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W@R00FI207NVENTI ON 5 The present invention provP@EES2005/009939

anti bodies that specifically recognize a5131 integrin

expressed on the surface of cancer cells, and nethods

for using the antibodies to inhibit proliferation of

t hese cancer cells. BACKGROUND OF THE | NVENTI ON The

_assoUlsfﬂ OF %}N TEG%S INANTIBODIESUFQ® Ibfﬁbilmg’l@AN CER

is well-establishe : ! . Pat.

Appl . US 2002/ 01726 §?1I?%?§§”3%FQ§Ti. , Which is

hereby incorporated by reference herein). a5(31 is a

heterodimeric integrin that specifically binds the

l'igand fibronectin. ag{@Eh bs d\n the surface

of endothelial cells and ' on to and
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or > it q@%fghauﬁg 8&8\/&%3’1"%&% s (e.g.. FGF, VEGF, PDGF,

etc.) locally activates the endothellal cells. These

activat ed endot hel BACKGREUND OferHE BYWENEION| ood

vessel s by binding, via their x5(31 integrin, to the
f i br onethd assqcrrtion heo &l inkgeh With armorangibgenedin tsi wetlsdsBiblished (see,

an i b ve, bee ' i hi ngi nesis. .in

. % Siv \?Jgé t(:f’zﬂr)rg?at AH@ QS?@&Q&égﬁ RP @%&90@9 cle)hereby
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inhibitin g tumor vascul ari zation and thereby
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X L
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BI %gu Qg{lsa ‘g én the ggﬁﬁafe %,?GF 8grgﬂrg§)(lr:§ la%%gemc growtgl%ac?cgg &e. g., FGF,
Ang’IEGE r BDGH i dt@hlocﬂ@t‘d&ﬁ{?dté‘srtﬁe enfdb®bli8 381152 Thaghctivated endothelial
Per%fectlves Cancer Detec. Prev. 27, 229 (2003)).

sthearforgpneaanblrodyrgrdyanaadiag. visdhefheingen:tp g fibronectin in
CUfhk %%Ac)élhﬁﬁrqnétﬂx CJAhH 'oc% i algtﬁ)%&llegpe[@ %Eerr s(i’l g%‘ﬁﬁfblt agglogenesw

treat nent. l'ein cancers, e poss
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not -appear e vul nera
tr ﬁaatehﬁpztevo{rsmg corffanied tusiop g@ywth drdrmeasta3Bl(for réiedvs see, e.g., Marx,

ang % éo I her ap [ K SgINI%k . .
Dok BT Trraiog Siebatite S BRI 452 (FO05F Sk Wapterair iasmosis of
c amﬁasr Angogenais 4nt @asitApRdpesic (h8&L Thifapy! s Up Cﬂ)z OHcbL. 8,200
t|- nai ogenesi s based therapeutic 1 WO
OBl LSO S e A her B! STV b
Weziﬂd “Fetipb@ied, 0CHRE} Vool 356y, bY,220 RI0B) WRRR: e 66 MiRingiogenesis
vascul ari zatjion process has not yet "begun.
based therapeutics currently are in clinical development for cancer treatment. While in
some cancers, it may be possible to “starve” a tumor by preventing its vascularization,
current research shows that there are cancers that do not appear to be vulnerable to anti-
angiogenesis treatment (see, Sato, supra). For example, the anti-VEGF antibody
therapeutic, AVASTIN™ (bevacizumab) succeeded in clinical trials for colon cancer but

not breast cancer (see, Marx, supra). In addition, anti-angiogenesis based therapeutic
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Due to its function in angiogenesis, the a5(3
integrin has been proposed as a therapeutic target
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including 5 cancerous tunor growth. Chineric and

humani zed anti bodi es to a5(3l have been devel oped t hat
bl ock specific binding to fibronectin. A chineric
aﬁ(eﬂfbdﬂm’e inbiowls]]-suiRO 6 eaflistage kedmantyyhentle ymapyaseularigaion
voloc SQ‘HFS been shown to induce apoptosis of
aBFF@ﬁ HotRélial cells in vitro regardl ess of the
gr owt hphaetigrfusdtiofid atgiogdings, the hép intepnmihasben mg@dsdd@s a
cancer therapies and early -staﬁ i reat.nment net ho cldm
c dppapreiicgpieal fopBemSFoYs disersrg ted Y@B%‘P%e“b"elf%?eésef Hé uding
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en a targeted anti-angi ogenesis therapy proves
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}I%Hé SUBEBMETAS cﬁchinehQB'ef&fe thedinot fzasmganzatlon process even
pro feration of a cancer (or tu
exbegias o6 for aden 3 farggiedkapti-anstpgenesis ﬁ%ﬁ%ﬂy é’E‘éveS %ﬁ%‘i’t & ng

contacting the tunor cell with an antibody that binds

to the a5 (31 i nt eQUMMARD OFSIHHIINVIENTEON unor cel |
surface. In a preferred enbodi nent, the tunor cell is

in a 2@hpatek@ invéhtidh providds meutods yf hﬁinjgdaﬂctemﬂils u$1ng anti-a531
anot her preferred enbqdi nent tunor cel

a antibedigs. dnp generd eppofimene h@ F{?H‘ﬁg COHBres F?fbracgpg a cancer Mell that
bl e%?l%gsres GOBLH Tts QEgaskine AsRLasFnARodycancer,,

osar conm, |lung cancer, netastatic mel anom,
p ancr edt bue pzraftrtred @nlmdam@ré,t the inyemtiorprovaies £ ingthad o6 édybiting

ren cell garcin
p e Rl LY o L
H%h@lg d6:a4 dting thedumefet] withraneatibody higdt b ptodbseSpl integrin
a5(3 |n%egr|n on its surface [ ctlng11
t hrexptessed on teepmopgallifurisres it ?Bf&gegifnﬁ 5‘; ‘ﬂl%ﬁ q‘F%“’P‘hré isina
a5 apont Wl eﬁ&t%@&ﬁfﬁﬁf& OR ahbtﬁeltﬂi%fre@ﬁh‘ﬂ)odﬁﬂéﬂt &B@tumor cell is
apweeHedeMm I ment, the tunor_ cell is

paﬂmm @tcanget wlmted@fona@p gfoyp sepsisting phigladdqrgancer, gfeﬁgrcancer colon

preferrad g gt:anc&hﬁ‘le{aytm m@l@ﬁdmd §arfc§éam: Sare@}Ei@ktate
sef8ete ?ron1 roup’ consistin | adder cancer,

br @asdr, mna:teca,ncezroﬂemi celheareinomy fiisk < lfl é@t‘fﬁf | ung

cancer l; th&d 68H&RIng death of
ot ost e g eRoelicht, BB AN pBARE! ARtk SARERI death of

anﬂnfbpbﬁﬁtﬁatféﬁﬁﬂéﬁes o 23 Mbte266) bt DOAGRA3e mmao&a@a@wmor
In a further enbodi ment, the_jnvention vi@Fﬁgg 1 surface.
ne@dﬂd’dlﬂm‘n antihods) tbatﬁgs}ld@ ot PP iseEp cXRe SR oot s

{fl ﬁr oo Pahb SithetNBS ﬁl'nﬂ)r bhieis W?ﬁfenﬁ@ﬂtﬂ a RNREBSS0Rd &Enor In

egrin on its surface. hi s enbodi nent, t
rreiﬂwd:r pmﬁqmed sw@Odmmtnthstﬁémrr‘?gﬂ isdranha cggey slepted from € ¢ group

wh f 8 ung cancer.
et AR LGl SR8 AR or¥ondR) AR KRG, tung cancer,

metastatic melanoma, pancreatic cancer, prostate cancer, ovarian cancer, renal cell

carcinoma and spleen cancer.



5 inhibits binding of M200 to a5(31 integrin on the

cancer cell surface. In another enbodinent, the
W@raosioeady3 conpri ses a variabl e regi on with an BOI/N82005/009939

acid sequence substantially identical to SEQ I D NGs:

2, 4, 6 and 8. In a preferred enbodi nent of this

nmet hod, the antibody adm nistered to the Egtient,__
neut r al InAlirther qubsdimegh dhegngmggn preridese ielipd of whibiimedhe
in i : ' - 1 [ . .
i caafton| b a3BRep £ G PR kel el Bt Mpresses ool dntein
ef foedts errfacei bt this @mbgdimeatn the micthpddpmgrisey adomjitieratzga) thelpatient a
sti,l | further. enbodi nent his nmethod, ..t he .
ntiegmagtely s ERarL AT Phebp yBedR O Supb B pppetyely
5t ogeHiie hindiighf MIUtth &5 B T hifspoin ba tigatidr celbgefite. TnAnother
anot her. preferred enbodinent of this nethod, the
antmBedyentsths aaihady cempres 8 varabla e@iAR Wihap agmo acid sequence

r ekiiaehesy ialtcal b $8BID NS &ld Mhd 80'n h BREIRAemiWblithent of this
anot her chenot herapeutic agent. 15 I n_anot her

enisiiodethe antibledy pdmpaistareshio Hregiptierd aewrakigestip tpastome biological
) 4 ot ! .
tLg@idltg%f 8581 ke _5.3ir?%%ﬁll%férﬁﬁodﬁﬁe@,ﬁtyf&ﬁ%&)%ﬁa&lﬁ@ fﬁilrto the

expresses S Cce ace erein e
10subptient cdwgsised thympeutie efbapadoiaty (e gpan avivpdy-&iupggenjugate). In still

o1 # AR B ARRE ob s R et ARsER Yy pation, seriay,

C 0BPtogsthergvith) aoilidr bheyothdiapedsc dgent. e andiba bréfereinddiment of

In_a preferred enbodipent, the cancer .is sel ected. from

t h@l%%efg‘f)@al& RO AGSerH Gadare %%@rr? 45fqy &qlid tumor,

Cap&RIly, & WgRthef FRESothbi deMEREAPERIC abdtlg  Cancer,

netastatic nelanona, pancreatjc cancer, rostate . .
15cancer , Ingpathpasmbodipet, the iyentiop grqvideg a methed der tieating 2 subject

SPLeSE &P elogifly 2PREGhat ERROLLIERIH L onlik&el ﬁ)ﬁ%ﬁ ' i

pr ovigdés a rre? %ﬂéfgg of tr ea%ti Jr(:fg % subjleoclzltlg\?;vieit1 aE Wibkein the

gemdtidct hsmetiys dowileried a timer campesiog rdifragteragpe deetient a

a5( 3l [l Neel ' . 25..devel oped a ..

£ orirr SR Brdclfe ShRlEbha MR Ibik P om ERAIRYSHORSEL & anibody

t hemdpwithé a5 itegfih.elid prefemredetibodihern, thheunoBdestldetdlfrom the

conposi tion copprjsing an anti bod inds to_the a5 (31

207 nElogP PERSIRE o FREFED: @ﬁﬁb%ﬂﬁ%@?ﬂ% HacEalietaroma, lung
Sebgfebethetakt@id iBBNEHHhA PEnEAAS cHickN Prodthte cRARE AQLriMARLARE, renal cell
breast cancer, col on cancer, fibrosarcoma, |ung

caﬁ%@ﬂ?mﬁﬁda@ae&flic%mehel anona, pancreatic cancer,

prost at & HaReSEmboAUALk, 3R HRAMESH proviiReh meloll of #EtinP 9 Whiect with

and 30 spleen cancer. The preferred anti-a5(31

ant gbstic exdispesition ff 2 ¢entdréhatetinerdes wiBltwherdimihe mebjent has not yet

i ngl 00. .F200.. .an t4 bodi hat . .
25 s pletifed p fpg R SH A RBIER: blaysiogy tfctiv

|| AhounlVBO8phaamekebf&H) codpddilord QOmpRZDahdntibody binds to the a5B1

PCT/ US2005/ 00 938 Pgn .anot her enbodi nent, the .

anfiiegs8( 52 pferise ambedivers e cfices priectstlram e egpupragasisting of

I N¥RAddr @hcb) blelél RartBE, OO bARer RBlosHORE inkicHiRleY, metastatic

i nhibit binding of I'AlL and/or MO0 to a5(31 integrin

exprelBaeBy ParcTedls CAREEDH Prastafq caggerfoyaan @persyrorah £¢lbese¢ieema and
30 US§fibth Whdeh the nmethod of the invention include

ant’i bodi es

The preferred anti-a5B1 antibodies useful with the methods of the invention

include ITA1, M200, F200, and antibodies that specifically bind to the same epitope on
o5B1 as ITA1, M200, and F200.



5 conprising a variable region am no acid sequence

substantially identical to SEQID NGs: 2,4,6 and 8.
wa@s/09lone | uded are anti bodi es conpri sing var i BOT/8S52005/009939

region am no acid sequences with at |east about 90%

95% 98% or preferably, 99%or greater identity to

SEQ ID NGs: 2,4,6 and 8. In anot her enbodi nent, the

pr esent In anphst pabodimery Heantipt b L amsibadiesusefubwith @ mabds of the

{ OtihahEel.fs: ABOIRGEHLEBLRATRRREE bty of N8 Snaior 00 to

phar maceut| ca nposi {ions are” use
rredeﬁd}Imte‘g‘nntelxpressa&emthemmohc&tllsmﬁz&ad herein. I n various

enbodi -a 31 anti body pharnaceuti cal
conposi DA bbb ks BrBa phiveinvEHen apeik eahades

sef Eaﬁpmsi@g 2R14Ble réforParidb h€18 bed¥ncéalib@BiallyPidERR al to SEQ ID NOs:
i ncluding, but not limted to, orally,

suBéft 8FSs 1nc@l)<51511 @r@ap‘gbodpe,ﬁpp@p@g@gqunjﬂlble region amino acid
i mséq%@ﬁ’c%@kvlltﬁ at o5 RRSALHR] d¥s, 985, drq)trcrférgﬁp' %@ﬁ?liég%%frl 1§1/ent1ty to

i ntramuscul arl g/ I nt rapul nonary, vagi na
at}

i nBEQJELNGS: 12,6 andrft-r aventri cul arly, or int rat hecal | y.
In a prﬁ{a% {hgrdenzt(ﬁtaﬂlqénqgﬂe% %reéelﬂ 1n9£h%1%g1§?o%ydtes an n%s%le?%%(ﬁes

conposition Is atron conpri
10 ab tartnulatdd amharlnaamdcal Sompdsitions.oThese pmﬁnaceaﬁéa? tompositions are

d cCitrate o] 145- 165 nM
2 o e SatHs ricticos P Ry abitingtin gt bestiny LopRgrsmbodiments,
( TH’EEMIOQSBI 8fkibody pl@arﬁﬁbdﬁﬁca@b ositions i@y Ke §dmlhﬁte?é'ﬂqhiﬁer
preferred enhodi nent, armaceuti cal

c oWﬁE?QFWéW pléectivy 4%mat0fao%uhﬁptdrty VgROwoRYes wFlngingdwopet limited
10to)Bfalll:, ABdutarBfsBL to@ﬂ:tallp qgﬁfaveﬁ&l@fgt maénagmo}op {Tgtfsﬁérﬁlag}ét o

about 150 nM sodi um chlori de ysor
15 ( TinEeRgritnealdo intemugeyidyo intrapdmengy,Saginalla rqmllm iotrhazulayly,

pr ks Jn%gcugm?o&i" ﬁ'f?ﬂl{xezcaﬁ ean %fgﬁéﬁeellﬁﬂo‘éﬂetng %?f?pp%alimn%fe ical

is a |qU| ornul a rising
MeoBmpasition s &lﬁuwounmlamrmommg bdts@emaosnti mngL and 15 mg/mL

C h| l iaqlﬁw%?‘)u%boﬁy %ongf’zfrﬁo Igﬁ%i,[rﬁ%rag?%l\é{gg I\g( D)M sodium chloride,

ermmt o4 S0 0 ea%rpo@fsorbﬁe (PWEENES 80)tat 991{ of WHOS5tid PBS In another
ein may further conpris

descy,
20 GRS PRSP (g B afa Gk GBI optoaliansh ormplgton comprising
p hﬁ{oﬂﬁﬁﬁﬁyﬂae{ntl— ‘ﬂﬁb&dy%hoﬁ%i\@élﬁl&e aAWosh nﬂé G um

anti body ma be adm ni st ér ed to a pati ent toget
Wi thaoraiepﬁ@ﬂh%@(gpplmrbgte EFWEBEN)R0, ampf ahfoushBt Iner particularly

