ﬁ§€lgwéfle1r h(lécb%% ’r\zeen 20
in PBS), y;%?iaggﬁ %‘ﬁflg g.?%? 4a%d ﬁf‘ﬁk%2%”?5?@#@{:%&@8@%@1%‘6&&% added

( 1:500 m nut es ate

buf f er a0d, Sikxy ehd pedfobyachdsithgh t &I Iareet hlphdsnagza:tcfbnlelrsﬂdgmterhte (Ki rkegaard
and Perry Laboratories, Gaithersburg, MD). The absorbance at 450 nm was
plotted as a function of target concentration in solution to determ ne

phage | GoQmoiBizs SSthafiocd ERfdA nity estimate for the Fab clone
di spl ay e. Figure 4 depicts results froma

phage conpeti [00654]a%/ammnsmrcad:tltnlgplaﬂaemremmawg voith tchembinpitiivnyanmat ur ed
hl 8Cl2.v6; hl.8Cl2.v7;

8012, JIEETH PABL SXE NS fugin an P oveaangatcn Hpsied i eiBSh PRI To; and
BSA and 0.05% Tween 20 in PBS) for an hour at room temperature. Phage from culture
supernatants were incubated with serially diluted human integrin a5p1 in PBST buffer in a
tissue-culture microtiter plate for an hour, after which 80 ul of the mixture was transferred to
the target-coated wells for 15 minutes to capture unbound phage. The plate was washed with
PBT buffer (0.05% Tween 20 in PBS), and HRP-conjugated anti-M13 (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, Gaithersburg, MD). The absorbance at 450 nm was
plotted as a function of target concentration in solution to determine phage 1Csp. This was
used as an affinity estimate for the Fab clone displayed on the surface of the phage. Figure 4
depicts results from a phage competition assay demonstrating the binding of the affinity
matured 18C12 variants h18C12.v3; h18C12.v6; h18C12.v7; h18C12.v9; h18C12.v15;
h18C12.v16; h18C12.v28; h18C12.v30; h18C12.v51; h18C12.v54; h18C12.v70; and
h18C12.v78 to human a5B1 integrin.
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hl 8C12.v78 to human a5bl integrin.Exanple 4 : Antibody affinity

determ nations by Bl Acore [00255] To determ ne binding kinetics and
affiniti esoabiochizseri c 18C12, hl 8Cl2.v6.1, hl 8Cl2.v6. 1. PCThIS3G0A28261 1. 2,

hl 8C12.v6.1.3, hl8Cl2.v6.1.4, hl8Cl2.v6.1.5 I gGs, Surface Plasnon Resonance
( SRP) megsamprEnt AntibbdvaBind6alcériniiha@6)by BEAEsENt as described in
Exanple 1 was used. [00256] Figure 5 depicts results from Bl Acore anal ysis
of the bindi 1§0%¥]1afe dﬁftrﬁl}m%amgmgdﬂ%@&znd/aﬁfmm%§f@1@mmﬁdﬁcé%,b| i ntegrin.
Fi gure i I r i f i ndi ineric
Tac12” ( THEE s PR [ R G MIRCY S 1 4 RSN PRS0 6
1 and t HeGkSyfact Plismoh Rlegédahca (B8R H)nBaddcinentlwitio a BIxesrc®5BD00 insegmntim.as The
data de nstrgt.e that hl 8Cl2.y6.1 has a binding affinity for human a5bl

i nt egri fPHRCdiR EXHBPISK MR WEY 2 tinmes higher than the binding affinity of
hamst er 18C 13oi4y) HBHRM &-gtblts LRIRGTR Blﬁb&%raﬁalgrsig’%P{h%tb‘%ndiﬁgyf&fﬁnf‘t om

Bl Acore anal ysis for "each of the hl8Cl2.v6.1 clones. Exanple 5. 18C12

Ant i bodiregtutedHi8BI12 vBiiad$ teghuneanFi. 3P omtegrtin. nFig0BX5ddpidp rasoltpbom BIA€ oef f ect s of

hi ic 18Cl2 .hl.8C12. v6. 1 6.1.5 |1gGs bi.ndi
1 br onectiiss pb B bintigatentpiehe The R Ui a2 S maeSink o MY above
was usedeqidd@8dRt fdrihdH ez e daRH etcSFd ftetis st ) @hd B1 40 RINEES huindd d¥B1Ng
assay conpari n%bt he ability of chinmeric 18CI2 and hl 8Cl2.v6.1 to interfere

vv; th ]E hg’n@gﬁmi c %ata dosonseatd that i SGIBrvériehﬁtshiar’o.indiill@ @uﬁf@it]? fordpineansiSe res uljt s
; SN gt RS 15
o oeap JRRUREVL RN SRR, i Pl LoHeghrbaFBL el BaE,

