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WD 2005/ 000900 PCT/ US2004/ 017078 5 TREATMENT W TH
ANTI - VEGF ANTI BODI ES This application clains priority
woaoddmoesa St at es Provi sional Application Seri atTNS2004/017078

60/ 474,480, filed May 30, 2003, the disclosure of

which is incorporated by reference herein. FIELD OF

THE I NVENTION This invention relates in general to

treatment of hunman di seases and pat hol ogi cal 10

conditions. Mre specifically, the invention relates

to anti-angi ogenesis therapy of cancer, either alone

or in conbiTREATMENT WHdd ANTI- VE&ErANH‘éBQDIaES

BACKGROUND OF THE | NVENTI ON Cancer remains to be one

(s 350G AR ikl BRSPS YIS hpphiBe iz No.
60/4¢44RB0,yfded Magr30, 2603t the cﬁﬁt]mmr:é dfeddcini inaurparaefl beafeience herein.

after 15 heart disease, accounting for approxinately

FIELD OF $HEMNVENTIONI S al so predicted that cancer nmay
surpass cardi ovascul ar di seases as the nunber one

Cajk : r

;S R e e oY RBlRong Dbl SR el hlogica
condigors. Déan speifidally cthainvedtiomcedates to antieangiveeineassl therapy of cancer,

treatnment of certain cancers, the overall 5-year
eitheg gfape\Pa 0 ¢ompkingtinn with ohsranti-canserstherapiss oved onl y by

about 10%in the past 20 years. Cancers, or malignant
BAQKQBQUNBBOESTMENgHEﬂT' grow rapidly in an

uncontrol | ed manner, making tinely detection and

t Camtenemiaimxtbrbemnt wf theithdst deddly thFeats tmdnmnndi,eaktlanh:lehfsU S., cancer

can arise from al nost any_tissue.in thro
atfoqiq e MV IORACH GRIERS BIFEa AR byind, Cans i e R of death after
heartifsHsO uﬁ'ug(?m{tl;ngs b ﬁﬁ‘ijm% VP& s IBRGR p‘fécﬁ&ed that cancer may

partic rlgln iffers fromthe others.
surpﬁi.srdaﬂhdbvamﬂhmﬁ&asﬁs as ﬂmennbar eat nanst oﬁd@ﬂn plithin ¥ydags. Solid tumors

are rgggn)éls leefgg{aq\égtt q{é]:il%?g)gle § | es ttggre gl 7 eg%ngtdcant advances in the
medg%ffi[&[tﬁn@ﬁtac)@éeﬁélh leSndeAP il eIV 9&&? Qurviel ka‘ie for all cancers has

erapy, in particular, results in numerous side ‘
impeivédotly byiahowdidgs mabepas A0 yeasr Eaners, o malighant tipgors, metastasize
dosage t hat can | ven and thus.pr e% ude the u

be

and grometapidly 1 AndicaRifq] e @RS m ¢ 8%%%‘}%“‘%5‘?‘{1%‘}? extremely
d1ff1gﬁ\’ ChQfhelBSeS LAHRES chP? aﬁ&% RELEREHY h%ug f188 bodPHSeugh malignant

there I's an urgent need for specifitc and nore
tranﬁfbfmmion\oé onancefew ilrﬁnmb talls. witl30 thentiisog @nésich type efrcancer with

rrioort ant cel(ié‘g}l ar ev i n which vascul ar endot hel i al

particglar tissug Pgeiny éronb r?éheéﬁd reorgani ze to form new

vessel s from preexisting vascul ar network. There are

cEtent meﬁgocb\nf Ganfce geatment aTp éelawéy Byhesiectiye. Surgery removes the
d1se¢§€$,? ular @%}cﬁlﬁg@s&nﬁﬁg ?(ﬂ{d' ta %?%\%&&ﬁér?%ﬂg rapidly dividing

nor na

cell Chkmbee gvlﬁ f@ftﬁﬁﬁ& Sesullshe hkmamua Bide Iéffa@§ kin s@me 88730 severe as
Sci ence 42- 447 Del i very of oxygen

to lipniitthé dosage thacangiel gl‘sssn mqléhwem«alade Be Ué%@%mgnt@lly effective drugs.
t te-| th
Mo nes ?ftaf% B srii R U OifpRbERR drlbst e

mul ticellula
Thus, there is an urgent need for specific and more effective cancer theraples

Angiogenesis is an important cellular event in which vascular endothelial cells
proliferate, prune and reorganize to form new vessels from preexisting vascular network.

There are compelling evidences that the development of a vascular supply is essential for
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organi sms. Thus, it has been generally assuned that

the vascul ar conpartnent is necessary, 5 not only for
woe@anoer el opment and di fferentiati on during PCT/US2004/017078

enbryogenesis but al so for wound healing and

norty IDarn(a t0[1 (:gz%aﬁ ﬁpo%fér? 1%) ts1es (ﬁgﬁgn{an Aﬁ% S{}§8'¥)‘°Sczence

ar'so it ogene3|s 0
2350430140 @ehvbﬂﬁdfuﬁ Beh adaumtmits hé Well @l tHeQenfouamffs»atabohc products,
proliferative retlnopathles age-rel ated macul ar
reprgiegerase- htmfmg stepstia theamajotityzoftgiewih goqms ocgging in multlcellular
SOr | ogenesis is e t the
orefiEgEs. T50si RS S ST anShoa it aS e o it s Rcessary
not BRIy &6t %hﬁ devEWPRent S \difefeatiicikddring] e@ﬁ'ﬂry@%&] Bdi& Mubaldéttbr wound
oxygen by sinple diffusion up to a size of 1-2 mm at
healjug artd rppmductmefunctfom ithtde adelowt h  requires the
el aboration of vascular supply. This process is
t Roigigpenésis is alsolimplicaed i therpathogehesis bba naigibddiserders, including

host mature vascul ature to begin sproutlng new bl ood
but vgtslggqtedctgptumqq;,,pé%ll erafije eq,m@p hyes.agarelated apagular degeneration,

f ]
rhes SRR Vo A it e, 0o RSP of most
pringdry euth@s land thendabiegliem imauasesist Sumaretisatisorhsufficedtantrients and
mar r ow t (éwgr onot e neovascul ari zation. Kerbel (2000)

oxygsr by HeplaEEpgion yp spz size of 12y mAmedl at wlich gpint thefrystheqgrowth

reqd%%g c%eﬂ%&%pgélhoénz(?]va%c lsﬁp%? g‘gfrsr;pggcﬁt?g 1rsm"ﬁ§3\ﬂg%¥ &Oﬂvéfl@é $@hfitment of

the ﬂﬁghhwmg&ﬁ)smaw&c@mulﬁateao hayia sprovtiaghed bidwt vesmhmpﬂlanes
tunors may_ grow by co-opting 20 existing host bl ood

Whl%é@é‘i towandseandysugprapgntbai@éifiae. thetumns maspglneaddiion, tumor
ang gér?ésﬂq%{ugvé ﬁlg%crﬁﬁgérﬁz)u 'C egulaﬂf%t erlddtRYS rgéﬂrgcﬁ cells from the bone

verse oXl a-1n ogenesi
marfev ¢ pl‘omoHOﬂldiﬁ'blsceIanahtlon( 1491891 (30003 Rrci284enk9i9 21 .15998515 ; Lynden et
[ the renarkabl e physiol ogi cal and

al(B@%égﬁ6dV€éﬂ:UﬁﬁdP¥%nce of angi ogenesis, nuch work

has been dedicated to the elucidation of the factors

c Apkild indudtionefuewtbleny enseds 1@50@&1@@@@,33 be the jpedouyesat mede of

that .t he an S| s CESS..I ated by a
iyt e ted S 30 SR BRE b REHET oSl g by prgo-opting
exisBAE hb§t HiGIdaesRMk. | The\RL bty AL H8RSEHen Espp@SERIdaling to tumor

cancer. Carneliet and Jain (2000) Nature 407:249-257.

regregsian thalris eveioa iyl e edrseddiy hygeviatinducad pegiogenesis pt thafiinaer margin.
ascul ar perneability factor
HOITS?}‘F%)E‘F?}%?S geé’ﬁce%géoﬁgg&ggg a pi vot al regul ator of
el R B o
mucﬂljv?@&)hag beé}{tﬁedlclé{ﬁ:q to fhé’ e'i?& atioR- of gﬁ:r@% gﬁ’ble Bpf‘ergu]fatmg this

growt h factors that contr| ute t cesses 0

prooesss cltl isssugfastatpthatahe angrégenesis puocepd s regu]atesl Hyi agalance between pro-
specificity faor endothelial cells 2 WO 2005/ 000900

and pefty ARSIESIC PHAEEAECS, ARG ATl I, i gseaspa1ERCI NS

f I d
”@%%?%%2%&@‘5002%%'% R72AF25T *1096) “Natur e

3%%scu:l)’ar engotheh Egre})w‘% fz?cltdr &%%ﬁ%? whith 14 &so termed VEGF-A or
vascular permeability factor (VPF), has been reported as a pivotal regulator of both normal
and abnormal angiogenesis. Ferrara and Davis-Smyth (1997)Endocrine Rev. 18:4-25; Ferrara
(1999) J. Mol. Med. T7:527-543. Compared to other growth factors that contribute to the

processes of vascular formation, VEGF is unique in its high specificity for endothelial cells
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380:439-442. Furthernore, VEGF is required for the
cyclical blood vessel proliferation in the fenale

WO e@sooleed i ve tract and for bone growt h and car€T/Usmpe4/017078
formation. Ferrara et al. (1998) 5 Nature Med.

w1th4n §%6V §(§hcl)ar 39?([3 erV'I%F ?é essénllglg%} e&lﬁb’f&%& \Mggulogenggﬁ a[§d28

drtionto an angl ogeni c

anglaggle@ge 2gmslica redalvageej N@Q%SBM%VAE&Q: ,FeﬁfSra&:t al. (1996) Nature

pl elotroplc growth factor, exhibits multip

330P814d4i Eartherioss (\EGH lﬁﬁwmdﬁﬁy@ﬁ@w@@a&mooé fvetsels@rehferauon in the
abl (R
femﬁg éb\fgczuoglgg %&?ﬁlhqﬁ%ﬁoc e cC hem) a1>1<ag§ %&%Pcal et all (1998)
Naszmm 4:386r34a¢ GefbRflcAMi1 995 Vdiio(MEP B):6235618. a.
Mor eover, recent studies have 10 reported nitogenic
efd ﬁﬁﬁt%% b\éﬁ%: anQAg oot SWRR-if ﬁﬁ’gﬂ)?&]eb lan& %écuf fiedis, VEGF, as a
such as retin pirgnment epithelTa I's, panc eatlc
pleigiuaptic groivitls f@tcd Sahiviesrmultiplel tsolo Gaelraffentseh otﬂer pbﬁMSglcal processes,
Cel | h 164 385- ? V\él Sh (1997
sucl'M)sl endegﬂy CE awwa}roviesse %‘Inf% tlpn r@pn%ﬂyte chemotaxis
T t
and gélgig(%? lr{rlgluf Elgté%%ﬁ\%/ié%: Dlagrs C%}?}stllh g%?l‘bg ), :Pgﬁ? nﬁ?&ég%r, B AtSNRRes have
repodied alitygemein effofts oﬂm 4 fesnmomenddilmdiabed] tiypat such\wae lratinal

igf@%%téhﬁli%%? i ailaa%%‘ ﬁ%ﬁ't 67 Ta%o% }%Fa%ngel%su feErin gtk (Hep) J. Cell
Phy4iBe 54v885. @94 adper n%\’@lbﬁletl V(?9‘§78 %i %‘gﬁ (5178125&9:919%26 125:132; Sondell

Brown et al Pat h
etala(1999hhd‘éurcﬂes 19:5331-4727.- 4735 (1993); Mattern et al.
Brit. J. Cancer. 73:931-934 (1996); and Dvorak et al.

AuibstantigbéHiddnce 346 ithPAGLOBIGEEPBiLAL ol if @he ddi@lopment of
concentration of VEG- in eye fluids are highly 2

COH(EB?I#S@Q@S@@S@@ ¢hat ey obveanpéhnlegien apgipgsresipr Eﬂhp RN A s

R

91: 153 15@@19%31&1;4\&% SA STt RO L.. 26!786t91h@99‘9y Browe eL4lt Cancer Res.
have denpnstrated the |ocalization of VEGF i

53 48%6481”%@4993}1 SAfiss o Ay Brite At airees 73r93da9l34e(:199,6)amcb@tf@rak et al. Am

A T ——

corrglited s ihe Présefidds of GEOVE ﬂitohfé%nﬂif‘blldo@l&&ss’vfs ﬁtﬂaﬁéﬂk k@ diabetic and
target for therapeutic intervention. |ndee

Otheblé?heé@l?"f%lﬁteﬂH@F%ﬁéﬁqu&AiLﬁtﬂoﬂ ayiNe£ngl. delfedt 33d| H@k)rww (1994)).
Furt%/egjlgésrge 9 cehﬁt s?ucflgsclfa%t %@ﬁ%h%ﬁ%&t tﬁgl il %a%rgn%rf 81 &1 roidal

eve or t neopl as

neovdha@mmnbra@@eﬁ PaZEHIO) TN yORIVTS (15>p89e£¢71 Irfpkdti @pmzlmo Vis. Sci.
é 0003 Oncol ogi st 5:11-15; Kerbel (2001) J. di

37 8&@6 (1990)45s-51S. So far, VEGF/ VEGF receptor bl ockade

by nonocl onal 30 antlbodles and i nhibition of receptor

sGiyealits gentiaf roly rimpliom;)tiln'g aser growil MEGIS panvédes lae atimstive target for

oS T S A o Sl g o
or 1t§a1'r%¥tl?p_‘i<§1‘ ﬂé{agﬁg %éé@?&%%?g%%ﬁﬁa EQM\%&@QQE %%I\%rr]lt JfRoplastic
disedsed URGSen VEGO) Omcologist 5:20-27; Ellis et al. (2000) Oncologzst 5:11- 15 Kerbel
(2001) J. Clin. Oncol. 19:458-518S. So far, VEGF/VEGF receptor blockade by monoclonal
antibodies and inhibition of receptor signaling by tyrosine kinase inhibitors are the best studied
approaches. VEGFR-1 ribozymes, VEGEF toxin conjugates, and soluble VEGF receptors are |

also being investigated.
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"AvastinTM', is a reconbi nant humani zed anti - VEG-

nmonocl onal anti body generated according to Presta et
W@Rk0050d®0r) Cancer Res. 57:4593-4599. It conprPGEES2004/017078

mut ated human 1gd@ framework regions and

t I { od ”
A P oG TR RO U3 S e RO or
“Avasti " Is 5f@%rﬂ%hﬂ%ﬁkﬁurﬁhﬁl@éd‘ﬂltpf\fﬂ@mﬁlﬁnb/&ﬁfaltaﬁubb@ generated
receptors. Approxinmately 93% of the am no acid

sccopBgenPesiet Be ST Gt Rqscﬁnaﬁ%4mt It comptifs mutated human

IgG la{;%t:w?rr%krséfogis] gg‘i %’Ef 3}3 h ﬁ!ll\ég %81&1]% E\I;Iée&l 8 r%e%ﬁlginnug gerglons from the

murlﬁgtahf? QA n@néeloﬁﬁvﬁﬁbé&nﬁm 63%haA vIRIKS %‘ﬂ{cﬂﬁg FBREsn&f VEGF to its
149, 000 daltons and is glycosyl ated

recefiewa cAprogimaitaly 98nof thn umslto aad e@qucncmwfom\aaylznmabwcludmg most

treating various canc nd s earl
of thﬁé{pénegf%&ﬁe%g;%ss elrgde ﬁ ?ﬁ j)f %kﬁ seﬂuence is

he §ilar MBss of about

der gl afPod R RIS B%SVS%%‘;%&‘?E?S"%FB‘% o
149,000 daltonanSacglyChsytatedOBotacizABiaB 15h¢1ng(abzt@slqui clertw@ly for

(2003) J. din. Oncol. fﬂl/ 60- 65, .15 MVARY OF. T Its. Kerbel
treatingVrAKPRERATARES PRESUPE 4 LA BRISTRNE SROXD RETTHSHS f8?“ 5. Betbe
(200%2'{. N1 Mico ?/ﬁ@'i 51§Q§EYVBRJ etlal. Q@@)(‘)G}Q’mg'&iﬁa&&s aRdoncol.

p h00|ca con tlons n particular, the invention
19:486 Q\Jbﬁmn&m abf(t@lit) iPrec. Aaqnp&‘aaaehnf Oncdlr 248 1% Kehhivevar, et al.

partially based on_the unexpected results that adding
(2003 CWE(é"COér?tli:%g?r to a standard chenotherapy results

in statistically significant and clinically 20

meani ngf ul i nprovenents anong cancer patients.

Accordingly, in one aspect, the invention provides a
SUMMARY OF THEAINVENTIOMcer in a hunan pati ent,

conprising adm nistering to the patient effective

aﬂfﬂélpﬁefs‘er@ invantie@nédncdnSmettads iob odyg amd-Va}GF antibody for treating

_anti-neoplastic conmposition, wherein said

dlse@ms an%msgq»lag@al@oe@lﬁtea%u IningRicuia e F%Vé‘«gtl%t progides ap ifective
apprto r‘%& Hg%tﬂ’%y Liﬁn%e?s %glg@elﬁ tb?{&dmechg ﬂﬁ%@ctﬁ(‘i‘ Féggﬁ%iht t :ﬁcﬁi’ing anti-VEGF

I nvention Inc not

antibdd¥itb @@tah@ard chanoctha@pR reshitsriphsvatisticdllyessgrofieant sad clomieglly
and | eukem a or |ynphoid na]ignancies. Mire

meapiagfil duprpveBRBAPIEEE SINCELRAHIEBENcer s i ncl ude squanous
cell cancer, lung cancer (including small-cell lung |
c Accardinghpin envedsbeatght invenidgorpiatides 2 medhndod ixepiRGeAISE In 2

the | d.
o DRHRE ORI GBS BHPG DL B S iHE anigils oraRh vaar
antﬂ%dj%ﬁ Rn %9t1—91@6‘[§l§§t1c(doﬁﬁ)bbiﬁbﬂ OwieEREih rs&ﬁ%ﬁ&kbﬁl&htl@@m}ﬁfsmon

creatic cancer, glioblastom, cervical cancer,
compmsamaaleastamcehcmbnhmpeld@rﬂgem bl adder cancer,
hepat oma, breast cancer, colon cancer, col orectal 4
V\Ph2 04t OARHIALIRETY teiS200xt/ Y IHOFBsent dmestion mnhldnﬂmt inat limited to,
or uterine carcinoma, salivar | apd garcjin ey
carcmonraemph@a?@ebhastomaf W%ﬁ&%iéu ¥1§P1&f5§ B?é’{hgnan‘“es More

part{?g la chan%ﬁQsC & such Qé’r{cgfsqncqﬁ‘(ﬁkc%amgﬁ?%lf Gnf&' fhnB eARcR fcluding

small-cell lung cancer, non-small cell lung cancer, adenocarcinoma of the lung, and squamous
carcinoma of the lung), cancer of the peritoneum, hepatocellular cancer, gastric or stomach
cancer (including gastrointestinal cancer), pancreatic cancer, glioblastoma, cervical cancer,

ovarian cancer, liver cancer, bladder cancer, hepatoma, breast cancer, colon cancer, colorectal
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types of head and neck cancer, as well as B-cel
| ynphoma (i ncluding | ow grade/follicular

woerslodeki n' s | ynphoma (NHL); small | ynphocyt PCT/S10p4/017078
NHL; internediate grade/follicular 5 NHL; |nterned|ate

o] AR 0 BB o
hverQﬁhéer I‘ﬂiﬂ;statb ehicer %WS@cbthhyrﬁi&mhh&r abhtic éayﬁﬁdilﬁﬁrand various

Al DS-rel ated | nphona and WAl denstrom s
typegvbichead landb gcqumgm:q) as \{vj&ﬁ} Hrp-eell ﬂWne&uql%Lpé\hgrgde/folllcular

non—ﬁ-lghl%'%lﬂis CUt e l (ﬁﬁ?ﬁbl a%.’lg Eﬂm lh[eol(:”ét? ér;g\ﬁhga,)mtghlgéd’ﬁ(te%?Elde/folhcular

NHIB %Enﬁéd@dﬁé gllaaa HlfflﬁééTNlﬂp hedH gxﬁa@immendbla%ﬁ& O (HRFH- Eede
as 10 wel | "as abnormal vascul ar prol iferation

lymphobhstialNEd.; hightgrpleakttiatonsdenved d@lhhTH('Ls ey alisepseaiV HL; mantle cell

tymifp B AT el B BRsEr o1 YLt s el RGBT chronic
lym;ﬁféeﬁicslkh%ugﬁcplﬁ %&ite %ﬂﬁﬁl@blasﬁ@ RAk&BIaAlATI T I Siky cdlﬁ@ﬁl&inua

cancer, non-snall cel cancer, non-HodgkKi ns
chrohig rrpyubcvtﬂas(amﬂmlgennae aad posstlrttansldnmdympmmgh%taéw@ disoeder (PTLD), as
tissue .sar

BICNC T R S

assoééteﬁ %ﬁﬁﬁmn%ﬂn@ﬁ? Rd Mgs' 's?dﬁ:@ﬁ@ C PfeferABI§ OthB 8hicefR,seRB@d from
tiple nyeloma. More preterably, the cancer is

the grmhmcmsxsang oftieast carth, colarial cancer,apetilidaners, rzovesioi beed! lung

for t of, the vent ncl ude net ast at.i
cance ot te e SR OGH. QRO a5l SUAPT I EHPEGA D Liver cancer,
pancPiit 'cﬁﬁﬁeia rsbbt-tisStd dafddnd, k@ost D arké18A IARM0i@tarcinoma, head and neck
. vascul arized tunors. Any chenpt herapeutic agent
cancer melmnomag ovartan cameermesothielipmy, awimplépleseyelema oMiirg greferably,
to the esentglnventlon

the sy PR EPBLPEora JUR T ORicaRE B PTG Mgy ment o the

1nveﬁt%}§in§ﬁ1k15‘ Qle@efstaﬁlc kXA RES. MtheABRNRGS of AB tpteﬂ@ﬁt@f?@n‘tlbﬁ $ particularly
folic acid anal ogs, pyrimdine anal ogs, purine

suitahieafoo the teeatineng b vasdularigdiumers, vi nca al kal oi ds,
epi podopyyl | ot oxi ns, anti biotics, L- Asparagi nase,
t ApptisanmhasgeutiohpditeohibitingtaatiEaconativity atri bemmsed according to the

cogridnation caonpl exes, anthracenedi one substituted
presept daventien-hbrefaighly.4b¢ shenpthqrapautic @gent é%frei“r%f‘@&s Ferp & group
consf‘s ?x? 8? gﬂhg% %?eélgs? rﬁlgﬁ}gﬁt%éﬂt%s? g&gé&!i@%%ticl)gg n@ﬂlgrgﬁeig{é%nalggs, purine

anal@%d@élﬁmﬁumnblﬁirea&ndagalltubandmm@lmdapy;glotdﬂﬁrrseanublotlcs L-
preferably, the chenotherapeutic _agent is sel ecte

AspHpgifRsehioPgisenprasoRs oA @tegprogs,fnlzarg}uam%a atieq gogyplexes,

anthl‘a%&'rfe ct%ggl{}%sgu’}ﬁid ufefieliﬂ Zfl?ﬂlr 11%?3@&@!1@6{3 %%%ocgrrtlcfarlo sugpressant

adreﬁdstﬁm@dda&r@@@upnogea@ems&ogmmrbﬁsw@d andragengaktiaidrogen, and
be adm nistered in conbination with adm nistration of

gonadpEopintplesuna Amons endeg Mororpicisrablie et RGHIST RS iGRpont is
selec(fgfﬁfgﬁmzfé ?1%}./1”8 c8nsf1{t g ?lﬂrfﬁfar Q&?gcej}alt]f ?émﬁ{/ociﬁlf%V)Slrgﬂétecan

and one 0 eherot her a Cc agent

oxalipliting AR cidlsihd\pac Bk eTeng doketaxdNOTROUY/rfdfi6 8Rémotherapeutic agents
CT/ U82004/ 017078 conbi nati on chenot herapi es are
can henesgAl in A codkéaibliotbepdnivisisradiip sempnatipn Wltéﬁé%mlétfat%qf she anti-

VEC%ZH&S)})dY_ aé 9)65%%0 i Cou%n cﬁgrﬁgthgﬁgy Raidrbdhds 85368' comprising

5-FU and one or more other chemotherapeut1c agent(s). Suitable dosing regimens of
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In one aspect, the present invention provides a nethod
for increasing the duration of survival of a human
w@2a0500m90havi ng cancer, conpri sing adm ni st eri PQI/US20041€17078
patient effective 5 anpbunts of an anti-VEG- anti body
onposition and an anti-n l.asti [ to)
comfRABET ekt ditey e Bhra I B R ScitBa B st tample. Spitz et al

(19998 @pbc ASEO ABLIBL AT BBEUlatCet AU §DO00) WarEL BY5:1041-7.
co-adm ni stration of the anti-VEG- anti body and the

apf éﬂerh%gé&,&tﬁé fes&f? EE}l%ﬁﬁBﬁ gl%vﬁfeé Gt fr ilcRGERS RSdurhon of
duratioh of survival. In another aspect, the present

survivay ehd hamarppaiehties img caattro dorfiprisingadreiassiarpgtth éhe patient effective
progression 10 free survival of a human patient . .

amoRak;0h g anfirVECE AUIheAY SPRECERR MAAALHFOPIStiheoTpRpsition, wherein

. 2 i . . f .ant.i i iti

s S SR B IR CE A LA LAty e

co-adfiiinistieioplof shd antic VARTntibady adithe itesediastie astpaosigon effectively

_ chenot herapeuti c agent, whereby the co-adm nistration

incregses the dgreiipn 9ERTViYAL i body and the anti-neopl astic
conposition effectively increases the duration of )
pHoapoges aspect, theepresentinyentionBovides haethod &or inpreagingtheprogression
i nventi on. provi des nmethod for treating a.aro of ..

free SR OB ARy P e bt AftRigudi B o patient

effe@ AT MBI IfRE ahQ-VEGE RAfGibRIY cofipbatbh el ANBtNhSopisti@ Bomposition,
anti- VEGF anti body conposition and an anti-neoplastic

wherdmpaié anti-negplasitie cempositipel camprises @blshsi ong eherpehgrepiuticagent,

Cc ri ses. at.| east e ch er uti ¢ .agent er eb .
whefa?gglgl& ‘Eogafiﬁﬂﬁfséfﬁﬁ%& Pﬁ egpgﬁ.{% %tﬂﬁ)?iylééﬂgga{lﬁsigaéﬁ%thc dcéfnposmon
effedtiRIyAiREleades AR AFhtich AYPIP@eisidniitectfub@gili vel y increases

the response 20 rate in the group of patients. In yet

anot her aspect, the present invention provides a
nBeittmbe: theressatinventianeravides 3 wathogfor traaing 8 @y of human

s BR80T P A

VEGP hihtiody c60pPRsht i antdidi-@ddphidtic caeelit@si ivberein said anti-neoplastic
conposi tion, wherein said anti-neoplastic conposition

compsifien easprises pilgatt oppehemetheapmitiageenti wheglsnibe comgdministration of
wh. t 0- Lni.stration i = -

e B0 R0 Plob S Y nrses e esponse

rate &f heGhdupadnpatifits.eases the duration of response. The
i nvention al so provides a nethod of treating a human

pai yeg Ahothersspgt i the prebent diiventdomgroviies awidtiodfol drcemsial the duration
cancer, conprising adm nistering to the patient )
of reSPPRSE ©OF ¢ BUERB DAY AVING RancRY COMPLiFing AfMpHtsTingrigdhe patient

I 3 t P ..
e DRI L L, LA compsitio,
whesdig fdé aski-pbeprmtio ebapysifion comprises at khst ©aa ckemasthetdpasic agent,

the Saltz (5-FU.LV/irinotecan) reginen_descr.ibed by L
wheghy ithe @:t—acgm_ms(rfgglg?f thg agigy aggvgyend the anti-neoplastic composition

tre VA RRRAM AL T8 or 10080 ef er red embodi rrent, the
offectiYely: hon

on provides a ne ‘of treating a human
(F:)@F’% fn&%%tg({n %ﬁ&g?ﬁegfg m@ﬁ@”ﬁﬁ%&@fé‘ ztl ﬁurrr]lgr\ll {)ar{%n{rs?utsgespttﬁiﬁé  or
diagnosed with colorectal cancer, comprising administering to the patient effective amounts of
an anti-VEGF antibody. The colorectal cancer can be metastatic. The anti-VEGF antibody
treatment can be further combined with a standard chemotherapy for colorectal cancer such as -

the Saltz (5-FU/LV/irinotecan) regimen described by Saltz et al. (1999).
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adm nistering to the patient effective anounts of an
anti - VEGF anti body conposition and an anti-neoplastic

wW@e 0vpo8i900 on, wherein said anti-neopl asti c conpOBUS$10041017078
conprises at | east one 5 chenotherapeutic agent,

t%ﬁgg) é h?eguec Ol?] éfj mglﬂl terﬁlz\tfeb? Sgrovg&%‘ a%%th d (')?tof_eatm%lﬁ human

conp03| Ion res
patichDorSd @blis b Bdhhy ﬁieﬁﬁ'ﬁabﬁ%ﬁhet@ﬁﬂl&ddldfb&@ﬂ daMcdi‘}a@ﬁmmgﬁrLg
i mprovenent of t e treated patient as neasured by the
admmlﬂte:mgdn thef pagiantiffegtive gnglgrt@ggamtlfVEQF aggquwmposmon and an
onse rate.or duration fer abI
anti- gerﬂp aspe Bﬁlpggscllil%n gvgw,b%% thlfl sﬂtlnpgoﬁgs%ﬂcggllpggﬂgg% comp asse(Se 3'[1 feast one
%%hb QPert SOhTESY thi/Rb- AdRiAE R RE oY tHWICPRBEFRALIbATY and the
r egi men 10 conpri sés 5- FW+ eucovori n,
anti-bedplistie ummpmlilmm-lesmlmn@mm(aﬂly@ gmfmansand clinically meaningful

FU+l eucqr.vi n+oxal | atl vent
PR O Ao TG TRRIFLBY [ BB L progresson free
surviyaf) 'fé?spgﬁ‘s%wat@ or A0FHBR bf f&ﬁoﬁ%t Pfé?erﬁﬁl? 0 Bh@nB&Slastic composition is
conprising an anti-VEGF anti body and a package insert
a flubremtacil asedgonttenaiive regifen h dlare predenbly de Qomntaumcm rggigien

t t ti-VEG:E 15 bad
o RSBl S RO e PSS,
h th t t. Th
Fos R SSRRpAl qegegRy cher herapeut € agent. The
Bl I I

comﬁdklition\:(ﬁﬁﬁn taEdnBant coalppieRistan @At MEGA antdiidy-ané aplackeige tnsert
conposi tion conprising at | east one 20

instrefingoherarea o thei compgEHPn fORminEsariin g cRRSE Bationhthg anti-VEGE

antlb%g r esg %11:1(? apl a %'\}E E e@ll OS'I-{E“{?%S%%?{ l\élﬁ? {Il&'l#:]&e

cheni®Bdrapevdidagéton of  survival (indicated by the dotted
Iine??bwas 20.3 nonths in the group given irinotecan,

f1 4QE ARG als@ Vl(ﬁbl G QWA Rediinklelndt HSa pcﬂiéﬁﬁct(ﬁﬂpfﬁdihg a package
as conpared wt 6 nonths in the 25 group given |FL
Con’lpIhS]Bg o (| aueN@Gchlbeémewﬁgtlm ihstpugtions for pging gre anti-VEGF
of .0.66 (P<0.00 u ese
anitedyeamBRigs bt e bpin S b AR st ope
chen:f&ﬁerﬁféiil'tle'&gerﬁlf&a&éa@iﬂ efndef RO paRehoN-free survival
(1ndicated”by the d %ted lines) was 10.6 nonths in the

BRI%FE:E?S@'FN@? ON'@PWE)R.&MNG@”“' I, and | eucovorin

l'us evaC| zuma as conpared with 6.2 nonths

- Fisgfe § PhiEsel bt VRS uReRE R G SR TR BRSOty of

survid@) @%&t@(@@fﬁﬁ d36dd 129 Gk 20 B0 SnthéindHEe ?ﬁ)uﬁ Aivd% irinotecan,

provi de anal ysis of duration of survival by different
ﬂuo@UtﬂgtlmemiOVOpaﬂFéhpblsdqew@m@mby agyeprepargsewith 15.6 months in the

s RS B o G P ARy S 0h 51 B oo,

Figure 2 represents Kaplan-Meier estimates of progression-free survival. The median

duration of progression-free survival (indicated by the dotted lines) was 10.6 months in the
group given irinotecan, fluorouracil, and leucovorin (IFL) plus bevacizumab, as compared
with 6.2 months in the group given IFL plus placebo, corresponding to a hazard ratio for

progression of 0.54 (P<0.001).
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FU LV plus placebo vs. the group given 5-FU LV plus

bevaci zumab (BV). 5 Figure 5 represents Kapl an- Mei er
we@saosoemoes of progression-free survival conparPemUS1ve4/017078

group gi ven 5- FU LV pI us placebo vs. the group given

S BB Tk Pl o BB LB e

pauenVﬁ@EldeatB baéélﬁ%cﬁaraéé@sd@ed i nterchangeably to refer
the 165-amno 10 acid vascul ar endot helial cell

SR 5L P Ty o B R B0 e

Sﬂusl He@boys.Lthe p@up teiveh.5-HoNanples bavicizid(b (BY1.989) ,
Houck et al. Mol . Endocrin., 5:1806 (1991),
t t | o n-fké SurdRdl comparing the
pF%?‘gEiEﬁ%Pﬁ?f%%‘??é%@ ohinEEU Bsabl ok gl conpuing
groupgiveaf eFULIoV phusrpiaeba v§. shangroup given 8-FHLypelps betacizumab (BV).
conprising amno acids 8 to 109 or 1 to 109 of the
DETALED'DESCRIRTION'OF THE PREFERRER EMBODIMENTS! |
gromh factor. Reference to any such forns of VEGF may

L @Epimﬂﬁngi ed i n the present appl [ cati on, e.g., by
VEGF (8-109)," "VEGF (1-109)" or "VEGF165." The

FhORrAEHVEBRS bhd OVBCFOR” fro s REALER oMY 108e FheA6S-amino
ered as indicated in nativ sequence.
amdﬁ@ﬁcu@faﬁ@d)tﬁehaﬁ m:llh grmh daqtmsmﬂ irelated 72 (4@ 8%, aml 2086} anrino acid
truncat ed. natjve G- is also position 17

vascplqg epicghlisbyel] gromst § oo BERESOTEL DY i L Ssiemise 2206
(19@2%& YRR O f bl‘['ﬂgfo Ml 81368 ?@E@t%ﬂlef Withe naturally occurring

ceptors conpar a o hative I - VEG-
allelédnidqobessddSonns tistdondty tériaat VIBGHYS dlwo ME@FO lwfetrho truncated forms

of g FSPVEHE SoPRTISONS Ao BHGS DAY P h o1 Hshe Lo

vascglﬁ? %Mﬂaf céh‘lggr%(m}ﬁ Bicldd! fe'ré}ﬁe @@%ney’ {?}%%:éﬁ{s' meﬁ Blay be
I'seases or conditions ereln activity is
identifigdinviad preéantaippheévilﬁﬁijfe anby HOEGFWBI 11098 BHEGEF (ﬂ1d109)j1 ard'VEGFi¢5.”

25 to other, VEGF ha ues such as VEG--B or ngF
Therpsping pigPOgSRE f?rfaa&%? cd” agtive YEGBaegnuppesed g3 ngegged in the

n -
nat1§n?f£§§:§%tfﬁ%cg %&negcs %&ﬁ%ﬁ%ﬁtﬁ%&?&ﬂ? e) in truncated native
VEcmEfscmdo(maiuoarlm (nME%maa)tm matiye YEGE. The nnmimdaduby VEGF has
ybri doma ATCC HB 10709. Mre prefer abI y the ct,ﬁ - VEGF

bindipe 560y T dhe KDRGRHII AP RGPV ESE T

nonocl onal anti body gener ated accordi S?Et 0 30 Presta

eAnghnti-(VESSH pnttmdy’eis Rawtibady: thaddndsgod EGIR giithdufferionit

o gnt bR i on s DBt DT Gobaly S0 ekt

usePiRlAEAPp&Sitic doBhtah Sark&ind H8liAEHESnERAREIs8aseE or conditions
neutral1zing, blocking, inhibitin abrogati ng

wheredni thei VIZGDB actiivityds ﬁnmlwg vin antivEBS aa@tlbvd}t Wélsusunléy efi bied

to otbﬁfxsg}:ﬁ%&?g}lgﬁ § %%Gﬁ%,%} Ot grow%:factors

such as PIGF, PDGF or bFGF. A preferred anti-VEGF antibody is a monoclonal

a§1d human

antibody that binds to the same epitope as the monoclonal anti-VEGF antibody A4.6.1
produced by hybridoma ATCC HB 10709. More preferably the anti-VEGF antibody is
a recombinant humanized anti-VEGF monoclonal antibody generated according to
Presta et al. (1997) Cancer Res. 57:4593-4599, including but not limited to the

antibody known as bevacizumab (BV; Avastin™).