EUI
c o% 0Si ? F%ﬁ&ﬂﬁ%@ ct?g glf%m %Qné'*ﬂ 80%[t tUse dﬁqm‘ﬂronﬁ%]taﬂ%rﬂcompmmg
of abopt Kamg/ng. M2¢Aeban 25 mMgmsaewbqwt 130 oM ssdispedil@ifie ofbout
hay} m Si s
25 a(Yb%/% gl goﬁ’géétg C\grﬁh bi gg Sv’vtltlilc é’ﬁ%‘g‘ﬁ abg%tgffﬂo n[n 8&‘{? erreg
f i dnteslanentuyagchlofi thg phmeéutlcalrmmiasiltadﬂs @ed&ﬁbéﬁlﬁi@m may further
ancreat i er rosta C ncer ari an cancer
" SRatPrGf ety 880 Pt GabebBrtode shmacentioal
C ajodpasifiBn adifbrisHo@a @n@&@ﬁﬁﬁnﬁb‘ﬁflﬂ} Hla§ be acﬁﬁhﬁ%&%d to a patient together
conprising: admnistering intravenously to

patithepphamagesaticalis ¢ffeqtiap pipowftiof andthes Ch@siéh%@etﬂheagemqw d

0 0 o PR o 0 ) BTk

C i traatinga paiisoidiagnoed MBE)INMPS@dd mffhamg@rcamr seddoedtfrom the group
0. Qdefait o2 bqg{)ééxpc%hye‘?,%rga% cancge-lr-, cahger,%’rosarcoma,plung cancer,

metastatic melanoma, pancreatic cancer, prostate cancer, ovarian cancer, renal cell
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5 of about 5.5 to 7.5. In one enbodi nent of the

treatnment nethods, the therapeutically effective dose
wa@eaoosidRrered i s about 10 ng/ kg. I n a preferrerCT/US2005/009939

enbodi nent, the patient treated with the

pharmaceutical conposition has been di agnosed with or

Is suspected of having renal cell carcinoma or

nec#sgmR andrxllepnsarcer Al thvacthpd papmaisinge adnhipiststing ntiavenously to

do I

DR R et R e 0 o e A e R ol beween
s equm ¢® n(l@ﬁ@ alnfDll&I@g/mL oﬁamlaramciﬁi mbmﬂy, sequeh2 e mMsERate, about

ID ; I LAl .VL nu u

o oSy b ctlopdeg A0 BB a F B HPRNREE 4 WEBNeY g ta

52 dEﬂjoOtSS tc(A} VPR3 eiﬂﬂommhmf@h@teeadnaﬁqmm@ tl{eiﬁ@albe@ncany
%&.H no acid .15 sequence QID NO 6);: (B

NQ@%’e e Aeserd meug%rqulssageﬂ}éﬂ @ggl}!f%ébap@fmd eyl)bogﬁlgpnt the patient
amyBRedithl t&%&&ﬁ@&u@ﬁ%&k&lﬂﬂg hagbeen%a-%ﬁbéeﬁ@lth or is suspected of
DESCRI PTI ON THE | NVENTI ON For cl ari.t
unb®rieg splicaly carginame of meigsialis melanomes andd ﬁﬁ@@wlﬁ@sﬂ}t ¢ftective
Inu&ﬁﬁggﬁuiﬂhngﬁéal| by way of illustrative
enbodi ments and exenplifications. The embodi ments and
20 exanpl es |ncluded in this dlsclosure are not
i ntended to |i miBREFDEISIETIONQ RAWENGS |t wi | |

be_rea r to one of ordlnar skilll int

et iV IR v e 42 oS e o i
empqayee (SE b NNO: prBpnA1m&ma@ﬁ,acM%eat1&hé@asﬁ NO: 3) and amino
nodi.fi cations e _made I n any of di scl osed

enPod peausRcs ( %%EH%£Khﬁpes wi t hout departing from the

scope of the appended clainms. 25 Al publications and

paFigiie 22Rplctse g4) MDGO Vh hedeié Reidl Rdggerté %SE@?IQ ‘N?) &l &nd amino acid
her ei n i ncor por at ed reference as if each

15§ n¥fapsrse ﬁE%ﬁENOC éiau(%h%fépo Narusleic a¢ip prauandedREQEPANO: 7) and

spﬁﬁinala@lalséqaeﬁaéctsE?dD\N@Laﬁ}l ly indicated to be
i ncorporated by reference. Unless defined otherw se,
all ternms used herelqﬁhave.th?‘coynnﬂ ordlnar

neanlng ascr|r~
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in the rt. t.o ich thi ven ion 30 belongs

2005/ 0936 98T c’i‘?“';1 B@%ﬁ@%@@éﬂ s disdosursdeseibes Eﬁtmventlon in
| N1l byORay & 1@1@5‘&@%6@%};&&1&1&%@& eRdnf @i RhtfmeV Ehd erhtAtments and
ab131 inte ressed on the surface of tunor

20 o pf¥epgles 510%@@11 }nsth\S érsc {He 2ieyebEtegfled:ty dgnt the mgpe pithe invention.
hag wilp E@féa(ﬁlg)i’di')ga&mg oﬁ@éfgﬁ&ﬁﬂ'y @ﬁil 'nl? 91@ Mﬁ%eﬂ ggtﬂgahérﬁ? ndabrfis

surface a5( esults in direct
cafdér megiodg maphe eneleyedn alyi/qr@bmw @mngqsx mtmmg oamgdifications

Ki 1lnL1}9 9&91119&'%1 Ghy Gfthd §isdiSsele ﬁl?g&lmeﬁtg aﬁcfsexaﬂl?% g ut% t d%fa]rtélfg from

very early-stage treatnent
t uthepcopephtlie prenepded dims.her nor e, the direct cancer cell

25 killi n%lwbﬁgglogg aﬁ(ﬂ)eaté%'é gp%%catlons m?erd o (HSH(XOSEI‘% are herein

incorporated by reference as if each individual publication or patent application were
specifically and individually indicated to be incorporated by reference.

Unless defined otherwise, all terms used herein have the common ordinary
meaning ascribed to them by a person of ordinary skill in the art to which this invention

30  belongs.



particularly useful for treating cancers that express
a5(31 on the cell surface but have not proven

waaaseporbl e to anti - angi ogeni ¢ approaches. CaPCEUS20051009939

this category include, but 10 are not limted to,

bl adder cancer, breast cancer, renal cancer,

pancreati c cancer, lung cancer, prostate cancer,

ov ancer, and netastatic nel anoma. The present

i nvent i f
prevent?ﬁaﬁ%ﬁ%ﬁﬂ%ﬁgﬂ?%&%ﬂ%*%ﬂh%1ﬁ%§h éﬁ§gg%§§ﬁ€%ﬁﬁﬁnwgnnm
antipressdBan the surfaoelpEwmot epithelial neiltstfo:gmmgznapese)ﬁbmdemtther it has

e N R T TR —

5 anthehw@ylcer aslt. ERefuedihid metued m%&&gjd?ﬁtlﬁlh ceﬁhcer c¥11§‘1$ direct, it is

po s) of the cancer cell. The nethods
%15 l?ﬁ NEry SH-Eags trpleent 6ok pripr feaihlaséqnh@lépmgr formanoub

( EFGktherthéte, tﬁe Biadck 8xbar AN qiﬂillli %ﬁﬁ@cﬁbfd PRy Eﬂ%gen‘é’fnv@&tfoﬁ ﬁ*ﬁgztb%
tunor formation and growt h n addition,

meparbelyagefubior ifreaitng pﬂ@@rsdh@ eypressod8d on rthnneﬁ ,suxmel bnehave not
?:plgg%ﬂ %ﬁ%ﬁ%ﬁlg %eelnli]iea{’n 1 ﬁlpa ﬁ)%&%flesc aﬁcgerrrs 1In|'h% zﬁegory include, but

erapeu S or o

10 notre mat limiidsias,éadiadz@r aaam,eltrreatshcmn@qm,emhal carge plkyeatiE-Gdncer, lung
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25

30

ex ient sufferin romthe qrowth of a
ca%cqg‘lfrb%ma%tg?r%lrcerﬁﬁvar‘sg C?rfcgraglé%mﬁﬁaftﬂwén @Wﬁﬂ ation of
t he antTHeqquseM&ﬁi&mum pravidesmathddd of RillelpeirptHaelBdseldnting the
con;ﬁg h as xor ubi ¢cin. Because MO0 is a

‘Ea]nﬁ%& SAStog anBioRPi gliBpdies i itsmest gﬁnerah embodiment,

h Uﬂﬁ@ﬁ&thoﬁ leﬁ ﬁ&?@drﬁ’e@hhgg cﬁﬂc%ﬁ%& ¥ &rog\ﬁll ?1 its s*uface with an

conpar abl e cancer cel 1 ng pome’gﬁ hout

Si ahdi- %?m@mlbodas@ddhf’aﬁefdndudﬂ’g the @dﬁtﬂ'(legh &la Hpoptagle) dPfthetdateer cell.

chenot hgr.apeut.i c..al one. .. The prese I, nventi on provi des

a et hglg‘ Tiods of s mbntion gay10e SR 0818@1 todgll gancer Eelig o (e.g., in

| rpatietit) hﬁtﬁhﬂe@ préwnadn enolte ©ABE BImSRIn shd @i dvaB! IVaddition, the

event CE hg abgence of an %fﬁlg vascul ature that may
drehatmpy besed fogreahprewinpsly POYBINS 2 et be rploYrddegether

aﬁf/ﬂtlbaﬁd:r&ﬁncer therpRE QJ.&€, chehethBRhOAE a ectlt@(?rrottﬂe? Hlo?é'c{lﬂr-based

wel |l -suited for the prophylaxis or therapeutic

t r88% apgiticagentyr &0t gratupiex ppetisst wkfering @mtthajgowmofa
f Qafeed@ia irhot nY3 e Wediel $8H altiiRiistion ofRE/. affib Y $138Yn tandem with

ot herw se suscéptible to anti-angi ogenesi s
t Hehispetherapantie compound seqhergtdproruliine BegauseMaN0 tsatrc&lmlquc

t
Ve BB U AREAR RS ORES, AR SA SRl Gy
ofcomperable canser esHkdlEng pevdr wWiihbuti thegtoaioisideteffecs adb@cﬁﬁec{ withkla
ot %?&gé ¢ Fnd %ﬁg&gﬂag q].c%f'o gl scl osed herein) it is

0 use ese |boales in early stage
C a n cer Thhpnemnympentmn ptavidel @ nfeetioda vBizh @hti-¥3S £ bhtdoliZ €/ and/or

rl etreatrrent nethod is
B S M W R ST s R e SR A
Nya@uBaRe thbi My B SAEREERIE € Re hRShkiodkRit eﬁ@& %?fh%set Afbodies.
hax r?}gen devel oped with the genetic mark

tithsrmetherl particyasly W@“ﬁm@d ﬁorgbmmﬁphﬁ@@ﬁmnh@apeuuc
| Srehtdt Bl o chid@ls tﬁg?@}\(]%/r y@gg F Cr?ﬁ ?orfﬁ"hle%wgl%ascugapg%tt

and di agnosed at a age
seadfer amewtelthn?r\mamwcepublleltes antnmg1dgenqsrsemmcund$ etd. Sab@eatic

2?%%1{) lI"IC(il fC%Hée?tl‘{l(Q%tatElC me aan\c/)r%a nl?lltlg ga%tcéar k«')ill’lh %reas cglncteru ror



detectabl e by | ess sensitive non-genetic diagnosti cs.
In such an early stage diagnosis 10 scenari o,
W@nios/0g0g3 ogenesi s therapies may have littl e oPCTUS2005/009939
effect when a tunor vascul ature has not yet been
est abl i shed and conmon chenot her apeutics may create
t oo nany toxic side-effects to warrant their use.

Becaus eFnthermarenbrgause of e dppcd sanser cothkallipg ailityrof Maop and other
in i
e e T S
pa mnccuﬂhanapy pri] tb tefornetion ofvaeaﬂdr;zeé tumges. phevalytadge eatment
]tt : gm r% és %a (fslxl,z;g ?Si%lé ‘Jtlﬁ gf%:%v ({P%ﬁt aedgfzrﬁ,eoé %eévs%%? geenfsmve diagnostic
5i nedstsdier, cahesrs ﬂn&’ehamé)_beeln!dﬁ’vdl@ﬂdtvﬁth tﬂ@ geeSdpiget inf@atitdSnined

ha retunor tests indica Ln h| h probability of
¢ ol MRt rronn s encts Ly it Himioggigyconcels will be

m aetedte@dSdiagnddedat a S&h bt st@épﬁﬁ %r&tﬁm@r MEIWVIRBLIE Bdncer cells
car ci nogeni ¢ _envi ronment whose grobabllltéggf t unor

pr BV 8 Bresent iistissind/of sroulaging hukhaye aet esighlidhed p fnag structure

hi ghetgEby Iéspsfeﬁﬂhml-éeh&fé di2n8¥s! ﬁlpsu@h grpea?@ R diagnosis
mhereln the cancer cells express a5(3l on their

0 s upgenwio, antpapgiogenesissterapies paxhavs 111tl€é>rmeteff9@§vhoﬁ a fiumaor

pr

G St S Bt A8 pRAR IR bt inion 2B 3G SR iy create oo
t haapgforic'sidetdiipoldyo wamdng ﬂ@lrtuge aBlecausmhnmgth@cbuﬂ theﬂpresent invention

d t
B i o L e L R
andlelrrsmifabd disis pm’tlyl.dhméll sutied ﬁﬁ:ce@ﬂy’igbt?gegﬁ%ta@lﬂé r¥atment.
|l e ornse

15 20t boatiee Aiset-ThiAn RGP TR0 o e gt mighedof weatment

a Nivotild hcsde, bilt bt ERde@d! 1RORbRE: wikShae had proiud@R tdts indicating a
bi specific antlbodles di abodi es,

odi es
fﬂ&g atﬂbé@htyaﬁghet depelapypent aad/or DipRance AL gRFS (I miFTRRFmoTs); 2) a
f r mﬂé@o@d té‘ﬂbb@%’wﬁﬁoar&ﬂ%&'ﬁg bﬁ‘&gro%nﬁntv whds @?robablh of tumor

F ab")2, Fab, Fv, rlgG  and scFv fragnents.
sE’PﬁfeSSﬂ@f ig fhught @da3)34 sugicet wehose hasachiglygenati prodigpasition to develop a

20 e e Eref e S AP o DERBRROR SIS0 oen

jOIned to formone chain. In addition, the term

aﬁntﬂéﬁyéhgbamﬁmsed in the context of the |nvent|on

di scl osgd n asses. m xtures of _ nore

2005/ 0936 %/"8@5 BS B gEen ey %W&’%ﬁmnlaws as direct
r ea@tdr\eell Willidg a%el&@ s fide@ haini B8 RerfnCafitibod9” fAGKIAN Of

di fferent type nonocl onal anti bodi es reactive

wi PR globyli IHP]éﬁﬂl? it spesiigadly bindy to, opis immupolagicdly reactive with a
25 anbdridRhr @8tiged Sfhdiifblddesp 5(?@19191‘1’ Sm&H‘ocltoHQ %@ﬁ’c%ﬁ& en%meered and

i nvention are nonocl onal anti bodi es. nocl ona
antthewére e difiediionmsygf eptitoriss.iealwbes by meslamitedo chiwerit rgibodies,

n%npa‘ﬁlzgﬁ %ﬁﬂfoﬁfés Lh%felg%u@ %ﬂtéjﬁlt%@(ﬁlése(te% d?)ﬁslqgfgﬁp%ln%gc? §s diabodies,

nOVannteart|n € us
r e‘@@bﬁﬁﬂfﬁaﬁﬂd tetmbddlpﬁa@d adilgplbaydntmmsglf embodntes ancluding e.g.,

O the npNoG
b b0t P YIS s s RBRG MY ERPorS i el choin
30 i nE:\I amiborgl ihvdgch tkmmmab]erdomh'ﬁs af the aébdrytchaig hd thé Upht chain from a
exa

SR Ay e P b S Form Ry I adisos g fpm “antibody.”

