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5 TREATMENT W TH ANTI - VEGF ANTI BODI ES Thi s appl i cation
clains priority to United States Provisiona
Application Serial No. 60/474,480, filed May 30,

2003, the disclosure of which is incorporated by
reference herein. FIELD OF THE | NVENTI ON Thi s
invention relates in general to treatnent of human

di seases and pat hol ogi cal 10 conditions. Mre
specifically, the invention relates to

anti - angi ogemEﬁ'ﬁ RTWATH ANTI- -VE P ANTR3OBIES

I n conbi nation wt ot her anti -canc therapl es.

HE | NVENT]I
o RGOy PR oL RIEE G P Fsiqial ApRligaan Serial No.
605‘47@ 480 ﬁﬂ:‘&%a % fﬁ)@?} Sthe ﬁﬁao)éurls oP wWhidH 15 Hto ‘g‘?tg%qe)gt?ﬂ&%nce herein.

each yeéar, I’s the second I'eadi ng caus

as accounting for approxi mately
FI%lehﬁbf ﬂggpﬁﬂélﬁlﬁbﬁf al so predi ct ed that cancer nmay
ass cardlovascular i seases as_the nber

igveniionyrlaigs phpepesal jo Hpatmengpf hymg ipeases gng pathological
S
°°‘1§%‘§9*8e%‘%*f?ﬂgﬁﬁ?@%‘ﬁ%@%a’é‘?ﬁ’?ﬁsﬁfﬁ“ﬁm AHGG04Rs WRAS of cancer,
eitherealomentin gbmbaratian withanberanti-caheer tweapiéd. 5- year
survival rate for all cancers has inproved only by

BACKGROUND OF THEOINVERTPIONars. Cancers, or nalignant
tunors, netastasize 20 and grow rapidly in an

u n@%ﬁ&&?&h@iﬂs E@E@&Ee of TRK ot (féam?] tMregﬁttS filin @0 h&dMfh. In the U.S., cancer
treatnent extrenely difficu Furthernore, cancers

affeats naarlys &3 fmitlinnatawopdticatsyeath geaneandris tliee;eblmdyeadmg)c@he of death after
mal,i gnant transformati.on of ong or.a few_nor

hegﬁt AsEase; fpreopn T appipx v { W dgaths, S ds-3lsqphe 1cted t{lat cancer may
Est ardib@sc l'af‘&ilé 8L AOhP nfinbitdR cfa{l&rﬁftdgﬁth%xhﬁﬁ % jyears. Solid tumors
rrent met cancer treatnment are rel ati

amw&pcmsibé@formmst Simhgw deattsnAltoupin therelave Ibeemﬁgnhﬁcant advances in the

rad ther apy shrjnks solid tunors; and
me ?,fo apgﬁgﬁ d‘l?O‘éﬁI@l? YR sugdyalgate for all cancers has
e
I W [P A 45 4o AR A et
and geg eapidigin arimdoatrgiledmanmied, hikisg firmebdt dudkectioh and aeatafent extremely

tentl ally effective drugs. Mreover, cancers often .
ditireyle| Bprthesaios, spncsrs GneRsniomalmpa any dissHedn he badydhrough malignant
r f nd
traé%’t?{éﬂg%ﬁo\?lecﬁgbg% cc:)g??% gglggal s \%ﬁﬁ‘ﬁ )&&é &%S%e’n g %agh tsypc of cancer with
paitithlar tisstie ceigld difffers feote e d’tﬁeféhl ch vascul ar endot hel i al
cells proliferate, prune and reorganize to form new

Vegnfatst ﬁé@ﬂ&@éﬁ%ﬁéé%‘eﬂﬁnéﬁ@%%l@ﬁvﬁ? b %L‘lecuv-gh §ﬁl%e1%r rémoves the
conpel ling evidences that the devel oprent

disgaged wissure; dephgrapﬁ sheake noliditunfos; ahd nhcmuhempyl k111s rapidly dividing

ool LRGP by ol Aarius a5 SRS 31k TSR P spghe ghses so severe as
to YIRS dé‘slﬁge FHat B ﬁve@&d"@ﬂﬁ; Relulb er L%%Yﬂl)teﬁ’ﬁallar effectwe drugs.

cat abol i ¢ products, represen rate-limtihg ste
Marpevenpgapedrs piterd deyebopt tesiptancets shemotherapeutivgdrugs.
mul ticellular
Thus, there is an urgent need for specific and more effective cancer therapies.

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
organ devel opnment and differentiation during
enbryogenesi s, but also for wound_ heali

noneplr@ém@thomw pealiferative WoméeSa@g lmnanmgq%gaﬁbém G989 Science
23§]4§9 4!61"7? ]je(i &xxggne %ﬁ{] 43 w%ll gig tﬂ% \é'?{ok/glt(}f cgtfabohc products,

i 'sor imte
représtnt fa@é—ﬁﬁht‘t‘@ §t@$sl iR @Mhhjoﬁ%& ofagewitehrot@sesiReiiriak in multicellular
degeneratl on, rheumatoid arthritis (RA), and
orgaamsa dhus, 1tatrag ibegfegrnsrallyiassusmasicthet the vassular pemparner ipnecessary,

nof Bk e Bt Ssloa AR ik el Etidn FHRRCTI aeprin but sy for wound

heSH0AMN reprodhdileTulitiohy#l M8 ad@It 0 a size of 1-2 mm at
whi ch prgllyrnt their further growh requires the

el @Iﬁgﬁ%@h&ﬂi i9G1s ?ﬁﬁﬂéa@éd me é(thoé@?kﬁﬁ Bf 995‘?6?% b{sdlsorders including
to |nvo ve recruitne e nei
buhmstthmmtchetuymss; preliferadve eetinepathies,ageutlaed rmfwlab klemeranon

vessel pi.llaries, which grow towards, and
@é‘ﬁm@(fw iangl pagriasist D EQESBFSI s Sseniig faridhesropth of most

printsfy cﬁ\ﬂéu s B RARIESpRe WA E1d MuldrS bl BB sufcipnt nutrients and

oxpgenr tyvimelenti ffozive up oy gige bt H2imm amhlc]fﬂpbhethe(ﬁﬁﬂﬁér growth
CarC| nogenesi s 21:505-515; Lynden et 2001) Nat

reqyigs the: elabeationpf vasqlar supplyy Thisgrogsss fﬁé’w b@dn%lé{% ggeguitment of
' r t

the ogénééﬁitf*n%@?i‘%f&@a R 2 AR R HEw Blood VR capillaies,

wHi¢Hgros/ towyirds) @l sulsetmemtbt infifirate) Ghetuintir mitgs. Nxsdd div o) tlrmor
vessel s. The co-opted vascul ature then regresses

angiggenesi§ inplye the reqraiypen oif sitculating ¢r§io&\¢&ﬁltma¢ur§pr cells from the bone

NP R A 90 AT OIRD Bl 3 543315 imens

al. KZ004i) ez Offed, 761 19820k abl e physi ol ogi cal and
pat hol ogi cal inportance of angi ogenesis, nuch work
hagyiRGRdEISI—h & hew bldbdt‘fb@seﬂ id ‘Eb%&ér@&‘tooée thb redfliRine mode of
capabl e of regulating this 25 process. I' S suggest ed
turhéraengidpenesis; rargriviadd lsannndleaIed that s(mymmatoesjrﬂay ga)w by co-opting

ex3 i Pt pos eergio i Mo viscu ASER ML Sgbespan [cgaimg 1 umor
regré3fori/that 1§:@%gltﬁLa'll? &d%@r‘}&g&ﬁgq uch@hiy -S%eéli%és: %ﬂ@n&h&lﬁﬁw margin.

ascul ar end rowth tacto
Holsshat 310(1999)1&:1’@5!2@8414994 1998scul ar perneability factor
(VPF), has been reported as a pivotal regulator of
bolrhvieelofete @thadlalcAihysiolRicad B 1@@1@616@'(:51 fthideddfangiogenesis,
Davi s- Snyth (1997) Endocri ne Rev. l-d’g}grrara
muych gk has bagp|dediaigd to theshiridption ottiw;faet@@ capabde pEregulating this

oGS O e SN ok o BT BA etnn o
and peL ailgﬁﬂgtaﬁdc nlecRMedOarvelk idataile@ i vardu¥iiisbases te@}@eclally cancer,

vascul ar system VEGF is essential for enbryonl c

Caynelist podyfaie W00 NaruraABT:34248%i s. Carneliet et al.
(1996) Nature 380:435-439; Ferrara et at. (1996)
NaVasocalar endothelial cell growth factor (VEGF), which is also 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. 77:527-543. 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
reproductive tract and for bone growh and cartil age
formation. Ferrara et al. (1998) 5 Nature Med.
wmhlsg&woxlm@efs@m CEGElis cs(sglﬁ%formthmycun%@culsgmw@ne

i SoPa G YLEER T LIEOL G Bkt 1596 Nanre

38Dl430 0§40 0 PupthSmené WEGE tlﬂequﬁé‘d"'fo? 't]{escy@}iéél ibRIo@ vessel proliferation in the
bi ol ogi cal effect’s in other physiol dgi cal processes,

femalehrepredentive ttifaet andl for borie grawth angl| cartilegssformpigoneidpiard ¢tyal. (1998)

e T O R G

Mor eover., recent st ud| es. have 10 reported mtogenic
ef fRopdditien tohos FhangiqashicfaFoLIRABEIREPRaS a@émasqungems VEGF, as a

PS5 30 TR L] A BB BB s

suéh‘:‘hd endBihelalalell shfAval Sressd pernidabiliy Wbl edvogilativh, moAaS819 chemotaxis
Cel | Endocr i noI 126: 125-132; Sondell et al.