1 0 80 o, .
hl 8C12. v erfereé o fibronectin.
Fi gure Hint@pisgl Snttien. r Eigutet Bdoplctarchilly fasra BlABoRI andliysig fas@aly oftepari ng t he
ability of hanster 18Cl12 and hI 8Cl2.v6.1.5 to interfere with the binding of
reconbi MH/E 12 VBil @%iacel | ul ar donmin to fibronectin. The data denpnstrate
that hanster 18Cl2, chineric 18Cl2, hi 8Cl2.v6.1, and hi 8Cl2.v6. 1.5
i nhibit binding of W37 cells or reconbi nant a5bi extracellular donmain to
fibri nedixampleEfam8i(d26intilddiéed TahibibBilidése takibbowecHWVEC M grati on [ 00259] To

conpare the ef s.of chinericg.18Cl2 and. hl 2. on mgration of
HUVEC cel | s, e[{)ﬁg_ @&E@rﬁ?a@f i%ﬁ?ﬁéé&k}lﬂ&é@gﬁf%&@fﬁ@ﬁgé011_ above was
used. [GQ269b vbi1B s bh HERhE ISfibBRed@S Helfbréectn HIMEE SILA5AtioBassay.
conparing the ability of chineric 18Cl2 and hl 8Cl2.v6.71 t0 interfere with

m gr at i dixaofplHUVEG cordslusednf br onectin. The data denonstrate that chimeric
18C12 and hl 8[8&%5 8\]I %iéuﬂe%hde%%c S trl?e %S?iftls 8P a B{)ronectin binding assay comparing the

ability of chimeric 18C12 and h18C12.v6.1 to interfere with the binding of U937 cells to

fibronectin. Figure 9 depicts the results of a fibronectin binding assay comparing the ability
of hamster 18C12 and h18C12.v6.1.5 to interfere with the binding of U937 cells to
fibronectin. Figure 10 depicts the results of a fibronectin binding assay comparing the ability
of hamster 18C12 and h18C12.v6.1.5 to interfere with the binding of recombinant as[3;
extracellular domain to fibronectin. The data demonstrate that hamster 18C12, chimeric
18C12, h18C12.v6.1, and h18C12.v6.1.5 inhibit binding of U937 cells or recombinant o.sf3;

extracellular domain to fibrinectin.

Example 6: 18C12 Antibodies Inhibit HUVEC Migration
[00259] To compare the effects of chimeric 18C12 and h18C12.v6.1 IgGs on

migration of HUVEC cells, the HUVEC migration assay described in Example 1 above was
used.
[00260] Figure 11 depicts the results of a HUVEC migration assay comparing the

ability of chimeric 18C12 and h18C12.v6.1 to interfere with migration of HUVEC cells on
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HUVEC cells on fbrinectin. Exanple 7: Enbryonic Devel opnent Assays [00261]
a5 transgenic mce expressing a chineric a5bl integrin (human a5 and nuri ne
bl ) wer ewvogenyiimsenbryoni c devel opnment assays to denongCrAatseomioes2ef fi cacy
of the 18Cl12 anti bodi es descri bed herein. Male transgenic mce expressing
human aXiegtcin. MHE dixe d3mongrate at &imtAc | €0EL £nd IBE 106/ IEXRIbaSAighgionwTan as
and heterozygous for_nurine a5. Pregnant mce were injected i.p. with 10
my/ kg arﬁ{ﬁjyéglﬂe”&ﬁfllﬁlbﬁﬂ%t{nhl 8C12.v6.1.5) or with a negative control

anti body 2x/ week starting at 9.5 days post-coitum At day 14.5 postcoitum
the enbryos were coll ected, genotyped, and enbryonic vascul ature was

eval uat dekaniple 7t daubivwni¢ Desdlopmmenizesgav) t he tabl e bel ow. These results

denonst
during

C57/ B16 (@i 208 §ierd HENin TRBRIoRiAIK cld

efficacy of the 18Cl2 anti bodi es des

rate th | 8C12.v6..1.