8
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ant i bodi es and anti gen-bi ndi ng fragnents thereof,
receptor nol ecules and derivatives 5 which bind

w@p@sibiseml | y to VEG- thereby sequestering itspP@i/nsiongo17078

to one or nore receptors, anti-VEGF receptor

ant.i j es and ,VE eceptor. ant agom. s [
GRS  VERE e e AR Rh Ru e
inhibIEHO RO Mingt RRILBME $8 MierfdG! it FEGH cBHies Ithiting fthe
nurberi ng of the residues in an inmunogl obul in heavy
bindinhaé oné er bzt VIEF rérep®is. i YIHEK aa@gbmstxasgwdeeqntlaVE,GF
. Seguences, of .10 Proteins.of Lmunol ogi.cal |nt.erest
antibggs gt o pigg DI R Ry (et RS T e eBTies
i i AL duesRIRE 88 Dindin MOV dlgzé
Whlcﬁig)?ﬂglt %eggg%lgf%@%}g%&rhe ! @bes [ ngex as 1igqn Kabat "
receptedfs gami- VEGHrecapasi antibodiesdndr VIRGF oéceptoe ahtagenists g@h asigmall
anti baody. A_ "nati sequence” pol ypeptide conprises a
moleﬁwﬁyﬁéb%?ra@f H’Q\%ﬁéﬁgﬁg §18Frgmﬁﬁf4%no aci d sequence as a
pol ypeptide derived fromnature. Thus, a native
SRAHEMGE the PRAENRBLEERidhaMd keSS [tHen@RbéthgddH tRe residues in
sequence of "naturally-occurring pol ypeptide from any
an inmanmeglobufindeaviattaireisskea wé e P oidgp eptr Kebat ghalpSequences of

TR N IOE T R ——
of Hﬁ%@ﬂrﬁgﬁéé'dapﬁiﬂ PRDY ), A2 preddf fichipoit/ h @8 ByRBRESSe. The “EU

y-occurring truncated or secreted fornms of the
indepad ndesital deferetoghe resivuexiumberhg of the huoanilgGEEHaatibedy.

natural |l y-occurring variant forns 20 (e.g.,

ernatively spli f d naturally: i no .
S BE Sodontns Botpcitig oS Ao Rettidk HaliriEs Hrbd o
acid rs]%’ eh@Ys'a ﬁrsgas tide BérBle@FicnnhAtireadthiuy,&: vy Beichete

i ng at ~about 80% anmi no aci d sequence )
polypepeide ictryhanetthe ainoresid sequensq @€ neerabigtoppesing delypepiids from

o G S o 5 USRS 3B T2 1
prodfl&dd@lyeleorbinhitr NyntREticimé Ak MTAY Serf "nhitee RQliyRePpoldseptide

Odinarily, a variant will have at |east about 80%
specifivialip eamimpasweq nemweadly-ehentringyrungeed opestesaddiiorys gf theeast

about = 90% am no.aci d sequence i.dent |
Dol BFIBE (a6 0 SR Teglgar SpBE Sgabman o et b s
(gl &iﬁe@ﬁdtf:vmngh&d foemSPRind R s ARUSRERiRAUILRE Piriges ofthe

term "anti body" is used in the broadest sense and
polypemtidades nonocl onal 30 anti bodi es (including full

| ength or intact nonocl onal antibodies), polyclonal 9

2005/ 000900 RCT/ US2004/ 0140783 . ' i .
e pPPS R, VA a2 g Sty PRl faying at least
about 80%- amilb 808 6ddubhiceaBtiPPRiR B nattelseqti¢rich pdlypéptiig msntts
(see below) so long as they exhibit the desired |
varidpisohdyde 40t ingarnogi pofypepkidas sdherai Pres@rarore BERqgcidresidyes are

adde%fgrrcﬁafe%eid? Qt tth]I - tolr &?tlar%%lusaor}tt‘tilebgoq%ep{iée. ld)?&ﬁilarily, a variant will

have at least about 80% amino acid sequence identity, more preferably at least about

90% amino acid sequence identity, and even more preferably at least about 95% amino

acid sequence identity with the native sequence polypeptide.

The term "antibody" is used in the broadest sense and includes monoclonal

antibodies (including full length or intact monoclonal antibodies), polyclonal
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5 throughout this specification to denote an anti body
conprising three or nore antigen binding sites. The

woredosiovab@ent anti body is preferably engi neer edP€DUEN€017078

the three or nore antigen binding S|tes and |s

..gener al no tive nce ody
anib e i PrezsRantes FEUTSPrER g le e Rl
antiHoneS)C Emc?ﬁﬁdb%@? Yrag@BRS Rk Ibklow)R6 ot 39h xihﬂilt 1@@ ﬂesire_d

bi ng site of %he i ntact anti body and thus retaining
bioldgiel adtivityty to 10 bind antigen. Exanples of antibody
fragnments encorrpassed by the present definiti on

Cﬁﬁlle%gﬁ%c%& %?\yl';? ens%pq%lr gaﬁté ne%t 1bci%l és us eﬁab
throﬂzghgﬁﬁﬁﬂt Qﬁﬁbzﬁﬂm‘w @elﬁfte Hipﬁlﬁ:lb'é}z@ E@ﬂnﬁﬁmﬁ firedlesmate dnkigen
term uso t he domain; (ii1) the Fd fragnent

bindina\siteg 'EI‘H anldi valeht ajldmbadms prﬂéfﬂm))ly qngglemd t6 haysrtbathree or
havij n and CHI . dommai and one or St

mor GUHERY B 6% PL GPTaRY A TV NGRS T8Shan Jg ypody.
the Fv fragnent having the VL and VH domains of a

Si n ride Mtidn bhgh Tkt fuit eNfiy d
Mib%d%ﬁ%%tffé@ %%IS 5?1%1/}‘54 (1989))  whi ch&?gggegts Zf

mchmhrlé“ﬁmwm!aembm@mgl sjte jof thledtiact a@Dbzocisegiddh@,S retgining ithe ability to

bind ahfeert LSRR ARG e P AR ion
mcMa'en@)emé egb @ﬂa méhtXha\%hgleGCEhVMr@Hb a6ai®] G teasab’
(e. singl e 20 chain Fvi scFv) (Bird et al., Science

fragidft; éﬂzﬁ@h MﬁFéliﬁS@)lq:ntémeEI@Qc onhmete mstemeﬂm@ueS(aUSN)C-

emfiia g R it Aeain it ie SRR Nl ko St 49

the Fiii@ fRbRehMdyintgOMAe6E €3 1 Qorfaihd ﬂﬂoﬂéhﬁ'xﬁbt& aydteihé ﬁamdues at

domain (VL) in the sane pol ypeptide chain (see, e.
the CER:mmm,s@ﬁ The Qﬁ)l gamamlm) theFd fragipbnt haying the and \ﬁﬂ oc.

0 6444-
domis pEa RS At Be AR Wsﬁﬁ%’bﬁg? g ‘{”g o A
341, %@fg 'ﬁ@k@@%ﬁéﬁ 'cyﬂfh@'@ a VM ddhain! QEPisbREedVEDR regions;

onpl ementary |ight chain pol ypeptides, forma pair of

(Vm)aﬁ(tab yciragvians, adivaleng fropweyZagadiag svo Frb’ frremenislinked by a

i RO ARS8 o b o £ e

chaif @V%Faﬁmlhp%z 0bkiBh 32438426 Q1988 PRIk dOE A PNAS
substantial | y honogeneous antibodieées, i.e., the

(USA r&Hi: 38795883 (m&)baid) ‘éhahodwp? with hgo @htegq@dpmhag B, ar e

compins bEBIEG eI GRRRD BRIRt R e Thin gadeble
dom%jﬂ%mmth%%aﬁ&%%%éﬁid& dEhjﬁC(EeeaHTgU !EPS404P®now®93111161 and

anti bodi es are speci fi bei ng di rect ed
Holla;gar orstl., Brei. MgtltleAmd Sgle NSAFQ@ 6411‘8# -e8e(199h): @bt Tiaear t o

I I ti bod t .
anifeghakl ORI PGP ERE CLAPT DB acE AR Y B MEBT R et which
togefllef (Vgtfl gefnlpf@ﬁ&ﬁdﬂ/ nahy ciafneﬂ?ﬂﬂ?ﬁéﬁﬁ&)s; fo@ﬁ%mltlg&ﬁbmdmg

ant i s directted against
regions (Zapata et al. Protein Eng. 8(10):1057-1062 (1995); and US Patent No.

5,641,870).

The term "monoclonal antibody" as used herein refers to an antibody obtained
from a population of substantially homogeneous antibodies, i.e., the individual

antibodies comprising the population are identical except for possible naturally

10
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5 a single determ nant on the antigen. The nodifier
"nmonoclonal” is not to be construed as requiring

w@e@dnewdon of the anti body by any particul ar Per/osmo4/017078

For exanple, the nonoclonal antibodies to be used in
accordance with the present. i nventio
oceurEiRg THY BRI S HRRGUE T BUTBLERPLG M RERTA ARGt re
h1ghlg%é&r1§% %gglgﬁ?rgcte& gtéﬁés)t a sﬁfgl dRYicBE PRERrRAY SrQHdanant

P&t ent No. 10 4,816, 567).
polycT(b'kQﬂ AffbYde pespatatians thlamyp&ally mejndaldgfferte angbodieedirdctedm

e antibody Ilibraries using the te S
agam@te@g feBb R FLENTHE (EPEAPSEY. cash mORggleRal C‘%"%e’gﬁg erged against
I ; JeWdstrued
a Smékl‘gl@t[;ml otrd}%{ggﬁmfég - %eméglrgigg %ﬂlﬁ}&?ﬁ% %%%3?%3 ehersefur?
as re@RARE piodation dfl’tb:é atidody biy ary paticuat inbihdd eFoi examphe, the a
portion of the heavy and/or light chain is identi Cﬁ|

monaglertal artitedies (@ ho Bsediin 29eOTdaRce &é%d%l’%ﬂf% HFaneEeay ge

nt er|
mad ) RIVR ARG EENGE el QiR bl Bl FEIRIER TEU0 o
(1975 o} ﬁlay BenfageBy m@mbﬁfant belpcﬁﬁﬂnasqsee %.g.i UénPhteat Nov t h
or honol ogous 1o correspondin sequenCE%# n anti bodi e

4816186 7)v ddref’ mnoclam?é@n%bodsﬁe@iaéf BrocdlgRg g PRiesABY
ant i bod SS of I fi
llbragffcwl%%F gegg ges de% d":}ﬁ %lac%aoﬁl‘@t ed)% hﬂ’%tzfr@ 3%?6%% §|2§ 81991)
or MBHRIeP8I, CﬁMa@CszNQQZ 5811557 (Bwugrfbra@nme 4,816, 567; and
Morrison et al., Proc. Natl. Acad SC| . USA
81: 6851- 6855 (1984) Hunani Jnon- human
(Ehegnongplgriahantibgdies i?%@ifb@e‘é‘lﬁé ﬁnﬁlé'fl Crﬁ@ﬁ?? baambg 165 10
hat |
which iorol b A ofor FESHEAEIES AERIE NI ARAGILANTRS
corredpbndipgicgsereeiduntibodiesierived! folm h pasicilaespesice ot belonging
anti body) in which residues_froma h %ervarl abl

toa pzn:gq:uiw agfibegieclpsar ﬁm&%%SSaW@ ¢ Bprepunig ot e SERE s
1dent(10 n Af aX&Bﬁ@Yo% i)? n‘&%éosfeg?en@%n%%&@@@&iv%é from

rat, rabbit or
anotRPedid rideloigiog to amthgr atmeo@besiassem seipdasisf dsovdll/as fragments

ot b s S < BT A TS
o BSPhRERJyBLISHGFRARIE)AS DT i crss 1554

residues that are not found in the recipient 30
artihadyeds forins dfhendonan (agt nboiby) anfibediss medibihert i ons

are made to further refin antj bod erformancelf)ri
antigee Bt coR e RN 29GSR POl Pin-BogRF egunogtoblin
For &1% %ﬁ?&s@ﬁ&t glluhl\émz@cll oA ov\zefs ah@ﬁtﬁﬁaxﬁ%ﬁnurﬁ%@o&ﬁiﬁé @atibint Wo,

omal ns or substantially all
antlﬂoﬂy)/‘lﬁ WRIOB RN OfoRGTIHPBRAA4YI0 1FHFBf the recipient are replaced

hyper vari abl e | oops corre ond. to those
by r¢sy A EgMYDRIDCR 25A eé?gl%P DYsPURER SHeCPs Z%Crn"li?ntﬂ??gyg%h
03,
A L A R e

capdcRASIn @ondhithmues, Cﬁamemzork region (FR) residues of the human

immunoglobulin are replaced by corresponding non-human residues. Furthermore,
humanized antibodies may comprise residues that are not found in the recipient
antibody or in the donor antibody. These modifications are made to further refine
antibody performance. In general, the humanized antibody will comprise substantially

all of at least one, and typically two, variable domains, in which all or substantially all
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i mmunogl obul in constant region (Fc), typically that of
a human i mmunogl obulin. For 5 further details, see

wQo0vem0m00 al ., Nature 321:522-525 (1986); Ri ecmmnmoe4/01707s

al ., Nature 332:323- 329 (1988); and Presta, Curr. .
Struct.. Biol. 2:593-5 992 human ant
of thehpepariah 3%%&9%@03 R0 ok p E@ﬁ%ﬂ%%uk}éﬁ 1o anﬁ all
or sugér%\;tgaﬁp Qnds tﬁe(FI(J‘QE e B2 BfhhP ﬁgﬁﬁu{% ARG RYende MPREN

has been nade using any of the techniques for
humdiidedrgtibodyeoptianiliybeill so esnptisscl teeich pretiel of aThi s

il RS ST U G R S iRty For
furth%? %e!gﬁ 2 aeg 1BEN o %&tg}'!eeﬁl @98 bRﬁ’écﬁﬁlaﬁﬁ‘Qt A€ Nature

using various ~tec nlques nomn in the art.

332:323—37198(198$))odﬂ1drhl&ma, Che. bprsirucamBivbAdP3i®6LEPIEt ed from
a phage library, where that phage |ibrary expresses
human anti bodi es (Vaughan et al. Nature Biotech oLogy
14 Bygamantibedgoig pne ROSsgsseg|an apm%aczl% uenée whi

L

any dBitked techrﬁ@u"rhs 58mAKiAg hynan bflntﬂmdleamls idisolbsebharein. dhésalefigition
made i ntroduci ng hu |rmunog ohulin |oci.into

of 2 IW%@M?P@Y sHeCHHgRUYY exclyg eS afuganizad GRERIYY CREPEREE §8Mous
huméﬂ‘%ﬂﬂ%%@ lg%g %sﬁﬁ&eﬁla }{%ngﬁ&ﬂ %tﬂe?r(l)dﬁcéﬂ uSREPLRIS! Y

i hac pon ¢ enge, unan
techrRf@d kabivann i aph Sa oue dmbudiieht, cheolsehan armbem)issslet:thétfrom
seen in humans 20 in_all respec

l
o e PRI EMER . Ao BT SHSNEh P BB BgEF OB oL

Namﬁ%ﬁfo‘?%%g l'g?)é g%%&%'sgfgwggg rsﬁé@%lé%ﬁg%@ (é}&g)z 9?@1?716162

(1998))6830gkaboorh afd WiAtes, J. afvd Binl.1295:38 (IlBS)\l)ﬂMaSR:SI @nﬁ i J. iMool
Biol g&&é’ﬁh‘g@ﬁﬁe;@n@p Saibodisganalse begaadedyanedy rfgtglg 2423
9 [
ol I L1 O o
immbedeuliBl gehechuve Ibe@ypalﬁally&ﬁ&o(r@@ﬂ)f inactivatbdr Ypam challenge,
Huszar, Intern. Re nol . 13; 65-
humpy. gaifedy PRG0N REbiHA hg%hqlwweﬁfdéblé%‘%ﬁ‘f %B% RS
I
R L L e R e N
apprba(ﬂmb‘l d@s;thbed Iﬁ@yaxbmptee{mUQ Pdtcht Nos. 5245i30di §.040806;0r
5 560855 SETLLIG A0 5o O red i feliiad sdhuitsn, ° ©
publﬁlaagns iMaI.rf{sseZ‘.?l pq eg@%@§€% 0: 3@9%@ @SZ)alla?nbﬁlgg et al., Nature

nmuno 91)
368: 5;5654593?@4) manmzwammm F&?(I]B%)Z GisbiQld ©0 @8, Nkare

Bioregneloay v 1 GREORNCHRERCORTE Mol 4 SBLIAR0
R
antlmﬂ§$metﬂ?q&@e(ﬁhh ﬁhﬁlbrtehz(aslbn of human B lymphocytes producing an
antibody directed against a target antigen (such B lymphocytes may be recovered from
an individual or may have been immunized in vitro). See, e.g., Cole et al., Monoclonal
Antibodies and Cancer Therapy, Alan R. Liss, p. 77 (1985); Boerner et al., J.

Immunol., 147 (1):86-95 (1991); and US Pat No. 5,750,373.
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Preferred affinity matured anti bodies will have
nanonol ar or even piconolar affinities 5 for the
W 20090009ant i gen. Affinity matured anti bodi es aP@I/US2004/017078
produced by procedures known in the art. Marks et al.
Bi ol Technol ogy  10: 779-783 ﬁﬁﬁQZ descrlbes afflnltg
et TR ifomatyedAnEbRANE OBR P PIS ALFIOFS HIPTATRER dbihe of

e oD e

antigéhl caﬁlg&'edwliﬁal(eﬂlﬁﬁﬂlbodﬁwhlohrdoei natl posﬁemhose alterat1on(s)
169: 147- 155. (1995 Yel ton et al . I munol . s
Prefensg affguiy-pepred apgoslies wilhays ﬁa@m%lﬁr or eyen PR afflmﬂes

7, 9
for thg%r% t)afg% 8&%@% rﬁgltgrg% u | so 5"?@8 la,o?]r)?%éggt& Cde s
in thORe Magks dHas BREMchigos 10.E-28ml(19ePrdeaatitsts affiffir
recovered froma conponent of its natural environment

matu@@wn i V& and Uémw@fﬂmg iRagdomtiragenssiy Pt R Ar e
t hat I 4 . di 1 .
fram?% éﬁs&ll}fes s %gc%\@ od By A or F] zeﬁler%c ]Oc%t %&Qﬁ 951 U@A@l.3809—

38131 (1994 AScIENZY WE Genb Q6IRNBS 55, @m@sgt Tﬂeltoxpétatlel Mmemls or
nonpr ot ei naceous solutes. In preferred enbod

155:1996-200 ( p15D1 Yaeksailer abel. Ipmpnali baft(0133100° &983} éPd ﬁ%@{#ms
y pti de as determ ned by the
et al, 15(22‘81 31%1225388 g?ir%as preferably nore than 99% by
wei ght, (2) to a degree sufficient to obtain at |east
16n rigsla@aepol9pepiide & dierthht has beont identifiedaumil nepaaaed and/or
sequence by use of a 20 spinning cup sequenator,

recow(esgd fremicivspenenttf ity yatsmﬁmml%ﬁ?&e oméamqnﬁ @018P°nents of
its n%lﬂl‘ een%gr(élpngnf: aqrn %a&ér ﬁﬁ&[f%é 319(! or therapeutic

ver S aln de

uses f&&h&ﬁ(ﬁ?péﬂﬁﬁemhymﬁhtld&e bﬂZyﬁieE Lhdﬂnbhﬁ:sl;] amcbcthmtprn&ntaceous
cells since at | east one nent of the
or nqpprafgiegRePdesclutrat rarfered crboHEREIShF PO RBEDtsls illdeent .

purlfégldd(ggﬁl rad th?r? ?@%’ g)& wél |O?&)8$’P%§Etc¥%§ Qéﬂteggm\éﬂ b tﬂéqdowfy

methofl Uad@trh &y @kefétﬁbllygﬁcﬁe lmand;l%’gbﬁ iveizght,@?) t@ra c&lgtelebxuff;pmm to
one which is capable of binding a target antigen. he
obtaiarat legstnl Soiesidnesgl A -fermina) opmiarpal AHHRG AH SEAURRT

Wrpea
s not S Iy
i A DRI o gl bR Sp o Beglls el
nonrbdiRidioniiitoné Gsibg Gdomnisicisine ot prefbrablypsibuer sthine Isniata@
any one of a varlet of met hods known for eval uat

polymldbm;ud@s ﬂmméynee%/ %znawuvggﬁn r%F@H%F cells ginca gt cas! fne

ant i
conf L0k bty SRl b5 AR SO
howd\Rk, iffated 961ypé;ﬁidb\vﬁll)betﬂf@aﬁeﬂ@ at Feaist ctﬂmq)wnnﬁicamomm;n
ant’i bodi es herein, the nunber of functional anti gen

bi ndi ng sites can be eval uated u

ubst fqy@gmzﬂ apiigpahipding ite’ \@ag@gglpqgiygg gac which is capable of

g ! bifAEBhEis Bot
bind g aEebattlsbiy 7 ey Rt ARaR TR b AR taabiRF R isko
neceE@hl;Dé% stong as getparent igibody Grommwhichelid antizan bimddyg Sie @8

conbi ned and the average
derived, but the ability to bind antigen must be measurable using any one of a variety
of methods known for evaluating antibody binding to an antigen. Moreover, the
antigen binding affinity of each of the antigen binding sites of a multivalent antibody
herein need not be quantitatively the same. For the multimeric antibodies herein, the

number of functional antigen binding sites can be evaluated using ultracentrifugation
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nol ecul ar wei ght of the conpl exes is cal cul ated
assum ng differing nunbers of functional binding

W@ 2108m009These t heoretical val ues are conpared POI/UR®04/017078

actual 5 experinmental values obtained in order to
eval uat e_the nunber of functional bindin si.tes. .An
analyshy 3sislsaqritied v Hgample bl dsroring 1o Bis Fietiod of 2By,

i | | | ic Wi SRS MIGhOk
iR AR o B ol i Ay B R B0 hverage
moledular heipht whihe Romplests B@uicalatddtasfuming differingamimbeodife s

that bind to the sane antigen. 10 In o%éjer to screen
functigpal hdingodices Thrse dreositival YavarepRped Gibaacthdt i gen
Nt ik ho f i i o
expeftighfas ige AL REGRIeHo oV R mugod B i onal vinding
sitesAnt i bodi es, A Laboratory Mnual, Cold Spring Harbor
Laboratory, Ed Harlow and David Lane (1988), can be
perfornmed. An "agonist antibody" is an antibod 3hlch
bAR@stibadyiaeinge oielpgisal gharaglpistisy” of agsigpa %ﬂt?‘v, Y {§fpe
e . , e . er W ady
oidSEFRAG SHEPL MBI S PRASEALh Rl B9l o\
distiggs st ekl ytheamibbdiat ihaebiyd $o thielsamp ahtigem. nat i ve
agoni st Iligand of the receptor. An exanple of an

agoni.st anti body i.s one which binds to a receptoy i
¢ Teorigato PEERIHt AOERASTSHENER §m&ﬁa ap ﬁa'a%P&onaﬂ&&&flg%ff bouzel by
Sh Bt I suct \RSB¥iSeb@ibed i

analgﬁejédél?r%ﬂr%?énrg&i é}]]ékgléllh?grnos% 05%% t%gstsa?sfu%re desceri bgd l?n 20
Anti¥0A&, Atd3raoc) MBRAY A8 Spring Hartef Daboratory el Bapoevessd y

incorporated herein by reference. A "disorder"” is any
Daviddre (1 59)1 8 0emstfPi®enef it fromtreatment with the

anti body. This includes chronic and acute disorders or

di @ﬁg&é LRGP Bad HRDBdy RAIRYiIRE 16 @hd 6QRMids ia@B&ptor.

V\hlﬁc prsetglﬁfsi%dcggﬁelghe mam“rSI’aI to tlhe di sor der ir‘il Pt
Genepalig tthorecetbr Adtivatiomeapabidjtseofzhp hgmiss hndhsiyrvddrbs at teage

R SRt 0T 3088l AR o
ligartPARE f?gglétf)r. RYRRABAL 3L a Bkt %ﬁ@d’dggé 8RNhRh binds to a

nmacr op epithelial, stromal and bl astocoelic
receplios o ttie TNF moeptomrsupeniarailpand indwegs apeptpgs aheplls expressing the

i mrunol ogi ¢ sorders. The term"therapeutically.
TNERREeh SO el S5 Gh oL e SEGPe 30

' ' ; Rl i brate AR b
WOPREPP 8 Wocbi98ta Bl sed 3 osattnt s ey

refededd. US2004/ 017078 therapeutically effective anount of
the drug may reduce the nunber of cancer cells;

| .t i.ze; inhihit (i..e. l.ow to.
o dhordenas prErendy mat 6y S mblrRna Pt P R o
antiﬁd?i?r.o TRRhO08EAIhr Qi 8P acutd Wik Ribrs Ok dBease§ IR iy BEgEE
exfent and preferably

pathological conditions which predispose the mammal to the disorder in question.

Non-limiting examples of disorders to be treated herein include benign and malignant
tumors; leukemias and lymphoid malignancies; neuronal, glial, astrocytal,
hypothalamic and other glandular, macrophagal, epithelial, stromal and blastocoelic

disorders; and inflammatory, angiogenic and immunologic disorders.

The term “therapeutically effective amount” refers to an amount of a drug

effective to treat a disease or disorder in a mammal. In the case of cancer, the
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stop) tunor netastasis; inhibit, to some extent, tunor
grow h; and/or relieve to sone 5 extent one or nore
w®@Rooshen9sy npt ons associ ated with the di sorder.PdDUs1964/017078
extent the drug may prevent growth and/or Kill
I
e B e RR G G oF (e dro SRy REUEY RS At POl el
redlfoe theewaropbize; inkibirgas. usled tbyomaeﬂeﬁtsanﬂg)réfhmbmm@)loarncemfcell
survival, tinme to disease progression (TTP), the

infilratipn i Pera%heé% opgaRy; nBHi 444 OB O pRIBHEHER angd rPﬁ?féliably
st el e SRS RL ol oo o

extdﬁeaﬁamaﬁoreﬂﬁmmrptmeﬂhso&a&ﬂ eathrea tisbrdet. U cte thd@ent the
already with the disorder as well as those in which

drug may greyentaapwihsandfprikdll prisingraaeer ceis it I@ayﬂee exiagietis and/or
cal
ey RPUAREP Rl I BEa, O S Bt IE S B gL
assebyingl tHeeivdtinad safival gfr@él\tofdlseh&: Proprepdies (OFP)C i Gedponse
i nclude but are not limted to, carcinoma, |ynphoma,
ratesy(RR), §wigtion ghresponse, andipriqaaliczef life. Mor e parti cul ar
exanpl es of such cancers include squanous cell
c li- :
monte ey 2 ] VERh ek b B e iRy ecHEBr D Rtve
mealsmmg Thasdlinstpdd mb tisatt@nCintladathobe dliedl wig)the dRORRE avWwell as
peritaoneum  hepatocel | ul ar cancer, gastric or
tho%ﬂ%ﬂ’ﬁ!ﬂli‘ thefiserdey isrie bearavgnigést r oi nt estinal 20 cancer),
pancreatic cancer, glioblastoma, cervical cancer,
o*f‘ﬁé beAths OBIHCEF anl | "'é’a‘ﬁ'&e&ﬂ@% er to@&g&%e tﬁépg}%ﬁolo ical
hepat oma, breast cancer, on cancer, %F
condidon &r mamnchbnhnt is aypicadlly chﬂmctemaeddgfrmegmmed &dl groantly.
d carci poma, ki dney or . renal cancer liver cancer,

gl an
EX&B’P@‘éP&P@%&H’&Bﬁe byt 2Pt kigHedio; cappPBiadlyapherya, blastoma,
e BERkrto 66 TR A1 AU PSRy et s
cell garde lingy dancet (arcluding s2£xal]—k‘:ﬁiikjkng1 cancky mphrenall cbiHlyng cancer,
snal | Iyrrphoc tic (SL) NHL; internediate
adengcaremoni 9f; the fuge. NQ@qumﬁ?@r%&amweofgﬁhs&@% Ppers of (e ;

S
Peﬂ{z’g}ﬁ%ﬁqb gg)tc W&% %%ﬁﬁlé:r(gl &h%?nc%g ﬁqa]udm ggstrmfl estlnal
canddtl parfeidakiy canties,edioblaMolvia, coavithleanedr) ovayiap bareer, liver cancer,
Al DS-rel ated | homa;, and_ Wl denstroni s
blad%ﬁﬁ&@?fo%%ﬂarwﬁnpgeast @RFSriodon SAREHoesPTeEtal eaneepadometrial
ookt sl S Bkl ke
prospais tancey, ankvpl canter] shyydid pancki, hepaticicarimtinsoardierariobd typks of

as wel| as abnormal _vascul ar 15 WO 2005/ 000900 .
headnfngels seneed £9 el as Br-eall ymphema finglidmg; lay ¢gadgfpHicular non-

. 1 h
PR A ORI 5D L 190 e e
grade/falﬂmmlht WHILH d)mtérm@ﬁatm gﬁde hﬁfued: NHIe hégtsgride amyiunoblastic

ompati bl e transpl a
NHL high grade lymphoblastic NHL high grade small non-cleaved cell NHL; bulky

disease NHL; mantle cell lymphoma; AIDS-related lymphoma; and Waldenstrom's
Macroglobulinemia); chronic lymphocytic leukemia (CLL); acute lymphoblastic
leukemia (ALL); Hairy cell leukemia; chronic myeloblastic leukemia; and post-

transplant lymphoproliferative disorder (PTLD), as well as abnormal vascular
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recipient. By "conpatible" is neant a manmal i an host
that will accept the donated 5 graft. Preferably, the

whems/od®ohuman. | f both the donor of the graf tPErnuS1004017078

host are human, they are preferably matched for HLA
.£lass || antigen 0] : ; ;
prolifEp5 exop P pyROrRR st iTPLANS a5 hat apgociated with braiy
tumoR§ Bl M8 Qyisdrb@ea substance that inhibits or
prevents the function of cells and/or causes
destruction of cells. The termis intended 10 to
iThe terde" maminelien hast' dsgedhrseinreler to gny $9mpatiblq trapsplagt
. Y90, Rel186, .Rel88, S ' [ '
recipi€ B0 B GTBFIDT)  BRETSERm RS o e AIfaCeBR ROGG IR
oraft S Pfeler@Sly SBhbst i§RhgHM| B bb@the Gt of drygraft anditeyhoaicire ve
toxins of bacterial, fungal, plant _or aninmal, origin,
humanntiey aiermeferd@yrgmt@e@fmﬂ%rA olaps B ARtEZans 89 8510 PRV er m

. "anti-neoplastic conmposition"” refers to a conposition
1““°ﬂ§%@ﬁwﬂﬁﬁptreating nES cancer conprising at Pgast one
active therapeutic agent capable of inhibiting or
PrHRMER I'dYeotbxiBaEedr @Nisad Berefnitirs s subseihar thetinBibilg or
destruction of tunor cells. Therapeutic agents .
prevents the fimstion of aelksranid/on eapseadestiaciQhpiosils GhC tegp 1s intended
. treati,ng _cancer _incl yoe, abutizsngbo ki s tedsst @, 153 p:212 p32
to m@H&ﬁ?‘?’r?%ﬁéY?eﬁ?@B“a e‘éh%ig , ’Fadli oég? i’\ll/% e | ’slg?obggl, ’t%lxi ’n%,
and 1G8baKIVRaSotSHEEIbf %), icRERbherpasic Aaents amidagaink sidhasagelt s

targeting cytokines, cytokine 20 receptors or antiﬁﬁns
moleguls 6eiing etenaymaticaliygetivesorins of Bacteniakniyngal: plARL o1 a4  c

. .agents. uyseful in.the Fnvention can be
0ﬂgﬁ%?&8§ﬁ%3§@§58ﬁEggkﬁﬁ?&&ﬁéﬁgkgﬁtibody and anti- CD20
anti body, or small nol ecul e tyrosine kinase inhibitors
Stiheas “MitChedpaaap tompositin”hefery to aandpeGFon esepl ortreating
inhibitors. Preferably the therapeutic agent .i.s a
canceteemuiviIezAs st Queaghne therapeyiioagaatRspAkIP Qb BRI G Fent -
I S. a.chem cal J j :
provirBafmS S SOTRYIS, sl et L HRIOESE TR Bl e
Ther@pdiicaLbmg s@gd i 28 4ati-rasplidticabapasiting forCERGRAR ICET
cycl osphospham de; al kyl sul fonates such.as busul f an,

includapiyus a0t Hatied i chemerbeaPuAis.azepis. TAdPARYC diplppegstoxins,
bhenzodppa I ; .
oo AR R AL SRR PR AGRR ok
recq?bfsr(ﬁ‘taﬁﬁ'géiﬁ,asidciaﬁd‘isyiﬂerimﬁmlcam. réor eXBmple, therapeutic agents
ri etyl enephosphoram de, triethiyl enethi hos.gh rarg’ d%
usefiglrid thqprn@hwvgnwaarhe@gglbodaeseﬁue% éﬁﬁlﬁls‘ﬁl(‘ﬁ@paé’& gty gpd ant-
ul l.atacin a t.aci. ; , [
oA AR RS PRG035 e
inhitfelé MRPBGTH ek AE Snhibinas.OBleteritdp dtechanpeutivragasttiani n;

cal lystatin; -1065 (including its adozel esin,
cherpethorapadicrageid  bi zel esi n synt hetic anal ogues);

cryptophycins (particularly cryptophycin 1 and

cr yptohpinptherapedt agdol”ds ¢ ehanmicaldomparnd esaful(in g tiraiment of cancer.