Praasised iblew cb@tekt of the invention disclosed herein encompasses mixtures of more
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10 (1988); Hammerling et al., in: "Mnocl ona

Anti bodi es and T-Cell Hybridonmas," Elsevier, New York
W@ 1®309207pp. 563-681 (both of which are incor pPCHUSN05/009939

herein by reference in their entireties). Production

of anti bodies by selection of libraries of

reconbi nant anti bodies in phage or simlar vectors,

s e dhangng antibady ecagtiveayith a spefifip awtigen 462 127k f diffeam0lypes of

War 4 89); and Vaughan et

ng’n% R poal o i O%%Bgégﬁﬁg( 1996), or by

| rmu ni z Pregerably,ahd :{mﬂ-odlﬂ 1ta|i’1t1b6tﬁesa1|§éd el lﬁéthmistdf the%ent invention
encodi ng kﬁe antl ferred entt)iE nt t he
i PO omalanedicsy qupﬁlan Fifoties BfeRy st he isfhpds present

51 NyeRhim GG st widé tbdhRigRELM %Shirh rt includi
character| ggz%elgﬁ% Sn%l ant Y%ms lql ° egr ncluding

20, use Pﬂpybrﬂéomhée@mb@mt reliehege disnlax rea%rgal%ms» wm%rgpmbmahon
thlerd@srE &%@&nﬁl@ %o%%n&lodnhﬁ‘&hé%' hn ﬁ%ﬂ%&udeﬁqlﬁgé iFly%ndoma

bi nding to fibrohectin (see, e.
Ap frchnigs indeiOthoeanewalin the rsurt @nld WBglht,?fOT ©0o®le, whHadow snd Lane,

AT Bt S Al 48 o v

10Fakl %Bh@mﬂwat vkdn: ‘MarwclvB0 A\ntibbdiseand M-CElbHyyesd oy, 8

be NRLat t|o I cterized and .t

sp ggsle% ¢ f{a‘%% Sﬁ%k S{égf - 8BqU8 nécf:3 )é o ogﬁ c‘iv%lglé e 1?1C°@’°§ate‘g§lrem by
Ap péfereﬁ&rm tHHﬁ&:ntn‘bﬁésY ZEnoﬂlYG%],onfof hlﬁﬂbo&lSS Noselecﬂﬁn oﬂﬂﬁﬁws of'
and 83 QE gg é his
he F%B’g? mia]i’1tca Bdéiﬂea?t“é 35y Of 8%1? TYREleTS, é%f ﬁ if‘t A hsesnce
an d4d=2:m 13y e19308 Wab o, Vanex B4 1544-348 (1989Y;and Vaughan e al.,

e n|c ffic i n, mpnkey, e and rabbit eye
er gruge g g 8 3@51(?9% OFt by 1n§gllmlzq\%§n ar&@;ﬂ?@gh the gnt)llgen or with
fut@gxyggmn%awaggg%, and 10/830,956, filed April 23,
2004). Anti bodi es useful with the nethod of the
pr esent nicferied grbodinaents, fhe|difget caprss eelk iling nmghods of the present

IS P%ﬁbﬁt}\/@%&lyﬁg%ﬂ%&%g’c Js%% tf xtflglgély} 8{&? ?chgdgegnl%é%%slcannbodles,

dellédd pMdatot F200k fleh kisttiee Iaarent tr@usﬁrigﬁih chist angibodst thatidas béen shown

20 OB GS¥ bR LindiE BB RRER e Rotbul Bt dohad US

J UR0PDITL67 sy 1, tridd May ¥, 1009, dviiich i@ he@bspih@&ﬁbﬂated 9 feference herein).

ampl e, the epltope on a5(31 i nt egr
>0BE08 e Gh By 9958 o géoﬁ%(?q ig @ Fahfiagment derived

a Chgm Mvoe al@llasé:’d‘ntlhglﬁeséhaa@gee(l SeRPAyP eRIctGRIG t&ﬁe\rﬁ@teﬁz@@%md their

make up the heterodiner structure. Epitopés forned

f r SReris aTRLASIfSseavanees dgsiaged larlést%w’aml |Spr. Nost YV R4 7érfiled
25 EXRBY. %68260@ ﬂﬁr‘l@y%b @9 fﬁ&i Xﬁﬂtﬁ Mﬁr @a@ﬁ ofR 1*09 rféqéreby

formed by tertiary ng are’ typica

tr @ammemed\hytrﬁemeMemm n@otb M2p8nnd FZM@p beemrsbown to exhibit in

ty

| egg}§ Qrgd -dn %%liggﬁﬁ:aﬁﬁ 1an(1:c%n %ﬁ %yﬁ%gd %&%ﬂﬂ ggg lgo&jeﬁéj g{e ¥s. %at Appl.

c ofiéroNpmtl D/G4,2 74/l dddvdte. 26, 2063, endﬂ@XBmﬁiﬁpﬁled alpnl 23,2004).

cryst a1 TouPdishyeEar SRGT metes BhiG vicor B Raghe AR tose s
30 I e§R0IEOAIE bifkE®, thesathe epftitiet RSB 1 MR U260, ah@B2A(S Ad¥epitope”

Met hods, i n Mol ecul ar Bi ol ogy, Vol . 66, G enn E.
NOKOE | %ntlggac dftg_lgg@e)nt ’) refers to a site on an antigen to which an antibody binds.

Epitopes may be formed both from contiguous amino acids or noncontiguous amino acids
juxtaposed by tertiary folding of a protein. For example, the epitope on o531 integrin
8



10 Two anti bodies are said to bind to the sane epitope
of a protein if amno acid nutations in the protein

wo bas/opmdiice or el im nate binding of one anti bpdyUs1085009939

reduce or elimnate binding of the other antibody.

Also, it may be concluded that two anti bodies bind

the same epitope if the two anti bodi es conpete for

bi HYsgmpaseFEngcidseinreach ofghe o apd Bapkypendifle opinsahatingdd yip the
to [ 0 L] Lnhi i [ & oL, .

ol PRPRAPASSGuRpE AREREL FfLd TS SBAHEAS & wpicany

Co nt@geseont dxyosurdtie deedtimigssobknts nherprespinpesifonmed by aer tinmfolding

b N ith ) i bod h b . .
L ST SRR OO BN 3% R ey e

511 Khst 3YRADm e abentlly xdt Meakx) 5 ord-1(Fhido heideibR vhiguk@giai dbnformation.

10

ex ssed.on the cancer ell.surface. The anti-a5(31
Pl BLIRATIRE SiPLA] CPHETPROR SUEPIPeY B A sHEmbIe, x-ray

| NYgBail el and @ dimeRionhIfut ek thnblicd¥bsonRR0 said oF3hope
but may 1 nclude antibodi es conprising a variable )

r edffeBRnE Frof P R1sthags nMolseulppiiology n\pleRd, Flevadiy dneds, Ed
supgbgntial ly identical to those of [I1Al, M0O and

F200. The extent of the variable regions, framework

r egi onsTwpantibofiss argseid jeebind faibosrnpeepithpsef agfroteindf araing acid
ski AT - ( ) . "

of gt n o8 A kip B Fefic o LSRR binBhe B o, p TG NG Fotuce o
Naeliroinate binding of theeathen fntiedy t AlsoBé g belegncvBedthat two antibodies

heuy iR YROL S Sl b BB P mbli o

" Vbihjling of amre aatibedyda the protein wdmpetittvelyhintabiys, sadudels ghéliminates

b _ ichiedepe i, s ghimin
15 ¢ o Ry 80P AR B8, sy g RE TSR a0 pisnctimvention may

vabé aintiel out @dth an sntitodptha ditks dedh detitiinet tadoRMRtikvely inhibit the

regi ons | rrupted by, three_ hypervariabl e regions,
w1 a05ae} BT SR aiseiint o FaUL oy meE ety O ot cancer
" ClSsurfache CDRs are primarily 30 responsible for

binding to an epitope of an antigen. A "substantially
i dent i cHieanapapntibodics neefielntith the methody i theaqgesent ingamtion are not

20 R, DB DR 5 MO BL Bl fEF o

25

30

anieponaltingkveek| tegivocor GDR dmitoi acill sedu@nee substantally @fentical to those of

u r anti.hody, vari ab or.constant .9 WO .

so8s) DUt Al Yo BB Be SrioPEIRER. Stk pegions and CDRs
" | e nelldab¥m ar thie of eﬂﬁnc?ry skaininl thyy art (se@le. ENEaba® bt QP.(,t“S@ciuences of
t [ e amino _acid or,nycleotide sequences, refer

t oftplRins G i e Bt o W abEReubRe St Rhicaiheb ihgsds, MD
saIB9ny. Ae¥Rd BerSREGE hirR®1esi6s 6f AE Bl cBMTh (& 26k 8VH™) or light
resi duges or nucleotides that are the sane (i.e., _
BB (€854 o | 9 ngred abpipdeadhs hopmypr b ghegng an antigen
905mdifd P Y0e.293% scPv I8 0P P, lﬁﬁl%bdygl@@t alﬁﬁie ;@a@ Nhin Priable

hi gher i dentity over a specified region,
c oRplanerlseeatag] fouh demewiorkrasgionsinteovntedpiothtie hypervarmbleaegions,

ﬁ?ﬁ?a%{é&é%&%@%ﬂ%ﬁ&§@%ﬁ%%ﬁn& B9LERRs ASTIRASK! £4 primarily

_ I or ence conparison

al iggonsiblagonbiindingte faa gpitopp af amattigers descri bed bel ow, or

by manuglk i.QN t angd vi.syal _in ctio see,

descrip isgﬁét% aﬁﬁgﬁt %gﬁ Vtaﬁ"zbliﬁé:f) 15 iﬁﬁﬁmog?lfeﬁ??’ or CDR tefers to
Bi antaatibotlylregiyn wherein at least about 85-90%, and preferably at least 95% of the

amino acid sequence is identical to a natural or unaltered antibody variable or constant

9



10 Information (NCBI) web site | ocated at
www. ncbi . nl mni h.gov). ldentical or substantially

w0 desnpmal sequences i ncl ude sequences havi ng PET/8820051609939
and/ or additions, as well as those that have
substitutions, as well as naturally occurring, e.g.,
pol ynorphic or allelic variants, and man-nmade vari ants

sulfPdl hsiamsy enticel \or PrRsentf jdertity.arin thetcantestiod two or more amino

we hbid o Bi¥le RIS Qg EdREE rd 8 to BRASIUR ' |

can 15 account for gaps and t iﬁﬂgh?%%%ﬁ%ég?gﬁgéﬁgceé that are the

s e §iTenehayve e precifipd pricetagef aming acidgpsidues hanuclestidds that are the

| e@éﬁ A p (1] . . (1] e() . e O. L) J h 9 9,

e i s
S acPths, B1%.A984, 880, 8RS, 990, loehighdr ideTitity avet mepeaified region, when

se f o nti-ab(31 antibodies useful . with the
o R ik B Du AR bR RGS &8 omiiphndpy or
t héﬁ:sgglqwdmmm' )faﬁmﬂ@bugad usiap u?JAmgim@gg_ '13§_o _Saﬁgnce comparison
ant es . redesi gned.. t tain desired )
e Pus S Re0 on A R ek hIoH et o ppent and visual
t efnlpcqoieGee, Sigs escgiptiat dfBILAYT ﬁ'tﬁ@lﬂﬁ%n@l@én@?%r@ﬁatechnology
10! nfqlfude A h{ﬁmhege, t he (&271 no aci d sequence has been
vart g VB FIlOFRF R VYT nebL Iy At 208} e )
ant i bodylenticdh® sFEsEtiRlEIaMRCh AL LIRS iR SE{L%H&JS Iﬂ@ving deletions
changi ng_of just one, or a few amno acids to the
c o?PE‘? Beddierteds Wil asrthose gt bavasphstitutions avwell aptauralty occurring,
COAE! AEYmbRLIcAR allEHIAREERS, 2R m§ﬁ—hﬁdg§ar:%h{s%ﬁ%1eaq.conserv tively
mutation, in the constant region may be made in or gey
t oPdifpdvasiags. dhe wellikhewn flgerghine frameahaingst@rnstilasitodan
15 a st | | had ' nici.t . :
phar rran?gcg ilétﬁféﬁng I?l:i:%hlgér% a%str egérﬁ&@{/,f‘sg%de?gg@ggl 6é’?l‘f‘}?nx"’er a region that is at
haleast fhqug3 3 ampapridsrertuckeptides irolength tir @tae piefetablinbiteha region that
K h ff.ector functions. Generally,
gﬁg?gggﬁtﬁ néﬁ{a%gﬁgﬂﬁ%%gé&\?é? {eg%tﬁ'e region may be made

in or dé?he_tamil:lor‘qnidim@uehb@ ol itel g 613581 AAkiHies useful with the methods of
CQﬁracterlstlcs. 30 In one preferred enbodi nent, the
c

HEFRETEt IXETH98 3P, nof pordinedrigyihe i quspsesoipaier inmatura entibodies;
20 didneibédieans 86 readligneliird bitdlg 48BN e0S, @ SE&%SH%%%%OM
y" re

invention The term"chimeric antibody” ers to an
i PRI EHENArfeskhamames| Bich 1 'samtiealy(adtpred iantitmdiest molude those where
r @8 Sflino 86id BequBRlethh Ohech REH | ! ol codl. ar
exchangr;gd 1so_ _hate t he eant i‘g@%o%ﬂ%a?énag&gﬁg'e(’\?gél}%éegi?%&bc’dy'
10 hppeSais Y aBtorEI e frouste 05/ngdg 98 fist oregir arfyw hmiroiankie the
t QoRpERNSHA | jEherent or alter cl ass, .
effector f q%‘ci:jt_ofrf’ggll &glr? ;ebt?le g%)ﬁea?:)lfeeog?o%sﬁan%egéoﬁt i%g‘é?%fs’sby stte-

25 didireetpdmutation, de thie gonstrnt tegivo miayrbs nvdwipsrdaes ithgsvd 6 althethe

OIS BRGNS i SRR 2 B0

r @Qﬁmpolgmeﬁg cﬂam«ttéristipi Cglgr, eésiﬁm Hatf-1Hb), edr@flemér gk%ﬂgﬁgin%acﬁon
ex n W var .reglon having a aifferent .

o ARSI e B s8Rt Bnclichs SGRBrlG e th s aniiot variable
C égi@r may bemnhdetin dideStodm@rowe tHe-akd@bitdend BaSEteRbtics.

or di na skil ] mthg,art. See e, Morrison et al.

30 Sei encB s grefoges ey n("’]?@@?)":hin@ficg‘ilﬁ%ﬂd}’g ME0Q TeayHosietppioyed in

4 1R\ Bre@2hndet B8 RillinSleticas - .hods
125:191. 202 (19§91)n;galﬂ§né) vohe %lgfeélﬁltm}?\%iso[.l' 2‘?%%9?5%5996

439 dg brpiers Wiy immgnagldulin melashledt winleh ¢ thescdnetmetggion, or a
| pEBIOR AeRlo®ds NRESI fépﬂge(f cﬁfeﬁghgﬁge% sb that IR ag{i]éelnrb(i:’ﬁdYﬂg site (variable

10




10 I'n another preferred enbodi nent, humani zed

anti-a5(31 anti bodies nay be enployed in the direct
wae@amwsep2ocel | killing methods of the present i nRENUSZNG/009939

The additional human sequences in humani zed

anti bodi es further decrease the possible

I mmunogenicity of the antibody when it is used as a

hu mmrs kelinkp@int 4 eonsteniragipy @%P ifferenti ayabiered clhgspbffertos function

di 4,274
{1 REYBRREeitS 8}Jansq§“gé3’%)§‘f glgﬁg%ghgﬁ 8"*%15 g BRGReties to the
23 chi2@oid antémdh e, amema, $0Xhte helm;onle;growﬁndaame dll-ldgyetc or (b) the
r efv%a%ﬁ% 1|3§ rcf% Ia%opog%heé%og,plF algelr%g ed%%qetxlf: ag'%%%{tﬁg %ai,l;i?able
5 | ea@ondmemg raaﬂﬂﬁerraite)r alidrad altiberSpRSifiéity0 MVathod Yo 8@ ing chimeric

0 n whic nst on present IS
su Bgt?jé’ﬁh 51Iel“§fu'lﬂjé’ﬁ’tnlt‘& ﬂﬁoset ‘%ﬂatﬂ‘rg]ﬂ lig ﬁ‘%ﬁﬁo §FoB & Merrison ez al.,
c o 86ieAdRI2202 0D M07i (1985); Bfet LE @bT@hﬁqﬁes%z 19,02491 (m) G1111es etal.,
ferablﬁ | east 95% 20 i dent

t
MEinpds Ao HaP BT ISH et st oY, TR 416,567
S U s AB16,397] dach deRhicE N he‘i&y%%ﬁ%?a@%ﬁﬂ (4 At en®fin H&ntirety.

or nore native human i munogl obul i n sequéences.

10 Accor di lgngtherspefarrpdiprabidzent drimiabized ai-affl atibodies ay be
an s than.an i ntact
e R R DL DR IR0 a5
c oaddiapohidinmg sscwums dehdmanined amnimdfw fathes feegdadsthe possible

f.ramework reg

F
g R {TRL G RP o hdnd s RS SR Ao manized
fr wrslbimeof(IDR aie) disclosedtin Ui Patt appll ST No:{)ﬂ@h% at, Yiled Nov. 26,

15 <R i PR IRR, MhC P, ACarh ot RBERGutsheincompont by

| Nreffdienca héreing The termbYiuiBeiedd nbb&dy” ke kd i EihAeinopIBu1Rf
the CDR and franmework residues to |dent|f% f r amewor k

r eSTRRISEE A RYBIRR SATmeTark. aleashns aBf! AesiePly Al CORq diomcenon-human
COARBbAS ARd ﬁlQVHlQ?ﬁ'Iy' co¥staf réémﬁ%ﬂ&%ntflg Qﬁi@ﬁﬁﬂﬁih ly 1@6?1'&9&11 %rc‘%human

at particular positions. See, ‘e.g., Queen e
PaiigRnogiggglin epnsfany r4giQn, 15, gggast)zg)@ut &- %% apg preferably at least 95%

20 O ﬁ%ﬁdﬁ%{w@e L8 Qarty/ & aﬂmﬁﬁﬁm@é 1%&?]851311 Q%g{ t%g CHRE e

by reference’in’its entirety
huswkefentiadly idshtiep! tp cpmiesmonging pértsiaohmpues nlmm/human t h e

P TG BentsabheS MR Res oha AbButa bl e

WO p &0 B ierely. sGbstdRdinBntesdNban arbin@25huni9 vaRaBS@ymlfd handen

veneer i or resprfacin EP 592, 1
5 1%%3‘8@‘%’ e Somes ‘P’gﬁ TGS Omfél"ﬂ%é 79 §PCCEl: 9gff5'wW°fk
25 Stugsidies klathe Ihumlan frarﬁ’émrk r@ﬂ@s Ir7a,y8)@ Eulﬁﬂlﬂlte(d]xﬁ%ﬂle ca@@y&iﬁ g

et_al C. :969-973 (1994), .and

e raftiep fEiGIR htiesa@fi i, presiraly imaoys. safgenbindme.