an@ f@lggl,m influxe ferare and Dpvis73myth(4997) Siupss-aMorenves yeesahwudies have
e;gzlréﬁ n'u eh%ae&'ﬁéts\léf%(% § btféxﬁ ﬂ!)n-elgcglo%hélﬁl églfwg?s s% rgtmal

evel op cond| 'ons or di sease

plgﬂéxﬁ@b@melﬁabelanmﬁeaua cell§ gndvEHw YA 14, SGuerrin et al. (1995)J Cell
over expressed g the majority of human tunors exam ned

Phygiet L ahA8&13941 ObergtWealsh ﬁf\/@sﬂ99@)1MQ6§€_ftlS§m(0L9@Q§ 126184l 32; Sondell
n_Pat 6-91 (1995 Brown et at
et%aﬁl?g?ﬁ euro%éqgﬁ;lﬁé (199(3) l\/zattern et at Brlt

931-934 (1996 d Dv k et_al
paﬁﬁﬁﬁtgn%rfh 8“3?%9 aisesgmili@gﬂsg"f P %r&wg %ée Bdhe éﬁ‘feﬂ%ﬂl’i‘%’ﬁ of
coRditidMERT difbassqndt! 1ﬁ'vdi§e 951' a¥1 ?hées o er ChENE is

presence of active pro tlon o s in
ovprekprested byithdimajoaied lmrmﬂumm@aamxmmmmeétaﬂ etiClin Invest

91535 3380 gBr %@'4;} ?Hﬁrﬁfﬁﬁﬁ’eweé ANE-9T BhIRY: Browaiesgl. Cancer Res
530899 49?5'?[9@256,23%2%-{5 Fﬁaﬂ 86211 EGhLLPb3 1V§§f{1 996); and Dygrak et al. Am

choroi d ar nenbranes i n patien
J. BythoNDAG: L0282 21035 (18D5)) s, theQDht:«ﬂitﬁﬁon VfVEG‘Rln_eye fluids are highly

37%3 8 (1996) 25 Gven its central role in
copelaiea e ﬁ& RreseBee @QW?‘PW ERsptiqn fkl a%ve'fﬁpl&trt pagieptsyeth diabetic and
oﬂk@{sgﬁémmg{etatﬁgﬂ%ﬁ upqlh%sc(s LSS W Bl A a?eg?l f‘?(so 1487 (1994)).

vari ety erap rategies alma

Fulflésmorqrredens stuéleehi@r desiopB@ated thedy&dlieMtid of YEGF erﬁlb]h()tmdal
' devel| oped for the treatnent of neoplastic

bei n
ne%f%ﬂ%régem Prssesineations atferded bignMD Mmzzval Emvepts Ophtalmo. Vis. Sci.
37%%5 %gqg@ﬁlgcol ogi st 5:11-15; Kerbel (2001) J. din.
5

51 S. So far, VEG-NEGF receptor bl ockade
onal

nonao antlbodles and i on Q

o) GRAP G oBg S8 P e tmor Roa. Y GF Sfeerangiicrve target for
the?éplégh@ﬂlter@%fo?xa%kfe%d é/Eﬁ:eEr bf theRP&M{¥trate gﬁg:mlﬁ&f(ét%lochng VEGF

conj ugates, and sol l'ubl e VEGF receptors a al so bei ng
or jttessptpysigealing 3y aamcuﬂéﬁﬂﬁﬂéemgtdebddyed fBe thedicatmatd of neoplastic
disgaBs\e/g. Rosens(go&ﬂ dmco%gzsa‘ St%l\%b EY]IS et al. (5000) Oncologist 5:11-15; Kerbel
(2001} J. Clin. Oncol. 19:458-518. So far, VEGF/VEGEF receptor blockade by monoclonal
antibodies and inhibition of receptor signaling by tyrosine kinase inhibitors are the best studied
approaches. VEGFR-1 ribozymes, VEGF 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
al . (1997) Cancer Res. 57:4593-4599. It conprises
mut at ed human 1gG 1 franmework re,gi ons and

anthepnti- W EGH angibedin i ewmeirtmnab (B tabsorknowigps eliitdnd VEGE” or
AR SRR IR WPl ey sencaed

accoRERP tOP Resta R AL Q99 (Rinve PR 8Y:45D9-4300 Nt REpHises mutated human
sequence of Bevaci zumab, including nost of the

[gGlr ramewpik regipno aad antigaebinding comphernentanitytdg@rmining regions from the
about .. 79 t he sequence i s rived,from.the i ne i

i At EASF BrongSioRil mboih At Radhal biorSdindife ke VEGE t it

rec@pioHst _Aﬂiﬁ'gxﬂgi@elg@tiw&‘ﬁth@'ﬂﬂliﬁosa&h )éEcjg.r%i}ibé‘BPQevacizumab including most

evaci zunmab is being investigated nicall[y for 10
of the dwmawprk aggionss isodanved Stonahdman kgG b and pbeutatyé of theadeguence is

e N T AT IS T
1495080 dfldn8 an @ Q85 vact - ini
ST R an B gyt oA 250 e Bves A dnigyly for
tregtib@0@yiods cailcers, athswhe e lly GzedbialsIavEshddiRYrddhsifigtesults. Kerbel
I Th resent_. invention, concerns t hods of
ogll s éw%%wgéﬁﬂiﬁr?fo%d%ﬁ Yere qtralsg?ﬁ)@ Prar. sl &ﬂ!a- Oncol.
19: 88RO oL PAY P2 17k [S0REih Oh Yl 20: 950, RUSB O ot al
provi des an effective approac or treating cancers,
(20p3) 1.iGIA. Yreak €d:adr63.he unexpected results that addi ng
anti-VEG-F antibody to a standard chenot herapy results
in statistically significant and clinically 20
meani ngf ul i nprovenents anong cancer patients.
SUMMARY OF THE INVEMNTIONECt . the invention provides a
method of treating cancer in a human patient,
c r : [ 1 .
aon%_% trgéeg ng%r.mé:%tcﬁ] D&fg-&_e{a{ﬁfi% Eg%sgl?%éﬁrgpgﬁgﬁ ﬁﬁﬁ)oéf)? for treating
discasés andgRodsdi¢al coRITREE. tTh Particwlagthe hvemtidh provides an effective
antj-neopl astic conposition_ conprises at |east one _
appEdrshdeTEqatipe gencersapartielly based e theuneapecterbnesiltsl thatfagding anti-VEGF

i I ne t.he esent i.nventi.on i.nclu ut, not
ansbbF o it SR AGTE Yerb i Sl et i ffenCiia Bifeatty
medieliBiutRoVandits dnidip @inberPalibgaanci es. Mre

parti cul ar exanpl es of such cancers include squanous

C Rﬂlﬂg r: i | i. - . .

c%dcc gr, ng’rlng kr}gIg"‘f:begf;}lI Pﬁé]déﬁg n‘g‘}el?% e gﬁg{% g??%éﬁglﬁa%g?er ma
humdnepaltienty corapidsisg adminiseringato cheypatienDéffdctiee hmogts of anaei-VEGF

hepat gcel | yl ar cancer, gastric or

of th it _ -
“"59‘3@@*5%&‘6%%@2’? FTEPRRH My VHSEAT il ERANPORISTIC SAmBPSition
cong@iageg S9LdsE oﬁé‘&féﬁfmh&ﬁﬁegﬁb g%%ngrra, cervi cal cancer,

rian cancer, I ver canc bl adder cancer,

h t r ancer | gan _cancer olorectal . 4. . .

AN SRRRy BB £RREHmERy fiR EEPET RN IESTTAE byt ot imited to,
cardiihcing] 19apldmA Whastdth4 R0k, dndNadkeaR 6£fymphbidBklignancies. More

cancer, prostate cancer, vulval cancer, thyroid

partiayas examplep gt sushcanesrninghuds sguanzgus sgld cancer, lung cancer (including

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 cancet, colorectal
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types of head and neck cancer, as well as B-cel

| ynphoma (i ncluding | ow grade/follicular

non- Hodgki n's | ynphonma (NHL); snmall |ynphocytic (SL)

NHL; internediate grade/follicular 5 NHL; internediate
carg:pa@edqmﬂﬁa!s@ utdine darghorga, adiévaryrgland bhr&sbma, Ndoey o Ighal cancer,
liv I%rrtg{%obl ast NHL ; hlg ﬁ{ade S non- cl eav(ei

e prbs raRce el smigep. iRl acere Ghatis §AT5ingmg, and various

typé$ 5hdaflanll aec Uﬁ@&o@weﬁﬁgB%llqﬁﬁ BﬁJrﬁ’mlﬁclPdln low grade/folllcular

Macr ogl obul i nemi a); chronic [ynphocytic

not- EIIngkmadjanphdnymﬁ’Hﬁb) aslldythphdogtic GSI()A{LHL 1ntﬂm1eghata@rhde/fo]l1cular

SR S Rl e

omsﬂ@NHLaﬁl %Q&é@ﬁan\/ﬁoﬁﬁakﬁfe&&é@h\r @fb%ikgpcﬂﬁag? NHL; mantle cell

aSSOCIated W t h phakonat oses, edema (such
lymphoow; ATB8-related lpmphoma; mmmaldemdnmm@smgmynmmm), chronic
ancer .is s ect t he group