ExaItnglees% gﬁerl]r?cgtkgragerh%lc% fl:Jnetss include %ﬂ(%?ati%g %ge%%t éu@}{na)s ;thiotepa and
CYTOXAN® cyclosphosphamide; alkyl sulfonates such as busulfan, improsulfan and
piposulfan; aziridines such as benzodopa, carboquone, meturedopa, and uredopa;
ethylenimines and methylamelamines including altretamine, triethylenemelamine,

trietylenephosphoramide, triethiylenethiophosphoramide and trimethylolomelamine;

acetogenins (especially bullatacin and bullatacinone); a camptothecin (including the synthetic
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el eut herobi n; pancratistatin; a sarcodictyin;
spongi statin; nitrogen nustards such as 5

w@ bdoswenybuci | , chl or naphazi ne, chol ophosphan deCT/US2004/017078
estranustine, ifosfam de, mechl oretham ne,

analogfrrg?;\c;tg{%%%%ﬁ]s ﬁ)ry ne%ﬁ’lé Ig?l&sFa%lgr 8@- |O§§ :(%&dﬂ% 1%0§Qesm carzelesin and
blzeletsf r¥gs FEATLLRo #ﬁ)agfylptdﬂﬁ%lﬁﬁ %aﬁ[ﬁuldr@&}ﬂy;ﬁdﬁl}&hﬂhambcryptophycm

t1ne, orozZotocin tenusti ne | onmusti ne

8); dd]lasmﬂﬁlt dum:,array:dn (mnlludmgshﬁ syethetinendlpgios K Wsg sy il CRLTMI);
enedi yne anti biotics |ch

eleutk@g@%@,l REFRAUSEHR:; ARLed ¥ n,gsgmfstp I%rﬂig%%ﬁncdl Sé%lr%s éuch as
chlor%gﬁ%gl3 !:lllg%m%pliebzgneg)choléelc@@ﬁkﬁﬂde Iemmbdtine; ifSfamfdeginechlorethamine,

nem cin, including dynemcin A
mechiréthhaiplvai I@ﬂrocﬁmrhleamekphddm awacmbichin, Qh@@ﬁ@ﬁﬂ%l%dﬁlmﬂmne
as well as neocar zi nost athl?1 ch rom) hor

R e e e R Flreptpa Bleitodne,
lomu%? ﬁfnﬂgm{é 10§ raffhh RY &itﬂnotlc@ WhdH ATHE éﬁbdlﬁlé&ﬁﬁblloﬂés (e. g,

nmyci ns,” cacti nomyci n, carabicin, carm nonycin,
caliclfeabidin Oe;sbd:dmlty cahc]msanrmmgarrmasll am:th@tlncmﬂm@inrpmegaﬂ (see, e.g.,
daunorub| cin, detorubicin azo-5: 0x0-L=.nor,l elflméﬂ%
dynernici

Agneys Gl Ipinvied- gl 33ehdsr i Q?%‘Wndﬁfe?fﬁl&f‘h grcluding
blsphé)sé)lﬁmg [L> Qe gg&[)ﬁﬁ%g&enan %ﬁ%ﬁﬁﬁ@ﬁ PR} IR nedOinb kel chromophore

I'no- doxor ubi ci n deoxydoxorub|0|n)
and réRtedWhtdthepro®@Bodnstiyne antlohunia;rqlnbmmophom‘s&,rac;bicl@mmﬁ actinomycin,

m tonmyci ns_such as mtonycin C henol.i c_aci
authmmg@pawgqrme ‘Q,lppww&lcg‘gtmowﬁ}no ﬁ%ﬁ)lﬁgl B%tmlp?rgw% c’arzmophllm

oImycis ! Bin, 63185640 Dfriof
cono B GEYS, B U5 Y B A0, ¢80 o e
ADRIAMHNZLN@ ,domﬁbtctm@mﬁmlmg ewrphotino Z0xemibiein, Iq:(ymn(@mplphno—

and 5-fl uorouracil fol,ic i d anal ues
doxogabieiandPYERLRe- 07%%%61{1 Uﬁ&?%ydﬁ’f a@‘ﬁl“ér‘? 1 2scitbidin,
el et sthyén ¢, |rh‘ﬁ% RdoNe acid,
ldan%lcrlr%’r ngg%ﬁ STE:P’CHP%{ C?Ig%hgl??snéﬁ fZI oguani ng
nogalitfiycif, dﬂhﬂ@mﬁﬂﬁé q;@plomycm pstfmnymlamun@nycalz,amelanmcme rodorubicin,
6- azauri di ne, car nofur, )l/t ar abi ne,. di del:gﬁ%;u” di

|
strepERE, SHPRIPHSIn, SHER B hRImEY, GG PP AT el Bijifpstabolites such

|
as mg%%{}exa r:f’ zér?] !Eﬁ&%ru%lﬁ o(g Sf[ﬂnﬁﬁ’ﬁ: 3B AAR cRELRLR ﬁ@ﬂﬁm terin,

nmepi t testol actone; anti
metldEe L4t Berdptetin Asindettenatg) purmb lnhaibgesuchias ﬂuéaurgbme 6-mercaptopur1ne
trilostane; folic acid eni_sher s h as
thiaraiprige, tby@ggqug@% parimidige, %%ﬁﬁﬁtf 6sean§r Bgla&gm{l&ne g &zauridine,

Cal‘IIB)gl]énm gr\ég i ndhg cﬁﬁhﬂdm@ NAdxi d.g‘ﬁfnlle cASE@BInk 'Boxuridine; androgens such

et trene; traxate; defofam ne;
as cOEER, dratRostalictariequropienate lepitiontanbl, mepitiostang pestelaciane; anti-
acetate; an epothilone; eto

adrenge uskyAsaenoglWRINAK; rmtp@a? cifestene ol o g such as frotini

€il;
L e e
bestﬁBﬁ%iﬁMantr&ler adattuxﬁﬂendefbﬁmmldtmeadmnp,oﬂ@qmﬂe; q:ilfq;'mthme
aci 2- ethyl hydra2| de; .progcar bazi ne SK(r
igolups wsiieaeotengs A O e R s ST
lon1<§R %115 1nd1 41‘1 ﬁgg(hﬁ a§§1ﬁé)zftdcf ARamPLihE ISESFRLHE] mitoxantrone;

trlaz

mopédamo?; mirﬁérﬁi&l gé MbstatEt; bhélﬁﬁ‘lea@,lratubucnn,dbmu@m podophyllinic acid;
(especially T-2 t

2 em@msmmwomm%&%&%ﬁé&%ﬂﬁéﬁeﬁaﬂ@&x&?ﬁsﬁt&é PiGaucs,
Eughtes ROk A in, SRR S iRGer AR IC acid; tiaziquone;

2,2' 2"-trichlorotriethylamine; trichothecenes (especially T-2 toxin, verracurin A, roridin A
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pi pobroman; gacytosi ne; arabinoside ("Ara-C');

cycl ophospham de; thiotepa; taxoids, e.g., TAXOL(r)
w@awbsioemsel (Bristol- Myers Squi bb Oncol ogy, PPCTIUS10041017078

N.J.), ABRAXANE Crenophor-free, al bum n-engineered

nan |l e for,mul atj on cli
and awg&ﬁ%cél Iilaélal\llnsgﬁ,llil% é]:a%arbzgé eo %1 &?Rﬁ&} (éﬁ]'igﬁf'so)cflﬁ@l 5ratolactol
h alRodee thioph;amyaid ,
R e e
TAxonhmn]ecanméfMapls@gurherncothttm@m NI hARRATANE
coord nat on. co | ex such..as ci s t|
CremgRRerciR IR RO P S Py StapCiifkuiaticrRan

thﬁ\’;&%@l fsf §éﬂaq§rbefg 10X &S), hANEAXOTERE®oke@xel (Rhone-

Vi nor el bine; novantrone; t eni posi de;
Poul@daldrﬁxAh&mydEm@r)ydﬂwraanaﬁEN%‘bB@ gemoiiebing0- tflloguamne

RIS NN S
and caﬁ)to:pﬁﬁhd\?inﬁllé& yﬁlaﬁﬁﬁﬁln&b?e Saﬁ‘i’P CAP FeéthmRicn MitoRAktrone;

maceut i ca accept ab aci ds or
vmcrcbahe \NA VEEBINE Raviyorelbind) @owdntipes; tehiposife elaterxate; daynemycin;

definition are_anti-hornona t hat .act t
armnp@t@gp,g@e@d@r 1hapdoBRtes ulﬁgpﬁghé ga,gflip]gﬁ' 1}3;‘]030[{1%?8}%35 le1tor RES
2000%%&@@%{@%@&%&&1%\%@? tﬂeﬂﬁoﬁ@ A QS RetiBReRIB capecitabine; and

i ncludi ng, for exanple
phardaceaKEdBactépuablelstiltagadNBl rAIBEX{tes hamxofithagbove.
ral oxi fene, drol oxifene, 4-hydroxytanoxifen,

t r AR¥iih@ndd ik eax défatigon kr¥hnfiHdhBonadpggans tiaome fo regnhte or inhibit
FARESTON toreni fene; aromatase i nhjbitors that i

hormohe a@rmmmtumh grantiypsteqgeny @@Lﬁ lective ggbré:ﬁe;?tor moaulators
(SEI@Q%CJ i Cﬁ.\ g(jr e {aﬁ{e& ifed 5%@1‘381 SHEPVADEX®tamoxifen),

ut et hi m de,

ralo%ﬁi@\%&lbhfé@g %Srﬂfbkytaﬁﬁkﬁkﬁi,, trl&RﬁWéStdtléufganae 1 3t1d 30 Hhepapristone,
fornmestani e, 20 fadrozole, RIVISOR(r)

l e, .
and ]F;ER@S{B@N) tqremifenes REOmMaHE ingpiteys [[Ig@((hrl 1t ?ﬁ’é%{lg"z giomatase, which
regul%?eé glstg@gtglﬁ{ (9.10 oo H’lsthg H%@nﬁs %\‘Idgt Qh q foﬁéﬂaﬂfp"f’éM@»«mudazoles

eupro osere as wel |
amidoER¥&intiad) IMEGASER ﬁm@e&s&bbh@m mRXDWéiIN@) exnwsiane, formestame

anal og); antisense ol gonucleotides,
fadraziotes RIVFQR®ivierrizple; FE Q) lgosste. gah ME%&P%HBZOI@ and

anti-B5y hvva 3 c'fhon%) tjéu%éﬁ;p%g,e 1%1 ﬁﬂﬁta&glé léﬁ:ﬁ)%lidfeeﬁrﬁit dd3relin; as well

as tréia{éﬁébiﬁ@ﬁa ﬁ%tbx%ﬁm@%ualebﬁf&:cﬁm@ﬁ&l@) dntikérise bhgonucleotldes

e.g., ANA QZYME(r) ribozyne) and a HER2 e eﬁé@ressw
perticwiilpiliose WhisuIhE S EREHORS! GORBIT HEIRY P icpigfl in

ALLOVE I E: _
o S LR AR kRS ch O s
as a V@@E@%&i@hhnmbmo(esgnmaﬂeZYMmurhjotzgme) a@alamEEERx(expressmn
rmRH, and pharnmaceutically acceptable salts Hﬁ%ﬂﬁ@
inhilgltari vastingesichfas aenRe therapy sacginggor gxpmple M vaccine,
agent
N O

topofs%hlerds@ 1\hiibRor2 AB AR EILIX @ kMBRH; hhdipharidacegically fcceptable salts, acids
I nhibitory agent may be one which significantly

or derchtivessoftang opthegdavage of cells in S 18 WD 2005/ 000900
PCT/ US2004/ 017078

A "growth inhibitory agent" when used herein refers to a compound or

composition which inhibits growth of a cell in vitro and/or in vivo. Thus, the growth

inhibitory agent may be one which significantly reduces the percentage of cells in S
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phase. Exanples of growth inhibitory agents include
agents that block cell cycle progression (at a place

w@ehsnowwhan S phase), such as agents that i nduP€r/(82004/017078

arrest and M phase arrest. C assical M phase bl ockers

i ncl ude the vincas, (vincristi ' '
pase Sy SRR PSR S DR DR s
progr%ﬁ.id'nu(gi. £hce FhEAUAOS PRAEY, RuctebPpeaisdBat iedide kit learegcand M-
ose agents that arrest Gl also spill over into
phaseSrprist SElassicab d-phdse blmm@udimcRgl(V&tqfﬁﬁma@@nt S

such, as xi fen, r i son dacar haz] o
vinbigesar). Ak A et 0t LSPEPIYS S R RLERL Bimbicin
daun?r'g%frc]:g{? i%%%rﬂ%’ land Bfé@my@fna”l@r_osghg&lﬂqmﬂ difeorr GRblsoBpitlavebe

e Ml ecul ar Basis of Cancer, Mendel sohn
into Sxphiask atrast| for extanple MM Atadkyldtingapentsisaeh asampxidgis | e

T e e
ara—(ft? LAk nRtion 8an BY@uh& S ThEMRELINP Bakis op CBREERY 1 C

ermtor proteins released by one cell popul ation
Mend¥liohh aaé Isree, eglseg Cheptechlentitied | Grlbeystd tegilaiiompasegengss and

. Exanpl es of such cyt oki e | ynmghoki nes
antinpepRE e BRSCTRAAIL BhaNVIDSTYISE T Bk B 225
. d anong the 15 cytokines are growth hornone
eSpeés}%ﬁé{#gg'hunan growt h hornone, N- nethionyl human

growt h hornone, and bovine growth hornone; parathyroid
Ritertemme ! cytdkymadyis agenericrieral fom praseios rrieasechby pig ¢ekljnppulation

rorel axi_n; coprot.ei n har nones, suc |1l
whicarhn SRoH b ORE et o P ot e A s ebloflny e,
h&k2hinal Gdd hdrionepi Idelndal argorphb
lympi%lcét os'r’ r‘?‘ﬁ@‘é{é’g %?hg Irt%g}tﬁ%n? ?gtl}?ré? fibr ot?lnast growt h 20
cytolfiaes 2v¢ growrtb herone;sugh aclenna giowth beyaene s Nrarthieayl g gian

factor-al phg and -beta; nullerian- inhibifi. .
s oiire s oo PO el P obl g
insulif B hSlin /ldyh: D &l AR hbehdnab sehawtfbllitiect or ;
msu]}lr?i%%ﬁhr%l;n’ ﬁl]ér%ﬂrlf‘gg%fg?%t i’r%gl(rc'cl)'BO) ; nerve ? owt h f alqt.or S
stimslatifiy hamoNGESIp HayroigIstimalasing dwoowmete (I3EDopnd luteinizing

horngea Upci-SAeEm e STUih e T eDgoaP R B D MonAf ety e
facto?%%%?gﬁgdlﬁtehﬁl {ERs; t2B0PRELQINEYRL-alpha hAC thaks mullerian-

rons such as interferon-al pha, -beta and -ganma
inhilsitth@substanté; mivae poupdbaepiorassqeEarbpepsideinhibin; activin; vascular

endo LBy Giprg e oy b e Rt B, AR SROABEE A such
_ aS ok fhctok:Lirahdfpiih # fablors3(TAES) duch

as Nfrgtng phielei@obts thotob lnabBlopiiing drbwih fsblorsKTAR dich 25

TGR alphe andeEGBes:; inauliotiks grotwihgactaL aad pHaergthronqietBdER O);

N L

stimAth¥ BRForP E@gles;) Qch ds rrﬂi&éﬁltagé-@j_SPs(M_(}SE?; g@iinull 60yt8-
I culture "and bi ol ogi cally active

reconbl nant ce
macBsphbgaCBR(EMbCSFhend gtanubocyeeUSh (@S okferlegking gLs) such

as IL-1, IL-1alpha, IL-2, IL-3, IL-4, IL-5, IL-6, IL-7, IL-8, IL-9, IL-10,IL-11,1L-12; a2

tumor necrosis factor such as TNF-alpha or TNF-beta; and other polypeptide factors
including LIF and kit ligand (KL). As used herein, the term cytokine includes proteins
from natural sources or from recombinant cell culture and biologically active

equivalents of the native sequence cytokines.
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WD 2005/ 000900 PCT/ US2004/ 017078 The term "prodrug”
as used in this application refers to a precursor or

walerswarodve form of a pharmaceutically active BUDESZHNQ@7078

that is |l ess cytotoxic to tunor cells conpared to the
rent drug and is,capabl e:.of. ' j svati
e 0 B & 0L PR bRy SRS GIPHIRELRE barive
form b4 E%ar%@euu%awy actiVE siiB¥fance Bia0 gy legscytdtoiancimds cells
Chenot her apy” 'Bi ochemical Society Transactions, 14,
compped t6 - 1883t dap5md ivkapablepf bewigfeagymetioalp ?Ctb"i‘ilEFdﬁr ella

t al., "Prodrugs. A i cal £
convesigiguioisas {45 NS BRISRCREE SPtrg ol ety Praden B Glhesr
Chengdrt%e ?I&g ga%chepn@c_az RBieR T anAnBNA1 Brps $75-640%3Fth Mbeting

f this invention include, but are not
Belfaki (1D8@dintloStephersih Pwdrugsnd £iheimep] gproparagh 60 Targeted Drug

t hi oph t e- cont ai . sul f.at e i ni
R S e R e S
(198%9&% ﬁ%%gk S tHR AL inSLYS BRY hidteeliRitedd) gBosphate-

eta-tactam contai ning prodrugs, optionally

contznihg piddnigdthidphnsphypeeantaiiide poashregs, silfrie-copigaing gsodpes,
optional ly substituted phenyl acet am de-cont akni
pepigh saraguE moThEY B e RBd o ures R b Bt Pradrues
. _H&RaiH BEHSAMY QbR Butd bReroR faceiiBiiGe-adiithining
beta g{? 0 g‘%ﬁ%ﬁﬁgg}goﬁrﬁ%@. Eéxarrgl es of cgt ot o%‘ c drugs that
prod@s obeptibenily attisdettdihenytacetamidesdniagnisppiedfugs. Use in
this inventjon |nclude, but, are_.not |inted s e
uorerEpwRT R IO L ageiike BRGETF SRl Ve offatuplie
more;;lcﬂtvé @%tg{é%&sfrée'ﬁrh' i PRamp1e 6f Syrdtexic i QA ch@Be Gérivatized
rug rmto the vern of “an ani'mal or human patient over
into pfdnigidrmffot isen thismyventiaHacludppudxiemat Bmjiedto, those
m nut es,. preferably between approximately 30 to 90
chemgthgiapegtic ég‘?%‘éf‘éfﬂlgeélc"g{??’?ﬂi ng to 20 the invention,
i ntravenous infusion is alternatively adm nistered for
16, QM SinBhvd B8 infuslhe reREo thédiRvien 6f1s divgliti® thovein of
"I'ntravenous push" refers to drug admnistration_into
an amimaborhwfiangpatient avet 2 peridtLiofeime grenter Hrp apHOXBRAISLY 5

. receivyes the drug in . appraxi [ j e :
minyigss Brel5sply 2??%{@69 Teprintiey 25 pO Pl Bt et RecBhaing to
the iﬁf&%g}iﬁﬁ%%uﬁ%%mrﬁ% hRéAaINelY Slfinsstéred foptlDGGustar dess.

of a drug under the 25 skin of an aninmal or hunan

patient, preferable within a pocket between the skin .
afiek termdimtiayénoys bplysUer, "infyavenpustnugh| spfess tofrug admunisiggion
. deljvery froma,drug r tac .may be
T A S T
apprbkipdi 4§ idthiBPor 1esS préforally s rhigiifes 0f legs ut aneous
infusion” refers to Introduction of a drug under the
skin 30 of an animal or human patient, prefer

bl
whéiermasyhssleaeous aemiripiration sLeT 1@ froschiRs of Bersshe

[ Y520 f'n/‘ 191111r71gn71§atient, preferable within a pocket between the skin and

skinFc)) an anim
underlying tissue, by relatively slow, sustained delivery from a drug receptacle. The
pocket may be created by pinching or drawing the skin up and away from underlying

tissue.

The term "subcutaneous infusion" refers to introduction of a drug under the skin

of an animal or human patient, preferably within a pocket between the skin and
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underlying tissue, by relatively slow, sustained
delivery froma drug receptacle for a period of tine

WO pbaiong, but not [imted to, 30 m nutes or PEFES2004/017078
90 minutes or less. Optionally, the infusion may be

de .b ubcut.aneous i nplan ! j .
R e S S
perioBRF tiRRtinc MRS, &uf nbBmied R, 30 BRhUVEESes, Pr Sidiriteyi anéeks.

anount of drug for a predeterm ned period of tine

Optically, thsinf@dominaybe siade by sibrutassousgpphantating qf@dregdelivery

spanni ng t he | engt f the.treatnent. reqi -
pum B EET e i bf ELTRligh e e ity
delivBd i f RidrRlidAhnRRAEE fruk ér &qﬁb&t&ﬁmn@p@mdfﬂi kingy, suthnsn
patient, where bol us drug de_lverﬁgls preferably | ess
30 miraes, Hpmimsésyat 2Hpelrind spanaing the lagir dftee weatpentgggimen.
than 5 mnutes, and nost preferably 10 |less than 60

ST hEaR b Bl TR AP e pRgS
an Qhﬁlhuhﬁn%ﬁ%{t%heé%mm@wmw pRifevabliyness dian

rawm ng theé skin up and away from underlying tissue.
appraxintamiygl Démites, fraet preferatdy fesghowSimingiss ondyhpss preferably

tingul ates the .devel opnent. 0 bl.ood v :
lss 0 POFEEB AGFUBIT Lo AQTIP AR LR £ POPRD Beige] 1R skin
and ‘gﬁlgfi&ihg kik e, FhQWtdhe pokRefig efe@ted( ME@EAm?REJ: ®ypaictinglcabel "
en"used herein refers to a detectable conpound or
drawirgghe skihiuprandiaiveh fiosn ewiejlpiggttsenedi rect |y or indirectly
to the pol ypeptide. The | abel may be itself be

d bl e. (£..0... di oi |
| %S%Lg?o%ﬁl’c(fgﬁg{ HE, b ag&oéé)tie‘lsf%%t&p \Shich lrs’@nﬁ{a?éé tlﬁéagééj%,ﬁ)%ﬁn%{;{ of

an enzymat |
bloo§ IERLKZ Thé PRI FA andldeehidtrhddet IRfein isSVRulaaBadethetzd Growth
20 or conposition which is detectable. An "isol at ed”
FactouMESID. aci d nol ecule is a nucleic acid nol ecul e that
is identified and separated fromat |east one
cant am . nant ..nucl ej ' ' j iyl S
o R PPl spa el PRFEA Fockdele Mthidtoltor 2
comP&YitiREPhich & dduplgaied dietdy orindiramlyat et patyreptde T ldbel
mol ecul e is other than in the formor setting.in which
may b ifself bodetectale fag-uradioigtonedapels aiflvpiescentdabely @r, if the
| ecul es it herefore hSt| ' &Kin
case gg P eyBGe it A0 el et AP R R, St

or céfipdsiRInaiigeh Rulektaplaaci d nol ecul e includes a nucleic
acid nol ecul e contained in cells that ordinarily
express the pol ypeptide where, for,

the. ..
née|"isplatedd prclgis 4 melepule igp BRClGE aﬂémllee {haicia ddegyified

and Sp0eflGbbn ot B BEsoBAPRRbbIT I Rdt Boletdi which s
ordis@My eaeasted i fiermtiral sobike of dugrigeptiécrsdec yeif.oAntismated

expressi on of an operably |inked ' | N
nuclpiggpidggq)lgqaulﬁ tqthegt 5 ghgforﬁg)resetti%g ?1|1 nguc?ﬁgl% ?Ql?n% 1In rrllat%re.

Isolated nucleic acid molecules therefore are distinguished from the nucleic acid
molecule as it exists in natural cells. However, an isolated nucleic acid molecule
includes a nucleic acid molecule contained in cells that ordinarily express the
polypeptide where, for example, the nucleic acid molecule is in a chromosomal

location different from that of natural cells.
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control sequences that are suitable for prokaryotes,

for exanple, include a pronoter, optionally an
W@p®smon0 sequence, and a ribosone bi ndi ng si tBCT/US2004/017078

Eukaryotic cells are 5 known to utilize pronoters,

| yad | at i ' | s, . _
15 LEEria Sorraet o are DR SEhfroEt sty 36 de
expres O bf A Herdvd) RhkeANDRing Sﬁ&idnbe Awpdieculaudseogariend The

sequence. For  exanpl e, for a presequence or
contrsleseq@noesythal axa sieitablesfoo pekatybies] fonkeannle, ippjads @ prognoter,

. pal tide if it | . . .
optiof b ARHRER By S SRt B PSR U SRS et A
' ' lenhndesd] t di
o B o e R e e oot the

sequence; or a ribosome binding site is operably .
INuekedeladidisd' operdblydinked|Uehereit isfplagedjigto p@cfiip@tl@ﬁje‘@laé]@n%@

_to faciljtate t | at i on. Ly, " |
with G PCIEisioe! BT EOLRATSS P AL HRe R Rk gecrstory
leadef & b RHEnkeANI DNA f&rrhepcﬁﬁ%Eti@é ifdt i§ egpretsed vis h papestein

ontigudus and in reading phase. However, enhancers

that seticiteshiavie teoretion o6 ttei rplipeBtidd: Apkomeier er erbeniepis PRERLY
ke o b€ SRS s Mo dfosome
bindiﬁ% isﬁé)%lb%kledg% 1ikeAUAREMifig @éqluleﬁMﬁ ftSs posttiotado afito facilitate

accor dance th conventional practice. As used.
transheibri Gendrhlly, dmprralsly lipked "roesin fhat thedDNA| segreenceshrang ke

culture" are used ipterchangeabl nd al l Ch. 1
ate CRSIGHS AP riS UhS-ERe b4 By Ca0h eI g ﬁ%‘f {f58ading phase.
Howeld: SRhAIBEY Sot iabdo B RREEMIIRELiNehd B actdisplised bje

primary subject cell and cultures 20 derived
ligatioh et ednvenicwm restdation sitgar & sioh sitesalometrbeipt, B1e sypthals ers.

It is.also understood that .all ogen .
olizoppe i o B BLFore RAE st BREes Bt TP ASbrd Bractice
or inadvertent nutations. Mitant progeny that have

t ReusaTRreit fitd &:Presdiond I'@I0TcEl@line,2alid \oell Y uRSres ateasedd
for In the originally transformed cel| are included.
intervitrmgenbll std alctuch desipuptians tebidapeogeny-e Rbes the Worids | | pe

i S 15 GOy Bk SR b

deriMB NS A6 WRREAA foNthe GRAbaCsHAfdnsfeny Iataldaodidestodahat
wel | known in the art. A 30 description follows as to

all peogempinay yott eqivedisple Elefitieal ihBNAY ennient dis to felibprate OEGE
, tibodi e WO, 2005/ 000900 P nsed
inadyiegt B IR ST SR PATE Ui giegh e oniph o pea®

activ’i'ngtak d&8erel tHCinUBE BrifiahllPirAdEine0 Bell ofe iA¢lhddao dWhsre misyinct
beé, e.g., the VEGF165 nol ecul e as well as other

desigmatibny are ingénd¢BGE woll be clepr fagmdhe caiteof cont ai ning t he
desired epitope. O her forms of VEG- useful for
generating

1. PRODUCTION OF ANTI-VEGF ANTIBODIES
A. Antibody Preparation
(i) VEGF Antigen

Means for preparing and characterizing antibodies are well known in the art. A’

description follows as to exemplary techniques for the production of anti-VEGF antibodies
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anti - VEG- anti bodies of the invention will be apparent

to those skilled in the art. 5 Human VEG- was obt ai ned
Wh005i0000 screeni ng a cDNA | i brary prepared frpor/osaves017078

cells, using bovine VEG- cDNA as a hybridization

used &qu&éﬁéj {\11?[}1 ztbe Qrﬁ%epébn%gg%oglg '\‘;]gcf'lé gﬁé%‘nﬁg Q)g éls%ﬁ)r production

of anr%@&l@é ﬁa{ﬂ BY| en% @E SEHEF,¢; tbREuIO 2YeED ﬁpb@@ylsbmim@wf W&GF or a
GF; this amino acid protein is typical

fragm@ft ehqr@i contagdng mgmgmred@(gptopqq\@m fogns @%useﬁtﬂ dor generating

e e T

cells. Media condltlong cells fected

t Hemap VEGH o aengl}gea &P]Sﬁ ?lgtgrggflr%a £ humean
cellsdl?szﬁ%lgcfv G ggﬁgégtﬁhl&% F%gljé%?atlo\gfﬁgﬂ?gie%ﬁ Lrol %boﬁcgzence
246: 83062 3Td DN ARdsititied itiadretyadncodis avitolh -dnaind audqmntbm Hawing greater

i sol ated and purified from natural, sources

than 93 shomrlngy torRom s GE: Hiel 65rIng aFidPrQiEinys pygggelly referred to as

humgl}lgQn ('h C ogEé%gjt h%trﬁi't(%ren&%c#l%é} ?ﬂ ﬂrdtn?egin‘gEGWAsSCmflrmed

by eptBRgahe ﬁﬁmﬁlﬁ&’@(ﬂ? DY AVEGRmpnaisachosoreier dedid gonditioned by cells
unavai l i ng. Accordi ngI further effqrts

translﬁmwlélp( the hugnan WREF £RAVA E;@&cggcgthgggghfgqagog @Egﬂp&l% grdothelial
bor at or
cotsy Wue Y R BE R SRS Ayl o PRI BEE p? P1 2 "
t ARRQigh)a vaVEHir énslottpalest egbvth factoradoukt be xs()lateldsastd epgrlﬁsd from
mul ti pl e honodi nmeric forpns (121, 145 165
natuggh gplggeg fgmqb@e@@p@tgelfggq;utwgﬁgq 5612}'[@@1}1 pyvlfé)npqlg%tmns of the protein

in foﬂf(‘tu é{ zhn%tt woktg b%‘gn?ﬂ }éﬁ% ga)if-léfrf]bﬁ a%@e)ﬁfégéggg IPF reg?xrfreé‘mg VEGF

proved cMﬁrcb&lI}dlﬂh@ahhg nAvtdrbingfy ﬁgthes sfifored wereiugtentaken to clone and
affinity. The heparin-binding forns of VEGF

expressoaiiel vmet:%@bmé@r%%ye%@qﬁeﬁ AN Earran (190°) Z?%OJ%W
Invegtfg%lttz%ifz Yslgh E &1k O{x{ﬁﬁtﬁé réf%;re}{égéugfﬁi:e%%n).ac i d sequencing

e car m nal pept entified after
PVEEIF i§ eﬁﬂ)@@\éd@ea ivaricdy gﬂﬁ@ué\d #&imiltiple héwmodomese foemei(12l, 145, 165,
"core" protein, VEGF (1-11

159,51 266 ARGS9 IR GPOAMEROGFONE GBI BEBRRLS ROGLPLELTE, FEECF i is
a sogg rﬁﬁ?(geéegsthgt%fog{ 1#1&%;3@ %nrAf fle fon QxdfoﬁnSI L G@bﬁﬁ‘ ﬁepann with

f'orms eceptors-wt ar affinit
proge€Rivalyafighed afflifttyl Mha mbpa{%ilﬂﬁg oo EGF Savbe eleaved in the

nol ecul es structurally related to VEGF
carbpwemmmué by plsen toreleasqr difiysily formeeat Qﬁéﬁ: vélﬂl%?efd;%equencmg
of th%%ar%}; ter al?ﬁpt (%%ﬁﬂ%ﬁé?ﬁ% Ha%ﬁh\ﬁ} c‘l@g&: eﬁs Ar%g QIQH 3Ghino

termthal "&&891&btein \BiGF 0l 0@ isdTiednas aﬁama&m tﬁﬂwie;utmhgmg
et al. (1999) EMBO J., 18:363-374. A re 2%
monop]@aglémubq:mps @ur(l\/@@hga{gt}bodpﬁégefgg@c}]tq %éln gé d soluble

roresS S s bimt SR oY TS sOmpl G el yEGPs ﬁ@nodlmer

18§evkers brolk@Besitrudtural(y8R6d tPVEGE Matel alsoAwan ideftified tdsenﬂy,
93:1988-1992; Achen et al. (1998) Proc._ Natl

Aca
inclgting plasmtogrosdls faeg (PIHOFrVEGHR, YBEEH: VEGED) %B’R@Fr% Ferrara
and B%vis—Smyth (1987) Endocr. Rev., supra; Ogawa et al. (1998) J. Biological Chem.

273:31273-31281; Meyer et al. (1999) EMBO J., 18:363-374. A receptor tyrosine kinase,
Flt-4 (VEGFR-3), has been identified as the receptor for VEGF-C and VEGF-D. Joukov et al.
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involved in the regul ation of |ynphatic angi ogenesis.
Jeltsch et al. (1997) Science 276:1423- 1425. 5 Two

WW/EBF/0emeept ors have been identified, Flt-1 (aPGDUS2004/017078
call ed VEGFR-1) and KDR (aI so called VEGR-2).

(199655;':'%I %39 § 1%@ é_% ? 8)2(5@9 rogtgl_)(gﬂér ﬁg%g elg§§|9\.°§[19%§ 1892; Achen

et al. ﬁg%ﬁﬁ%‘c RS Sc‘?\@SA@@WﬂSSSlaﬁﬁ(}E&aﬁa&&nﬂy been shown to be
uropi l'in-1 has been shown to be a selective VI

involvedde pearegulatidreoft lymiphatit anigeoghegsis: iJaltschichak ﬁ]g99\7/t§;tence 276:1423-
i sof orns (Soker et al. (1998) Cell 92:735-45). Both
1425F1t-1 and KDR belong to 10 the fanily of receptor
I‘I WOPEAR fré%epﬁseﬁax/e%@éﬂdenﬁﬂi@ RitKs(akormNéEVEGHRANpd KDR (also
an1 y O ansmenbrane receptors wth diverse
calledVBGOBI-T)alShitatyh i 4li G§90)6¢)n¢ngegee&1519—§27 1 d;‘a\@ﬂesrﬁt @b (k) Science

255'9%%2)9,1 e%%‘;agg%g, E]-éggiézqg ﬁ;é op h%}{esf g,e ennuln | nc 573‘3?586
Neur%ﬁﬁx?—e QL peetnrkﬂ)wﬁrt bé Eléglb&ivef\QEGF t1?&:6?1"09 Vébha t@Mind the heparin-

erentration of a variety of cell types {Yarden
bindiAOVEGH isbfolmg (SE8) etAhr(19F\CellB2035eth). Bath433 apigkDR belong to

| h d Schl 6l: 2
oo 208, S eRE it (1350 45 Cob B 2% 26y o
transrlnﬁl%%ﬂvge ?écg H\’ﬁiv%ﬁe (ﬁ§;’glk£l%cﬂlﬂt19§" AT PREN, atleg nitleteen (19)

recep r an mul t| e cellular substrates, and

dlstm‘éthiFKCBuBanIuMes Inave &emajdeemfyedn The eacbpmamme@d@n@@éRTK) family
Ulrich & Schli eSS| n 1990) 12

inclué@cfé%ﬁpmrs A T e T

t bAALAT 5T M REPS Ulﬁfbhvunﬁrscmessmger (1990)
(Yar38e0| Hgﬁ%ﬁg%?§A®§c$%f 1 gand), typlcally fol |l oned by
Cell 6E2EPLSS). Theriulimsid funotiorsof RiKaisi astivased wpes omd binding jvhich
prot ein tyr03| ne ki nase act.i vi.t,

resultsyin iﬁb%?ﬁ@@’ﬁ%’é’ﬂ)ﬂf the 1560t 40 %tlﬁetcg]iulélf Sgl gt{% 2 g%d subsequently in
a varjet egil %ﬂufa? Eesé&?s%@ Ithjldﬂ ISchlesh? t(f@@? dvg 61 @03-212). Thus, receptor

es an ot eforrralon n&exes vvlth
tyrosﬁwﬂ@@ﬁb inediandd siyttad phasintiorsis gmaaued; by nnur@c@Uu intesggtion with a
facilitate the a propr ular r
specifig| growﬁhﬁp@pbglgaﬁc? gfcjlcqw&ﬁ bye;s%e%)& 18%1 s?mgﬂatmn of the
intrngcch}i)r}%?&n i ﬁ)étaF@\ﬁ dridl8e Sfﬂr‘ifaﬁﬁfmé%)ﬁ&f}ﬁﬂioh Bﬁﬁing sites are

essi nger an (199 Neur on
thereby u&tddrfaﬂ inyracdiloldn sfginbl mammwtmm@diwéessa@d dend to the formation of

I munogl obul i n-11i ke domai ns t he r
oL TN
cell res 'oﬂs% KL, Eta,%&gll dﬁ?s‘?&?'aﬁ?ermmﬁhn'rﬁethmlﬁrdfféﬁiseéh&gesan the

e-1nsé omai n. Matthews et al. (1991) Proc.
extrdN@lhhlar mAeEGvirGement) Sk, 8&11@&313@619@1310,1111‘1’@1 2N eugpn 9:1-20.

(1991) Oncogene 6:1677-1683. 30
Strucetmaﬂlmdmtléé’lt%oﬂdclﬂaﬁélav%\?ﬁvelabTBFJé‘E bR IRRYs b e
extraICﬁ{l A0 55% 0 Psi % a?érﬁerﬁﬂg ﬂ)%obiﬁi { &SnkeRs tyrosine kinase

aper| Orea injections of the rel evant
sequéfide WiEith aidteai &djby\aannase-lmsertaijontam (Metthdws & aR41983) Proc. Natl.

2005/ 000900 PCI/ US2004/ 017078 t t
Acadibel GOW TG0 KN o) IMHBGRAT 6100 (R

species to be immunized, e.g., keyhole l'i npet
henocyani n, serun1a|bun1n, bovi ne thyrogl obulin, or

(ii) Polyclonal antibodies

Polyclonal antibodies are preferably raised in animals by multiple subcutaneous (sc) or

intraperitoneal (ip) injections of the relevant antigen and an adjuvant. It may be useful to
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soybean trypsin inhibitor using a bifunctional or

derivati zing agent, for exanple, naleimdobenzoyl
w@iosoeneeci ni m de ester (conjugation through cRGI/ERI964/017078

resi dues), N 5 hydroxysuccini mde (through |ysine

.residue | yt ar al dehyde uccini c anh [ : ,
coniigate e Rlesanpest i o RRAHG el MFoe PP L e Spg R0
immEHiPAD 3 o, ARG Bk EhdniB¥YaNiZ 8dnag albaffin, (Woeindnhyrgglobulin, or

I mmunogeni ¢ conj ugates, "or derivatives by conbining,

soybeangrypsibO@hipifoousifg gbiferfctivha op detiedtizingrageninfagae@ples or
rabbjts o 1 ce, . respectivel) W th 3. volunmes o
malefrg oY g BBk ot Gl T I Rl
' hﬂﬁé trofbh ARQinBYddRLE cRitir8ifehyde SsutBiidanhglgde, SOCL, or
hydrdt”ﬁéﬁ%ﬁ]?rra s& arroeébﬂo}}gglt ed w t)ﬁg1/5 to }?/810 t he or?gi nal ’
R'N=a@ENR{ whek Bept R Hae differonjalkyhgeoupss Freund' s conpl et e
adj uvant by subcutaneous injection at nultiple sites.

Sevienld Qe IdnAaied hgdies tidwtiged, imhminagenibtagugans, bhderivatives by
serumis assayed for antibody titer. Animals ar

combinimgt e, 430 1 OF et SrPrpIH Gr0RIuERiE S EII or fige, respectively)
with 3 Yoaes LIRS pd Sl A G e SN AR Bad rmally

multigl §xgh Ghedhddte (@iithe dimalsessbddstadi wigh I/Sagdrio. the original amount

nj ugat es al so can'be made in reconbi nant cell . )
of peptitle or eorugas mtRspund 'srogEninie adjnya by sggFEaRROUA g ejion @ multiple

.. such as alum are sujt ' .
s SEE 4% P B B 87 4E DR s Boooy e
Anirdlt bRAHosed BN the tifeR PRatdags. NBretdisbliythe halammhisrtwobwed with the

first described by 0 Kohler et al., Nature, 256: 4%5 )
conjyiged7 &) the sameraiytigsnia conyeaied bradifsrnt proeinandpydrqughg different

Patent No. 4,816 I ' - et :
crosy FHERE BPestn O igRReppp S bR el LA i Catho as protein

fusidh8BI&Y, aBfregdiMGAGHEs Bivhke Ylunh Sreisitably asd ta®nhance the immune
her ei nabove described to elicit |ynphocytes that
respgirsoduce or are capabl e of produci ng anti bodi es that
W ll specifically bind to the protein used for 25
(iii) | Mouodlardlicnribodies er nat i vel y, | ynphocytes may be
i mmuni zed in vitro. Lynphocytes then are fused with
NyRhed8Bn4 ehlibodiss Mgy be suild adhgthe hybridpragaethodSirsthesgibed by
ol yethylene glycol, to forma hybridona, cel
Kohlegstih é\,yath 4951970 PBAY Bemagh g}ﬁ Eﬁcﬁ{rﬂgglaahfaNA methods (U.S.
Pract j .59-103 (Acadenmi c Press, 1986)). The
Pateﬂty §14d%§6&5@1 | s thus prepared are seeded and grown in

suitable culture nmedium 30 that pre C '
i bR, ot B 5 i phal Bhamscr o
mace\thdifley Ok ithhifiniZdd hiBadinaBieeRb@bedyE bidTBlyaphbsytestthit produce
exanple, "1 f the parental nyeloma cells |ack the enzyne
or ai2SapibleaDEbICHsnatPoticugrovAll sperdially hindde s prpiein used for

25 RISSRRShosHl L4126 358, LT O IRy on
fusell RAHHUHFe15MA ¥R isM I esui@BleTORAEhiht, sBflflad fulyBtEyla® ¥, to form a

hybridoma cell (Goding, Monoclonal Antibodies: Principles and Practice, pp.59-103
(Academic Press, 1986)).

The hybridoma cells thus prepared are seeded and grown in a suitable culture medium
that preferably contains one or more substances that inhibit the growth or survival of the

unfused, parental myeloma cells. For example, if the parental myeloma cells lack the enzyme
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medi unm), which substances prevent the growh of
HGPRT-deficient cells. Preferred nyelonma cells are

wo beseowbat fuse efficiently, support stable hpghubkmoed17078
5 production of antibody by the sel ected

ant.i.body- pr oduci.,ng..cel.l ikt um f
o B SPRRH S AT RR DL, b2 B rsdir o
the h{RICAIR tFftdlly!viiNascladehyPokhiBine)ehiaoptetin nad thyrsidate (HEAT

hose deri veg from MOPC-21 and MPC-11 nouse tunors
medismpiwizth sibsrapoestireveghibi growibtof HERR Bapficipntaels-but i on

Center, San Diego, California USA, and SP-2 or
X6&e A8 iR nealells areakase| i ifesefefficienthye suppert stable Mghdevel

Cul ture Col|lection, Rockvill|e, ryl and USA. Human 10 .
produsfien of gy S UESIRFHEHBE G B BT D540 Be I TP AL e dg o medium

ha escr | i ’ 1 lines,
B
such 648849 derBreadayn M@PC-all .and MIPOA I emaise Amhorbawailable from the Salk

_Production Techni ques and Appl.icati . PP 1-

InstitpiveFel EPistribaiier Cenjeg.cSan ng\p,\Q%h ,rmfdggl% axpdéﬁ—? OF 8%3—Ag8—653 cells
Lnedi.um i n ' ' QWi 5,qa5SAY ee

wail g T T A B R o gy Foman

myel883iaf8 indub&haimhh BeBronBeiings @lil lines tlse hbvebkenglescribed for the

A G I D N T T —
o1 L PR PR o AR, . 5165 e

DekliefNHA0RB&OY hentosgssay (ELI SA). After hybridonma cells
are identified that produce antibodi es of the desired

SEQfrE bfeldtim in wRicRhlbriddnYa cel8 dfedsroR @ty iy atstyed foe pridactés of
may be subcloned by limting dilution procedures and .
mongelom abijbatiestizctd metingdee atigannBrefoypblycihe hinding specificity of

oS35 8 CEOTEL BTy B, G55 BBy P gt o

by ath M 531D B RESEads AL stkdas rh@bineXasmbey RDAMaNgymERiked 640
medium | n addi'tion, the hybridoma cells may be grown

immimoabsutbeatsassaydBLA¥S). t unors in an animal. 25 The
monocl onal anti bodies secreted by the subclones are
safttalibyideppatid ad idendfied that podh¢aantibrdigs afthe detifedegecificity,

st s e oA Ty s e B0 O R Ehe e PRSP {Hgp
grow’é\i lgg#glﬁfa%? Fremddd {(3(%%+§ RS Bne A AIBRIRGY PRNYiple98hd Practice, pp.59-

rophoresis, si's, or affinity chronat ography.
103 DNAdemeORleny 10$6)).nSuiebleondiureamedib bofi thss puspase éngiudg, for example,

i sol ated and sequenced usi ng 0.cqnventj onal .
DM e BENES] (40 Taedigy T s HiOTo g BRECPEBEF o By BbES iy 2
asci&%%ﬁm%oe}gﬁpéne%rgﬁiﬁf' nding specifically to genes encodi ng

eavy a ‘ght chai ns of the nonocl onal

anti bodi es). The 26 WD 5/00 4 th

oL o S TR LR BT PRI Ao
culti?MhediE GastinR! BE@ Br st BNAnTEtidagl ingh@getbbulih @urification

expression vectors, which are then transfected into
procedats sehlas, fouctanale proteil A-Sepharase, hydroxylapatite chromatography, gel

electrophoresis, dialysis, or affinity chromatography.