V\:hTHBBe ﬁdirﬁevﬁ)ﬂa Qﬁlﬁﬁﬁltlblﬁb(&ﬁiyw 1@&1@1@6@1@ refhBALREEKAR il Rleart, e.g.,
t|re i.es. %%n anot her enbodi me human anti bodi es

-‘/emo cHing PhBe b actignef tag ﬁBR@B@ ﬁfa@ewmkﬁﬁ%d%iq identidy
an@anWb?lE féBﬁiuésqgl 8fnt R aﬁl%fﬁ bidd®n% 8 s }1&36%91 5 on to 1dent1fy
therapeutlc trea nment uman patle acco I Ng

30 ¢ HevwsHs! Aiaeverk residsepiteguistlal ppsisions. ovee, mn@neeam alb(ﬁbﬁ ePstent
c %@osb§ SERAA; 9%8998@'5%@ﬁ 7BY. 5359! %ﬁ %t ¥0%70 TELRQH niR RN

in the art includin
incorporated by reference in 1ts entlrety) Ant1bod1es may be humanized using a variety

of techniques known in the art including, for example, CDR-grafting (EP 239,400; PCT

11



10 net hods descri bed above using antibody |ibraries

derived from human i mmunogl obulin sequences. See U. S
w@aa081092000s. 4, 444,887 and 4, 716, 111; and PCT PCT/US2005/009939

publications WO 98/46645; WO 98/50433; WD 98/ 24893;

WD 98/ 16654; WO 96/ 34096; WD 96/ 33735; and WO

91/ 10741, each of which is incorporated herein by

r eeblicatien Wi 91/Q99%67 W Sebafent Nagrias25a0301 HoH), KY and 4.585.689),

be v%egﬂﬂ%&qeéiﬁ‘fa&gg (EPESIRI Bp md%@eégfgacﬁbn 8. TR 4580.408

of 15 expressin uncti onal “en
i miifay|ISesinicka st al bRrot. Mgch805a$ﬂ4e(ﬂ<2ﬁ4é;s&ogusim al., Proc. Natl. Acad.

[ IV inew i .

t e& g g?gg&y’ 3‘ @99‘?% g‘lﬁ Cch!l; L snu m%\(ﬁ a’rﬁn g\tl @6;8%2), all of which are
5Lo hbneb:gmamjoﬂaltmﬂm Irafeﬂencte in IR&M entmstrem ol . 13:65-93

(1995). For a detail e di scu §si.on of this.technglo

for proliA% e%%mn%ﬁ#WHﬁaP@%°§Wa@ﬁuﬁHQXWﬁﬁ88@Bﬁ%mg oth a
anhhlﬂ@ldt/e&ﬁbﬁ REd E&I@faﬁﬁl@éﬁlgrt@ rOLSE Y G @ﬁhpﬁ)g\%hfor therapeutic treatment
ant i bodi es,. see . l'i cations

9gPblEYs: pamt@@/cel:ﬂwo thagnegids 26 56 pre\s@t%aesms Fiuman antibodies

EUEQP5a0a Rk %Btfa lél@ 1

5 413 055 BoasLctby 3%’%35}%0&%& 2 ,8 gaﬂ E?%‘élfgd’%%e display
105 swémé@@escn@damvem@g astl@@s hbg@es @er@m figmuman gnmunoglobulin

?’r‘?@qﬁe&% SRy § r]?a?ern?N%g ‘4%4@%%?&@14 by 1181 ftfdgl{tgﬁ%ublﬁe%u%%g Wwo

elr entireties dman ‘ah
r e8¥g6n4be WD 8&‘5@683@’03%/2489%, W@I 9381 66541 WO 9@(—&499631’\792@ 96/33735;

us er.r d to a el ection. ",
I SR 48, REL e A S s
anHiuimeni yntibedigs ¢anaalsothe peodandd Lb;mgycran!;@nhmde tvﬁlch gteiifik@pable of

1 DEAELEETLER o1 B SOl LY UL BTCARON, e

Bi ﬁmﬁﬁ)ﬁd’ghibﬁmyg&ﬁs 807 2R GBer (it RSP this ieBhrbeg@'f&ﬁfr&ﬁ&in %uman
enbo% ge "Ht'éﬁp antlbodles ., an anti

cofpbedies gee Eréj‘n $23p - Reyy J@H%‘n%lnblg ?ﬁ]%ﬂ%@nﬁ’&ﬁﬂﬂaﬂed
I egis@RSidn BBMis Q&hﬁd@éﬁﬁ?ﬁroﬁ%n%lﬂfﬁﬁﬁ%ﬁﬁod&es aR@ hith &b onal

according to the nethods of t resent invention.
MVetHBadics ¥id mEetaenkeion Brogrgingsuch éléflba?ﬁleﬁ Iserlices Palepukliensinns WO

20 i n9s§/@4?89@f Wo 9%%?1027 gwo dé/ﬁ@&’ﬂifﬁ%ﬁ'é'%s Eﬁrog)@ﬁz Pl No. 0 598 877;

and 5, 693,780, wHi ch “are iTcor
heUeﬁ ﬁ’aW Nasf %ﬁb%ﬂ?é 5,625, 16 B,68RELY; Ot568825; 5,46&110@6,@545 806;

Fuf‘ 614 21%. %%8%%32(3@%6 9’912 QZC’IJ’ 5 B?Jljé‘és%pc?nl ageolg %ﬁ(%rated E}’ reference

t’hods 0 résent ’i nventi’on’ e
anhqrtm ah deir blhtaetleex Epmple‘t@)pm:fm amtlbodm:tlﬂmg ré¢cogEizel B&lected epitope

in testin bodi.es, f.or ecific.
bi élinlgﬂg U goleftd S L SRR BB oToc bipdRET Iy

25§ da?gptoafslya aeﬂdsdtdnbﬁmémmp emindilaml hntibo&g @@iazhdi@e Mittdoay, is used to
o osaie paREEn SLa ey P8 waady o oiing paye epiope Gespers
exdtiabj Biogclidotapyhnoigdobeyglog®f bi nding activity; and/ or
2) they do ot slgvéflcantl cross- _react with rel ated

pol ypepPABa %mﬂé(e Qliment, pymatigad ruidgdiestd capr pdafhecomprising
u Slﬁf)ﬁliey fv@ﬂiab‘leﬁ@glﬂﬁi eﬁﬁdﬁmQh §&is&§ﬁ@gﬂaﬁ§) %aﬂ' be Q%!be@ fr ltﬁérapeutlc

speC| I Ca react or SpeciTl Ca

30 | nﬁFﬁfH{(%?né ageording tp ﬂFﬁéVﬁQﬂSﬁ’@ the@r%elstsm@nh@mtl\égtho&; for producing
PO URARE Qﬁlbocm@@éré Qﬁov&i{ m% atrPFS%e\é" 7.8 PARPNBY 5,658,570,

affinity (
5,681,722; and 5) 693, 780 Wthh are 1ncorporated herein by reference in their entireties.

Antibody Function
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10 greater, preferably 107 nol-1 or greater, nore

preferably 108 nol-1 or greater, and nost preferably
wae®siedo7dl or greater. The binding affinity ofP@nUS2005/009939

anti body can be readily determ ned by one of ordinary

skill in the art, for exanple, by Scatchard anal ysis

(Scatchard, Ann. NY Acad. Sci. 51: 660-72, 1949), or

by surf gb%mﬁthaémfﬁhfr wewAbRT@tion smAlgy Brussionad antikodies fhet sxhibit

of

o Py R R 8 e o2 A RO RSBl Bhaing o

Ap pntlgeg@tlowm Skﬂﬁtﬂ TRthe 217 4q identife dntfodies &&CIfﬂ;ﬁ)lQ&ecagﬂﬁkmg one or

o By “RReylsr R attoy el ofiBRdisle S8y indine r. 1

5 antheb@ﬁhlBﬁ asipeshofd l6@ll bybibdifgladtivity;e¥/odl 2) 16§ do not 51gn1ﬁcant1y CroSs-
nifi canEI y cross-react wth relat ed pol ypeptide

An PRl BRbYPeRlidsinglelEst | y cross-react with

rel at edrpg] MBEPIH]1 dftiboates WRIGH &S :
they detect a5(361 "t egrsl n pol ypeajﬁE s u‘?ggr%g?erﬁiﬁlos{l}\ﬁ”ﬁcaﬂy

r ebaddor “pmcyfpsﬁy redetd ou éspmgﬁtaﬂ]summdamdadm sf theynbibd @ta o5p1

até(%m Do yg ide A}?f%hg ?r eg{tgpgelnvslthparl%g col %éfg,é]ﬁ% lf g(}sm o%rl or
10 k n gl;mter @kﬁfémbly{lg’f mpEpt igtha®r, i€ ?Mf&a&f lﬁ%ﬂ% o1 great?r ?nhd most
pro O0Mm e sane Cl €S re ngnpers oO e
i nplggﬁlﬁy ﬁé\ ?1 OF gieatst Hgimgcﬁf %ﬁ? aglsbdy gan be readily
| ntegiined®l e ep btdﬁiﬁgr QM'lEih&hé &g fonskah @%@Ja%h&dtaﬂﬁyms
angﬁ ﬁgl ZSF\ﬁg %E Mor eover, anti bodies may be
G fread Seiwti - PEY-42-d94PoPiiyetiiergdasmen resonance

| SpliRd BLAoRO %lvéﬁe't}p&" atntl%dysbﬂ% dsﬁ%’a lué’eﬁh'f&d&altagte{'lﬂﬁg anti-a5B1

a5131 integrin. For exanple, Ies ralsed
15 hupribodiss 3¢ disalosggrip . Spdﬂay [Aepk Sdebloarl@/m,gm Wil Nav. 26, 2003, and

rek sol ubl e mat
A K001 S50 T | IR LA trene
pohgrgispt i des will flow thr ough the matrl X under t he

proper buf f onditio eni a

i sol ati %eﬁ ) a%tgg glef y%ef%‘l%i%ﬂy lfﬁiﬁé{ 218 |n8ﬂ§$mé F PR Bgpsseact with

n orelate‘dq&dypepmiels VAntilewdeds ds ﬁbtys1 geficahiflciped- e Rlith d€lsted polypeptide
rat ory Manual , Harl ow and Lane

20 ( e’&‘g 671,86 I&X‘gﬁﬁ’ F’ﬁgth%fl%?ﬁt 5B Lisisesn &PYyPertids Sut nppRgwn related
Qlﬁdlﬂfébtlfés%ﬁﬁg Qls@ndiddd W@?éﬂf%l&%al ng%leé %aé} “Ctre \A?( Protocg)rl]s n

), National Institutes of ohn
Sol?@lec‘lﬂﬁ’i:Blologgé 5yls. Ageyhsbetiahgl 994 Bxgoiples iobknard M@ed polypeptides
2 |

01951{1@6931%%0% V%:: (ﬁl;(r)]tyitﬁg %glr t?@&%%&pecgs t a%genl{'xérﬁbe?y&l tﬁ’e %{egrm family
PaQﬂ prot@]gaisp;r )n,ut;ﬁiavé[j}ﬂ iRregs s polﬁ%ﬁdes@tem)ﬂlé nitatiah aLterMV anti-a5B1
flzpﬁ g?;l egregvea a}gg‘lg%(ﬁ?s Cnéayqé’c')'a(i'\r/g . gg lagaql%l};" li(‘@gtg Irc?ated polypeptldes to
ACl&dﬁﬁh@)oﬁﬂﬁ&fh thdt@pecifkBPbindS6 Wlll@(ﬂﬂ iflegd. - F or'@%nplg%ﬁt'lbodles
| mmunol . 2: 67-101, 1984). Repr esent ative exanpl e
S Jéﬁecgtogglglép &5BhH eth@ po](ygm@psf apadsorbed to related polypeptldes adhered
' %8&1%%%{&?;9 Ulg{foscﬁe% ’s ecﬁﬁc t§ lhuman oc?ﬁls 18?%8ﬂ pgldl 2 &ggs‘u w1ﬂ flow

preci pi tation,
( Bhto8g) the akmﬂ:mbhmier ‘(hB pt@sﬁt&ufﬁr &ﬂnditmn@Sﬁéh/ scrdefiii Bll&\iv@l@olatlon of

0 O SQnpef i t.ion assgy, ..and sandw ch assay, For a revie
0 ofPoT R G e P AR Sy Gla dlapels el gabpolypoptides
Ba@mabm AlTiabbratdlry Manui HP0Y L ahe@ds. kCORI Spriag $tarbor

7th. ed, 8 3
Laboratory Press, 1988; Current Protocols in Immunology, Cooligan, et al. (eds.),

National Institutes of Health, John Wiley and Sons, Inc., 1995). Screening and isolation
13



10 Specific binding anti-a5 (31 antibodies useful wth
the nmet hods of the present invention nay be prepared
wao boosioge7a process of selection for a5(31 bi ndPe@mUS2005/009939
General ly, polyclonal antibodies raised to
specifically bind to a particular protein, or its
nmorphic_ variants, alleles, orthol ogs,

co ﬁg@e?ﬁﬂ? pyidogicaisall evipdn fhsartdseeghndemenyal imamnglogymRaul
be (eﬁ?lﬁﬁgﬁﬁregso 1698 Bethofiat M. tAngslﬁ Iﬁﬂﬁh&oﬁ’é -§Sod @%8 Rcfoclonal

speci fi cal | nundreactive W t e 15 sel'ecfed
pr éﬁl@b(i"ilf(SePlgnmplmdi’racm@ghdmg hﬁﬂ (exdst), Acadamist Bress Ltd., 1996;
ect fi c ved
DL SO Ky Hafiih002: GEATISAT KoM S atiss of suen
5 nokweysl ingdude: @ommnémnrymoﬁoelemmpimmsaiyldfonnm(saw rd¥oimmuno-

S er%cI 7 %lr ﬁlfztglgﬁhﬁj(%lgl%}]guii&sslg %illtfa;%%?l(%glgég,'a (%)tt lblot or Wegtgm blot

S 0 IaSde mﬂﬂlﬁﬁoﬂﬁhﬂ cSﬂgpbﬂiﬁﬂﬁ%@@,SﬁiM&aﬁwch eﬁ;&ayu Fofla E@le%&ﬁd)ie ct

antlbodles ifically reactive ein

grmungly 31‘25‘\]?\1?@1‘}35‘?15‘93‘32%’ DRESIHTSS: 58 "SAF 4’_’ Pt & munology (Stites
Nh&uaﬁr&ﬁ98%}dﬁggna descri ption of inmunoassay fornats
and conditions that can be used to determ ne specific

10 mrunor ¥geific bind{ng anfirot5iPh sabodies gsedanyithghe @@thpﬁs efghepresent
'TH:I QAHTRM betppe%a %1?8!%1 Iggécfsi J)ﬁgleg@o ordocf[ﬁ blndlng yGenerally,

enpl oy an Conj Ugat
ef pdpdional mtmbethys railéhda t(a{péﬁﬁbedﬂy i tehypaﬂﬁylablﬁo&ﬂy ot By morphic

250 i ncl udi n noi et | such as

¢ A G SBalob P GR CRBT R, e Vs ooy be

pr efetedhé ybianynlyahae ahodfee tiak sre I’s!pdcﬁlcglly Eﬁtﬁmgfria@ﬁmwh the
e boun or

noi et "effector conponent” ] ( Lo
157 ??Eeéged&’&?teleg - ugft daipetp)god pet %ﬂ#t ?tfi@melam $nssidig binding
ei {diRkion BAVIALRAD ¥ubtfa@ﬁ1%’(9ft’ aftidotifa¥ Blat Qbss@edeh %%@4@ 1nolecules

bond, or noncovalently, through 1onic, van
el A IPHRSY phimreunogysat {pamaly a1ty e mepd. to st antthodies sypeificaliyheactive