Prefer bly, t fro
tymgeris Pk (1B SEie Ametobleahf Hbend (AL CBRT pablegkemis
[
chrﬁf;ilﬁﬁp‘iﬁ};erlr%m&ﬁﬁﬁm#éﬁ glnh #ﬂ&m spIRfa %Bh%iﬂpn{&ﬂ%g r(]igs@rder (PTLD), as
well ay ebnormabersculapprot feeatidncassaiated with phakdnmaedes, edamagsmh as that
[ sarcomm, _car.cinoid carci nopna, head and neck

kaposi '.
assqaihied yuty bre e Pmisnend MeiEs Same o Prelsratly: We AR FRIS Salrated from
e
e Lt M ORI 18 SR8 ot S o hng
canfer; ndm—éh)ﬂghn!; lymiphoha (NHVgrenhlogelli cafited dsrostRicaandd, 1ver cancer,
cangers. The nmet hod of the present invention is
pangrgatie ERACET GTt-tisthe samoma; kpashe sareea. mersinasd carcinoma, head and neck

can‘éé}?]ﬁ%laﬁﬁhﬁegva'iﬂﬂ%ﬁcer '%H%O&Qﬁ%%@ﬁqﬁ@ﬁhs f'qulﬂg H[ore preferably,

Iting anticancer acti Vi accor
the tandeh & cokffeqslaancdr. Thy efridetus cBrdifiefiedrhendibll €or treatment of the

chenut flerapeutl c agent is selected fromthe group
inventioninelpdemetastafig ganeersn J hageathed ofthe prasenisaventien is particularly

I
S“l%ﬂ%'f%’g@ggﬁ%@% 9P oK fsBE. “0% 2% Ral o as,
18’0 % | lg%)te% ﬁf‘%‘?n{ 82?111{)1? Otéli;lgé}naqsacuﬁf ar ag) sed according to the
pre@ﬁ@fﬂv@ﬁtﬁiﬂ PrefefdRh), WEchemoRtr APARE BEGH %rh%leéféﬁsﬁdrﬁ er@'oup

urea, methyl hydrazine derivatives, adrenocortica
conglgmg efallaylatingdgentsy anmnejaltqlmss foémcmcnﬂem,alqgs qgmmhdm.e analogs, purine

o R SO CEL A L SR o S
Asp@fa%ﬁrﬁ%é‘ Qbﬁms&rﬁ]&a&hﬁfﬁmt&e 'irﬁg(?éﬁs)i}%z lp?agﬁﬂfn do%nriﬁ%ao?lgoﬁlexes,

fromt he group consi sting uor our acl

anthirecepedion¢ subtitited vires modtly drydrazimealletipatizvtes,adrenocortical suppressant,
acl.i taxel and doxetaxel. Two or nore

I tabin
ﬂd“‘d’ﬂg?i‘glfﬂ%?fa St AT RECSH R CETOgeRs, ARHCSIOgEN. iRm0 8eRss RRtigndrqgsn, and
gon?cﬁoetﬂigym-lﬂéléisﬁf G:nhg%ef@gimoé) ﬂ&dég régf?rgei@g,r he @gﬂéﬁ%@agﬁﬁwoafgent is
selected fiminh theapyup enkisting ofi5 -ﬂuofoukai:ﬂ&d-FlE)Ol’mbmﬁierILV:) ikddotecan,

d e or. re other chenot herapeuti c agent
oxaliplatinfpactighing o PPeltetrl Ard dexetaxeh "EvR At more chegno)therapeutm agents

can %E?E@g{ 12%;&gkﬁﬁ t?‘f)@ aéﬁq{?l‘ﬁ%?erw r&%bg'%l?fl%} %@%ﬁ@é&%ﬁgﬁ of the anti-

VEGHRdntimdyl |Qrregpreferrad coriB@fiyn d:laalmlter&’éﬁs Méiouracil-based, comprising

5-FU and one or more other chemotherapeutic 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

patient having cancer, conprising admnistering to the

patient effective 5 anpbunts of an anti-VEG- anti body
conglingtomi chieoothenapiesrare kowm sothe agtand dessmbed int, ifergxample, Saltz et al.

ooHEE e BT SpEBAh ETI7

co-adm ni stration of the anti-VEG antibody and the

: h :
arffiong @spsch $he presahposioroprouideee methiadyor ingesaging die dusgion of
. LI V. n . . .
sl Bl B B AR b R e
amOiMgoLESAMNVELF dntibedsp cumposationdindanhmtiaiRoplasticdtimposition, wherein
_having cancer, conprising adninistering to the patient
sai¢ pritbpedplastia sOMROStion CMPTAYes it lgaxtong shepefbgrapetisagent whereby the

d. an _anti=peopl. e . C Si i . i id... .
co B} LR SPAOE BARO Y oMl ison el
incRASRBhGErafp@ubl surdg@nt , whereby the co-administration
of the anti-VEG antibody and the anti-neoplastic
COfRASIhb %ﬁec};t?{hfe%?ésbﬂtﬁw?dﬁ%% rg‘?&ﬁ@é 4 Hemey T&}tihgeas%g the tprogression
. presen

progr essi ree surviva Furthernore, th
free sureivtl afra lumoan ptisntchavetghadedrpcomprisittg atiaistpring po dfe patient
human atients hayj canger, conprisi . . .
effecHne Ame ofgn w-%ﬁé‘ﬂ%a}@eﬁy é@flp%%”ﬁqwﬂﬂ%oamgwa%as%?Omposﬂm
i : B TaT .
Wh%%%’psg gdlviﬁﬁilﬁ&[i%dﬁgg gﬁ%ﬁﬁ sal %&nr%]?mﬁ g%gf%@ £ ?% “ conp oé,}]?et%ihg %gent’
wherebpthesesadatiniseatidn cfithe ate VB eamibody and thg anti-nevplestelnpmposition
the co-adm nistratjon _of the gnti-VEG: anti body and
effqefiyely Aqreasebibe duration of RpsEsssionTeesredYalvel y increases
the response 20 rate in the group of patients. In yet

%%S@%?F@%?res&ﬂﬁnwnﬁﬁﬁ %odiﬂ%?a%étﬁg? RireaB8Sa glg)fup é)f human

reasi ng the duration response

patieutstavingtcancer, doanpiristngeaind sisteriag hpthie patient @ffiectivesineruintsgef an anti-

to the patient  effective amounts of ap, antL-VEGF, ) .
VEQﬁtqngg campRsition; apd agsatiggoplastic somosition; wherein said anti-neoplastic

| . - N | ) -

oGS MG SR GRS E Mlbnion of
the wheVEGF tittbodg-and thednsiticdplastic cdmpdeiticandffechi«by increases the response

antj body and the anti-neoplastic conposition
ratenthegiopp PY Patif@iseases the duration of response. The

invention al so {orovi des a nethod of, treati

a, human _
PR VErANOLE a5R5e BIRPIEBLIVORHOIABREE hmethoddpEingtepine the duration
of SFPAR!of R LA PR, Wb RnRELS Rl e pcin

effectivoamotmb of anawi-VESF aribody eshpdsition dildeanzantiinedplaktic composition,
anti body 30 treatnent can be further conbined with a
whergin saul “é‘if‘é’i?[?@ﬁ%?%?f’sﬂtlﬂn @&W&%@Pﬂ%%@ﬁ%‘&qﬁa tic agent,

9" Ltz ol B =Y , . | _ -
oy BR b Adfm o S Y8 NI 62 G Bt b composion
effdctiecly weecdsesthe dumatiod ef raspossehod of treating a human

patient or a group of human patients having netastatic

C OfHelifdntion GRB GRévid & MAEThSH BYtreating a human patient susceptible to 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
conmposition, wherein said anti-neoplastic conposition
conpri ses_at | east. one 5 chenpot herapeutic agent,
whir@sprefeaed emberiment thednyentionfprovidessm ﬂw&@treaﬁng a human

i - | asti.c. it | t
patfel P2 ERou R nlin ok SRR A PRl (et g e
adrhinpsterite e pitichhefféctieab@duing bf 80 hnt2 Y EGR&EHHBHy B¥mp&§tion and an

duration of survival, .pro_gres.,si on free survival,
ant-peqplaslie compasitien, Jrhesgin spid entimeeplastisaconmosition abinprisdsta least one

| = ' iti i. ,fl i ed
cheifherARARE A8k o AR B b Wi dlion Pt S B B Rdy and the
anti-egiplastic tOmpEITRGI &Gﬁlts’in'ikdfi'sﬁ?%]%’s%%ﬂribagf and clinically meaningful

. 5-FU+l eucovorin+irinotecan ( :
mprojgnacid OF hertnegied| aperitas meaR@ed b)he diingidnfentviead, progression free

A T ——
a floeronfacH ibagadaﬁnfbmdﬁn}{l%g%%m%ﬂ.t MRRE Yrcdd b1 g}lﬂ@éﬂﬁ%ﬁaﬂ&%@@nm

instructing the user the conposition to adm ni st
compsisgs edthiideugosetinft-Fi/hisusmorinyiEdetesn GRL),pody

Qsi tion. and L.- neopl asti c conposition
Fuglgﬁn%)rr?ﬂgﬁ%ﬁg’?&}“e@@m' chenot her apeutic agent. The
i nvention also provides a kit for treating cancer in a
pat VEWIARAIQYiAes an PHelk of ranuisaivre eomprisang apentainercE
VST aTela\V R i1 | housing th :
o A TR R B RE bf EK VESE Wilfnet? 4 p o mser
instoptipg thet usenoLthepsmposigortdo ddadsisied ffa edhcer patient the anti-VEGF

