WD 2005/ 092073 PCT/ US2005/ 009939 USE OF ANTI-a5(31 ANTIBODIES TO INHI BIT
CANCER CELL PROLI FERATI ON FI ELD OF THE | NVENTI ON 5 The present invention
provi des anti bodi es that specifically recognize a5(31 integrin expressed on

t he surf f er cells, and methods for using thg bSMde8H t O
i nhi bi t Svyglzﬁ)‘slggzg Ion of these cancer cells. BACKGRClJN @é @I—(é ?NVENTI ON The
associ ation of a5(31 integrin with tunor angi ogenesis is well-established

(see, 10 e.g., U S. Publ. Pat. Appl. US 2002/0172675 Al, filed May 7, 1999,
whi ch is hereby incorporated by ref erence herei n) a5(31 is a het erodi neric

integrin that !ﬂ{}E‘S ¥ expressed
on the surface o end‘ﬂwv t?*s]gif n%??e]gll’gne m gration
toward fibronectin. The bi ndlq a5(31 and f| bronectin
has been shown to be inportant for turmr angl ogenesi s. Angi ogenesis within
15 a tunor begins when the rel ease of one or nore pro-angi ogenic growth
factors (e.qg., FGF, VEG-, PDGK ) i vates the endot heli al
cells. These activated endot helg%gb%gcu [Egﬁ\?\m m new bl ood vessel s by

bi nding, wia their, a5(31 .inteqrin Q fLbronect n xtracel | ul ar
i At - a5 3 e R TR B tiods Sl el PR s Penidh ¥ aneai o in i n
Vivo tunor nitedr ekpressed en the surBSe at(b@ﬂ/eﬂdenaaﬂd}médhbds fafushpithe aatppdisgg@nesi s
cancer theraplﬁi1 ﬁmb%s 8 on. nhi b|t| tunmor vascul ari zation and thereby
preventing coHETHRIRUCRHMRL Y BEse aRR° 3 "metastasis (for reviews see, e.g.,
Marx, "A Boost for Tunor Starvation,” SCI ence 301, 452 (2003); Sato,

" Mol ecul ar Di agnosi s of TumACKGROUNE iF BMVEMBIGN Angi ogeni ¢ Cancer
Therapy," Int. J. din. Oncol. 8, 200 t§12003) Bi ssachi et at,

" Anti - Angi ogenesi Sheasspoiatig @fpxm@nvgrmm e angiogeesisis @bllﬁmhgl&déwa

Per spect iyes t Ezqolgg)

anti E)ang| \(g)gen %%ﬁglsgﬁ gﬁ’érlgg gdl?tz{ogz%gﬁé?ef& a% e19|%f)i | n| caﬁ 9devel opnent
for cancer tnmtmmtﬁd bnybﬂeecelh&renﬂoafﬁloamhmsduanc mgnm&xam&sﬁdallyebmds "starve"

a tunor by prevent ul ari zatiop, urrent arch sh t hat
there are car<gren ‘iﬁm?neﬁgn n@qdﬁﬁ?ﬁ Se{i g E‘«S SVEW f ?tégla °e§ﬁi”idsm°§1mf‘i%l Sogenesi s
treatment ( S%Qhesﬁﬂi&andiﬁi%‘éﬁan toweXd fiB0ABgEh € Thd hifdiAg Hntera¢bibd betiich BSBHYand0

t herapeutic, AVASTI NTM (bevaci zunab) succeeded in clinical trials for colon

cancer but fifonsstiadas been shasmn tp Be@porayt for tungs pagiogenesiss diigtogenssis within
anti - angi Bgengsher begﬁﬁdhénhﬁé 1RR&4&1JF nelor m;&&%g}@g%% Srdodl FabkadQe g/ R8IP939

met hods are not wel suited to earl e treatnent when the tunor
vascul ari zat i VGI9F, Bp@ge@@;) ]qa%ly@g@m%ﬁw@ lial cells. These activated endothelial

cells then form new blood vessels by binding, via their a5B1 integrin, to the fibronectin in

the extracellular matrix. Anti-a5B1 antibodies have been shown to inhibit angiogenesis
in in vivo tumor models (see, e.g., US 2002/0172675 Al).

20 ~ Anti-angiogenesis cancer therapy is based on inhibiting tumor vascularization and
thereby preventing continued tumor growth and metastasis (for reviews see, e.g., Marx,
"A Boost for Tumor Starvation," Science 301, 452 (2003); Sato, "Molecular Diagnosis of
Tumor Angiogenesis and Anti-Angiogenic Cancer Therapy," Int. J. Clin. Oncol. 8, 200
(2003); Bissachi et al., "Anti-Angiogenesis and Angioprevention: Mechanisms, Problems

25  and Perspectives," Cancer Detec. Prev. 27,229 (2003)). More than 60 anti-angiogenesis
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

30 therapeutic, AVASTIN™ (bevacizumab) succeeded in clinical trials for colon cancer but

not breast cancer (see, Marx, supra). In addition, anti-angiogenesis based therapeutic



Due to its function in angiogenesis, the a5f31 integrin has been proposed as
a therapeutic target for nunerous di seases nedi ated by angi ogeni c processes
including 5 cancerous tunor growth. Chineric and humani zed anti bodies to a5
f31 have maemosieneisoped that bl ock specific binding topfiRERRSGbLIY: A
chimeric abf31 anti body, MO0 (also known by its generic nane, VOl oci xi mab)
has been shown to induce apoptosis of activated endothelial cells in vitro
regardl ess of the growh factor stimulus. Thus, there remains a need for
cancer ther azﬂétﬁ&dsaﬂa(hoearé]ll yuitet &g@rlysagd teathenf@hdiotls tumbOvasapalrhgonof directly
killing cancer cells beL re the tunmor vascul ari zation process even begins,
or for when ﬂ°?§$6ﬁ?@a* T-angi ogenesi s therapy proves ineffective. SUMVARY

OF THE | NVENTI ONDua&o 4 RE&1oh it ahgRpresiE tit dbBi1 G bpds pfpodelikd 4 Ng cancer
cells using anti-a5f31 antibodies. In a genera] enbodinent, the nethod

conprises coMfraReuiirast for ARToRsaliseaset e mt&dsbye%ﬂﬁ#oé%r‘é%léro‘?ﬁ%e?}l‘c@ﬁmg ts surface

W th an anticaahdh t@fidrighRel.- ChitheRMdHuRhALIGHHEIIRIE & thavd ta8n | NVENt i ON
provi des a nmethod of inhibiting proliferation of a cancer (or tunor) cell

t hat expr essdsyelgpedftiat blopk spgeifin binding tosfibseneftinc A cliweniy il ngtitwdntM2M0i ng t he
tunor cell w N n B i . ressed on
the tunor ce afs@%@%’@%@géﬁc%g@éfvgiro? %%a%ﬁ%a%%?e&%ﬁ{n%ﬁ%gé@g%ﬁ toglg?f) isina 20

patient wi thacavateiendojhdiaycmm witre wgndlessmﬁtlurgmm&facpr gimarlwsed enbodi ment, the
tumor cell is frgn %e?e%@ll%gms ggeeﬁ?or%gnc{ﬂ‘r cgé%ﬁi&e %E’ﬁt Q%A&Eﬁt’ﬁ%th% bl adder
cancer, breast cancer rosarc cer, rret astatic
mel anona}0 pa@patémﬁ directhrigléing caprayselstbeforecthertnigror vasmdmzatnommssreven enal cell

carci noma a n vention provides a
met hod of irr:% cVnS?(ge“&t%ﬂg%frgethqﬁﬁ ﬁ%%ﬁesgewggk%?&se?%ﬁggg%s abf31 integrin
on its surface conprising contacting the tunor cell with an anti body that
binds to the a5(31 integrin SYMMARKQD eu.l '!M' : ceII surface. 1In a

preferred enbodi nent, the tunor cell is | pat with a refractory solid
tunor. In anot héhe BW@&F‘W@H‘%H@B’@P%@MSPW@“I“&ﬁﬁ}““d‘éllﬁ using apfi-gaBh cancer

sel ected frofibéifiesd 'ir?é‘?eneﬁpélﬁﬁoﬁﬁﬁéﬂg Rmdtoad {ms‘éé‘éﬁ%unéﬁ' &ask cgaRger. colon
cancer, fibrosarcons, cancer, 30 nmetastatic nel anoma, pancreatic

cancer, p¥ osexatesses ableon ltScwéa'tqea\nﬂl@an@euS,ﬁlra@hbndYCel | carcinoma and spl een

CoTce 2 O, 200 AR RN ARk PO BB

i nvention provid e proliteration of-a cancer cell
i n a pati entpreliferagomoftaivencea e emoc)ekll t}mkqoq)essessmlﬁn(egﬂn omitssgriace  on its

surface. In this, enbodi nen t he od c ri.se . ni ring to the
ol ont o SeBR R Coe T b pe T AR S RT0g (PR n g D FB G AP el { e
anti body cong@tesdeli £ ¢ tumor cell surface. In a preferred embodiment, the tumor cell is in a

20  patient with a refractory solid tumor. In another preferred embodiment, the tumor cell is

from a cancer selected from the group consisting of: bladder cancer, breast cancer, colon
cancer, fibrosarcoma, lung cancer, metastatic melanoma, pancreatic cancer, prostate
cancer, ovarian cancer, renal cell carcinoma and spleen cancer.
In another embodiment, the invention provides a method of inducing death of a
25  tumor cell that expresses a5B1 integrin on its surface comprising contacting the tumor
cell with an antibody that binds to the o531 integrin expressed on the tumor cell surface.
In a preferred embodiment, the tumor cell is in a patient with a refractory solid tumor. In
another preferred embodiment, the tumor cell is from a cancer selected from the group
consisting of bladder cancer, breast cancer, colon cancer, fibrosarcoma, lung cancer,
30 metastatic melanoma, pancreatic cancer, prostate cancer, ovarian cancer, renal cell

carcinoma and spleen cancer.



S inhibits binding of M00 to a5(31 integrin on the cancer cell surface. In
anot her enbodi nent, the antibody conprises a variable region with an am no
aci d sequence substantially identical to SEQID NGs: 2, 4, 6 and 8. In a
preferre t of this nethod, the antibody ad 0 t he

pati ent ;{Xﬁ?&’gﬂ ‘g at |east one biol ogi cal activi ty@gﬂ@g‘@iﬁ’&ﬁ% egrin. In
anot her enbodi nent, the anti body adm nistered to the 10 patient conprises a
t herapeutic effector noiety (e.g., an antibody-drug conjugate). In still a

further enmbodi menty OfurthdiembsBinbhe inbéntioRbiobiaek/a h&hadTistiistigs @6 to the
patient, serially,. or together with, another chenot her apeutic agent. In

anot her pr ef @FYliEtoRoS Aransercehn 2 Rafipt wherelShe caners collpxpisstey 4PB! inlgimi st er ed
to a patient ik furficd, %rﬂﬂgerﬁsaauﬁ&k lu&i- rﬁéﬂmrcompﬁééﬁ h&ﬁlhﬁé’eenﬂét %ﬁ@,ﬁht}% Wi th,
anot her chenot her apeuti c agent. I n anot her enbodi nent I nvention
provi des a mihempautically effestive ampuat 0§ abpriibedy, wherpiadhecmtibady ¢empetitivelig a cancer
that expr assqsaRbRkihs Mobo fFbdp1 SHELACS ANGREE il ifaceS WPLBEL: Nas not yet
devel oped a tunor conpri si ng, mnistering t e patient

t her apeut i calempodifnmcthe ssibadypeoniprisds ayaydblermgicewith madmmmng(bsaquwmm corrprl si ng
an anti body ik 5, t he
cancer is selsg% %gﬁal#yﬁ%%%g?%go%Iﬁrgégg%%n%sﬁng{% i %HP%E feﬁ%&g eoﬁq%eglg%gﬁ br east
cancer, col omettodctbe antilbbdbrmémsimw thwagentmamahzes ahbasaeltednolcglMI anomm,

pancreatic canger state canc ovarian cancer r.enal car ci noma
and spl een c&RE&Y °f$ % ﬂ‘ﬁ%éél Wé?aémel}t nﬁ\g/% taidglﬁusﬁ?%(g‘i s a method of
treating ® smphgmac&onwri&dss ataerq&aﬁd ¢ffector MoietyPag. i amﬁbédylfdnag dbﬂﬁl@ﬂé) lhhétill

Conpr 51 ng. adrHIEETRRTET oF 6t B Fimueet @ s PRFFoRiDe. amount

of a pharnmac e,utolganér vt @aRdiet cHefhothefPpdutic hdrgt. ah amvitier b@fbyrebb:ﬁslﬁnh@n bthe a53l
i i fromthe group

integrin. In a r.red .enmpodi nent he can i s sel ect

consi sting ofthls'g‘Fti ‘?ngl’sadﬁ}‘%%{?? &k %WEBPBWaEtﬁﬁ'CsBﬁgmﬂ%rosarcoma
| ung cancer, sélﬁﬂl?,&ir&?dgbther\mﬂ{ aﬁtﬂlﬁ@chmmfagaﬁlb@g@ﬁncer pr ostate cancer,
ovari an cancer, nal cell ﬁar0| onma and referred

30 s ancer
anti - a5( 3 ant i bo anathereabg ef”r’(ént‘r?ﬁﬂ’??msg &‘ﬂ% 3?6 Jec ncl ude

ITA, MO0, k2D6teddtderdph Jafiser thitcek éﬁ%ﬂ‘ﬂl%lnlsyelbguﬂﬂcet%emethsane epi t ope
on a5(31 as 1Al, M20O, and F200. 3 VIO 2005/ 092073 PCT/ US2005/ 009939 | n
anot her enbodptitshhas nohget developerpmargompesine Sdguustesing (g thepatiket anet hods of t he
invention i ngleugentRAly dREIiRSnlAlor g 91?3%&&&&&4%&&1;;0&1&6;10&0&@%glﬂgmgmeédyl | Al

and/or M200 to "a5(il” integrin expressed he "t unor surface.” O her
ant i bodi es udéKsto thg e¥pltintegrivetih o grefired ﬁéqum@ﬁtthmmen@lsgld@emm thedi es

20  group consisting of bladder cancer, breast cancer, colon cancer, fibrosarcoma, lung

(2]

cancer, metastatic melanoma, pancreatic cancer, prostate cancer, ovarian cancer, renal cell
carcinoma and spleen cancer.
In another embodiment, the invention provides a method of treating a subject with
a genetic predisposition for a cancer that expresses 581 wherein the subject has not yet
25 developed a tumor comprising administering to the subject a therapeutically effective
amount of a pharmaceutical composition comprising an antibody binds to the a.5p1
integrin. In a preferred embodiment, the cancer is selected from the group consisting of
bladder cancer, breast cancer, colon cancer, fibrosarcoma, lung cancer, metastatic
melanoma, pancreatic cancer, prostate cancer, ovarian cancer, renal cell carcinoma and
30  spleen cancer.
The preferred anti-a5p1 antibodies useful with the methods of the invention
include ITA1, M200, F200, and antibodies that specifically bind to the same epitope on
a5B1 as A1, M200, and F200.
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5 conprising a variable region am no acid sequence substantially identical
to SEQID NGs: 2,4,6 and 8. Also, included are anti bodi es conprising

vari able region amino acid sequences with at |east about 90b/o, 95% 98% or
pr ef er abl 99% or greater identity to SEQ ID NCs % I n anot her
enbodi rrer?%{(,”‘foﬁ’@ "Btesent invention provides anti -a5(31’1’§ﬁfbsgd6 P@g”

formul ated as pharmaceutical conpositions. These pharnaceuti cal corrposi tions
are wuseful in the various nethods of the invention disclosed herein. In

various embodi mengs danomk%b%ﬁmema&@%ﬂu-a?@ﬂ mmm@&m@ﬁm GiAho&QFRAS! L1 ons

may be adm nistere erapeuti ca fective anount to a subject by
vari ous rout ésventi inelidegntitndies ﬂ@thmpnilt!‘@ mhlbt bigding pEHIALuldon MA@ GUS] Y,

topically, i ntsg?vqno%sep%fissédgnrm&g}J:eyl, Htﬁ[ ansdermal Iy, 15 intraperitoneally,

i ntranuscul arl nonary, vagi na rectally, intraocularly,
intraventricul arl gbtheﬂantiibadwsaiséfamm the mbmochoﬁiheameannadmehuﬂ@mnbnﬁés t he
phar rraceutl cal _conposi tf;le

idfo t ] ween about
1.0 ng/nL an&ng hyapa ofegmn amlroagﬁgf%ncgr?‘tllns% 5‘% 1&%1%%1 t(?%églﬁ ‘citrate,
about 145- 162 4y\amsicRdiAlso, inaluded aﬂeanubahmxbmﬁnﬁx@%ahmblé)re@ﬁ%apmiomﬂr bat e

TWEEN( r 80, a o referred
<(-:-nbod| ﬁrezl% ﬁoéle?ﬁ‘?é?‘vﬁg{&tgﬁﬁsf Qi 9(%‘1125 §’icb[8| (ol pfesferﬁﬁ}' %%’ G gf%?ﬁﬁf‘ﬁﬁ {5’n

conpri sing &BEQUID NOs: 2 ddndant i - a5(31 anti body, about 25 mMcitrate, about
150 mM sodium chjori bout 0.05% pol sorba TV\E ) at a pH of
about 6.5. In a pL"r g‘ﬁﬁegﬁi &meﬂfr@wﬁs FRYGBP "f‘f?g%bﬁé'?qﬁ’g‘@%uti cal
conposi ti@n lf&xﬁldtddChUbﬁhrﬁ@d’eﬁhﬂaﬁédn@Bmﬁ&ﬁpffhé%b pﬁhnnada@walao% tibds af200, about

25 mMcitrate, out 150 nmM sqdi um chl er out, 25 0.,05% ysor bat e
(TVEEN(T)) 80‘83‘:&%1{’ rhegawsareﬂlgg emyentipry 1?5‘119?@3? heggin ¢ 9 vatops e@ﬁ%’ﬂi’%nt s, each

of the phar mugeitilh aﬁﬂﬁ@@ﬂiaﬁ&@&cﬂ%ﬁbbéﬁﬁﬂshﬂiﬁééﬂ:ﬂlﬁﬁe{e&mﬁer conprise a
chenot herapeutic agent. In another enbodi nent, the pharnmaceuti cal

conposi tion desrpenticaliyefiastiveramonpio p subleghey YHHENS TRSS iBdudingnbii ot bniid t o a
patient toget %Eallyvﬂuﬁéhtaﬁie&ﬂghﬂgﬁi@ﬁﬁl ine@ehdusEf fnﬁﬁﬁa’sé’[@r RdRdhagf anot her

chenot her apeut| c agent har maceuti cal conpositions déscribed above
may be usléd iimfragernianaaby lreslramuﬁqul@dw infgprylmoaeny cvegingliva grslBdntigoeHars  suspect ed

of having a m%&{maﬁdr@car%ameemyt BEa SHERHE ertRBRicRE, HAPhAmachtidgder cancer,

breast cancer, col on cancer, brosarcoma, | ung cancer metastatic

mel anormm, parsemBesition lt@h@é}fonwlmaﬁ@p@m@@we%wm bomeareend Smghml cel | 4
WO 2005/ 0920 73, P &%@Q%&OQQ%%R 22985\ &ﬁ%sﬁ%&ﬂ 159&%&1\@&@&9{ ch1o\P{'d£ h the

met hod conprising m ni stering 1 ntravenou atient
t her apeut i calabgut@fOﬂ%do D%%(mls/eorbafte ¢TW%EEN®QtBD,ohtapHmﬁhmut %ﬁtq:birdmms@thﬁg bet ween

citrate, Spouforetianbauiyhe flafibeiihl coltpbatiorhl g hkumBaRH g8 Vol bar o
(TWEEN) 80, abow 1@hg/mL anti-a5B1 antibody, about 25 mM citrate, about 150 mM sodium
chloride, about 0.05% polysorbate (TWEEN®) 80, at a pH of about 6.5. In a particularly
preferred embodiment, the pharmaceutical composition is a liquid formulation comprising
about 10 mg/mL M200, about 25 mM citrate, about 150 mM sodium chloride, about
25  0.05% polysorbate (TWEEN®) 80, with a pH of about 6.5. In other preferred

embodiments, each of the pharmaceutical compositions described herein may further

comprise a chemotherapeutic agent. In another embodiment, the pharmaceutical
composition comprising an anti-a531 antibody may be administered to a patient together
with a pharmaceutically effective amount of another chemotherapeutic agent.

30 The pharmaceutical compositions described above may be used in a method of
treating a patient diagnosed with or suspected of having a cancer selected from the group
consisting of: bladder cancer, breast cancer, colon cancer, fibrosarcoma, lung cancer,
metastatic melanoma, pancreatic cancer, prostate cancer, ovarian cancer, renal cell

4



R e A

5 of about 5.5 to 7.5. In one enbodinent of the treatnent nethods, the
therapeutically effective dose admnistered is about 10 ng/kg. In a
preferred enbodi nent, the patient treated with the pharnmaceuti cal
conposition_has been di agnosed with or is suspected of i al cell
carci norraw8r2°q§é’?23§:t atic nmel anoma, and the therapeuti ceﬁqﬁ%\£¢0$g%{9%e dose is
about 10 ng/kg. 10 BRI EF DESCRI PTI ON OF THE DRAW NGS Figure 1 depicts: (A
Al VH nucleic acid sequence (SEQ ID NO 1) and anmino acid sequence (SEQ
ID NGO 2); (Bhrolnbdd addspidg b, Hith fhe &ﬁ%@@&@&ﬁ%&a&%&@m@ﬁu@%@m&o aci d
sequence (SEQ ID NO 4). Figure 2 depicts: (A 00 VH nucl ei ¢ acid sequence
(SEQ I D NO Hhe natient ashermpentioply effestivedqere ths liawd dpmslatien cayprisigpetypern VL
nucl ei ¢ aci d ,5eqYenEemt SERI4 RNP ofbh aANGss R Aot BEFURNCHrateSHR D NO
8). DETA Lep Y Fﬁrlng\l 18 bt tn oRNEB BB A ty and upder i ng, the
fol I owi ng di J45-d6TUmM sddioy Ghilisle aheut0pd%rie D 8% ipalysatbate(TWBEN BB), avh pH
illustratiwve i £ QRS pgeTelel d 20
exanpl es i5ncIogggogg?'ﬁ?ﬁ?'sﬁglﬁgcégﬁgﬁgfr:‘gé{rrléoat ?nﬁglgﬁlge(’j ?g&earb?n&t?al he scope of
t he invent i orffedtive dpdeladinimistezeddis Ryoutiflpag/k tInta praferced sfbodidientathg patienti | i n t he
art that equi I . s "‘%HE / or

obvi ous changfl\eég"],e&e§/e'§aﬂr1 ?%?’?%ﬂﬁgé%?ca?rg%%&ggﬁ%%g& %%0%2 ma %agi)éﬁsggcrﬁe?%gf t he

di scl osed enihevingreenalselhpricinomngri restastatic iolanonthe prarthe therapautienlly effectise ope of t he
appended cl aigfig. ; gb%uﬂdmg/y | i cations and patent applications cited in this
di scl osure are herein ‘Incorporated by reference as if each individual

publication or patent appl cat speci fi aI | y and individually
F TRE DRAWINGSed ot herwi se, al |

i ndi cat ed!% o be i ncorpor at®H BOF TIRE DRA WL

ternms used herein, have co n_qrdi par ni_n scriped to,themby a
person of or digiss | depists Egiﬁkﬂgg%ﬁlet‘c TC&A]W%BW%SﬁQ@i 'éﬁf"il NB¥Yel ongs. 5
WO 2005/ 0920 &queheb/(S152 00 NP 8N IBPIA OvehuelerydcidRqihesS(SBQ IDINGIBY bfidhiniigo based on
t he surprising, di scoveéﬁ/ w%bha)S(Sl integrin is expressed on the surface of
tunor epi t hel?Fidisequenqe $SEQ $)-types of cancer. Further, it has been found
that targeted antibody binding to this surface a531 results in direct
kKilling of 5 RiguesPdepiune €X) M200 ¥y niskiadiiaeduance (STBQ D N0 b) aidtamddoiacid and

{r eat nant 1 Fesens o Rk S mbeeo. ndf o sinted S B30 idnore, (e

di rect cancerani® dcidsedulehstSBQUDND:@f. t he present invention nmay be

ion we

.’ LOA/INA

re
l!g‘

DETAILED DESCRIPTION OF THE INVENTION

For clarity and understanding, the following disclosure describes the invention in
detail by way of illustrative embodiments and exemplifications. The embodiments and

20  examples included in this disclosure are not intended to limit the scope of the invention.
It will be readily apparent to one of ordinary skill in the art that equivalent materials
and/or methods may be employed, and/or obvious changes, variations or modifications
may be made in any of the disclosed embodiments and examples without departing from
the scope of the appended claims.