DNA encoding the monoclonal antibodies is readily isolated and sequenced using
conventional procedures (e.g., by using oligonucleotide probes that are capable of binding

specifically to genes encoding the heavy and light chains of the monoclonal antibodies). The
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siman COS cells, Chinese hanster ovary (CHO cells,
or nyeloma cells that do not otherw se produce

w0 pavseyhobul in protein, to obtain the synt hesPGI/U§2004/017078
nonocl onal anti bodi es in the 5 reconbinant host cells.

hybn&ﬁr%ﬁt(j? nant aglaiopqgt%%re&’ Qo (2{%?1 P%ker e oﬁ?eddﬁé(ﬁl‘im ‘?ﬂ’ay be

place@ito Q@Qﬂe@ﬁome@@ﬁ; | el afertn@mmssecmnnmdssmnamm dsrompli cells,
anti body phage I'i braries generat ed usi_ng

simianecOib icellse Qhwgseghamsé@r gviaryMe &@} @eﬂlﬁyoré{lyeéq)ma ccp@ﬂtngtéio not otherwise

prodlg'égmgrglilOSI% ulé 129 «%m 49 éa%%gs %th%ls of %@ﬁ%gﬁal [btlbodles in the

recorBbiRhnt: hogtze%ll§ 8ie&MbihdR %il()dudﬁ&ﬂ of heibbliies welbbatéseribaf in more
murine and human antibodi es, respectively, using

detaipbedge. | | brari es. Subsequent publications describe the
production of high affinity (nM range) hunan
Jntifhkkirembodinadinj antibbdies b amibodpfrigmeits edn he isolated from antibody

Bi o/ Technol 10: 779-783 199 I
A TN IR SN LR A
t I
.54 QI B Y A 01 BB A6 75 .ol

BioL(19981-597T11991) ddhesie: the iSohitignef nawriae and biman antibodies, respectively,
alternatives to traditional nocl opal nti.bo

usingphsge dibragics- e§h1?ﬁealerév§ prljicafigrs dasetahe (e P 8%%‘%1%*1 affinity (nM
rang ;llt 1 ua%datf ?C)CP % i ngWaB& Jogi ézo%chﬁé%g)ﬁ X6:TPY-983

equence for human heavy-
(1992))dasl wehds dbh’rﬂjnliht@mﬂ Sﬁfaﬂtordmdan ma/olrenqnhtanzmomfas wlsgategy for
honol ogous nuri ne_sequences

constuging, weylargaiheps Hpraries (‘Xﬁtefhopﬁf‘o%f al s i Ress 31:2265-2266
(19930 Thitd el kc%ﬁ%ﬁé‘& are ai%le eﬁ{énpaiﬁvesoeéé&a%ﬂwm mehéul&gﬂ hitibody

minogl o n codi ng sequence all or part of
hybrmﬁiaﬁeclﬁlﬁgiésmeiscﬂaﬁorﬁofnmndcmmhmgibo&mk| n pol ypept i de
Typi cal I y such non-i munogl obul i n pol ypeptides are

SHRSHNAUAIEH mhP be hitRlificdN £dr @R ﬁléowsdb‘sumhng fheasotlingaequence for

or they are substituted for the variable domains of.
humambezyt ingelight chatbicansignt somainstin akica At hs daolegons Btige gequences

|ner|c antibo e
;g A TR Bl FRAT (YA B30, B8, SERed 11984, or
by c@s‘h@éﬂ'ﬂ? joifHg! 16 @i BaH dlﬁlhﬁ |cb@1n§ a¥duetce apexcpa&u ofi theycdding

a differ ent antigen. (i1v) Humani zed and human

sequamndei fonal ness- HAIIiuuﬂﬁnblzlédPCéYmPB@@ly has one or nore ami no
acid residues introduced into it froma source whi ch
| Sypicallytsunmnon ﬁhmmgiohsulhpmﬁype@tiﬂmasuhsum@i foude Can%ant

BRI R R
compﬁ%% éH @?tl 5 Bre8RSEHihdlid Mwﬁf%ﬁf iivedy E(ﬁhﬂ)@i\ﬂlgn&le antigen-

ter and co-workers (Jones et al.
commrago@@/@@mg@@emmz 80 4itpen 078 anmemgemqmmmgs% having
(1986); R echmann et al., Nature, 332:323-327 (1988);
specyfEgity esf%ﬂlff@fenépnﬂgen&. ence, 239:1534-1536 (1988)), by

substituting rodent CDRs or CDR sequences for the
(iv) Humanized and human antibodies

A humanized antibody has one or more amino acid residues introduced into it from a
source which is non-human. These non-human amino acid residues are often referred to as
"import" residues, which are typically taken from an "import" variable domain. Humanization

can be essentially performed following the method of Winter and co-workers (Jones et al.,
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correspondi ng sequences of a human anti body.
Accordi ngly, such "humani zed" anti bodies are chineric
wapioshoddes (U.S. Patent No. 4, 816, 567) wher ei PCT/US2004/017078
substantially I ess than an intact 5 human vari abl e
dogpi. ¢ €3805FL5PPAIRYY Verhoeyen er al.,
Nat”@e%@ei%ﬁ?% @%?@ nig%%hﬁb#ﬁﬁgléggag%}e}é f%jn pr ac{ll 086‘}3 crioeyen et a

ScienbdlPBDI1584L1586 (1984)) e§y aretifuyipg edlehy CDR®N CAIR sdojodices farrthe
whi ch  some CDR residues and4$055|bly sonme FR resj du ues
corresroadinglsequencrsed aﬁylmaésﬁn&b@%y teserdingll oryeh Ehurganiged” ppiibodies are

5o 28 b D SRS b RGBSy o

hum?fnh%naﬂlg dBHEBMA8 %@ex@.ﬁfbsﬁﬂdﬂdﬁ@ ths coggsponding Bd:qaemcetfoom anon-
reduce antigenicity. According to the so-called

humdhlspedied. i In'practich darmanired gaihasieseare typicady haman anitbodissdn hich

ent nt| S-SCLe a [
some ¢ BR AP 1P BT ILHEHE TR DTS oy 0ed S e analogous
s1tesﬂf%ﬁ£ht%ﬁ89&di§§ which is closest to that of the rodent
then accepted as the human franmework (FR) for the

hlg’%%g%gg 11%8% %}%‘ﬁ%e% @Iﬁﬁrelste ﬁ)oﬁ)’ hght and héh.%} UtB@Je -used in making the

humal%d%ﬁﬂibddies(ll 981%)ijnpoanttth esduce aim[gd:nustes Aa;cqndmg tg lglneaqo ~called
framewor k derived fromthe lgansen

Destifpanetin ORI ca Pt e pAREIE APRRTE AgPd) SR dhicTegped against
the ent“:fr%\i%rafip gf PI?OWH %@Uﬁﬁbﬁ@ﬁ'&ﬁﬁﬁ %e%déﬁé’esb he $@fhah Q6quence which is

severa erent mani zed anti bodies (Carter et al.
close?f t@&hat Nﬁtﬂc ro@eAds thSa hccepldBAs ﬂ&glm%ﬁrz(tHM)( (FR) 95 the haimanized

ancioprp Tt o HadreEeldat 2aob LR R el f MG gty 436:901
(198?&\/%}1 @Ief";nb%ﬂa)}iﬁée fao}lgarhaﬂar Zn &k IRAvaFoRtheEonsensus sequence of

ol'ogical properties. To achieve this goal,
all h@6ePidibogict of apambelfaesmgcbumtf hrgut ottheawy clreens. altei sbiog ifagnework

ey Be gurehTobe Ve iRy 38%&%@@@%2% Feeih gy Ba gk Acad. Sei
UsAUE- ks (1665 BIIEN3 LENAIAREE] (5103608 evogppr ent al. and

quences ee- di mensi onal |nnunoglobulln

R T O A, 8ty
anu%%i{ ahd 6@1'61‘3fa"0'8ta‘5fé HibloWRhr @bperdias] To sqhievye this gbalbheording to a

hr ee-di nensi onal confornmati onal structures of
prefamidantthe], bandhided entmmhm@gq PIBPATESh bY 8 firsgiesed. analysis of the parental

ion of these -a
st RRRESE RS BB BRI b e s o e
parefa g0 RkSankAEAY 6hU I ThRecS@enearioaal immumogloblikn modtly sies
of residues that influence the ability of the

commanti atatlablé mrdare émﬁl@t) forthess skilled infhesiry rﬁwgalﬁer PRSTERYS Te
N

selecﬁ&i ERa G RRh @O RIVulh iséquehictsh Tdpedtivar Falsed dablaynpémnits analysis
for the target antigen(s), is achieved. In general

of tlkcIynBlercs hausigucrie (e tionjngtthasandidap snappeelplin sequence,

e SRSSH W HEDERE b, S5 L QiR M o i

its aﬂ@%&np%ﬁh?%gy,tfq{ RERIEEC Ot HeABRERAIa6d BinBRES flbﬁl e recipient and
are

import sequences so that the desired antibody characteristic, such as increased affinity for the

target antigen(s), is achieved. In general, the CDR residues are directly and most substantially

involved in influencing antigen binding.
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capabl e, upon i muni zation, of producing a full

repertoire of human anti bodies in the absence of
wepasgerrous i rmunogl obul i n production. For exam@i/gs$2004/017078

has been described that the honpzygous deletion of

the antibo o hrb@idal ANimbd RR&) titht are

) R e e S

capalfl®, 'T@bﬁhﬁmhﬁﬁh@d)ﬂ o prddflcmg dagle apestoae bi uoniyn qmtﬂ»ddm irothe absence
Transfer of the human germline i nmunogl obul j &)eaﬁh
of endogeagus mml@ehwmdﬂéumt%@ﬁexm@ it s peenglepgriber that the

oy RABSEH S QPRSP RS 50 LT Qi

germ/'}ﬁﬁ%ut%‘t' mick/RAuItOR t€ 188B}ion dekatoguidus aetibaly.production.
Nature, 362:255-258 (1993); Bruggermann et al., Year

Transfnr cbfrtlm]mman gfergehl(qlgggl}nogg}wh@lg@%grgqy iaugh gerg)olnpqdpmagt mice
25 bodi d

o 5o PP HBE RgSled iy

Jakot')\éRJlts B\ Proc, 2o, A4d. (skR QJSA 9Mazr5515 (B}93§§|Jakobhv1t$\/bd al Nature,

222:581-597 (1991); Vaughan et al. :
362: HSewo(ﬂ%B@ BO@g¢1908)e al. (Ke)ar/smlmrnm T 6%1@1&9%} @@WB@@ et al.

Natu&?ﬁ%ﬁ??g b oA 1%6412 gzﬁ'{e aq%onlgei ﬁlenv g ?@;ﬁgbﬂf“% Qﬁnk@?% libraries

(HoolEftdotEs Y. eﬁ MblaBEzﬂ obephyt (1999; Mﬁkb eruiQfy. Mot Bedl., 222:581-597
ntibodies (see, e.g., Mrinoto et al. , Journal of

(199 Bj; Mahghmnczabil. awwralauphgislébaw PADds 24: 107-117 (1992)
and Brennan et al., Science, 229:81 (1985)). However,

(v) thesedffragiments can now be produced directly by
reconbi nant host cells. For exanple, the anti body

fyagne *ﬂéoﬁnfcéjlaas Reeibsel advetbpba a6n thé bmdacﬁommhympmg“eagmems
l'ibraries scussed above. Alternatively, Fab'

Traditicmglie hese fragmbels aierederivpd Xir proealisic éidgeﬂl‘e}h?femaebﬁﬂbodms (see,

e SRS o A PO NPy 117
and ﬁfé‘ﬁﬁiﬂjétw $Qem202 L8 1 @@BSDawaeﬁé@ﬂle)séfrﬁgragﬂEcmﬁnmhe produced

be isolated directly fromreconbi nant host cel
direatlylttyueembdedn host el Fuezample, M@BPQQYJ&W“(H“ be isolated from

the aapgc&cfy ;g%ég%féﬁ%n?sﬂ 13?11;%% ld aé)%,g% 3RP[ n?ﬁ%lel% GFth§%§f%<a§H§§Q cfan be directly

reco%?@dl Fr@m' B 3liah@eh&nichidy toupledf tb dgieRlab) strigmhentsSEartélrs al.,
6185. 25 (vi) Muiltispecific antibodies

B1o/ll7tdlnmk)g§a §0155- 167 (1 398 eccnlies i naiheg apparshs F@pbps fgagments can be

1solqtﬁ5{ digegly fro grast L Woli) d%il{],; q%lrstegn | c%ﬂgfeg Zﬂper teé/mlﬁ g ﬁdsﬁlé'e productlon of

antﬂ&HdZFﬁea%fnfeht@ vallbbk ?@dx@ﬂi 10 B&Hl?@llad pr@dﬁtiohadllﬁsth&r Ellnbodlments the
itronal speci ities such as trispecific

antitsodly iof datiessis arséisinelirp s Sreampyt (¢ Sex B 84iL8BWhen
used herein. Exanples of BsAbs include those with one

(vi) abitipecific edtilwgidsnst 30 a tunor cell antigen and the
other armdirected against a cytotoxic trigger

RIBSPLALiS bhtibodtes hané bmbRgRpedfititie ot at leastitwo piilfﬁﬁent antigens.
R2/ FcyRM (CD16), anti-CD3/anti-malignant B-c

Whilelsnel molecgles lnotmﬂl}’a\ﬁtﬂl ordy BERAW O ARt EISIHR- é)llﬂpFClBg sntibodies, BsAbs),
ant I vggg@@e[} 61%%1516 %S lé‘i%b %‘n Se%ﬁic a@)@i%bdlg?arg@ncompassed by this

expression when used herein. Examples of BsAbs include those with one arm directed against
a tumor ceil antigen and the other arm directed against a cytotoxic trigger molecule such as
anti-FcyR/anti-CD15, anti-p185™*/FcyRII (CD16), anti-CD3/anti-malignant B-cell (1D10),
anti-CD3/anti-p185™%2, anti-CD3/anti-p97, anti-CD3/anti-renal cell carcinoma, anti-
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CD3/ anti - OVCAR- 3, anti-CD3/L-DI (anti-colon

carci noma), anti-CD3/anti-nelanocyte stinulating
whersoeeoanal og, anti-EG- receptor/anti-CD3, PCT/US2004/017078

anti - CD3/ant| CANAl, anti- CD3/anti-CD19,

nt '- I
L e

stlmuﬂeEﬁ Hofbhe a{ﬁ@ﬁ)g, mt-Eamec@wrmnnm3maaDmm@dﬂMem-

5 31)/anti-CD3; BsAbs with one armwhllgI |ﬂa%s.
cm/spte@l)h% antl-¢CDB3AMa Vil Brasti-uaveal el aberipromeleay I %?\é t-CD3,
antl-tghgéjgle%%g%gctﬁ?l)ﬁl(gggg?nrﬁ h?ﬁu-@g? Bllng Iagéoc agad]antlgen (AMOC-

31)/2ARIADEDBSARith S@Pahd WhicBMinds @Eéulﬁmny t6 aa:mmowamﬂgam md one arm
anti-interferon- a(lFN-a)/anti- hybridoma idioty

whiclhirids GEfoxirt suchiap exalaapoaxnéﬁn@—ldés Ab% LA et r?é‘tl -CD7/anti-

o TSR S SR AR R sty on

hybrlﬁgﬁll‘é%ﬁtyﬁ@ aﬁfl GOA Ahti S ﬂka@dl@%ﬂ%s@oﬂé(ﬁd'éﬂglgte@zyme activated
onyci'n al cohol ); BsAbs which can be used as

prodrfulgk) sthcis mnlam@msalk@lm rhosphatase (which aatakyees-qonyergien of

en a tor t PA n LR an
mitolfy SR PHSRE eyt B ABYER eeBPhi st bl tebbrgsed a5
flbrlﬁ(fgﬂ?t 9 shéHHéfhﬁuqmmJ/ eBsshO pﬁ@ﬂninog&ﬂﬂ adtdadr l(t@@@pdr@ll’-ﬁbnn/antl-

as anti-low density Il%g protein (LDL)/anti -
urokineseetypo plaminggerragiRator (WRANRBSAbs fqrémtmg) muB@M@HfPéf‘rXCS to cell

use in thera f ecl us di se
surtaofoc RS 1 18- R ree Rl Py, Bpror (5. FerRI
Fcy}'&mﬂ Fc@cﬁ%; IBIA®S SHHRE IR a9 6 hEisé ik idiseareh thza anti-CD3/anti-
anti anti- HV; BsAbs for tunor detection in

herpasi snnnplea virum (H$ V)b asurahCQilsreafmt@L CPA camplexfoftipfiuengptanti-FeyR/anti-

I Y L TR

CEAZtRPPTA! QQPEISSFWaﬁﬂIH fea! BskAbdas @btihe hdjusis; add BRAbs as
peroxi dase (HRP)/anti ornDne

diagmostit tedssuch 88 amu -rebhitlpGlatiSenitine amti-horse radish peroxidase (HRP)/anti-

i o AR oo

gal21(§8§1Jla593§34(8J '/es (8203 i'1c %Bdw@ﬁﬂdlude anti-CD3/anti-CD4/anti-CD37, anti-
[anti - ant i -

c1>3mmmcnmnmam7cama/ ami- CD@mM CBS@p@&E% Bisperifis @pidlodigs ran be
prep?.rpgﬁ%ﬁfar etg aatsbqggegﬁ)r 5 ﬁc?cgrpta ntn'ge% a%&?ﬁéée%&ﬁ:yantlbodles)
{Htharl forHakina 1GRATDROUERET 67 %%33% PR prbduction of
f
R B e s

chai MV hteclfahﬁpalit\spwkieha ﬂmma)hauﬂ Ihhf/@dlﬁatens srecificitizs t(Maldstein ef al.,
|l stein et al Nat ure, 305:537-539

1983
Nanq(ge,cﬁij55§7oi39t(h%83r))a Resansed $he FRadem 3659 Bgllr%ﬁmq globulin heavy
and Egl% gﬁam? sk ! %Fﬁ ?(z%daélggséﬁ)r et :a?@féﬁﬁal(xﬂfiﬁﬁié GfT?@ different

uce’a po erent antibody
antitaly esdlt@ges, Off wN&bh ohly@nkhaothe coascithispecific sgutture. Purification of the
bi Specific structure. Purification of th corr.ect

corrend Inedesute, Whishdsusually €ong bx, alfigiy cggpnglﬁqgr ysteps is rather
cum &g&g@: %glﬂg{) §ductt s arg' g)rv@t $]ar p?ro%ggmgg 28 Wl RAFint W

ocedures are
93/0@8@@ .08 BOTIalnd0Rer &3 ogm Janot3655-363u1eeker et al .
MBO J., 10:3655-3659 (1991). 30 WO 2005/ 000900
PCT/ US2004/ 017078
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According to a different approach, antibody variabl e
domains with the desired binding specificities
W@ a0vsiotooy - ant i gen conbi ning sites) are fused POI/US2004/017078
i mmunogl obul i n constant domain sequences. The fusion
N iPreM [ W hd\desired bindin
PSR Gt Iy R bTAGHL PRAD, 0 A% i inding
specikicitige (anGbdy-amibefd3mbagosits) drt fised po afmnneglotdinleusgiant domain
the first 5 heavy-chain constant r%gLonzﬁgk%% .
sequenses. al e fugion pecteiably 1 wibaa dmpumggloppim heavy shinsPRsiRT glomain,
present in_a | f E ONST | :
A e B e L R e S
heav{l@Bdih @6nstil SediSNICTOD) @Bisiding theghtt netedsary farlight cisdn biading,
I nto separate expression vectors, and are ) .
presembint at denst enst @fdhe sions. DINAsancading she igrpunoeiahulinheayy chain

. provid fo reat f h0id I j j t :
s £ B o AL PR e s
vectdrB, 2h8 aRTRAGTERRI MdensuiaBighakt gradrias. Thistpbeviddsyfeegreat

pol ypepti de chains used in the constructiagn _provide

flexibifiey wpidjusting flieahefwal preper§onseiiiae tree pRivRePHe TRgMEeRHE &Y t

t he codi.ng sequences r ' ' .
ermbieRS i anes i prssl B eEpghechide HAEE B RAn YRR kion
provitle th€&ftimiSiel@0! TV RERSWERr, Poadible tb thsed td codirg sequences for two or

results in high yields or when the ratios are of no

all thpeer palypeptide clalgginfone grpressiabvectpr vhsndheernaessionsd at lsatidwo

of this.approach, .the hjs i f . ' ' .
oo ER SRyt o MR REA PP R S o nqpericta
signi?icﬁﬂ&e?t bi ndi ng specificity in one arm and a hybrid

I mmunogl obul i n heavy chain-1ight chain pair (providing

aInSaejerf%grgﬁ ieﬁl‘%@i PSS Mphtdhkh, itRe bidfecifid AftbodleRarel domposed of a
was Tound that this asymetric structure facilitates )
hybridienrsepatatulioheafy dhiam witls  fiest birgiisgsperiticy soepeoumg and a hybrid

A éﬂ@&%@%@f@g e PR B spofificit) in the
othefg1 aicll? chis !F(\%Jél}f(/i tg%t thi8 %sﬁﬁﬁ_@@i‘é'sfrh@tuf@a&ﬁbﬂt& tRE S8pafhEidn bPthe desired

sepdration. This approach is
bispeliific banpshnidrfranDuav A 4d Bomufaglotiulint dhem apenbandtiongfas the presence of

an ir%%ﬂéégig%ﬁgnéféh? g];éllil F,plbgtél? gh«le Eﬁg Ig)ﬁ%lf: 385%}301%% %P?%:%@)érﬁgga for a facile
way?ﬁ g&{ |39 t‘[ﬂlsaa?)gfd'é@ﬁ iSRRI QRS fh $AS 0110289, | For\B8d 4éRd1d of

nterface etween a pair of antibody nol ecul es
genct@ihgisspeoicnadbaties we ok exdanzme tSreeshert obnaedvin Brgymology,

121:350 (1986). The ASPERIE NP HECAIPACED SRS oy Op 3 DL Thenterface
betv&{%%ﬁ %Ill)lgf;r’ OFTEgtE[?‘ItOQS@ SRR 2h b8 Bn AL DL INSARSIARE peesmhgh of

one or nore sSmall ami no acid side.
hetefdtias wWhichart hecovarté ffoacecambinhet deilrositurenThdprgferred interface

Compﬁglﬁeggg l}q:gst?p:};?apr &Sﬁ%@gi a‘)’r\{l\ﬁa}égﬁ}lﬁg rﬂﬂﬁ%%ﬁ{f%‘elgg{l}ﬁ(}%é %‘&ghis method,
one bRk lezg‘ﬁinﬁ'aﬁ%ll side Hham§ fdth HR&nteAhGLrThEBrse Ehﬁilﬁ)_ﬁg Inolecule are

are crea 0 e interface of the second 30 antibody
repldfel ©AtH lardey sitle phens (2. byaogise antryptophenyl Conipensifain’savities” of

~with snmaller ones (e.g. alanipe or Hﬂre nLn%%. EEiS d
idengiea\or el ste ¢ EIGiL&i9P FIgP CRAELSS 8% g I h @‘Fé‘?t e of ffge secon
antiﬁoﬁ%{ﬂ%&eugg ‘.By ge%%{cin%t lgl%% arHRYBNRE e SRARPHRH YiaBerSitel (88 alanine or

threonine). This provides a mechanism for increasing the yield of the heterodimer over other

unwanted end-products such as homodimers.
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WO 2005/ 000900 PCT/ US2004/ 017078 Bispecific

anti bodi es include cross-|inked or "heteroconjugate"
wa@pioshaddes. For exanpl e, one of the anti bodi eBCT/HS100€017078

het er oconj ugate can be coupled to avidin, the other to

j.otin, . ' ' . r y s, ,
B B P AR SR ABRIE AR PR, afiRlcy, Forcnampe
one g @hd MtibbliSs Rathe htteN@onjligfié 6a9BOYquplatictofavidin, teaotivento badtin. Such

_HV infection (WO 91/00360, WO 5 92/200373, and EP d cell
antibodiesByve, fsrearBBlonperg AePosP IaEPEIENTHERE TElCHLLRYS (& yanted cells

s S AR on SRR ikl BPHTY S on (YO ARB60, O

92/209393, SHdTP 059).| HeldfoBajughre ahliboddestnsy BBMadatingany ¢dnvenient
a nunber of cross-I|inking techniques. __Technigues fo

crossfglmiémameﬁ@dbi Sitablef Gressalinkingoracats ¢ WAl KAPYVA &y (he art, and are
. h I d i ' [
s Ay 0 SR RO RafF Al st
i hem cal 10 linkage. .B al . . Scj
DS ruh A BEBAIF S RTie o been
desc@?ggbig;@é ﬁéra%ﬁr%. @69&@%&%&6, 'bf?s?k:éiﬁc Gh@EHEeSE daf bEPRPaitidRising chemical

ragments. agnents are reduced in the
linkage eBeshaen of alt, ISeiedtd, B9 810@ 8T )adesaripeagentedypuiivherein intact

_arsenite to_stabilize vicinal {j ,&zh% ol s ndTﬁJre ent i
antibodies ArorelealEFAD Qe SRETSIGEI bR T Y SERBRYS oo
redu%%glg)rtl?é d@?se@&:? of thid %ﬁ&%g Eéérﬁf)lzeﬁfglgtageﬁt@b&ﬂhf 4roie 46 sdabilize vicinal

Ivatives. Fab' - TNB derivatives is
dithidB ahb preverciatevenleedat distlfide farbtatiomi The Bab' freguments generated are

wi t h ner capt get hyl ani n is.mxed wi \ e
then Goentei 49 DRSRSCTPALE AENB et RS (IS dbe PN dpryatives i

f i s . Wi | lafrdi€e and is mixed with an
then SR8 UEPER UL A EOK vid N erchb BB and
equifielae atioust dfithobihks Fatt-TOMB ddrivativezipniosm tRezisprcifpy angibedy The
~ has facilitated the di recC; recov%r% of Fatb' -SH ... tion of
bispeqifigymrithodios prriuged €81 e Used s AgePIsHoT I SRR 3R ton
enzygr%lépl ed to form bispecific antibodi es. Shal aby et al.,

. Exp. Med., 175: 217-225 (1992) describe the

production o ful | ' ' i d Bt ;
FCaE™) Brosts? %Sfﬁa(élﬁlt éictﬁg Eggét%gr G n?ﬁ ka%ﬁsf%%gdre gtt@gllb%/n E. coli
whic&&ah Bk %ﬁeﬁﬂc@ﬂ}' Bouptél fo fansl bsphjifee iretbotizs diShalabyeet al., J. Exp. Med.,
chemi cal coupling in vitro to formthe bispecific . .
175:aaiﬁ'rziéo(y.992m¢§sqmb§¢bfcpmﬂ@ctwmqf BSBYY hymanizeddpispegiigpntibody F(ab’,
able to. hind to cells i t ;
mOI%FHLB' rﬁﬂph_%:agﬂr ent-was fﬁ%\él%E% ?«%ge?%ie ?m aés? %to%'é%g rtﬁt&ﬁéeﬁ f directed
cherhithl uplhg ¥ ido & fsNBObRYéMONitbotly nPhobispesfiagsibedy thus
human breast tunor targets. Varjous techniques faor
formeelkasgiblerte bimsbloaelln gvasernpessingithe YHGH seRpterangmopnal human T cells,

dj,rect| rqom. recanbi.pan )
o €l e SATRLARRI SRR Sy BB 0
tum&88fpeRy oduced using | eucine zippers. Kostelny et al.,

J. T'munol ., 148(5):1547-1553 (1992). 30 The | euci ne

z

I

:V%@.Ejs t?%ﬂ{i#%% E%{)ﬁlgﬂh b £08(iAS Bisgdbifi AR Srap@efts directly from

portions of two differ.ent_. o
recoRibindn0 délesulttye haraldoitsen desciihed. affrichaiplen bispetifiearfibodies have

were reduced at the hinge regio for
been PeANGee.USREAP SR FEPTBr hOUABY Aheh. Jotym e BRI 2 P55 (1992).
The-[gulc%ne zipper peptides from the Fos and Jun proteins were linked to the Eab' portions of

two different antibodies by gene fusion. The antibody homodimers were reduced at the hinge

region to form monomers and then re-oxidized to form the antibody heterodimers. This
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32 WD 2005/ 000900 PCT/US2004/017078 nmethod can al so
be utilized for the production of antibody honodi ners.
\Ndh@ﬁmdmabody" t echnol ogy descri bed by Hol | i nPE&T/US1004/017078
Proc. Natl. Acad. Sci. USA, 90:6444-6448 (1993)
V. JdneBKinRYdiabody"
meth%qagagea@w“? e R L e

conpr i se
techn@ldgz AYdEribb@bp H()ﬂ[ﬂg@bbt&zl d o, NafiNVDad: Soin 6 e80:64446448 (1993) has

t-chain variabl e domain (VL) a _linker
prOVId@i modtemﬂﬁw rwhamsla\ﬁprpraalﬂn& élsmm@moﬁ@ B Gegments
compéltse 8 gavfsyra Cﬂa&i E},e do]nga?lg g )'}gh%(ectetdqg a #h@ EﬁmN b2 GHIBESRain (V1)

by a KXEP WRAMBRNE &oyshilkt t8AloW 'ﬂaﬂﬁ@%ﬁﬁeeﬁﬁh@m@i dwenaifiy awgtherstme chain.
thereby formng two antigen-binding sites. Another

Accosdingly sty Viomdriakdamepin e |ffagmeahftrﬁ Beresd orpagnuite ey
compﬁ%ﬁg&@srg(}? @ée }é%ﬂ%lgg I f ang}/her %r Eﬁ/l?entd{h §f81?1§592‘§§ gﬁ’t?g%ﬁ -binding

sites.( ARGther stlja%gﬁffbl‘ Raking %1s‘l5bchﬁc ARty lﬂx&gmbm@ byahensei of Sn@te&‘cham Fv
contenpl at éd. For exanple, trispeci ant i bodij es

(sEv)abimprsépaaksd bediuteporied. aSee Grubgt embnb |Imm1t4t71 lé@ 5(3f§s§&%94>
(vii) Effector function engineering It may be
dagibodtek evithomoredhinytwichenlanctes bredyonteimplited.i Howenaimpte, iispeific
respect to effector fun t| on, nhance t he
antibedip® e Reprerded s Tohe! dnd | ‘ﬂ@’ﬂ?"lr 221 ?@a(ﬁ?%@ cancer, for
exanpl e. 15 For exanpl e cysteine residue(s) may be
(vii) | Bffactod figwdion engineer®g r egi on, thereby al |l ow ng
i nterchain disulfide bond forrmtl on in this region.
Theah bedelirbie to rmdnfykthd yatttiods ofjthedneantian withyrespepito effector

func@@mrgg ég%é ntﬁ%n ¢ gc‘:pjé(gq?es(s: SF ’&x?zl | {jb(%lﬂqﬁg gr/egtrmgl ga%rcgra§oef%xarnple.

2 IFe y alfee
For e%a%gﬁ Xt'eg‘%qgﬁﬁlﬁéﬁ%xrﬁ%} ﬂ)é'ﬁlnﬁfﬁc:ll}%ﬁ %gﬁf F% f% 0{1 i\ggggb At ng

interSuixpaisulfide band fonnanoﬂl in this8eg@ion. STEQQQIH()QIM)C antibody thus generated
Honodi nmeric 20 tlbOdI enhance ant.i th

may HYa WSy R L sSSP NP oS Ra e s BuepHERE gy o
kﬂhrgézg@?ﬁ{: h%ﬁ&%gg%mg g@gﬂ%&gﬁiﬁbﬂm%mces Sdo cﬁaﬁ ©EaL, J. Exp Med.

ternatively, an
176: 21a1i- bissy(1093) and ShopésnBes. damanvk h4$391%8222 @@9219 dilerpedimeric

antﬂfq%%@ m%@%q%@?aggggégbe?@/gg g}e?g &ﬁso %l pﬁ?}?arr]%lfs\@ et%glfunctmnal
crosgﬂﬂgers TERIOfbed it W%I%BQ 41082 Re%@ak%'SB*?)SGO 2565 (1993)

AMunoconj ugat es The invention al so pertains to
Altetﬂitmﬂp,mnugadse&ndmmgusemg wihiih b dupldényregions padagy thereby have

enhag%}%{ﬁ%g%ﬁ ?qtlgaxéjtggﬁl%cc %/aagl'i) ﬁé?se %gesg%ve%gc%zv 7 zﬂztz—ﬂmcer Drug

L B9l bacterial, fungal, plant or animnal
Des%ﬁ% 219,2 ? gnents ther eof) or a radioactive

e (i a radi oconjugate). 30 Chenot herapeutic
(V”’Jaé’@ﬁ’f'%cﬁéfggﬁ%&l n the generation of such

Eﬂm@%&? g%q éﬁ?pt }gefg’{a?r}a;\ég tna%%ﬂgcogﬁ%c;{ep ged ab §1gg ﬁh antledy described

hereﬂmo?ﬁhgﬁ?eﬁ e c%?(guc agent such as a chemotherapeutic agent, toxin (e.g. an

enzymatically active toxin of bacterial, fungal, plant or animal origin, or fragments thereof),

or a radioactive isotope (i.e., a radioconjugate).

Chemotherapeutic agents useful in the generation of such immunoconjugates have been

described above. Enzymatically active toxins and fragments thereof which can be used
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33 WD 2005/ 000900 PCT/ US2004/ 017078 i ncl ude
di pht heria A chain, nonbinding active fragnents of
waele@isobmod a toxin, exotoxin A chain (from PserdDnsas017078
aerugi nosa), ricin A chain, abrin A chain, nodeccin A
h h
im0 e ARl PPN AP Bin. exstoin A
(fronPP\PéqumaﬁWk RN iRYsa), I’l’iljilfOACthﬁl avar Archiim, imoldéedsint Archain, alpha-
curcin, crotin, sapaonaria officinalis 5 inhibitaor,

sarcime lowilites fariE DERFIRs, Aiarylg protees dipitolgneetentifena Pfotems (PAPT,
nd th r
prBAAEAR ST IHh 05 Sy AR IERANGRy. Sl Ll lnany omona

inhibitdflicefMi, uaaigelldNicskieticas pherfoxayehl, esomneah udeé tiefiBothecenes. A
137 1311 n990Y and 186Re. Conj ugates of the anti gg
varieggnef Tegipoedlides a@@éwﬂabéﬁ for ﬁlﬁc{é' Owlﬁg of raghigqogtugatgrantibodies.

f @i t h
ExapIe R e By 1 e (B p T Bk o) Erigfongfe (sPP).
hnitseae %ﬁ@ﬂ%ﬁ&h?%%ﬁf?%gég% OGRS L Y3 b itunctiona
prote‘i'xlfl: é&)%ﬁg%%& tsc‘Sijcﬁgg Ng i PBQ%Jﬁ;IﬂM%ldﬁhhgﬁrﬁb nate (SPDP),

suc ut ar el dehyde azi
1m1n61(hi"fﬂa?ner(ﬂ3) bifundtioasl derivatfyss &f imidbesteroydurh as dimethyl adipimidate

Hc%ea;g?ggqlgq?rgﬁgﬁgl @ﬁﬁ%ﬁg&@%ﬁgﬂﬁﬁgrgﬁ Ialf\égﬁir%é)?sucil as g{]utarg'ldehyde) bis-
az1d<gbérﬁ]g&1\ﬁﬁ§ gstu?? ad BN ‘Eg L aZRob Q¥R ﬁe&n@dmﬁﬁﬂé Qfiy.aabMhm RRsatives
ctiv uoril compounds (such
(sucli.aﬁb1d4(15-ﬂmomuﬁ1bénzi}yﬂkdthyiﬁedmn39) dli@cFmate@ Xsueplas tolgene 2,6-
ci n_i munot oxi n. can be ared as

diisogy4aie) sndibimpetive uoHas CorsBounds (9gh Ay bgfflﬁr e ihiobenzene)
For e%x%xﬂ aPalReh dahsibia %MB@P%E%%% %i d&cABd WAl Wikt L BRience 238:

anv nepent aaceti c acid A) is an exenplary
10981OR AL iGbagbiiabkled leisoihicgainambentyl-3rmdihyldisthyend de to

th ti body 11026. In h
Ulmg%@%?%é%gﬁqu@&ﬂ%@& 33 gf;%rap]fuafacgl% 1§é élg nlfg ?or C(ogﬂlcgﬁtlon of
rad1<\?ﬁ%gl%5ﬁ§eottoacﬁé Qrﬁtmodgogeé'Wd)Q@?f(iZ@n in tumor pretargeting

rein the ant dy-receptor conjugate is
RS ELASubRpl M, BRbbE Iy bOLORUE:PS  SERYR: Bhoh

u rom usi ng

stre;ﬁz!t@ﬁh) g uﬁﬁ@zﬁionaﬁ tuthbrgtearpeting sheeid e aﬂlﬁbcﬁi}f ﬂecqmmtﬁbnjugate is
g. avidin) which is conjugated. to a cytot

dmggsém:d {aethg padentslgllowed be (ﬁmqy@.} of qug)mci EoTHUSAES ﬁﬁ@ggwgculatmn
usmg sf%ﬁgg g%e'nggﬁj&/ th%h %8]{1191%&9&'[1%8 E)f“h nﬁ%}g gé ﬁé %vREn) which is conjugated

I MmMuno osomnes. S contal ni ng

toabﬁ&o@f&tage@tou gaaead@mmbﬁde)by met hods known in the art
such described in Epstein et al., Proc. Natl.