. h(fm)t her apeuti c agent for treating cancer in a
a““ﬁ% ¥ gyppositign and appaitmepipgti¢ comppsiiopRAMPNGSE Bl lsastone

hefnS : | an- Mei er estimates of survival. The
R

t1on of survival (indicated by the dotted

lings). was. 20,3 nponths j.n.the grou iven irinotecan,

1 oY EoR 08 A Rt o Fephe 45 h 8 Sl compBpInE  package
compFisH@ERABN PG Aniody RpobSioh And Eﬁtr‘gétgﬂfs Fohfhasi /0 ahtr W EGF

| us pl acebo, corresponding to a hazard ratio tor

anti gemyfositiog Gnd Rr@NG-OLYplastiei cpmpesifion epmesising at least one
i er &%ti mat es of progression-free survival.
KnPeey

ch Kagllean- I\{E
R HREY L EPYNESRANERT 3R A 88T BN - f r ee survi val
j ndi by the dotted |ines) was 10.6 nonths in the
BR'&‘%&F%@%J‘&N Q5 EIEPRAW] racil, and | eucovorin
(I'FL) plus bevaci zumab, as conpared with 6.2 nonths
i n Riguredr rspresepity BaplarMgibuestiplates et syrvival. R poetiamd@uriton of
zard rati.o 0 progression of Q.54 (P<0.001). 7
Smﬁ{ﬂgﬁ}@g&“ﬁﬁ@ﬁé’%&"g{?@@e§ +5mghthg i _glﬁi%wposl"%mptﬁsm
fluokarabill gy l%ﬁ&ov%ﬁﬁqmﬁﬁz?usq;ev%ﬁﬂﬂl%}%sc‘ c&h?&rg& Qrtitjﬁyls .6 months in the
basel i ne characteristics. Figure represents
grougegyt carl Fivigiles plessbb paireespafdirs o\ haahrdeatie foridegthtoff €. 651 (B10.001).
gi ven 5-
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
esti mates of progression-free survival conparing the
group given 5-FU LV plus placebo vs. the group given
5-Kignrey 3/4-3€ psexide mza!umtf@wauon dbEwn tatby DHSORItETbgNupS of
THE  PRER NTS 1. DEFI NI TIONS The terns
pat]%é&:\%d E@E@eé"’ﬂ%}e&wﬁ%d i nterchangeably to refer
.t he 65 ami ng 10 acjd vascul ar endothelial cell
gr jarre 4 sepresents KarlaprMeistestipnates of gytvival sgmpearng Hgigryp given 5-

PR B MR X SNBSS A T

do 806.
£ e afors Kb Pl Ryt Broigesidhr 2 el comparing the
grofp @iven SN s bRSHRSs: thEifolrtilRn YFGHLVIph B Reibdfifh (BV).

to refer to truncated fornms of the polypeptid

DETANEED DESCRIP PRV THE PREFSRREDEMBOBIYE 1‘#“

5-am no acid ascul ar endo
Q-bz"# Ref erence to any such forns of VEGF nay
t7ied in the present application, e.g., by

G- 109 '"VEGF165. Th
Yh%ﬁaefg‘@ Y Woﬁgqu)%” %Mﬁ%@f%@ngqaawltvéefvﬁgﬁh%i@i -amino
ac:d%ﬂﬁﬁ&d@ﬁlehﬁlddeﬁ%ac' ctbPnd f%ﬁ{té ﬁlv AL Cﬁnlno acid

For exa , amn p03| tion 1 I’'oni ne
vascmlanmdo@dhai@bll\gmMHEfmonssasaiesmh@dshytuwﬁg &ilal. Sczgnce, 246. 1306

1993cansf gkl b Marh Erelacyin o |50R 4k el i the naturaly oceurring
allefi€ Qxﬁpfngfséss&fjmg ﬂ@r&b O’gher@ﬁ‘lé le\éﬁgs %IA@ w@% 'rcf%,[lﬁtg:truncated forms

I's an ant
of ﬂsuicﬂypﬂpadt corapfising hlynr@mildsmm 109 @r t o 169 of @edbbumihd €cid human

nti body of the invention can be used as a
Vas‘i“lTPé E@ﬁF 1#3 oghy grwth dacterr diaferrpcedaany pedhripans agVHGFmay be
e e B PP RO R £ B SEOH 1 By Holoyr R vEGFus”

Th&4mino aotdrmjslti«sﬁe&'orrwmhegew&aﬁue VEGF MEGanﬁeﬂﬂ a¥ltdicdted in the
noy ot her growth factors such as P1G-, PDGF or bFG-.

natiye ¥ECFesepuencanFor spaggple surinpesid pesidonrbhustbivaine) in truncated native

t a
W(?}F‘ﬁ%éoigfbgﬁxosftnﬁx lt’})drr%%ggﬁﬁei i!ﬁ%g’?%&f%@" ;lﬂggr}lg A;Iaatlag(; VEGF has
bindinyaftidiryréorARECK DHBarkDF09. red’@&ﬁ‘s porepLEEB kY ndthe VaGF - VEGE

anti body is a reconbinant humani zed anti - VEGF
NMARCGhQINVE GRBAGIRAYY isIRNE!
et al. (1997) Canng Resh%&‘}dt}l]ggﬁﬁgsgigg\gﬂl}ﬁgﬁ%dﬁga ?
afﬁm’tytanl:hqu:cnﬁdt){ drefeenblys i MHYEGIFcnmbady @Bhammnﬂmbce(n&é
A "VEGF anta to a nol gcul e

use cf’ﬁ&a%f’fép icgtey e, o pleeig  Sfahenice o gonditions
whefi #@aYEGP acﬁ\%ﬂ}{g LRSI, Aﬂtﬁ‘fti‘ @E@%n%&@ Mﬁ%sually ot hind

activities incl udlnglts I nding to on or nor
to otherc ¥ BGEtwmolGnes amtheayONEGF B om\z‘fEGﬂeC ,amnt loﬂME@%wth factors

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

antibody that binds to the same epitope as the monoclonal anti-VEGF antibody A4.6.1
produced by hybridloma 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
specifically to VEG- thereby sequestering its binding
to one or nore receptors, anti-VEGF receptor

apﬁ %@F@%ﬁﬁlsvgder& tecapplseula sepablsoigestralizing, docking, |

hi b f ki

inh i WrS et g of ot EimETILY O e RS

bmdmg‘&eéﬁm RbretVEGF %i:!e%t@%s VBGF afitabnises eihettntiov BGEV Y
chain is that of the EU index as In Kabat et al.

antibedjeeenskeantigen-birgling ragmenss dberepfrensptos gnqles}ulqsrmé dexivatives
St h. vice | nstitutes of

whigh Bl n i ey ol 8 Braind Bl et

recdpfIrs atiDVEGR r8depite Antildifes 4t VEGH feceptor hﬂaﬁﬁﬁ’ﬁﬁ such 2 small
refers to the residue nunberi ng of the human |gd

molaenlé bdubitorsof tha MEGFR gojosinckihages] ypept i de corrprl ses a
pol ypepti de having the same am no acid sequence as a

DRSS GORAT i B Pl e st

an lﬁ@tﬂiﬂl@Fﬁﬁuﬁﬁ heAkyWhainl iy A€ 6£4he Imgmaek xpﬁﬁtw&eezﬂﬂo meq@wes of
Such native sequence pol ypepti de can

Protedns| affwtuhologionbinigresiofthdiah Phblic Hcajdxmwcmwatlonal Institutes

of Hegfif s, b U0 StoresliR R rnari HefiR b RdbretCe. The “EU

inddXeds ¥h &lab¥t 96+t th &H&eﬁlﬂﬂé‘ﬁﬂhﬁéhr%r oﬁﬁ‘&ﬁlﬁhﬁglgmr@@ affibddye
pol ypeptide (e.g., an extracellul ar domai N sequence),

naturally- occurrlng variant forms 20 (e.g

alk ‘Grtize swm;c mblwenltlctecnonnmsamjpﬁapmtdb |h9vmg ther samegamino

f h d
scid Yoy Fonich oY RSB ger G B N E TG » et b
polﬁ@ﬁlﬂld&caﬁthal/@ﬂfétamﬁ@ a4l s&RiénamdMNanasifoseesélypeptide from

identity with the native sequence pol ypeptide. Such
any warinast Such oitinkesseqiiance polypepiitie cap bt jeobaied ﬁiem nahee ef ¢an be

no no a resi dugs are"2 .. added
prodiie P toinpipb oy thebeireanan Trdebr "ialee S B molmentide
specHi i p@hbdnpastesiihirAiN-o¥éurling Qfé’t’((ﬁteﬂtor sé@eted t f o
am no acid sequence Tdentity, nore preferably | east
polyablmde (e20Unaniracellatar domaqueqmmcc};i eatiially; ocatnmhngmnamtdbﬂns

oL TP B AR P01

pol)&, fHe anti body" is used in the broadest sense and
[ ncI udes nonocl onal 30 anti bodies (including full
 ength or intact nonocl onal antibodies), polyclonal 9
aAtpobypeplds “vaniant? mhmﬁt bialogickliactise pniypeptsip davihg at least

ot W L v
variditEindRaé, ToCinstRh@! ﬁ(ﬂ&ﬁhd&%ﬁ&éﬁﬂbne %Sl%%nhﬂﬁ ﬁgﬂ'c%lgiéles are

ot herwi se, the expression "nultival ent anti
addedserieleted, at the N- or C-terminus of the polypeptide. Ordinarily, 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
mul tival ent anti body is preferably engineered to have
the three or nore antigen binding sites and is
anfjegrhesa utivabent anitbadissemulippedifie antitadiss (e.gAbispedifiody .