25 All publications and patent applications cited in this disclosure 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 a5pl on the cel
surface but have not proven susceptible to anti-angi ogeni c approaches.
Cancers in this category include, but 10 are not |imted to, bladder cancer,
breast cancer, renal cancer, pancreatic cancer, |lung state
cancer, OVRPPHM%®Bncer, and netastatic nel anoma. The ggggéﬁpygﬁggntion

provi des nmethods of killing or otherwi se preventing the proliferation of
cancer cells using anti-a5pl antibodies. In its nost general enbodi nent,

t he met hod ceRpkieses contacting a cancer cell that expresses a5pl on its
surface with an 15 anti-a5pl_ antjbody, and thereby inducing the death (e.qg.,
vi a apopt osis) of Therpsesgninventionds pased opfhe spgrrising disedvepstibatins B b AtagEnisnay be

enpl oyed to KillssGARMGHR subtidel oF ninfbr ¥bitiRlidl gelﬁ for Ihdﬁly t}lﬁaepgﬁdéﬁ'&}.)ﬁﬁtﬂgr f gy eby

prevent or attenuate tunor formation and growth: Tn addition, the nethod

may be used beentfowdithay taegeted aslibpdy binding tothissuréce eipfdl nesnjts inediveptkiliyeef t oget her
with otheg c e pi . AN I r.. ot her

nmol ecul ar 5 bagie}glB ‘5‘6532 g%%’e?%ﬂ%ﬁggrenag’% ageﬁ@sg)aamg%ﬂ}&ec?(%%g%ezl? %6(11 Hgé{’tl?les nt

suf f eri ng fr omenable tgraytdlyetaga treatment €req psiot to ehstanta} tupeor formatiandl Wit h a

formul ation @f .th I e i ch euti c conpound
such as dox ogfl |e(I:1|g %rg, e@%géslcgh%ggﬂf @é&%ﬁgﬁ@nﬁtﬁ@egﬁtﬁ%ﬁ%ﬁﬁ% relatively

| ow t oxi ci ty particiiatiyansfnl fohiratingedncarathaterpressea irem the well/supfacatiutBave @actnpar abl e

cancer cell killin i.t haut t he toxic side .effects associated with a
e higher doBiRyE DRopREe ot alsabpaEien SARCEDs iR i Gl gt 1 on
provi des 18 metelmotilimitedub)ibidddéabnces bigast canndr| lomelcaBer pdncreativcbander, hinghi bi t t he

proliferation of ca cer cells .direct l%d even.in 1t he absence of any tunor
vascul at ure Pﬂ’é‘f‘?fﬁ%}aﬁéa%?fs‘&véﬂ?‘}ﬁ“%ﬂ’t PRBSEf PR Pogeni ¢ ef fect of these
anti bodi es.  TherHiegiesent iventitpfsiies mefhadstof Rillirgrdr ythelide-pievieiiting theor t he
prophyl axis or therapeutic 30 treatnent of. cancers that express abSp 1 but do
not form hea®folt r%rgeﬁ?aaﬁrﬁ H“P‘Bﬁfﬂtg?srbléﬁﬁbog’res'a ts oSt grperatsvedmenfs cept i bl e

to anti-angi gueReRIdaTohPkARRMclfS: @nr celRBR X Rk 5Bt BN RLLurfab i@l ancancer,
net astati c nel anoma, |ung cancer and breast cancer. 6 WD 2005/092073

PCT/ US2005/ 0099388B! antibadycandtirezeby inslveing the death (., riarapentoini o€ e canetricelki | | i ng
ability of M2O0O ( j hes,.di - in). it is
possi bl e to use tﬁ{elggéagoﬁtg ?ﬁ%#ﬁ%@ﬁ%ﬁﬁ%@%é?ﬁgéﬁ%&? 3? g’%?' 5t or to the
formati on of apstieot)lend therely prevent o attgate mhoy farmation and geowithe nin additiohthd i s

particularly shanifl gagi i . ﬁg itive

di agnostic SHﬁglg?ga&P or ((i:gdr}rceé#é%@as{f a\?gq%rgdg% alg(jel\lllgﬁégpeeng}? (\gkﬁl %%%}ﬁéer genetic
mar ker i nf or wathiother geneee therapieo (e &.vherethraapegeragends eratheemolsculattbased | i kel y t hat
rany conmygn 8&’8&%@‘%&& Bfis) 68 SGhHE, agﬂﬁ n‘?k&&ﬁﬁéﬁgm%e owfiloYs €arly stage,
i.e., a pretunor s ane WFer i ncancer’ cefns may- be present 1n tissue and/ or
ci rcul ati ng bancetaestemomhaydwtiwhtcd wik e famulanmrof ¢terantibady 81200 in tandem with

a chemotherapeutic compound such as doxorubicin. Because M200 is a chimeric

antibody with relatively low toxicity in humans, this combination treatment may provide
comparable cancer cell killing power without the toxic side effects associated with a
25  higher dosage of the chemotherapeutic alone.

The present invention provides a method in which anti-a5B1 antibodies kill and/or
inhibit the proliferation of cancer cells directly, even in the absence of any tumor
vasculature that may be susceptible to the anti-angiogenic effect of these antibodies.
Therefore, the method is particularly well-suited for the prophylaxis or therapeutic

30 treatment of cancers that express a5B1 but do not form heavily vascularized tumors,
and/or are not otherwise susceptible to anti-angiogenesis therapeutics e.g., pancreatic

cancer, renal cancer, metastatic melanoma, lung cancer and breast cancer.



detectabl e by | ess sensitive non-genetic diagnostics. In such an early stage
di agnosi s 10 scenario, anti-angi ogenesis therapies may have little or no

ef fect when a tunor vascul ature has not yet been established and common
chenot herapeutics nmay create too nany toxic side-eff % ant their
use. Becmg@”f/ﬁ%mﬂﬁt hod of the present invention res§§ @s%oﬁslms'b

anti body-targeted direct killing of cancer cells that express a501 integrin
on their surface it is particularly well-suited for early-stage

preventative treagBBinorel BechiR D the URécEEdnSer¥BIS killldg a8l drddvesliicknef r om t he
early-stage nethod of treatnent would include, but are not limted to: 1) a

subj ect who hefsafengbediesdiselosed heigin) {df nossihle tp use thesepmtibadiss ipsarly siggeof t he
devel opnent ag oo j ect
P I g R L S
progr essi on imsthad iipartiznldsly ggnificagtibjviswtof Wie@deenhofney, morghsengdive diagnostic

pr edi sposkti I : i |.s. express ab(31
on their 'gur acsf'tgg cg%%ﬁit?agg%g%ge ﬁ%ﬁ%?‘g@ﬁ?ﬁé@ Iﬁélg{a%gg%p%?(gt e nplﬁlggde(nt

i nventi on enmfbmytheinimangbif@de saquendso &iiekkelsthatimany commpemeraeergwillbeki | | i ng
agents. As u [ ; | y" c obulin

mol ecul e t hata &g%%gﬁ%? idgg? (fsgoe%%ﬁ’g‘? e%@{.gt?rg’qgé aip%i&unﬁ%?tgéggg%@ Hrﬁg%g'?]?é ve with a
25 parti cul amagh¢ prgeent indisshe and/dneitedating byidlavmedt estatdished|aduradr strgwwret i cal |y

engi neered a i i g i i j i.ng but not
limted to cﬁ%%m%emﬁsﬁgnggﬁgg& &ﬂﬂ%@%ﬁ Saﬁ?%%%%?g%ﬁﬂ S#é? g%ra g@éﬁj ugat e

ant i bodi 68 ( ecegario, bitbangdigéicsis thetaplouirekave Hitlalbook effect wheniagdivoeti es, and

Loty abact ) v Ao RS R L POED Ry RIS By BELLLTS & 0,
a si ngl e chamanBoxksidaefiediodwarmntiieirqie. t Begausa the it d @6 tha ipresenbinvértion heavy

e onn” il SRR o0y e A SRR oot o
t he i nventi otheitissufdce echanixuiilp wellewten &a eady-sthgetpvestatdie tigmtment/ WO 2005/ 092073
 cocktailt of i {Perepior el ey HenbEAS LA b iohefrBlST beaemrl W h (x5 (ai
integrin). Pwetldimhidy,but ive natlintited WR1) Bdubjebtortiodfs helgaetimortiéye inditdings of the
o ththe ot HisheoprBLE e P bBRer GRY g s 5f MR ot de var s ety of
Bnd phage i Sphay Lachol o e on oot ot axanpl o
onl oner © RRERtiaE MR T B st Bt B P s orion s SIESR ne udli ng
those Knoen tdhcéridhemdid thé Bhcdrabliibkpreds@isp € ¥Rl Surfacel Har | ow and Lane,

"Anti bodi es: A Laboratory Manual,” Cold Spring Harbor Laboratory Press, New

Yor k
Anti-o.581 Antibodies

The methods of the present invention employ anti-a51 antibodies as direct
cancer cell killing agents. As used herein, the term “antibody” refers to an
immunoglobulin molecule that specifically binds to, or is immunologically reactive with a

25  particular antigen, and includes polyclonal, monoclonal, genetically engineered and
otherwise modified forms of antibodies, including but not limited to chimeric antibodies,
humanized antibodies, heteroconjugate antibodies (e.g., bispecific antibodies, diabodies,
triabodies, and tetrabodies), and antigen binding fragments of antibodies, including e.g.,
Fab', F(ab"),, Fab, Fv, 1IgG, and scFv fragments. The term “scFv” refers to a single chain

30 Fvantibody in yvhich the variable domains of the heavy chain and the light chain from a
traditional antibody have been joined to form one chain. In addition, the term “antibody,”

as used in the context of the invention disclosed herein encompasses mixtures of more

7



10 (1988); Hammerling et al., in: "Mnoclonal Antibodies and T-Cell
Hybridomas," El sevier, New York (1981), pp. 563-681 (both of which are

i ncorporated herein by reference in their entireties). Production of

ant i bodi tion of libraries of reconbinant I L isn phage or
simlar \9}28?%"?’@?4"23& e.g., Huse et at, Science 246: %?3@2@5@&)?%989); Ward
et at, Nature 341:544- 546 (1989) and Vaughan et at, 15 Nature Biotech.

14: 309- 314 (1996), or by inmmunizing an animal with the antigen or with DNA
encodi ng t he iRRtohg BRibody eVt Hith EGpeﬁiﬁb@ﬁﬁgéE(HgS,,a doblgaitlbf BEdret apeess cel |
killing methods of the present invention be carried out using the

previ ousl y cwama?}?wPrﬂ@edlaﬁwvcﬁasmha?m%&ms I A, M200, or F200. 1Al is
the parent nouse b&@{ab‘gl AR Snld5B P%o&&%eﬁﬂ%ef}ﬁé%&d% %&Ln{ﬁv nﬂtkbb't as(i|
integrin binding to r’onectln see, e.g., US.

2002/ 0172675 afd morfoclopal aivihpdies. Mmlontmmbvdles ugeéyl é/btb therm@hqd@pmead by

reference er; Eg;gf | Al. F200
is a Fab agﬁn‘}g orde Jfb%&;dép ﬁl;rer om%%kgﬂ se an ﬁg&%ﬁ z:{[%{/e:?ﬂi)teléel%Hill ner at ed,
functi onal | y tchae afhybriiiomea] regomibinims, and pWemsplaxtedmh@leamrdc weljuatiot e s

di sclosed in t 2naVov. 26, 2003,
and 10/ 830, 93%,1 e%F i f@gx%;tﬁl,lmoEg’ﬁ&?b%ﬁ{%o%%sgjﬁX% pr\%uf!‘:g%ﬁéﬂﬁ re y i ncor por at ed
by ref er ence ttvbnigues.incButirtg tha3e 8newdin E2RE ah@taeglb,d”elmmmphnnﬂhﬂex mdoliane,i N vivo

popl  er - NaLEiklp B oo TAERY R S8s WAL LA BS Rok AR 1 0y T

April 23,1020@1988); Hatmmdmgesaluisef‘uanmﬁ Arftibodrestand d-@dll Hpeidpmass’ent i nventi on
al so incl ude p I pe on ab5(31
211 A NeodaaRENe Gty de DG SELGR bt i Dbk e bidkp SRR aERLGED. 7, EPLTS
to a site on referepsetin thein entiretigl]. dlnodmoticarof aﬁ@d@ebbymdbctmn&yﬂlb@p@&f may be f or med
both fromco l 0 a j uxt aposed by
tertiary fol Ecoglﬂ%%fﬁtaﬂﬁﬂoﬂi%e r#hg% m{]BPQﬁQ{BEé ?% éj% ﬁlﬁgogpal g'él @ (31 integrin 8
WD 2005/ 09207236: E’UBHZSBOESP)OM&&B@ al. rMyureéﬁh‘stﬁéG&]rﬂSﬁb and:Vd&hmteach of the a
and 0 pol ype cha pi t opes

f or med fr%/sm 2\2) rgBhO(t)eﬁéqZ'n?’lbgghaggg@ o‘%l%éﬁmﬁumﬂﬁéﬁ{&% ta neaalﬂ ?% eg‘ﬁlgis;ure to
denat uri ng sd)Nzéaﬂcsdmgumeeamgeepl t opes forned by tertiary folding are

typically |ost ony tr%arr%ne epltsqgen %eléltrcla % fe?ll W ntrsnetho‘gs «%glet (F)ﬁpenétypi cally

includes at 5 Ieaslﬁpr Jore Usua eas acids in a
uni que spat i dhvesiionfmdyrtatchmiad outl\iéfh@thd@re@fousiﬁtlﬁta@teﬁzeﬂgmﬁ-mﬁm adtibedie or mat i on of

acl oar magndba MR R EARE M-S thepifn ioul e B B RO Mot hods
in Ml eculoar 1Bin@lbadsp1 Madgrin ﬁﬁdingt&moﬁcuﬂ\@éer t.8., U Putll. 189 @ppl. US
2002/0172675 Al, filed May 7, 1999, which is hereby incorporated by reference herein).
M200 is a chimeric 1gG4 antibody derived from ITA1. F200 is a Fab fragment derived
from M200. These antibodies have been generated, functionally characterized and their
specific amino acid sequences disclosed in U.S. Pat. Appl. Ser. Nos. 10/724,274, filed
25 Nov. 26,2003, and 10/830,956, filed April 23, 2004, each of which is hereby
incorporated by reference herein. Both M200 and F200 have been shown to exhibit in
vivo anti-angiogenic efficacy in monkey eye and rabbit eye models (see, U.S. Pat. Appl.
Ser. Nos. 10/724,274, filed Nov. 26, 2003, and 10/830,956, filed April 23, 2004).
Antibodies useful with the method of the present invention also include those that
30  specifically bind to the same epitope on a581 as IIA1, M200, and F200. An “epitope”
(or “antigenic determinant”) 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 o581 integrin
8



10 Two anti bodies are said to bind to the sane epitope of a protein if am no
acid nutations in the protein that reduce or elimnate binding of one

anti body al so reduce or elimnate binding of the other antibody. Also, it
may be c at two anti bodies bind the sane e e two

ant i bodi g’ggé@g@%tole}hf or binding to the protein, i.e., Wrﬁ%lsbr?g&g?ﬁone

anti body to the protein conpetitively inhibi ts reduces or elimnates 15

bi ndi ng of the other antibody. Consequently, the methods of the present

invention mMaynay l@@mﬁx%'éinﬂﬂ aBidt ondach ofle @dhd bﬁ&iﬁebﬁ&ﬁchbhﬁﬁhbﬁﬁﬂce@?ﬂ%r mned to
corrpetl ti vel¥l inhibit the binding of HA I M20OO (vol OCI Xi or F200 to
P

a5(3 i i nt eghptarodigsy smcie. Jipitpprs formad fipm caitigpous gring agt Sﬁ*?éypa Iy - 0c501

anti bodi es us@fitdd o ekpostd@o AEhIARSsoBfents MBeliRpRMes folmedby etiaf Blapgt 20
limted to IfA1, I\/Izggﬁband F200, ﬁ%t may, i ncl ude ant.i bodi es COITpI‘Igl ng a

variable r e@iedwlcaﬂlVéﬂ?E%‘F%“?%W%dené@nW VEREnOD SRifoge ERiabnBeudspst ant i al |y
i dentical stojdkyas @ndqflore ity MZIQ;Q‘: 86:%-FP&Bino 4& iR X uliRle Phtidl BehtiahiaP! e

regi ons, framework %ﬂ ons and CDRs are well-known to those of ordinary

skill in theMgthods s% cgmiging spaiighgonfogpation of epitgagsiesiidesfopgxamplegt-gyns of

| nunol ogi ca €See0 Bet hesda,

MD 25 (1991)) Icryls%fsl@gfrfs‘pg& amde?gl?iﬁgg?mé&%gewﬂ?%hZﬁc?ggo?%dﬁE feetg TillbD, Both ("Vs"
or "VH') or Maghing Peataspls i Migthodsin Mplecylpr Biolggy, ‘%1 éﬁt@lﬁ@ﬁ?f Mi’%l%‘des t he heavy
or |ight chal( 6)of an antigen binding fragment, e.g., Fv, scFv, dsFv or
Fab. Antibody light and heavy chain variable regions also contain four
"frarreworlfa" r egi ohgo pibedies ase el te\pindre te sameyrpitoreraf aproteinp €gmiescid 3| so cal |l ed

" conpl enent amu&aﬁoﬁk%e{erpr&aﬁ%afemc%ﬁehnqﬁate ofolileent@!;)ﬁs%a@fred&e barily 30
responsi ble for binding to an epi t%\/\éﬂ an an% "“substantially
g0,

i dentical " vglimingtedindingef thy gther Fufily it Bgy bmconelﬂd@mww aytibodies  an
ant i body re%&atmgbﬂmaélfhe%%aﬁtb%tes&ilp%@%rmg%%%ﬁémeat | east 95%

of the am no acid sequence is identical to a natural or unal t éered anti body

vari abl e or &BdEgahencaniigydy tOibe pYEITEmPEttively doits/ BHToST climingiesn. The ter ns

"identicagk” @ndRgoLemBbih ffﬁlﬁ%dyt Yonselpitnily) SheGRIMRAY bf BE prbiifRt BlendBH Bay@m N0 aci d
or nucl eofide sequences, refef to two or more sequences or subsequences t hat

are the sambe gamiefaus wih smeibedyehat has heamdoigrminsd tonempetitivslydntikishelues or

nucl eoti des { ly 70%
75% 80% yﬁ%‘éyﬂ?w& é%k?a 5o 6’&6@@@%%@%@%&%}&%@{/@25@0 or hi gher
identity ovelcelhsusfpml fied regl on when corrpar ed and al i gned for maxi num
correspondence OV@L atr%ggga an. win )#11) L e aet eedS re 'r?t? L asured
usi ng a BLAST or BiAS quehce cipar I's (?F P ﬁlrcﬂ? aul t

par anet ere démited tma:demeandﬁ‘ZODWummymblu&d angbanﬁaﬂcommhmg asxuahl?lel nspecti on

(see, e.g., (rjeeg'lso%r hgrgflm%r ?efgmlli% Lo%%BRaz;[ml}lg] & equengeaslubs%n%gl%[ id];rﬁ{call%e tog‘éCI%nOl ogy

ITA1, M200 and F200. The extent of the variable regions, framework regions and CDRs
are well-known to those of ordinary skill in the art (see e.g., Kabat, et al., “Sequences of
Proteins of Immunological Interest”, 5% ed., National Institutes of Health, Bethesda, MD
25  (1991)). As used herein, the variable region of the heavy chain (“Vy” or “VH”) or light
chain (“V_“ or a “VL”) of an antibody, includes the heavy or light chains of an antigen
binding fragment, e.g., Fv, scFv, dsFv or Fab. Antibody light and heavy chain variable
regions also contain four “framework” regions interrupted by three hypervariable regions,
also called “complementarity-determining regions™ or “CDRs.” The CDRs are primarily
30 responsible for binding to an epitope of an antigen.
A “substantially identical” variable, constant, framework region, or CDR refers to
an antibody region 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 (NCBl1) web site | ocated at www. nchi.nl mnih.gov). Identical
or substantially identical sequences include sequences having del etions
and/ or additions, as well as those that have substitutions, as well as
naturally occurring, e.g., polynorphic or allelic va man- made
var i ant s WLR/®30%onser vat i vel y nodified variants. @ﬁﬁéﬁﬁmﬁﬁgan

al gorithns for neasuring sequence identity can 15 account for gaps and the
like. Preferably, sequence identity exists over a region that is at |east
about 25 am pg; ﬁc'n‘%c—mnq @&éﬁh&?*dt‘ﬂ@éedt"“idérﬁiﬂgtf%theq,ron@ﬁr&n%@rfn%r@%% over a
region that 1s 50-100 am no acids or nucléotides in |length. The am no acid
sequences of adider ralnkepuchsemncamr@%a FYE0SOT (0BT SPUSHERSIPT SYPSCqyBRcRbtat agsfthe ¢ he
present invepliQR NS dsp&%ﬁéa%@ifc LA of BminD cid RAMERGH Sudi@uBsl tha? aﬂa@ﬁ ur al

anti bodies; 20 anti bodies c be T edesi ned to obtain desired
charact eri st e (e #guisdPd ideansiarelorablbictobt, Aaln SUNARSYoe¥0¥hiod te82% .30