Ab3A  82:3688 (1985); FMang et al., Proc.
(tx) I\gﬁ’ﬁ ”Z%ﬁso &Ci. USA, 77:4030 (1980); and U.S. Pat.

NBe attidB9 R ANk dn e, e folhPBRETE mituh Bl RRBRRE S

atl ne are ose Pat ent

LipogomiésSednefining Ghd aftibody br&rﬁrgpavaidfyuheﬂlodnjsmmndhm afyesuch as
generated by the reverse phase evagor ation

desombp@naEpsmm dt Ho 66 iNathAced ,§ﬁzr iUiAn 82:3688 (198r5n3 ﬂwang et al., Proc.
NaPAOSPREE LA FRObI0 G086l GheBLS PRl N RESDAShAd' A5HE 545,

Liposomes with enhanced circulation time are disclosed in U.S. Patent No. 5,013,556.

Particularly useful liposomes can be generated by the reverse phase evaporation method

with a lipid composition comprising phosphatidylcholine, cholesterol and PEG-derivatized
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phosphati dyl et hanol am ne (PEG PE). Li posones are
we@zaiosaemao t hrough filters of defined pore si zZBCT/US2004/017078
yield Iiposones wth the desired dianeter. Fab
for . i ; I V- ' :
phosp AR B s CERR PP PR Rl e SRAERE Mol I} £y Bdefined pore
size t¥Bid1H MpBondds. with thBidedired diirreter. X5P: frfen?88 thd 9@f)odyiof the
a disulfide interchange reaction. A cheggtherapeut'

preseagymnyention eaudls canjugiré Fuliedipryomes s desaibat 13, Magth fidheky Biol.

W Jhi [ one. ;. [ J i :
Chentgadetot A58 BT IET Ehafoe TRt e Feadlom yhithiuic agent
(suctERAYSRoriBieind isashtiBh ABY ¢igitalhee witlyin (ADEREpmEhSeeaBalimdy al. J.

of the present invention may al so be used in ADEPT by
NatierahGagearilng. 810&)1454t(1B%Dy to a prodrug-activating

enzyme whi ch converts a prodrug (e.g. a peptidyl 10
(x) cheitoth®eppriani Enpye Mediged PvBas Thdraby (ABEBR) acti ve

anti-cancer drug. See, for exanple, WO 88/07378 and

UFiR anfidb@bf the prederid 18veai8n niblyelsereyised moaDEREy cofijuighing the

N m’runoc%gj ugat e useful for ADEPT includes any e&i&/me
antibodp éhi progfugaretivadnsenzame maaeiLepIvarts  BIPAEE 4 8§° 0

convert .t intg i ] . . ' I
chenf ARGl heb LB QS RN FIsA% bt Erse SRR il B, Peample
WO BBIOFBTS &Y UIse | Rugeu Nout 0a5 2780t limited to, alkaline
phosphat ase useful for converting phosphate-contai ni ng
PR YR cBiBohdnE 6f BHeYSiunoddnjhdid hRFAF6r ADEPTIinél0des any
converting sul fate-containing prodrugs into free )
enzytteligpable yf asingen adwadriug ais snchsevayl sof asito eomieelrif jngyits more active,
non-toxi c 5-fluorocytosine into the anti-cancer drug,
CcytoOXIGiOI8r our aci | ; proteases, such as serratia protease
t hernol ysin, subtilisin, carboxypept.i das?s ZI? and -
cRrayapssits aresisehil insthe amaiegskotiiispouanton elydgabutapenot limited to,
sef.ul [ hde- i ] .
by SMEH IR ARSI B pe O s e
arylsurared tideRg o aKegag ihidite-comainiigpridmps imbo fre¢ drugs; cytosine
substituents; carbohydrate-cleaving enz s such as
deanyigasgaisaid EyicamEEtingARR-IOSLf S PROBUOBInG S8 Hie apfrcance! drug, 5-
convert| I ' f ) : .
o Lb IR, KGR AL RSB0 G 0 s
and Withdpsind (dirfitag bBhépim B aebl )] thig ate waftil freconydriingypeptide-containing
am dases, 25 such as penicilljin V a 'gase or .
prodpegsiiefolfraeriregsa Prdamdcarpegpentidasss, EEAIdRE SoRgertipg gLodrugs that
derd vat | . ir ' ' i ) .
conIRFAEEH, PREIR PN LERSBL B s s
and héir@mini®8e ushruldsr cAlvesingaliyoosylyted arddrippdiedrasi drigs; B-lactamase
enzymatic activity, also known in the a

usefulsliop gorserting dengs dsaivatieed wigh B-daniams mf(hféee:#fag; ¢4 pepicillipamidases,

i nvent i.0n«J r i I
'fof chvert »derivatized

suctghiEPE8 Y st EpRERLY T AoilR, ARR ofolendBRRRK
at theR RiIePhias c&R Wvillephenepaices] asphdagacdtyledodB, feepeetinely anto free

delivery of the abzynme to a tunor cell popul ation. "3g "
drugs. Alternatively, antibodies with enzymatic activity, also known in the art as "abzymes”,
can be used to convert the prodrugs of the invention into free active drugs (see, e.g., Massey,
Nature 328: 457-458 (1987)). Antibody-abzyme conjugates can be prepared as described

herein for delivery of the abzyme to a tumor cell population.
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WO 2005/ 000900 PCT/ US2004/ 017078 The enzynes of this
i nvention can be covalently bound to the anti body by
wao ewbnigoes wel | known in the art such as the BPGEUS$004/017078
the heterobifunctional crosslinking reagents discussed
a@] O fiz Iﬁ\L,st & tpﬁtlﬁ\yeﬁ i¥n cA5d QRvaRhay %Pﬁ‘fd &Qﬂ@éﬂtﬁioﬁﬂ lﬁ/ttechmques
as € an ndi ng reglion o ant 1 body of

well khéwih B@8 tart@ncﬂ agtlsedse &f tm hd:texabifumtfdnakxtroxshahlng reageity discussed
portion of an enzyne of the 5 invention can &@ ¢
aboveoAdternatively, fUsiph grateie ANPIATIRE BiNpast gmqua%‘%m gregion of an

i iSRR3O ot sppme o o

inveftRmERh O chhdalicg u@ﬁgtr@dmltﬁn@it DNA tdchnrqaei welhknown in the art (see,
enbodi nents of the invention, it nmay be desirable to
e.g., Nsubereraat vl ¥ayrd. B 4608 (%84Her than an intact
anti body, to increase tunor penetration, for exanple.
(xi) | Antiloids-salaagy, receptorlyinditg epopbfasivabl e to nodify the
anti body fragnment in order to increase its serum half
| nfRrtaihtinsooBientdEf tA€ Riventdsh, if sy Bxdssprbiele tdyse an antibody fragment,

i ncorporation of a sal vage receptor binding gi {H?Eig .
rathdr than anHistagiantibedy te MEEREHIIIE PEREtEiop fOREX AP o Ing LAt case, 1t may

be d?sﬁ%%fégé Igrgc{ efﬁ éheiq ?1%0%5??5%56&@{1 89%9 FYJOG{IJIIEII% %ngtasge rli}]mflf life. This may

be aélﬂ@d%ﬁf fé8 éfgaé{lple tl:l'jﬂn@tﬂpdnbﬁdry of 4 evaetrecptog birdng epétoge mto the
In em e

. 0., DNA or peptide s ntheg Q
aniteels sgmpaige.gs b BEonSY Hi TRP-aSBI TS Eop & SraBY fragtment o by
tes a tedion whe h
1ncog)(9F331 é.ﬁer %mtoge 118 8 Dep t\éﬁkol%:lg %1{211; ?ﬁn%ﬂ%rg gﬁ%(? to thggﬁtg)ogg‘lf%grgfgt at either
end b ANBE BIdRE olO BRDNNAE RGOIdS spakésision of the anti body
fragnment. Even nore preferably, three or nore residues

TR e’bﬁﬁ? bin@ﬁfgsepﬁt)pé PRfdrebl{l esmifutéy £region wherein any one or
trans redC nore preferred, the epitope is

mort akarmw écrd)mrdh@s f@bﬂﬂ odommiwp lobps dla Fedomyh are t{@s@ﬁedé@ an
TR A kS ol e Py
fron‘H)ﬁee(grri@B fl&ﬁlsbf tﬂerlec ERMAiRRR trdnSfekal e Btifl sk pRegerfdd? the epitope is

domain o Fc region and transferred to the CL
taken é@inothe @¥H2/Momaigiob the Fccneglbot(hg of an Ig6%)and ingaerred to the CHI,

fragnment X i her co ent |f| atlo
CH o VgRgiomsh B hegne P pgns e enEay Mlisliaahig the epitope
is takélf:frgﬁ gﬂgﬂoﬁlaﬂ"@f tBE PP Gelbn hrfl BarsieyRA kS BR-CL r%élof[ REW; region,
may be ma by chem cal synthesis or by enzymatic or
or botheof tha hntitcdzvagment. t he anti body, if applicable.
O her types of coval ent nodifications of the antibody

(xiipORhér¥byalemGrsdlifidanbns bftvke amlilaaiyl € by reacting targeted
am no acid residues of the antibody with an organic

d %’vé(l@ﬁt' B8 ABRObT thBAhtibSiytap allirle® vithapdit isbgpewsf tiis invention.
sel ected side chains or thé N or C-term nal

They emiydeasade 3§ ciiymicel sypihesie of by erzymntic of ehermistlcleavage of the

al oacetat e and orr e
anti laqﬁ%fnggyph%aif&a(}g 1¥Pes Q. é&@é ?r&t odi c%lron?% ﬁf 21? gggl:é(%da/ are 1ntroduced
intotfe Bb¥EuEHyRBUAR I Y tePimBB acid residues of the antibody with an organic

derivatizing agent that is capable of reacting with selected side chains or the N- or C-terminal

residues.

Cysteinyl residues most commonly are reacted with a-haloacetates (and corresponding

amines), such as chloroacetic acid or chloroacetamide, to give carboxymethyl or
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WD 2005/ 000900 PCT/ US2004/ 017078 car boxyam donet hyl
derivatives. Cysteinyl residues also are derivatized

whgoosea®dd on with bronotrifl uoroacetone, PCT/US2004/017078
a- brono- (3- (5-i mi dozoyl ) propi oni ¢ aci d, chl oroacetyl

b ! i i 4 Y v Fdd tion with
carbo%y%ﬁﬁ?lﬁl gi’yl ﬁléértn%l)t}lbggz_ Sﬁl@ ?&gcliuseg |3‘E=Ot§£€d%va Bl reaction wi
brom@iH R EGHE, dPB0 AR -E5-irRidondydypeoponiu uEiddehiotonreet @hosphate, N-

or chl oro-7-nitrobenzo-2-oxa-1 zol e, Histidyl

,3- 5.di
alkylgl_@biilﬁiﬁlé& 3amigrodepyridl dif@éidé*)ﬁn?@&]c%?m%l(h%ﬁqlfld@ p-
thy t . . - . i 12
oSR5SR B it Bor PR R grmseti.

diazdt@r a- br onophenacyl brom de also is useful; the
reaction is preferably perforned in 0.1 M sodium

Cfi’ig&gbr L&t fre@hreRigrivAiAd _b?,r Qede¥ish Mth cﬁ&ﬁyl@??oﬁﬁbbﬂtﬁhﬁrﬁ{ 5.5-7.0
d with

resi dues are reacte succinic or o her carboxylic
becawseithiis ageri yhielatiealy speifie foritealistodyl \aidlewhamegeraalg@mpn anagyl

the effect of reversi.n he .char.ge of. t | visinyl
bromygeslef is gisef; ﬂ&f@%ﬁ}%ﬁg@%ﬁ% é’ﬁlifgmf‘%’rmé’gf Wé’?fui? %%C"dylate at pH

a- am no-contai ni ng resi dues include imdoesters such

“"as nethyl picolinimdate, pyridoxal phosphate,
yridoxal . chl orabarohydri de LAkt ' i

AP SR Pl s s acrtd i SR REBASH R e acid
anhylifidis DErRasaticatathiied agdfis haamt ietfactwif révegdiymthy lcharge of the

Arginyl residues are nodified by reaction wth, one.gr .
lysinylengsidags. cheewithldn sgageets fu flesvalZpg A pesrontaining residues include
._..phenyl gl yoxal.. -2, 3:.but. ' < ' ;
imid B iy F iy Brodp RRLERE o pgo fUE, URNRRE ChiRRborobydiide,
triniftSiMEdnesultdhal adid) ©-iraslikaned) @ ppediatadie] mdatdnsdminase-catalyzed

condi ti ons because of the high pKa of the guanidi ne
reactiamwith glyakylgieoup. Furthernore, these 20 reagents may

react with the groups of lysine as well as the

aAcpimjl nesidaps atecmedifiedby tpaciign witlTleae epseveial eonventional reagents,

nodi fi cation of rosyl .residuyes be.. md ' .
amoB e RGAY DA e S TRe PRt i eer M e frd pftsin
Derib Aty 6O ¥inideGeiGHR Sedtires @R HedBadtiohibePeoRhddin alkaline

di azoni um “conpounds or tetranitronmethane. Mst

condittunsietanse dE the dighl 1k dithroguanidioe fuoetiensl eroype FARh@MOLS, ghese

used to for acet yl rosyl ecies and 3-niiro.
reageidy Py G RE I Pt of e Sy G S el b afhino erove.

i odi nated using 1251 or 1311 to prepare | ahel e . .

oFls seridicmeadificnsion of tyrery BsHiveh B Bagna AV B RO pigterest in
. rou . i
imacf AR Spee ARG o b Ay R P (R i TRELANEE
comp&shdRor ft@nitiobfetiagat MuskedmmonlypN;acstytimidigold and tetranitromethane

cycl ohexyl - 3- (2- nor phol i nyl -4-eth I,%, car bodi i m (fle Plrosvl
are Lmefétq@rm@—eqﬂﬂzﬁﬁmdsa?mwéérwpﬁ%ﬁ gryesggspectively. Tyrosy

.car bodi i.n .Furshern :

resifgh AR uafhy e oo (@Rl Ritkle Rt BEML
radifi@ShHeassaPy reaction with anmoniumions. 37

Carboxyl side groups (aspartyl or glutamyl) are selectively modified by reaction with
carbodiimides (R-N=C=N-R"), where R and R’ are different alkyl groups, such as 1-
cyclohexyl-3-(2-morpholinyl-4-ethyl) carbodiimide or 1-ethyl-3-(4-azonia-4,4-dimethylpentyl)
carbodiimide. Furthermore, aspartyl and glutamyl residues are converted to asparaginyl and

glutaminyl residues by reaction with ammonium ions.

37



10

15

20

25

30

WO 2005/ 000900 PCT/ US2004/017078 @ utam nyl and
asparagi nyl residues are frequently deam dated to the
weoroseepoendi ng gl utanyl and aspartyl residues,PCT/US2004/017078
respectively. These residues are deam dated under
ytral .or, basic nadi L ' e&ondin
Rt a8 FEOhe FE Frpl A SRR oMo fonding
glutaﬂlglvﬁﬁtaisﬁcﬂfkyl Resfdubg respoetiviely: altiesnfesidned ardelehmidiamdyinder nprtral or
ot proliné and |ysine, phosphorylation of hydroxyl ..
basic gommsnsofrmeipwﬁ%tedtfhﬁ@ ehtpesq egidaesdalls Wét%lﬁy‘ihgts‘?%’ﬁ Of fhis
. the a-am no groups of lysine, arginine, and histidine
Invendpe chains (T.E. Creighton, Proteins: Structure and
Mol ecul ar Propert.i

] s, WH. Freeman & . San .
Eeasarasiacaips o7 By e ity OEGERr i Gying PEpgbopylaton of
Sl ' L datd Ghd @hHHiR f lysine,

hydro(z’igié %?89 0 g%gr th?%H;anPfcﬁs g%é,%kggl%}?ﬁé’oofval $lat roups of lysine
arginiRddd n@tdimssidawtainsad . G uightin| §rajeingnSiynetureoid) Molecular

Properfies ML THRIES Gon IRy, B T (S 6B ARSHBF &2 N-
rerm G5 1 it of By i GRS o0y P2 Pa

S PR 5 PRI Pty i
glycdsgidl%% B %fltiﬂ(#@l}f. fihe $iaEddaies argidvupagedus )in fiagthey do not require

}
ul T hydryl groups such as those of 15 cystej.ne, ) .
prodiatioe of fiirapsihodyginausst ealicthatchas ghisewlgioncapphilities fof R or O-linked
t hreonine, qr h oxyprol ine ' |
oA B ol 5k AP s A e Bl 0

i QAbhe, @) theb)catbdRylBFbER, () fiee puldiydgylrauyis sach as those of
argm&l'rLeg@gq?rﬂet hoedgj)are desc}r,ia%ggﬁi n WO 87/05330 puyblished..
cystelrde, GBiteehiyéroxyl@aps Akl as hospef serigpdhigpne oy hyggryproline, (¢)

Crit.. Rev. Biochenz 259- . d
B
grou%§f g@%ﬁﬁéﬁ PRQE meAbds Aesddzalibed ia W ersZyomsBD pablished 11 September

em cal degl ycosyl ation requires exposure of tgi
1987aatd Wodlirt and WhistosoGBEUGE:- Rey-tHiodhetimatPhane3te fI98LL

acid, or an equival ent conpound. This treatnent L

rR&tbias of iyt dagbatlydmicameietiés prosdnt on thel antibodiamay b aesgmplished

t he |inking sugar (N-ac | ugosam ne_ or :

chem B PEEREEERa P HER S RO G R TR BRI fye antibody o
i nt | - QR ghivalefESRijdAGE. Whis treatment

the c%@%%ﬁr?%éﬁ%?@%ﬁ?%ﬁ%ﬁgﬁq B gphys.p 25052 me,n

resuliSLRGKY clamdigbyf fogeoreidl sakars 25cephtie linBingoham (N-acpgylglggosamine or

N-aci s mseg e ennng Decua by ot Ch b ta BeRbag R i
| ' 3 V) L
B T

Anak Bicdhent, 10943 f (1981). ofnayinatib eleamagetsd dgrbobydyatesrajeties on antibodies
i nking the antibody to _on '

can broRgHTPAPH SheaBa ! BOTFHEQE NG~ 35‘,1 ?@%E{yéﬁi%sgéas esrs >y
oy AL R YEP0 BESTR Nol” & a0 B35

jg?}g ;agggg, ofgpvarent HioditicAriGl O dhd Anritbaf LbmbASesdinking the antibody to
one of a variety of nonproteinaceous polymers, e.g., polyethylene glycol, polypropylene
glycol, or polyoxyalkylenes, in the manner set forth in U.S. Patent Nos. 4,640,835; 4,496,689,

4,301,144; 4,670,417, 4,791,192 or 4,179,337.
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WO 2005/ 000900 PCT/ US2004/017078 B. Vectors, Host

Cell s and Reconbi nant Met hods The anti - VEGF anti body
w@boosheddinvent i on can be produced reconbi nant | BCT/US1004017078

techni ques and materials readily obtainable. For

B RERER, Ml PR Rk S REMASE, 20 Prserted

into a i cabl.e ct.or for further: cloni . .
(RS b of A BkanySh e bl POty Bk ibinangy usine
techn%@%@&aﬁeﬁ%ls%lc%%ﬁa@@t i body is readily isolated
a sequenced using conventional procedures (e.g., by
| 090 00) 48 aRT0R: i 2RAbLR #0fd encoding it i
S5HARAEhLASLHRLBCK % RSO g ERERLE s i i
isolafetl @hd irsB@ddiniteod rephieabdiédoardyy) furthbinglonivg ¢amplificatien of the DNA) or
avai | abl e. The vector conponents genera,l y inc udcie, 4
for expressigne D94 enfoding themaonognmalntibediysreadily ijqlgged and sequence
. foll ow ng: S{ | s J . ble of
v G T3} 59U g REA st copic
bindifk epRicalld 1P & batodiitle Bedvyaind dighpetiaos of érendmibbiynMany
sequence. (i) Signal sequence conponent The anti bo.dé/
vectays arctavsilabley shhe \estomegmpengaioeraeRdy instilen bzt pot Ipied to, one or
ond irectly. .bu " a_fusi.ap: ' i
moreaor}ﬁ]iei g)ﬁlavg& 351%%41 )s/%dél%ﬁcl:edgl? 0 V\ﬁ]}‘nc r%ﬂglcgt?(ger%f grﬁgg{ gl%raé’wnﬁlliker genes,
an erblafRakleaRAt @HEEmotth 208 attdsrippioh yempidtide sbquencg a
specific cleavage site at the NNterm nus of the mature

(i) gg,- Cﬁis%ebgg;w@logg, pid de. The heterol ogous si gnal

eguen sel ected preferably is one that is recogni zed
4 P is iy | R S5 @kedal, but al

SO BRI gy RSt SR B R, o
as a fuSloA@dIypeptadtcwith 8 bessoloduas palypuetidenthishdyprsiegatdy a signal sequence

sequence, the signal sequence is _sybstitut )egg by a .
or othercel Py BHdeh g RIDeSiEG e S S gt tHE - rBHs,Cl i gature protein or

fr t : ' hat i ized
pos P! i OBl WG Rab KoL BR FRERBIA Ao i rcognie
and proa&esds(i.coleaysdiast a sigea peptidase)ttyahahost vell. sFgrmabkaryotic host cells

sequence may be substituted by, e.g., the yeast. .
that do, g@rrp%eiaega@ gFocegs the aété‘@raﬂrﬂéﬁ%%lg@ ﬁ%qul%%/en ﬁw signal sequence is
qr.0 i o RhPle, H6RA6E of th
subs TS PR L el SUBRATURER, B, A Sovp g e
alkaliRAstRkphadse | fepicslligas! Ippescidabadble enidtodi0/MIBadss. Honyeast
mammal | an cel | expression, mral i an si gnal seque €S eader
secrefipnbs Raigs SUERLIAPEICe SIS HIBSHBY <o £ BF YESSL MyERAse leader, o
the er eSS | ek oL 80bEIeaddts), BNRid
far GRSl P B ARy B Rl B lead 1, PR
phospBatbAcR12€,08¢ Ggalbhvens ghitodmylyse 1€ide), oDthegiignablescribed in WO
rg&ll cation conponent Both expression_and cloni

. n .
90/136461. Jpsnasemakigncel expEssEPe, MEPRalaLTignl seqURREeS & b1 gg viral

h 3 | ' . d
e S PR s fy et

oni ctors this
?egfgﬁgf%g;ﬁ fw n%ﬁél}?ﬁctg r%@? gsﬁlfﬁateﬁgg \é?e?ginoggféélﬁe {oelﬂhlﬁc&tcgding the

antibody.

(ii) Origin of replication component

Both expression and cloning vectors contain a nucleic acid sequence that enables the
vector to replicate in one or more selected host cells. Generally, in cloning vectors this

sequence is one that enables the vector to replicate independently of the host chromosomal
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WD 2005/ 000900 PCT/ US2004/ 017078 DNA, and i ncl udes
origins of replication or autononously replicating
wGae@amowes. Such sequences are well known f orP@EI/US2004/017078

vari ety of bacteria, yeast, and viruses. The origin of

repli Lon: & ] eSSt Renf&! Such
DN R T PR ABPA ORI repl Gt 5
sequenidbd @B wellfk@bwydast varioyloMaicieniasyeabts and virisgs.nEhg @0 of

pol yoma, adenovirus, 5 VSV or e usef ul

BP for .
replicalion g Whe plasmid PR b irabiiarlc faimest Cegnapayy, baigga, the 20

ar,igin .of . r [ ' f20kd irus,
pesf e S e S D SOE GR oh Bef Ryl
VSVicY BFoA akdudeul Ysedloming Yedies an sRnirhal o rth. n@ertenalye threl oyigin of

pronoter). (iii) Selection gene conponent Expressi ..
replication chononeyt isarof seesleddgr maRmalian %E‘I%%‘ls’é’élt"leﬁﬁ‘?%@?%g{’ ‘Z‘F gigsin may
. termed sel.ect abl.e ical sel ection
typlc@@hg‘gusgﬁ% PEHEE & Cr%lk?lﬁsgiﬁé %%ly %%;n I(teerq)’a'lr esi stance to

_antibiotics or other toxins, e.g., anmpicillin,
(iit) elaslier Bener@ReteExat e, or tetracycline, (b)

conpl ement  auxotrophi c deficjencjes, or ( su

deipréssioh and cloning \@C%é‘t mgy §o1taiB|aseleraoR %%Wpiié‘?( “’ﬁ‘ggﬁll é,sele"table

e. .1 he n ncodi - AN ‘bioti
markG gl SRR, G g HroBifb AR ARETaSas G o andbictis or
otheltokths | g 2ahgistllig)revklciaf mathoastate ek ketratidime, (bl omplement

that are successfully transformed with ai lge&er olﬂggp us . di
auxogyepleic defieigrsicsa opico DY ediiFab YRR ngt AGUARIE IOMy ghipedia,

hus surviyve .th el ' | pn. Exanpl es of such
€8 g}?rﬁeﬁ%\ﬁ?cogg}ge%iai?agine rﬁéééhz{%ﬁ é&ﬁéulfgl? " neonyci n,
cophengli¢c acid and hygr cin. Anagther I

<P BB ef & et E ST Db AT R SR & ool cel. Those

cellsthASE §d3@éssfuﬁ? ah&oth&l Wik AthkletslaidueResd proghidesa protein conferring

conpetent to take up the antibody nucleic acid, such )
drugassi@endBrRRhustsyrrivt the skleetimercgimena Examples 96 pyrhy doggant selection
-11, preferabl rimate netallothionein genes,
use the GHISS PRETYED Yfg@h?no ?rﬁgﬁﬂnﬂ@y%ggf Boxyl ase, etc. For
exanple, cells transfornmed with the DHFR sel ectio

génetherrexampfesel sugfaie ﬁ?lP%qu_\}ﬂaﬂ&ﬁff o mRamymafan oGHls pdhose that
enabld @%2@@@@%&(4&%@ Edgllﬁé'ﬂérﬁ tORRE Hg‘tﬁehﬁlttibﬁ@}nﬁ@lé’i@ acid, such as

conpetitive antagonist of DHFR.
DHFR) tRapidaRrkisdse, hemllothnkinviend - preferahde pidiHRR mefallothionein genes,
enpl oyed 25 is the Chinese hanster ovary (CHO cell
adenjopine dgripinasee ANIHNCHAERDIEYIAG: €. Al t ernatively, host
cells (particularly wild-type hosts that contain, .
eFRologempiss cOlRRpsformedh Wﬁfbrta%E’Hé:lR sedectipm ARTeGHeEEst dfepfified by

o SRS L S oL Rt 0

comgBEth%va‘geﬁﬂsﬁ& BHUFRNOSPAPEGRAES IRsass] WiiHYild-cyre IEFR is employed
el ected by cell growth in nmediumcontaining a
is the €lhiresé bamstgeomary (FHOheclblinesdefigionbinddHRRARBY 5 uch as
an am nogl ycosidic antibiotic, e.g., kananycin,
NAMEALively,HosGALS (paStieuliflBwild PatedmustsNaat can@dtsniogenany DHER)

transformed or co-transformed with DNA sequences encoding antibody, wild-type DHFR
protein, and another selectable marker such as aminoglycoside 3'-phosphotransferase (APH)
can be selected by cell growth in medium containing a selection agent for the selectable
marker such as an aminoglycosidic antibiotic, e.g., kanamycin, neomycin, or G418. See U.s.

Patent No. 4,965,199.
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WO 2005/ 000900 PCT/ US2004/ 017078 A suitable selection
gene for use in yeast is the trpl gene present in the
w@ easvogbasnm d YRp7 (Stinchconb et al., NaturePCRB822088017078

(1979)). The trpl gene provides a sel ection nmarker

for.a mutant strain of. t. ) ot ihithe/vdadt plasmid

Br3giARIn S@F‘?H‘cﬁ?ﬂ%ﬁ?r Pt ieggt&%h%%ﬁh%&%os 414076y or _p
YRp7H (ﬁﬁﬂé}i’eomboe@ @3, NERAEDRESY (BB19IR THeA¥) gentipeoyidessescioetion marker

the trpl lesion in the g.e.ast 5 haost cel | g%noms tTe'ATCCN
for a oWt sesn afyeestlecdting dieahility Brgrawtin fPLoghih 4¢ G¥gmple, 0-

transf ormati on_ by . grQ\ hAnt 1 lesion in th ¢
44074 Pyl haioned G Al 8T Aot PRI L e (s lsion in the yeas
host c%ﬁggﬁr;?xég ﬁ%ﬁi)r&sfides%’ BRBNVAER 1o ATBhIEBR O e ingytransiormation by

e

S ring the Leu2 gene. In addition, vect
growitiein itheeabséncerof tiyptoph. rbiviiletyl au2sleHigienty HRISTENS éﬁ&%ﬁ: 20,622 or

used for_ transformatign of Kl uyvero east s.
38,628) prercREPIaranjed DiHknovs g%ﬁugﬁggag%tgg% p%u?e 3¥'ge- scal e

10 production of reconbinant calf chynosi.n

T plfition] vEGPISGerivad FPE) thezd} HyB ﬁlfﬁééﬁbl,ﬁasé?lé/ﬂé@ﬁ i Bggped for
trans’rgé%lg’tgcer}( %ﬁ?@}ve@r&zﬁ relé ?leamél. tA&%&R&Qﬁleﬁ?f RE 895 QbnVS SN for fa@ge-scale

reconbl nant "hunman serum al bum n
prodi¥ioh BEHEbbalanédlBhysosin WwisuypatedriprEslohtiveVan do Bagn
di scl osed. Fleer et al., Bio/Technol og

’ , . 9:968-97
Bio/Teet®19gy 81199 (Q%S@bl%%&?@ﬁ prrgs%gb{%g@? gorY sgﬁaéon of mature
recmglléiggrl&ﬁﬁ Eég%%ry%rﬁ? ﬁgﬁrﬁ%lslkyy inGOALA! Rrafhs RE %@fomﬁ@%&} hadve also been

_ organi smand 1S operably
disclbdeAK ®tbet 0r 41N Bi@MbiHAOIEy P1268DTS @OPL). Pronvters
suitable for use with prokaryotic hosts include the

(iv) B R, XBRLEkent (3- 1 act amase and | act ose pronoter
systens, | kal i ne phosphat ase, a tryptophan (trp)

B‘; IRk Rh aﬁé%fo%m @é&ﬂnﬂé@%{}ﬂ R AARIRERoRY Bt RSetddided®y the host

BNOLEr. Wever ot her  khown bacterial pronoters are

orgaﬁilgmtaﬁb !if?pmhmﬁogﬁq am?)gjll nu@déic bqgt Broimgiters ywitabipsfor use with
also W contaln a I ne- arno . L) sequ

prokapehabasys IERE 1 S hBIOMER SreviAy PRI HSRGE sysoms.

alkalir{e?p'ﬂ@{sﬁﬁtzﬁg Oaut?%gﬂmaﬂ r(ﬁg o igfﬁtc{r Q&t@rﬂ,@ﬁ)ﬁ%ﬁ& prothétersabiblyas the tac

aryoti c’'genes AT-rich region located
pronffi F¥IweNeE lothe? ndwn Bitdréd ponugisits raecasnithblsmProfaotersfgr use in

where transcription is.initiate ot her se
sctqopy ares 45 901 BB it bl Oy TR Dl SRR R o e

transerinti many genes i s a CNCAAT regi on where N
DN @Coééngatﬁéhﬁabgfa&btide. At the 3' end of nost
Kk

eukaryotic genes s an &RGA i EdBa

sig) erfssguega%ﬁ e gﬁo ?f&?ﬁ@ﬁ&ﬁ%q‘x fal Y%{ﬂgﬁ%}{r{g&é&&g nd o
AT-8Eh 1BRnA8EieappRsiipRAREy 2d 30 aséheBrear Gante sitamdere

suitably inserted into eukaryotic expressi on vectors

trandExiptipsh @snitiatedu iAmatiics sgsionestioned 4@ i Eheases rRsiregRdrqry fy start of
yeast hpsts include leotide. At the 3'
wandTipReR BhOGRY BOER L At SRS R e §pagh amymuclentde, A
end gf‘:ﬁlgst%ﬁk%geﬂi@écﬁ)es & sceRATAdR YRedce thitassHad the signal for addition of
ehydr ogenase, hexoki nase, pyruvate decarboxyl ase, .
the gitp Apthid ko thet3béndelshbs cefingepguencel All of these sequences are suitably

inserted into eukaryotic expression vectors.