~Anti body, fr. ts" conprise only a rtion,of, an .
aniiteic) S B FesdnestSieh bAPWE R lond g¥ B ehBiog an Besired
biddbgieaIN@iviky. € of the intact antibody and thus retaining

the ability to 10 bind antigen. Exanples of antibody

fragments enconpassed by the present definition

i n&inlgse indi¢ayed; atberage, thezgprension favltivglept antibody Vsl used

CHL d ins;.d1ii. he Fab' Jagnent, .which is a Fab.
espRRGHE RS Fiksieigidme Gnoficmanth SRCR o<l ket aiore Agtieen
birfding §fc81 THE nRfitidalléht Qﬂibddﬂrf@%_ ferélﬂ%/ engihb@ed  Hava dEthtee or

having VH and CH donains; (iv) he” Fd' fragnent
mdre antigen\Bihdingl si@island dsgénesallymet & nativersequenee dghd toeigre antibody.

residues at 15 the C-term nus of the CHL domain; (V)

the,Fv f t . having the VL and .donmaij f
si raribesh AR BePlstgy ¢poftiel an O antRet sPranly
inchidiA¢ an al¥ieH bindiddtdite (FiHe Rkt GAfARAY andtus fi‘etﬁ_ﬁh_ﬂ'% thé ability to
~a VH domain; (vii) isolated CDR regions; (viii
birg(aabigye  Examgplenefantibody fragraents encogrmastedibydhepriesent ofnition

o B N R B R ok
frageit, whidhdh @ FA0 faBakht KN ingSile\or mMdek eystgm ?sid%%%i)tﬁ@ ee

42: 423-426 (1988); and Huston et at;
tergdmpait shes@H3 donds Yiii) thiedjd fragraend dineiny Wi abd CWd domainge (iv)
Lndin [fe risi a. hea chain variable,
theefarohebl Y B g o EnotnGi b pfig sidues a
meCE%%nﬁs\ﬂf)thé CHl rb%nﬁﬁﬁ“f{vml: W%gfr@ﬁt %@th@%?amﬁv 2 O

,097; WD 93/11161; and HOlTIl1nger et at, Proc.
doains of Asingle &Bui of apBatibedy; 6vi) theGUMBIT4OES \ Ward x4 dl., Nature

24, 1 T e SR B S5 b AR

(viﬁpmb%ﬁﬁéﬁaﬁs i3 lerft Iﬁ%?ﬂleeﬁpillﬁfﬁﬁﬁlgit@%q:’abf ﬂﬁ%}uﬁht% ﬁf.él.{edq;y a

antigén binding regionS (Zapata &t at Protel
disglphie: 1t DIEE i 06 Dir(ekIOEPn, (RS Baireattibhdy moectiles (82 ingle

The term "nopocl onal antibody" as used herein refers
chai g SCEND (BHBHGF @ SRR 2 250 S Dot Hustem eil., PNAS

(U.?Am mé?d g1 bﬁ}g g@‘qg#ﬁ)d?égt’ WS Snti %er?bipdi'il Sites

ant I'es conprising the populatFon are
compesing a hbavaxaheipt vairiableloamirb(VH hasnneakd 1o dlglochainrvarigble
nmut ylgns t hat ma be_(g sent in n_nhor anpunt s. .
doRBIAYILS Mahe AmE OISR alnsefh g FFe4997; WiRi%ad 1161; and
Nhh- 366
HoflldgBCL/af. PAAK. Wal, Bl 301 ©sTb04ER ol (1OBSITO0, inflr
antibpdiesdkdmiptising o geair of fandermrRd segineme (VESCHI Nal¢4CId1 ) which,

agai ns,ti3 di fferent determ nants (epitopes), each oo
togHGRBHIb APl lightchainrredyRegtidesaforay a pair of antigen binding

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

production of the antibody by any particul ar nethod.

For exanple, the nonoclonal antibodies to be used in
occmmgrlmam@s\xhatmw mp@gtemtmmv BNOWH hﬁlpoglénalrﬁaabow are

t.h t hod .f t i b Kaohl e t
S SRR, SR QU e Gl el s Ewder e S e
polﬂ%aﬂﬁﬁtmb@? pkdpafatioRs that tyblically E@llﬁﬁtdlﬁ@enﬂ&uﬂo&iéﬁd@&@d

nmonocl onal anti bodi es" may al so be isolated from
agaiphiadjBerent desermyinants (epitopes), cach mgnedienal @nhbﬂ@ué directed against

et b T o G o s
as r&quAIRY ﬁodﬁ&%n@ﬂﬂ@mﬂ%ﬁ PhhPpsitiefan@e®bd. FoeSiahiptalthy

i nclude "chineric" antibodies in which a portion of
mondeonabantipodied tobe useghn aedesdance withdhepriesent inienhommay be

B bR SR P CRrer e by SOUF SE A sorRSs”

(19 & rﬁé(zj‘} B¢ mafd bﬁ%bfmﬁirﬁﬁﬁDNfA ﬁéﬂh‘éh@é%e & g, Phent No.
remai nder of the chain(s) dentical Wth or

4,8 ¥o¥) o gbe movodaral estffmditish gaas@tﬁaéqepasﬂatcdl fram phagel arttbody

ibrigis 5y feibu S LSl 8 CTark St g vE b8 floon
or NiM&E AR UDPRE ol 592 BQﬂS9‘ﬁ§9bﬁ‘F)fme€&|ahaB!é the desired
biol ogical activity ( atent 20 No. 4,816,567; and

Morrison et at, Proc. ﬁbtl Acad. Sci . USA o
8 The 8&mogRBbal dnllbsdl)es hereintapecificatlsrinclide Pehimerieicamtihodiasin

Whi&ﬁ%go‘é’é’g?og: ne‘?‘ﬂaﬁ{f]tﬁg ngééﬁgﬁ%ig 1%@15;%%3%@ (%51' poff ' s,

correSPPRRG! seitinkss in hBbodiBEIMReH fIRR] 4 parlibiYBdpesids or belongmg
anti bodi es are human |nnunoglobullns (recipient

to agatticobd phtibadywldss br subslads) e’dilkrtbmmldmm Dﬁﬂleldibﬂn@) 18
RN RIESEL T AT e .
anofhdP 1e§ Bt b&@ﬁi%ﬁl ﬁ)“&{bthé?%nf@:gﬁr%lasﬁ at suHcPaQ?'aE well as fragments

non nan prinmate havin ésired specificity,
of sadlf antibbgies,asodongaxthey e>;hlb1t thesiganeed bislogivebacti vity fddaBrient

No. A6 A2 MoaTioash et iaG. Neh Ardneseir God A08s 665 (o84,
Furthernmore, humani zed anti bodi es may conpri se

r e8RidRRed "RimS bEndRhuh &k | Mubil® ahfBbAELHE cBifheric

anti body or In the donor antibody.” These nodifications
antibpdienthaiecontrif mivinel sequknceaderiand fropoyorsambor imememoglabulin.

B o A S BB
antﬂiqc{)}()) PR RFBRHES frdnd a]!‘/gb&'baﬁﬁbhe @ oﬁ%@ﬁ&% g?e'n't Yre@byp laced

the hypervari ab | oops co respond t0 those ‘of
by residuds dfrommn a hppernarigbtdonelzion cdiachoatHumanrspecitsidants alltlbydye)lsuch

of the F are those of a hunman i
as %ﬁéﬁ%@mﬁ% 1o ar@aatshﬁwss&gﬁr%w%mﬁﬂ% affinity, agd

cap%fc(i)tg?p"lﬁ §tﬁn9fns{aﬁ@e°sf frBmBRbK &Eloﬁf(Fﬁf]remducs 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 (Fe), typically that of

a human i mmunogl obulin. For 5 further details, see

Jones et at, Nature 321:522-525 (1986); R echmann et

at, Nature 332:323-329 (1988); and Presta, Curr. Op.
ofdhe ynervagiable. logps308egead (q ¢@2§ of #ndthbuman émmuheglgbulinsand all

or arritdishital S R ook o B RSB eR G Rpderen The
hudiHh R alfBodyesiofRNEWHBAIRY corftise%t 1dabiEa I%cf‘rﬁ!%‘bﬂé&?s for

~maki ng human antibddi es as discl osed herein. This
imgiayfnioglobubm cistant regidnuchind, tapitalhotist efjaduinfandainiuynoglobulin, For

o AR e AR % B hte P S bR RistRibant 48T Narure

33pr00L00q | 958\ Nghdirehtd u@urr.tl %hﬂh&’ﬂ%a# R3YA.998 (i @ff’zgar t.

I'n one enbodi ment, the h n anti body s sel'ected from
a phage library, where that phage |ibrary expresses
hudeathvamen dadiiodss’ i6 Vae ghioh pesseates ahlamineadid s¢quehceolbigh
14: 309-314 (1996) ;.. Sheets et .at PNAS A :
cofrnay eathate T il BroawsEe S8 IR e bien made using

PGl RSB i ML RS e b Pbzechordl) Thisfiniin

of pdwmapyantibedyoypacifing Ishenchudes & humanigedimtitiody komprising aon-
transgeni c. ani nal.s, ., mce in which the endogenous

hupa SRR B fing Teudss. HEhan Buipdis can b PpdiFed g wrers

tedhRfkd MaSvelin (HEQA. T08hd ﬁaﬁlﬁiélﬁleﬂtuﬂﬁ ufidh! alflﬁﬁ% yeis selﬁ(gted from

production is observed, cfosely rese st
a pheglibraryh swheresth2i(phiage libtary egpessesshunancintiodigs ¥aaghan et al.