vascull 985@3

5 di srupts a5bl lnt

Ve BHIRERIHC MESCHPr eS8 4 PRHBFICAL g}Pfﬁglim

ﬁfénﬂ a&sﬁ;fs

ereln.

rin fu

ction in vivo
ﬂggwsa B9262]

YoiES ok @rafleDBEIG A} 6r thPe

C57/B16 tunor cells

are

i npl ant e@GldtaptibediesdesatbdihsodmuMale tmmgecmaﬁmter apsyeng bumageSandnohe mice

are treated with anti - b% anti bodi es. 002 }WM 8 ari n est bl i shed
tunors dPEHH d‘é{ﬁ‘ieiﬁﬁe Mg JF“CG P8h?i§’r s§ge &‘Elan E‘Ste %1%1“&? mlar
startin Vi
cont 1] ot | Do g e MELag R 5 aﬁtﬁé’?%f‘é%%’"ﬁ%’?ﬁ“é%@ ok,
2x/ week)with Neegetive éommitan@bodezrﬂﬂ sk stellmgr@g%giaymbaméw;m( 3t dug dadipest-

trol t b d 1 10
ﬁ,g? k[go f ' e F‘&%yo& vggje\gglgﬁ._c%eﬁﬁ\é\gtbol%#ed( %r%emﬁrygmc %%cp%’u é v&(aﬁ%val%la%%d (5bl

ant i bodyr}(e]r8@1tg)are(aﬁuﬁ@ijeg,max-jtwlﬁekéleJOZM] The Iength and wi dth of tunors

are neasured tw ce per week uysing c d

usi ng tlhis for AfAAEEENTunDr \ |umegrm§, Expregpork | Y/ 2V cloppefith and /

= |l engtlh i n n8CIandd.5vol umes are pilphtmdn agai nst |t iHenardagefstuntingt andor

grow h |[rates. Exanple 9: Tunpr Xenograft Assays [ Q026Hnsivuspstenersdgmaf t

assays (were uset12R6.ssudi es [ o dengidghiuaing abhe ef fli cacy ofNédel18C1 2

ant i bodi egedase Lo RRA A@SRIyN. | Fuman, 3T ghhesa cellls harbougsmeia Tuciferase
negative control antibody only murine o5 Normal

These results demonstrate that h18C12.v6.1.5 disrupts a5B1 integrin function in vivo

during vascular development.

Example 8: Tumor Allograft Assavs

[00262] C57/Bl6 allograft tumor models are used in studies to demonstrate the

efficacy of the 18C12 antibodies described herein. C57/Bl6 tumor cells are implanted into

murine o5 knockout::human a5 transgenic mice and the mice are treated with anti-a5p1

antibodies.

[00263] Mice bearing established tumors are randomized into four groups, so that all

the groups have similar starting tumor volumes. The dosing regimen is as follows:

(1) Negative control antibody (13.5 mg/kg, 2x/week)
(2) Anti-VEGF antibody (3.5 mg/kg, 2x/week) + Negative control antibody (10

mg/kg, 2x/week)

(3) Negative control antibody (3.5 mg/kg, 2x/week) + anti-a5B1 antibody (18C12)

(10 mg/kg, 2x/week)

(4) Anti-VEGF antibody (3.5 mg/kg, 2x/week) + anti-a5p1 antibody (18C12) (10

mg/kg, 2x/week)
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reporter gene are inplanted into the brains of nude mce and the mce are
treated with anti- abbl antibodies. [00266] M ce bearing established tunors
wer e i nagwo 208V nski ol um nescence i nagi ng and random ze®@Cirnseoiioes2el gr oups,
so that all the groups had a simlar starting tunor burden. The dosing

regi men was qeoiM]IDm1ength)anme@ami ofeuﬁ@mtarr@hlemtréd)@ﬁb@ﬁer(v&@@wgﬁ@caﬁﬁer@g/ kg,
2x/ week) + anti - D 10 2x/ week) (2) Anti-VEG- antijbody, (B20-4.1) (5
ny/ kg, mdwé@kl)v ulﬁ‘é@‘a%l? éteg@ﬁpg&rw&fm d\f UBRE iVDb,m( @mm«ﬁk\g Qé%/ nher) (3)

(nl 5ot 6 T Y 4 ARl i SRt B RSP0 aPaRE FRAST ey o

nmoni t or egowe dagesf ol | owi ng surgi cal inplantation of tunor cells. Treatnent
with the anti-a5bl antibody hl8Cl2.v6.1.5 in conbination with anti-VEG-
significantly enhanced the survival of mice relative to anti- VEGF al one.