Examples of suitable promoting sequences for use with yeast hosts include the promoters
for 3-phosphoglycerate kinase or other glycolytic enzymes, such as enolase, glyceraldehyde-3-

phosphate dehydrogenase, hexokinase, pyruvate decarboxylase, phosphofructokinase, glucose-
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WO 2005/ 000900 PCT/ US2004/ 017078 6-phosphat e
i sonerase, 3-phosphogl ycerate nutase, pyruvate kinase,
wao piospephosphat e i sonerase, phosphogl ucose i SPEEUSXE4/017078
and gl ucoki nase. O her yeast pronoters, which are
ohdsPEMS i BLe RE o ' a6t ORBhe ARSI
6 ph(fspgaﬁéésg%{#gmféﬁ#rﬁgg?ée@éﬁgflﬁ gr 8’ h condi t? ons, E]IBar eﬁtl he
isom@b TPh&phb SOt E¥assdntrase| anhgdbcdkidehydr ogenase 2,
i socytochrone C, acid phosphatase, degradative enzynes
80C}aLteflombiels, whidh' 28 8RubBlealoinbem havigtht additions iadyantage of
gﬁy%ea% e(r)]yde- 3- phosphat e dIee%gdr ogenase,gttlgnd enzynes
transerfsonrentybled oy growmith omlitzond, e heqrometen ragionsder geoliol

GO LS 12 A P OTELELE of L0 BBl i
nitroSeN A0GE6S R0 Iﬁé%al?cftﬁonég)?%e@ﬂ&&ij@é—ﬁ—plﬁﬁﬂlam dényirashase, and

I
ronoters. 10 Anti body Transcri pt ion fromvectors in
enzynBSTEpomible fstmalesé snd galatosensilizgibn. fSitable aepioes, andipyomoters for

LR R A e AR T R
adva@ggébgl\ﬂyrdééd%)imdgﬁ%%naae! |l oma virus, avian sarcom

cytone Irus, a retrovirus, hepatitis-B

vjruys .and nost. prefe . ;

iR SRRl REShEI AR aEp AR bR offh 2N, for erample
by profRiaRs Bbtafifed Fonh MLLEAGheds Vitsdssuph asrpdlgoma firosnfowlpox virus,

heat - shock &{ onoters, provided such pronoters are
adenguimpaBidhl as Adenhvirkie2)hbatine papilonss ¥ires aViar RUCYRR Vi ng

| at ronot ers. of .the. . Vi i .
exob i GrRERrEhTER oL ST ol bl BB R Yins 0 Va0,
fromRraloBSus MEmIMAeh Miohdtersd @) the abtin prokrictatar an imifueoglobulin

i mredi ate early pronoter of the human cytonegal Qvirus
promoterc amdierieshocl pepReiFseprogisled syghpypmoterpye F%@%P‘il@? Pty the host

1 f r@ggent. A system for expressing DNA in mammal i an

Cell Y€ usi ng the bovine papilloma virus as a vector is

R 573 nd e BT AL i D 0T Crgpgpfy Ry 8l s vao
restn(Aciigg %r)aEIZlgnt £5e1@) SRABRYEBS SSU0Firal oriiah BF RpRBatidad BHeGhmediate

on expression of human (3-interferon cDNA in
earlynmus®ete of e hmuercytdmeegatovimsls cofivenientiyyobianadeasia RiadHI E

restfeiQ FSRIEBie ST 19PN R BYA HoaintBap Rbiet ke tebpvine
papig&na BEuPLOIDE R is g{smbse%lhamsensat&{tm at410QBO Pemibdification of this

ranscri ption of DNA encodi ng the anti body of this
systénd isadeséribediy ThS gheeent ok 1600088, See aled Reyesiehek ey 3R/:598-601
inserting.an enhancer seque i.nto the yect
(195¢h A RSl RS B rgtenan AV TomsmesHE R 26 Wit ot
thynfi§in@ lilﬁr[%se Bl SFom BbEEihpld ViftisO Al RERitivelyahd rous sarcoma virus
Insulin). 30 Typically, however, one will use an
longeamanaleepdat oa be wek as thetpremetel.l vi rus. Exanpl es
include the SV40 enhancer on the late side of the
(v) Zgﬁhd;feaﬁ Elomeft dogipdndp 100- 270), the cytomegal ovirus

Transcription of a DNA encoding the antibody of this invention by higher eukaryotes is
often increased by inserting an enhancer sequence into the vector. Many enhancer sequences
are now known from mammalian genes (globin, elastase, albumin, a-fetoprotein, and insulin).
Typically, however, one will use an enhancer from a eukaryotic cell virus. Examples include

the SV40 enhancer on the late side of the replication origin (bp 100-270), the cytomegalovirus
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WO 2005/ 000900 PCT/ US2004/ 017078 early pronoter
enhancer, the pol yonma enhancer on the |late side of the
wOo e@bioerdd on ori gin, and adenovirus enhancer sPCTBES2004/017078
al so Yaniv (1982) Nature 297:17-18 on enhancing
nts for .actihval {dide S {RERSESion U#in, and
early @ﬁﬁ‘gnf?égflh%? e %OAY? d{l]1 {er%ki E@Jp\éfeécgtl%r at a positi O%

adeno@nusoénh%ncér@ Sl hiao @wsamwadara g9”&¢@1-d6rme,nthg Qiements for
preferably located at a site 5 fromthe 5 prono

activaioh pf Sulansticippeioters: diheicAbarcenman hp Bkt I ;sbeegegFoa 4t a position
vectors us din eukar ot i
5orj F%é_;aantﬂm rfpcodifie Sequ nce{é%ﬁ%ef@r%l&%é%e%a%ta sﬂfz Flrs‘lgdf)rp cgtrlﬁ
pmm&&her mul ticellular organisns) will also contain
sequences necessary for the termnation of

(vi) ;agzggrfﬁprtz%ff%ﬂmﬁﬂgnrr %ﬁp' l'i zing the mRNA. Such

Zre” tomto y avail abl e fromthe 5' and,

%(P:ngsll%aﬁ!gclt%rﬁ S sednruk aallrﬁétl caltxo%gcerlﬁq ‘?J i SHERE 3{)‘Patnlt Gnfthal,

e reg n nucleot’i de
humaf ES REftel rc@ﬂssﬁ[)intlﬁﬁeraﬁuludi&lum @b%hyﬁsaise eifl LBgRPMBbE Sequences

the untranslated portion of the nRNA encodin g
necessary iftrably term@ragion QéfrthSCIlpm@}d for pt@lﬁlhtz@,glﬂlengﬁ%% uch sequences

are ccggtgglﬁgggéqlaﬁq % tgag %&%ﬁf %glggnséar}gd T 1ons of eukaryotic or

viral SRIDNAY CEARQE ré@uﬁfﬁ'c@ﬁt@ﬂl fuRBsoste seglﬁenisvﬂmn)scnbed as
ection and transformati on of host cells Suitable

po1yat1as3ﬂate@ fhgmeés icthomintignsbricknertien of g RYASE0TiRS fheantibody.
ors herein are. the rok [y \gher
One ‘égﬁﬁ’z; (EBICEPHER fEMIRALOR, |CB%‘§ oV etﬁé Eow%(c? gﬂ% t(\eVﬂpl) ?lé aryot es
polya&@ﬁaylﬁtmnsre RH BeS O LIS AU liacs:Pidssionscor dsclosed therein.
n}nega Ive or Gram positive organisns, for exanple,
20 Enterobacteriaceae such as Escherichia, e.g., E
coli, Enterobacter, Erwinia, Klebsiella, Proteus,
(vii) SQIe@Emhhcatmﬁsfgrmatﬁaloyfhmlcklés typhi murium Serrati a,
e.g., Serratia marcescans, and Shigella, as well as

%‘ft‘aiﬂ% ihoStU@ls & coniStibit dx|ptéSs1ﬁg1 cheONAI inhisnvdotorsrherein are the
e.g., B. lichenifonnis 41P disclosed._in 2 6, 10f hi
prokpybie] yhetdonighpraukaryogaylls dasekrsiibrye Suiapleprofaryotes for this

Purpgq%gﬂaﬂgeo ?%élft%{qg SEC%E ése @%%%?X%&é&%ﬁ %&g)ﬁ(/@ o hlgﬁlg,:qfor example,

Ente%g@cérlf%feﬁéélféﬁ aS WetheRiehia, e.¢QIEL chdi, ButerobhdterXETWaid, KiéGiella,
537), and E coli WB110 (ATCC. 27, 325)

Prot&m ScdmoeellaTh&,eS’aémwr’éﬂaé}éD@ﬂéﬂvmi SeEttish pe @Hﬂﬁ@ pragggsans, and
Shzgq#ae @%ng ag %Fﬁlggucﬁq as B. & ﬁ[s%@By %}?ﬁl ﬁﬂiﬂé YOB fcheniformis 41P

ous ungi yeas are

dlscl§é€dt1ﬁ Birs 266,910 ﬁﬁ)lﬁ;he(ﬁKDAﬁﬁBlQﬁ@) Wmttdoifz@ms such as P. aeruginosa, and
ant i body- encodlng vectors. Saccharoin ces ﬁf 5ﬁ§£§ 3%1 b

StregiompasOne pefereEEyedisloningheshés fnsefi C§ thoug
among. 1. onet y [ O9K 930 5B W3110 (ATCC

RS R AP R 20 £

27 3§?b)ffé BfitaBlef mmmm@esaewmu@ﬁhte«eaﬁmemaﬁ liknitieg.ei n,
as Schi zosacchar oi nyces ponbe; Kl uyveroi nyces

h]% dﬁltﬁ)ﬂccg pro[}éryotes eukaryotic microbes such as filamentous fungi or yeast are
suitable cloning or expression hosts for antibody-encoding vectors. Saccharomyces
cerevisiae, or common baker's yeast, is the most commonly used among lower eukaryotic host
microorganisms. However, a number of other genera, species, and strains are commonly

available and useful herein, such as Schizosaccharomyces pombe; Kluyveromyces hosts such
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WO 2005/ 000900 PCT/ US2004/017078 as, e.g., K lactis,

K. fragilis (ATCC 12,424), K. bulgaricus (ATCC
wasosaappo K. wi ckerami  (ATCC 24,178), K walpCT/USAMI4DA7078

56,500), K. drosophilaruin (ATCC 36,906), K

s, €. é; h rgo%%)ltke gagilfs a(%g(ats 12r @)?Eg%g%n Li;; é?%(%%é} 5«{95 K. wickerami
(ATCH 1 24: regleKMBalkie e8T@C(FE5 0% 4. A3dgophileumn@pCa 3619865 & .

Schwanni omyces such as 5 Schwanni onyce occi de
thermaplerdink,and i. owexiamgyaygein G 402,32 Elﬂd’é’ﬁfef i, 8163070

[ium Tol. I
Candggz K‘rz’zch qngﬁrge%%ﬁé%%l ) 3@ ﬁ%?c@?;ag%]c{o gtéﬁvggﬁﬁéiﬁ%%k' Glth as
Schw]iz%or‘%&gs eesiionNaRd; a8l Yitasstkaisdangrudtbagdly. gaNeudespone @enicillium,
from nulticellular organisns. Exanpl es of

Tolypioniveiretand epergilius hosis Subeasgh sidulasgnd ds gigercel | s.
Nunmer ous bacul oviral strains and vari ants and
RIitaEs postdicngfop el xpsdsyien of gbfct)syl’mgt angbody aferdgiivedrom

multll;\gli}tggr %géyhggf ]\?Spod and ?e ?Iferr% ei\a Bécg?(ietl?} r|1tI aln n)ls,’ect cells.
Numgmn%gﬁﬂutl&)iral %a?ﬁso AN eGashERdiAS petinti§dive insédPHost cells from

ave en identified. A variety of viral
hostsSdhblaam.Spd‘d@ptem Angiperdai (oate@ﬂkar)o Aledmﬂeggym anosite), Aedey.albopictus

(mostgaigcg -Qms\égfrqzllggzte@?gggﬁs?em ﬁﬁp%ncf g )g{]g‘lf’ﬁ {z\lglé/eeg ﬁ%’lttllggd. A
variefy e el @ find RF rhhds &IOPL%§%r 1RGCRAANNSG, 4 £, 1hhe - PRasenbf

I“nventi on, partic transfection of 15
Auto SRDUS @&@%aizwgm?p’ea:rrdlahe Blni § strizh afi Bowéyi mou) NRY eandgtich viruses may

be uq(é:g:gg gg:dvngug ,rlilgggprs gptcgtgi?@g ot fvé) g%rs]ea{g 1rhe\}8§{} 9 y%r f an%fecuon of
Spod&p}e r%t%zlpg c?ﬁ% 2]?% c%glfczﬁtufeg oY BStkdRD Eél’ilep&ﬁﬂd §oyb@d31d petunia,

cells inculture (tissue
tome@(b”ahdlt(ﬂiac&tﬂ@anmtﬁlzed)aﬁhm procedure. Exanpl es of

useful mammalian host cell lines are nonkey ki dney

@I’&wéw‘e? EintetANBAsHRE @rdatesSWARIHEKRE-CElls, ARCEraAg LRI of vertebrate
51); human enbryonic kidney line (293 or 2 3 cel%f
cellssnl beltwa édsstoeultrawitas beepmesyEWERS PEITCEF tEFaEP %%%fﬂlé bt

marrg%thag{mf gﬁﬂh\r{g\sr%l&n&ﬂ?{e %d%g}gézf)l)lmet pﬁénﬂ@(ﬁ% §¥74i(@B8Y7, ATCC

nese hanster ary

CRLCﬁst'l?/huQidE%n{b@y&%m iddh pnee(cz9a |or 293%&113 suuamhed forgmeith in
USA 77: 4216 1980) : serto

suspmcbremltua, hrahame pir dd J. G@n Vial 36:59 (é%’é@b) ba)%y h%ﬁ%égﬁndney cells

oy GBS 65 RIS QBRI RO ool o, v

Acaf %fcwrm 776@11@ (',398(@) eflohse dettbli AellANTOC!, GThthek), Bzolcﬁa'prn«é 23:243-251
ki dney CCCCL342) buffal o rat i(
(198©¢D Imor(kBRﬂslcmﬁy cAIBCE VARATCEALSY. 70} d¥fipan grRep BORkSY Kidney cells

(VE%&%)S Am#_m hy ”cae?vd:{l‘h’/% r@gys%gé WAT@% CCL2);

camﬁﬂadﬁ%l e‘ils((mjdmrA@t:catCL 34y hakraloNativer AclIBRICBA, ATCC CRL

68 (1982)); MRC 5 cells; FS4 cells; and 8

144 he patamtuniionks (WS, GOICC G6THE; husatn Bveacalls (HAp<s HEB 005 :
with the above- 0

ooy By ORSTEDRER 0 SRR A SO ol 1

AcaE.LfStcf.iB»%@.tMml%ZB‘j’%R@Si cAR; BEPEAR! il £hiifsin hephtoma line (Hep G2).

Host cells are transformed with the above-described expression or cloning vectors for

antibody production and cultured in conventional nutrient media modified as appropriate for
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WD 2005/ 000900 PCT/ US2004/ 017078 i nduci ng pronoters,

sel ecting transformants, or anplifying the genes
we@nmemierg t he desired sequences. (viii) Cul t uP€HyS1004017078

host cells The host cells used to produce the antibody

1nducﬁ3§d?trgrlns I%‘s@?&tl %%a%%rrg rtaﬂfﬁglgﬁhgﬂﬁ YAk Sik¥ding® tlﬁ:fdesued

y ava I a su as Hani s
Sequeglgsgma) M ni mal Essenti aI Medi um ((MEM, (Si grra)
RPM - 1640 (Sigma), and Dul becco's Modified Eagle's

. GINMEM)s Sigma) are suitable for culturing the
(W”) %H%}{e I'n g.ddltl on, any of the nedia described

0 e i e gt v

of me‘!ha7 Q?@rﬁ&ércm&ﬁlﬂﬁﬁ@me&m%ﬂ&l FHRam4 FA6QSighi), Minimal Essential
10 90/03430; WO 87/00195; ?\6 (}J Eﬂg M di
Medim ((M@M)seslgmy) BEMis baft04S 13m0t IdeD W s difipL Epglg Medium

of .t
B o e e
descﬁ‘&ﬁ‘iﬁ‘}ﬁﬁl 1103 Uhdeth. Fhs. @834496191791),, Batneepi alg Amal. Byraietnt 02:255
factor), salts (such as sodium chloride %_‘
(1980VRYrie Sat Nos ahdc R Pl 60; H32T.80% 4(5:,49&55519 9, WO

oon L BB I AR, b s e s

cells 1@115/ defieferledn mdyHedapplementen as ﬁ&&:smjdafith )honnmms ahd/at other
final concentrations In the mcronolar _ ran

growgi factn)s@(smh arm@dgm vms&mne@fequ%ﬁr@éltgrggth %59 ogar{@?such as sodium

chlorg%; hﬁgﬁ{l]{d%hl %ﬁmte lﬁl[(ffepse&*%}f% Lﬁ’%ﬁﬁ@)‘ nucleotldes (such as

adensﬁﬁéﬁl@th¥ﬂnlcﬁl%)l dhtiifica(duch ad CENTAMYGING G ), Itnacsdements
such enperature, pH, and the Iike, arethot?l
(defipedcasi inorghyic gmgoyds msuallyeprersst atdie] canspRiEations fgihe micromolar

si on, and\MIIbea t [
rane i Qe pr ELsaten: i AR ES b ol neiseappliments may
also H& id&ﬁhd&@ ﬁmﬂt@tmﬁte dRehHabURS that Weuldbeiknody te thoshskilled in the art.
produced intracellularly, in the periplasmc s

The cultugé ceditionsswich es isanperrteret P&, anddheike pre A RIR IPBSEIH psed with
t | 1yl
e Mg OSSR 5EL b PP oSy A8 arisn

fra%{ments is., renoved, for exanple, by centrifugation
(ix) ofAntifody 8R4 @i on. Carter et al., Biol Technol ogy 25

10: 163-167 (1992) describe a procedur for.is ti
Wicbosiing soonmbETin e gessethe Aot fan B EFIdY F%‘gﬁ?récqu‘laﬂy’ in the

f E
pen];g acg ﬁﬁaézeb?r re:aﬂXI sne]%gég ec¥ n%/o th%?ﬁ%gl 1%(35]; ﬁléE%ljclgk&%gﬁ g)r(')cﬁlc&i‘ e
mtraeaﬁﬂé[ﬂlc;nﬁi Rk wlep omy phttisonicdisbtiEMERYr Inasecelabolysed @ragmnnts is
bris can be renoved by _centrifugatign q\?ﬂ I
remated, foneX i, taBEREAEH oF MBI SRt crllpBiaLediivlosy
B e

peri Qﬁ*ﬂ% Rb4cldf N chik.| BAELly, fcom F@s}tai’mhﬁwedam therpresence of sodium acetate
ipore Pellicon ultrafiltration unit.

(oH B BDT 6 i emsisnchngal somyloverinin PGSt veh 2004 20 Fprell debrs

can be5 removed by centrifugation. Where the antibody is secreted into the medium,

supernatants from such expression systems are generally first concentrated using a
commercially available protein concentration filter, for example, an Amicon or Millipore

Pellicon ultrafiltration unit. A protease inhibitor such as PMSF may be included in any of the
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WO 2005/ 000900 PCT/ US2004/ 017078 foregoing steps to
inhibit proteolysis and antibiotics nmay be included to
wEe@seoood he growt h of adventitious contanm naP€BHUSZh€017078

ant i body conposition prepared fromthe cells can be

uritl eg Usht { ioti : he growth of
foreefifesiegt Sy Rt Bh SHATRA S o DRI REARA Iofprovent he e
adveit{tidufcbtaiiag@at ography, 5 with affinity

chr omat ogr aphy being the preferred purification

RE AR cordpBsifibh P%bfeﬁtﬁfbrﬁ’themeﬂﬁ ealbApiiedrsilf foniekymple,

I|gand pends on the species and isotype of an
hydréxyiapacig|chbimdiogrihy, geredctropheresis.sligyss and affﬁnwgmmatography,

with ?ﬁ%@t@ g%mqg&g%gllyg)ﬁ%ﬁg HP ?eséfigﬁr{fgpgﬁge%lirg alget. L’ﬁ%?sihlggbility of
proteé‘lr‘Arl\g %%ﬁmﬁ@ 1Bhnd debenBOGN BRI spedfBd dhd i8dtyde i3y (hERddglobulin Fe

otein ecomrended for~all nouse’isotypes and
domdif khalh ispresenBin(tRuasibetly. aProteit 0\ &V Wwed & MEEY 28t dies that are

1986)). The matrix tq which the affinity |igand,is,.
baseé\@m BeRary |92 heayy @i itk gLl kgl i 82:1-13

e iztel ' | ' nGh (68 L,
(1983 PR D (AR EonMBEHARANG A o BAN: focTad GGl (Sass cr a

EMB@) ‘V@/\lﬂcﬁg [15756\(393(‘1;))).1c Thﬂmaai)eis) xahudh teffieity llﬁd(;%@t@r(;hgi is most
ti mes than can be achi eved. with agargse.. Wiere the
ofteregger o ORFIESS U o rMEPLAHLY BARErBUE et s
o ' - inyTichddnR 20 Gor Abr 16w wes atld shorter
CON?%%QQ%§§¥¥8gf?%%éq?gﬁg#ﬁgﬁﬁFg%%hiquesO%or %rotein _ °
proc@¥dingftingattharcas behckisvéd with agaratd. dvhemn tganitibnd eserhpritge a Ca3

colum, ethanol precipi ion, Reverse ase HPLC .. .

domny GARESDEHI SIS Gl IHHe0 DT Hg i SRLp A Ryification.
R ﬁg&% 1 BB Q& BRARIR S arCidhieRéh lumn,

Othei)%cc E@ e Eg’gﬁfﬁﬁ%@ﬁ&g@ﬁgi{dﬁ% 13‘%&;1%” ic acid gol l?#%% ?o e
ethafid] ipastiyiafion Rdvege PERS-IPPIGE, chaomlatagraphy omrsidiod.fehtaanatography on

pre%%pitation are al so avail abl ¢ dependin nely t he chasa
hepasintSHESHYROSE PLolrarmaipgrany 03¢0 EBI0SRCAT LAY ISR FRFY

U Lol Gt d \ ¥ DYLEAGRIRd hrASnitiMSulfas

pdy%r?tdlt{c\?%@& antT E@g@)ag)r%aglo fgr?ignants may be slubj gc? gd
preciptatliomare Hlsoastiityblioddpending en divd angibody toremecgreslphy

using an elution buffer at a pH between about 2.5-4.5,

PESIKFiAL by ﬁ@ﬁﬁﬂrawgurifmaﬁb@w @) tthe pivaeretcoatprising the anti-VEGF

e.g.,fromabout 0-0.25Msalt). 25 111. PHARVACEUTI CAL
antilieORWKL AT ONB s enayde Aubiected torlva HA§raphobip dnteraction

A D Y T M BTty s

storage
at 108 4al(ROAYenRaNOMRY e LhBoReDbrEBlODEY e8t)of purity with
optional pharmaceutically acceptable carriers,
exci pients or stabilizers (Rem ngton's Pharmaceutica
Sciences 16th edition, Gsol, A Ed. [1980]), in the

. BHRAACEGRCAR BRRIMULATIINS ' 200, O ent's. “or
e O b 5 SRl 530 Pimcnin
are frepatla ¥ st RN SRGHiSHPRA/18LHE E8sired degree of purity with
optional pharmaceutically acceptable carriers, excipients or stabilizers (Remington's
Pharmaceutical Sciences 16th edition, Osol, A. Ed. [1980]), in the form of lyophilized
formulations or aqueous solutions. Acceptable carriers, excipients, or stabilizers are nontoxic

to recipients at the dosages and concentrations employed, and include buffers such as
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phosphate, citrate, and other organic acids;
anti oxi dants including ascorbic acid and nethionine;
w@e@seoosad i ves (such as octadecyl di net hyl benzyPCT/US2004/017078
amoni um chl ori de; hexanet honi um chl ori de;
zal k oni um ehl ar | : ' éggpb oozt&pﬁ{d,
oA TR AL TN

methf@ﬁlrfé}’h e@érvﬁfv‘ép duchal ahadecyldabeniiobnzyl esoroniumo bhloﬁde
cycl ohexanol - pentanol ; and mcresol); Iow/nDIec% 1
hexanvethghivny ¢haerider hawalamewn algoridas bamreghonitp g AE: ISR Btyl or

benzﬁﬁ?ﬁyﬁglg p%(gﬁpzfrﬁ s ﬁls?/c agrgﬂe *x}kﬂ%mppc%ﬁy@ ﬁéﬁé&g l1(j21t%5hol resorcinol;

cycloﬁ@ia)ﬁ\’)l RV eRYOR |ah&i aEresENOR rﬁkﬂédﬁar&k&i@ht&&sgihm ab@it 10 residues)
['ut'ani ne, asparagi ne, histidine, arginine

Qr
polypepederse prommm sehcisseivgeslbuains gelakar rdasnungalebakinge pydrophilic

carbo i ncl. d|n | ucose
polyra%r)slqu i}ﬁ/érllyéqup 86% n% 6C1 S Sucﬁ%%%&% SU gtragnréeu étlsparaglne,

histidin n%ﬂe T R 3RindTBIMRbEREharides B a08iRrides, 208 bitedtarbohydrates
e[ orm ng counter-ions such as sodi um_net al

1ncludm|g“pghmoee; nfamngse, Zndqxtidnse chelaitgrgsrissych asBIPEA; sugars such as

i b A R
com@%e’g 4@/ ggin—gfbtt&{? eMiplek &) ddri RS ofic Sudes&its Hetl as TWEENT,

X ressly i ncor porated herein be reference.

PLURONICS FYrot mly@hnylhlm gyeol (BEG Bisfartedtlsonhilinsd antindBh Atibody
¢ 15 for th
fomﬁ]{%glplgsiqrg gﬁ F(ﬂ ﬁlafflﬁggﬁgézﬁﬂp gyégrgs,s%ﬁl{:o gaéegle}{va}% 1& YL &ference.

conpl enentary activities that g not adversel

eHerfognplation ﬁlnég%s%coqtqm Ry $BE ACLLG QN as necessary
for tt]Eeg[; illath& %fétg)%(})eﬁ'%ﬂr&ﬁéﬁb ?&fé‘l@ﬂ)l? Ak Rt &)m%ﬁ:r%ntéfﬁ%tlvmes that

an an nds a“different épitope on
do n%énsely&%& eacl otﬁélb Bior (e&algp],e it-lmewdmtdesn(arbﬂf) t0| furth¢reorovide

formul ation. Alternatively, qg g i
antibodippsdiati WA pm@GEanﬁ@ae@g o Pt 5 BSOS  Jreppgpitope on
h c.
P A s

addlﬁ&m@lhé'@inhpbﬁltioﬁ Iﬂd}m&ﬁ[ﬁ‘lsé haytoddxtc efcdneatyiokenef ngthlln anhibitory agent
purpose i ntended. The active ingredjent

and/ensmaibpeleciln VEGTR arpgutids Syele W@Bles%sumﬁﬂeéemﬂ?
com @S@%ﬁaﬁﬁlﬁgﬂﬁ&t@% HETiV kaﬁ{% glgkfpggef Rtdnad

f'or “exanp oxynethf?cellulose

or gel ati n-nj.crocaps S l.
nT]éqg%lé(BéQgr jents g étsp%\k; apqD ﬁ % gﬁ\%rgﬁ lgﬁﬁgggﬁéh %Ft\;xample by
coacggaflgﬁf&hﬁééés%yﬁﬁt@ffacﬁ%l%ﬁenﬂah@@%f@&mp@é lhyﬂﬂoﬂymethylcellulose
rospher ni croemul si ons, nano-particles and

or gélﬂimﬁg@sc'ipeﬁl)ﬂ; and poiyﬂmcmhnwhmgﬁm@ HHS(R?RPS!Jlflém@FR?G@%dY’ in

re disclosed in n ar maceut.i ¢ ces
collaidaliiragyslelivry sygisms ( OACX%H& (]i pres 'ngu Hy Pr%ru]iogﬁeoér%s to
mc@ﬁmﬂﬁﬁ)‘i’lsflpaﬁlg ';ﬁrt}@lééoan@‘iﬁ%& Esdlé’st) 'o@[h MHSbeielsBher Shidh techniques are

'S rea acconplis filtration through
discRis&d inl Rerfingron aﬂhomammdﬁewnc@d6&1@h‘a¢m &ol, & Els d 980).

preparati ons may be prepared. Suitable exanpl es of
syaé AirpRdtioR RARse@ F@IANADIadAtnik e ondeuss berstos el i readily
matrices of solid hydrophaobic, polyners contai ning the
accoamlishestyy filiation thiengh ssergle Ailtaation HBOITBESM of shaped
articles, e.g. filns, or mcrocapsul es. 47
Sustained-release preparations may be prepared. Suitable examples of sustained-release

preparations include semipermeable matrices of solid hydrophobic polymers containing the
antibody, which matrices are in the form of shaped articles, e.g. films, or microcapsules.
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WO 2005/ 000900 PCT/ US2004/ 017078 Exanpl es of
sust ai ned-rel ease matrices include pol yesters,

woyasogebe (for exanple, poly(2- PCT/US2004/017078
hydroxyethyl met hacryl ate), or pol y(vinylalcohol)),

Examg)%a lﬁ?gf&ﬂi dz%:ﬁe&s Iﬁlagl%gs st de olérlzgte@h_lg‘)droge@so@&l KABIpEe, Pbly(2-
hydroFlg&hﬂerﬁétﬁQcﬁf?ﬂa&) Qirfpm;@ﬂﬁymmydm) polelaatides (HeSyPad . 8,773,919),

ctic acid-glycolic acid copolyners such gg
copolyltdE’RCdﬂ I EEIPETINREA @ndhy é@whbr@uﬁ%m@% §%é?@§dﬂgg% ERF-GpYL
| d NS ™
acetatgC %Qdéﬁlc lg(ﬁ% %Bf §1| %)_11%%01%@%8 roxy%uc?;ﬁ? |t1£1:eeﬁ@ac lgb EPOT

(inj eo?zﬂa'lé’ Hﬁfr§ gﬁ%@ cEBp&cB Yk B wtinylycatie heideopalythet amt lleuprohde
olic aC|d enabl e rel ease of nol ecul es_for

acetatev emd bﬁly -Bay)s3-hpdpxgivtyrivjagi gWihile pplymessBIch 28 ?@Vlﬁge-f’t;’ryl acetate
shorter tine en.en I di
and lacsiggcid-glycalig @gﬁm&e]{%lpasg 0ff (f&%felé & (f\%é 366 ng{i}g déeeﬁtzunuhyéirogels

relea%_/p&@t%% ¢9aherBsStife pOFHs! Wﬁerﬁ‘éﬁé@ﬁéﬁ[dﬂed Qltﬂiﬁdﬁﬁ teheaimin the body
resulting in a loss of biolo act|V|t

for a poagsind, ehegfhaz[}gmaium PIARIIRgGLeIais @i rpgplt p@shlaq to m01s re atd_’ﬂ °C,
strategi es._can be devjsed, for. bi | i |
resulgpg PHUOHOAHARPEREAsoTt B PRgpR AR b ARnffARRS! Rhtional

strate%%g ﬁrgﬁ% H%Téa%f]ﬁ"%lﬁﬁﬁtioﬁ déb&ﬁﬁﬁ@élﬁﬂletr@edh@msm involved. For
nternol ecular S-S bond formation throug

exantplra oF thé 3ggréga1ﬁen metchamha mg@sccmemdu tpibg mtr«rémpl%l;LHI [SeS bond formation

achi eved b el
v Gt BB e e SR pogine s
remdﬁ(?s' gﬁogflﬁizﬁl%rﬁ&ﬂ tactldiéss'oﬁﬁloﬁﬁ’ ROA8P6IAE enoldurRddhieh asing apitopriate
prng-specific polyner matriX conpositions. [V

addifHERAR ST GpiuSES:ofic pNFmeMBEEXAGMIRSIOES |t is
contenpl ated that, according to the present invention,
Iv. "TRERAFEVEGUSES OFIANTI-VEGF BNTIBEDIES treat vari ous

by ?Sgiﬁ)g%gf}é%ﬁr:(b gq%? a%&%éi%éélpggsg%%{/%g%t}fggr At t\%dﬂg gr(ljtibodies may
be ﬁ,eﬁg% htg!%to rz]lrﬁot top?aﬁr%s arhoR m:%)lés@ic tcf)&ﬁﬁ&?srﬁhaia@ﬁe'rﬁétﬁby pathological

rrtrs, riasis, atherosclerosis,
angi6deabat. | No@adoridiie cofditibag mataire wmenafé wopzthénsdnclude theumatoid
including retinopathy of p turi retrol en
arthlitlePmlaaléi aéherﬂ@éﬁra%@{%%eﬂg P%Cge ﬁ’bpfoﬁgeéati"8|f8‘f%°é’a‘ﬁ?éeéBﬁ“’ludmg
retmangg\gg egar'ér'ng{ﬁm I?%(tﬁo%rgﬂ%@él&él@sdeﬁ%s(:hlﬁﬁ lglldgécﬁﬁh @ pe@atéd macular

I'ssue transplantafion,
dege%&faaaﬁ Ghyrbid 18pemldstin (including Glabvelstiaeisoh comegrndtother tissue
syndrome, preeclanpsia, ascites e ardi al .effusio
trans(pmtanoaschrhm 1@5@@@@%%81%1{1%%@%1@5%? pug syndrgoe. preZClampsia,
Sk Wesudas Q8RR pOficArdifis), RYEMei@Neffusion.
asc“gf‘ é’e’b‘?aé@@i ofhision, (gu%l ag&ﬁzgat rrgﬁp of tu?rjor s i|Sln ©
Wihe Shtlb@Hﬁb @ﬂﬂﬁ&ﬁ‘#e&‘mbh alseSpraﬁera‘bhsplmed amthertmla&n@rm of iwmsys in which

growt h, including cancers and be unors.
angiogenesin phiys mnbleortané&l%l tHEYE gwwtﬂegaaémg 5BRCCLY aglﬁ?’?nglgnsf“mors
Exa%mg's pﬁg%ptgﬁﬁ tgcoar ea{éﬁrﬁ%r BBt ard A HDAER to,SBf iR, lymphoma,

re par cular’ exanpl es of such cancers
blastdﬂﬂ Hﬁ@orﬁﬁl R MK emEL Mor@ pagenlar bxm@lesamfcsach ¢angets unﬂlu@: squamous

-cell Tung cancer, non-small cell |un cer
cell aatfe:nn amgmanmln@hldmesme\lﬂn@gﬂl lamc%ﬁﬁra%%éﬂ@g Ff‘g‘? Frlﬁ‘ﬁ&h%

e R ERSE g P R DA A6 e,

hepzﬂ?éetllgl}%k RARRE, 'gﬁﬁhc eAf6MAth caRBCiRAIdisE gﬁs&bnﬂa&snnal cancer) pancreatic
ast oma, cervical cancer, ovarian cancer, liv
can@a,rglmblastbhmdcmfmca]mu@qr, omlpgpmr liver cancer, bladder cancer hepatoma,
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48 WD 2005/ 000900 PCT/ US2004/ 017078 breast cancer
col on cancer, colorectal cancer, endonetrial or
waie@sioemocar ci noma, salivary gland carci noma, PKI/US®94/017078

or renal cancer l'iver cancer, prostate cancer, vulval
ancer fCHRe @RGnYAE] AUSary gland
breas c%mggr b?loﬁ ﬁ’ﬁé@{} c(e:lré%g %%Hb%gﬁi\%}e lel OffFe Sif¢in! ary glan

carcihOAR kedRy of teﬂﬁl &Killcag hkfﬁ‘\/dagcfea,Ciﬁbitaielcamﬂ awalval cancer, thyroid cancer,
non- Hodgki n' s | ynphoma (NHL); snal | n‘phOﬁ yt :%(; (1%% E
hepamarcmﬁmeranédaraw types @ heash arﬂﬁél?FléFalﬂPﬁ_ as PRt @p metfiat @phoma

dl ff NI ;
(1nclxgc{1 %icg 1cu§?1‘ nolﬁ'\ﬁﬁdg%a&dlﬁ/m %"’}Sﬁ%ﬁéln %gg%}g%rlsm
NHLE ﬁitémiﬂh!ate grb&%/ﬁﬂh@iﬂﬁm 1hltdlnne<ntauatgrmeahffhsel Hphbigh grade
AI'DS-rel ated | ynphona; and \Wal denstroni s

immiveblaste Mm,uhn@ngragle Iystnbehlastiq YHEhbigh erade)saplldionzpleaved cell NHL;

bulke gk N g ﬁwa}gagn%l £ AP Iviuphiboha. W AdERitoms

Macﬁ%ﬁﬁouhﬁéiﬁh%? |cﬁf5m01@71ﬂpﬁﬂﬁﬂﬁﬂélﬂdehﬁ@ (GLL)Y eculé Bompheblastic leukemia

, as abnormal vascul ar proliferation
(ALIa)sHaIry a@léttukemxah clyhaikcanyeldastic lademia; B¢ pastAEnp aat

SSO ated t.uno ;
oo JPELDNATRA oA i PR s

Wlthg)ﬁﬁaﬁﬁ@&tes RethgsirAtak o hﬁ%m@fedtvhﬁh bradnainoes), andriviéigsl@yndrome.
reast cancer, colorectal cancer, rectal cancer,

Moraypartistailly, couders tharage eamoahic tqwmm@g@%@tm?ﬁ% ghpe invention

N r enal eII ancer r .
o Hobtt S50 o B e 858} o RBG el g, non
Hod%la phoRA(NPITY, ref Al cell RRAEr, GRotitd oifeer, Nieadcanbet, packeatic cancer,
an nelanona ovari an cancer, nesothellona and

soft—msﬂub spdcemayleipoms sapdons, prreineidatsrajnoma depb anbrrsk Grugepgnelanoma,
[ nvention dtot t
ovarg bt aniEliope s BUERR midfbs Bl pERERL b8 ihods of the

1nveﬁ‘t%ﬂ ABYQOB Gt dd1SeaRY canderR M @lunRaDagEnt! r eat msnt
strategy aimed at inhibiting the devel opment of tunor

bTlopkesens mbstlwm@{lﬁpﬁl@dssrimntﬁﬂmg@mﬁ therany. HOPYS! E7RCST freptment

stratpgﬁp %6]? abﬂngﬁpétﬂ% t?la H.B\(el Beg ay E’? gu%[g& ‘?)gigf‘%%&% feﬂulh&y Rk ﬁfdifldmg

nutri%ﬁfs'té‘ Q@&&Qﬁfn@r broRah. ”B&iaul% i sl deddyis il vathia rh)bth)psnmsry tumor
capable”of inhrbiting the neoplastic %—YO\Mh of . tu

grovah and excqastasiar the ghtianghagemis| treatmens peavidedi gth@rgtvagtf%lﬁ s gapable of
oG o i PSR 0RE Y B bR e et

of tiHRIDLIRE kQidnd 41§ AR, &ﬁ:réf&e'a!llobvﬁlgC@fable gpihat@dois hytotivdn érerapeutics.
used to treat Vvarious di seases such as tunors, the

Combiratian Eberagieshe i nventi on can be conbined with
ot her therapeutic agents suitable for the sanme or
Sitnd E@templiated alsa svheles uosmadt Vayious disedses gmbaaa ¢amnors, the antibodies

ant i bodi es of the pres t
o g O b i B O S 05 g or st

disedees > Wi ru3§c‘:d fd ‘Hﬂegﬁ%eéa?lgéof ?r%ﬁ%HEE BPfh%g%‘ eselti 1nvent10n may be used in

coirbi na ions her certain pects, other
combliffiap &khi onageiohsl cased therdpies, suiizis satgenn rasiotherapy, chemotherapy
therapy with the antibody of the invention include
OrC@mh@mU@wﬁh@ﬁﬁ@logenlc agents. Many anti-angi ogenic

In certain aspects, other therapeutic agents useful for combination cancer therapy with
the antibody of the invention include other anti-angiogenic agents. Many anti-angiogenic

agents have been identified and are known in the arts, including those listed by Carmeliet and
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agents have been identified and are known in the arts,
i ncluding those listed by Carneliet and 49 WD
WQB50000000 PCT/ US2004/ 017078 Jain (2000). PCT/US2004/017078
Preferably, the anti-VEG- antibody of the invention is
n t ' Nh $bmBInaflon with
rain QAR PRAEEPS, BE L GVHGE g oDl jHrotiofs Rl
anoth%PVE@PEhntééEﬁﬁt 6mVEt}FreédpaglmmgenlsmmhaEWEGfammM§ grfluble

bl ocki ng VEGF or VEGFR, neutrali zin é}ﬁ
VEGEmceplon iTegmentayapisnat cAsblraf fackingn Eepigplizing anti-
VEG]%% ﬁh%(ﬁ?sv%nase%cﬁﬂ:%ﬁg% ??1895?9 'o?a«’tE na‘r&?ﬁ@ﬁﬁases and any

or 1n a on, two or re anti-V

combARtoRO GRS Weﬁ@tw&? ardirhddigse red ot motdentp¥ECGENantibbdies may be
some ot her aspects, other therapeutic agents useful
co-adnuinisteoathtiontbg pasient.unor therapy with the anti body of

e | nv ntion i ne r
;Lp some 9 {I%Sé)e?t }Pergger %eﬁlgmggén?f Eul h‘é@ﬁéﬁzﬁfo?l t§mbP#erapy
with (H%l AAbEYh&mvERich 1n5ﬁ158§nta§fnﬁ@4)f other feblers that are 1nvolved in
Sonetinmeés, it may be beneficial to also_adm ni st e,l;ngne
tumoo gmmh,esucly poRGRRs B2 (alsokapyva s Herd) BbB3 by 9y

nbodj ment,, .the.V nt i C
SomeToli ot ieeB Ry Aaptig) S oPoE REnphbent. T a
prefetr@ﬁ 'eﬁfbb@i&ﬂ/en@QE@VE@Warﬁﬁo@gdmcﬁlaahﬁ@tdreﬁl wish a gfcml'th antebitory agent.
he VEG- anti body. However, simnultaneo