AR SRS oo o A RS B
(19282)3- &gélﬁyoggﬁn%?r, g.gxgol. 3?015%?%?? gw@g Marks 8t al, J Mol

5: 5,661, I'n tRe scientific
Bigdyl22R 581 i( b99)). NErkian attibatlies Bawae b nadeby itAiduding hifan

. (1992). lLonberg et at, Nature 368 856-859 (1994);
lm%éﬁﬂPé)QBW}n Rl_a{ i ransaetig suimply, egg ayice m) gfhmﬂae( %rtdoa%qous
g, B SEIRLAR Ay o BE A O e,
hutdas aatibodyreduttioRévobstivednohich 3585 r&3mble8 %t seen in humans

) ternatively, the human antibody may_ be prepared via .
n ﬁhﬁ?%ﬁa iﬂzfiﬁg%& BEIC IRUREIgC ety Fﬁ?ﬁ@g% ard ypthedy repgrteise. This

PSS el TP RARL 1. Pl Ros ISHAER, RIS B;
5,568\8262y,62 0626 568314257 8,661,016, dndan theJoBowigGcienfifit € et

t, .Monocl onal = 30 Antibodi es and Cancer Therapy, Al an
puﬂ,lcaﬂpg%; Magks ezl PogEgchnpliogy 4 8r 7 7% (1992); Lankaask! al., Nupure

R T T i S S L

Biabdhab gy 04 S84535 D(1996); NeibérgelCBaR L B350 nodpy Al 8B5U0Y6);
n inprovement in the affini t3y of the antibody for
Lonbarg gachHuszsrgfafess Rey. Bnmyarodnk3 6P BR9Y). idterratiyelys thegmuman

anttfody %?a%r bte'b‘?&%r@d i rir%hlo%fiﬁti‘oﬁ 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
target antigen. Affinity matured anti bodies are
produced by procedures known in the art. Marks et al.
Bi &n Tefdiity imagyred Dartibody 83oneraidpynaiersueemisratipns ini ang or

momj{f%‘é‘h%emfb%thH R0 PR afiady olBe afEbody for

t a PR 8tilSIdy W hibK @eshidt posbeRGhoseGlterals
R g 3813 1 1994) yihick BBl posteathos 14tera1§£(3)

Preferwﬁlfﬁnmemtmeéantm)dws wii irtraveotanomdlat B5 e1@pie@DOl4r affinities

e i e
in thd QIQ.ZMa_rleJ‘et 1S BE AT, &%noﬁagi/ Y09 @J‘?g? (1992986 ckibal affiity been

i dentified and separated and/or recovered from a
magwatipartony Hehd iVls devasio shufflemg | Randoenmntagenesisafl QDR and/or

fra R kB h P B B oRas A gh G204 Nobrdord i St 350s-
381l3~°(?§94)°fscﬁlaeerr&@ HeRbda7-138G1 968, KRRbH IR D!,

hor nones, and ot her pr ot ei naceou or nonpr ot el naceous
15% 0994+ 2004 (1 999)y Bfcksaned aénd dobmaeent 4 S47NA3 16D ¥ [#95Y; e Hawkins

et ok il 253806 B byt he Lowry  mothod. and

nost preferably nore than 99% by weight, (2) to a
degh e@oﬁu-ﬁf' b6lyB&Htide %s m;é%aeﬁas%eﬂ R fikParld Qbh%ﬁ afl or

N-term nal or internal amno acid sequence use o
rec@@rabiromiangpmpopested uis matual enviroriBgnt t ﬁlohtmngam edmpotmnts of

o o Sl 80Ty oGS\ oD b SR capeut
useb &8 élyp eﬁﬁ'dhé PR hALnkRak 'lﬁqrﬂl%é!soﬁﬁ’& ber #gte?%e{??ous

wthin reconbinant cells since at |east one
or nphptatengebypsbtted elnspre]htrad ambedlmenmnﬁﬁrpblypbbﬂldmﬂl e

P"rweﬁ(?)o@ SRR} bV X PRIBBi P TP IR B i Lovry
metﬁod,fd\}tﬂi C%s??f@fer@ﬂ kr)l?(grg (t)l?in & ng¥ Weldht, (8f toaa.nde%fl{e slﬂﬁﬁjéfeﬂ.ﬁ%

one S ca a 'target i gen
obtaintat bpast 15irasldey oifN—telmmmal of 1ntdrﬁalaﬂﬁn(gm‘1d bequahebysuseof a

i S not necessarll as strong as_the arent ant i body
SPIfI{RECUIHICEReTAEE, o P %?gﬁ’afﬂ%g bxsPe-f Ealgiiwe@wlwr

a
nonk R obiiioh g SoBRLLACH ULl BRI Ut R
polﬁmphﬂ)@ﬂmhﬂlemﬂier]@l}tpep@db ia3t G thin Meombitant cdlle @mB@ at least one
anti gen, bi ndi ng affini tq){ of each of the antigen

conponeRt i ths plupeptidals pafpr %Ylweahmlb@%be resess. Oxskrasily,

T e,

blndlng S|tes can be evaluated usi ng

ulA Ftaaetidrral Antigeh bodingl Stelod by anttbods islescwhiohds ¢apable of

(Ex npl e 2 bel ow. According.to this method of analysis,
binding p &4rgehantigen. oEhentigen hwdingaffinibnok the anfigenhinding Site is not

nec@s@ﬁljllg(ﬂg ¥tr@ﬁgeasctﬁgpéfg§tdan?lﬂgd§ Hgma&{ﬁEﬁﬂ% antigen binding site is

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 conplexes is cal cul ated
assum ng differing nunbers of functional binding
sites. These theoretical values are conpared to the
actual 5 experinmental values obtained in order to

anadysdy asedescritied in Expmpleck balewic Hiceerdingdo s nzpth@i afenalysis,

b bi |
iy ik of Bt Py oI IR AR AR GRSl averoge
molBRURr Heighf 8f tHeQbRpI&RS Iscdaﬁih%écﬁz[sh&hin‘g%hﬂ’énﬂélﬂimbers of

anti body which distinguish it fromother antibodies
functienal binding sites hé‘hwﬁ’ee(mmqageaiuesme pempared o the agtwpleen

eSS S S ) B 3B P oA

sitégl 0SS- bl ocki ng assay such as that described in
Anti bodi es, A Laboratory Mnual, Cold Spring Harbor
Labor at or Ed Harl ow and David Lane (1988), can be
peMl anialady Mmrrgaag‘&mlggw@lmhmg@ystm”@f ardesignatod ellyahnldv ¢hone

d th
whithheSesfes 20 oCRore of B8 pibuodtra Shifpctesisivs GERRL Binbiy iBisp
dishdlistDie frdtn btBaSdntibedias tHaPbind @b YheShiteladfigdrand may be

essentially quantitatively simlar) to a native

agoni st ligand of the receptor. An exanple of an
agI@mréttr ta aereerotoy antsqu@ wmplt hindite ¢s epitone onyascspigen beund by

e tor erfa and i nduc s of
an efood0 ot e, e SroplorkioB Bbesk ML B AR
AnRB3REsU NabBrdryS Ik, Cdld IpARE PRittor %Bor‘éi@»?ﬁ BB & dv and

W98/ 51793 and W99/ 37684, bofh of which are expressly

Dayiddanp 6t988h¢ah be peromyed. r ef erence. A "disorder” is any

condition that would beneflt fromtreatnent with the

c A a0t R dyn 411550 BPich R 8 bl BrfyR g ELcbect!
Gendrhlty) tiy &G%ﬁﬁoa‘i:ﬁvﬁtitﬁl mty dfQhd Higontkit SAMIKERI will be at least

question. 25 Non-limting exanpl es of disorders to be
quathrtfémebfosmdmeﬁand nmlhﬁﬁésenumlﬂsgquaahwlmusgn&m to 3 ngtbieggonist

ok A RSB SRy e o
recﬁﬁ@xr BRRQURIF, re&%'tdr@ﬁbérﬂinul)siﬂdqﬁﬂﬁce@ BRopbAS 6 OGNS ek fressing the

sorders; and inflammtory, angi ogenic and
TNFrersptsiro @lssaya iferodeterméning kreluctiomof apoptasiscnt d@aﬂb@d in

WS 76¢ HBYDA 7684 bifrtet it p Ry L inrportt i it by

refdrbndene case of cancer, the 14 therapeutically
ef fective anount of the drug may reduce the nurrber of
cancer cells; reduce the tunor size; inhibit (i.

s|dvndiserded e alaa(wndttmrthatpff@ﬂé beitsity ﬁ@troﬁmqatmamwh tb@l |
ant%a?% i‘ L c‘ribgdeg )?M B e{eéiﬁ%)ﬂi%? §f¢’ dlséars]es mcltudl(ng those

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 sonme extent, tunor
grow h; and/or relieve to sone 5 extent one or nore of
the synptons associated with the disorder. To the
extent the drug may prevent growth and/or Kill
therepéwicaliyeffentive amoent of the drugeyayredusgtthe nember cdwaitasr cells;

recioffie i ize? b A Eurln Byomzeient FRENeienly Yol Gogree!
infiRt4fi%h ¥Rb pedipHBBalloPgls SRBb (PE.OSIORSS is8ie EXtERY andtﬂ}Sferably
response rates (RR), duration of response, and

stop) ot metastasis;fiehibitOto sﬁmmtmnttumpegremh,taod@orﬁleve to some
t her apeut | eat nent and ctic eyent at

extipl e oo e Nipiins Age e D i cisPre, B e et o

dru?lﬂa? ?I e G%Pwﬂbﬁnd%ﬂﬁﬂ @ﬁfshﬁ% cMRES ce?l§ it HR9 8 cyidstahit | ﬁlliH/or

I's to be preve he terfs "cancer
cytcaowdc. o camsren the‘tapyeéﬁilcact}onmvootaapfor bxamople, hﬁmsasmedq:yc al

asse_(ég;gg' AT BN Tal i e E;%ﬁl eression TLTPE Gipponce
rotch R GGt oFF2pk, kB Eflbvr 81 S1 nom, [ ymphom,