The resqijgagn]ggg Sﬂﬁi’i@rX@nt%&Wgsié Tunmor burdens were al so neasured at
week , antation using biolumnescence imaging.

M ce treated [WW265]t henamteno@Biilassays lvvbmi}sedh@m@ew@ Cﬂcns)nmatcdmfﬁaetqymf with

ant 1 - vedes IR Rrd R BetiPet neing Bunth Feiefiapd b ForboSii e

publ i catibgiteer GbMCAH GnpBinte8 ifto thPBhRR P nuURlde$NE thddiRte Aidd €Ak bans, and
Genbank Accession Nos.) cited herein are hereby incorporated by reference

i n thei re5phtentieadicst or al | purposes as if each reference were specifically

and_ i ndi vi dﬁgbb%é nlglgce a@rﬁoge}gsltﬂ)\ﬁsﬁee({ tuﬁl%?scv%ere na%ﬁbm%blo urm Qstclenc%Sbl

anti body co r|S| rising

TL-S/ T- Sﬁﬁéfﬁg@hm'rﬂrdﬁhﬁze'ﬂ/ 1ht0\flﬁ/ee'grdupg do/ tﬁat(aﬁl:_t& g@ublﬁhadlﬁélmﬂar %@Zumor
conprising L/L-NT-SDHSGSSLIT-HYN KQI-KT-GADSV (SEQ I D NO
16); a CoRd3TheApTRSTcANY WasgysAPNOW Y- YS/ A/ Y-SL7T-GY-V/ I (SEQ ID NO 17);

cn 21 SO PNCARL 5100 8 G GRS, STERAY GRAM R0 |2

19); andxaw&iBiR-H conprising L/ V-TG M K- R K- YFDY (SEQ I D NG 20). 2. The

antibody of E?IAIrpu JVE(\%J antlborgiy (B20-4.1) (5 mg/kg, 2x/week) + negative control antibody
anti-gD (10 mg/kg, 2X/week)

(3) Anti-VEGF antibody (B20-4.1) (5 mg/kg, 2x/week) + anti-a5p1 antibody
(h18C12.v6.1.5) (10 mg/kg, 2x/week)

[00267] The survival of these mice was monitored daily following surgical
implantation of tumor cells. Treatment with the anti-a5p1 antibody h18C12.v6.1.5 in
combination with anti-VEGF significantly enhanced the survival of mice relative to anti-
VEGEF alone. The results are shown in Figure 12. Tumor burdens were also measured at
weeks 1, 3, 4, and 5 following implantation using bioluminescence imaging. Mice treated
with the anti-a5B1 antibody h18C12.v6.1.5 in combination with anti-VEGF had a reduced
tumor burden relative to mice treated with anti-VEGF alone. The results are shown in Figure
13.

[00268] 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 individually incorporated by

reference.
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the VL domain conprises a COR-LI, CDR- L2, and CDR-L3, each conprising a
sequence set forth in Figure 3 and the VH domain conprises a COR-H,

CDR- H2, am02DR1H34 each conprising a sequence set fortrCrrusEoigoesB. 3.
The anti-a bi antibody of claim1l, wherein the VL donain conprises any one
of SEQ I D NCS: 3-8 and the VH domai n conprises any one of SEQ ID NOS: 11-14.
4. The a@ i gmof claim1, wherein the VL domain conprises SEQ ID NO 8 and
the VH domain conprises SEQ ID NO 14. 5. The anti body of any one of clains
1-4, which i sl aahuieasphurody edmpasihgeri c, bispecifc or nultispecific

anti body. 6. The antibody of any one of clains 1-4, which is an anti body
fragnent thatd YLdamagsemprismg afaBRaki peyppsieg Thny/ TonB/ ToR/NEEFAsTA=Y,  whi ch
is a ful . pqd i<l i :

wher el n VRS OR RSy oGk PICY CBr-E2taplR Y REESII DI RS 3 DY

subst i t W/KSQ/I-R/T-GrA-DFBNa{SHD) NIl 6); adilR 3l @engrBingG/Ads Mg Yt $H& -&nt | body of

any one of clains 1-8. 10. A host_cel] conprising the nucleic acid of claim
9. 11. /ﬁgﬁz‘é/%ﬁYﬁV@dégwg&@ﬁt‘i‘n‘i{ﬁbl anti body conprising culturing the
host cell of Vg Bk %Bmghtﬁﬁgta@)ﬁfﬁl Wriéiﬁg BFPEYOeA. R U2 VAR (SEQ D