TR SO R R s

aslpfetsbd tot Sbbcﬁdnﬁbmﬁmubtmﬁd’ﬁﬁy edaytiafidchsteingeede k), Vatlyw & Lane,

of cuI or .cel.ls jated, with or_in close

20 pr%@’ 0 & gﬁ?‘)ﬁﬁé"%@ﬁ%’fﬁ% o depsipham Ot s pofEas and
P@Hnﬂiﬁaﬂ@tﬁét(b@ﬂeéﬁsedw(@dmhﬁa spofié ManaetlhtyJ0I ety may
be a cytotOX|c agent. The term "cytotoxic agent" as

uggqu rein éefer to a substance that inhibits or
Eveng%—gﬁ%igﬁﬁ?gﬁon of cells and/or causes
dest r udh s@ne @fibodithdiss, thEh@eth@rcmldlﬁng CHneR etk hey érglﬂbjdﬂ?antl—

rad act%ve i sotopes ( Efg 1131, 1121, Y90 an
9 ouRETe e gh icHecganeisty. Theickesiarmoiayiany g any number

25 € Wf@échﬁél iholudfgd 1a¥&ing rﬁd?éﬂe@ SucBfas %ﬁa?tﬁ]x}qube d dfgﬁg}escglnt labels,

pI ant or aninmal ori grn, or fragnents er eo
t oXiPFRierably gnay ﬁeaﬁheémm@p@lnbh e f:ff@grnenm@y Korc¢effetdor

glb"?.g‘:h’g%nm gléx f’E)Q %blﬂ'ld. (gf(l%l{% Orll conjg%a?edg’to Ehe ﬁmp gA &) ﬁ,g}ttgﬁoﬂy either

)antl

curcin,
auwovgemty, thsough adinkeraun Ichdnatzalrboﬁi or ﬂcﬁncatﬂldrﬁly,&htdﬂglh:)omc van der

angd the I t|n e therapeutic noiety to the
aggﬁﬂﬁﬁﬁ?%§§Wﬁ %g’@% _Eﬁ the surface of a cancer

30 cel | N@i o syecs Bie RSapetid MEEEAS £ sthdlPmbREAE thhPmodulates the
concentration of therapeutic noiety in the cancer

afdiyigt e intggrn. dpn daothaagrest, thy thasehgaiée moiety affects the activity

of molecules or cells associated with or in close proximity to the o.5B1 integrin. For

14



del eterious side effects that may be associated with
the therapeutic noiety. Exanples of chenotherapeutic

wag@sorhat nay used as therapeutic noieties BT/OS20051@09939

10

15

20

25

30

anti-ab131 anti bodi es of the present invention

i nclude, but are not limted to, adriamycin,

doxoruhicjn, doxil, epirubicin, 5-fluorouracil, .

cy CEETRIE e BFRPRILF Fidty WAy be & cxtetpxic ageto phoisph Setetexic agent” as
t hiugddaResin RESEHo 3R bstaE Bk Mihibh@ ¥ LhEvon el '
(TAX(]_TMH1 Bri s(,)taol o ers Squi bb col gsgl)}?ﬁlggt?%cdgtcgﬁ%a%dm

N. gayses dastuciion ef eplle| ThertaxoiEnrEmiad tRinghde radmnabiévedsotopes (e.g., '),
Rofes )90 tser g, SRk at hal :

U1 bl ey T B Sl RIcHBLAE B e Bt WA s RRRY active

m tempeif hadgriahifengeb planberenimal oo ginseri frgments terelf bSwieble toxins
ca i ide. daunonyci.n, carm nonycin, .
it PR bbReenoft RS AR 1 ROBEI R B RS rebtipiein A
( selmin)abrin RahainNaircid, c6ith, plafipmy&in FddomGeih hivdigiaandi (88, auristatin E,
6- mer capt.opurine, . actinanycin D, VP- 16, i _
chPOPERBHRFL 2B B LvecHidhehrapettie mgichetorbe s Sjeitosrin
NMUstpésdd on th SRfEOEH ek i8Il hdtioalydefveMotih@BasB iR local

hor monal agepnts that act to regulate or inhibit

hof¥SFRETEHER PlReTBRPUEie STy B fbmcaserraifiipind pisp, bathalso serves to reduce
ON@étbBéiRRRle eﬁ%&@ﬂhﬂﬁh&}*’lﬁe‘ absoctaf Wi 10 eféa%g&[&qnoiety.

i nvention may be carri‘ed out wherein t
chenot Wereamasof ehempdivrapediosage s dut mhpvsed as therapeutic moieties with

adpl.ni S PP lon together with the.
SO U S Py LWL AV AL A el B o,
Camiamgbiénddmtwt_arr? daxik epilh&ﬁcﬁmts-ilhlmmmdilﬁ ngbsipecﬁrﬁlﬁﬁdsﬁﬂ ("Ara-

to of ki .Nng _canc cells, inhibiting, cancer

cef T oREPRrhartios  Bftaf ST Stadi exou q rpiterig (REKOL™,
( 3BristoltMgers Squibh Oh@laBNREficefd| N'J9, and QoRsthidefCIRANOTERE™ Rhone-
a i(k?od . C‘ﬁncer IS %Eh si o] ogi.cal _condition _

t ;%;u CHC NPT}, I9Xatetea e 6%195, Eisplptin, @?p&g]abi& Y«}@blastlne, bleomycin,
Undteshslde} it fagi @MtomGan ¢S Enifoﬁ&iﬁbﬂ&%i&kihiﬁ@bih%ﬁﬁﬁe, carboplatin
neopl asns including but not limted to, carcinong, ’

| VPROTYE: INaQy G arRiapEpHE, AmirRPtiriay fasifnemy dib meitoh s cing)
2 T 1 5 a _. ; i d f
Oégﬁé Ql%%@l%%seggrétl@g% 4,(@2%,%379, 5 ﬁg,r (i 'éq(f & n?,ace tcﬁ%zp%rme,

cancers that express x5(31 on t sur

neAPUBRITYCA} HeYBd 6, dibirgmbuckemplphdiad sndipthbern ralsted niteped mustards.
I NSy ERIuabYE, o A der. cancer, . ...
breast ¢ anc éfrﬁg 8%%1%0051' dég}ﬁé:rgig,nh%?g?éo@gtr ¢ E)mnar?gﬁ%ﬁ g nhibit

c divsaene agtiomert @miors suel avtamaxifapand peptistonc ancer

pr ost at wovarian. cancer, renal cell carcino

and sp I‘gtgﬁagge? & mék%??flf ﬁr%lrnv?lgloﬁ W%F ic?rélle‘if"iltr%heﬁeé’% ©

ofchembtherapautik bgegtsritiscivaéd groowimk adiiist@bdin sMoiniTBtion tH&Yher with

beni gn. or,.mal.j gnant, and may incl ude pre-cancerous, or

czﬁ%%?lé(ﬁ%ql a@b%"i%g aﬁﬁwgﬁi@éﬁ&wu@ﬁcer cells typically

formtunors as a cancer progresses. Tunmor growh is

actoomandiediony an i ncrease in vascular density. This

t unor q'lelovascul ature provides required nourishnent

that al' PORSSTEREFEIORE dregird tormethads of killing engesticells, inhibiting

aRhihdPENI PriBE ARG dfs? nRPlstazis 1) ¢ AP ’
ﬁ .aSlS,]lglr %%éﬁilgfo?@? él??érkn %ﬁ%cancer cell’s

(VEGF = vascul ar endot helial" ave
d SWRrs tithaa@ntiody | Cawopr isr phipeldging coudition typiosityhchianc@rized by

VaL s%ﬁﬂex%&ing aeihaly gr%ls&l%h (éa%%er ifc1es aﬁ(imryligitlan? 1|1e'o’p1a‘s?ms including

but not limited to, carcinoma, lymphoma, blastoma, sarcoma, and leukemia. More
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Ain Invest., 110(7):933-41 (2002); Ferrara, Nat Rev
Cancer, 2(10):795-803 (2002)). The anti-a5(31

wa@paosioeady; M200, has been shown to inhibit angPCUERme$/809939
invitro and in vivo in rabbit and nonkey nodel s of
angi ogeni ¢ ocul ar di seases (e.g., advance macul ar 15
degeneration; see, U S. Pat. Appl. Ser. Nos.
10pF2gulp7akamples eficanpars thaexpre0®)Blamdhe ¢€)) S88PcOHE, may be targeted
| e OB el s nefAE o BN e B B pcer cancer, breas
i neamtt, ooloh sarbas fbrosdicdniee s lcpices nkhsttis arlabMa,paRdreatic cancer,
for types of cancer .a5(31.integrin is expressed
o PR e B iy o P B a9 R Fmkd €5 on

5to 20 Ahemenidephaiféraingardsh 6 @fls ldoRing 6Mal growth controls. A tumor
vascu%ature), and that targeted binding to this

suPRY CENIEB K" TRaRgnan: A At NEBRAPTP-EXIFPIOES, oF cRficpiors, cells and tissues.
ki Chhdagcdis @9 f&ﬁﬂﬁ%rs%h!c%ce%%@%§ Mdfor er&M EIcRompanied
characterized by Ior oliferating epithelial celﬁrs .

ex BY ek ¥cregseds vessulapdspsipe This@merneoypwnisture progidesdqwitedh

anhburRRiadd RRLIARGL : i i ics anti-
vas cuul ature formati g%TS% eg/g@g %?1 ?gééﬁ%%ﬁagg%mg?dy therapeutics anti
10 at pakkandpnaNEGF [VEQE =casvoler erglothelali ggovalth fantdr) havie demonstrated

a ble to very 25 earl|y sta treatnent. (i.e., i or
A i R T
t oClb'tg ek, llt((ij(@)l@iﬂhﬁa (ea(n)yFesﬁafthanwévl”@dzca{ )2@10)3?95@13%2002)). The
wou i ncl . , are no imted to:. 1) a patient )
m?}“ﬁ%@f‘ %aa*a'gaffyp M Bemabme i iipis sposdhags @aFagddn vivo in
hi gipb® bRPRBAK ol of i(%@féi@ beRAER B U O aREERSERIPT

tunors (or mcrotunors); 2) a patient exposed to a

15 v eflsgepmsntian seal & ReiglprlcSearNes bi{fiddsd 74nfilsd Vo026, 2003, and
P o884y 936! Hic@TApkit HD2064, QUHETWVHRA it Berl¥ySie
pat i ent vvhoge é)enet ic pr eéll spogéiﬂtl% geﬁ%}%géoésr,ﬁgtggﬁ}re%reme
evhadginted by a genetic nmarker for a cancer) nakes the
likeli . I nt _hi gh.wherejin the
cancer h@%ﬁr%&&%%égén g%@s(\ég P R gf%es t #&Slrn %ts& Ur ?‘ée@'e%.hatl:%’f many types of
exempérey 534 intpmin ie atprevsédonahgamntité of tpmetmmeisl téRinfaddition to

breast . cancer (e.g., BRCA gene _positive), or. in 16 WO
20 508 PSS stk e 0ee R e Bt ndifio s rfuce
C 2RSSl wiRAKSHibbRSrc Q88 th Sel-Ertifg of et oanclzer k?célls. Consequently,

m cro-nmet astases detected by PCR), w

paganers phardcieriaed by proliferding epithelvd celdsrdxprestimg@SB1 may be treated

preventative direct cancer- cell killing method :

S R AR S FOARBicns St 145%3 =bY Moafr iy pgmation.

anBédaodthis mettad of Miaskiap et kilingenes: ¢dlid iscatet) @ iddinenable to very
95 [ ncrlea[séed canceri{‘gr edi spogi ti _oc, ang tunpor markers

i g e ah B featmert( {RT0b BB AgeV BMSpIRgaE Y unor  may be

found imti¢hemeaMiel DbieBOi6A khel daflRE@ESHBMBANGS treatment would

dat abases. In addition, lists of carcrnogens and their

expeEds Bul sy prtdimiled fo: d) enstioyt Vhhas ada prehmesdiagnetic ssts
BALLARM Hidh rO8abRIPBPAL 8leldpiof A Brelilol ok RN (b
those of ordinary skill in the art. e of ordinary

s kipicrotiragrs); ba pAHEskcxppsed tad YATE Pote sarciegertio goimhmmentivthose

30 thgoWBidty dPullp ggggsg . 0 t ect.] 131 integrin..

expr es sllt}c’qn on cl\gr% er ngg? ﬁlgfl atr?ldgg |a§’§ {el%rﬂ%Véll%g?/\%enetfcopre‘gsl’osmon
deegr, pé eredanbet hier gactubprket fonaganbe) makasahd kkeliboddhe cancer
eaJeLIXIBEnglg %jg%%v%%reerin {hre %aantcer:rre cre]:hs express a.531 on their surface. For example, a

patient with a genetic predisposition for breast cancer (e.g., BRCA gene positive), or in
16



nmet hods of the present invention. As described in

Exanple 2 below, flow cytonetry analysis reveals
w@3(3m93oms egrin i s expressed on the surface of PCEUB2005/009939

lines originating fromat |east the follow ng

cancers: bl adder cancer, breast cancer, colon cancer,

fibrosarcoma, 15 lung cancer, netastatic nel anong,

padeBRome Preiweicangst sw8Eier basthserc atectash(a.gi, aricroamaiastases detected

an I C

o SRS S, OO LT o bl e coner.
rmyzelbhlhqgandthmwmwm apbafuateutical cbmpmmdmgqf ag amies81 m’mﬁbdy is
express_ ab5(31 but have not proven susceptible to
an?@ngﬁﬁF% eni c approaches. Cancers in this category

5i ncl udeGehudtindi¢aging ot incteateld @ahdeOprediBpdaltRg i 1&ARGRATkers indicating
breﬂgt canc fi brosarcoma, renal cancer, pancreatlc

cafdptinog GEqeplaping Aiast mey e pui i dbrciancs: biargisaklgeature and

andatiBdsas A hdditi 6 1 8 Bercihdbess Qﬂrtﬁélﬁé%paﬁré/ 1eR&18fHaf ér@egly increase
enmbodi nent, the met hods of th resenf invention

nay
be CHSEFIKATY aablemihe piompdical @W@ureweélrlwvv@aﬁ thepesof ordinary skill

wh t
™ gl{tg% tQ1I’t ' gge(a gﬁ&gﬁlﬁy bsg?é{}I’lQI ise tl{eg El?i Ii/ersg_g!:és%éeﬂfépcvﬁh the well-

10 de Froevet metheds fQDMGOSﬁg péAkintdfgon expreatomwg Chnumml]ﬁ,’idlsclosed below,

patients a yaniety of cance
r e% r(gc rmm\@ Whefher @ pibic tt&ay F’%c %“3 &&? Iarg¥ 5%% Ajance ftment
( CR@)hodsm%ﬂ thepreEen( hiEh)t].onr AR abscﬁbéd 1n(EBtﬁmplaQrmlo(uR@G)v, cytometry

hepat ocel | u] ar ancer | un n NSCLC) ,
gﬁaﬁ%ﬁgtrp%ea{:s Imtf’ 5@) is gﬁﬁ?%‘?q %ﬁEgF e%?\'cégmatmg from at

br @Astlthe PBHGRE cAREds: HIRNMRT Bfnc&! BleREahcSK b&lbn Wer fibrosarcoma,
det erm ne those cancers that express a511 on the 30

15 submg cancst, metpsaFic Byslanprap.ipancrestic icandgy prpstateanger, ovarian cancer, and

an}&mﬁéﬁ%%cgﬁﬁhbody (e.g., II'Al or M00O) to probe
tunor bi opsy sanpl es accordlng to standard net hods of

i munohFuthemkaes dl;ect CaASer@elé killintgagethod @t@mb@nﬂmventlon may be
b?g&%’wlhﬁ)‘% ﬁl? fo%ttrg tln cers tfrc{t Tess oc85|[3¥ Ls?HéhavF gﬂtﬁroven susceptible

awneaﬁlgmgaiMaﬂ@t@aﬁds @ﬁ@ﬁzf in Iﬂﬁﬁ be&éﬁoﬁy @atludd, Bul¥e not limited to,
@ 92073 PCT/ US2005/ 009939 showed a5f31 jntegrin
8 2L PgigeT, Rrepst FB1eok SPTORUPqTAR: 10| gancer) panpieaticoauehappsiate

t 0caﬁ1>é&€6¢arﬂaﬂﬂ adnceﬂ HlﬁE CarREA) @ﬂid BeAGAIcSmdhdomaben b %Qul&l@y preferred
express a5(31' on_the surface of tunor epithe

al
c eF‘P‘é‘Pd“EI%TItﬁBe Peibofoet the pretentinysnbas ymay pgsedito frgat any of the above
I eGQeA6s GVH@H%mttﬁlele%%eﬁt%&ﬁl%ﬁsc‘reﬁ‘hétbrygghéfﬁﬁﬁ)?sotTlp.laﬁtl -ol5B1

t he cancer cel _ nmet hod of the present 1nvention.
5 {iibadid M308r{velocixipri@bbliastdgmonstretadpires efficznyder traatihg human

I
e G e S
f I chCR@,MqlanomdmIquml el cta{d{mnnm(R(Iﬂ)t Iepsecafular cancer

ettt ol Smetr GYReres Robrsateeat® Blromrut e tPARS) and breast

examaﬁQBGm on the surface of 21 well- known cancer
cell lines. Based aon this result, these cell lines are

susceptP Y Of nay slgll may determige fhopq GoREPTU SR T PERt o2 Risrghe
30 anédrﬁ@@b%@ﬁéb@cﬁ@lL 'I‘Qelfs% 'ﬁEIﬁ EE?MP&I% 19 nf»&ﬁi (‘ngv ;ngh' EM200) to

Furt her nore to the ext cancer ce
depreberiuned bllomyemmpbs gcoaﬁli@lto cfandard nethoflaefimmunohistochemistry.