For ea(dmplel, ﬂne@mwthnnblbltawmgﬁn@mabq W@wa@ﬁeﬁ%@ﬂa}‘{ﬁi By thy VEGE

i RSP RULAR Btfopgeng gL B

is alRBnfERp1RE. | SNBRbRAIHbE s 6r thé gromnh&mﬁebrgagem mre those presently used
(synergy) of the growth inhibitory agent

and
and may be ME@Fededeei th dapycongiesforchen ésaé@ngwbofﬁtb% grogvth Aphibifqry agent and
antl_g,%g% he present invention provides a nmethod of

gihodhincer, by 20 administering effective anounts
of an anti-VEGF anti body and one or nore

chenot herapeutic agents to a patient susceptible to,
Chemotherapersiici AgeriS cancer. A variety of

chenot herapeutic agents nay be used in the conbi ned

t IneseftiiBRkpates, edzeseht infientiompeonides mefhod RE FpAEL,CaneRs. by

IR PIE R s T S —
agent%ﬁfto’%jg ¥Yleﬁt Sﬁpc%gﬂﬂl‘é% Sr2enBiatvias Sakler. OAdiafiatyYof %Ktﬂibthbﬂapeutm

ppropriat € doses of chenot her apeuti c
agen@Q@AY Be Wicklin e @entinal troatmens wrrthads of Srednyadion. épixeyplpry and

non 47 ea Rt SHERGRCAPONG B FORGRBIRIET B WL ROt by
“DefiGARt her apeutics. Variat i on in dosage will likely

occur ‘depending on the condition being treated. The
PAY %iilt banndssioad by érosegf ondemtynskill innhe larthie appr@pﬂ@te doses of

deternmi ne the appropriate dose .30 for.th
cherg@tb?r@mutlcgge%ylﬂgpe gg‘(%fy Bl}ﬂ(vhogtaéﬁa% gggllﬁg% g#ﬂgéal therapies

whebdif B TREL St Ape iRk 3% ArhiGiskPdPA166 & in combination with other

chemotherapeutics. Variation in dosage will likely occur depending on the condition being

treated. The physician administering treatment will be able to determine the appropriate dose
for the individual subject.
By way of example only, standard chemotherapy treatments for metastatic colorectal

cancer are described herein below.
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cancer are described herein below. 50 WO 2005/ 000900

PCT/ US2004/ 017078 I n one preferred enbodi nent, the
woreiohoa®oof the invention are used to treat coP@F/ES1084/017078

cancer including metastatic colorectal cancer.

g{gl 2 r%%e?} e?r[t%ﬁ[m ’ttﬁg ﬁ‘bnﬂ?)'tdg gf RShvenABHRR ust@isReRLolorectal

States. It was
canc&fiﬁdlﬁ(ﬁhg dletaﬁ&hc aplorexdl adcet.yCdlpeect Banceeiy thathérsl odst common

colorectal cancer woul d be di agnosed an 56, 00Q
causaiscos caralious tho Usited Sigiesclt 37 SxEsd ?HPéO’BH}af i‘& 135,000

o AT oS LSS0 et

colorB@hl &ﬁé& iR ERSEhRitedvBthibs B BO9sEaridiwdt al. sCmutehﬁlml 4193/8 -31 (1999).
curabl e by surgical resection, August et al
Apprivkinzaseln 0% ctopl@egTapepr paiauy pressahBia d lsea%entéat 18 Potentlally

osi s, for .the 300/
cor i, BYRT31 AL G cbIa T8, ELFRP T AR 20284 lose). However
the pfdgnbgwfd}ghé SORGHNOptedent FaRadvaieed bERMb@RAGE dmeasalancﬂ for the 20%
those with netastatic disease 10 is _12-14 nonth

who Adarsn é«dbbv@og orsedtioal is Poore Ehe median AprRIi YA f tWS@JV@&It metgstatic disease

o 0] SISk RS AR R RISRRE, LT 052 oo

903 (21§§2)been until recently chenotherapy with
f l'uor our aci | (5 FU) plus a biochenical nodul ator of

l"\:’}gfe%’t%nﬁilaﬁ“’t?&\fﬁ t'for Iﬁ%ﬁﬁﬁ@golg&bﬁl @aﬁﬁ:é&l in@@d081ted States has been
SI'S 01 ect, ain Oncol 10:896-903 15

until (3&R9ay chd‘vhc&hémpy NltEr’jgﬂluQdemB GOFU) Bies 4 biqchemipal mpgalator of 5-FU,

ML e —
(199253 %@P%Wg Ay 2 3*3? 11@6@2@?99@ Ut dchbifRedfeIFWEdtovorin

one dvanced Col orectal Cancer Meta- Anal ysis
proviesjirffquent, tEhrisienOstotikagoB@beregal (imogyut hannet tEEIF@FIﬁQ@tTath to

e

PrOJérE d;e CRL O %l R): 896%@9?%2 and 5T A Ak DéA derﬂ-&%tﬂa&@lto gfolong

m)ns rated surviva enefit for 5-FU | eucovorin
survﬁ‘faycdiﬁpaﬂabwﬂh an mmffecﬂlvn theagy ghuafoe:%t)%ugpcmﬂs edre.rhséield et al. Cancer

393G YT g P RoLh semnaienarpy porh 683 FEfibfbovorin may be due
in pacrp oqﬁfcﬁeg te %%gr 1néalFtHéjseH1 'réhd%%ﬁ?élﬁth‘éﬁ&@hﬂents receiving

l"ong I‘VI va conpared wth lonustine (M
adJqulum C:hd:rﬁbﬂhalapy fordeszefable(duldEectal\Weheenr FUtleudovogn @pmqnstrated

Oncol 11:1879-87
prolgeedipEnboomp e o s MR T R e i e S QOF:
WOI%‘%ﬁ%ﬁdaF nﬂcﬁ ong A 18795685yl es: the Mayo Clinic and

Par reginens. The Mayo dinic reginen

BB ShiteR SeiBeS R o APy Shapy i conithity sl flasted
acco@@mg & %@dﬁdzo%hécmwaythb M &yavEioe snd Rbﬂweﬂderk feyimbns. The Mayo

days, with courses repeated at 4- to 5-we
Clinioegimeal consisBof ek xtensivezgoursg ofHHY piye gpw-]}gsel]@ugblonn (425 mg/m 2

s 58 o e TR ) SR B Byl o, i

courses repeated at 4- to 5-week intervals), Buroker et al. J Clin Oncol 12:14-20 (1994). The
Roswell Park regimen consists of weekly 5-FU plus high-dose leucovorin (500-600 mg/m 2
5-FU administered by IV push plus 500 mg/m 2 leucovorin administered as a 2-hour infusion

weekly for 6 weeks, with courses repeated every 8 weeks), Petrelli et al., J Clin Oncol 7:1419-
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5-FU adm ni stered by 1V push plus 500 ng/m 2
| eucovorin adm nistered as a 2-hour infusion weekly

wo o0058008eeks, w th courses repeated every 8 weR&KBVUS2004/017078
Petrelli et al., J din Oncol 7:1419- 51 WO

26 (1%@95{:&99&%&% Hﬁﬁ%ot‘ﬁé %%@1n1@%d RGN Pe@k lréglﬁaxhs have not

S comparin C i1 nic and Roswel Par k
demoh QeteEN 81ffwétﬁe iroéfﬁcmt@zrmnu ha\remeenl uvadatpdence m;@o $qy Buroker et al., J

Clin Grocli 214520 @9V Erport 2ha) Cinamneph G4yt BEisHBy, T B8Ry profies
of thetthl NCOL ol A Lnd g‘”%‘]t?? oHiﬁuct ﬁgin‘fént iR inl 1B6re 181kopenia

regli mens are the Mayo Cinic
and stoReHt i And e&thsw&g Bark fﬁghﬁeﬂ mmﬁnpgm mofs faaquienitdargcat Pajients with
and the Roswel| Park reginen resulting in no di
newly dieguesad mftastati éalorq:ﬁéftlwé@ﬂe& TERETVIPS f‘ﬁ%\ﬂngH’P%Pg‘fﬁ%éBe"t a median

time EF %se%%%tg{?%regglhgr& 1 oﬁ@n@ %‘{?& a g\feﬁ%.'n\éhﬂgvﬁ ot hera ﬁ%tﬁ? Petrelli et

I Sease progression of
al., J €iin ORBY hg480d6 @mwgh @@vaﬁwd/cwlatecmﬁ Chfeet Matpuitnialysis Project, J Clin

Pet | t . d Oncol  7:.1419-
e e oAl SLA0 ] Bt 1. i
896-903 (1992 B k t al., J d
Onaﬁhé%ﬁ4§§§2kX§ (1994); EDCCO%I e?rglef 3 C?ln 10 a
Oncol _16:2943-5 998 t
epaby amgp s s Gerey Surorentun coldrag i By bbligd. Two
randoii@ed Eﬁ‘l‘ﬁgﬁ 416! C’:a@lll 'w'i‘th%@bro&hh@e&l% 400atleté, leRraluated 1r1n0tecan in

approxi mately 400 patients, evaluated irinotecan
com]ﬁ@z[ttﬁnnmﬂn 5+FlenboveriBlUB Al alofion ASSHD 18:2832 d999); ﬂoae,llard etal,

ASCO 18: 233 9 | d
LancoeorBH 709808 oop g€ faBlafls b BRE gL cgror
dem(;r{sicrgt%h §&ﬁgtl/1(l%§/1§ ls’{glnﬁibcéﬁﬁﬁ%ﬂeﬁ‘se@gn slgvRasior aed 3.3 months), time to

atistic significant increases In survival (of
diseade prognebsidn Androaspusse rates aﬁecompamﬂ ‘éﬂéla§é:q{k@§@‘é§§ll onea fhe benefits

of 1r1;1g’%g%{;c??gm{ ggatglepsf@g %f ?n[% tgﬁi’c\:ﬂ ! P[aed%é{on Of(:i‘ILrJ ﬁ%ﬁé&g}tg 539 Mrcovorin

was éﬁ g St Xh&ehsta iRGatinké 8MNafiodal Cﬁﬂée@ Cidfitrit® Common Toxicity
- eucovorin was associated with an i ncreased

C11tdriaq1\1dﬁ¥((‘$€)1ﬂraﬂla814odladrh@aﬁwe HhyemitingeCasmivieuirens és. d

asthq(;:r)ézlmt:qerg]};\agecg %éﬁhmayqx&b N g}ir%rilsﬁ %@o 19%190% sﬁés‘x]img that single-

agen?ﬁ G %&%&ume{l %Uﬁl@‘é@édnﬁ—lﬁle%et@mg Jbeftngdtanadtab, Lancet
eVI encer’s ng that single- agent Irinotecan

352:pA4 13- O (K998 Reiugiek i al., Lances 3520717 61998). (Twyandomized studies have
demgntgiod Ing e CopisolpAB T VA8 545 en R0 PAT R ppis S #owing 5-
FU tﬁéﬂd@* ﬁé@&&"y colRIRASneh bRkt suppdraveean apd Qi(ﬂﬂa@&l 2.8-month

sur pati'ents who have progressed follomnng
proldiigatibe bBgytvival) ¢hesdthehstuslyropmpergdiirinotetaacith indusienst FU and

su t d d th 2
shovgid B8P DYER PrIFRSEBORSF SLTTEy TE5 ARATEof FRsBEEEReTH AR more
effe&t;blh%ﬁl'\g%l n ﬁle?ﬁsta B secoR@WR sédtirs RasTHoR béennst@lienat welh-controlled
surviva e question of whether irinotecan has

fashigare effect on survival in the first- or second-line
setting has not been studied in a well-controlled

Dodaard AdMRifAsRatioA Admi ni stration

The antibodies and chemotherapeutic agents of the invention are administered to a
human patient, in accord with known methods, such as intravenous administration as a bolus

or by continuous infusion over a period of time, by intramuscular, intraperitoneal,
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30 The anti bodi es and chenot herapeuti c agents of the
invention are admnistered to a human patient, in

w@ewsnehow t h known net hods, such as i ntravenouBCT/US2004/017078
adm nistration as a bolus or by continuous infusion

: Qver I r al, oral, topical, or

mtfﬁ%h%%@%éﬂ?ﬁﬁ%ﬁ%é ol Wiz Bt SRS inwatbecal, oral i

inhaldt{¥nro6(es. QBtl‘rmbmf, susmhmbammhnmstnanm af @atannluﬂdems preferred.
intrasynovial, intrathecal, oral, (%EJ cal bined
b extbasime i thegTea BRI S i VRS B ILTISORRYAL Y dhe combine

.adm ni strati t . Th
s GRS o bl o
preschiMOMRA dohR nfPdidd zl’éﬁiﬁmsﬁaﬁﬂ'rﬂ'bf&‘dobhinlsonf diffesent chremothdEGRutic

anti body and one or nore_ chenot heraﬁgutl C agents. }I’he .
agent5 Eh@s@nblnﬁﬁa@mmmtle@ mcawlﬁﬁ geAEIBHARRTS PFIRE pepfrgp formulations
ktalls of. f er.ent
o SRR o P P AL e g e

wheréiﬁ'pﬁ‘éfeﬁ%ﬁﬂhéﬁa@s § arpeabd aMSe both (ar sliy@tiee agents simultaneously exert
phar maceuti cal formulation, and consecutive

their hodogicad tacta\tm@sn Hrnpa@attqmeqnd@lpgl@g scheggles §q>rr§uﬁlp %tfé‘élil%{%éfl’?peutlc agents

may %egg@ggacgqr H@Eﬁ%{:@lwg( énstl%ct?(ﬁl{esp)rr g @Me@?ﬁlbiﬂ%aﬂy by the

sklllé'al rhéﬂtfo'n@rs Pr ﬁﬁﬁfn&ﬁnﬂ%sﬁl dclbagien goﬁﬁlhﬁﬂﬂiemyfaw alsuddscribed in
enot her apeu Mgfqents 10 may be used_accordin
N

Chenmhm’aay: S@nvmeeEd rP@rm Wmléla@lﬁ Sa ¥ikkdnse Baltiperye. M M (1802). The
[ 1 th
Ir%%ﬁ\%ﬁ égeglg 5 Q?eé;g % SF %oel‘ﬂ tg;s‘gjaﬁ&g ?fe thE ltafs?tgl%d?/tok by be

glvergﬁﬁfﬁ[thﬁ’&ﬂsl'yr!her%ﬁﬁm her apy Ser vice Ed MC. Perry,
[1ams & WIkins, Baltinore, M (1992) The

dhnmlm Ibrev‘ap@utom creag@m oﬁﬂ;gpagﬁ- él@eeqi@roggmtq @gspgﬁ,\pf antibody will

istra n of t h tJ4 bo
depegigﬂ{ﬁf e&ﬁ%%ﬁé‘ﬁ?/eaf%@r f‘t pd> %&jeém%ﬁ{i E&ybr B\ gﬁlfrl En%?urse of the
disedsE SALMRR thPdntBod dﬁﬁsa@nuﬁlbt@reﬂﬂbf pRyémive od dsea@eutmé purposes previous
anti body will epend on the type of di seasg
therapysthe pait,lenas el hetoratsod eespeiss te Eireitipgdn 38 %Lﬂl%céet’cﬂl of the

di.seas r. th r r
atte Wﬁc% efaﬂtgtg gﬁg é%ﬂ@lblgpardggg g@érédgtg) gﬁé-[%ﬂeﬁf & Ogl? g%{;’ or over a
serle'é '3? tr@eﬁfrieﬁ@t Ti$ a 6bhPing@én thiefip iaLimeal thes@apesitidng of e present
body, and the discretion of the attending

mvemhysarc ndministened ama thsmppuiically gfeeibo,or sypaTaPYES %‘?‘@W’tt s used
f he patient

herejlnl, a q@ﬁpgcalll?rtr?f Qti\betrfalrﬁln% éx? Is s%vlﬁ H1a?cg gdﬁ]ﬁﬁétﬁa%loﬁ fof ﬁn’u—VEGF

I'on therapy regi nmen,

a.ntﬂ:ﬁ) § bhd 8NSioRf othdiehdRhRuE0 hgenits) v Blininistakion of a compos1t1on of the
inistered in a therapeutically effective or

pressqt fevegtion,ireswdtrinireduction qrdekibitioa o the tacgeting AispAss OF %(g}dilt&pn A
therai{q{lﬁgai}g\é%leargﬁﬁ%] ; é@n@%@xﬁ%ﬁg&}m $Paig! WEF.?E Mtﬁ)'bhf an’PBne or more

or nore ther apeuti c
otheftHe uu@igeﬁfirﬂeeés?rir& a8 byarradtically engigsitivinly redudefoe eliminate
pres Invention, results in reduction or inhibition

Coﬂdﬁﬁoﬁsm syBppels af@owlat@dewgb aparticghd diseass: A 25
th t I 1 t
aP{gIr’ %%%?gi')rg t%{%)ég g% I %f: t}}? Hﬁge?se ébo L??L%/k%g? ggtén g (e.g. 0.1-

20mgﬂ%2 bf arﬁﬁn%@? S8dnYinftial SMARTAEH Edshgefor Mdl@fmﬁtaﬁﬁh fo malphhe;nt whether,
ce or elimnate conditions or synpt ons associ at ed

for ematnipleabpand onmbmsepma@a@eun@eqﬁ@ﬂ@l,l WPyEAntmLUs iBsign A typical
dallxs gc\;sggrcla %ggh%fraﬁge%ro%ll 21?06111% ug?kg to aboutgl/dﬁqnglgg m'gpe(, l'c'ltgpendmg on the
factors mentioned above. For repeated administrations over several days or longer, depending

on the condition, the treatment is sustained until a desired suppression of disease symptoms
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20ng/ kg) of antibody is an initial candi date dosage
for admnistration to the patient, whether, 30 for
wWe@x@spbm®p0 by one or nore separate adm ni strati PCEUSN4/017078
by continuous infusion. A typical daily dosage m ght
0 tRARYEL 100, PRERIAEpIFR B antibody of
occuraegl%%gﬁl%rgmgﬁp?#agel?egg{l%gsrﬁ ér)?’entl orl11ed a%gﬁe. Forp Y
the 1d’v@ﬁ>tﬂﬂ1t e dd@adiiteied evayitwo so tiver waskg catal dodayemged frbmrapent Sme/kg to
de endlng/I on the condition, the treatnent is h
aboutg e praferablyesich dgsiag greimes isgised {0 cralynion with a
mpih%iangggglg){%ﬁm é%g{ 1%%‘%38%%8%%%&2%&%?8 ?olofé@ﬁp&a%cer. In

osage re e use
somthrsﬁéc@sr E&%h@ﬁl@ﬂié&apytrbgnﬁﬁ ﬁm\bﬂ)fbﬁ thd trad1ﬁénal hx@rﬂose mtérsnittent
adm ni st er ed every two to three weeks, at a

adrmmamgm fIn spmng lothst a@qagi;sk@e pbemqb@r@peupg qgﬁl}t& gre qggpjélstered using
b d »
smalif £ 0 oS Py S TRA of bkt B REBIARIA Y

The fr8Erebd Gahé ﬂﬂrégzt(ﬁﬂieﬁh{léhtﬁ)ﬁ lipER1Y alon@rareddy.cohvenfiosdrechniques

aspects, the enot herapy regi nen i nvol ves the
and assaydi t i onal hi gh-dose intermttent admnistration. In

Yoon o mefORSFng solably FIFER G BIERENH BeBRR: BB

Eff.dg STreatvend breaks ("netronom c chermt her apy") .
progress of the therapy of the invention is easily

rhé?lfl %Hv%}x URYisId @& o %fé}ﬁb%@ﬁweﬁ’t‘[&l i geAabslity bPproducing

urther 1n tlon about suit'abl e dosages is provided

markied ahtieakceaeffidces ined lounan Iﬁhbnmnl}oubfcaum sTgndficant kaxicities or adverse
mai n _advant age of { treatment o

effects, s@ Hyat g padent ﬁ)gnqgiac‘f frf)?l ¢ trﬁ?tH]&B Y55 a‘il ﬁjgl?ekeggcacy of the treatment
of th ﬂ{\}enlgﬁp&%rbe%éa%ﬁfeﬁ sz/aﬂoﬁH%Boﬁ%t do%ﬁflor\ﬂ?r wbQuh evAuSiHpLancer

cant toxicities or adverse eff so t hat
treatﬁlhﬁtsnﬁtzln&mg boenetflirhiead thy tmmot: h@mssmt e weight f bize stiinkage,
efficacy of the treatnent 15 of e inve
time ﬁ@a@gy@gobyiu\yg}qn&f§u@lﬁ%rﬂgr§ss& STV eaveirﬁl? respon%e rate,
duraﬁgr%lfl%%ﬂ %ﬁ@ :g‘h)ght?f Lf BRL MRRLSe thdSltHEhJi6kdRi aghfs of the invention
egression, tunor weight or size
targes kel tokag Eascull‘atme andonqs megass&'rﬂy the, ne@plaaﬁlq m];ls @hengsq}vw,\;hepy represent
progr ession free surwiﬂ@ over al resgolnse ra

a unigye skapsof a@pcqgnétglbq)tﬁg% an re&axgl rfrilxlreglfurﬁ: gue lélg%sgaes anEi I%kaflmtloms
of cl éaﬂ r&@gﬁsggﬁng%rﬁg 5 an&iaﬁ let fi8ndrRMBMLsOBf gleafed flant50% in a 2-

ascu necessarily the neoplastic
dlmeﬁleiohsl dohlgsis 64 the stantlivd wut-eff feisdactariag agesponsfy deweyss thyg anti-VEGF

anti cancer drugs, and t refore uir.e
antihpgdy &f hedn EHHoR éqqyrﬁapqed 1t5)‘n of |n?ega %aé} s%&egs %ﬂmgggstﬁémkage of the

mgxé}jgrcﬁor " Enﬁr:??rﬁ Bly&exett ld%oﬁi@tétfé‘é‘f&%t OAccQJEﬁﬁglw ndv%ﬁipproaches to
% | |rrr¥3| onal analysis is the standard
detenibin@fdifiéany ofl e hati-angjogenichpopy ehoul{d)hevmploycch @ncluding for

anti-VEG- antibody of the invent |{o éy ?ﬂ% ment of
examplpy Bicajuspmet Oﬁﬁlcaé%lﬁgf Py matkers oy FRFQECORTS HCIGesBr

may sinply exert a

reSp{)ﬁl}ﬁoﬂﬂI’ralﬁgl?gatdl}/oég)%@écagh ccordingly, novel approaches to

2n &%teﬁlbﬂitlﬁheﬁg, taé iara@mtynmhﬂam camnbé used @omgena&mg the duysyion of

shoul d be enp g i ncluding for

SurvGSL bIFEM DUIETLTIESIRIOGH 0 GF RGP GRcfaf o Guighr. Duration of survival s
deflnelglgas?ﬁeeﬁl%g fl%niaﬁl%t NRARYWLAHER br Bk drug to death. In a preferred aspect, the

anti-VEGF antibody of the invention is administered to the human patient in combination with

one or more chemotherapeutic agents, thereby the duration of survival of the patient is
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response through radi ol ogi cal imaging. In one
enbodi nent, the present invention can be used for
w0 p@see®dng t he duration of survival of a hune@r/us2004/017078
patient susceptible to or diagnosed with a cancer.
Dur ad i f hgho | ' a lg1Batidn®Brou
cttec b3 o Sk o b Prorpini bl PBfeor uimpTRartdnCBfou
treateRATEHE aati-AVHGIE intitode cambinelB@Hh acicnivtiyapshitic pecktail of at least

invention is adnnistered to the human _patjent i . .
two, profeabhnthiress chimaetherapgaltis AgeRIs B1aY %@}zﬁ)@ H‘Sflgﬁ Sduration gg élmvgf’al that is

Lhereby the d ' pyal h€MngeSthad that of
ateaigPhGoRrboSso RS b6 b3 st a8 AHhS Ringtbimad hat o
the phtRGF SRES te@Bd GAMNEE Sfind chetotiiveamiitie cagkyaibilons saifigrcrease being

“exanple, patient group treated with the nt|-%§§ﬁ1 d ratio
statlsacﬁul}’kﬁtg!l}'fl@?hbﬁ)h@ﬁov\dof wrwvaf@ﬁ@émedﬁ%%ﬁ?gg &&Hﬁi_‘? T

at. .| eas WO r r : [ h fi
AR 35 g R S P! A E P i L EDRGES Rk ofdoat for
patieRldukiB@ $e PR@HENt2 PREFBIaBE), a Bo@DRAAGE fredimemeeantOEGE 2ntibody and

and a l;)m E mont hs, I{ﬁongg&j@t}%&gﬁ%hat ,tOf . (%fgi%% gyltagrqtast about
one oy muup chenedherapapiic B ZEHS SISRIED {ahic] léfpté%t

| one I d doncr eas i LSt ical isanifel ified HR
30% B a6 PRUTVTOR L0 PRfes DI ALIsEG ablcElodnt', Gl
of abdti B63)f Wwhéh Espdrél foad dtemoftid)pyaflodene treat ment group

versus control” group, which represents the risk of .

deandthérembedimpenti baDresent ipYEntiRg PreadasshodspPRINgIeaHns

a conpi nati.on treatnent . ' T
pocs SRS SRR Bt I EEE BB Ao, ime
to dided&e r:bét!éss%n derfifeds tBt tihrFsdm abiwitistifios 0%4Hei dreg untd disease

. BEopelered cmigogineat 4 SRy SEBBERL 6 Lsci LA
progeboon. preserred emgo AiURG en 1Q5¥ T . ,

. conpar 0 chenot her | ;
anti- SRR Rt o B RS PRl B B ric o8 SRlf oy erepses
progtdRGh At Qdvival BgAiaest Svut R egorshy, piefarhblybyaboutiZan about 5 months,
patlenﬂb;éiégggl2I%ggﬁgggm%%%%gﬁ§§$ mngh a Cﬁncer.
whel CerBpar¢dtods entpy ‘ined as the time
ot Siedied s opinef fe wihBgf it ShREGRsiEfcanty increases
respSRERHO & 4 u%) LERG BN batidntst SuecdptBRb 00 di’agﬁcbsng with a cancer who are
anti-VEGF anti body and one or nore chenptherapeuti.c
treatedywith yagpuprthéepeics.y Rpspopesaatesis dpfingghasdas pricqiiagg of treated

.survival b | east u .
paiiboths ndlaf TR TBRLE e 5 B8ER Beonc ot 0
invehti GAISTR Yn W EFGRE BB &dad¢ o2 htute chdmothetpaniotapents significantly
enbodi ment, the treatnent of the present invention. .
increpisgpribfpionsatateyinithe iresietpatienteroul pempaed i e igrpuR talsdpvith
of . human pati.ents su [ ' i
chergelhelahy SR 48 Mo RRTed e s T E B RIRE Bt o5
RESRRNSEeCE, Fhepresent @fvienGsh povides neatode rdgeeasing dueattancbf response
patient's who responded to the treatnent. |Ln one |
in a hemper patienher xgohp nhhimen patiatsrasepbleip ar diagrasgd Mk a cancer.
usi ng anti-VEGE. anti body and _ope.or. . .
o efobiiods s R B POB RS g s pogesion. I
a coﬁﬁﬁf&%ﬁ Bedtftfeft dthé DR chiiGRisRth 8l VEGUF Gitioody anhpeioethdre
the group treated wth 25 chenot herapy al one, said

chemotheraparichgeitsg satSHialkypignificant inoresse of at|least2 mogths in duration of
0. 005

~ response 1s obtainable and preferred.
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In one aspect, the present invention provides mnethods

for increasing duration of response in a human
WQEaioseomooor a group of human patients suscepti BCEUS®OO017078

di agnosed wth a cancer. Duration of response is

Safegfg*eﬁgdﬂaesatm e¢time fromthe initial response to

e progression. In a conbination treatment of
the invention using, anti G e
Ihe @Fﬁg%tlﬁwgﬁlé prqvades é%eﬁlP%cF 05 e%n i \ggﬂﬁ( %ﬁ? e QbR
si gmﬁ#a‘ﬂp hdJeR@RkrLE e #RIRNRN pﬂ’éwﬂt%ﬁ@bet&o e Akt 'Dhe:ictlrrmtail otitcomes of

response i s obtainable and preferred. 55 WO
the tr2fifh0R0&dMh gnmmzaama mwmﬂéQ@e@$d{1ﬁ dhat severghadyerse

n d hods f
evn Py TR Bhof LB TR B S ve

courste%f'ﬁlaz?[ HitBRcAai g%‘ tthe%f@éeﬁ?inv&ﬁldnr G BR#thple, Htevious clinical studies
I'ni cal outcome the treatnment according to the
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anti - VEGF antibody._ The | abe
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with anthacycline-type chemotherapeutic agent, e.g. doxorubicin, or epirubicin, or instructing
the user of the composition to administer the anti-VEGF antibody composition and an

antineoplastic composition to a patient.
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filters, needles, and syringes. In addition, the
article of manufacture conprises a package inserts
Wth instructions for use, including for exanple a
mgrnigg Lgat the conposition is not to be used in

Depo, 1 30 with anthacycline-type chenotherapeutic

ent, e. g. doxorubicin, gr epi r ubi.ci

The follnsring Bybridoma edrling hias gated gy (e prisions A dhe
Budag?ﬁ? Tﬁeeabrpwggﬁ: e ARELEOQ0N }{p%mﬁ’ﬁé &b iR @A@@C Manassas VA, USA:

I'C conmposition to a patient.
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under the provisions of the Treaty w
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USA: 5 Anti body Designati on ATCC No. Deposit Date
A4.6.1 ATCC BB-10709 March 29, 1991 The follow ng
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practice of the present 10 invention and are not
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ded b fl h |
%&%ﬁfm&ﬁ@ﬁ? iriipenqebngely odleteighf Brhre 8w blesent
1nver€H>§)% %&é@&%& \9%' bifli (_{Iﬂefﬁ%dgn qgl%'dgsﬁldgﬁ{élh’ _o{’/ i1l ﬁt@ﬁtﬁ‘a@ld

scienfifit ilia@ekyirds @1t8bh¢i€1n]a&e expressly incorporated in their entirety by reference.
I ri notecan/ Fl uorouracil/Leucovorin (IFL) in First Line
Met astatic Col orectal Cancer A nulticenter, Phase
[1l1, random zed, active-controlled trial was conducted

te the efficacy and safety of bevaci zumab
VI. év%ﬁ%@@ ed to standard first-line chenotherapy used to

t ati I e trial enrolled
Exaggyfil. o SEARRN 2L R LRIV AncfiRAG3 poll® (TLE <
Trindte&Mi/PrSkourd B/ Rat Gerin{IFL) tmﬁﬂsbhme|memm (Cudorectal Cancer

metastatic col orectal cancer. 20 Met hods and Material s

A%trhu'l%{é%r%a'sé’ﬁﬁ YaRRYiAsdZ domk-caeoBed ﬂrral/{ﬁ@c@mlﬁmtbd tly evaluate

evacl zunab (BV)", al so known as "rhuMAb VEGF"o
the efficaag tindisafity of bewcizooehivheandded iestinday fgp&lpne\@gﬁotherapy used to

Ueatgpoqusgzlzfgg%;or?afgé}lccgﬁcd egﬁg %ﬁ%@%&leg ég%réap lgygté%lﬁr% ﬁtgglgﬁolgélcally

conﬂﬂ'beat 16H§T?ﬁnt?esdtéc9 AL dini AR WAl Kme S@ikdSmafastatic colorectal cancer.
en- bi ndi ng conpl enentarity-determ ning regions

e anti-hVEG- nonocl onal anti body
Metﬁ gg]@t'%e't\nﬁmfv% ocks binding of human VEGF to its
) r.s. S. .Pat ,No. 6,582,959; WD 98/45331.
A””ﬁ@%ﬁ?@é?@ﬁé‘f@%"wwﬂb the anino acid sequence of
e e TS s U P A N RS B LU et

«Avastin™”, is a recombinant humanized anti-VEGF monoclonal antibody generated

according to Presta et al. (1997) Cancer Res. 57:4593-4599. It comprises mutated human
IgG1 framework regions and antigen-binding complementarity-determining regions from the
murine anti-hVEGF monoclonal antibody A.4.6.1 that blocks binding of human VEGF to its
receptors. U.S. Pat No. 6,582,959; WO 98/45331. Approximately 93% of the amino acid

sequence of bevacizumab, including most of the framework regions, is derived from human
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57 WD 2005/ 000900 PCT/ US2004/017078 1gGl, and about
7% of the sequence is derived fromthe nurine anti body
W@4008/040900 Bevaci zunmab has a nol ecul ar mass of BODUS2004/017078
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ectropho r capillary el ectrophoresis non-gel
acid Gdnepositipn drgiqelptide map. Thsizd angi, chesganehiaractegistics of the molecule and
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comPEsi RlcbilifPlo0n 8¢ Fabd a@d DiioA8miMkirdtioniuddeimesi Thapuyty of
asur abl e di sease. O her |nclu3|on criteri i

a |n§¥uded 1
bevaaizuagh i0F9%k. bevasizungbie syenlicd as arleas e ghight et erile

erforrrance status of O or 1
h@“ggﬁ%hﬂg¥Pm§WBg%%5@§}&Kil . din. Oncol. 5:649-55), a
life expectancy of nore than t hree nont hs, and
Patiggt Sekee¥0t nf or med consent . Adequat e hemat ol ogi c,

hepatic, and renal functjon (inc]udin ur.in ith

e ibieponts ad RisiaogiFEl SEBE BrLaist SRR cysgpme. i

. also re [ C t r 1
AL RS UCOE ARSI P ARt e 1

year§liaf Fas@r @@ld)pévme GiicologdiGreen@id0G) perfarmencd status of 0 or 1 (Oken et
quoropyr|n1d|nes with or wthout Ieu ovorijn

al. (193%4%1755 &l €inginsot: ﬁeﬁ491525)n%1hﬁer?§P?Fé?Il§Vé’ Sorgipag ﬂi‘rﬁ/“\%@s and
Cc f di
o BB R PR AR g
uriné’? reﬁ@ﬂ’eﬁoﬂ\’bf 16 MorBthaaye0 hgfob peottinger dayi) waatlsomequired.
studytreatnent, clinically significant
CaEgLRVRR CHica 1§él§@éﬂ§ﬁmr ehédhbBadaby offsibREicMERpPY for metastatic
asclites, pregnancy or |actation, regul ar use of
dlse@s&madjuvm(t mradldsh[wmzmguwg)f rjblprqu(;dyn epwitk pr wethout leucovorin or

A e e A
w1th1ﬁJ Ut El?ﬁsb% Gt Eﬂeclﬁﬂiq{fibﬁbf QBdy AOFmKMOWA] o SivigEA] wiflein 28 \days before the

as ases.
1n1t1at10n ofstudytreatment, clinically significant cardiovascular disease, clinically detectable

ascites, pregnancy or lactation, regular use of aspirin (more than 325 mg per day) or other

‘nonsteroidal andinflammatory agents, preexisting bleeding diatheses or coagulopathy or the

need for full-dose anticoagulation, and known central nervous system metastases.
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Eligible patients were assigned to treatnment with the
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0
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| entepeatad everg Atwk
ded, independent

_____availablesafe frat+on,—nctodim I
FluoggaHs i n each goolﬁgmbut in the absen:grﬁcgg‘évieglgn

Leucrg%ﬁ'ﬁ’m zation,
- poni torin ] 5
Beva}c%tll?rba]%ﬁs bevac?szﬁ%a@éfgﬁﬁyﬁg%ﬂégi Sag?e Bvéle whf ety of

al |t he
6 4Wk; cycle
r -
repeated every 8 wk

;«%mn;_y LRk dver se

. 2
Leugexoilan rel at ed PERr response. If t
Bevatdduanaboni t ori nigd i ttee found no unt

*Besniswititfupioradiialolcevorip andtesvastieipadivenditspniigesd 4§
bevadiginab tb the regimen b{ iﬁg}tppanoﬂuowltaq;ﬂe piddeucovorin was confirmed.

after the randomization of 313 patients. All drugs were given intravenously.

ﬁﬁﬁy ?féﬁding

rmation occurred

An interim analysis was scheduled to be performed after 300 patients underwent
randomization, at which time an unblinded, independent data-monitoring committee was to
assess the safety of IFL plus bevacizumab, on the basis of all the available safety
information, including the number of deaths in each group, but in the absence of infor-
mation related to tumor response. If the data-monitoring committee found no untoward
adverse events attributable to the addition of bevacizumab to IFL, the enrollment of patients
in the group assigned to receive fluorouracil and leucovorin plus bevacizumab was to be
discontinued, and additional patients would be randomly assigned in a 1:1 ratio to receive
either IFL plus placebo or IFL plus bevacizumab. However, if the data-monitoring

committee concluded that the safety profile of IFL plus bevacizumab was unacceptable,
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in the group assigned to receive fluorouracil and

| eucovorin plus bevaci zunab was to be discontinued,
w@npasaodd i onal patients woul d be random y assP@nEs2004017078
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otil'd continue to receive bevaci zunmab in .
unacé@pEdRAd@eRe eRtan $ioanctetnotherapyRatidetis@niinuechgmsiferapy and receive
recei ving bevaci zumab who had a confirnmed conplete
bevagipgpanalendr unaccept abl e adverse effects from

chenot herapy coul d di sconti nue chenot her apy. and
r eBevavizumgbyergilacshabwad mnlswdg@ﬁa%ﬁﬂﬁméb‘%{% phemotherapy. Doses
pl aceb adni ni st ered i M d by at least
I
10 pe}‘f@éﬁ tdﬁﬁ%%ﬁl%%’tlﬁfy?gtahﬁar@ inati@aindinet gt dakangbdcaipnsof
eas

percént during the study. Standard . . . ith
irinoteadmr amyﬂlhcﬂomaglﬂ ﬁw@nduggctp &Tm@%a%agti) c@(@?@cﬂ?gn&fed lf;aﬂents W
i rinotec an orouraci PenRAGKRIB altered.
et od P BE SLFIN (0T OpuPEaREg i ealistin y
treatnent -rel at ed adyer,se events. The.dose :
TSI oG 264 SUREHAETETRER: a1 Paral: Hors fooped untl
I Vin@alorandespsequent treat nent, all
dam%gﬁﬁgﬁ gxﬁéﬁgﬂ%gﬁﬁgmeﬁﬁéhtil %%gth, | oss to follow up,
or termnation of the study. Assessnents After the
Asse§HEHS ne eval uati on, tunor status was assessed every 6

ve ks fielbatdiie fek s htiotd tumeraksusof as dseessediehernh swetlsehor the first 24
every 12 weeks for the remai nder of thera

weeksorfithestadnand thew eysay 42 meeksg@pg}qgg@mpgaqﬁfrtg%rhpﬁl Alll complete and
partapapm ey e RRAETpad R B It Y Wi Al heied
SUEE LA EERRRL  WETEC TR e
and eﬁaﬁ%{g%' rﬂtgasﬁl%ﬂelﬁfs. SAYERNevents were categorized according to the Common
Toxicity Criteria of the National Cancer Institute, version 2, in which a grade of 1 indicates
mild adverse events, a grade of 2 moderate adverse events, a grade of 3 serious adverse events,
and a grade of 4 life-threatening adverse events. Prespecified safety measures included the

incidence of all adverse events, all serious adverse events, and adverse events that have been
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Toxicity Criteria of the National Cancer Institute,
version 2, in which a grade of 1 indicates mild
wa@owsnemoevent s, a grade of 2 noderate adver sePEWEN1084/017078
a grade of 3 serious adverse events, 30 and a grade of
4 life-threa [.n . : -
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regard to subsequent treatnents. There was no

howeyen Ssoweal apalysie tashpigpesuich anthpdiaptan-Mgiep meghods lpgripal test, and

t echni s such as. the Kaplan-Mi 5 f -
Cox pEgprtcgA 2 PEREp S S SREbGr R BB sl E R Fogression
free SHRFIONIEHi¥ctRieE TR RAS UESEpIvR aRd PARGT @Spomses), the deration of

survival’, objective response rates (conplete and
respquaes;, ad theawpldtyoédife. t he duration of 15 responses, and

the quality of life. For patients who were alive at

t hBortpariente fvharnvedry siies atdbe Bmonf analysisy drtaarservd e sisreepnsored at
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the tighrofithalast Btagh BromEs - F oV AR LA TR

izt b QL HaieithOsthde vathiBhih drfnlg tBeatidly defined as
randfarglr | ﬁ&%oﬁ%‘@@?ﬂs&@l{ of te ol tRDsthdhe 3

ng t ned aS any death that occurre
any déathhthat @0uded/withint 3r dayh eftérdbe lastodose of biyavigumah eaphegrotherapy.
chenot herapy. 20 For patients w thout di sease .
For piyises audioghdisgas a@gﬁSﬁgn g e fetqt ﬁ%ﬂ&@gf’l& daff g Prggression
free AIrOQLERSE RBAsordER tiRLaY AetssHEH: Bf ARG QLRSS GHon &by 0 i@8b further
assessnent of tunor status or on day O if no further

asseRERAGWAEpdrfonmsd phefmsetoe. Bitieats vittwuilt pdaguardoileritup data were

wi t hout adequate foll owup data were categorized as
categpaizehas PRYIREALEARACTo det ect a hazard ratio of 0.75

for death in the group given |FL plus bevacjzu as.