Sarch na, More particul ar
exanpl es of such cancers include squanous cell _
Cc éﬁﬂrﬁatmeritUragfers tnbath tl@dramalutid tnagfmennand prephylhahiegr pragventative

non cel | Iun cance adenocay ci ho f the
mesSies, TR ) GG i BSe Ry gy (e et gl s
thodelif wHRGH tht QIUBHIE: i \BRRRERhIcH! ar cancer, gastric or

stoma cancer (1 ncluding gastroint estl nal 20 cancer),
pancreatic cancer, glioblastoma, cervical cancer,
oVideitermsc'aancer”, ankii“vmcemn’t@f@r to bt debdribe thapbysiplogical

conb R3S RSl PSSl B e ey
ExafHAANbIRAAGE HRMRHc ok 4ROt AnifeR8 caftHRARL, 1ythpia, sm%ﬁ{a.,

prostate cancer, vulval cancer, thyroid cancer,
sarcba;aa&nd:ieolemmanmw mﬁcularexaumlds;qﬁ eschofancére avtlwiedquandus

R SRR R B o
adeﬁé@}dﬂ 7&;@?!’@6 ?ﬁdkgc ar(ﬁq)uaﬁlﬁhs cdrg'xh@ﬁl%@ d}ﬁn%?l cancer of the

gr ade NHL; " I nternedi ate grade L;
peritdnghmghq:duﬁodeﬁlﬂancdﬁcas gastrlc diHitomhdhgdangerd deluding gastromtestmal

| ynphobl astic NH h grade smal|l non:cl eaved, cel |
Can?ﬁ%lp%FW Capesd; 50@’4% M3, GEYIGAeCREFT: OY 3T HABHGHEPT, 1ver cancet,

bla(@a% Fﬂé gb‘fﬂ n%%{ﬂ"ﬂg%&g[‘%ﬂc % IC Q&Eécc )E/) ﬁ%é?]e iKeni a dometrial

or uferink Jcarchmmi e shljvaphglahdisirtinodd, lhdmégecmrmilAhﬂc)er et cancer,
cell |eukem a; chranic nyel ohl astic | .eukem and
Prosiass cancer, JHEYH sancer, {Inpnig saaterrispalls cracigpmg opd varquptyges of

head Sod ook Ao P i 30 Moo TR it BB follcular mon-
Homﬁﬁmlwﬁtphd:nw(uﬂlb;” shall Iympnwysi): (SBNHIE irgermeglyatelr one.

The term "manmal i an host” as used herein refers to any
gradeifaBiculas NHLE;naisapedipie grade diffuse NHL; high grade immunoblastic

NHL; high grade lymphoblastic NHL; high grade small non-cleaved cell NHL; bulky
disease NHL; mantle cell lymphoma; AIDS-related lymphoma; and Waldenstrom's

Macroglobulinemia); chronic lymphocytic leukemia (CLL); acute lymphoblastic
leukemia (ALL); Hairy cell leukemia; chronic myeloblastic leukemia; and post-
transplant lymphoproliferative disorder (PTLD), as well as abnormal vascular
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recipient. By "conpatible" is neant a manmal i an host

that will accept the donated 5 graft. Preferably, the

host is human. If both the donor of the graft and the

host are human, they are preferably matched for HLA
prolifssgion asseniategonich plinkamatases, wperow Guch as that associated with brain
tuhi si’ocglrlcgati,bi Id(s(tn\é The term "cytotoxi c agent" as used

HEP&iH etet SRBOResubst ance that inhibits or

prevents the function of cells and/or causes

deghk b 'PRarhale] host" aERBed BérBinl réfe'kﬂi)%g %ngﬂt@olé Bransplant
i ncl ude radi oactive isotopes (e.g. At211 1131 1125

recipionte 1B6"cRepetiblelissgeddit 2 hampdiandrodt thatwibasceptahe donated

i opes .of . L . chenot apeutic agents, and,foxins
5 et ke by TGt If BALE OF<ERE Pieire AT (reoph e
hubra] ey e pRe¥efaBly RhtchédRIBITLA Blagii aﬁ?t'i%]eﬁﬁ] &R to iffpk@e
_including fragments and/or variants thereof. The term
histegemipatibidity.ast i ¢ conposition" refers to a conposition
useful in treating 15 cancer conprising at |east one

active therapeutic ent abl e, of inhjhiti or, ...

or S8 et YRR gD o RRARF By XiaraneedtuShigts o
prél@ffs the funefloPbf dNBAd/BLEuSes delREstRROIcERs. 20ReSn is intended

suitable in an anti-neoplastjc conpositjon for

10 to inchuleiradjoacdive évotopien ¢ gt bt 161 YI'i Ret e el 'S, Sm'™, Bi*?, P
hepot ti t di ti ' [
and BERCEE BBk SeOdr Mt BRactiE el B LR yoch B e
mdleduliSlok I8 of ¥hAhdIR ANy sotivRlbNRs SbdcREBD HM AL, Plark Bt AIRIAP

associated wit'h tunor cells. For exanple,” therapeutic
origige inciuding agrhentnandier warigawstkereofvent i on can be
anti bodi es such as anti-HER2 anti body and anti- CD20

ST o jaRf B RaicGRrToRy 1573 R poRES e i in Beding
15 candePtdthpr@disg arfeat Sﬁ@mtwe&}khgaﬁéﬂﬁﬁ aP&H bhgabROSbhibfing or

chenot her apeutic agent. 25 A "chenotherapeutic agent”
praventngtgor gedwibombunendn mdfanicansing destricténat afdumonéells.

ThSANCer . Etxa l.es, of ch.ermtp?gr.a eutic.agents |nclude
SRR A SRS inepatReoplRtis mpasitipn ey restagqaneer
inchMTel BSfP ﬁﬁﬂ@a&&,%@ab&%}ap@aﬁé QRACRARMEN SSotBPS AR,
i mprosul fan and ~ pi posul fan; aziridines such as
Cytbbimz@d@at§ interferons; and antagonistaigents tageting @tiekiags, cytokine
20 recgit)t??sle(g'm ﬁ%lessa[s%rgzqat%ytvgﬁ lgﬁ:gq?rl 7 ﬁg’ grs%gfnlp&le? Ithne(laapeutic agents
uséfﬁlidiﬁttﬂé SresRp gﬁzleﬁ%fls&l% antibb&ik$'uch G8 Ghil éﬂmpgm&ﬁ-

and trinethyl ol onel am ne; acetogenins (especi al
CO2d antibody, or small hwldcateayrosmedinasea intdbimtrosuvheis VEGF receptor

. (i.ncl udj the synthetic 1 al ogue topotecan);
1“115)‘?'&6%%4 PF recepiay atibitors Bslorans ] HErREitieeeRigs &
chSR&LESIR agbitf Z€l €sin and  bi zel esin synthetic

anal ogues); “cryptophycins (particularly cryptophycin 1

and 4o L0 " tati,n; duocar i.n
25 (A chPRBRRAEEA: Men 16 BRkRbyoutboRIF LY il esgmentof cancer
Exarhpled pf chemotherapeutic agents include alkylating agents such as thiotepa and
CYTOXAN® cyclosphosphamide; alkyl sulfonates such as busulfan, improsulfan and

piposulfan; aziridines such as benzodopa, carboquone, meturedopa, and ureddpa;
¢thylenimines and methylamelamines including altretamine, triethylenemelamine,
30 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
chl oranbuci |, chl onmaphazi ne, chol ophosphami de,
estranustine, ifosfam de, mechl oret ham ne,
anafagui teprodedan)ribnestatingenl bygtdimdBC-d 06 8l éincludinglitsiadnzelesin, carzelesin and

bizf R S ecinaREE: VRGBS GRSy cRLoRbyER Land eryptophyein
8); aola5h; (ﬂl@czrﬁ‘l(}h)ﬁlr (@r?&&d&ﬁ% fhe sl BV dPRies, KW 8. CB1-TM1);

ni mustine, rani musti ne; anti biotics such as t he
clewtherdbiny panmatistitio i sarc¢dictyin; spongistitirh eitragen mustards such as
GBS S EE B RSBl e SR, esiortamine
medorbiamiSOoXidd Bdrbehl S dS Medpihan!, AGHeHifdn PHIREHG AR, ﬁ;ednimustine,
bi sphosphonat es; such as clodronate; an esperam cin;
trofasfawedd, veesil meustard zaitrositredsi sncle &y cammpitireg chlarvdotoeina fdeinustine,
chronoprotei n enedi yne  anti ohi oti c chronophares), . . .
lomysfing. _ 5 @erand T w‘e‘?ﬂ?bw'a_iﬁw}aaﬁ/&eﬁ?ﬂﬁ%@%zcs (e g
+ I - I . a
e RPprians LIRAEHElch b haH g2l Bl TRLH RGHER (sec, e,
Agukanj(Grenbindl Bd. Begt/ a33ub83c1 86 (1094)) adymetmion,dntludiag ldgnemniom A;
b l#g).s DRI AMYCl gl%r) goxorgbi cin (i.ncludi %g ) i
15 aFeﬁxﬁuG dFle T%‘Pﬁ; A FRAGRHFEh S YV §§ W@FH’&F@F‘H chromophore
- r - | . . .
o R r el i anfio B BRAAGHRUTEL, &blnomysins, actinomyein,
authviatgoinc azaseriniec bleamycint, aaytindmyCin, Ryabjeire Badmitometif, carzinophilin,
nogal anyci n,. ol ivonyci ns, _pep] onycin, potfironycin, ,
Chr?m&aw&l}sneia%emaﬁ% Fnopubirin. starphicm, §rdiazgrdpxgrLngricucine,
: e . ] iy .
ADRIASPH OIS WixorhiRE] Gl ding HREFITR o bRBEH cyhomorpholino
doxantbi&nf2-patalitoadodorfieildhd déadyidoxerabiding)elingivts eserabicin,
) ag, denopt {Oi n,. nmethotrexate, pteropterin, .
idarupicife {AERAIOBY Cfl LIRS A SHEfs AR AMYSIn{G, mapceRbolc acid,
nog 8 B OO S perlbB R, B6 SRyl RIS Snclampycip, odorubicin,
streftonigain; stekpiezocing atbendidin, ubzyingda Binoetatinli ADdesbisity ardi-metabolites such
doxi fl uri di ne, enocitabine, floxuridine; androgens
as ragioirexgle ang) nverewrtsil (Fbhoflia aeH snalogwessieinag denopterin,
. . ne:; . .
e e A OS5k S50 LS RBEpulhlind B mercptouring
thiakripriks tdogianirel periiist srRRge BheBransiisting Szdcitddihd) i6Cazauridine,
aci d; acegl atone; al dophospham de gl ycoside;
cargpfupTytagaling idideguywridieg dpxiflagidine, enesiahing dloxuridine; androgens such