"genetli Caﬁ' y9 L LBEL YA fﬁ@@%?@%, oPfi M%eﬁ&?%@er%ﬁécﬁied%ﬁi n2fh&0 aci d
seqguence een varied t'rom that a parent (i unal t ered) anti body.
The possi bl ecm@naredtandmlgnpéfwgelammm cpﬁ@sp@ndamjmgr afformipggason yiglowor a f ew ami no
aci ds to thege mgéi%gﬁ? RYEL 00 Rlng ¢ BIASTRBPAST AldEquAld BfipRGE Const ant

regi on. Changes, mutation, in thé const regi on may be
made in or dealgemhmwﬂbdﬁfaldtpamews depqsibed beleyt, oo amawmiabalignment |aB€t Yigwl of a

t herapeutic g ecé?&fi% yghde@&lpga &kﬁe»NatﬁoW%{eﬁEacﬁB#fsfaﬁkﬂnsl

characteristic ment fixation cﬁﬁteractlon
Wi th mend® anbdormation@NGR) be%feﬂ@&tedumtwmbsnh@he@\él |y, changes to the

anti body vari abl i . IR gen

bi ndi ng characte?istﬁgg?agg%¥ﬁhghe p?% F@%gﬁkgggdhnenfﬁﬁwﬁggdﬁﬂﬁgr|c

anti body, M@g@l/orpaditigys, asmvyslley thdsei that haviesulbttitubions, ssavrdless netaially fdchiringg net hods
of the prese ] i " to an
|nnunoglobuI?% hn%ﬁ&%+ﬁgrﬂﬁ§§ &ﬁﬁQ%T&%hgﬁ%%%? ,hRHQ?Oﬁ&§%§L§y portion

t hereof , i s mbdifiedwgriantepTaecwal-knowae righathge tr awaguniag setqh@lcatdbmtgsemnbl nding site
(varlabl 10 9 5 3 0 a

const ant ?r eg?c\ci\gm(%)?oq% di ﬁgélr%élngé)rg%é&? !eg%gg g%nsw%s?@gféa?re#lunc tﬁso%t and/ or
speci es, or astebrut Z%hyind adidsar endleotrddsax lehgth,von inoke wrefefablyoverewegiomaharti es to
t he chlnerlc t oxi n, hornone, growth factor,
drug, etc. Sﬁqg§ ﬁxams%g?%gﬁgmggé%% "or a portion thereof, is altered,
repl aced or exchaﬂrgaﬂnmiabid sequendes aﬂlhea:ﬁ-ori@@;iaﬂibohiayhsegﬂ antliitl-fefneﬂedi ofor altered

antigen specjficit t hods dyci ng chi nerj.c dj.es are
rol | o oupe e pfastel ingptigh At mal ralans B KteEo P aaal dpBRSHET 1o ot al
[S]C: Fnce 2@9: iﬂrﬁﬁ&li&s%aﬂ b¢ HA&Tpned faob&in dgbired cﬁﬁr&T@ﬁMilﬂmgﬁreﬂnkﬂdvﬁr 221 (1986);

ies et a

12558 St BT S0 A A 8 B o

i ncor por at edthb @fftloncid\éedueiice heyteen Vatied from @it bf £gayent (i.e., unaltered) antibody.

The possible variations range from the changing of just one or a few amino acids to the
complete redesign of, for example, the variable or constant region. Changes, by site-

25  directed mutation, in the constant region may be made in order to improve or alter the
functional characteristics of a therapeutic antibody such as immunogenicity,
pharmacokinetic characteristics (e.g., serum half-life), complement fixation, interaction
with membranes and other effector functions. Generally, changes to the antibody variable
region may be made in order to improve the antigen binding characteristics.

30 In one preferred embodiment, the chimeric antibody, M200, may be employed in
the direct cancer cell killing methods of the present invention. The term “chimeric
antibody” refers to an immunoglobulin molecule in which (a) the constant region, or a

portion thereof, is altered, replaced or exchanged so that the antigen binding site (variable

10
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10 I n anot her preferred enbodi ment, humani zed anti-a5 (31 anti bodi es maybe
enpl oyed in the direct cancer cell killing nmethods of the present invention.
The additional human sequences in humani zed anti bodi es further decrease the
possi bl e _inmmun nicity of the antibody when it is u n
therapeutlg 'Pﬂ%&%ized versions of I1Al are discloseiﬁqﬂﬁ%W§?&%%?. Ap

Ser. Nos. 10/724,274, filed Nov. 26, 15 2003, and 10/830, 956, filed Apri

23, 2004, each of which is hereby incorporated by reference herein. The
term " humani Zr@%imaﬁgtmﬁe&% 'a dofdtfitt feglof oﬁ@dlrfemmﬁgﬂt&é&mase feQIhRbLAY @ hunman
framewor k, at 1east one and preferably a CDRs from a non-human anti body,
and in whi ch aafgr Pefies enam ep@rgly&ﬁffe;s@é@ehﬁul? whigh panferpnevpproperigsdpttecal to a
human i munqg n%%ﬁﬂbo@/)%%t %HEnz"yﬁlg't&Hn Hormfone, g%wthu%%&r %alefc Srppiye and

preferably at |east 959 i denfical. Hence parts huhani zed

i mmunog| obul ivAtiablsdsgips, or peotipRthereat & alteed sftp?saﬁfd %ﬂ wcgllapsrén’flth@manm%ﬁ
correspondgy nqeg%{ﬁa%ngfa dﬁ?e?erﬁ’ br 8 aftfabh YRciAHERMethdT R QR ifinsRaUeNces.
Accordi ngly, such humani zed antibodies are chinmeric antibodies, wherein
subst ant i al | yntikogies a1 avelldemown tothese  ordiary skifl atbihe artofes g Hdeisraehal ,

substi tut ed t@éleh&%zﬁ%éﬁm‘? bes@ﬂ Ot @ﬁb‘l’eﬁi%?ecfhu‘élﬁasat Ao k‘l@%@ GRRGE,

Framework 25 residues 1 n the human framework regi ons nmay be substifuted with

t he cor resporgingnol é@ﬂtﬂ’d&lﬁr%@%@9W®6ﬁ%rPa&ﬁtN%é§0 ;05548 ¥%567pr ef er abl y
| mprove, ant i, s A i of THEPE hbER/RUBSaSHRRSA bylcralis, [ oite,dont [ 1 ed
by methods well known’in the art, e.wg. li'ng of the intefactions of
t he CDR aWd franemnkthﬁlagef@m@bemhodmemhumaylzeql almmwralntlb@msmmbel nmportant for
antigen bi ndi S f ramewor k
resi duos at Al IEER e ERARB R oF B bletohs el R TLATEND" .
5,530, 101; 5 aﬁ&ﬁpr@Bmma& s6P@ncES fim hubaGiod), aﬁﬁlzxdles fur®@r &ERasedkecvsatile whi ch i s

i ncor por at ed . |0 (o i J mani zed
using a varie yuﬁ%ﬁ% @ﬁﬁ?éq%gts)&%ﬁg{manﬁl Mse‘}s%{%aes aghﬁl?‘a?ﬁ‘g’faﬁ‘%‘l“%é‘“?g‘%ﬁgx anpl e,

CDR- gr af t i ng veERneGIAMOGe divdased in WO 200D SQ0NEs. PUT24,520064 Do@ 389

publ i cati t

, 585, 089§gn %%éé‘?ﬁﬁgB 959rﬁ§%dur é?? n20£ﬂf%%;h§>5§/ﬁ%8%%%@§§%§ggé%& bgadl an,
I munol . , 28 rel@@natgﬁren( T30 1erm “Bemahivied kiibedy” atfers tdrmimmuingjobulin805- 814 (1994);
Roguska et al_ ., Proc. le.. : [ : -97 chain
Shuffling (L RmPEER] uhigh .ﬁag‘,é‘g’%%’, aé%‘%‘?h%%% sty i CDR3 b 306, e aal
i ncor por at ed abtbodgfaed erelech zmytchm'tant ®gibn pretentis su stanmhlgu ncabwtamimamnt hunman

. d o . s sublstantaiio idva

anti bodi es (i. t es ksl o const ant
region) to aémflufrlr(t’a@or%ﬁhrp&nsﬁam r%%gr? é t%g?tgg%‘g 5?80 trea tp re\fer%bly Qflea t%@rrgn patients
accor di n@20t o iddngcalelémoeaillphrtt dfa Imnlemmdannnn@tdbumn exddpntbelCBRS,ialrodi es  can be

g?‘ggl g; obt als{;'b gangz}fly 1den§(';all ?c;[ %rrgspon 1rt1gh;% gotk ohe %t mlore ntagve h%Ha i ncluding phage

immunoglobulin sequences. Accordingly, such humanized antibodies are chimeric
antibodies, wherein substantially less than an intact human variable domain has been
substituted by the corresponding sequence from a non-human species. Framework

25  residues in the human framework regions may be substituted with the corresponding
residue from the CDR donor antibody to alter, preferably improve, antigen binding.
These framework substitutions may be identified by methods well known in the art, e.g.,
by modeling of the interactions of the CDR and framework residues to identify
framework residues important for antigen binding and sequence comparison to identify

30  unusual framework residues at particular positions. See, e.g., Queen et al., U.S. Patent
Nos: 5,530,101; 5,585,089; 5,693,761; 5,693,762, 6,180,370 (each of which is
incorporated by reference in its entirety). Antibodies may be humanized using a variety

of techniques known in the art including, for example, CDR-grafting (EP 239,400; PCT
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10 net hods descri bed above using antibody |ibraries derived from human

i mmunogl obulin sequences. See U.S. Patent Nos. 4,444,887 and 4,716,111; and
PCT publications WO 98/46645; WD 98/50433; WD 98/24893; WD 98/ 16654; WO

96/ 34096; 735; and WD 91/10741, each of whic rat ed

her ei n bQN¥§@%8%§ inits entirety. Human antibodie?cgghhgﬁgggge pr oduced
using transgenic mce which are incapable of 15 expressing functional
endogenous i nmunogl obul i ns, but which can express human i nmunogl obulin

genes. For argsum;e@ﬁaﬂwwgafwm @s eﬁtbﬂtqio@gsyzzfs@wmsqummmmeg anti bodi es,
see Lonberg and Huszar, &1995) For a detail ed

di scussi on ofveResiing Qré‘éqﬁﬁﬂﬂl‘éﬁ'g(ﬁpﬁg? 1%’ Eﬁélﬁ w5 ﬁ‘tﬁl?é‘nl\'lah MEBRAle 3848949 unan

monocl onal lej)@,eudﬁi%k@adl mr&tg%oir :804- a%mgayhmgﬁmta SHEhPRBINAROLRS, See,
e.g., PCT publications 4893; 92/°01047; WO 96/ 34096; WD

96/ 33735, Eu rssbab%%%?’ém%mnd ehamaBuffiing (U.S Pagent ploy %aés 336) all gf which @yp 3

5,625, 126's 5 1fdfy 2pormod bPrefithce B RBleniis 5, 545, 806; 5, 814, 318,
5, 885, 793 5,916, 771, and whi ch are incorporated by ref erence

herein in their eh@?@?ﬁ@@“@%ﬁé‘?@l@“ﬁ?&%ﬁeaﬁ’@"l"@é‘d?‘é%nptﬂﬁ'aﬁ ¢theogni ze a

| ect ed to as
qui deq sel el vl sffbnlify S &) A oy BY oAb G GHEE! SRk 0.
anti body, e.@f hurmnrmtl@l@ @mrdlbgwhe msthmb@ﬁﬂlbofesgmuﬂeltmheHsmhre@mboﬂlesof a

| et el h

B of echnol ogy Th: ABl<b RS BRI BambiRIANT, Bl ShfcdaiRBkegmit B L
anti bodi é9 (imeghogds dascribed pbyd ysinpanpbedyilivgpriesidauived/ frora hiab! immuaggldndnand human
constant regi ?c{ﬁg%]cewee}ffs PIRLAYED ﬁﬁrsskgxt‘i’{]%ﬁl;éﬂ;lg;rcand%%&)Eﬁlﬁtaﬂ&gtwécCor ding to

the nethods o resent | nventi’on producing primatized
anti bodi es ar9é/4ﬁ6ﬁ5vxlvVO 98/50483;aW D 9826893 W@ 98/196S4; W O6R409pWO B/B385;570;

5,681, 722; . are | : in. i

Cheir ent! r otpea OIHIOn et e Bab il RO R BBF O AESG0c) Go0030

The net hods dluntahentihodisesan alsnbepmﬂumdesilmwsg‘euinmtitmlath anticgpebieef t hat

For speci o ‘B Eathgutpdhal BBishobh oo Wl Soich e Splcuflan 011 30T 7
ant i bodi es smMogh&hllwgm&@namwmeMS techrotogy épiptadpesg lpfmaa5( 31 i ntegrin,

Ant i bodi bi t
ntibodi es ar & b ,6§en dpngerg (fﬁl?& in?%e m%ua& {%ﬁ 53 d%b%gtlt?or%)ﬁe{s fH It-a

t hreshol d | eve‘? VIt | cantly
Cross- react dwmlslmon ef ﬂaisemzthqnmtgyp‘emmchiemgrmmme‘mdlds?|and;1numaamtdneca&(a31

antlbodles useful d . herein s i f ind (or
"speci fical | Y LSt a“dé’r“l’]“"’s&rgft&“i ?‘iué’“rgs‘wlh Aftogitas e S PET Pl bh“a %3"‘?0 a a5(31
i nt egri n 200! YpEHRI3IW0 Qﬁaqriton?jé)VGI%/GM%;)W@ 96/33ﬂ35aEbtopehnrfgtean‘No.|0|5198'8’(7J,( a) of
106 mol " " O (55 patent Nos. 5,413,923; 5,625,126; 5,633 425: 5.569,825; 5,661,016; 5,545,806:

5,814,318; 5,885,793; 5,916,771; and 5,939,598, which are incorporated by reference

n:

herein in their entireties. Completely human antibodies that recognize a selected epitope
also can be generated using a technique referred to as “guided selection.” In this
25  approach a selected non-human monoclonal antibody, e.g., a mouse antibody, is used to
guide the selection of a completely human antibody recognizing the same epitope (Jespers
et al., Biotechnology 12:899-903 (1988).
In an alternative embodiment, primatized antibodies (i.e., an antibody comprising
monkey variable regions and human constant regions) may be employed for therapeutic
30 treatment according to the methods of the present invention. Methods for producing
primatized antibodies are known in the art. See e.g., U.S. Patent Nos. 5,658,570;
5,681,722; and 5,693,780, which are incorporated herein by reference in their entireties.

Antibody Function
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10 greater, preferably 107 nolt or greater, nore preferably 108 nolt or
greater, and nost preferably 109 nolt or greater. The binding affinity of
an anti body can be readily determ ned by one of ordinary skill in the art,
for exanpl e, Scat chard anal ysis (Scatchard, Ann

660- 72, M@)‘E’X??P”by surface plasnon resonance usi ngl‘}gpﬁggﬁ%oo%?%arl ety of
ant i body bi ndi ng assays useful for characterizing anti-a5(31 15 anti bodi es
are disclosed in US. Pat. Appl. Ser. Nos. 10/724,274, filed Nov. 26, 2003,
and 10/ 830, 956, jd xﬁghc?d@ oF {he Bl%sentzg%tlo@é}ﬁﬂopﬁmmnﬁﬂnh&dﬁ@E}ﬁpé&hlbﬂcOr por at ed

by reference herein. Second, antibodies specifically bind if they do not

significant| ypquf@m@awsm miegtin. e‘fﬂa@l@’de%%g ghragbodinsdor sperifidtueflinestodo not
significantl or
cxanpl e, 11 FREEREIGERE YA olcGld P LR Al RRbEPMER oL PL o
pol ypept i des mosd ¢pgopas&faﬁmmmﬁgm$ﬁr@bvdltslamd@ﬁn@d tp e specidiedly tandipg, if:"ICur r ent

cnown rei At o Baryptp Rrabut 1R badBeeeRief ARt bt ne’ P TERER "

speci es that rmtavmiamdmlypemlhenmhmmgrl n famly of proteins, or mutant

a5(31 integrin p at| a rs,.the ant. 5(31 25
epi t ope. Mor eover{:}/sgr?gfl‘ﬁggfél\é%ﬂé gglflér{lzj dsa‘*é%ﬁﬁ%dthm%?ﬁﬂh?a%at ed

pol ypept i des pir@ (or* ﬁicﬂmemp&l“@geblﬁm@haﬁuﬁ&%tws 1f<ﬂ@gfbmdm 516!§B1t o the a5(3l
integrin. For exanple, antibodies raised hunman grin

pol ypept i des ipeinalypenside pepfidear epitepe Hoh %/‘ﬂé%i‘g %fé@%@%?féa m?lo F nsol ubl e

matrix; apti BREJE$redReRy i@%&%@é&@é@ 1Roré Pefekdblye @ a1 p&'ngﬁ%PtahdjﬁﬁstW Il flow
through the matrix under the oper_buffer conditions. Such screening allows
ng’hpdap

i sol ation of Poderady }/Q;Il’éﬂlnapf SIPRtET drecattinityaf 5o antbedsisn be Fadibi eact i ve to
closely rel ahatémsﬂé 5bﬁ&amm%ahhmga@%reﬁalhﬂ@%@kaeaérd\muaé Har | ow and
Lane (eds.), Cold Spri n%YHar of Laboratory Press, 1988; Current Protocols
in | mmunol og&Sca@b@m@ah e&cam Sci. (Sé(ﬁéOjn 194@% prowahTiace Slapmen songRCe Heal t h, John
Wley and So 2073

PCT/ U82005/ Oggg%gﬂ&OF speC| oggﬁatﬁ)tgl odi es égéQéeﬁl'fﬁﬁgé\;%t%@ ?qgég%t% (see,
Fundamentlal lentthodies argylisclpsedlin USebat. Appl. Ray s RPE242741 6188 NoG6724008, apd  al .

Adv. in I mu iples and
Practice, 38)8306% ﬁ%\?%?nld}ﬁ?&)%%g@gﬁnhg %lelgsréwlh‘g)%ﬁg%b Efe}%e%eioam n et al.,
Ann. Rev. Imlmmml 2: 67-101, 1984). Representative exarrpl es of such 5
assays include: ¢ q r

radi oi mmuno- pr ec?%?%%gdlemﬁwﬁ&hfﬁﬁéﬁgﬂ?ﬁhtzm Eﬁ%“ﬁ’t%?%? I SA) dot
bl ot or West eerlztedalbcrbipepiabsa&mlhodnhs dv ttot agmﬁcranﬂx)ﬂpsstrpact with sddahpolypemids andwi ch
assay. Fckr

and dinical ™° %%ﬁlﬁs F%§§ar Igmjﬂg Ecal P?‘%&‘m po éggut‘flg%%ge?ﬁéd see Basic

polypeptides using a standard Western blot analysis (see, e.g., “Current Protocols in

Molecular Biology,” eds. Ausubel et al., 1995). Examples of known related polypeptides
include orthologs, proteins from the same species that are members of the integrin family
of proteins, or mutant a5B1 integrin polypeptides where the mutation alters the anti-o531
25  epitope. Moreover, antibodies may be "screened against" known related polypeptides to
isolate a population that specifically binds to the a5B1 integrin. For example, antibodies
raised to human a5B1 integrin polypeptides are adsorbed to related polypeptides adhered
to insoluble matrix; antibodies specific to human o581 integrin polypeptides will flow
through the matrix under the proper buffer conditions. Such screening allows isolation of
30 polyclonal and monoclonal antibodies non-crossreactive to closely related polypeptides
(Antibodies: A Laboratory Manual, Harlow and Lane (eds.), Cold Spring Harbor
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 SpeC|f|c blndlng anti-abpl anti bodi es useful with the nmethods of the
present invention may be prepared through a process of selection for abpl
bi ndi ng. Generally, polyclonal antibodies raised to specifically bind to a

parti cul i or its polynorphic variants, all (ﬁﬁ’ By as,
conser vaf\wg*;@}og}t?ng fied variants, splice variants, eiJ Szse{oect ed to
obtain only those anti bodies that are specifically | mTunor eactive with the

15 sel ected protein (e.g., (x5(31 integrin) and not with other proteins.
Speci fic bi ngjfggcifis eht@foliie®R well kasiu ﬂmnt(yee§mam@ia1 NgmestlogyNbdupodi es t hat

cross-react with other nol ecules a y formats nay be
used to sel ed?dsérﬁqv%gﬁeégsl%gﬁe@?thfEﬁAl ’y"“{ th%{‘F\?BOI }r}f’% f?z Mpreciontlegri n
pol ypepti de. AfiboB&%APRAcEles:ad Pﬂcma@@@I%(emmaaﬁamsmm 10%; used to
sel ect anti baodi es speC| ficall Har | ow &

n .
Lane, 20 Ant iBs8igméxctal @%B?‘aﬁam %%FO% i%%g)R?pb‘?seI&atH§§mp&tsloéwcbf
| Munoassay fagsraymau@néoncm@hﬁmmaew@ﬁmss@nmmmm atséhydﬁ&x@fnmxdh%- specific

i mrunoreactivity). Antibody Drug Conjugates |n sone ments, the nethod
of killing caFfeBHtation F@Wﬁi‘"@ﬁ‘l"@b‘n‘éi‘f’f‘%ﬁﬁ’f 4ssaYa{%H§Aéem B‘Bb%f V&E@me@@& ed to an
effector noi kMy, iiIGiItET HQGHPELHIR LRy, aRPYnBRcIPEYayN BBPLfeviedDfOf MOl ecul es,

i ncl udi ng Iabellnq noi eti es such as radi oactive | abels or fluorescent

| abel's, or prEWE aira) anfeifpmEoassay EICEIERT o8 SRt etdClimaekmnammalog(Stilesi ety (or
"ef f ect or conpofeds. " e@yopg. bound (or |inked, or conjugated), to the

anti-501 antibody ei'ther coval ently, through a linker or a chem cal bond,

or noncovidl ent | y, Spasiisbidinganti-©.5 Bl amibedies wwﬁa@wﬂam@meﬁpésoiﬂm@entor hydr ogen

bonds. 30 In t e that
modut at o8t hANRAREH, photieh BELERE s BPLRbiGH B A Bhdnd oGP
t her apeut iC molyeloyalaﬁti‘tmdbsmish@toaspmﬁmnyybimbfo arpeitieclat mweteimy ordslipblymagpdsci at ed
wth or in close F 2005/ 092073

PCT/ U82005/ 0099 l?e r{h&o%"et ﬁ&{g rﬁ%?’g%’em '&?fgeg%@an %Iiwelvaﬁl\é\f% ma?’t% Ot oxi ¢ agent.
The term cytsdbonedto oh‘gmmmy thaese antihodiesibataraspecfiaily unmurwreaclb&tvsamclm t hat
|nh|b|ts r prevents, the fupgt.ion ell s, apd/ or se estruction of
corl o o3 BPEElP S elr e oM e e i BB POt SRE TR ERE o 1551

| 125, Y90 andelRaibs fs) achie Ay tstiteraafibut MtiBEkestis crassckedodwith Stheifdledats.
enzymatical ly acll 5 t oxi ns_of bactgrl a | ant._or_ ani pal origin,

a
or fragment s 4 YRSERSY immeinoassay formats may be ‘b?ﬁ‘%jhtsﬂﬁ‘?t?‘n@({?fi‘%%g’ﬁ‘é‘ﬁﬁquﬁéeaﬁ"ég ment s

i ncl ude di pht»ﬂﬂi"th@aﬁlﬁﬁt%rﬂmpo%@étﬂ&' PorRx e, Iaohdtph@serEm\SA@Ihﬁuﬁbassaﬂrmd} A chain,
CUI‘CIn crotln henor’r%/cm enony Cln aurlstatln . auristatin E or

auristatin F)beussddo s mla%dwvﬁa?cg@@hlwaq%whew ?q, éngaréqu&tlénq,he (x5(31

i ntegrin 20ex i8S REs, matad}ﬁo@mﬁaeug@ for & BREAPtIoR 8F ImrBloalRY HmBRS MES 1O
increase the local 10 concentration of therapeutic noiety in the cancer

afflicted ar cgnditinns that aap be ayed dadetegming gpreific immunoreactivity).