As described in Example 1 below, immunohistochemical (IHC) analysis of tumor biopsy
samples taken from melanoma, lung, renal, pancreatic and breast cancer patients all
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and the cell-line corresponds to, originated from or
is derived from cancer cells present in a cancer

w@adosemoy3 t he net hods of the present inventi onPOEYSIYE5/009939

10

15

20

25

30

used to treat such a patient. For exanple, the NW31
cell line, which was found in Exanple 2 to express 15
abJ31 integrin on its surface, originated from breast
chowet offinplegtn &m@@qm emtunyor epitheliafcells rigismeasqnable tblexpect that

woul d _i mredi at ni ze t an,

ARt g il O Y o o aceit o epithet ol

'dganQH@r(Qﬁ&E& ntéthdas), Bel IBtrBdsizédthaithesd @ iets. will be susceptible
nposi ti ons Fornul ati ons and Adm nistration of

Aﬁfhew@meégelhm%ﬂtqd oA BEPICSTHITBBE s useful in the

met ho I b 1365 dRLné R R5B1
i sol a?rz ﬁltl@}gagﬁ%?g@{%rgﬁﬁg%dﬁ{d&?{%gt Iy rgg}gtt) act eg Wlot P
cel ertfge erpresionrusing aw psti-o.5 Pladibddy oid spadind flowgytometry

anti-a5(3 nt bo /4 2 a

i esi RO 8 g of Sy sl tnagr s, s B Nenie.
erlond NG ﬁfto%ﬁatry%&@&nngaﬁdeaiéﬁl B, Apressidnl dneble s‘%@fabé of28, well-
2004, each of which is hereby i ncorﬁor at ed

rl"élf)éfrlémcéf srdlrlien . Baspdon thesyres ¥%@ewe #@M%alsa?ﬂale to direct cell
sed
oy M LA 5g g, S LL e gl
Zﬁﬁe&enmm ctdnthe sxthﬂraeiaycelr ne‘lbhlpms d@tamlqu tp eXess mSél on its surface,
Elil 1 Fad d ? q ﬁr L3 dI rn% %io cancer ce ls resent
SR e SO AT T s ERGs APIT 2E8 SrEAREE Fanser ssps
tif@ caiet pdreslly the Buitiddy ofthel pfé@éﬂb gﬁrﬁﬂidlynayﬂy: ub& to treat such a

det.erm ned us ana tical
tf@&lﬁ‘ﬁl %‘E‘a%l@i?h%ﬁm&q R R lg?fx?raﬁ]ﬁ&r%smess
Qs8R B TRAGL oridih At Borh DEABRLAGE ARttYs. ¥hsequently, one of
antl body that is the predom nant species present in a
mdmawphﬂlamucbdumrsedmds regegizk thet dpenti ISt arfitbiody mgpy be used to
etﬁeﬁ% %hegs‘t é%rg%rrﬁa’ngwn adgﬂré%a Caeﬁyﬂy%léglﬁ&% é’f%w%h@ ﬁ%17[((3151 etic
gel is substantially purifi ed 18 WO 2005/ 092073
mﬁﬁ@ﬁﬁﬁg/ﬁﬁﬁﬂﬂ{ﬁﬁms Brded dminks Antibpdibody used in

the p nace th nd v en ion

| east 8‘# é ﬁ%’f’gle n%'g tg‘f" §/ne dy etgts? PIgEd5 b H?%lO%é% be

nRsd m@rnaécﬂitacbilw patifib®Rsh aﬁ@ Birgthy @onthdledowit exmceas cells or tumors.
enbodi ments, the direct cancer cell Kkillin f

P BT G HBF 9 R ORHER - B RrhP0th G BAD0) i iefosed n

%ﬁ”s' P&ld}xﬁﬁ S NdsOf (Pl aat7akile B Ny 206 DEUITREEMN 43056 Hiled April 23,

osition that I's administered fo a subject in a
t20@|4ai|@e1m of whikh is hefebr tcpwperagpddiyeterenee hegaie dF300magyrplso be

r 4 £a Pat. Appl.
SUERPSHSBENY, SLRRIG AR k8 BE80L 08 B oo
tmsz.glmsﬁnéd ihmle 8612004, whiclels hetebpincearperated by eeferanes hereimt The

A8 DR S Bt BTG ARy g o

deitiBodY. Rufigy dnﬁelohlbga‘rﬂﬂﬁ‘ﬂby baﬂétymeﬂe‘demhﬂg\sendmd) omlytehl an

anti-a5(31 antibady for 10 t. ea t can

TR GBS RP e A BRI PIPRL REa oo e
NEyhidEhrod @by eth a@LﬁBd)dyl tﬁﬁ'lé the pﬁdd&gmmbem present in a
experipentati on. For ex , 1N th§ conte

cREFRAEFHOP ipenmdsTed tope sph%arnélﬁ PYtHied) §ORTRRRLE %3%%9}1#1011 that

' e?(hﬁﬁts 2R %ﬁ@%'d@n EH elécﬂl‘bgﬁérgﬁb ged [k%u@s&aﬂﬁ@ll}eplﬁ'fﬁeﬂh e
fol ]l ow ng ef%,ects inhibition, to sonme extent, of

tunor grow h,
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i ncludi ng, slow ng down and conplete growth arrest;
(2) reduction in the nunber of 15 cancer cells; (3)

WO e@dopioen i n tunor size; (4) inhibition (i.e.PCT/US2005/009939

reduction, slowi ng down or conplete stopping) of
cancer cell | nfl [trati on | nto peripheral organs; (5)
i nhi bition (i redu on, slow ng down or conplete

st OFPTAYY: tB? a@ﬁ)ﬁé}évseééw ﬁhe ﬁlé%r@gf%fsaé compgsiticup REe dvertion is at
of 1@5&85%:@1}9 Shork myféwow BSBRISH, pifR] £ Y pre %bl}ﬂmédst 9% pure.
not have result in the regression or reject on
a t unor In raﬁ’r'arreci er(lbr)dlm@}tsa dte direef cgugep c@kklamg megHfodgheared out
S
p h ar rerlé% gleiﬁ%( Pﬁ‘sfﬁ%ﬁdg ﬁp%ég I £ ?%bg)g © olIre I}%%%?aﬁ?ds roaat ﬁ%ﬂnﬁewcal
5 C o] mnp’ds;tlonolmn lisi aslenigisteredind a subfeCBih aahdrbppadyaligiesBalve @tholukt. As

rrmc C table carr r exci p| ent,
o BREEREL o B R R o S et Blea o ot g plarmacential
ex ﬁjrmuhﬁbls or QimpdEieibh tharie bificitirio bhe, alRMatRERkHd 63t least
' whi ch are nontoxic to the cell

co ion are thos
%@m %tﬁﬁ EAISEr 28¢/9H LR PR pRsY/ %ftcwéwfa@g%a delénieghenethods
C O R @BfeFrAthing % BSRpRYEHy BXATR ISR ul of 2R XS bcg Q‘ltﬁ)ﬁégj #or

acceptabl e carriers include buffers such as p

10 cj fregiment of pancen die wellﬁn@@ntodh@g oflerdinant skdkmdhmrs and may be

' n@été’ﬁjr ik eﬂﬁﬁ‘i’c{amf ﬁmﬁ% % etlﬁg!a | arFor C agrlrf) tgca%’cHltext of

t han about 10 res ofypep e; protern
ascaneerfreptaients @i ﬂleregelhtg;aﬂ}nc;ffe@tlva ammmd 0k ebahouis papable of invoking

h | | pyrrolid

ygﬂ &glxl(l:(llr% gf tgcg Qflﬂ%ng ﬁ%f‘é n@)smg'gl%ﬁ“ é‘fﬂ%ﬁ gxtelét f)%l‘“ﬂ&li ,gﬁ%wth
ar glphdmg, dowiny dowe andm&q@ghﬁth aAest; (zjlrscaleﬁchﬁlhlﬂﬁkﬁﬁlmber of
M R T T -
al eomipddts stepiihg)as camraitell 9afilQ4tichahtBipkAphersd @{éang @%5)Mhiltion (i.c.,
coua g{) ’:Tg?ns s ch as sogﬁg and/or nonj oni c
sUFFPACPR TS R ERV L PRI F9PPingd Py eanrsy el netspeis| (6)
( Pief@incemBsk of Qnm&@ﬁﬁfnﬂﬁg (i)e7s§oﬂ:> Wﬁﬁ?&%/bgp&% Rot have to, result in
PLURONI CSTM A variety of aqueous carriers can

ustB TegEesgon oygiertignent adunety éndéfﬁd7)t ket fojspme emhlets@f one or more

20 Soég&al{pltdmsas%&%'t@d%l%ﬂtﬁé bisragnd generally free of
es

irable matter he pharmaceutical conpositions
may be Te@himmagaiicspompesiteans fayadinjnistatibn Wlibwmmonly comprise an

S t a%'h-&ﬂlﬁ %Bjcﬂg) dﬁs@&b&i i %gaﬁ?msalc;lﬁlﬁ%lgrﬂag:é%{b %ﬁnil%}‘ or excipient,

1 oNns
aqn’efptahlyl an aqms baraery A&Uﬁﬁztbﬂmcca&‘ier@%xdﬁpﬂﬂﬂs I &@Qtabilizers, for the

S S P SRR g i

25 a@pbﬁed dreebtd Miahd ddseges @ndJconc&BEtion¥ el 3l CExa

30

ikl
chl or.i de, .potassium chloride, cal ciumchlori sodi um

| Rbysielasisally aseeiable GragHEehuds butrs spch avelosplivice Cirater and other
Wirgdnid £id3Eaibxitightd MEluEE aRBlie A% %@%l&éﬁﬁwéﬁgﬁt‘ (Ielssotﬂan about
10 sal.ts. The phar maceut i cal conpositions nay
I"eRidNesRolPEDtifs) Rroteus: yeh poterugmklhgmin, eelati, er immunoglobulins;
pr f) uch
aslgﬁnl%g?%g ?iqgﬁlgﬁ»%rﬁgis?g}yﬁ angghghdcfﬁg n%ﬁé ?0154 Jucl? Esf%j?cme
otghesmige sparesine, Bigindiey lwg@ntnsnossmw@sshsacdmdd@t erother
fl Lo th
S 280 8L RSB R R PRS0 o
sugar alcohols such as mannitol or sorbitol; salt-formmg, counter-lons such as sodium;

and/or nonionic surfactants such as TWEEN®, polyethylene glycol (PEG), and
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formul ati ons can vary widely, and wll be sel ected
primarily based on fluid volunes, 15 viscosities, body
waowdoglp20and the |ike in accordance with the par€T/T81085/009939
node of adninistration sel ected and the patient's
needs (e.g., Renington's Phar maceutical Science”
(15th ed., 1980) and Goodman & G|l man, "The
PhELVRBIES! 2! AB'amts obequeqiscaEise an b vse(dHag o effered saline and the
al e
e g tisg sttt Inorkd @bl kel BREORIRRLR ) e
anu)héumayeutlsalfcomnoﬂlm thayde atephmdrtu@ememuaial oalijameivt iserilization
5n3|ng a solution of between about 1.0 ng/nL and
hﬁ?nt anti body, about 22 mMMto 28 mMcitrate,
5 ab out 13he phulhéceuildbcompoSvidhsitsdGnbpedntten plurflddétically Yoceptable
Pol r bat.e ( TV\EEN( at Hof. 5.51tq..7.5.
pr G B SYDRE asEr iy PR Py SolpetaF satigbnciich e i
Eefa&ﬁﬁﬁlg&B@ UﬁffﬁlHﬂggig%tﬁ m%kmtélﬂgﬁl?@ngl ks BR®Gthe Mkie fe@, aBHMm acetate
et ween out an n a partlcu ar
pr é?%vr%g&zée @ﬁiﬂ&ﬂ%ﬁﬂ?ﬂ% ealeim choridesediam lacip 6%‘%/ othegn
C ORRArhRESutiBal §AcptB Bfts, ARHLis HBarf) tdBETHe b(ﬂﬁ‘ iR 8RY base addition
about 25 nM citrate, about 150 nM sodi um chl ori de,
10abétlts- Gho BhAmaATapEeA BampositioTyEN sy Jochige ong orameskiofthe following:
ab@%eﬁprétemls Ru@lREE Y Mlﬂ%‘fﬁrs ERgs Qﬁﬁ}é Hﬁﬁ&dry@éﬁgélcellulose
anti bo har maceuti cal composition ma
co ﬂﬁstqssevom anH othst ﬁ@pbqsebwdmg agrafs swmtenelalané pihet flavetiyg agents;
ma
onaeREnER, oy Rul oBRl) L oRBRIRGH oflriod) in these
c h éwtumta@pnqcx@umw vadeptand ik be seiebﬂtqd prhtem[ly psedlon fluid volumes,

f
beJOS%JCS, o) gwegégteatﬁqﬁle Ccilellég oréaan ﬁﬁ Sélp%%ig{ﬁgglggﬁﬁ of

2

or C ear
S o hdihindstraothielzicted agd the patiene's hMB] (elg) %Reﬂﬁﬁgtorpﬁ Blic@madduyical

S AR DA RS iR S B

Pr ghetpdubiys” (Hardian et 411 ads. J1©%)) and preferably 5% or

| ess of hydrol ysis cllpplngEP observed, and no nore

t han 10Bh2 Hpiapd enkadines) ob G srethods of the Prepnyt Biyemtion, the anti-oSp1
Ogg gﬁtﬁ%ﬁ§ is%rnll ate(f %ra'ﬁlqhm degicar 511:15 @ongﬁﬁﬁ%%tsroﬁl'ﬁbg Bf between

and osnol a ornu
t happut 1@%@@@@@ 15 Porgmb yniilpdy abhu1n227I@M1tQ @8¢mM citrate, about 135

pr ﬁ'fl\? b 5 ﬁ%’o:!i?u?x/ g:ﬁlfon&uﬂ% 09,%—]6.6?%?0?/ ﬁe (gTWtEEN %80 ata pH of

admni s |on arnmaceuti ca
cohprio § 15n @reafcmbly,ah'é BH rarggr o the dilgeig fd)mluaatsu ity etweemapo @H 6.0 and

car fl a_var. of ways not ..
i & tﬁg a]th{] most gl'ef?l'fl 1¥ bet&’g%lb o‘ut 1%&3 y'«md Ipﬁt g:ﬁt&? d)&ls‘t}cyl,arly preferred
251 nbmhasrhﬁalhtlﬂye pliaﬁﬁnceﬂidayqorﬁ}foamsﬁecmtﬁisbya solution of about 10.0 mg/mL

i/gt@]irltﬁ}éﬁr i glﬂggltﬂ{li%icvria t A an‘gig ghoélum Hltlon euzlab%tn (? 5§{% polysorbate

i ntTWEENPy 8 il BpH1 Bf alidht 6.1 [ASHHRE CAlbb¥imehds, the ab¥Rb bnti-o5p1
reco%yl zed that anti bodi es when 10 adm ni st er ed

or apfopdy Bhsmpesuiienl perarasition enay denhed Fejerrise grehenrvtheyapeytic agent, or
ty Fﬁ&@%tﬂv@flyaﬁ Adnﬁﬁ@tgred % i Eﬁfenﬁ%g&gegwlﬁ)ﬁ eﬂ?ﬁnﬁzﬂ@uhcal n}{ effective

ecul es a conpositioh to ren mresista
30 t oametrdiofanoghed clempfhrerapeetidagdntol ysi s, or by packagi ng

the mol Fr%fé}a% th #@ﬂd ?&%ﬁ%@o{l S‘Etﬁé éh ceﬁhé}ﬁ] Eorwéoas{t{oln?% 4 stable,

such as a (0] 0] arrier
pr otlexddss, g clrgren EBgHtlly@mlescent solution exhibiting no more than 10%, and

preferably 5% or less of degaded antibody monomer as measured by SEC-HPLC.
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di gestion are well known in the art. 15 The
phar maceuti cal conpositions may be admnistered in a
wo a00509207Hf unit dosage forns dependi ng upon PEEUS2005/009939
nmet hod of adm nistration. For exanple, unit dosage
forms suitable for oral adm nistration include, but
ar limted to, powder, tablets, pills, capsules

and” ?fi‘é‘ﬁg‘@s‘mf?ﬁ?né%@?ndd%%&@bt o0 @éleeﬁs@dlyﬁwlyals clipping is

pabbde%éhaéndmé At 0Rf aﬁdlﬁef@ﬁt)@%‘% 8f 1edshe antaoQ)d eoation is

invention will depend onh the purpose 01? the t %?%%rﬁ
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weight of antibody (in mg) per patient body weight (in kg). Thus, preferred dose levels
include at least about 0.5 mg/kg, 1.0 mg/kg, 2.5 mg/kg, 5.0 mg/kg, 10.0 mg/kg, and 15
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I n accordance with one enbodi rent of the nethods of
t herapeutic cancer cell 15 killing of the present