25 o GeetrskazAIA WG REOF3 AP SR SHBSToRp BNSR THAP B o iigumab o

deat hs. were requjred . ' . nerkor .
com§Eh VIS, P R rt g A clEaton
werd/jrtoBed Withih@ldgatmbeesyaldigvelied WolSdedP stlats, stithcaml alpha value of

power of 80 percent, and one interimanalysis of
0.05¢4 §thigsiicgl power of 80 percent, and one interim analysis of efficacy.

Interim analyses were conducted in an un-blinded fashion. An interim analysis of
safety was conducted after the random assignment of approximately 100 patients to each
group. A second interim analysis of safety and efficacy was performed after 193 deaths had

occurred (half the number of required events).
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and thaabsignigent Thihis groepeowa copfinieeat anal ysis of the
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groups. Simlar nunbers of patients in each group had .

well BaleNdedbsivyeen tirdanomn Similargempeyof petienty Beach grappihgd previou sly
t herapy or adj uvant .chenpt herapy..for . colorec

andetgin SVTEeTos SRS POGORIBBHD U B ET s B slprect

canci@s 27.6 weeks in the group given I FL plus placebo

and 40.4 weeks in the group given I FL plus

bevaci zumab. The percentage of the planned dose of
Treafipeliot ecan that was given was sinilar in the two

O PHOSedid8 dRRKIEE BE thiefapl Meas @7 dpeddis e thel gidup giversIFL plus placebo
pl acebo and 73 percent in the grou %’(}ven | FL plflﬁ? 1 d dose
and 44 scelsuimily) grops siven e plys bevasiz QPFFgntage-pl the planned do
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o e b U YR  H30e Ly R B RE LA lolen
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SURX ‘og ﬁ'{e’ daiseu(g(ﬁjg@ascu%fﬁl 930}aBhtd iPthe SARIPAGVESEL sy plaveboend 71 in
we al ance etween the two groups. In both_ groups,
the @OWF gixemBETeplys bevacizumab were still taking their assigned initial therapy. The rates
of use of second-line therapies that may have affected survival, such as oxaliplatin or
metastasectomy, were well balanced between the two groups. In both groups, approximately
50 percent of patients received some form of second line therapy; 25 percent of all patients

received oxaliplatin, and less than 2 percent of patients underwent metastasectomy.
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l'ine therapy; 25 percent of all patients received
wo@x@bimioat i n, and | ess than 2 percent of pati eP€BUS2004/017078
under went net astasectony. 62 WO 2005/ 000900
P S2QQ4/ 0170 T . nogr aphi ¢ and
Tabl%%@ﬁf%g PELARTES ?%(?lﬁ%:%!]ﬁe gﬁ%agg‘%ggfs?tel c V\Lppl us

CharBbtedistio | FL pl us Bdvplus Placebo  ( N=411)FplupBevacizumapoy
5 MALE 60 59 FEZﬁ%gl 0 41 MEAN ACE &%259. 2 59.5
Race (% 10 Wit o Black 11 12 *Ghdr 9 9

Sex(%gcatl on of center(% 15 United States 99 99
Australia or New Zeal and <1 <1 ECOG perfornmance

MAISt atus (% 0 55 5® 20 1 44 41 2 <1 Type of

FE cancer (% Colon 81 77 25 Rectal 19 23 Number of

static sites % 1 39 37 >1 61 6 30 Prior

ME, e Y@erapy (%9 Adj uvant chenot herspy 28 24
A&% atgon therapy 14 15 Medi an duration of

Race (%)
‘White 80 79
Black 11 12
Other 9 9
Location of center(%)
United States 99 99
Australia or New Zealand <1 <1

ECOG performance status (%)

0 55 58
1 44 41
2 <1 <1
Type of cancer (%)

Colon 81 77
Rectal 19 23
Number of metastatic sites (%)

1 39 37
>1 61 63
Prior cancer therapy (%)

Adjuvant chemotherapy 28 24
Radiation therapy 14 15
Median duration of

metastatic disease (mo) 4 4

*There were no significant differences between groups. IFL denotes irinotecan, fluorouracil, and
leucovorin, and ECOG Eastern Cooperative Oncology Group.

Efficacy

The median duration of overall survival, the primary end point, was significantly
longer in the group given IFL. plué bevacizumab than in the group given IFL plus placebo
(20.3 months vs. 15.6 months), which corresponds to a hazard ratio for death of 0.66
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surv19a§ %Ja@ 2'5 rl rh&ﬁhs haHaeioaY @%nQFElpﬂhs bERgcinneatyaar22slimenthalin the
.3 percent in the group given IFL plus
grouﬁogvacm_upiabplamlbo% 4 percent in the group given |IFL
plus placebo (P<0.001). In the subgroup of patients
Whihe! RaRiov @ bserinabito &1L was hsseciatedintith mmaasep ithie ppedian
t he nmedi an duration of overal]

r VI v 2
duratmmﬂpsogrvzﬁsmefr@}rswa\'@h(J/‘éﬁ anfEhSstué 9 agﬁﬁ)(]]f"f

t @$29P<6|0©1
prozgie Do B el AR @“&%@'@%2@%@%‘%&%& win o
respdnBSFRAGAS pefcenties. Fedi geicend R=@t(0d); anfl thr megdies gl,ul@hom pErgsponse
survival (10.6 nonths vs. 6.2 nonths; Jg\"alt;_g{(?q}é bg %)05:1 ure 2
(10.4pnonhess ﬁdrinomhszhawérfatﬂ%@f@69%5%1%510%976 %E% up e
LFL Bts were
shoof 3 Ragir bRl G BEproB R o sVl ROl
consRREL @d?osﬁlq&@bb@ﬂe@ﬁutfgﬁa@@naeludmg@h@bemleﬁnehflsacvsrdl@ tsn age, sex, race,
nont hs; hazard ratio for progression, %é
ECOGrpmfoemar)ce sFitg fasation Qh@ﬁ@ﬂffwéy ?@iﬂfaweﬁ%‘f’%?r aé’é?rfcﬁé’ gor
s&ince the
s BB AR e S e, L O
diaghRRSE cdRIrédA daifee Cp’rébeﬁ@ (BrCB.bafgﬁﬁ oﬁ pnor naémé;erapﬁ(b}@ehne tumor
perfor mance st atus, Iocat| on mary t .
burdpr, @gé serammongasiakens offal Rltases H’@fii{)@”
d hg urat | Qn of netastatic d| sease nurrber of netastatic
ehygfqegyase years since the diagnosis of colorectal
cancer, presence or absence of prior radiotherapy,
basel i ne tunor burden, and serum concentrations of
u I hosphat ase, and |l actate
Tab?‘ﬁ ghﬂggﬁgg?fﬁ%gfe 3. Analysis of Efficacy* End
EndARsint | FL plus | FL plus PIEBadss Bevaci Hlla@BSP val ue
Medi an survival (no) 15.6 BPlaco<0. 00 Bevagizamabr at i o P Value
for death 0.66 One-year survival rate (% 63.4 74.3

Medifh @ival (mo) 15.6 20.3 <0.001
Hazard ratio for death 0.66

One-year survival rate (%) 63.4 74.3 <0.001

Progression-free survival (mo) 6.2 10.6 <0.001
Hazard ratio for progression 0.54

Overall response rate (%) 34.8 44.8 0.004
Complete response 2.2 3.7
Partial response 32.6 41.0

Median duration of response (mo) 7.1 104 0.001
Hazard ratio for relapse 0.62

* TFL denotes irinotecan, fluorouracil, and leucovorin.
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incidWREK? ahy ofa0€ 3GF QURvEkY SRenEHkashippfoxhesial W peatentagEipeints higher

Inci dence of any grade 3 or 4 adverse events was

amorgpationts neceiing TD. ey bevaciagmal Blanas10ne FREFLLS BABNHS IFL plus
atjen recei ving | FL plus.be ' .

placBg bbb ph g B U8 MREVIEL 6L AR B RHR0N (equiring

treat@Entfind HEILARRabR ih BR ihE1aEMBRE gradb 40ti@tieadnd leukopenia. However,
hypertension (requirin treatnent) and smal |

therel wasrmeassgsficant tiffsrénee ﬁmgﬂﬂé@i@ﬁmg Pﬁ@l%Veﬂse&iV aitp lraging ig hospitalization

. | eukopeni a.t. I—Io(i?/ev%r thez[:e was 8d§1. api 4 sant

or Otﬂli“f‘i::é puatioq of §idy Grepteht ar e %Qv_erie eSS 1o g %aause'
to hospitalization 10 or to the discontinuation of

Tabletdy SelectesbAdyarse Events: % he 60-day rate_of death from,

AdvemsgEvemtse. Tabl e 4. Sel ected AflcplusPlasehes. + plus
Adverse Event |FL plus Placebo | FLON#399) ( N=397)Bevacizumab
Bevaci zumab (N=393) percent Any grade 3 or 4 adv@=¥3)
event 74.0 84.9** Adverse event | eadi ng t @ercent

Any%%gi3t(g!4i #RLIsOBv3P- 6 44.9 Adverse gyent |eading to84.9%*
Adv?rééc’ st 169&@1% 't(g ﬁ%s%gcalgzaﬁo
1

Se %4 trcra]at _rreEg@Adverse event 44.9
) . . ath wi thi ‘
Advegst gengleging i LRI/ S R days 4.9 350
treatment

Adverse event leading to death 2.8 2.6
Death within 60 days 4.9 3.0
Grade 3 or 4 leukopenia 31.1 37.0
Hypertension

Any 8.3 22.4%*

Grade 3 2.3 11.0%*
Any thrombotic event 16.2 194
Deep thrombophletitis 6.3 8.9
Pulmonary embolus 5.1 3.6
Grade 3 or 4 bleeding 2.5 3.1
Proteinuria

Any 21.7 26.5

Grade 2 5.8 3.1

Grade 3 0.8 ' 0.8
Gastrointestinal perforation 0.0 1.5

* Data were not adjusted for differences in the median duration of therapy between the group
given irinotecan, fluorouracil, and leucovorin (IFL) plus placebo and the group given IFL
plus bevacizumab (27.6 weeks vs. 40.4 weeks).

#% P<0.01. Only patients who received at least one study-drug treatment are included.

Phase 1 and 2 trials had identified hemorrhage, thromboembolism, proteinuria, and

hypertension as possible bevacizumab-associated adverse effects. However, in the present

65



10

15

20

25

30

Hypertension Any 8.3 22.4** Gade 3 2.3 11.0** Any
thronbotic event 16.2 19.4 Deep thronbophletitis 6.3
w@2@s/0fbnonary embolus 5.1 3.6 G ade 3 or 4 RUBESINY017078
éSdB. 1 Proteinuria Any 21.7 26.5 Gade 2 5.8 3.1
3.0.8 0. [ i . t i
sty g Poedpofact o TR RS blepRL R end! Ahe Bl By T plos

bevadHinddy, afcéthpirb@va Yhdo@bug give L plus piacelgi. vidhepisodes of hyperten-
i rinotecan, fluorouracil

. | , and | eucovorin (IFL) . Iush
sion wgsa?@@g@l?@ viie S?g@ﬁyé offil gRithyPRItensHie pECHE (G 8+ (Z‘%J’ﬁxﬁﬁvrc annel
. 6.weeks vs, . 4 gL XX 01, '

ot B 858858 B VGRS, SR Mo ot

discohfifl #dRdor bdVagsEmab tRfhp?, Kypeatdinadised entiedtherlated to
henorr hage, thronboenbolism proteinuria, and

hypeitgrsemtiae tlsd pavasigupals giobPe bevaci zunmab- associ at ed
adverse effects. However, in the present 65 WD
20054OSN8AR: PETS pSRAN G erestarpysodondfgradred proteinuria or

rnplEbece, O Iygsr|ens s el oL | Qe Ssags bR v
althof%éhg %l? {hgén%?cag{es\é u Adelq lﬁké{ﬁné’{v’&l‘éqg Qhet #O{Sl,]i) eRlef PEE H1u@ hevacizumab.

¢ _ re manageabl e w andard or al
The iadidbitepgrallerabweandgential thenofic ewtrds was thdmersent in the group given

bl ockers, angi ot I n- ting-. i nhj bi
IFL pycbalpirmnt 310 16REPE-tar Ber 508 ehves it PHOAT e Eop 20
bevaci zumab t herapy, hypertensive crises, or deaths
Eaa e?aﬁtmtesilnagml’ém@ﬂgqcémﬂﬂnt%P%@@ﬁc(il PUREEESYrBeEv s IFL plus
e r ade . ' ' .
bevagigngaudunegigriiet i fHeENSHPIE I SYelE s hetiter fve recovered

(threS ¥PEERTRIrc ABR 18 reiiet Geddinert WikiRadbutgeduentvanyliocadoss. Of the six
~were simlar in the two groups, although all three
patleuiawﬁlb@)pe@ra@@l,tlhrm bashia epfingied completrcorgiagiah 1gpoRss tp BL plus
| us aci zumab. 10 The inci .
e
gastrSn@iBn Al peeforatiolilwedé bslo evaery At trntedibutweanosths in two patients

the group given I FL plus placebo (P=0.26).
and @ptittuddentlissaserdmlonppatfest-at i on occurred in six patients

(1.5 percent) receiving | FL plus bevaci zumab. One

paTherdsulti efthsphasedillrstnty prewide diredt sappost foy a hroadiyrppligaple use of

.the other five recoveredf - . .

antiangiogenic agents in the treatment of cancer. The addition of bevacizumab, an anti-VEGF
antibody, to IFL chemotherapy conferred a clinically meaningful and statistically significant
improvement in cancer patients as measured by, for example, overall survival, progression-
free survival, response rate and duration of response. The increase of 4.7 months in the
median duration of survival attributable to bevacizumab is as large as or larger than that
observed in any other phase 3 trial for the treatment of colorectal cancer. Goldberg et al.
(2004) J. Clin. Oncol. 22:23-30. The median survival of 20.3 months in the bevacizumab -
treated population occurred in spite of the limited availability of oxaliplatin for second-line

therapy during this trial.

As compared with IFL alone, the regimen of IFL plus bevacizumab increased
progression-free survival from a median of6.2 months to 10.6 months, the overall response
rate from 34.8 percent to 44.8 percent, and the median duration of response from 7.1 months

to 10.4 months. These improvements are clinically meaningful. It was not predicted that the
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angiogenic therapy for treating cancer, the present study showed for the first time that using an
angiogenic inhibitor, such as an anti-VEGF antibody, indeed results in statistically significant

and clinically meaningful benefits for cancer patients.
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throﬁé‘ﬁ e e B vl Baik regtmesy POai et al. (1989) J. Clin. Oncol. 7:1419-
1426), was administered weekly for the first 6 weeks of each 8-week cycle. Chemotherapy was
continued until study completion (96 weeks) or disease progression. Bevacizumab 5Smg/kg or
placebo was administered every 2 weeks. Patients in the bevacizumab arm who had a

confirmed complete response or experienced unacceptable toxicity as a result of chemotherapy
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s AP R AL BE 5 AR ol T ABE RIS s e
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death from any cause within 30 days of the last dose of study drug or chemotherapy. For
patients alive without disease progression at the time of analysis, progression-free survival was
censored at their last tumor assessment, or day 1 (the first day of study treatment) if no

postbaseline assessment was performed. In the analysis of objective response, patients
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United States and Australia/New Zealand. For the intent-to-treat analysis of the primary

endpoint (overall survival), there were 105 patients in the 5-FU/LV/placebo group and 104 in

the 5-FU/LV/bevacizumab group. Selected demographic and baseline characteristics similar
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charactoricti e

showed—that pclll ents—wthTow serum

SFHﬂb\Oerﬁu(o@ura%* ﬂf?“ﬁ‘?"d’f‘)“ at basel i ne appeared to derive

a significant survival benefit (hazard ratio = 0. 46;
95% d, 0.29 to 0.74; P = 0.001). Table 5. Summary o
Efe‘vaaamyamedtmmshaﬁ neldetrithergalriffectsn qualisg eljife, and the TDQ results

o 3R 1 25 Ve E Ml gtk was 20

mon@g&?lg gbfglg%ﬁ’ PéT LIJ)SO%(C{ £ if;SOggfl(ﬁlglrsgn ?lgsz-%?ggacizumab group
(haz&d eatlovead. 70 N rt(hEY8) 5 The SediandAR donrpladeboteggd @neé beacizumab-

e B Qb b S R ARG BT o s 0L
hazaftPrafio 80,91, P @hgp%ldgjg G BRED %@ﬁ&lﬂgﬂtle%tmth?(l:@l(g Mz d ratio = 0.66, P
= 0.016).
Safety

A total of 204 patients (104 5-FU/LV/placebo and 100 5-FU/LV/bevacizumab) who
received at least one dose of study drug comprised the safety population. A 16% increase
(71% versus 87%) in total grade 3 and 4 toxicities was observed for patients receiving
bevacizumab. Adverse events leading to death or study discontinuation were similar in the two
groups, as were adverse events known to be associated with 5-FU/LV (specifically, diarthea
and leukopenia). Two patients, both in the 5-FU/LV/bevacizumab group, experienced a bowel
perforation event. These events occurred at day 110 and day 338 of treatment, and both were
determined to be associated with a colonic diverticulum at surgical exploration. One patient
died as a result of this complication. Previous clinical trials had suggested hemorrhage,
thromboembolism, proteinuria, and hypertension as possible bevacizumab-associated
toxicities; however, in this study, no increases were seen in venous thrombosis, = grade 3
bleeding, or clinically significant (= grade 3) proteinuria. Arterial thrombotic events
(myocardial infarction, stroke, or peripheral arterial thrombotic event) occurred in 10 patients

in the 5-FU/LV/bevacizumab group, compared to 5 patients in the 5-FU/LV/placebo group.
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population different from that in the concurrently conducted pivotal trial of IFL/placebo versus

IFL/bevacizumab. Compared with the pivotal trial, patients in the present trial had a higher
median age (72 vs. 61 years) and substantially more patients had a performance status >0

(72% vs. 43%) and albumin < 3.5 mg/dL (46% vs. 33%).
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appeared to be well tolerated. The well-descri bed
bevaci zumab- associ at ed adverse event of grade 3
hypertensi on was seen in 16% of the
5- FU LV/ bevaci zunmab group versus 3%in the 5-
FU LV/ pl acebo group. No cases of grade 4 hypertension
occurred. Proteinuria of any grade 5 was seen in 38%
of the 5-F tLV/ bevaci zumab group versus 19% of the
5- FU LV/ pl aceb group; however, only a single patient
in the bevaci zumab group devel oped grade 3
proteinuria, and there were no cases of grade 4

proteinuria. No increases in grade 3 or 4 bleeding or
venous “
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thronbotic events were seen in bevaci zunab-treated
patients. There was an inbalance in the incidence of

w@eaosno@bo t hr onbotic events: 10%in the PCT/US2004/017078
5- FU LV/ bevaci zunab group conpared 10 with 4.8% in the

Qnﬁ1¢ I ﬁﬁﬁy oup. A simlar inbalance was noted
in -léi%/id\;'(@ !Jgé:\r/aci zumab trial (1.0%in the

ggé%gﬂ)oadc&%%é rou Cgfglg‘ S0 g‘lylf %rﬁéﬂs%g%ﬁﬁh@%@ﬁg to the patient

effec'nQE Lidgats obad Qlﬁ1 NEETestibo ﬂﬂd feanthAsp1 £A0 t6hPOKiesh, wherein said
hi gher overall incidence of this adverse event,

antl-hmmec compositidrad cmuréses at lbast hne ehegpaskerppeutip 68T t hy.
Large, observational safety trials nmay be required to
2. THid ﬁ%o? 6F L1860 h@hér@ﬁ' tﬁi@@a{h%erlﬁ s81BSte@ BbAIthE BlouhicBlsisting of
factors tor these, and other, uncommon adverse events
breastsanet adokdeatiltdancenaectal mnabnmmanalpyell lung senen rnpn Hodgklns
t hese data denD strate that bevaajzunab when % fti
lymphora (PTlusresal qellycpreer, HroRirig SanSHIYELFANCHE: PUICTSHIC 5?““1" Boft-tissue
sarc&ﬁ?,%fat)am s%ﬁrcgﬁ% ERLRoiMchikidnSY hOASAnA HeBk EAREL thelanoma, ovarian
net’astatic orectal cancer who are deened to be
cancpn @iesothelivrda taed nudtiple myelingc an- cont ai ni ng t herapy. 20
Together wth the pivotal trial results, these data
sty e V. b based,
3 T&ﬁ;ﬁ@%g%&{:@ﬁ%?h&ﬂ%ﬁ@ﬁ%gﬁ{g \%&%%Mggny dered a
standard option for the initial treatnment of
4. nEhemetof of elsim dewhepindhn patient FATGYEPYRNBR
PCT/ US2004/ 017078 WHAT IS CLAIMED IS: 1. A nethod of
5. UTRahkhad©RBIREA 1] Whéehuieohdgasthaapeuticagpitiisiedgrted from the group
adm nistering to the patient effective amounts of a

consisting OYEGFIaHAE perRty afracaboling. ol alqes. REHPIGEIEnglpes, purine

N e E e e L R

Asp#ihginfeltopvRemeiate thebitariaRifeidhs Sslhteninedodridnatidheomploxys,
consi sting of breast cancer, colorectal cancer,

anﬂlra@emealuor@esnbﬁﬁute@a yreasathyl M@Zlﬂl%%w@ﬁ}‘f‘éeﬁdremcomcal suppressant,

RO RO g S0k OBl Bl ancrogen, o

gond&Ribpinl 8 RHanS BEGIB anklaposi ' s sar com, carcinoid
carci noma, head and neck cancer, nelanona ovari an

capcer hello
6. B0 BheTELELR, D s B NSO el e v
cons‘ﬂstm-ghﬁ soRtdreda&f (SCF@) TIéubolef:‘ ﬁﬁm&edaheomplaam capScnabme
previously untreated. 5. The nethod of claiml,
paclwirenl enchdoxedaxehenot her apeuti c agent is sel ected from
the group consisting of al kylating agents,
7. afthé ARIRRYrcla8S 1, (Bbictn @6 iafti MBapIadR. coppobifibe coprises a
anal ogs, purine analogs and related inhibitors, vinca
comhinatibobiiat leaspivodempojhdrapesiit agentsant i bi otics, L 15
Aspar agi nase, topoi sonerase inhibitor, interferons
8. p'rgl& b2t Qfahrﬁﬁ/aWh%lrpﬁﬁ%hﬁ)ﬁ%@lastﬁ%h{p%@ﬁﬁﬁ‘ Gbﬁﬁﬁses 5-FU and
stituted urea, nethyl hydrazine derivatives,
leucadsrémocor ti cal suppressant,

9.  The method of claim 7, wherein the anti-neoplastic composition comprises 5-FU,

leucovorin and irinotecan.
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adrenocorticosteroi des, progestins, estrogens,
anti estrogen, androgens, antiandrogen, and
w@omvatawropi n-r el easi ng hornmone anal og. 6. TherP@EUk®A4/017078
of claim5, wherein the chenotherapeutic agent is
| ect.ed for th [ Sit-d fwi i-
10 38 REURBLILRN 1 St Sperf e BAORI AN B v the and-VEGE
antib&AdndRh@bitPnespaRee cbmposigon, theppatient eaetiesdnthetmhemasterapeutic
7. The nethod of claiml1l, wherein the anti-neoplastic
treatmpetpoi at lesat ensrabemeBsTaRCUEAASPhat i on of at | east two
chenot herapeutic agents. 8. The nethod of claim?7,
11. WhEh&ibd 1At 10, ReeRlipgkictetofpRpbiticugesiauspd isfsthér FU
and 25 leucovorin. 9. The nethod of claim7, wherein
chembtherapatiic mewpbaiss sdedehposithe sioup sapsiBgot §:$QJ, leucovorin,

.. leucovarin.and irinotecagn.. (5 000900

1r1no %@%%yn@iw%ab% Paé?‘ﬁ%’(ei%?%\é)()dx %g%q‘%£;| aim1, wherein
upon conpleting treatnent with the anti-VEG- anti body

12. ame rhéikodolt dlainebl véstdin theahposiherapaytic dgsnpis oxaliplatin.
recei ves further chenotherapeutic treatnent with at

13. g%gﬁ%@%foﬁﬁﬁpi,%{%ﬁﬁ WLl GnBOSAIGEE addbody bend¥Bhd@EheXdpitope as the

erein the chenot herapeutic agent used in
monddlsriahaiti-¥BEGeamibody Agailt poducadiyrhibtidoma 26] e H819709m

the group consisting of 5-FU, |eucovorin, irinotecan,
| L8438 bfeta | dr@RiREan B OE ANBbdAR A HAwalAKBbdy.
1 LSS R e R P T sl y

chenot herapeutic agent is oxaliplatjn, 13. The.neth g
15. dFheanethed of cloiet evheraigithe apiir VE @ﬁ“éﬂ@x Bady e appedy-
same epitope as the nonoclonal anti-VEG- anti body
16. Afhebndihd efidisiesl 1 Hywiteydn idckoamti- WEGE aBBbddy7A8 9. huinizéd Afel
met hod of claim1, wherein the anti-VEG- antibody is a
antibedyranfragmetidepyeofa15. The nethod of claim 1, wherein the
anti-VEGF anti body is a humani zed anti body. 16. The

17. MEidR6hed of tiaininl 1oherdiaheini- VG FatibedfHSRdantisterdyinirgvenously.
a humani zed A4.6.1 antibody or fragnent thereof. 17.

. IO AERPS: S Bdyab YRR BRI e

about 5RlsMReloveMTBioed Wedilde anti - VEGE antibody is
admnistered to the patient at about 5ng/ kg every 2

to 3 eks,. 19. Th t hod of, c¢l.ai , ereb .
. BBt it o T 2 o gk o YRV i
the agaldeb BOR @pRitfoR Rt el PicRh{a thd diethtyor cRsuedsA D! thechuman
uratfon of survival of the human patient. 20 20. The

patiemet hod of claim 19, wherein the duration of survival
of the patient is increased by at

20. The method of claim 19, wherein the duration of survival of the patient is increased by at
least about 2 months when compared to another patient treated with the anti-neoplastic

composition alone.

21. The method of claim 1, whereby the co-administration of the anti-VEGF antibody and
the anti-neoplastic composition effectively increases the duration of progression free survival

of the human patient.

22. The method of claim 21, wherein the progression free survival of the patient is increased
by at least about 2 months when compared to another patient treated with the anti-neoplastic

composition alone.
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| east about 2 nonths when conpared to another patient
treated with the anti-neoplastic conposition al one.
wQ20050bwooret hod of claim1, whereby the PCT/US2004/017078
co adninistration of the anti-VEGF antibody and the
| AEAPL AT LbC1, SHRS 3/ #9@ a&%fn?s%ahhﬂﬁ by %%?G\%GP ahf¥ody and
ra i'on of progressi ree surviva he human
the alﬁt@-hé@listlc 28m F&iﬁoﬁfeﬁf&m@el@ﬁn@bﬁbm&]:espﬁhmIatennta@oup of human
progression free survival of the patient is increased
patieply. at | east about 2 nonths when conpared to anot her
patient treated with the anti-neoplastic conposition

24. 3RNBethdPofMRRDHD MHAIP theReshobl2@R4df Al Brop oR Bumdibpatients is
met hod of claim 1, whereby the co-adm nistration of

slgmfw@ﬂanmreasa@w@m¢mcsqyara pavalyened laﬁtthalh@@@i when eompared to another
Sition veI creases t [ onse rate in
et ou%og]?agﬁatscﬁeaﬁ ﬁ' i‘ﬁ?pgasnff orp ﬁ%l ?fr%) 3 of claim

23, wherein the response rate of the group of human
25. piteireethed ofclginsl gmhefm:hyath@ by-aiminisszasion ofifhetpngi-VEGF antibody and

Chi - squar e p-val.ue t han 0
the anjiy 6‘??@?5t1°§f’g@ﬁ318?n B§ qtlé(ﬁfﬁfsm?rF%sgf glﬁ’ c&rqtﬁ)nt esanse o%(tlhe Ruman
patie 1ti-neoplastic conposition alone. 25. The nethod of
claim1l1, whereby the co-adm nistration of the
anti - VEG- ant.i body and anti - neopl astJ N
26. clipgeethed gﬁ]cq YRPERD tl}erf&r 1n.0f Tegpon mﬁéﬁ? Patiept is increased by

at lea[sfﬁﬁ%vggn&% Wie n%tﬁﬁiearedpc@tah&ﬁ&r a%@ntzt@eate-@"'ﬁltmfe%ﬂ Rbplastic

duration of response of
compitioardlodes i ncreased by at |east about 2 nont hs V\,hen
conpared to another patient treated with the

&Eﬁetﬂb%oc&l tﬁaﬁfﬁ%a hﬁlﬁgﬁ) §tiet1ﬁ Qﬁcgétﬁ’ﬂketo o%zha ;@ﬁtxﬁﬁgc&f)mctal cancer,

treating a n pati nt susceptible to or di agnosed
compﬁﬁﬂg ahhiatsetinglto trpadent effectiver amsoungs @fcam antisY BGHragtibady.
the patient effective anmounts of an anti-VEGF

28. aié}f | hodl dp 1302827, e R OS1QEA %%&r%%mew@ﬁﬁ@ﬁ n the

orec cancer’ 1's netastatic. e net hod of

claim 27 V\herel n said anti-VEGF anti bod b n%g the .
29. sﬂmnetbp@ ebelaias 27.twiered ﬁ@é%ﬁér’ﬁ%ﬁﬁmﬂwééé fhg s@gpe epitope as

e AP B U

a human anti bod 31. The nethod of claim 27, wherein
30. t'Hee methpd vEdEna 7. Wesasin te anth VEEH; 2p8hodihis jafaan antipody
32. The method of claim 31, wherein the anti-VEGF

31. amd Red¥d bBclginh aMBMeta tdari- YEGE Hntibedlyis arhuiaaipee ahtibody.
ther eof . 33. The met hod of claim27, wherein the

32. tSHd oia tafnkl) hereln rg ;{Hus{lﬁb%danpxoé nj"s LAERRd Ad.6.1

antlbody or fragment thereof.

33. The method of claim 27, wherein the anti-VEGF antibody is administered by intravenous

infusion.

34. The method of claim 27, wherein the anti-VEGF antibody is administered to the patient
at about 5mg/kg every 2 to 3 weeks.

35. The method of claim 27, further comprising administering to the patient one or more

chemotherapeutic agents.
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34. The nethod of claim 27, wherein the anti-VEG-

antibody is admnistered to the patient 25 at about
waagskopoevery 2 to 3 weeks. 35. The nethod of PCHUA0E7017078

further conprising adm nistering to the patient one or

s e IPAHBE 3 Okl 2085ROBEERA o
consisfifg 6haRPLies aRat Airngatdlitéss f(ﬂﬁl aeit adldgs pyrinkiding moalpgs, purine

con5|st|ng of al kylating agents, antinetabolites,
ana1¢g§|a|nd relate ngmlatqggg/mcma}ka#ﬂ $5 @§1pgﬁ@p}6(ggtoxg\§r qrjibotics, L-

and rel at.ed..i.nhi.
Aspaé%glg gbtﬁy%s?rg?rg&e 1}3].91b1t§j)11;1 tn%g {oﬁs g)YAtEl%ﬁl @cloglrﬂg&ioqx complexes
anthf2eRRUFMABRGRSEtedieR) hehyl hyﬂira@hfe&feﬂﬂsuvepl ﬁﬁéﬂwmtlcal suppressant,
coori dnati on conplexes 5 ant hr acenedi one substituted

adrengooaiconterdiges, progesting restragans anticsiEagen AEIgs RS paiizgrogen, and
r.essant adrenocqrti costeroi des, progestins,
gom%@&&@ﬂé asijg Bormofie 88QE- andr ogens, anti androgen, and
gonadot r opi n-rel easi ng hornone anal og. 37. The net hod
37. oTheineihm 86¢lainh 85 aivhereih ¢he themrihesapepbo agant é@@l@ptedérom the group

sel ec fromth ou consi stin 5-11 uo our ac
consfBE 6% SRR GER D BREp it 2kt Sp i uAEllarel and
doxdt@el i taxel and 10 doxetaxel. 38. A nethod of treatlng
a human pat ient or a group of human patients having
a col o ectal cancer ising .. . .
35, DRl o FSoE & ORBD BATTBAL A EFTBCL MU RIS frgetastati
colof"e@{a!l e, co ﬁ{\/l\#] Qg WY ENIROY bl RO pARH: &fechRé hmBeAPbAS Aki-VEGF
conposi tion, eln sad antl-neoplastlc conposi tion
antitwdypoinpedtion dddmr mmuplasbasmdp@mml mhitteimsapd anti-neoplastic
chenot her apeuti_c a

5
comp QS RIS PEE NBHORR s Fomase™ gh Ehagmetherapeptipqgents, whereby
the AMdmiRRARIGSSS e tfé %ﬁfrﬂi@ﬂft aRbolif et e ahﬂne%lﬁétic%hﬁ)@blh}én results in
significant an I ni cal l'y neani ngful inprovenent of
statittivally slgatfledntmﬂlchmk:a]aﬁmemaagﬁui m:lprbyemm oflthedteatsd pefient as

survj v ssion free Sur vi val , .response r
meagiirc by B A3 IoR GE BONEL PSSP MOV Or SaTea G ation of
ramgﬂ%re'n the anti-neopl astic conposition conprises

20 | eucovorin and |r|notecan 40. The net hod of
m 39, wherein t |-neo st.ic conposition
39. cfgh%meg@é of Flairp 5 crein %%n %F%PQP IEQR CosppriseRg T U
OM O 125 ng/n2 irinotecan and is
lmmhﬁ#?Hﬁgfg?g%&gto the patient in repeating 6-week
cl es conS|st|na of weekly adm nistrations for 4,
y

wEBR B8 |of 6lakm Sy whersibds A nr st SHUPHEPLFGPRg: the regimen

e B 5 20 B 2 B8 5D P e
to thé%’g% aﬁ% ?ép@aﬁr%%v GRLI REARLAS Sy FRRE) e{dhﬁﬂlsﬁﬁiml% ifSreBweeks

orin.
followed by 2 weeks of rest, and wherein the anti-VEGF antibody is administered to the

patient at 5 mg/kg every other week.

41. The method of claim 38, wherein the anti-neoplastic composition comprises 5-FU and

leucovorin.

42. The method of claim 41, wherein the 5-FU and leucovorin are administered to the

2 . .. .
patient at 500 mg/m_ each in repeating 8 week cycles consisting of weekly administrations for
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42. The nethod of claim4l, wherein the 5-FU and
| eucovorin are adm nistered to the patient at 500
worgosRomech in repeating 8 week cycl es consi stPemusfo04/017078
weekly adm ni strations for 78 W 2005/000900
PLLOL8 rdepeil Svfctdih MesiibVEGr waeksdydk ad@siistered to
4we%§(§61 er(e)oﬁ/n t%e ant?s-’\/EGF antibody is admnistered to

the pithat g ingfi eatrymilnyegkevery ot her week. 43. The
met hod of claim41l for human patients considered
n- opt | i idntd ShzidbleASohlobBiRaPE&ARidates for first-
43. ﬁg%%qd@cﬁﬁr@h%?@ﬁ%g&é%ﬁ aiSlm §8, O\M%)gr ein the
line iARétecana@R@h@Bt i C conposi tion conprises 5-FU,
| eucovorin and oxaliplatin. 45. An article of
nuf acture.conpy i si t ai ; Sichin®Rses 5-FU
4. TARARFERL S ABRE Wi e pREe uiRNFRACb R S
leucc?Bfin andPaLABURinl Nsert instructing the user of the
conposition to adm nister to a cancer patient the
anti - VEGE ant | body conposition. .an > oy :
45, R PR PASH RS FOBTT oA CORNRPT &P iphdyiion,yigpin he container
comgftfd heaPeOFiaatiBERMnd Afackdyekhdertfistrictisgttiengecaither
I n human patient Conprising a package conprising an
companition t/EGRnatr th acdyness ppident thepmtia fEGE patiberdst Gogwesifigp and an

. usinpg.the anti-VEGE anti body co A
ani-pl i SEPRIE COmpOLIAT S c R apis e R o
chenot herapeutic agent for treating cancer in a .
46. pakitdottrealibg @ncer in a human patient comprising a package comprising an anti-

VEGF antibody composition and instructions for using the anti-VEGF antibody composition
and an anti-neoplastic composition comprising at least one chemotherapeutic agent for treating

cancer in a patient.
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