Antibody Drug Conjugates

In some embodiments, the method of killing cancer cells may employ an anti-

a5B1 antibody conjugated to an effector moiety. The effector moiety may be any number

25  of molecules, including labeling moieties such as radioactive labels or fluorescent labels,
or preferably may be a therapeutic moiety. The effector moiety (or “effector
component”) may be bound (or linked, or conjugated), to the anti-531 antibody either
covalently, through a linker or a chemical bond, or noncovalently, through ionic, van der
Waals, electrostatic, or hydrogen bonds.

30 In one aspect the therapeutic moiety is a small molecule that modulates the
activity of the a5B1 integrin. In another aspect, the therapeutic moiety affects the activity

of molecules or cells associated with or in close proximity to the a5B1 integrin. For
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del eterious side effects that may be associated with the therapeutic noiety.
Exanpl es of chenot herapeutic agents that may used as therapeutic noieties
with the anti-a5(3l antibodies of the present invention include, but are
not limted to, adrianycin, doxorubicin, doxil, epir uorour aci |,
cyt osi ne V&P AWFMABLTHe ("Ara 15 C'), cycl ophosphani de, ?Eilrg{sgbggﬁog%‘sul fan,
cytoxin, taxoids, e.g., paclitaxel (TAXCLTM Bristol-Mers Squibb Oncol ogy,
Princeton, N J.), and doxetaxel (TAXOTERETm Rhone- Poul enc Rorer),

t oxotere, m%ﬂﬁﬁﬂl@%tﬁera&hﬁﬂhﬁ&ﬂy&ay%@hBﬁ&bﬁﬂ agent. MHea&nl “BtotoRicABERY Cs N,

et oposi de, i fosfam de, mtonycin m_toxantrone, vincristi ne Vi norel bi ne,
carbopl at i n, useddisreefersdo ag ﬁB‘fT’}Eﬁt H‘}“tﬁtéf”iﬁrﬁ‘f?ﬂﬁﬁ@?erﬁmcé‘ﬁ? g#ndfpr

dacti nonyci n,caﬁgbg&%fch&sofczﬁk e3P BrAH Bilehded (SREIES RdioRdikve is es1te %753‘187)
rcaptopurine, actinonmycin D, VP-1 % [‘orambuci | ,

5-FU, 6-thio
mel phal an, 39 ﬂ@ﬂ&eéﬁg@é@mﬁﬁrﬁvee}gwemar%s suckjag aniyﬁléﬁl%H)éEFfiVﬁ this

definition art&nwfﬁme@ial 2G84 Sardt BAdniAA orikA, sreaRhattetheleof. MtkYId toxifr NONE
action on tunors such as tanoxifen and onapristone. Alternatively, the

met hod of t h&nd fhois aetrespPnding fpementyinglade dinhfherip Arcbain, exploxingt camnBtimdr apeut i ¢

agents di scl Qagfl a%?x%hﬁﬁ %u@ﬂmﬂams  pBERGyER, AohPimabAditRs (etgn%ﬁm{nw th the
anti-as(31 anti body al though not as a conj ugate. Cancer di cati ons The

present invemt ﬁmtahsFHiam@b@ka tleraeting theithergpeukis Wl%@f%@l%ﬁﬂ indegrins, i nhi biting
cancer cell fq;;ljeés&?%gtﬁéﬁx %nc@i'aéeﬂ%Bta&ﬂfsegQé’totx@Jr&?é !hE‘Q)ch5(31 integrin on

t he cancer ce surtface wth an anti'b Cancer 1s a physiol ogical
condi t i orlOt ygprcghtrafion hftherancati¢ meigtytiy the edricer aﬁﬂided grm iyt alserseryed taraddcegr owt h.
Cancer inclu eIk limted to,

car ci nong, Igrgr% ﬂMSSl%Ieas orr% 2?%%%{&6&%?1 R‘?‘gl%nl\?ﬁ% 15 WD 2005/ 092073
PCT/ US2005/ 009939Exqmlqs|ot':ehemothe§aam|: esenbfthaéameieé as ﬁa@p@ﬂpmegsesaﬁm on the

cell surface Q‘?ﬁ ed herei n

i ncl ude, but tl]iaegzlhr?gﬁyf (ﬁl&r e%q%sfﬁ{gﬁ(}}ggm%‘gﬁccer ln‘br eas lﬁgcegﬁlder col on
cancer, fibr caéna?armhadoydombgzmdwmleeplmbemasﬂmmmambbﬂmmxabpmmde Q'Ata C cancer,

pr ostate an [ ancer I c i noma Tﬁancer 5 A
t unor 1§ pr o§ cqu% pﬁam@rafghsm % et ﬁ.sn #4106 11in %ad( °h%rer%|pa‘g‘3%\ﬁf (ﬂj rols.

t unor may b@mghMyers qulblgﬁmmﬂqual?rdmetmy N. h)chnddbxqﬂme} MM, Rifone-anc er ous,

cells and ti es nce |ca mons .as cancer

progr esses. ?ﬁﬁﬁ c%‘f’%ﬁnt%o L 313@8%%% LLE %Wgwn}aﬂt\a%&?gn? R%VI%%IEH ar density.
Thi's tunor newyesdilifesfitide, pritomyycie €, miopantraa, vindsistis) ninoklbineadarbaplatinys t unmor s

to grow. The antld i ogeni c_anti body therapeuytics anti-. 10 a5 pl and

ot P VEGE ( vidibosiat MRS AR R P R AR BR GBS HBhonst ¢ at ed

ef ficacy 20n lesgediicias (ba¢rtDS. Ryt Dot 4167371 8d), $aU, 6ithlogianiae fedércdpepetise, (Ssee, e. g.,
Kimet al.,

actinomycin D, VP-16, chlorambucil, melphalan, and other related nitrogen mustards.
Also included in this definition are hormonal agents that act to regulate or inhibit
hormone action on tumors such as tamoxifen and onapristone.

Alternatively, the method of the invention may be carried out wherein the
25  chemotherapeutic agents disclosed above are administered in a formulation together with

the anti-a5B1 antibody although not as a conjugate.

Cancer Indications
The present invention is directed to methods of killing cancer cells, inhibiting
cancer cell proliferation and/or metastasis, by targeting 5B1 integrin on the cancer cell’s
30  surface with an antibody. Cancer is a physiological condition typically characterized by
cells undergoing unregulated growth. Cancer includes all malignant neoplasms including

but not limited to, carcinoma, lymphoma, blastoma, sarcoma, and leukemia. More

15



0 in Invest. 110(7):933-41 (2002); Ferrara, Nat Rev Cancer, 2(10):795-803
(2002)). The anti-a5pl antibody, MO0O, has been shown to inhibit

angi ogenesis in vitro and in vivo in rabbit and nonkey nodel s of angi ogenic
ocul ar di seases (e.g., advance macul ar 15 degenerati on; Pat . Appl
Ser . Nos.Wé?"?’Q%g’?m filed Nov. 26, 2003, and 10/83%?5%?00?/}’#9%3 April 23,
2004, each of which is hereby incorporated by reference herein). The
present invention is based on the surprising discovery that for many types

of cancer a %cﬁlﬂ&%blg%éﬁﬁ@éﬂrtﬁﬁ é&)gesQ&Sﬁlhﬁ tﬁéjéeil%ﬁﬁacgfth& MEPSe wRbkpel 1 al

cells (in addition to endot hel 1 al I's of the tunmor vasculature),
and that t ar geingthe pethddsdistlesed herein inglufle bt %M Liggiitedhtoa pladder ¢abergybreastsul ts i n

direct killing,f célnfﬁa%f&aiﬁ&cgcpﬁg 1ng oGRS BRUSHAI HelandRISRES haAg! ef ! zed

by prollferatlng epit S ex ressmg ab0 g treate and/ or
target ed w t [prasiate candsp bvarianichnse, @yal@vléwrcamgmndaﬂquamr vascul at ure

formtions Becauaguhllisa pRIROMShaRbE ARK AR LbLALARE H nfsh | S | S

di rect, |t i s amena o very ear ystag atnment (1.e., prior to
subst anti al maybenigwoenradligomt, anfmiy splude prosanceioks bycamermfr@m andftisoms. t he

early-stage Iy },&gge&ﬁ&pﬁcraﬁfko%wwadcandepﬁxjo%gst%gs Brl ? t s aécbﬁ})inﬁeq to: 1) a

pati ent who ha unor di agnostic t In
probability &fat h@redsuaW@pldmdenatudMB tqmoesmmul@ﬁlretmmdas rf(qmred m crotunors);

2) a patient ?Yx?sﬁ%%ﬂ tﬁa?al%vb’s‘%ﬁé(or?%%&{] ﬁ%raﬁéé Egﬁg%.fé a‘ﬁ{%’od %Oé"é}ﬁse 30

probability o unor progressi on i Se genetic
pr edi sposliot i @35p1 bl apti; VEGF em%ﬂmdﬂd:ryncbﬂ@hﬂ@mmh Mtok)ehavé (hamoastmmdcer ) makes

t he |Ike|IhOO%,Of cancer _devel o erel 1 Pe ca r Fglbs expr ess
hop 1 on t herTTeRt R dRgedne e B e Bt (3G Redek (e S 85D £

pr edi sposi t i @iinilovestyn BHI):936 8N CB002); Eergara, NBRRA Gne, 08} 719651863 (2002)).1Thel6 WO
2005/ 092073 PCT/ / 0 om.so et unor cancer has been
detected (e.d™ "o‘#&g ﬁ‘g't g‘@ﬁ@&égpca%fl’é’é’ggﬁgﬂjgv ARFRQEENCS i F’mﬁé‘n‘t’& P&l arly

wel | -suited fraybitth®meidel yroBélaofanpiogsn@ Yoalht distashs (€] adeaide fhculzel | Killing
met hod wher ei n a phar mac ut| caj CQpOS! ti gn of an_anti-a501 antibody is

admi ni st éred degnesations sqentiSc Bt ‘?’F{j’ -2t Nag 1 4eb e e e Bov20etfi0358di ti on, and

tunor mar ker g0i8Belo 55 tiied Qprif2d, Do, é0R oCkviadh il BatEbydREdRgbraed Biteferel®y be found in
the cancer bionedical literature and databases. In addition, lists of

car ci nogens LREY -hei r exposure levels that greatly increase cancer risk are

avail abl e in the PhayredhtGalentidr i€ babIGIEhS\Rirpriskid @WBoves; thit@sandl typesddmary skil |
in the art. One of ordinary skill may use these literature resources

t oget her wi t [fadcRe3fd Imtegrin ik prpvdssedhon Hisgurtace pf ymereithelis! eedlo Gin pdditiogte n

expr essi o O ARSRLiaRRNL St ol Asafhae] A thar iRed a1 HGRET 2 Subj ect
may be anmenable to the early-stage cancer treatnent
o531 with an antibody results in direct killing of these cancer cells. Consequently,

cancers characterized by proliferating epithelial cells expressing o531 may be treated

and/or targeted with anti-aSPB1 antibodies even absent any tumor vasculature formation.

Because this method of attacking and killing cancer cells is direct, it is amenable to very
25  early stage treatment (i.e., prior to substantial tumor formation).

Patients most likely to benefit from the early-stage method of treatment would
include, but are not limited to: 1) a patient who has had a pretumor diagnostic tests
indicating a high probability of the development and/or presence of tumors (or
microtumors); 2) a patient exposed to a very potent carcinogenic environment whose

30  probability of tumor progression is high; and, 3) a patient whose genetic predisposition
(e.g., as evidenced by a genetic marker for a cancer) makes the likelihood of cancer
development high wherein the cancer cells express a5p1 on their surface. For example, a

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



met hods of the present invention. As described in Exanple 2 below, flow
cytonetry analysis reveals abSp 1 integrin is expressed on the surface of
cell lines originating fromat |east the follow ng cancers: bladder cancer,
br east ca\gégw g&] n cancer, fibrosarcoma, 15 |ung caneqlusa0iE sl tic

mel anoma, o C cancer, prostate cancer, ovarian cancer, an renal
cell carcinoma. Furthernore, the direct cancer cell killing nmethod of the
present invention nay be particularly useful for treating cancers that

express asp LyHatsoh@ pReuihtr cRHcOMBKS WELIRE dicted (6.8, Altkd-mBRehLO&MEd
approaches. Cancers in this category include, but are not |imted to, 20

bl adder cance¥ PRl be parHedsrly wq Bedfer tergarlyrsiags prexepintive dirgshofefEat i ¢
cancer, prostgaf Rillidg¥MRId wHeM d SHRmERAREAl compEsstion 3P inti-pd aAfodpisat i C
mel anoma. In a particularly preferred enbodinent, the nethods of the
present inverdmavstaredy be used to treat any of the above |isted cancers

wherein the pati eﬂknﬁm%€arﬁg%5a§§&ﬁéér il hsiibRnE mzbﬁaﬂc@lyiﬁd?éﬁﬂg

anti body, MO0 (vol oci xi nab nmonstrated sone efficacy for treating
human 25 pat iadikelhopsl pfdexeloping @ tumop may: barfownrdsindhetviarier bingjedieal fitgratuae 3ndsol i d

tunors, incl ygi,ng. =Toli m cel |
carci noma ( %{9& _ségg% (g{l:e E%t%?&%gﬁgéern § (1l "&@’f’%ﬁg& éé%ﬁea?’@%&
pancreatic ceaaeserrifkRe)avaiableonithe bicredise] litpape)wellrdown tptbese of erdiveny skiBC) . One
of ordinary AN i > _.the 30
ur f ace. of "t Ui ozt Bl ShERIE, B AP Bk GRDRRHA Rt SYRESRS e W 0° L
or M200) 1o kpowbmethodsdpr deteofing/o 5 ipten capresiodiongancer slladiepsd belowods of

i mrunohi st ochenri.stry. rJ i i hi st ochem cal
(I'HC) anal ysiq% H%? 0 rrvil)hre&%f %%2)& o @@dﬁﬁlaglg%ge&g#%fe %T(I?Ehﬁllr&%}/gg%cg{n%%ﬁ%&%g, renal ,
pancr eat i ¢ amktimde efsthe praseotinvantion. et desaibéd ih Exwipl2 Q®Blo@ RGN Bytometry

PCT/ US2005/ 009939 sh abF .l.intearin gxpression,on tunor,.enithelial

bol s vt o iy iPenhy e it pRepd Oy FEPLTEE RO Msrot R gaionE 1 ouna 1o
express x513Tedstthé following tacers:Hladderrvaticet piehdt edriced, cal@l dascer,fibkdsgrcdrdC (or ot her
met hods), . anqd it is recogpized that these cancers wll be susceptihle to
the cancet cdPIE SRS TrzS HEG MGG PAIFIERE SAIGo PEATEIE SARCET OFATAR BEEEH B £ o | HC

of tunor sanptmseellcaniemacel | |ines may be screened for x501 cell surface
expression using an_anti-a5(3l antibody.and s rd fl ow cytonetr

Cobhin: aues vl | - A dh s Stesr cIRgE b S eI AR ai 1 e i
Exanpl e 2, heitiwarlf hsefiv foy et EihcEs HRBRpRE 3BT Bal 1Rde 8% prbveedtbdepisié ON on the
surface of 21 wel |- known cancer cell |ines. Based on this result, these cell

lines are sud@@pringlogenioanproaghes. Cancers Bfhig FatpgoRinglade, jutg not imtegttoant i podi es
accor di N@ot 0 HdBer¥BicE Head barkcBEfibrDsRInb,GBnal cdnbér! RAEERIcRanded ploite€Xt €Nt A

cancer cell line is determned to express x5(31 on its surface,
cancer, ovarian cancer, lung cancer, and metastatic melanoma. In a particularly preferred

embodiment, the methods of the present invention may be used to treat any of the above
listed cancers wherein the patient exhibits refractory solid tumors. The anti-a5p1
antibody, M200 (volociximab) has demonstrated some efficacy for treating human

25  patients with a variety of cancers exhibiting refractory solid tumors, including: colorectal
cancer (CRC), melanoma (MEL), renal cell carcinoma (RCC), hepatocellular cancer
(HCC), lung cancer (NSCLC), pancreatic cancer (PC), parotid cancer (PARO) and breast
cancer (BC).

One of ordinary skill may determine those cancers that express 51 on the

30 surface of tumor epithelial cells by using an anti-a581 antibody (e.g., IIA1 or M200) to
probe tumor biopsy samples according to standard methods of immunohistochemistry.
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 1in a cancer patient, the nethods of the present
invention may be used to treat such a patient. For exanple, the NW231l cell
l'ine, whiGfp Wesecheynd in Exanple 2 to express 15 x501 #é‘fﬁ%bs‘"bo%sv' ts
surface, originated from breast cancer tunors. Consequent one of

ordinary skill would i medi ately recogni ze that an anti -x5(31 anti body may
be used to treat a breast cancer patient in accordance with the nethods
taught her ekidweSaBPPEitcgii0Bpreskion oitumbt pitBelaNcblAdmisibasbableitoBxpaét apt | bodi es
The anti-x5(31 anti bodies useful in the methods of the present invention may

be 20 usedter other pangeta abbefREndIn FREesE 85l fiafacs of depqrgrithshalselsed with

IC?RICH ﬁ/lz 8 8' hiﬁ%rHFé %%ix}néeﬂcll\;ﬁﬁ)gagﬁte lgtecﬁgﬁéﬁa mamesaraaﬂ/ggtg%ﬁbe ﬁ@&éﬁbﬁﬁél es (e.g.,
IS S [ . S. :

10/ 724, 274, tortiw@@cmvﬂhﬁ@w@é@@theaw&nmm@en956 filed April 23, 2004, each

of whichgis her 0 be

pr epar ed as a Fegxgm%ﬁgg%%ﬁgogﬁag{ ?%?Lﬁg&f gellil ﬁg@bﬁ&aﬁ%&%ﬁﬁ?&ﬁ Zd in U S

Pat. Appl. 238! 68k&83pkdibn using erantindd126tibogpaul stantlrd flowsylemepy i ncor por at ed

by referenc erein 00- Eab X |Iityin

liquid and RioF 1™ elégn ﬁéfog??%’ﬁdsma& q?lﬁmml r{ (%yﬂe E’fE%Fmp Shd honogenei ty

may be det ebﬂmeﬂbwdm@tsaedﬂfgdemﬂys;ismdpresmmmtsdsuyfaéeaﬁhmmnes such as
pol yacryl anmj de gel el tro i r.f or mance

hi_gh |.d
chr omat ogr a SARCeR ik B’Bii ﬁs ‘?nl retsWélﬂ%Fee%ﬁrW’?Fa?ﬁ"t S‘@?f@@i’ﬂég’u‘iﬁﬂ%@@ht ina 30

prepar atloonldn&lgaﬁﬂg hEleBSEH dnBbddies ALHdEdIRND iRl théthdasl6f thé RdentibRr exanpl e,
antibody sol ution that exhibits essentially one band in an el ectrophoretic

gel is subsFahenperp.o fhgexentagancegceliding HEisiepeitg exrrsss &3 HobitpudTsg
Preferably, ,{dige & é’é’ltlhl%gafest}é{agtd BridifieedHAL PR Qbtivel RomC ORPARLS sy of the

invention is at |east pure, nore pr eferably at [east 95% pure, and nost
preferably #ta qaé@spatgg%hpmeéwdq of theragseRtimigntioneAYibewsrddo treaisuchiar ect cancer

cel I killi ”gtﬁﬁtt%ijwi feaﬁlémdu@u&uhrymﬁl@mastéa&dnﬂmﬁagztI Ohrc§s5 (31

anti bodies are fornu ed Into a pharmaceuti cal conposi that is
admi ni stlér ed5ﬁbmwgnmm} wourfpae, tmgmmﬂmmhmsmahgcremfo@ctﬁou@qmndume ofAs used

her ei n, thera al effe |ve ano 0.t he armut of a
har meeut | SRS PRy e Sl et figeR] SbfetpE BIRDS Cure
al l evi at e, &éattemteaitea:mr ratiert @ostordqnas witkthk ynethodeiaight h@eiiancer and/or its
synpt ons, and/or conplications. Cinical nethods for determning the

t her apeuti CE"Hnéo Tﬁ{ong%h?(uef n%H%pé%x@ fm:é} ﬁi%p&i‘&rﬂi%g&eéalnt i body for 10 treatnent

of cancer a Of orarmnary SK in the art and may be
determ ned enpi riteahti-pSpsamigodiesuisefnln éepetliodeot thd present iffentiexamytee, in the

cont ext ncer e "th ticall ffectiv unt" is an
aount | ApaBER T T GBS BT O e v SR FORPEs (1)
i nhi bi ti on, Metho8OepuKirgahti-oBp1 i:mmlesgé.g.\;\ﬂm, M200, and F200) are disclosed in

U.S. Pat. Appl. Ser. Nos. 10/724,274, filed Nov. 26, 2003, and 10/830,956, filed April 23,