WO pws930e, a pharmaceuti cal conposition conprPGI/N 2085009939
anti-ab5(31 antibody is admnistered to a patient
intravenously at a fixed dosage, typically about 0.1
to 10 atient per day. |In enbodi ments where the
phatefe GPfP’@hfs the dpwds edministesed tg diri netient s anfintravesous infusion over
seglyagde dA(ﬁhtﬁd?lal M&hn%ﬁbaa' Hnl?telb;g dy, r%ﬁ\é}({e}fd (artuﬁeg;se%oa such that a
| umen of an organ Into b d
fi ﬁ@ﬁ}tﬁ@ﬁ@@@ﬁﬁ%@tmn Imestﬂﬂ)llt}@d abﬂ:gpatmt) Hoy epemple, an infusion of

path ;Pl%l - |y hi gher
dos ag@9 g§9 Q&%th@{ 8?('eee tﬁ%&% 0V§1ut?g E%%rog yf\éopl cal
Sadmi ni st c&ielp@erfeltal eflebotinealt, ticintial sprabiiteds dbsiig level and schedule

preparjn arenterally adm ni strable conpositions
Wi F1e SBlEcRs e thah 155 et PredicpoRRKIER SLRIP FoRceH@tian below the
€. gafe meRepdRGERM o%nce'ﬁﬂ@tﬁd}ﬁ GEAlTh PRArm@EIKBREE studi®déhrried out in
Goodman and G Il man, "The Pharnmacol ogi al Basis of
Thawakes(§-&scynomglgns). Fosexprwle, Hryynamalges wankeys, the mean peak level
CORPRSLY b dos€ T3NS e hﬂermf?eei‘(@%%s v l1B6K b Nange: 1000-2606
nmet hod of the |nvent| on may be administered as §

10 of ng/mlne Thpankays srowsed mpligricittat these @atnmmmenttanom In addmon or
th C r
iy an el oy TR R0 bo bIE N BRI R o ATRARL o g bt e
c amcntraﬁoaﬂlaamms 89 filhahitiert Oﬁlnnchmg@ a5pt tcatﬁbrblmaﬁn in an in vitro
pagugqvﬁ% ¥ erest the progress of the disease and its

atrons. CGenerally, in a therapeutic treatnent

30 contacgorddnee pith gneasbalimédief the efettipyds objietpeutic cancer cell

15 g_'h} gtas decr.ease in lhum)r Size or a. decrease in

t &g B PreSigRY G G RPAAR G FomReridAompriging an anti-c.5B1

aceamply ﬁ;ﬁdﬁﬁﬁléieré@todﬁfah&ﬁdntra&@ncﬁtsfytah@ ﬁ%%?dgség%a{ybﬁéally about 0.1
effecti ve dose."” Anounts effective for this usé wl

dePeildme P pations perslay-e i soybodmentiowhesnithe phmcquﬁeal composmon is
genBhidlstetddab & s@fiuded Sitdd 3icdh&Rints 2 BER) da
miltiple 22 WO 2005/ 092073 PCT] US B2 @88 sfuften of an organ,
ad#fdrios inteythe bleed gteaph dxerhdasages dioni G Amgowrtp elsiutt il @hmg perypatient
be e r
20
¢ oﬁ"g;@( g%? geil gst%ﬁ ggﬁas%%g%p ﬁlg%r dgi%g@sga?e g&g bi;eea itk n;%i}/ments where
metohisel ddmindstragion Ediesltﬁdp Petahmethgdofor sdepxmngg)ateh’&rally administrable
de f r ect i S pe
OB v el BOGR b bba ot MR b oSyl £ 30 PR eron'
st Blgaenmcfeuhmsmme,éiaad GobdmpedridiGillinad, “Uhs Bhar@ el gt Bagik of
a é’f st,a e treatnent wll depend upon the nedical
con story of the patient, the particul ar
drneRica f th h |

25 cancer ﬂb@lhﬁtmabﬁtﬁwﬁI&bﬁaﬂosﬂ&kﬁls%ﬁﬂployé@m&hé‘l@ﬁlcér%ﬁm RAlSngSH&Rod of
as_a ender, adm nistration route

o0 iy bt e SRR 8 o s pHPU TR ot paggent. Tn

Mege@feutis @bthoB! AP PEREdL G bdmpditBn is ddhiRisBRH &R f)ati@ﬁpalready
has previously had cancer to prevent a recurrence

of SfiREng o ércancst injag agopalsHEistenivesures ogq}éqaéfazamﬂmanest the
haptb &8ss BleQiehdeGaits L@l chﬂﬁ@ d Rferal gﬁ b e Qlla Shtit AdGflent

For exanple, a patient with a geneti osition
30  oonisb hetpregagse ef the therﬂpwmbgmstpc@ﬂdmmscusum sige or a
mac[e%l%ﬁs gﬁlﬁlel}%%% ﬁ%?g:{ogftjh (En Om{pa&r gatm?o %%gmﬁle st% t}é;s X c}eﬁned

detecte | culary
t hes aé‘&ﬁkapemca@eeﬁmem dsat’ Aﬂmblllmdeffectlve for this use will depend upon the

severity of the cancer and the general state of the patient’s health. Single or multiple

22



In an alternative enbodi nrent of the present invention,
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Examples

Example 1: 531 expression on tumor samples detected by IHC

Tumor biopsy samples taken from melanoma, lung, renal, pancreatic and breast

30  cancer patients were surveyed for a5B1 integrin expression by immunohistochemistry
(IHC).
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itself. These results indicate that an anti-a5(31
antibody wll directly target cancer cells in
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no surface expression of a5f31 integrin. The 21 cel
lines expressing a5(31 integrin on their surface

wa@ b@alogkobe vul nerable to direct cell killing bRCEHNS2005/009939

anti-a5 (31 antibody. In addition, the cancer from
whi ch these cell lines were originated may be
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pancreas n
buffer (PBS contalmng 0.1% BSA). Excess monoclonal antibody was removed by

centrifugation and cells were washed two times with FACS buffer prior to resuspending
in PE-anti-mouse IgG (H+L) antibody (Southern Biotech, 1:400 dilution) for 30 — 60
minutes at 4°C. After washing cells were re-suspended in FACS buffer containing
propidium iodide (1 pg/ml). Mean fluorescence intensity (MFI) was measured on a
- FACSCalibur (Becton Dickinson). Background MFI was ~5.

Results

As shown in Table 2, significant detectable surface expression of a5p1 integrin
was observed for 21 of the 24 cell lines assessed. Three cancer cell lines CHL-1, COLO
357 and C32 exhibited MFI values that were very close to background indicating little or
no surface expression of a5B1 integrin. The 21 cell lines expressing a.5B1 integrin on
their surface should be vulnerable to direct cell killing by an anti-a581 antibody. In
addition, the cancer from which these cell lines were originated may be susceptible to

treatment with an anti-a5B1 antibody therapeutic.

Table 2: Results for FACS analysis of various cancer cell lines with IIA1, and in vitro

proliferation assay with M200.

a5B1 Surface % Growth Inhibition
Expression A
Cell Line Cancer of Origin (MFI) - Serum + Serum
A549 lung 71.41 40 0
H460 lung 87.5 40 0
SW839 renal 65.8 30 0
MIA PACA-2 pancreas 61.9 20 0
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CAPAN- 2 pancreas ndl 0 O ASPC-1 pancreas ndl 0 0 C32
mel anoma 5.7 0 O LOX nelanoma 261.6 402 35 NW231
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I\/DI\Q i h mA | fat ad. Dosing continued
I nl pane of %8 c%ncrer:?c [1‘}(/38 was asp essed for sensifivity to the chimeric anti-
a5B1 antibody M200 in a cell proliferation assay in the presence or absence of serum.

Materials and Methods

Cancer cell lines were plated at a density of 2500 cells/well in 96-well plates in
IMDM with supplements in the presence or absence of 10% FBS. At the time of plating,
cells were challenged with various concentrations M200 or a non-function blocking anti-
a5 antibody, VC5. Four days later, cell viability was assessed by the CellTiter 96
AQueous Non-Radioactive Cell Proliferation Assay (Promega) according to the

manufacturer’s instructions. All growth studies were done at least 3 times in triplicate.
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for 3 weeks at a frequency of 3 tinmes/week at 10
ng/ kg. Tunor vol ume was neasured tw ce weekly by
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The following experiment was conducted in order to determine the efficacy of the
30 anti-a5P1 integrin antibody, ITA1 in combination with the chemotherapeutic agent,
DOXIL®, for preventing establishment of human NW231 tumors in vivo. DOXIL® is a

liposome encapsulated formulation of doxorubicin HCI, a cytotoxic anthracycline
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th site. [ TEasur eme
55 AONASH L bLE I & S RS RSHESTR8g r e
Hedogibined weateenmdab biélo5B1 antibody, ITA1 and a chemotherapeutic agent,
DOXIL®,

Example 6: M200 efficacy measured in an VX2 rabbit tumor model

Although M200 does not cross react with mouse or rat a:5p1 integrin, it does

recognize a5P1 integrin found in rabbit. Thus, the rabbit VX2 carcinoma may represent a

good model for determining the in vivo direct cancer cell killing efficacy of M200. VX2
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In vivo passaging of VX2 tumors
The VX2 tumors used in both the Pilot and M200 efficacy study were maintained
by in vivo passaging on a monthly basis. Either a cell suspension (100 pl) or pieces of
30 tumor (~5-10 mm®) were used for intramuscular inoculation in each hind limb. The
animals and tumors were visually monitored and tumors removed before reaching 2 cm in

diameter for in vivo passaging. In vivo passage was carried out by sacrificing the animal,
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30

it/ 6 X Ielngth x wdth x height. dinical and
nort al iX&§“%6bser vati ons were performed daily

A strong correlation was observed between inhibition of tumor growth and
circulating levels of M200 in the animals. In general, when the levels of M200 were
maintained at or above 50 pg/mL, then tumor growth was inhibited. Since M200 is
immunogenic in rabbits, some of the test group rabbits generated an immune response to
M200 as early as two weeks following M200 administration, and eventually all of the

animals were found to seroconvert. In the test group animals that generated an anti-
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Results
Dosing with M200 or ITA1 did not correlate with a decreased rate of VX2 tumor
25  growth or an overall decreased tumor size versus the mice dosed with control IgG. These

results suggest that neither M200 and ITA1 are able to directly kill VX2 cells in the mouse

xenograft model.

Example 8: Phase I Dose-Escalation Study of M200 in Human Patients with Refractory
30  Solid Tumors |

A. Overview
A two-part Phase I open-label study was carried to determine the effects of
treatment with up to 6 dose levels, from 0.5 mg/kg to 15.0 mg/kg of M200 (volociximab)
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patients; PC), parotld (1 patient; PARO) and breast (1 patient; BC). Twenty-one of the 22
30  patients were treated, and 20 of the 21 treated patients completed all 5 doses plus follow-

10

up through day 45. The 21 treated patients (12 male, 9 female) had a median age of 59
years (range 29-81), and a mean Eastern Collaborative Oncology Group (ECOG) score of
1 (range 0-2).
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pg/mL, the patient received all 5 doses of M200. The remaining 3 doses were given

weekly and followed by a 45-day evaluation period.
Human serum concentrations of M200 were predicted based on the above dosing
20 scheme and applying the same range of variabilty that was observed in the cynomolgus
monkeys (i.e., 54%-140% of the mean). At the highest dose in humans (15.0 mg/kg), the
mean peak after 5 doses was predicted to be 592 ng/mL with the range of variability in
humans predicted as 320 to 829 pg/mL. Table 3, was compiled using PK data from the
monkey studies to predict the peak and tough serum concentrations (Cmax and Cmin,

25 respectively) for each dose at each dose level in humans.

TABLE 3: Estimated Peak and Trough Serum Levels of M200 in Humans

Level | Dose PK Dose Number
(mg/kg) | Value® 1 2 3 4 5
1 0.5 Cmax 11 11 12 13 13
Cmin® 1.5 1.6 2 2.1 2.2
2 1.0 Cmax 22 22 25 26 26
Cmin 3 3 4 5 5
3 2.5 Cmax 54 57 64 67 68
Cmin 9 10 13 14 15
4 5.0 Cmax 108 114 132 141 147
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a. Screening (within 14 days of study entry) of: medical history and physical

30 examination, ECOG performance status, routine chemistry panel, complete
blood count (CBC) with differential and platelets, sensitive C-reactive protein
(CRP), urinalysis with microscopic analysis (UA/micro), electrocardiogram

(ECG), chest radiograph (CXR), disease-directed body CT or MRI, urine
: 35
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25t he pl asma- nor sufficient increase to qualify for PD, taking as references the

30

smallest sum LD.
e Progressive Disease (PD): At least a 20% increase in the sum of
LD of target lesions, taking as reference the smallest sum LD
recorded since treatment started, or the appearance of one or more
new lesions.
d. Blood drawn for serum PK measurements, immunogenicity assays (anti-M200
antibodies), vascular growth factors, and measurement of bound and unbound

a5B1 on peripheral blood monocytes.
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e
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EClrea(tB@t, ﬁrﬁﬁ))to {h@@cof@@se,( apd)at £tﬁ)@ exﬁgm Chr&EORE d85Cor M200.

25  In addition, serum for anti-M200 antibodies was drawn if the interval between doses was

> 2 weeks. Samples were stored and evaluated at the end of the study. Samples that
tested positive for antibodies to M200 were re-assayed for neutralizing antibodies to
M200. Patients with known exposure to murine or chimeric monoclonal antibodies were
screened for the presence of anti-M200 antibodies prior to receiving the first dose of
30  M200.
7. Flow Cytometry Analysis
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Abbreviations: CRC = colorectal; MEL = melanoma; RCC = renal; EC = esophogeal;
HCC = hepatocellular; NSCLC = lung; PRO = prostate; THY = thyroid; PC = pancreatic;
PARO = parotid; BC = breast; SD = Stable Disease; PD = Progressive Disease

20 Adverse events were generally mild to moderate in intensity and included fatigue,
nausea, constipation, headache and anorexia. There were no severe or serious adverse
events that were dose limiting or considered by investigators to be related to M200.
Three patients at the 0.5 mg/kg and 1.0 mg/kg dose levels tested positive for anti-M200

antibodies, but there were no apparent associated adverse events. No patients in the
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Dose Cohort Best Response Progression* (# patients;
tunor type) Qutcone (Days) 2.5 ng/kg SD 129 (1;
WOB0MY2033 ng/ kg SD 122 (1; HCC) 10 ng/ kg PD 7BCT/{182005/009939
CRC) 10 ng/kg SD 143 (1; PARO 15 ng/kg PR 214 (1;
RCC) 15 mg/ kg SD 172+ (on Study) (1; MEL) * Includes
43 days on dose escal ation stud | us days on
t2ed

exth@hsli dnge eehody testedpogiBTa faedr abhid ang @etient whe recsived 0.5
or e R Rl SRR o ke . o

Ce Iphtie@s howacampdid\coriplete wll o Ba of ¥1200 witheutssibieqaay emsodes of fever
trated b Phase | study of Exanple 8, a
Ph%g(étg%n%b§ O%mtﬁlls“bn ?Cttlr?ﬁl ti-center, single-arm
52 St ageThd smi;y difta intiieated fhaCRQ0 efhithi2 Gh@n—ﬂlﬁéar pBﬁrrM&klneucs.

oG bl L SRVl U ey P b o e T8 Sy

st eyl Oi B/k@dosay@levd! &n ddarionf TheClAGHg/kE BOREe FQRRAMS A te
M2OO in patients with netastatic renal cell carcinom

( RERtyTations apd hqdr?elaeqxlstr%lgh Fexel o §3 eempl ey Weeks afterdhy |sfjdose, which
180 3vd 6 oot AT oo MRONER ool gty al SO
as as secondary ) Jectlves eva uatlon

efficacy nmeasures (ie, tine to di sease progreSS|on and
10duPaResis ofExtasiporiedy, and further eval uation of the

ot et MG RS RE APBLEE s Y8R0 ks

Ex axtplhss)@md&mnddohtinucrh@smgx Pls shawromylably) o belowes ofsthe 6 patlents

gfg%uﬁl%d sfa%%ﬁ(frl gb lee(SB5 ?rni)ai‘l_tgrerre%ol &€ ngauog]tthaeg%pe{%lgnté Wétl‘qtrena?cell

i nvastil (Gaid) anthe 1§10trmgkg a'ohﬁmayhlmﬁ |aepattﬁl sspdnsdre

5 ConRPlE Rl EunaR SR QUsBRE (R or pariial rosponse

(PR) I's observed by nonths (16 veekPimRlio! I dne
stpbl e dicse@sRotSD) i b BREReMRUsAt | 4 PRIBESRSon* AN
addi gipafialts; AqnRa RNt B W dtchiie €NT Pl | edajag,g)age ). Al
paf T ents W fhbkEecervel V200 0 129
(1; NSCLC)
5 mg/kg SD 122
(1; HCC)
10 mg/kg PD 70
(1; CRC)
10 mg/kg SD 143
(1; PARO)
15 mg/kg PR 214
(1; RCC)
15 mg/kg SD 172+ (on Study)
(1; MEL)