I mrunoconj ugate conprisin anti body of any one of clains 1-4 an
cyt ot oxiNOd§ert CDRI2 gomppasinu GEKTKEaN/ ATiR-AAT-EHQOMPEVEG (SEAEDant i body

phar macaupi g a ot efngi et LT et kf Rt oRRER BN BBk - ™ T
ant agoni st. 15. The pharnmaceutical conpostion of claim 14, wherein the VEG

antagoni st is an anti-VEG- anti body. 16. The pharnmaceutical conpostion of
cl ai m 15, whet diha anteodyificlayEdEwhateitbody i s bevaci zumab. 17. The anti body

of any one of [ 1-4 further ri-$y a taple,l abel. .18 The
ant i body of ctnglv?“n (@r,'am Oenrnéﬁl i St?l hceﬁlg'gﬁég? 5}?%’ %ngile)éélﬁﬁf@?ggcrlrle%g“é)rmlsné ‘ected
from  sequence set forth in Figure 3 and

the VH domain comprises a CDR-H1, CDR-H2, and CDR-H3, each comprising a

sequence set forth in Figure 3.
3. The anti-asP; antibody of claim 1, wherein
the VL domain comprises any one of SEQ ID NOS:3-8 and
the VH domain comprises any one of SEQ ID NOS: 11-14.
4. The antibody of claim 1, wherein
the VL domain comprises SEQ ID NO:8 and

the VH domain comprises SEQ ID NO:14.

5. The antibody of any one of claims 1-4, which is a human, humanized, chimeric,

bispecifc or multispecific antibody.

6. The antibody of any one of claims 1-4, which is an antibody fragment that binds
aSPI.

7. The antibody of any one of claims 1-4, which is a full length IgG1 antibody.
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the group consisting of: a radioisotope, a fluorescent dye, and an enzyne.
19. The anti body of any one of clains 1-4 for use as a nedi canent. 20. The
anti body wb 2arwiimse of clains 1-4 for use in treating aprdrasasie/nes29di sorder
i nvol vi ng abnormal angi ogenesi s and/ or vascul ar perneability or |eakage. 21.
The anti body ST ditiBbd@Paccaftii SlotI4ineT, iikeds thd dhtiBodPedieprisse he Bt prtohom t he
group consisting of: cancer, ocul ar di sease, autoi mune di sease. 22. The
ant i bodycoBTTiaMg a0V 2 CHAasubstintians or use in i nhibiting angi ogenesis. 23. A

met hod of detecting a5bl protein in a sanple suspected of containing the
abbl protein, the nmethod conprising (a) contacting the anti body of any one
of claims 17-9&nwksdlhtet hacls@reldemokrbowle ehgodites the tintilgpdy @f aay bownofddlaimscle®pl ex
between the the anti-a5bl anti body and the a5bl protein. 24. The nethod of
claim 23, wherein the sanple is froma patient diagnosed with a di sease

i nvol vi ng abnﬂﬁﬁﬁkmﬁ&ghRﬁgﬂ%ﬁi he nfQS8LLARIFEBSGW, ar permeability, and/or
vascul ar | eakage for treating an individual having a disease
or disorder involving abnornal anglogene3|s and/ or vascul ar perneability or

| eakage, the t.hod. c [ adnlnl to the .indiyvidu n ef ective
arount of - an A1 BgAg0 BFPRRYIORE" gro-es ol fufbde) Sobatndglifistiaghe Bt Bk m os.
wher ei n dff&ﬁuﬂll%%iﬁat%e tpebgeprbducddmenber sel ected fromthe group

consi sting of: cancer, an ocul ar di sease, and an autoi nmune di sease. 27.