2004, each of which is hereby incorporated by reference herein. F200 may also be

prepared as a Fab’-NAC fragment according to the methods disclosed in U.S. Pat. Appl.
25  60/583,127, filed June 25, 2004, which is hereby incorporated by reference herein. The
F200-Fab’-NAC exhibits increased stability in liquid and lyophilized formulations of the
antibody. Purity and homogeneity may be determined using standard analytical
chemistry techniques such as polyacrylamide gel electrophoresis or high performance
liquid chromatography. An antibody that is the predominant species present in a
30 preparation is considered to be substantially purified. For example, antibody solution that

exhibits essentially one band in an electrophoretic gel is substantially purified.
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i ncl udi ng, slow ng down and conplete growh arrest; (2) reduction in the
nunber of 15 cancer cells; (3) reduction in tunor size; (4) inhibition
(i.e., reduction, slow ng down or conplete stopping) of cancer cell
infiltration into peripheral organs; (5) inhibition ( tion,

sl owi ng dBAAFPIRTGhpl et e stopping) of cancer cel l kﬁ%f%g/&?@
enhancenent of anti-cancer inmune response, which may but does not have to,
result in the regression or rejection of a tunor; and/or (7) relief, to

some extent, pRlfeiE 1 anfBEE usetln B¢ PRARAEuASES @&h;ﬁisﬁdns"ﬁfttﬁé lltl\}éﬁtlcgf isqr der. The
phar maceut i cal composi tions for admnistration will conmonly conprise an

anti-a5pl antfagddy R gwrseferahly gt Isash?Trp pEEand §1°P5Pr%fﬁré@%€“é53rsb99c’ala¥? -er or
exci pi ent,  pref e3Pl QnRUBRIS, thdifeb@hnce CHAMiADINEthE®H: barféBout EXCI Pi €Nt S,
or stabilizers, for the pharmaceutical conposition are those which are
nontoxic to mwhereteh PMCMMWW@FM@?@W@&Q lﬂthérpbﬁlr@a%tlftahe dosages and
concentrati o ﬂ@! [ carriers

i ncl ude btgf f g?%&gﬁigﬂ}ﬂ%gm a?ﬁ %ﬁo QEUb e?g%% tﬁ)ér H gﬁe@%%gag{r?lﬂ? 2‘& ds,

ant i oxi dant s usaddiexedh, f‘@eralsauucaﬂiv@ffmwdamduoﬁvrmse@@thb amowép@mha(rﬂlaesslcalhan about
10 resi dues) t tin, or

i mmunogl obul i nslu)éeﬁrpéfrcgﬁlﬁ 5{%0% tﬂt ngglrlr%i?}séﬁt}s}ﬁgﬁe:@g%%’%\%t we% atQ§ t|adone anm no
aci ds such aspalghlilscarwet mmn@runmnlheymmmam@wrwempmagom ﬁféamoal nefloine;

nnnosaccharl sacchar i des other carbohydrates..i udi ng gl ucose,
nmannose, g xdte'ﬁ’?mﬁlgl;nggtﬁgtfleéﬁeﬁ%caglb&f dvegmopitof ﬁatlsaﬁté% Y&l cohol s such as
manni t ol mr &Gitbxbﬁtmifbarﬁa'late\fvﬂrmolwgto thoaarmifezrdmaqrmllsmm afanéady sy and/ or
noni oni ¢ surf.act ant such. as . TVWEEN eth | ene y.c&l Pg)g) and 19 WO
2005/ 092073 B T8/ 5E ks SEre 1B E%ﬁ AT oL PRmpls? i egéref 9 carriers
can be used, ceéncer ueaMf,er‘mdraﬁaﬂnca‘n@ effendivé krﬁounk’i ik en anldues@pabdd eftimvokmg Shoul d
sterile and generall [ of u sitable. matter har naceut i cal
conposi ti ons%ﬁ?a?f%%e g@%? ﬁﬁf"ﬁ"é@ eﬁgc%cg \Pglhti“?oghtglsomv\gft’n%koﬁ%%orﬁo '|'i zat i on

t echni ques. nclidingpdiawing den aindabmplemgﬂmth arens (2 Iramcumym the muiaben of

harmacetlcall tabl e |I|ar an sre |re t 0 _approxi mat e
o1 oghSe s e g T e om i tibhos bE Yo SRR ROEE Des bl At irg a8 e o
toxicity adj usdipler sagmﬂg)sfaaiﬂertcblelxﬂﬁit}aﬁon ﬁtogaenpl&ﬂﬂlbt@sa(ﬁehﬂﬁbﬂlon (Bs0di um
chloride, potassium.ch actate and ot her
phar maceut Pcé‘f u'fpoﬁcs&%“ﬁflﬁg?vg‘ %rafP’i"Bﬂe\XgP@ﬂg)i(’gCWE{WF&F’S%F%% e both acid and
base additi OI&n}ﬂaﬁceﬂ&htﬁ'anﬁ-b&cﬁhﬁtﬁﬂﬁ@ﬁkﬁoh&ﬁhhﬁl@ﬂiﬁﬁﬁ)ut doa$fiot fiEwy t6 r&olt incl ude one
or nore of the follow n carfrler ? Qg IS¢JCh as serum al bum n; buffers;
fillers such Medegtessiop or (uisetign of 4 4mmory anflond wrelieh, 1o Sppie gXtent, Gf ong of Mare, o
st ar ches;20bi @ﬁhmgna@emaed wileRe éisedes. and ot her flavoring agents; coloring

agents; and polye | ene The concentration.of antjbody.in these
9 ' poly '}'hey harmacglt%zﬁ composglons or aqumstratlon will commonly comprise an

anti-o.5P1 antibody dissolved 1 ina pharmaceutically acceptable carrier or excipient,
preferably an aqueous carrier. Acceptable carriers, excipients, or stabilizers, for the
pharmaceutical composition are those which are nontoxic to the cell or mammal being

25  exposed thereto at the dosages and concentrations employed. Examples of
physiologically acceptable carriers include buffers such as phosphate, citrate, and other
organic acids, antioxidants including ascorbic acid; low molecular weight (less than about
10 residues) polypeptide; proteins, such as serum albumin, gelatin, or immunoglobulins;
hydrophilic polymers such as polyvinylpyrrolidone; amino acids such as glycine,

30 glutamine, asparagine, arginine or lysine; monosaccharides, disaccharides, and other
carbohydrates including glucose, mannose, or dextrans; chelating agents such as EDTA;
sugar alcohols such as mannitol or sorbitol; salt-forming, counter-ions such as sodium;

and/or nonionic surfactants such as TWEEN®, polyethylene glycol (PEG), and
19



formul ations can vary widely, and will be selected primarily based on fluid
vol unmes, 15 viscosities, body weight and the |like in accordance wth the
particul ar node of adm nistration selected and the patient's needs (e. g.,
"Rem ngt o ceutical Science" (15th ed., 1980)

G Il man, a’ﬂ@@&ﬁéﬁacol ogi al Basis of Therapeutics" r%a%r%%g , eds.,
1996)). In a preferred enbodi nent of the nethods of the pr esent |nventi on,
the anti-a501 20 antibody is fornmulated as a pharnaceutical conposition
conpri sing a SAYRONRISTES ARSLWE 81 hqued birrides SanH/ubdd, @R IbukRrdd siHekhd @Bt | body,
about 22 mMMto 28 nMcitrate, about 135 npMto 165 nmM Sodi um Chl ori de,

0. 04% 0. 06% Haey T8¢s8 selutiquyviomid stepije apd generally f’ﬁﬂ%‘fnde%fa@e fgtter. ghe pref er abl v,
the pH range gf, Eda@ut chi®einodittnEaibd A&iliz6d BedowRRatoml el kabhBstéilamen PH 7.0,
and nost preferably between about pH 6.3 and pH 6.7. In a particularly
preferred 25 &H9sPsent the pharmaceutical conposition conprises a sol ution

of about 1§.0 ny/ fpe gﬁﬁﬁlh&f}g&él ccﬁtﬁﬁkiﬁor%%lsHMag bddih BharBRRixicallpibcdPMpRodi um

chl oride, about 0.05% pol ysorbate (TWEEN(r)). 80, at a pH of about 6.5. In
ot her enbodi newiligry syhﬁéanaméeqamqtoam{r@%mtaﬁ ysiodgieabreadifigrssteti 2aH conposi ti on
may further cgj@ﬁﬁgﬁd%uﬁé}mg%aﬁg BRRUY h&juﬁggﬁéents‘aﬁd th@'lﬁcce'é%afséd‘ﬁﬁllx YoetafRY be

adm ni stered to a patient together with a pharnmaceutically effective 30

anount of anotodism chinsidethtapsiye chlprideggaicitm chiprise csodiymylagigieandiother d f or nul at i on

of the pharnagg Hﬁdc&ﬁicalm%ﬂbfe 591'& bvﬁwﬁ-m%ﬁé%ﬁ’h@mclu@@t&ﬁ Llﬁé £nd Hake AhfEY O
slightly opal'escent sol’ution exhibiting no nore than 10% and preferably 5%

or less of de@ﬁﬁe’ﬂle@h@m@wycmmmownmm%&ew sy epd tire foflowing
2005/ 092073 &%}{ gﬁ%%%@&%%%&mprb%ﬁ{ ﬂbﬂfafs £illers SR & a8k r/Bifine SRRGL ©F er abl y

5% or | ess of l'ysis clippin observed, and no nore than 10% and
preferably 5%@%61 @ysaI@fOﬂﬁmtﬁfshﬁﬂ&n@Ebw aggRit;iSEeeiensTs anépﬂierdlavmwaéﬁ:%l y, the

concent r at | oot 3 ogJe{théné)élyéo’PeIﬁeQBﬁ@éh@attfoﬁ Br BR8P helDr € than  10%

change. Potency | W thin referably 8 % of “the control. 5 The

admi ni strati ofwnmlattonécqywawmé@mané mll besgiseied priedy b%‘?ﬁ)@q Ruidhyolumaesi - a5( 31
anti bodi egs t %éco?iﬁéy fnﬁi& Qﬁtﬁ@ﬁl{e'n‘?&cbﬂa&eVv%'ﬂa%g;\&nﬁﬁlam&&,of' ncl udi ng, but

not limted to, cut aneously, 1 ntraven , Intranasally,
t opi cal |y, traxinsmetraﬁam $e;ected|and ﬂlap@emtwe@l(w,“wam@msl‘,hﬂrmqewcal

i nt rapul nonar U cularly, or
intr alto hecal | ygmen\é@%ﬂﬁle‘:l Ylgrggﬁ%hﬁogéaa%%glﬂg%fl o ?{aensna\b/ﬁ%%é}\l%ag m ni st e)r/ed
oral l'y, shoul Bherpericst GordaunftBaedsi, §8%0)i on. This is typically accorrpl i shed
ei ther by conpl eX'I{I'Qplte g:eﬁer%@o% &b o éﬁetﬁy@%%@%&e%%?&vé oﬁecﬂéjﬁﬁn

resistant to acidic ydro agl ng t(%] nmol ecul es
in an appZQ)pranabmlyys foesmlstbmsta phamamwcal cepdsitias canﬁnspxgaanhumrofaaemat ection

barrier. IVeana out 1 g/t Catnldqg 0%%%9]{ antlboc?y, about 22 mM to 28 mM citrate, about 135
mM to 165 mM Sodium Chloride, 0.04%-0.06% Polysorbate (TWEEN®) 80, at a pH of

5.5to0 7.5. Preferably, the pH range of the liquid formulation is between about pH 6.0 and

pH 7.0, and most preferably between about pH 6.3 and pH 6.7. In a particularly preferred
25 embodiment the pharmaceutical composition comprises a solution of about 10.0 mg/mL

antibody, about 25 mM citrate, about 150 mM sodium chloride, about 0.05% polysorbate

(TWEEN®) 80, at a pH of about 6.5. In other embodiments, the above anti-a.5B1

antibody pharmaceutical composition may further comprise a chemotherapeutic agent, or

alternatively, may be administered to a patient together with a pharmaceutically effective
30 amount of another chemotherapeutic agent.

Preferably the liquid formulation of the pharmaceutical composition is a stable,
colorless, or clear to slightly opalescent solution exhibiting no more than 10%, and

preferably 5% or less of degaded antibody monomer as measured by SEC-HPLC.
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digestion are well known in the art. 15 The pharnmaceutical conpositions may
be adm nistered in a variety of unit dosage forns dependi ng upon the nethod
of adm nistration. For exanple, unit dosage forns suitable for oral

adm ni stration include, but are not linted to, powder pills,
capsul es 0P8R Hges. The exact dosage to be used in ST@SE()[()?@O%?%

enbodi nent of the nethod of the 20 invention wll depend on the purpose of
the treatnment, and nay be ascertai ned by one skilled in the art using

wel | - known t £k 5% o 1B&1 Wb di sage Forns and
Drug Del i ver%?qtf&hﬁgglgnﬁeﬂmgﬁg etfrat% a 0(E)osa e or§r'r§ o s. 1-3, 1992),
Dekker, |SBNoB®ma,mwmo®812an71@%1sr)d prefezhlyﬁzfeezess gmmgigaregampwd "The

Art, Science a&gd ﬁggft%tf&x cmce,fétgglggg)sgla b&ﬁdlal@ﬁmﬂé%ﬂhtﬁ t&&%) and

Pi ckar, 25" sage fations nown int e art
adj ust ment s fmpre tharet £0% chimge. aﬂmnpbﬁmtslylsloel@p%,mefembb’8001@9%102'é1@09e¢q1ver y, and

rate of new pr ot e?"r? adm¥nt hggn osfthe édtlcﬁ%gﬁtﬁc?slt% %or@;%g%ﬁg _15;1501 th gener al

heal t h, séx, diet; adm n| | on
severity of taintﬁ)odmmdxatmbgactmybbeammaasrmnqty ohmys,\mdmdn@blaaoﬂnm&drmbl e wth
routi ne expe n the (frmalg one enbodi nent of

ri
t he methods G&f ﬁ? %‘Faélg%ﬁg' 'inﬁelvgﬂﬂs@hm{ranas 1 IRRE il a’t tlraélzsi hposi ti ons
conpri sing amtapéntex&‘é]dﬁ intramuscblady, mtmpaldwnary,s\tagmdw teotaHy, matabﬁrlarlybas ed on the

wei ght of antibod ent .bad wel aht Thus preferred
dose |evels q%&?%b“&ﬁai}?r?éﬁg %aEl utt 1%wqurﬁ% d@a g" bo)qk %5 ng/kg, 5.0
ng/ kg, 1000 edhisisteraindallySshoild bv\ﬁo%fea,ﬁeazﬁ&auoacmwwﬁsdlme&a@hsmg/ kg

Preferably, the dose redtothe S an |ntrav
i nf usi on ovelﬁ&eighfswplex&ﬁﬁg% ?181%%{1 oS Jgde conﬁgy%lgona ren?]er BRI & a°éh° ext ended
time period anténzihatic ladrotytsrs,aﬂjoy pic:kt:@ngsm moleclendia ai amopuatelysremabl ished in

the patient. Far i nfusi n| stered once
a week over fHE% ?ﬂ?ﬁgg gqos?;fn?/%re?rpmt %Ioﬂg%fﬂ%r Sgeg?seﬁéoga %ﬁ% the anti-a5
(31 anti bOdydtg@ﬁioﬂgrdvmﬂddno‘mﬂﬂltB@hEdul e are selected to ensure that t he dose
pr oduces maxi num s entration b th afe an. peak serum

P oncentr d3i one. el HASHERRA CORF Rt PL B trcpmiaiered Rag=BRiE of f ik cy o
(e.g., cynonwrgwaépenﬁﬁg upimalli&lhﬁhodldfa&ylﬂﬁﬁﬁﬂoguﬁomﬁlkﬂyﬁmﬂfdb@gm&ﬂs peak | evel

1000- 2606 10°GB S AREPHSIRE Tl ooy i Ra Fo o Raer e BBy

concentrati OB@sulbﬂarﬂdﬁhehge@n or alter nat| veI y, a dose may be seI ect ed so

I T O TR R e T

assay. 20  invention will depend on the purpose of the treatment, and may be ascertained by one

skilled in the art using well-known techniques (e.g., Ansel et al., “Pharmaceutical Dosage
Forms and Drug Delivery;” Lieberman, “Pharmaceutical Dosage Forms” (vols. 1-3,
1992), Dekker, ISBN 0824770846, 082476918X, 0824712692, 0824716981; Lloyd, “The
Art, Science and Technology of Pharmaceutical Compounding” (1999); and Pickar,

25 “Dosage Calculations” (1999)). As is known in the art, adjustments for cancer
degradation, systemic versus localized delivery, and rate of new protease synthesis, as
well as the age, body weight, general health, sex, diet, time of administration, drug
interaction and the severity of the condition may be necessary, and will be ascertainable
with routine experimentation by those skilled in the art.

30 In one embodiment of the methods of the present invention, a pharmaceutical
compositions comprising an anti-a5p1 antibody is administered to a patient based on the
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 nent of the nmethods of therapeutic cancer cel
15 killing of the present invention, a pharmaceutical conposition conprising
an anti-a5(31 antibody is admnistered to a patient intravenously at a

fi xed dosage, typically about 0.1 to 10 ng per patient I . In
enbodineﬁwgzmﬁ@¥57%he phar maceuti cal conposition is gﬁﬂﬁﬁ?%ﬁ@%@ﬁ)to a

secl uded site, such as into a body cavity or into a lunmen of an organ, and
not into the blood stream fixed dosages fromO0.1 ng up to about 100 ng per
patient 20 pef.daVp dlRMbl)emaske is 2HRRLAE fodd phtilt HETinHRSRAS AR/ RGSSI bl e

for enbodi nent ere fopical admnistration is desired. Actual nethods for
prepari ng parle}mlbr%ﬂ@@@dﬁ%ﬁ%ﬂfwbamms@ﬁﬁ?&ﬁapﬁﬁﬁ@ewPﬂ@dléﬁévﬁiat@r appar ent
to those skildegl il Ldien Brcentfatith is estibhohed & @B pitient'FRF SREBW! ifRhusish bence.
and Goodnman asneggyeé%}f man, "Tﬁle P alrsﬁ%col ogi al aseins of %e?apeutmi cs," supra.
25 The phar nd@egkemby eadpoustaredonse e migtkosyetthe pourssef e sietger cel | kil ling

nmet hod of . the inyenti . 1.0l She . apeutic or
prophyl actsi c trea;{nn(gltﬁtp ?&ﬁﬁém%?%ng?{ﬁb@%%hc&ﬁtaﬁ%b(ﬁ?? %Sg&f%ﬁ‘ge} %rrlaagéu. cal

conposi ti on iase seibied icsdnaure that the dosp ptodemes 2 ehximashserugufohemirstpnfbelomtiee cancer in

an anount sufficient to cure or at |east rtnall .rest. the. progress of
t he di sease asﬁ% n'i'etagp%orsr%rfnlnc?g?ﬁe%tﬁaél on e%neligp%%? éolkﬁlegé@%grszf%}élﬁé f’% Treatment 30
cont ext, the nookeysdsg., ghombigud) hBoragympigyin tmomelgsumenkeys thd@cae pak lavel t unor
size or a de e ih the rate u r.owt h. nt a to
acconplish t hoﬁé&? § et PHe On%t%kga&&f%\gfn‘gﬁﬁ’e(g}s?sc%ﬂsllig/&;’f%?%@&a%' g@g%bgArmunt S
ef fecti vellf orpgimhil)s The enonkdyb shoepé naltonjpisnatttiese sesew eoncenyratidnst hreaddsing,er and t he
general state,of th tienti;s health ingle. o ti. 2 2005/ 092073
BT Usz005, 0gUEEE R E R B B bR o7 it By S eSSl BT ons ey be
enpl oyed depenskengation tHahprodtes§einhibitioh pEbjndingof of5P] trfdreucthyintine yyat | ent. A
earl y-stage treat ment nmethod is directed to preventing or slow ng the

devel opnent SFUCHREEY in a subj ect that is suspected of devel oping the

di sease, or in th# acBorderywithpheentodigentodf thehaetlthds eftb@apetitiecapearcelc ul ar dose

required for e -stage treatnent will_ depend upon .the nedi condi tion
hnd i st oy dftte e cheprpiaRiSvep i  BiPoasihage! CERERRon GEPAEFETEAEY, as wel |
as ot her f actaatiSods iscddmatst@eto awRiigd intra@RGEBS at a fifled ddkssiie] BhitaNy absuplie,

ef fici ency, etﬁ An ean“¥-s%€ e treat.nent tggd al so may be used,

or ophyl act | cdp 1§ megerpatient gec.day Jniempodignss Hhge e abiBRG ot sormosfianis ¢ o
prevent a reGdmifdaded tQ sefluded Sitef SUBE 89 intoQboticavitP ait ih@dtlumbtofiad ofgdgpect ed of
having a significant |ikelihood_of, A developing cancer. For exanpl a

e,
pati ent with 289 getdue the blpod greap &xad; dospepiromy Pd “Pé%ﬁl?%‘ﬂoor%l"?mﬁ??g%orre

pre-tunorxus Ig@ﬁmelﬁaymaﬁ&ar s{m&nﬂﬁ@mi%i@ﬁ ®R4gRelark BosHible 161 dhitdUMRhANhSSES
detected by PCR) laagil_l I be particularly well-suited for the early-stage

.

treat nent netPRIG inistration 1s desired. Actual'methods for preparing parenterally administrable
compositions will be known or apparent to those skilled in the art, e.g., “Remington’s
Pharmaceutical Science,” and Goodman and Gillman, “The Pharmacologial Basis of
Therapeutics,” supfa.