* Includes 43 days on dose escalation study plus days on extension study.
SD defined as stabilization for >16 weeks (112 days)

Example 9: Phase II Open-Label Study of M200 in Human Patients with Metastatic Renal

20  Cell Carcinoma
A. Overview '
Based on the efficacy of M200 demonstrated by the Phase I study of Example 8, a
Phase II, open-label, multi-center, single-arm, 2-stage study of the efficacy of M200 for
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ng/ kg) as an intravenous infusion over 30 m nutes once
every other week for up to 52 weeks or until disease
w@e@dnes3s on, whi chever occurs first. The st udRCEXBE1005/009939
visit will occur 15 45 days after the |ast dose or at
the time of early termnnation if the patient I's unabl e
retyrn. A follow up visi occur 3 nmont hs

af FS?tlltg mag petiegisdas bgep ugd ?ﬁ%fﬂt ngemetary «Pla%etva pEthe study is to

fo Ebﬂﬁﬁt@ﬂtsMﬁchcﬂ%rﬁ&%’éﬂgﬁs%ﬂoM’IZ(‘)(ﬁﬁt%ﬁ&ﬁ@mﬂl—ﬁ@ﬂs&@J fghal cell
followup will be conducted by telephone at 6

af p@fﬁm@m (REG) aydafmed peingRepondo4rHeris for §01H1n"ﬁmmrtafse<t:BE§IST
20 I
CnE AEpERABGc) | T HAY o1 1E Mo SRRt AR A b

5 beEgigacymatrseres(ie, piredrdiseass putgrq9hels and dur@toudfﬁ résponse), and further

Pg%t :tl?rcl) ﬁ{r &E/g%}(@% alMLB’Pg IBIE] ?Tfé aéara[m%é’r E@%%anw%e initially

agevahiatdy indtedsxt I sde@EExmﬁple Be Am adéikibndh egilahtogy objigiye is to

P d f | f | t 18
s alleEllke IR Eitnark Otk PR B iSRS o s flia e 40
ocrf pzplreﬁtii(atrummeﬁghy ngfla%@?tl(ﬁ?l giteki Sﬁ/aitpgadtem&wh ib&’ €nrolled into stage
iter C ve 0 or
10 1o bR by Th B eon g Rplet o) sreisitlegonss (PR) i

Re Slﬁzﬁﬁ)&& bioh infoatts 14 Qéekspérl 1ﬂor15léf%[e?dlie%%§j—}s obb&@9dde B months,
c{ﬁiét i ve Oncol og performance status

iRes %Pé’aB?‘EbWﬁHanl“é@ti (%t%&?r%énAHﬂ)aﬂ%ttﬁ Villzecsiverdg200 (10
pofn@fktg) & anGhtratbnoR 1 §i6R6 VR RO rdlﬁt?&r&%@é\iér}l &G week li’&l'tup to 52
neet specific criteria; and signed inforned consent
i nWEldion Bt Jisease PEqEERISIOn WWEeheperores Sest. B sty exit visit will occur
151 NhOaIRGL{ahd B¥fldbse orBXfHe Yipd
hi st oalwg i es of RC%:G: Orpap| g%ea&g%?%tr}%t%ﬁﬁgﬁ@ &)Lt?e% B¥nable to
cofehwet Arfgllayrap visipwill ﬂ@ﬂuas‘@ howls afienthanass dovsi Tfiawidityis not
40 X ur | ne pr ot &i.n
A e S S R AR S
pr @mdmt«::d lstelepliona pt/6 mouths bftgyalid lastdbsedr ug within 4
weeks prior to screening or 5 half-lives of the prior
[ nyegtlﬁgﬁéljaglg@ts ALY (CMN chever is longer); systemc
erapy, | ot her apy, radiation therapy, or
20 nonocl (5HEIPhaﬂ¢tH Hodjyis bhieg agduvied hicardingie dlesparapietdy® B protocols
adm r ggunent ed CNS tunor or CNS
rre%gastajtlbgélngﬂqi?g?g " of thronboenbolic events and
bl Bade ﬁgPaxdmmmarmlm IrStady fePprats widaMetaBdicRdaratil
coegrictniocl:)nnas that may be exacerbated by bl eeding.

Study Population: Males and females of at least 18 years of age with metastatic RCC
of clear cell histology.

Key Patient Inclusion: Males and females of at least 18 years of age with

Inclusion/Exclusion metastatic RCC of predominantly clear cell histology who have

Criteria: received O to 2 prior regimens for metastatic disease; measurable

disease according to Response Criteria for Solid Tumors
(RECIST); Eastern Cooperative Oncology Group (ECOG)
performance status <1; negative pregnancy test (women of
childbearing potential only); pretreatment laboratory levels that
meet specific criteria; and signed informed consent, including
permission to use protected health information (PHI).

Exclusion: Any of the following histologies of RCC: papillary,
chromophobe, collecting duct, or unclassified; known sensitivity
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r’lLHe agfgljc‘;% ij g%lw?‘l!e loif El 69 ngg Rt E\%Oqgrmulatlon will

ba Terfiov utedwith @éA) sodium chloride to a final
volume of 120 mL for IV infusion into the patient over the 30
minute period.

Duration of Treatment
and Follow-up:

All patients will receive M200 (10 mg/kg) intravenously once
every other week for up to 52 weeks or until disease progression,
whichever occurs first. The study exit visit will occur 45 days
after the last dose or at the time of early termination if the patient
is unable to return. A follow-up visit will occur at 3 months after
the last dose. If a visit is not feasible, follow-up will be conducted
by telephone. Long-term follow-up will be conducted by
telephone at 6 months after the last dose.
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WiRLD ot tergeti 1geéons il be edlejeipd endwiedrted as the
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e

e 3 qﬁ? S nlé%ﬁg]rhffapomtored adverse
ﬁ%{‘? )% R‘?ﬂﬁ) e{ﬁﬁ SYSRS(SAE by sical examination

fidmes.vitabsigns; ?rﬁi aé?rlpmﬁéialbemog/ values.

¢ at prgd a%ofﬂ Ecrt? é%l% mré’]nlil lﬁrb Ukceh 2 all patients
p OSt dos S5 Wl 1 15 tes r?o dos1n ndo postdose (one
e S 2, 4, ﬁ t— d 6, once every
( . _eks 8, 16, 24, h o‘nth §2 study exit
vilsit, and 3-mont tgﬂl vm,lp( eq qbtained for
obtai ned for PK n ' g%éﬁ
appropriate. | nmun ﬁ?% ? Forant ﬁﬁ’ﬂ% PRIRYG. | |

be tak@Bgdnitid | P

tARNAB n%%@érﬁlen%s&mll be taken in all patients within 15
minutes prior to dosing on Day 0, Week 8, study exit visit, and 3-
month follow-up (if possible). Samples obtained for PK may be
used for anti-Ab analyses, if appropriate.

Other Measurements;

An exploratory assay will evaluate the presence of biomarkers in
serum and plasma. The following cancer markers are included in
the assay: CEA, CA 19-9, Syndecan, IGFBP-2, and LFL2. The
following cytokines/growth factors are included: MIA, IL-6, TNF-
alpha, PGF, VEGF, EGF, and bFGF.

Statistical Methods:

This study design will yield a power of at least 79.5% for
detecting an overall response rate of >20% with up to 20% of the
responders displaying stable disease (SD). Summary statistics and

95% confidence intervals will be provided for dichotomous
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m nutes prior to dosing on Day 0, Wek 8, study exit

visit, and 3- nonth followup (if possible). Sanples
wobaioaiopaeds f or PK may be used for anti-Ab anal pEEES200$/009939

appropriate. O her Measurenents: An exploratory assay

wi |l evaluate the presence of biomarkers in serum and
pl The following cancer markers are included in
the assay: CEA, CA| @oipgintsgiiaplee-dejer n@rdEs ¥ill bevsed Fl @mmarize

The fol | owi ng cyt ofeimperl grehteh f act ors are incl uded:

M A6, TNF—atpha, PGF, VEGF,—EG-—and—bFG
Statistical Methods: This study design will yield a
power oftisindewtstl tha® it Uxdroples dbstrihet abgyedmnewey sdrle to limit the
response rate.of > 20% wi.th up to, 20% of the

e 258 s O afNenrrn g bl w Brebhusdon ot pyrmprye. Al
st ptiblghiias, #getnc&anc@afiotiamiters, Mdfaveak SppNcationb Eited in this
provi ded.f or g%ahotonnus ﬁ% WP 2005/ 092073 . . o
3 pCTBEAHE) 46 8Y%8 NORARSFhRseiorense anll Rashdpdiidya) gglication or
W phteR@ppisation Ve 4Petidale and RARRILALy YalchB® RS inddpdrited by
under st ood that the exanpl es described above in no way
sef¥eRS- |init the true scope of this invention, but
rather are presented for illustrative purposes. Al
publ i cati ons, sequences of accession nunbers, and

patent applications cited in this 5 specification are
herein incorporated by reference as if each individua
publication or patent application were specifically
and individually indicated to be incorporated by
reference. 43 WD 2005/ 092073 PCT/ US2005/ 009939 CLAI M5
W claim 1. A nethod of inhibiting the proliferation

of a cancer cell in a patient wherein the cancer cel
expresses a5(31 integrin on its surface, the nethod
conprising 5 admnistering to the patient a
therapeutically effective amount of a pharnmaceutica
conposition conprising a liquid formul ation

conprising: about 1.0 nmg/nL to 15 ng/nL anti-x5(31

anti body; about 22 mMto 27 nMcitrate; about 145 mM
to 165 mM sodi um chl oride; 10 about 0.04%to 0.06%

pol ysorbate (TWEEN(r)) 80; and a pH of about 5.5 to
7.5.
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2. The nmethod of Claim1l, wherein the antibody
neutralizes at | east one biological activity of a5(31
WO paosgeions 3. The net hod of claim 1, wherein tP€I/US2005/009939
anti-abt31 anti body binds to the sane epitope 15 of
a5(31 integrin as the M200 anti body. 4. The nethod of
claim1, wherein the anti d anti body
conmpetitively inhibits 'ertAh%—of M20OO to ab5(31
nfe rin expressed on the cell surface. 5. The nethod
——%%—gﬁalntl wherein the anti-a5(31 anti body is

AP TR ol PR el M p RIS
ant 'CQQ&)‘ cé’l@@iﬁﬁédséé ASB Y irdPMnkint i iRk ke PEHAd coRpABiAg

antibody to a5(31 integrin on the cancer cell surface _
wh e rdinmisteangs '@Cthﬂ patumh tithaapeutionliyr ¢fetivaamawitnd agphiarmaceutical

sequence sel ect ed 4. 6 and 8. 7.

The Cﬁ%’PHE}HO%FOIBP%?IP# ¢ § Mo oS ot oal |y

effect;i%mﬁ ﬁﬂﬁagtf’oc 3Bh keibdty;, The nmet hod of
[ ere e cancer

Cam cell is sel étted fromthe
group ahmﬂSQatMrn@%inMrome cancer cell, lung cancer

col || B TahmM  Fo BT Bodifmeiat® 4 "o 2005, 002073

PCT/ US20056 029939, oé% gEB%oﬂB%EeWEEN@j go,m 1, wherein

t he cancer 1s renal carcinoma or’ nmetastatic

mel anoaml a 1B .of Thent et tootlS.of C ai m 1, further

conpri si ng adm nistering a chenotherapeutic agent to
i all i N, conpinat i

i (iigapetbe GhORRR 1 Fhadinfhe Bhiinty R £ plRptopy bipSeica
an%e{mt}h@itaﬂgqp&ge%ﬁgs a5(31 wherein the subject has
not yet ‘devel oped™a tunor conprising admnistering to

the subject a therapeutically effective anount of a
pharfreceethodafl clainnhoslhdréinrﬂhe::mtbaﬁ&l agtitedy bimglgitel the same epitope
formul ati on conprlsm about 1.0 ng/nL to 15 ng/ nL

ant iof geP3 intgein poihy M Bty 22 mMto 27 nMcitrate;
about 145 MM to 165 nmM sodi um chl ori de; about 0.04%to

O O k3Pt iy VRS sy PR B oo
ant ihRNg Qfm@ot@astmeuﬁ@gafﬁl @c?kés@é@olpﬂ(he%_éll b@faceld
i ntegri n as M200. 13. The hod of Claim 11, wherein

t he anti body conpetltlvely i nhibits binding of
5. The method of claim 1, wherein the anti-a5B1 antibody is selected from the group

consisting of M200, F200 and TIA1.

6. The method of Claim 1, wherein the antibody competitively inhibits binding of a
second antibody to a5p1 integrin on the cancer cell surface wherein the second

antibody comprises an amino acid sequence selected from SEQ ID NOs: 2, 4, 6
and 8.

7. The method of claim 1, wherein the therapeutically effective dose is about 10

mg/kg.

8. The method of Claim 1, wherein the cancer cell is selected from the group
consisting of breast cancer cell, lung cancer cell, metastatic melanoma cell,

pancreatic cancer cefl, and renal cell carcinoma cell.
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M2OO to a5131 integrin expressed on the cancer cell

surface. 14. The nethod of Caim1l, wherein the
w@awse92073 sel ected fromthe group consi sting POf/US2005/009939

bl adder cancer, breast cancer, colon cancer,

fi brosarcoma, |lung cancer, 20 netastatic nel anons,

pancreatjc cancef, prostate cancer, ovarian cancer, .
renal”-c g'}“? me@ﬁ& Bf ‘H%‘ﬁ’al > FAATE Y8 EOETHH el cellmarcingma or metastatic
nmet hod eflaseb@ahm 11, wherein the cancer is renal cell

carcinoma or netastatic nelanoma. 16. The net hod of
effective dose

[ [ ticall

s Dt B GO HG Ry i TR R Pisr ag m moterapeutic
f ur t her agaRIthSpationt@UndrRbSdIR dr ﬂgccﬁn&mmr@&éﬂ%jﬁ‘y.
agent to the patient either serially or in conmbination
with the antibody. 18. A pharmaceutical conposition

> conprlilsPragethed qidisriineraupag ey aerneethaticxpregges a3 wirein the
o/ L Al A e Rl - atvon cogtaity T ing & dOsubiect
citrat eEhe@B%icalh}’@femet@@@frﬂ\nllsmcwﬁcamompbdﬁ%n atmp:sing a
oo P SRR RN ° o 2
conposi t i ebowfl.Oohglimmtd 85 n@ﬁaleﬁ%aﬁhfﬁtﬁmﬁ%nt rTﬁtl on of
anti- a513 i j s. about ny : : e

10 phar rraceuta‘}%ugﬁgm%%fi%cdu P> clai m 18, wherein the
ant i - a5( 3abantli#Hanytoi 155 nﬂ@@@c]lciuri;?h@iidel;éhem o en

har maceutj cal ¢o i tion of claim erein the

gnt i - a5131f’%910gé3‘§81’%§&’ nodiserbats A TWHEN D88y naceut i cal

conmposi t i eid HpH 6F Aot 4810 Weer ei n the conposition
further conprises a chenotherapeutic agent. 46

12. The method of Claim 11, wherein the antibody binds to the same epitope of c.5B1
15 integrin as M200.

13. The method of Claim 11, wherein the antibody competitively inhibits binding of

M200 to a5p1 integrin expressed on the cancer cell surface.

14. The method of Claim 11, wherein the cancer is selected from the group consisting
of bladder cancer, breast cancer, colon cancer, fibrosarcoma, Iung cancer,
20 metastatic melanoma, pancreatic cancer, prostate cancer, ovarian cancer, renal cell

carcinoma and spleen cancer.

15. The method of claim 11, wherein the cancer is renal cell carcinoma or metastatic

melanoma.

16. The method of claim 11, wherein the therapeutically effective dose is about 10
25 mg/kg.

17. The method of Claim 11, further comprising administering a chemotherapeutic

agent to the patient either serially or in combination with the antibody.

18. A pharmaceutical composition comprising a liquid formulation comprising:
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19.

20.

21.

22.

about 1.0 mg/mL to 15 mg/mL anti-a5B1 antibody;
about 22 mM to 27 mM citrate;

about 145 mM to 165 mM sodium chloride;

about 0.04% to 0.06% polysorbate (TWEEN®) 80;
and a pH of about 5.5 to 7.5.

The pharmaceutical composition of claim 18, wherein the concentration of anti-

a5B1 antibody is about 10 mg/mL.

The pharmaceutical composition of claim 18, wherein the anti-a5p1 antibody is

M200.

The pharmaceutical composition of claim 18, wherein the anti-o531 antibody is

M200.

The pharmaceutical composition of claim 18, wherein the composition further

comprises a chemotherapeutic agent.

46