The net hod of clain126, wherein the cancer is a selected fromthe group
consi sting of or I n ne [ nal, cel
cancer, and g ‘4ﬂ1§ %ﬁm %%fﬁmmﬁi?ﬁ%? ﬂm %pﬁﬁﬁgnmﬁﬁéﬁgh%ﬁﬁhed i sease
or disongeﬁomsa@aﬁﬁnber sel ected fromthe group consi sting of retinopathy,
age-rel ated nmacul ar degeneration, corneal neovascul arization, corneal graft
neovascul ari zation, retinal neovascul ari zati on, and neovascul ar gl aucona.
29. The neth oA fd A 1 S RE S £ &I Fuehfective
anount of a 3%G#ignta§g%ﬁ§?(%b]%%empggﬁ@hdug%ﬂﬂg%%b¢%é néhﬁgg i %a|n129
wher ei n danbe piefdracanti eadlgricsdptibde eamriant i - VEGF anti body. 31. The nethod of

cl aim 30, wherein the anti-VEG- anti body is bevaci zumab. 32. The net hod of
claim?29, wherein the VEGF antagonist is admnistered prior to the

anti-abbl antjisedy phaddacdiRal®@i}R4itBh o@kﬁhmla%nﬂ&%% 1sidgedVE@E ant agoni st

and the anti -abbl antlbody are adm ni stered simul taneous
antagonist.

15. The pharmaceutical compostion of claim 14, wherein the VEGF antagonist is an

anti-VEGF antibody.

16. The pharmaceutical compostion of claim 15, wherein the anti-VEGF antibody is

bevacizumab.

17. The antibody of any one of claims 1-4 further comprising a detectable label.

18. The antibody of claim 17, wherein the detectable label is a member selected from

the group consisting of: a radioisotope, a fluorescent dye, and an enzyme.

19. The antibody of any one of claims 1-4 for use as a medicament.

20. The antibody of any one of claims 1-4 for use in treating a disease or disorder

involving abnormal angiogenesis and/or vascular permeability or leakage.
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34. The nethod of claim?29, where the subject is first treated with the
VEG- ant agoni st until the subject is unresponsive to VEGF ant agoni st

t r eat mentwendiorhers4t he subject is treated with the anti raShis2anteseody. 35.
The nethod of claim 29, further conprising adm nistering a therapeutic

agent sel ect exd. Theoatifody @F 0ldfin QONwh&tintBe GifseRB iLdinembeoRl @ &ddi floragent , a
chenot herapeutic agent, a growth inhibitory agent and a cytotoxic agent.

36. A kigroymsongisting of: sgnegsiculan digcapgiuiimniiis dhewasheen treated with a VEGF
antagoni st, said kit conprising (a) an anti-a5bl antibody of any of clains
1-4; and (b) instructions for use.

22. The antibody of any of claims 1-4 for use in inhibiting angiogenesis.

23. A method of detecting a5B1 protein in a sample suspected of containing the o531
protein, the method comprising

(a) contacting the antibody of any one of claims 17-18 with the sample; and

(b) detecting formation of a complex between the the anti-a581 antibody and the
a5pB1 protein.

24. The method of claim 23, wherein the sample is from a patient diagnosed with a
disease involving abnormal angiogenesis , abnormal vascular permeability, and/or vascular

leakage.

25. A method for treating an individual having a disease or disorder involving
abnormal angiogenesis and/or vascular permeability or leakage, the method comprising

administering to the individual an effective amount of an antibody of any one of claims 1-4.

26. The method of claim 25, wherein the disease or disorder is a member selected

from the group consisting of: cancer, an ocular disease, and an autoimmune disease.

27. The method of claim 26, wherein the cancer is a selected from the group

consisting of colorectal cancer, lung cancer, breast cancer, renal cell cancer, and glioblastoma.

28. The method of claim 25, wherein the disease or disorder is a member selected
from the group consisting of retinopathy, age-related macular degeneration, corneal
neovascularization, corneal graft neovascularization, retinal neovascularization, and

neovascular glaucoma.

29. The method of claim 25, further comprising administering an effective amount of

a VEGF antagonist to the individual.

30. The method of claim 29, wherein the VEGF antagonist is an anti-VEGF antibody.
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31. The method of claim 30, wherein the anti-VEGF antibody is bevacizumab.

32. The method of claim 29, wherein the VEGF antagonist is administered prior to the
anti-a.5B1 antibody.

33. The method of claim 29, wherein the VEGF antagonist and the anti-a531

antibody are administered simultancously.

34. The method of claim 29, where the subject is first 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.

35. The method of claim 29, further comprising administering a therapeutic agent
selected from the group consisting of an anti-neoplastic agent, a chemotherapeutic agent, a

growth inhibitory agent and a cytotoxic agent.

36. A kit for detecting a5B1 in a subject who has been treated with a VEGF
antagonist, said kit comprising
(a) an anti-a5PB1 antibody of any of claims 1-4; and

(b) instructions for use.
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