25 The pharmaceutical compositions employed in the cancer cell killing method of
the invention may be administered as part of a therapeutic or prophylactic treatment. In a
therapeutic method, the pharmaceutical composition is administered to a patient already
suffering from a cancer in an amount sufficient to cure, or at least partially arrest the
progress of the disease and its complications. Generally, in a therapeutic treatment

30 context, the progress of the therapy may be measured as decrease in tumor size or a
decrease in the rate of tumor growth. An amount adequate to accomplish this is defined
as a “therapeutically effective dose.” Amounts effective for this use will depend upon the

severity of the cancer and the general state of the patient’s health. Single or multiple
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In an alternative enbodi nent of the present invention, the direct cancer
cell 15 killing nethod may be carried out wherein a chenotherapeutic agent
is admnistered in addition to the anti-a5f31 anti body. Typi cal

chenot herapeuti c agents useful in this enbodi nent ar ' supra. This
combi nat i‘ﬁaﬂloﬁ/@?z&b’y met hod may be particularly pref e?FgéE?%Q@(ﬁg:’e?arl y- st age,
or prophylactic treatnent context where the patient |acks fully devel oped
di sease synptons. At this early stage, or in a preventative context, nmany 20

patients may a%gl#sgngéﬁg o%@ﬁgﬁﬁgﬁﬁ&gﬁéah&n{pgﬁﬁ&s a9 Be BInbBFIdchdhing 3f f}fg”pany the

use of a sta no py agent alone. By adm nistering a |ower dosage
of the standdethge enmauensy tkeefed &y hoppierfer with a relatively non-toxic
anti-a51 antibody, &4REcaNGaImdBYethds lit@ah pr ARy brdfdWiiahd Y. or at a very
early-stage, with a reginen that is effective yet Tnuch nore tolerable for
the patient. degwlopment ofichrser ing sehieathries suspested of devaloaing dhejdiseasstardntbe but  not
limt theg n\('@ngte'axgysta&'o? Qe MRS RiculbX @IP G RiredRS AHRLAY-dagedrbtarbn X PF €SSi 0N
on tunor sanplés detected by |HC Tunor biopsy sanples taken from nel anons,

| ung, renal, ywHdencodupan therdedivabepsditiopgnddugieri of thepatisat Senettieularganceyyed f or

ab5(i 1 integgy j iﬂﬁm [ %g&rﬂﬁ@, 1Y oentbr  dmin: g}f) 2005/ 092073
PCTI US2005/ Ogggégépiﬁ{dz%ﬁo‘gﬁlg%gn I\/gtgﬁgc;icg] Fr oien%'tti’éesnuer’ sarlrnﬁ%%g obt ai ned
from t he Mayaoushiefficieney, eiCl dmehrieiage]ticptiipnt mathad alsompydaused opti mal cutting

t enperature d-pyng- = : ' ctions (7
pm) were fi &’%I %lﬁ&{}g&? g’%’ét 0 eP %&%hgg A n%vll%?lgrh a(‘fé&rﬁngﬁtﬁ%{ev%gi%ﬁg?ﬁ% wer e

i ncubat edlOwi tofitheicariver, ot in@ pafitnt wh&is 8uspentadé hating dughyfidapidikelit®odpfi ) or control
nmouse 1gG ( ATCC i 187 30
mnates. . AnciRis ikt AR SRl § btend Rl (AR GRSy e Lo ey

ant i body, goan whem semapredumdr@ caBerpharker haObenn deitatesd (e.gamisometasttmanoResear ch) ,

and devel ope i t I { i t ories) and
st abl e DABp( g’lﬂ%?rtlwn%{)%(?@f gll\{ﬁ% %ﬁ%gﬂi‘@y ﬁgbé’%ﬁég éﬂaélré%#ég%e%%%}se@@gi ni ng was
perfl_ oL Inred usi ng thmnmmm?mm@ocainmnf&tp{emmnvetwnpéhiadlup@gndaewl tfst_ AZ ;s?);mn
in Table [, . C : iv

a5(31 on ltjsherﬂ(?gﬁré)%etggdsrg ‘?t“ﬁ’?‘é*& H@B{hﬁfe:ﬁjs% ér?gxﬁléthé’rgﬁég ﬁé%’? Fl%: g&r{{ﬁ&gt? %g?)ﬂrt i on of

t unor sanpl esddiboratosiee aiihiSPi taibodo Siypiceleheahatharapegtid apenta bieful in thisegr i n

expression o %mtbg(ﬁm%ﬁ{rgr)erdiseci)olsé s?qlml‘a!J "Phis combination therapy method may be particularly

preferred in an early-stage, or prophylactic treatment context where the patient lacks fully
developed disease symptoms. At this early stage, or in a preventative context, many

20 patients may not agree to undergo the toxic side effects that accompany the use of a
standard chemotherapy agent alone. By administering a lower dosage of the standard
chemotherapeutic together with a relatively non-toxic anti-a531 antibody, the cancer may -
be treated prophylactically, or at a very early-stage, with a regimen that is effective yet

much more tolerable for the patient.

25 The following examples are intended to illustrate but not limit the invention
disclosed herein.
Examples

Example 1: o581 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

(THC).
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b e et

itself. These resul ts i nd| cate that an anti-a5(31 antibody wll directly
target cancer cells in addition to the invading neovascul ature. Table 1:

| HC results for tunmor sanples stained with anti-x5(31 antibody 1Al Tunor
Vascul ature Tunor Epithelium Tunortype(# Neg 1+ 2+ 3+ + 3+ 4+
sanpl es) WORASPHIBG) 2 2 13 18 4 278 4 0 0 Pancreat |Cg”‘{5|\ﬁ§’£?1”ile 17 12 2
152 7 71 Lung (n=39) 01 028119 14321 Colon (n=21) 22386 190
110 Mlanoma (n=19) 3 02 13 1135100 Ovarian onental mets 0 0130
22000 (n=4) B ajdar Mod® 0 43152100 24 W 2005/092073

PCT/ US2005/ 009939 Ex%%ﬁngl% ’a561 expression on cancer cell Iines detected
by flow cvtonetr vazgamﬁeme sofpiza (biained from dhe Mpyo{diniqerClevglapd Ghric)oyert | ow
cytonetry for & UbdopC @yvas Shown in
Tabl e 2, thesfé&%hﬁl?éfl#alc:ﬁ%g %glrpl%é%i@?&? ?%ﬂ;uﬁvg}dfsgltr%/d agf 5%?1‘ ?’}}f enft cancers

i ncl udi ng: bltasiréewqtlobsr(éami)werelﬁmdinflﬁ%rammeﬂé‘rﬁwthaholtfg:1ﬁmmel Smoples, pancr eas,
prostate, ovarian, .renal d _spl ee MVat er i.al s B]g}ods Ce | s were
renoved wilh EHIFESP “ilﬁe%?‘?réhelﬁ(’gﬂ By anfbqd %F%@E%ag/ orﬁ%IWP i fugation in
Hank' s bal a?Qﬂ&hséIglGl (&Qi—tbﬁhiu@ﬁh&?ﬂkacmhﬂ&tﬁﬁiahm 1B71ag|tﬂl>mtrﬁ&u&88 Ib% go][ mal
goat serum and 1% BSA at utes. Cell|ls were incubate or
10 30 - 60 m/%rg{bg@‘ale wwqewcffﬂésw%%é‘o fated 389Pdagy pRtheeH; BoatPRir (10 . tg/ i)
in FACS buf figgusé Pg%s(3$@?ﬁ133(ﬂhﬁ‘ﬂte§) Jﬂc%(ﬁffﬁ}nun@%&i&),rﬁﬁﬂﬁ&}e%&i us?h%tﬂleb()dy was

removed by centrifugation and cells were washed two tinmes with FACS buffer
prior to res u‘é‘iﬁ@ﬁtﬂmrﬁg‘w ABC Kit (YpetprLpberaterigsy end stable) DAR (Jigypiagbepziding #nér n

Bi ot ech, { 4@%0@1{&,&&&&%11%@3% Hainind Fas LB RTs@E HEDAKD WefosthRS RIncel | S
were re-suspended i n FACS buffer containing 15 propidiumiodide (1 pg/m).

Mean fl uor esdempeEatiifit ensity (W) was nmeasured on a FACSCal i bur (Becton

Di cki nson). Backgrpypd MFI was -5. Results As shown in Table 2, significant
detectabl e surface expression of a5(31 integrin was observed for 21 of the
24 cell |ines assdssknirfple | agadeall of dhejtumerseadiony-ynalyzedctyined positive for

o5B1 on the tumor vasculature. Surprisingly, a significant proportion of tumor samples

15  also exhibited positive staining for a5p1 integrin expression on the tumor epithelium
itself. These results indicate that an anti-531 antibody will directly target cancer cells in
addition to the invading neovasculature.

Table 1: IHC results for tumor samples stained with anti-a5p31 antibody IIA1

Tumor Vasculature Tumor Epithelium
Tumor type (# Neg | 1+ | 2+ | 3+ | 4+ [f[Neg | 1+ | 2+ | 3+ | 4+
samples)
Renal (n=39) 2 2 |13 (18 4 27| 8 4 0 0
Pancreatic (n=32) 0 1 [ 17 (12} 2 15 | 2 7 7 1
Lung (n=39) 0 1 0 | 28| 1 19 | 14 | 3 2 1
Colon (n=21) 2 2 3 8 6 19 | 0 1 1 0
Melanoma (n=19) 3 0 2 |13 1 1315 1 0 0
Ovarian omental mets 0 0 1 3 0 2 2 0 0 0
(n=4)
Bladder (n=8) 0 0 4 3 1 5 2 1 0 0
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20 357 and C32 exhibited MFl values that were very close to background
indicating little or no surface expression of a5(31 integrin. The 21 cel
lines expressing a5(31 integrin on their surface should be vulnerable to

direct cell Kkilli n? by an anti-a5(31 antibody. In addlj({.lj@oos}o{;@”cancer from
n Y8

whi ch t heW8 22¥(%2¥F hes were origi nated may be susceptib reatment with
an anti-a5(31 antibody therapeutic. 25 Table 2: Results for FACS anal ysis of
various cancer cell lines with I1Al, and in vitro proliferation assay with

V200 aS(31 Sulalidfeo Ak Afellidd i hhdet QU linEXRIEREbPAGKRlbmbN Cancer Of

Oigin | - Serul ung ; ung .5 40 0 SWB39
| 65.8 30 0 M .

rena lathaR AL B CEIERRS g/lsl %r\%ggdgog_b%ﬁf éﬁ?@?&é%@?ﬁe n

PCT/ US2005/ 009939  'HCT- 116 colon 42.5 1 al 144.4710 G EKVX |l ung
36.7 10 0 SwkpspianingbeceH qurfape s shonm I Tableva thegetd, cell kngy origipated ingnal 67.1 5

0 A375 nela TELR . 218 BoroSaidoid 9E) anoma 6.8 0 0
TK- 10 renal %@%@%&E‘é%@%@%&%as@%r%%& g, e 202 1 0 0
C8161 mnel anormeldm@alpadcreddarat@e, wivariitietenal,land splegn)  DU145 prostate 87.5 0 0

(l)JA(():C— 62 nel anoma %argia%a?zdj\w;z]o%o fibrosarcoma 421.7 0 0 ES-2 ovarian 132.8

Cells were removed with 5 mM EDTA in Tris-HCI (pH 8.0) and blocked by
centrifugation in Hank’s balanced salt solution containing 3% heat inactivated FBS, 1%
normal goat serum (Sigma) and 1% BSA at 4°C for 5 minutes. Cells were incubated for

10 30 - 60 minutes at 4°C with the mouse anti-a5p1 antibody, ITA1 (10 pg/ml) in FACS
buffer (PBS containing 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

15 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 aSB1 integrin
was observed for 21 of the 24 cell lines assessed. Three cancer cell lines CHL-1, COLO

20 357 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 o5B1 integrin on
their surface should be vulnerable to direct cell killing by an anti-a5pB1 antibody. In
addition, the cancer from which these cell lines were originated may be susceptible to
treatment with an anti-a531 antibody therapeutic.

25

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

proliferation assay with M200.

aS5B1 Surface % Growth Inhibition
Expression ‘
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-1 pancreas nd'" 0 0O CAPAN-2 pancreas ndl 0 0 ASPC-1 pancreas nd" 0 O
C32 nelanoma 5.7 0 0 LOX nel anoma 261.6 402 35 NW231 breast 132.2 102 35

nd

2-day rather than 4-day assay.
cancer ceVP 28I Eration 5 A panel of 28 cancer cell
sensitivity to the chineric anti -

proliferation assay |n the presence or absence of serum

fefBatiuld

a5(31 anti body M200 in a cell

Vi

not determ ned 2 Values for % growh inhibition were determned in a
Exanpl e 3: M2O0O i nhi bi

tro

’:‘fssessed for

Mat eri al s and

Met hods Cance %Ehl _WEEOQrDI a <:“ :’;1 45150?2? 18Y qr 250 vCSJIﬂI stwell in
96- wel | p| at es 1 lvulw WHR—Stpprefent H—t e presSence—pr—ansSence of 10%
FBS. At the {ine/86-0piatjng renaly r‘e,_l_s_vsﬁﬁé_ehal_l_efné&d with various
concentrati ophs MEENXor a nondingncti on bl 86king anti 185 antibody, VE5. Four
days later, cellswi®bility wakemssessed hby' the Cel |l Tioter P6  AQueouls
Non- Radi oact ive &g]Jc Pro I'Teraly on 5\ssaylzg)lfr omega) agcordj ng {0 the
manuf act ur er Fs—nstroctions: | )Wrn EJA dresTwere.donelat—teast13 ti nes
intriplicat (e.—Z-MQ—ZOOEL“O‘mQ 2o Us28651 009939 Results—Ad shown in
Tabl e 2, M20Q_i nAXBt ed grmwoma thirteflcanchr cefl lihes 0 the absence
of serum and|twoAce$d | inesmdlamotihe presed€? of $erun® Two| of tohe cell i nes,
LOX and N2B1 wege.-iff ound tpelhemaensi tiveggo M200, umder pothgconditions.
Based on these 5 ke ) ts, Th nce S Tr%:%vw cihh these cef I Ti;nes originate
oo T el i
(el anona an\ H-e o1 TS ofd—to LICC{éIICIIL w260, Exanpl e
4 In vivo i nhlq:\Q 9{357 t ||Wreﬁ%.|__|_ ti-on—in“ N231 xenogr aft
model s 10 NWe31 Hﬂ"d;i44_OX celmhdanpmere gr ownl03d ort hot op@ ¢ xehogr&fts {n SC D
m ce and chall eogesl with trhdavemki - a5( 31 12mti bodi es 200 and ol Al by
i ntraperitongal Hﬂ:@@tl on. pMakgr!als and;lethods | ngrune conppom sed m ce
CB-17 SCID (§ —Tght71 ot [aC=Prkdc) re ootalgnea rom;Tacohi ¢ Far ns
( Ger mant own, \,L udlL els—wBF 2 ri-t-at ed uoi rg—t-erate—35-mce—betyween t he
ages of 6-10 \/\ptJ ;mﬁlarpmamp nh'r\ 8Animals wele pr -dofed w th MOO,
I A1 or contygol H’E}ESDntrbd&r@samnmal y_at42a.7dose| of 10 ng/ kg 10hour|prior to
ES-2 ovarian 132.8 0 0
CAPAN-1 pancreas nd! 0 0
CAPAN-2 pancreas nd 0 0
ASPC-1 pancreas nd’ 0 0
C32 melanoma 5.7 0 0
LOX melanoma 261.6 40* 35
NW231 breast 132.2 10 35
' nd = not determined
?Values for % growth inhibition were determined in a 2-day rather than 4-day assay.
Example 3: M200 inhibition of in vitro cancer cell proliferation
5 A panel of 28 cancer cell lines was assessed for sensitivity to the chimeric anti-
o581 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,
10 cells were challenged with various concentrations M200 or a non-function blocking anti-

o5 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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NW231 i nocul ation (1x107 cells in IMDM into the mammary fat pad. Dosing
continued for 3 weeks at a frequency of 3 tinmes/week at 10 ng/kg. Tunor

vol une was neasured twi ce weekly by caliper and calculated by n/6 x | ength
x width x height. dinical and 20 nortality observati ons were perforned

dai | y accwiodiopsoeay3| ACUC regul ations. Results HAl, waBCHBYAeH/A09939

reproduci bly inhibit both NV\231 and LOX xenograft tunor growh in this
nodel . M200 was not found to reproducibly inhibit tunmor growh in these
nodel s. Since HA IgeQuZ? not recogni ze nouse a5(31 in the xenograft tunor
vascul ature, 25 the €ftire inhi bitory effect of I1Al on tunor growth nmay be
attributed to a diAsehéwmintTable; M20G mhiditéd/groveth ol thirteon cdnloer cetilinsiin thel | s of t he
tumor. Exanple 5: 1JAl in .combinati i LL(r)preyvents tu

est abl i shn'ent‘@'er’ls'f{m%ﬂ%ﬁmﬁmb?n&1 ° g%g%e gr'%sg?ct%%r;s)%&er - ll:ﬁ'g °¥§‘F %Wnﬁgaé%peri ment
was conduct edandiNW23leweré foudétodrersensaive toaM2G0f inclachotioéontittions. Ihsaininithead 131

integrin aptibody,.. HAl in.conbi ion,wW th the chenothergpeutjc nt,

DO (1 T or By Syt ety 567 TP Sl Hate et RO e e GGG

DOXI L(r) is atorésppaisto treatmetapthV2i0ed f or nul ati on of doxorubicin HCl, a
cytotoxic anthracycline 27 WO 2005/ 092073 PCT/ US2005/ 009939 anti biotic

i solated from Streptonyces peucetius. The NW231 cell line originated from
preast cancer palithd £ 1A AR S oPuBROC) TRl oln R WP S% SAIIRATS for
breast cancer, . WAUETTAlrs and Methods Four t SCID m ce
obtained front faconic Farns and 5 maintained in mcro-isolator cages were

i nocul at ey n tNe NTRIIBAM 0B coll@er b ok ¥rbbfopid Wik ESh SED ARy S T ecei ved
either TIB control (n=20) or cl\/QOO .(e\r%%;ZO)a at 50prlrg kgér?or the&?Eier st injection
at the tine ofhallenged witlethe aithodRil antibesies M30B sedjilé hby intreperitenaaldnjentiom at 0. 7
ng/ kg per injecti POXL LG Lk eat ment was commenced 5 days post tunor cell
i nocul ation. Chend %eéraapenl%ﬂll%hogéses were at 4 ng/ kg for the first injection
and at 2 10 ny/ kg IhonunscdrgecuissdtmiceCBelf7iSOHS (stFadyBAgld /Todlae-Pidt)iwees ed by
intraperitonegl..inj Lon . f [ T . red twce
weeki yandcl QiR L0, Blne GHing R8I doy SHRles KRR EE Sl FARAL P)

accor di nglf o mR€b@weahe ages of 10 WRexke (28 grains Al weiglgnt Aiminls evetwi foé-dased a

significant eff.e i | oW stablishnent of..th NW231 tunors in
oo a0 aulEFbod At it P A AL Hos e o Mg Tt f L' O
control TIB tNW&BEﬁomﬂatbgr(HﬂOzscehaﬂxII\mn)eimsdtb mammary &t pah didsinglcorftmsddi on t o

425 m . Whet e LN, Ll P9 R0A ERTRI Al R Al VSRS nb g TN

twice weekly by caliper and calculated by 7/6 x length x width x height. Clinical and

20  mortality observations were performed daily according to IACUC regulations.
Results
IIA1, was found to reproducibly inhibit both NW231 and LOX xenograft tumor
growth in this model. M200 was not found to reproducibly inhibit tumor growth in these
models. Since ITA1 does not recognize mouse o531 in the xenograft tumor vasculature,
25  the entire inhibitory effect of IIA1 on tumor growth may be attributed to a direct anti-

proliferative effect on the cancer cells of the tumor.

Example 5: ITA1 in combination with DOXIL® prevents tumor establishment in an in vivo
NW231 xenograft model

The following experiment was conducted in order to determine the efficacy of the

30 anti-a5B1 integrin antibody, IIA1 in combination with the chemotherapeutic agent,
DOXIL®, for preventing establishment of human NW231 tumors iz vivo. DOXIL® is a

liposome encapsulated formulation of doxorubicin HCI, a cytotoxic anthracycline
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DOXIL(r) treatnment by itself also exhibited a significant effect in
preventing tunor establishnment. For the DOXIL(r) alone treated xenografts,
mean tunor volune initially 20 increased to only -25 mB during the first
45 days post-inplant, and then increased gradually up to -275 nmmB8 by day
74. Tr eatWornpos®p2om ce with the conbination therapy of RGTAIS2M390%%%i | “ had an
even greater inhibitory effect on the rate of tunor establishnent conpared
to either treatnent alone. For the Il Al plus DOXIL(r) treated xenografts,

mean tunor vol upe.renai ar, 25 zer t . 2n | eased
gradual |y butanﬁﬁ’i% cﬁggtfcggg?;gre%%y g {/‘?eggef’%;fﬁe egée/1 C%ﬁ(’lansl%g? nalteﬁﬁogbt e

i ncreased ef fhremtoander aml is cansideneth o g madabfior stwdyiry) ttegments fidrébedajt chnver/i vo f or
the conbined tre gEntl aoggfa?,’o pti -a5(31 antibody, IIAl and a

chenot her apeuti c %"eﬁf",s g f_?r). Exanpl e 6: M20O efficacy neasured in an
VX2 rabbit tunor Foaab si26vesk 618 Gangrte HADOnidOetsaimegit fromn Teonic Farets and t h nouUse or
rat a5(31 integrin, jt does, recognize a5&3é.itﬂtecri n found in rabpit. Thus,
the rabbit> \)@3piamed Bapgrorplatoreages vt mosulaled e pammapdat Mds WithixiPng the in
vivo direct caweer cdi! Anithls tdcéigedsdithércas Yool (MEOE).or MEB0 (r280)¥D5 20A&/1692073

PCT/ US2005/ 00 9?9 .1s.a w_del yoscceggfgd raphit del for studies on

treat ment of Bf fishinpcliqnabhe tigl of imoperll inqegleten. Ryesegusubreatgents Weigdt 1 et al |
Lab Ani m 20087 kg 3&(idikctiod: DOXIER fréhinfent W @mnnced FaySpdvedmBE @f1. 2001 Dec;
46(12):3161-75);  Geschwind, JH, et al, Canll%g)é( Res. f2002 Jul 62%1):

3900- 3913) . 5mculafpr hesestherapetic dpsseerRat 4 meke L9t the frghiniegtiongnd@id carried out
to determaqe hfRg B2 BBERJueltdjeuliBhL Feadedls wefREAzéd BYdntidperivBAinREAdndaCy St udy
in the rabbit_ VX2 tunor nodel. Tunor inocul ation bpits _were. inocul ated on
Day 0 with a @ OS“sSu%@%YOW%‘K@G‘W%“@JB%W%%HQ%WW? Pertlithi nd | mb)
and i ntramuscabsévdtibndwers péleRinbd @ity aBRktingdo MTUC irépitatibasnd | i nb) . _

I ntramuscul ar i nocul ation was carried out as follows. Wth the rabbit under
ket ami ne/ i sof | ur af&“festhesia, a -2 cmincision was nade parallel to the

right femur with ) SeatfRel cxBbitd Esigificaht et ih AbWina thedSRQREm&H: of e f enor al
axis, -1/3 of _the total fermur |ength di stallé fromthe fenoral -pelvic (hip)

joint. Mkl VYRSLpEmORdR Bicse B 24 HHE Posimpiant pEN W2 tumors, themepadinerayi ty. One

VX2 tunmor fragikioflch R AR xBieBs hBificrBlsaf@tn ekpdhéhthNBstidaMb Lyps Skin was

securely closed,with sterile surgical staples or sutures and a tqpical

anti bi oti ¢ waBmappereas dhetlbA k tirategorempgradis had increasest togausen Velpmp p5~175 mm’.
DOXIL® treatment by itself also exhibited a significant effect in preventing tumor

establishment. For the DOXIL® alone treated xenografts, mean tumor volume initially
20  increased to only ~25 mm® during the first 45 days post-implant, and then increased
gradually up to ~275 mm? by day 74.

Treatment of mice with the combination therapy of IIA1 and doxil had an even
greater inhibitory effect on the rate of tumor establishment compared to either treatment
alone. For the IIA1 plus DOXIL® treated xenografts, mean tumor volume remained near

25  zero out to day 54, then increased gradually but only up to ~125 mm? by day 74. These
results indicate increased efficacy (i.e., a combined tumor inhibitory effect) in vivo for the
combined treatment of an anti-a5P1 antibody, IIA1 and a chemotherapeutic agent,
DOXIL®,

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

30 Although M200 does not cross react with mouse or rat a581 integrin, it does
recognize a.5f31 integrin found in rabbit. Thus, the rabbit VX2 carcinoma may represent a

good model for determining the irn vivo direct cancer cell killing efficacy of M200. VX2
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St art| ng on Day 5 turmr di rensions (Length, Wdth and Hei ght) were neasured
200 in mllinmeters via electronic vernier calipers connected to a | aptop
conputer at a mninmmfrequency of tw ce weekly. For consistency, the sane
trained technician perforned the tunor measurenents throughout the course
of the st Y2058 vol ume was cal cul ated using the fBFHUPAISQ®KYth x Wdth
X Height x 0.52. Upon animal termnation, tunors were carefully excised,
trimed and wei ghed. In addition, aninmals 25 were wei ghed a m ni mum of once

weekly. Represent. ?tliﬁg‘%ﬁtﬁ@%\’gﬁﬁg‘ieﬂ gﬁtﬁ?lgsumea%r °f(f&,h§ grgowan%asrrp e

cassette in fOfnaft rozen in rogen. I'n vivo
passagi ng of 18@ionsi(ve¢ &g JORenVEettal) ialy Anitrs 3004 Jan;B(H 7% WePﬁ?ldieoTGam M20O

ef fi cacy stud i a asi s.
i ther & col | PanGHERL bR TG As( 2hateD 78 CaBRRRZHL Atk e B GBOY P P
used for intraxpdmeri9idnocul ation in each hind linb. The animals and tunors
were Vi sualsly noni r; AnRpr.s renoved before reaching 2 cmin dianeter

for in vivdo passa sage was carried out by sacrificing the
animal, 29 WO 20044 BRROPDt Baily W2 Oftd 0000 dternipsthe gengral pezarhaternfor and

processing the tu ce i eces re then
re-inplanted P4 %ﬁéh ﬂ‘égqoeéﬁ}%&ibm%’fy ﬁﬁgé%B vé&ff‘)‘ﬁ?f’a%ﬁ SI s of VX2 tunors
from M200 treated Tzﬂhzblz;to&ulhﬁ&ﬂ was adm ni stered int ravenousl y at 10 ngy/ kg
dosage to a tunor-bearin r bb't nd. the tunor was 1 ho | at er.
Tunor sections wer%a%g’tt%lw g FA@}I?Wg)rW‘g‘ Supenin; ( M?‘fg L}’r

anti body gpec st Binfl @by, uﬂ@fntrmlhhﬂﬁlaMQ de}(tlh bf)abbl&b :ﬁﬁl(hgmsﬂld li¥).an ant l - nouse

secondary to detect total ab5(31; or (iii) a contro é G and anti - nmouse
(5]

secondary. ReSifemasculenmaeniaiion es eamicd aubasdolrevsy Y tYEF i nt ranuscul ar

tunors were fﬁ&ﬂﬂm&/ﬁkoﬂ&an@&@ﬁﬁeﬁiama@&n@m&@@@wh@h@d&;ﬁﬂllbl% e vigRGualy i nto the
ani mal s, as assessed by N | HC =~ anal ysi s of the_ stained sectl ans reveal ed

high |evels of”‘tBS sqatpel @aihp é@%‘i‘oé’rlatﬁfélcﬁpqchd\ﬂ?@zfemf’@ﬁﬁ?s’cyf’ o€ the ftel {8 ¢ t unor
vascul ature. %twaﬁ&llyl&%nﬁﬁé feﬁ@ﬁyp%ydyp)}&nﬁmdle@fbugmerphép%tea tdy | HC

results, the VX bhit podel , was used to assess 0 efficacy in vivo.
Met hods  RabbFE&e p 38> Bk 4PY cariy OrntEt Fare iasment ik 2 ot ariBaletiplagedor

i ntramuscul ar kno #b bavity ©5kil Sas S c&eédlmmm&@m §t4AEL dr butkres flggces of
tumor (-5-10 mgl any)]lgm;[ vevasst app rle?lLtIg the wound site.
Tumor measurements
Starting on Day 5, tumor dimensions (Length, Width and Height) were measured
20  in millimeters via electronic vernier calipers connected to a laptop computer at a
minimum frequency of twice weekly. For consistency, the same trained technician
performed the tumor measurenients throughout the course of the study. Tumor volume
was calculated using the formula: Length x Width x Height x 0.52. Upon animal
termination, tumors were carefully excised, trimmed and weighed. In addition, animals
25  were weighed a minimum of once weekly. Representative samples of each tumor were
preserved in sample cassette in formalin or OCT and flash frozen in liquid nitrogen.
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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20 20 was treated with M200 at 10 ng/kg intravenously, tw ce weekly for 3
weeks. The control group of 10 aninmals was treated with a control 119G
delivered by the sane nmethod as the M200. Tunor neasurenents, termnation,
wei ghi ng, tunor preservation and study duration were carried out according
to the nmeW@WES/M38%ri bed above for the Pilot Study. |RCHYSRWTWAIOone

mlliliter of blood was taken froman ear vessel on a weekly basis for 25
serum anal ysis. Results A strong correl ati on was observed between

i nhi bition of tum)rg%rowth nd C":C?lléeatu §v®ls of. M00 in the animals. In
general , when™RE"g é\“g%?n [ojopat'] SARIEEE TFRIEeEH g/ nl, t hen

tunor growth ﬂ@ﬁrd—lﬁﬁldﬂteﬁeﬂothSlnBﬂQrd\@GﬂZtabblﬁo i mmunogenic in rabbits, sone of
the test group ra ene e to MO0 as early as two
weeks fol | owi ng Mt;% x4 ’ﬁf’ &aff‘?’?fﬁﬁo’gﬁg%g% gé‘f%zﬂ?s all of the animals were
foun;zl to ser OCOHVMOO\}'ﬂaﬁﬂﬁllétaé%m@afvemslglat mathg’kg&&hgdritelawrﬁdrébéarﬁl@ alntl 30 WO
2005 092073 P US2005/ 009939 | onse resulting int cl earance
of M20O (i? %62‘1 %@"5‘?@7"?&6"&‘?6‘{1]%%%35“ "1D é"é’P°‘Esl}’ﬁ‘?5?Stﬂq‘E5Wt’ﬂ’ & observed.
Thus, the r es ) 5@nﬂhﬁmaﬂ%ommnh&ﬂy&9@1ﬂ@aémrﬁmunmm ()T cRflévddhat  M200
is able to inhibit tumor gromh in a robust in. vivo oncology . nodel. 5
Exanpl e 7: N2boAnARti-puse sseondarydy detert totakesp By epider opnizoliels aut atimaveriel  As
described in Exatghke 6, M200 exhibited efficacy in a rabbit VX2 carcinoma
model . A further neasure of the direct cancer cell killing ability of MOO
and 1A 1 was car#s¥l out in a SCI D nouse VX2 xenograft nodel. Because M200

and Il Al dg not 1%Jt§ﬁxggﬁﬂcéﬁn66’ayﬁnﬁmé%§éae iaRYEdu B RERREAre RfInd 3%e VX2
xenograft tunor vascul ature, any 1inhibitory effect on VX2 xenograft tunor

growt h may beac&pqswieﬁaw&oﬂlaecépddmraéeqouamqmthmramﬁlﬁeausa%sm@d I@flﬁ&:t £hat M200

and |11 Al has rom sed

m ce CB-17 SC%%IY}%'[% rf%;?ﬁﬁ{é@%&}égéﬁf t:[ %ﬁ%k@%ﬁeﬁ%bgﬁes tal ned from

Taconi c Far nshlél@ptr}hm&bmhbitm“a@tmres were initiated u5| ng female nice
bet ween the ages of 6-10 weeks (-20 granms in weight). Animals were pre-dosed

with M200, |IAl, qf Mﬁ@t\r@mﬁggvlsmd&aperl toneal ly at a dose of 10 ng/kg one
hour prior to VX2 I'nocul at1on élx cells in Iscove's Mddified Dul becco's

Medi um) idfo the DBasednmthe pilat siadlHgwiltndha il bt madd ovas ved ® agiseks at a
frequency of RpbhBERiNeekvaAt 20 10 ng/kg. Tumor vol ume was neasured twce

weekl by caliper and cal culated by ,c/6 X
y By P Methods Y

Rabbits (30 total) were inoculated, either subcutaneously or intramuscularly with

either a VX2 cell suspension (100 pl) or pieces of tumor (~5-10 mm®). The test group of
20 20 was treated with M200 at 10 mg/kg intravenously, twice weekly for 3 weeks. The
' control group of 10 animals was treated with a control IgG delivered by the same method
as the M200. Tumor measurements, termination, weighing, tumor preservation and study
duration were carried out according to the methods described above for the Pilot Study.
In addition, one milliliter of blood was taken from an ear vessel on a weekly basis for
25  serum analysis.
Results
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
30 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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Iength x wdth x height. Cinical and nortality observations were perforned
daily according to I ACUC regul ations. Results Dosing with M200 or 1A did
not correlate with a decreased rate of VX2 tunor 25 grovvth or an overall
decreased tunor size versus the mce dosed with control G These results
suggest tWet20059207¢r M200 and |1 Al are able to di rectl'iﬁ F20050983% el I's in
the nouse xenograft nodel. Exanple 8. Phase | Dose-Escal ati on Study of MO0O
in Human Patients with Refractory 30 Solid Tunmors A O/ervi eWA t wo- part

Phase | open-J| st ud r n t r eat ment
with up to 6 18’85’8 feég%’lsgre\é\@ (ﬁﬁngwg%gra%ﬁf OQMQ? E‘ng 58 efl oci xi mab)
31 WD 2005/ oga@a'rauﬂefryusm@@/oma%amm tBé_remlnmbsepaﬂ rmhtthemmmdmrl ety of

refractory sol i rt e dur at i gn. of ment . for the first
bar t was & weade! R giay DR s A L BB nP B QiR o LASAP el he ) st
dose. The sec:ﬁdsuial.part was an extension study wherein 6 of the 11 patients
who exhibited a stable disease response in the first part received

conti nued 00 dosing for up 5 to 52 weeks. B. Study Paraneters and
Protocols 1.E leeanelaﬂanDafﬁE&t/memsrsrmmbleewenxfeﬁxrgratfhﬁocm udy had to neet
the follow n |ncI usj o cl us one neasurabl e

| esi on on I’Ogtl ne 4% &:?i?ﬁi’?fﬁ‘ ?FB@ gﬂﬁé}io( éﬁ"&“ﬁeq%ﬁcd%lé‘a&?bbﬁa%‘faf“émf‘@sonance

i mag: ng ( MRl )modal. Amxr&ﬁ) imwf%ﬁxedfﬁlu divécy edncencll Biliup Abilisy; of 29D enid”ﬁl 1£pWwhabor at i ve
Oncol ogy G ou ECQG or st at C. centr nervous system
(O Chor s e 0L MOy e foddts BesalieNER FARRd magi ng) : .
No maj or $MI GeEdgnitk tldde of5PaRKSIn Prds@it of e emzwnogeaﬂ moma@aﬂan&a Ig@ry W thin
one week prior.to entry; no chenotherapy i mrunot her apy, _or radlotherapy

within 4 wee klghlbrt%Pff%caO%WWnosraﬂmn%rcsm% gy Beafiribyted *t%rhfféranar

t hr omboenbol i GovRRSsfedOha MIV0 afd MAT héslonV>CAdahder 8d1gNi fi cant or unstabl e
medi cal condition. h. Patients who had previously received nmurine or

chimeric mAb t her dffjjerials & Methods
Immune compromised mice CB-17 SCID (strain C.B-Igh1/IcrTac-Prkdc) were

15 obtained from Taconic Farms (Germantown, NY). Studies were initiated using female
mice between the ages of 6-10 weeks (~20 grams in weight). Animals were pre-dosed
with M200, IIA1, or control IgG intraperitoneally at a dose of 10 mg/kg one hour prior to
VX2 inoculation (1x107 cells in Iscove’s Modified Dulbecco’s Medium) into the
mammary fat pad. Dosing was continued for 3 weeks at a frequency of 3 times/week at

20 10 mg/kg. Tumor volume was measured twice weekly by caliper and calculated by 7/6 x
length x width x height. Clinical and mortality observations were performed daily
according to IACUC regulations.

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 IIA1 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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were required to test negative in screening for anti-MOO antibodies (i.e.,
cross-reactive human-anti-nurine-anti body [ HAMA] or human-anti- chineric
anti body [HACA]). 25 A total of 22 patients were enroIIed in the study.
Tunmor types of the 22 patients included: colorectal _Fatl ents; CRO),

mel anona WA 198%/99%2¢78s; MEL), renal cell carcinoma (3 p%‘t TEA0AS/009%38
esophageal (2 patients; EC), hepatocellular (2 patients; HCC), lung (1
patient NSCLC), prostate (1 patient; PRO, thyroid (1 pati ent; THY),
pancreatic (2 tient R ARO) br e st
patient; BC). H’tn?n ntSf”}tPﬁ fg};%eéa]c 0?32%’ lg%neorr SR et §AI Jma of t he
21 treat ed patreaeméns for dngfirsttped vwa‘sB yved@mmj'swgl 4segls$naamts thqougMSaiag&haftday 45. The
21 treated pa nal e I ears (range
29-81), and aEh aggéoééilﬁgrsﬁcoegﬁ g{%‘ﬁ%‘ésh%] %gﬂe%rko m(]g ntsscore of 1
(range 0-2). ahibied 2@ W&sﬂ?ﬁﬁ'&ﬂﬁ@@ﬁﬁbﬁﬂ@md cﬁntnﬁedmf)@ dasingffor@ 00

Dosi ng Levg a#d hedul e Dosing |l evels and schedul e were chosen to ensure
that the hPgh®st 665 (15.0 ny/kg) woul d produce maxi mum serum
concentrations well below the safe nean peak serum concentrations seen in
cynol nol gus nBnedsParemeters @ntd Redtodolse tr ough serumlevels 5 for doses of >
1.0 ng/ kg woul d prlogﬁlggt ?E&lﬁm concentrations > 1 g/nl, the concentration

t hat produces 80% f binding of a5(il to fibronectinin an in
vitro activity adstisnts seleeted fiteghidgbel to meridhsbHedng eclisiod/exdustone st udy wer e
as foll ows. .was admnistered to the 21 patients on days 1, 15, 22, 29,
and 36. The d05|ng | evel s and 10 nunbers of patients per |level were: 0.5

mg/ kg (1 patient), 1a.0Anipakt gng Ressarable fesipn oRroStimpokyuied tquagraghyt €JT) 5. 0 ng/ kg
(3 patients), 10.0 ng/ mﬁﬁ%"%’“ e%§e)s xﬁﬂgi&é%@g (6 patients). The dose

was adm ni stered as an aven us I nrusion hour. The first and
second doses were seﬁoaﬁatesdndtgdarvumbof\m’emorphﬁrEmm@obdﬂomwe;@molqulg for

si ngl e-dose phar macokj i gilbhme PK measurements per f or med
following the first 15%@%&6‘ igﬁrgoye;%%c%a%?e‘d?ct each patient's peak serum
concentration foll ow.ntotchwral ndrvdus s@Ese(CNS) tuoss qymethstatie (Hopaadated e um
concentration follow ng_the was <750 g/m,, the patient received
all 5 dosteg of M20O. T eepeﬁé)&%%ar?gg%gg%kes were given weekly and foll owed
by a 45-day eval uat i dnNperajaydurgédy wathinslewagks montesmtiyat i ons of M200 were

predi cted based on the,above dosi e appl the same range
of variabilty that \A/asNgtI)nsne?r\/sur&ezlyr‘fgthHm%e Q( or%e% r{%al‘ 9‘}(] , 54% 140%

of the mean). At the hlrxyhmsﬂheckps,eorlrzmdmxmylsnt(am&.wﬁbehglbﬁcg)q entripe
f. No active bleeding disorder or thromboembolic events;

20 g. No other clinically significant or unstable medical condition.
h. Patients who had previously received murine or chimeric mAb therapy
were required to test negative in screening for anti-M200 antibodies (i.e.,
cross-reactive human-anti-murine-antibody [HAMA] or human-anti-
chimeric antibody [HACAY)).
25 A total of 22 patients were enrolled in the study. Tumor types of the 22 patients
included: colorectal (4 patients; CRC), melanoma (4 patients; MEL), renal cell carcinoma
(3 patients; RCC), esophageal (2 patients; EC), hepatocellular (2 patients; HCC), lung (1
patient; NSCLC), prostate (1 patient; PRO), thyroid (1 patient; THY), pancreatic (2
patients; PC), parotid (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-
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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mean peak after 5 doses was pred| cted to be 592 sg/nmL with the range of
variability in humans predicted as 320 to 829 gg/nlL. Table 3, was conpiled
using PK data fromthe nonkey studies to predict the peak and tough serum
concentrations (Cmax and Crain, 25 respectively) for each dose at each dose
level in WOrA920TABLE 3: Estinated Peak and Tr ough SHHMYTRLAPY3Bt MO0 i n
Humans Level Dose PK Dose Number (ng/kg) Value' 12 345 1 0.5 Cmx 11 11
12 13 13 Cmn15162212221001&x2222252626 Crnin33455
3 2.5 Crax 54 57 . 12- 0 Cmax 108 114 13-2-1-T4
-1 147 33 WD 200 P 0S200 EMtn 20 24 33 39 43 5 10.0 Cmax
216 236 282 317 3msmg:lﬂvcis5ﬁdﬁﬁedm@$vemcllos_bﬁ@ erﬁurﬁﬂlat)th@hmkessmeeﬁﬁ) 450 524 592
Cmn 91 126 200 20 829 range
(341409 VAPBOS AR by divh hpdndont e il Sible bt 20 1ok
after first desm ccﬁeemeltuma sd;ehen @inomlguambd;ey&, land ioethahthvaiouglateiuﬂl leba@ds i n humans

at 15.0 ny kg e} 1 for | ower doses.
M200 accu {o\fl\@%eﬁ(ﬁ{ser ggmu preds%lpleg’ %%X%ieonggq an |}\l/e at dose |l evels

> 5.0 ng/ kg concdnirationgbat pobducst &0% indiiticarvf bmding nf €384 ¢hBtordctihinran4ds vieeks f or
all doses < 10,.0. ny/kg and within 5 weeks for doses ?10.0 ng/kg. 3. MO0O
For nmul ati on an& }-\‘(}‘r;ﬁgaﬁl stration M200 bul k bi ol ogi c was manufactured in
accordance with cﬂheéoﬂng@emtkaﬁ@sdﬂhmﬂlsfwsedmﬁha@cﬁwmﬁasdd@v(semmpwaﬂ'he

conposition of, .Q_Tglgg%gbfmr%e) ?orii&éﬁ Gmb%fg)rﬂsedngmgslteyeqsyan\&/as 10 nmg/ L

M200, 25 mM G
10 numbers of patients per level were: O 5 mg/kg (1 patient), 1.0 mg/kg (2 patient), 2.5

mg/kg (3 patients), 5.0 mg/kg (3 patients), 10.0 mg/kg (6 patients) and 15 mg/kg (6

patients). The dose was administered as an intravenous infusion over 1 hour. The first

and second doses were separated by a two week period to allow sampling for single-dose
pharmacokinetic data. The real-time PK measurements performed following the first
15  dose were used to predict each patient’s peak serum concentration following the fifth
dose. If the predicted peak serum concentration following the fifth dose was <750
pg/mL, the patient received all S 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 pg/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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tol erated 15103§113d‘?9 Eeqfvgrl IWnIlﬂ, Qiq\/IE(R)X at %6 ng/mL. Intact vials were stored in a refrigerator

at 2°C to 8°C (36°F-46°F) and maintained without freezing or shaking.

Once prepared, the M200 was administered within 6 hours if stored at room

temperature (25°C) or 48 hours if refrigerated (between 2-8°C). After that time, the

prepared solution was discarded.

20

25

The appropriate dose of M200 to be administered to the patient was calculated by
multiplying the patient’s weight (kg) by the appropriate dose level (mg/kg) for the patient.
The patient’s pre-dose weight on Study Day 1 was used to calculate the dose throughout
the study. For patients enrolled in the 0.5 mg/kg through the 10.0 mg/kg dose cohorts and
for patients weighing <80 kg enrolled in the 15.0 mg/kg dose cohort, the dose was

administered in a fixed total volume of 120 mL over one hour.

Although 120 mL of the diluted study drug was administered to the patient, the
infusion bag was prepared to contain-a total of 150 mL. The additional 30 mL was used to

prime the infusion line and was not be administered to the patient. Thus, the total dose of
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safety profile, immunogenicity, pharmacokinetics (PK) , nonocyte saturation
(nonocytes express the a5 (31 receptor), and tunor response based on
Response Evaluation Criteria in Solid Tunors (REC ST) criteria (see,
Therasse P, et at, "New guidelines to evaluate the eJoly t r eat ment
in solid MAH¥9Boyurnal of the National Cancer Insti Fﬁf/il 0@%@% 205- 216
(2000), which is hereby incorporated by reference herein in its entirety).
Adver se events were graded using the National Cancer Institute (NClI) Commobn
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el ectrocardi ogram chest radi ograph (CXR), disease-directed body CT
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cross-readfi vélummb}fl HAGAThef tofel ‘p%’ltmeéhﬂlﬁ indagion baganas Brogely up tcd0wdbyhur i ne or
chinmeric anti Q&b @%\é}j’ f{)plépeg@&nig g%t h 5 tunors that comonly
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net ast asi ze to In so @fatlents a biopsy to evaluate
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cheni stry pangly,yi@ke Tns Setitle AT YIRS SterefBC Mtel dt 2kl G nPlmiasd 18t el ets,
UA/m cro. c. (futl ne ‘di sease-directed radiographic imging (e.g., CI

scanni ng) bef me&kezakprt pagients weighing 280t kgd piter e hounPI apdRiusiepino eval uat e
tunmor response using uni- dinensional, RECIST criteria. Target |esions were

sel ected qB the bagipginafy EddB&ihts aﬁg@e{sggsén@ms wi th the | ongest dianeter
(LD)) and their sul tability for, accurate repetitive neasurenents (either by

i magi ng t echni quesThsstudy epdreinty igoluded magigpmdplerated dpss, dese-ligntingtexict | esi ons
was cal cul at egdhfapdrofigd aﬁ&%gé&ﬁm@yh@qa&écaaﬁﬁkg (PR) SHBhdelte sdih@titA@RhddRs sSum LD

was used as reference by wh characterize the objective tunor
response. TheeXns¢s Bhgio3§l F@Qm’éihﬁd ot wsprogsefhgped on Response Evaluation Criteria in

Solid Tumors (RECIST) criteria (see, Therasse P, et al., “New guidelines to evaluate the

20  response to treatment in solid tumors,” Journal of the National Cancer Institute,
92(3):205-216 (2000), which is hereby incorporated by reference herein in its entirety).
Adverse events were graded using the National Cancer Institute (NCI) Common
Terminology Criteria for Adverse Events (CTCAE), version 3.0. Dose-limiting toxicity
was defined as any Grade-3 or Grade-4 adverse event, excluding scheduled
25 hospitalizations or elective surgeries. Grade-3 or Grade-4 adverse events thought to be
unrelated to M200 were excluded where appropriate following a review with the medical
monitor and regulatory agencies.
Patient evaluations during the study included the following:
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



the target |esions was used to assess the best overall response. Conplete
Response (CR): Disappearance of all target |lesions confirnmed by repeat
imaging 25 to 28 days after CR first 20 docunented. Partial Response (PR):
At least a 30% decrease in the sumof LD of target le g as

ref er ence WARYHA¥RTS ne sum LD, confirned by repeat @S?ﬁ’g”ﬁ%ﬁ%ﬁm days
after PR first docunented. Stable Di sease (SD): Nei t her sufficient
shrinkage to qualify for PR 25 nor sufficient increase to qualify for PD,

taking as references fegﬁ'ancffz?d&lﬁﬁMmmslpﬁormﬁmgg ﬁ%ﬁdougu{ﬂoﬁ@@&es(PD) At
| east a 20% i ncrease in sum of D of target |esions, taking

reference the snal | eénrofbmbijT} @@(ﬂaﬁ’éﬁk‘@i@e@ﬁ“ﬂé‘&@r@"ﬁﬂ)@?ﬁﬂ?@e or t he
appear ance of one or ;ffoGies G9., PRMebRIdsI ARt H@Mﬁ%@lﬂ@%orfﬁaﬁenﬁs%ﬂém PK
measur ements, inmunogenicity assays, (anti-MO0O0 _antibodies), vascul ar growth
factors, and measur eREMOuY B ¥RIGIEIE o FBersntibasias heah Clh oripatratsayity| ood
monocyt es. 536 W0 2008002042 REDASRARBLADI 3% 6 S, ndTM RGPSy Of
superficial tunor nmetastasis was Obtained and frozen after the |ast
treatment with M0O PWBW%&W%%T“%Y?SS@W@%%@G (not required for

enrollment) to they pUﬁ%ﬁﬂ 'ia%ora &aﬁa@&ﬁ)‘ro&%%&ﬁ%&%&ﬁ&%&@ eval uate
tunmor vessel vascularit ol | treatnent wt : Phar macoki neti c
Measur enents The fir 80y i?ﬂﬁﬁc hdﬁﬁ%%ﬂ@éﬁ)@&%?%@’%sed to predict the

human serum | evel ;. @budlitesse 488 Aﬂ@é&ﬂhﬁ&ﬁﬁgﬂg& gte,)CT sty bétole afld

measuri ng M200 concentrations was bt al ned 1 nmedr a bef ore and after the
first dosd0 and at 4aftgireatypgnt V&W@@S‘Vqﬁ@ﬁﬁdsfo afaluate m‘é@frfﬁﬁlpe’ﬂﬁe@ﬁngﬂimt he first
dose. Serum sanpl es Gffen 53 WACIST MO, CRNGCERLSRRS1:MBE 6n 4l paist t aken

i medi ately before, at the end, and 4 hours after the conpletion of each
subsequent i nfusi on. ﬂrpﬁége(lgsafmgme@tmémeﬁﬂ;ameteaﬁd))mdqwssut@m@a%d bef ore
the next dose and agaiftAtpdinfe ﬁgﬂm@lfneﬁtp@ltﬁetrﬂgﬁn gﬁﬁ%c‘ﬂfnqﬁestor A93&11y)168 hours

after 15S dose, immedi ately pre-dose (trough irmredi ately post-dose
(peak) for the 2"d, é%mclfﬂwld}l@’fﬁW@&%@SWH@IC‘%%?WIIWQ?@S&C M2OO wer e

measured by ELI SA.  1g,JIfg sﬁﬁﬁm%%ﬁﬁﬁ Juﬂ%ﬂ[?@aé ﬁs@i?asdr@fefanJ by ARG b om each

patient was subjected to a PK analysis. | 'ow ng parareters were
i ncluded in the cal cohamctesigethe p@g_@vem)esponse The following response criteria for

the target lesions was used to assess the best overall response.

e Complete Response (CR): Disappearance of all target lesions

confirmed by repeat imaging 25 to 28 days after CR first
20 documented.

e Partial Response (PR): At least a 30% decrease in the sum of LD of
target lesions, taking as reference the baseline sum LD, confirmed
by repeat imaging 25 to 28 days after PR first documented.

e Stable Disease (SD): Neither sufficient shrinkage to qualify for PR

25 nor sufficient increase to qualify for PD, taking as references the
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

30 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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outconme for the stu stabl e SD) in 11 patients an

progr essi ve dlsg%}ﬁ‘sl%v{ﬁ%?&l waffr‘be‘&f‘ir%drﬁﬁ&%g%‘ol e 4 shows a breakdown of the
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and trough (Cmin) levels, terminal phase half-life (Ty ), area under the plasma-

concentration time curve (AUC), elimination clearance (CL), and volume of distribution
(V). Summary parameters were computed across patients from each treatment group.

20  Changes in the PK parameters as a function of dose and time were also evaluated.

6. Immunogenicity
Immunogenicity of M200 was determined by a double-antigen bridging ELISA

assay. Serum samples for anti-M200 antibodies were obtained from patients before
treatment, prior to the second dose, and at study exit, 45 days after the last dose of 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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PC NSCLC EC CRC RCC (sb) (SD) (PD) (SD) (SD) MEL Ccul ar THY PARO PRO ( PD)

(PD) (SD) (PD) BC MEL (SD) (PD) RCC MEL (SD) (SD) MEL RCC (PD) (PD)
Abbrevi ations: CRC = colorectal; MEL = nelanoma; RCC = renal; EC =
esophogeal ; ~HCC = hepatocel lul ar; NSCLC = | ung; PRO = 8r ostate THY =
thyroid; PO W0HMWBeatic; PARO = parotid: BC = breast PCEBS20%M9¥ e b sease:
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anti-M200 an I events.
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fever after ion. The
pat i ent  howe e on oS Sos Mot B gELERLARR, PGBk Bl RIabRBE Tt

epi sodes of fbyesmgmbmhﬂeocalgnBowﬂMmﬂusﬂmmqnemsmﬁace\’éaSletectsibydy dat a

i ndi cated tha i I . I IG&.- .- cl earance
was observed Egdggglgbaﬁ@&@ﬁgrh L@(a)lpn gﬁt pg%%[olpr%gs) '69%8? Egﬁ@%fgﬁg aié%t%\{%z%}'s at the
10 ny/ kg dosagd;imm@led 1Al . dihdipticentagesTéfanahOcytey/akd lynpbogytes exmessingdSfln  nonocyt e
saturation, agvg‘s!ﬂ das%sggﬁan trough level of 82 gg/nm two weeks after the 1st
dose, which i's above e mnimumeffective in vitro concentration of 2-3
.tg/nL. 10 D. Results - Extension Study Six of the 11 patients exhibiting a
st abl e di d8asé- ResyfionDesediscatiancftudmt ered an ext ensi on study and conti nued
dosing. As shown ignJRidyen tol@ﬁle@&psﬁlegtfs al d8esipR&i § ?fké andeﬁg'ﬁopé fuiffingt abI €

di sease (SD) or better response hese pati en renal cell
cancer (RCC) MR0P ﬁ@lqtyswembquéoﬂ"b@ evegdlipsponse oatc?mfor&!esw&smm@eble 15 Tabl e

5. Extension gudy <By4if PiEdients and progressive disease (PD) in 10 patients. Table 4 shows a

breakdown of the response outcome by dosage and patient tumor type.

15 TABLE 4: Response Outcomes by Dosage and Tumor Type

20

0.5mg/kg | 1.0 mg/kg 25mg/kg | S.0mg/kg | 10.0 mg/kg | 15.0 mg/kg

CRC HCC CRC HCC CRC EC
(PD) (SD) (PD) (SD) (SD) (PD)

PC NSCLC EC CRC RCC

(SD) (SD) (PD) (SD) (SD)

MEL Ocular THY PARO PRO

(PD) (PD) (SD) (PD)

BC MEL

(SD) (PD)

RCC MEL

(SD) (SD)

MEL RCC

(PD) (PD)

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

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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Time to Dose Cohort Best Response Progression* (# patients; tunor type)
Qutconme (Days) 2.5 ng/kg SD 129 (1; NSCLC) 5 ng/kg SD 122 (1; HCC 10 ng/ kg
PD 70 (1; CRC) 10 ng/kg SD 143 (1; PARO 15 ng/kg PR 214 (1; RCC) 15

nmg/ kg SD 172+ (on Study) (1; MEL) * Includes 43 days | ation
study pl uswﬂﬁgpgm%zﬁnextensi on study. SD defined as sta%?ﬁﬂgg@?@@ggor >16
weeks (112 days) Exanple 9: Phase Il Open-Label Study of M2OO in Human
Patients with Metastatic Renal 20 Cell Carcinonma A. Overview Based on the

efficacy of MR ALEDAMbHMGH };&éiﬁb?ﬁr Eﬂﬁﬁl@%d Tebely pﬁfenméeﬁreéo.?a Phase

1, open-label,” nulti-center, single-arm 2-stage study of the efficacy of

! udy. i
M200 for 39 vwB/kedes foopafes thedrst deeousrovsggyrdet pban nfigion trsetionpdhe ent s~ has
been undert ak gfrent MEw ek [ donfRISALS a68esle MAOG withéifl YutlsSyubt epBYRL bAbfr L NE

efficacy (tunor response) of ) in patients with netastatic renal cell
car ci noma ( ROGY otherssigne pf inBigion s42aPnResponse Criteria for Sol i d Tunors (see
RECI ST,  BExanpl € 81alaVE)data HificabddUhY MBLE RS nBR LRGE ARARIBKARIECT | Ves

eval uation of other 5 efficacy neasures (ie, tine to di sease progression and

duration of r&&srskeyranasvchsobserved pt theigherieaneeniraienstith thaFieryl5. Tidsmatogeni city
and PK par am&gﬁrﬁ%\]@oggg LR, M/%a@ﬁann*rﬁmdlggkg §6R4HBLREY dnthdubgthase |

study of Exanple 8 itional expforatory objective is to -measure
det ect abl e bi cauralier, snd mdsencantravgh lpiehefida 1e/mHetvetwadys afier the dstidodel whiph t 0 40

patients at up to eight . nve i.gational sites. ent atients will be
enrol | ed intolss"ftbgﬁeeh‘gu"'ﬁ fé oe?ge‘ft‘r%gms‘f’ %“y".“"‘?"%a%%’e&mg d conpl ete response

(CR) or partial response (PR) is observed by 4 nonths (16 weeks) or if one
st abl e di sWasd. Refts i-Exvdpsien Seadyat 4 nont hs,

Six of the 11 patients exhibiting a stable disease response or better entered an

extension study and continued dosing. As shown in Table 5, below, 5 of the 6 patients
exhibited stable disease (SD) or better response. One of these patients with renal cell
cancer (RCC) in the 15.0 mg/kg cohort achieved a partial response.

15 Table 5: Extension Study Outcomes

Time to
Dose Cohort Best Response Progression*
(# patients; tumor type) Outcome (Days)
2.5 mg/kg SD 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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an addi tional 20 patlents will be enrolled (stage 2). Al patients wll
receive M00 (10 ng/kg) as an intravenous infusion over 30 m nutes once
every other week for up to 52 weeks or until disease progression, whichever
occurs first. The study exit visit will occur 15 45 da | ast dose
or at theWQM58R%%Bar|y ternination if the patient is éﬁa@gi(ﬁ /Ootgp“rgeturn A
followup visit wll occur at 3 nonths after the | ast dose. If a visit is
not feasible, followup will be conducted by tel ephone. Long-term foll ow up
w il be Condﬁf&itﬁg hﬂaﬁﬁh&ﬁé"ﬂ@@e@tunﬁerﬁﬁﬁi e ﬁlfutnﬁfy obj&&ldeaﬁi thedRaRis t8. St udy

Paranmeters and Protocol.s 20 The Phased %Qs?t cqonduct ed accordi ng
to the paranefustetherificasy GRgprespRer? ‘T‘H ﬁtﬁlwé 6“ aporenatssli e 6:

Paranet ers of ci2hiassa 1HCC§téd‘a¥ﬁﬂeﬂ ublag Reypbisse Gritdfia MrtS8Ed Rlirhérs ReORBECST] |
Car ci noma Study Popul ation; Ml es a}ﬁd femal es of at | east 18 %&?S of age

Wi th met ast at Feamies akave): [Thg studalso 195 2t s5pndry oRigsHvesg/RiAton dhefhesi on:  Mal es

and femal es obffRicylnRAsreskB, ﬂrﬁ@fosdls@;seﬁﬂﬁréédl&fhnd Hﬁﬁﬁ&ﬁéf(iéﬂpgﬁéﬁj bed fRfhepet ast ati c
RCC of predom nantly clear cell histalog ave Criteria: received 0 to

2 prior regi néfruatign ofifhs sa%w@uwg%a@énX ﬁ%é’é’iﬂ?ﬂéﬁsé’f M98 fhebwere éfiadiy ng t o

Response Cri t@&mtefd% thoPhdselT by rExarhpiE-6) ﬂhddnﬁﬁﬁi@:bﬁra 9@5@1% %o Oncol ogy
G oup (ECOG performance status 51; negative %Fr‘ gf@ est (wonen of

chi | dbeari ng mesemqeﬁpta@ﬁbwarkﬁﬁsé@wméimlasmab iflegellgp forftt  neet

specific cri tFéﬂeﬁts aBipdo %igﬁﬂﬁ@sﬂéﬁ'}'iﬂ{amés C?@é%aﬁeﬁt@ﬁh%‘eﬂ&lled)ﬁ{d?ta%é' on to use
protected health information Excl usi'on: Any o he foll ow ng

hi stol ogi d8 opnodéie spulyi Hioas wnﬁneqﬁ@ﬁa@}yﬁdﬁ;@onseml&tpﬁqﬁ@l rggpense (Blp) is
uncl assi fi ed; ollfs@ﬁ\éﬁ‘bystfﬂﬁhﬁlé M\sfwéeksil& lme?s&%/d%%a%gZ@)Pgﬁs%é’mi/&%@% to

muri ne protel ns or. chineric anti bodi es or other conponents of t he’ product ;

use of any i ndadditigaali28natients Wil beprrelied (staggad kAll B‘%ﬁ%‘iﬁ wil] gpoeiva M) (B¢ or 5

hal f-1ives of ) 8ah Htrab SNESFSRR bRIBD nfmkg onéev%ﬁ*a&,\é%eeﬁoﬂ Pess ) ;
system ¢ chenp herapy, i mmunot her apy, _ radi ation therapy, nonocl onal

ant i body t her HBSks@F Wiiil Aiseaseragressions WiNghoger fasHrniitst The F%v exdfyésitrel pesdr CNS
tumor or @NS 451848 8kd Meast Bst bPAt¥nedimd dHeRTDOGIRALA ?fﬂ?evﬁﬂérﬁ xsaﬁgblploeedl ng

di sorders within'the past year; and nedical conditions that my
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.

B. Study Parameters and Protocols

20 The Phase II study is being conducted according to the parameters and protocols
described in Table 6 below.
Table 6: Parameters of Phase II Study in Patients with Metastatic Renal Cell

Carcinoma
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 0 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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6 hours if stored at room temperature (25°C) or 48 hours if
refrigerated (between 2°C to 8°C). After that time, the prepared
solution must be discarded.

Dosing
Regimen/Route of
Administration:

All eligible patients will receive 10 mg/kg M200 by intravenous
(IV) infusion over 30 minutes every other week for up to 52 weeks
or until disease progression, whichever occurs first.

The dose of M200 to be administered to the patient will be
calculated by multiplying the patient’s weight (kg) by the dose
level (10 mg/kg). The patient’s predose weight on Study Day 0
will be used to calculate the dose throughout the study, provided
the weight does not vary by more than 10%.

The appropriate volume of the 10 mg/mI. M200 formulation will
be removed and diluted with 0.9% 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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Safety Measurements:

The following safety measurements will be monitored: adverse
events (AE); serious adverse events (SAE); physical examination
findings; vital signs; and abnormal laboratory values.

Pharmacokinetic
Measurements:

Pharmacokinetic (PK) measurements will be taken in all patients
at predose (within 15 minutes prior to dosing) and postdose (one
hour post-end of infusion): Day 0, Weeks 2, 4, and 6, once every
other month (Weeks 8, 16, 24, 32, 40, 48), Week 52, study exit
visit, and 3-month follow-up (if possible). Samples obtained for
PK may be used for anti-Ab analyses, if appropriate.

Immunogenicity:

Anti-Ab measurements will 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 220% 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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Innunogen|C|ty Antl-Ab neasurenents will be taken in all patients within 15
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phar maceut i catefaeneposi ti on conprising a liquid formulation conpri si ng. about
1.0 ng/nL to 15 ng/nL anti- a5(31 anti body; 5 about 22 mMto 27 mMcitrate;
about 145 mMto 165 nM sodi um chl ori de; about 0.04%to 0.06% pol ysorbate
(TWEEN(r)) 80; and a pH of about 5.5 to 7.5. 10 2. The use of the
conposition of claiml in the manufacture of a nedicanment for inhibiting

:

the proliferation of a cancer cell in a patient wherein the cancer cell
expresses a5(il integrin on its surface. 3. The use of the conposition of
claiml in the manufacture of a nedi cament for
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15 the treatnent of a subject for a cancer that expresses a501 wherein the
subj ect has. not yet developed a tunor. 4. The use of claim2, wherein the
anti body neutralizes at |east one biological activity of a5(3l integrin, or
wherein the anti body conpetitively inhibits 20 binding of a second anti body
to a5(31 integrin on the cancer cell surface wherein the second anti body
conprises an aymjigs aci d sequence selected from SEQ ID NGs: 2, 4, 6 and 8.
5. The use of clarnms 2 or 3, wherein the anti body binds to the sane epitope
of 25 a5(3l integrin as M200. 6. The use of claim3, wherein the antibody
conpetitively inhibits binding of MO0 to a5131 integrin expressed on the
cancer cell surfagephaffiactitRaliSepditidlcaimprisirg4 liquid.formulation comprising: . . . . . . . . 2
wherein the anti body conpetitively inhibits binding of M00 to a5(31
integrin. expressed onatonel.¢elgimIsorlf ageénl anti- &bfH ansbodyf cl ai m 3, wherein the
cancer is selected fromthe group consisting of bladder cancer, breast
cancer, cobon cancer, #hoot2saMioBamM emge;cancer, netastatic nel anonm,
pancreatic cancer, prostate cancer, ovarian cancer, renal cell carcinom
and spl een cancer, or thwet iidenMfto d5anvhsodiwhelletide; t he cancer cell is

sel ected fromthe group consisting of breast cancer cell, lung cancer cell,
met ast ati c mel anoma cekbout Hedie tekhib crdwabete (E¥EEN B¥#Y renal cell carci noma
cell. 8. The use of clainms 2 or 3, wherein the cancer is renal cell

car ci noma or et ast at i &nd aH afabaw.>>90 7Fhe phar maceutical conposition of
claim1l1, wherein the concentration of anti- a5131 anti body is about 10

nmg/ mL. 10. The pharmaceutical conposition of claim1l wherein the anti-a5(31
anti body i el ected fromthe group consjstin f M2QO, F200 and I1 AL,

pr ef er abl 3)8\Nh T ei (ri}hetuﬁeec’fé]?ﬁ°i°m—”8 t("?fl?&]ﬁ‘m bigdRe u%ﬁb‘ﬁ? °ffi?ed*ﬁﬁ’83rﬁr§]‘§ of claim 2
wherei n the anti - ghiQditiagiht bRUkrition 521 @fdeeetlifih O patichewiganihe caRaSdeBt | ng of
M200, F200 and Il Al, preferably whereipn the anti -a5G31 antibody is MOO.
12. The phar maceut"ixBrﬁF)se% FEFEINOR BFUBF%i m 1, wherein the conposition
further conprises a chenotherapeutic agent. 13. The use of clains 2 or 3
further conprising adm ni stering a chenotherapeutic agent to the patient

either serial l3y OrT}!tesé: &qPGi &%}pioggonvgf Elgin;[ p]% tﬁenrging?ag%re of a medicament for

15 the treatment of a subject for a cancer that expresses a5B1 wherein the subject

has not yet developed a tumor.

4. The use of claim 2, wherein the antibody neutralizes at least one biological
activity of a5P1! integrin, or wherein the antibody competitively inhibits
20 binding of a second antibody to a5B1 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.

5. The use of claims 2 or 3, wherein the antibody binds to the same epitope of
25 a5B1 integrin as M200.
6. The use of claim 3, wherein the antibody competitively inhibits binding of

M200 to a5B1 integrin expressed on the cancer cell surface, or the use of claim
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10.

11.

12.

13.

2 wherein the antibody competitively inhibits binding of M200 to a5B1 integrin
expressed on the cell surface.

The use of claim 3, wherein the cancer is selected from the group consisting of
bladder cancer, breast cancer, colon cancer, fibrosarcoma, lung cancer, metastatic
melanoma, pancreatic cancer, prostate cancer, ovarian cancer, renal cell
carcinoma and spleen cancer, or the use of claim 2 wherein the cancer cell is
selected from the group consisting of breast cancer cell, lung cancer cell,
metastatic melanoma cell, pancreatic cancer cell, and renal cell carcinoma cell.

The use of claims 2 or 3, wherein the cancer is renal cell carcinoma or metastatic
melanoma.

The pharmaceutical composition of claim 1, wherein the concentration of anti-
a5B1 antibody is about 10 mg/mL.

The pharmaceutical composition of claim 1 wherein the anti-a5B1 antibody is

selected from the group consisting of M200, F200 and IIA1, preferably wherein
the anti -a5B1 antibody is M200.

The use of claim 2 wherein the anti-a581 antibody is selected from the group

‘consisting of M200, F200 and ITA1, preferably wherein the anti -a581 antibody is

M200.

The pharmaceutical composition of claim 1, wherein the composition further
comprises a chemotherapeutic agent.

The use of claims 2 or 3 further comprising administering a chemotherapeutic
agent to the patient either serially or in combination with the antibody.
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