uei l:  Dbi [ . _edat.r.axat ; def.of am ne; .
es EREA A Foiros B SDAE bR Gonafy BRI, PS8R, Fippapignes anc-
adré@@Btsatieas #RindpRitdihinidE miedtae, Hfbstancd Fild 4418 fRplehdher such as frolinic
.hydroxyurea; lentinan; |onidainine;, maytansinoids _
acids geqglatenargldonhesphamidedyaosidei aninplesulinit aeigduenibmasil; amsacrine;
] f ne;. 30. nopi da . nitraerine;,.pentostatin..
bes BRI MR PO 2R htns dondB IS g RObRE tphline,
elliptiith acétateCihyomitbnezétdBlucial %gﬁﬁ:ﬂ&ﬁtira&@,i hydfdyivea; lentinan;
pol ysacchari de conplex (JHS Natural Products, Eugene,
lonigginine; maptensinoids michagimaytansingfand apsamitoicinsy@itagrmzong; mitoxantrone;
.enuazoni c acid. triaziquone, . . ) o
mop SEWRADA e BhosprerE RN tepirervhicitoloterauipgge; podophyllinic acid
2- eftyfBatizalel Yrotarbakifi FEK® ?b[ﬁ&déhhrﬁkle%onﬁﬂé)_t O3 Kathral 2Psbucts,
angui di ne); urethan; vindesine; dacarbazine;
Euggng €k szokane; rhizain;sigofisan; spiregsrmenioim; tenuazonic acid; triaziquone;

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)
paclitaxel (Bristol- Myers Squi bb Oncol ogy, Princeton,
N.J.), ABRAXANETM Crenophor-free, al bum n-engi neered

and pagaigine}; iveétharf; mndgsnac,u cbnaxbﬁznpqanarmamtnemtquntos mitolactol;

p1po%%%?§t‘5)ﬁg% AL t ne gﬁu ggﬁ?@}?éllﬂlﬁb}‘g tﬁl')&mpsh'g?xmds e.g.,
TARDREEFaclitel Gir%'ﬂﬂ“ﬁifm ﬁ%&&m%ﬁ PRhESH, M. ) ABRAXANE™

t hi oguani ne;  mer capt opuri ne; trexat é; ati num
Cremophati-finext, albnnnnmpgmmsd mpamlq:ﬁospulaucvmof mchtavcpl (dmherican

Phafschigal Harers PRAmPRE AN BRG TANG EE B fReiavel (Rhonc

PouNﬁyﬁﬂ%rNﬁ(mf&n&/VFﬁﬁ&ﬁl Qisenb iRy SEVIZAR® éfﬁﬁﬁlﬁgﬁﬂed& thioguanine;

edat rexate; daunonycin; 10 am nopterin; xeloda; .
merchﬂqnitrmeamethotrcxatcxtpéammn( eocgdmatiﬁTecimglﬁxdscspdn sossplatis oxaliplatin

and cBRPR3 BvED ISP VL B ABHafe o

v1nd?ﬁﬁﬁm§VEL§"ﬂLIE® \ﬁﬁ&%ﬁﬁr?éo h@veﬁﬁx‘ohé teﬁ b&ige; %Hatrexate daunomycin;

derivatives of any of thé above. included in this
amioeftenm; txebmlapibendmhate hidnoweoad (e@eﬁﬂ’ﬁ- 11 )y d¢poasoimerase inhibitor RFS

o BTGB 88 3 s o
P e E%Fﬁg@ﬁzﬁ‘f'vi*‘\%%&?*ti‘% o feh
ral gxife 0 ene 4
r i P B B FhEeS e ﬁ%-%gﬁn%%ai”%%% %ﬁf acttfpgulate or inhibi
hormrsztioh! thfuﬁfh‘sfs@BEas ﬁ{tp%b@&ﬂs dnﬂ%btébﬁﬂ‘f &trb Qéﬁ reb&fibahbdulators
the enzyne aromatase, which regulates estrogen

(SEBM:sduncludmg; for exampley tamakifen éineluding DEH-¥4D tamoxifen),

| | ut,et himi d )
ralo BRI iRtk PR e B sifet ThgRRRE R Pis, Exrd 7018, onapristone,
and FARIESEEN! BrerdiferfeaflofsE inhiBiMrSMR( nhibiOhe 2R%y8ne aromatase, which

FEMARA(T) letrozoie, and ARIM DEX(r) anastrozole; and
regwlates estogemproductingghn thesadrenal ghinds sueti asu fagrexample, 4(5)-imidazoles,

i etfiits RPN R oS et AR B B Ber s Tormestanic,
fadlamb QENVISOR® $68561e HENMARICE @aﬁdzaﬁs and nmmggb@ anhstrozole; and
hose which inhibit expression of genes in signaling

antlfaadtmwuctrpb flotamade, |nniutaabd% tbagalutareide, bnpmhﬂeraadlgowrehn as well

o 34 L SR i i b R B,
part{c%lagly th WG Y MRe Yo e){p'r&@l%)ﬁ 92 et Gn Sighlal: SRISS %nﬁﬁcated in

I bitor; vaccines such as gene t her apy vaccl nes,

abhqachllqnolﬂbtmmibm@s Yoveaxauiphe PKA-Eiphd; G Nind) Ha&as;:nbmnes such

as 8 PP AL, B NI4T VIERR iberatic) aphaiBlERY Pypression

inhib &b acitds e@a{z{pg;eﬁame @ggsg%@mp&akmomﬁm® Qhccine,

derivatives of 30 A""growt
LEGVIECDHIN®rwacage nnd WID@ srecbuiﬁe PRIOLEGK BY® rle2 ALURTOTECAN®
ound osition which

topoe%a'ﬁper?sa? L PhibifoR fe AR LA TR mﬂh' b e@ﬂl@mﬁccepta%le salts, acids
ord tmggf%m 2H5RY. be one which significantly

uces t percentage of cells in S 18

A "growth inhibitory agent” when used herein refers to a compound or
composition which inhibits growth of a cell ir vitro and/or in vive. 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
ot her than S phase), such as agents that induce d
arrest and M phase arrest. C assical M phase bl ockers
phasac Enateplek of gnomhaﬂﬁhatqm agsits inelude dgents thbl tleck cadl) gycle

nd topo, |I h|b|t rs such as.doxorybi cin,
PfO&EﬁS?la% (%.arﬁ A 3, pha SR) suihAsseerfe that ipduge & dpertrnd M-

phaEe Qﬁ@sta@@&*sl%altﬂaéhaé‘é sﬁékergncﬂicﬁ%éﬁb&lrs QefistirleYn

S- phase arrest or exanple | ng agents
vinblasting STAX@L®,fand topepl édribisws sychaa daxdnanhjcne epirubicin,
nmechl. qr et ham(re cispl atii n, met hotrexate,

daugopybigin.sionaside, and-hleomycin.cThesgagats thas paesiGl alsp tpill oper

h
intd Stfilsc st Sor Raf IN/ERRY il abBRE Blon o MERGISIRD" "
predmgmﬂeaﬂa@rbaznmmgelﬂetsethmgﬂe bﬁspmml; mgmloh-ﬁ&tte cslgug%z)garacbyand
V\B nder s I | ade I a
arag pg%'%zﬂr P@Bﬂatw(cam‘?s Ty The Maleqdar BasisOfdeanesn: c
MehRARHUndREALICERS CHEbRR S Cehttita 0PN SEL rdldPoR! diBaenes, and

ct on Anot’her "cell as Interc ar ne

antﬁbaﬂpttﬁsdrogs"wd\b[umkmkem (VEB Saunderd Phkbdetphia, 1995),
ki nes, and traditional polypeptide hornones.

CSPF‘HE XiBeld- anong the 15 cytokines are growth hornone
such as human growt h hornone, N nethionyl human

gr ey B OL ARG 1§Q%6H&Yd t@ﬁ'ﬂ %r%t%mg %IPB;Q& b?/ flg %lﬂﬁ(&ﬂ?ﬁﬂion

hor none; t’hyroxi ne; pr ol nsu
which acedreatiother gely anmm«ﬂhﬂmhmdi@mﬁs Exumples ©f budhl dyedkénes are
stinul ati ng, hornmone (FSH), thyr0| d stinmulatin horm)ne
1Y‘T(Pﬁ*@£§es HPOKINES; 8 ﬂaﬁgwnhld?qlme ifi¢ pgrmamgs. doetpeed ameng the

cyt(gléﬁés%e gﬂ) hbfinéHeY WI:I? ad fi\frﬁ o(w'tlpfl&%cﬁfit N%&Mog}/ man

ctor act I n, acent a Ct ogen, tUnor nec

groﬁvﬂchmmbpdml lmvihe—@eivfh hdﬂﬂohqrpamhyrbfdlfhdﬁmbhﬂghyroxme
substance; npuse gonadot ropi n-associ ated pepti de;
insylfy pEYRSuling felagin: prowslasin; fycomioirie harmares gechasHollislet or -

stmlélg% @@t% H{%&'ﬁa mlm %% ogﬁnefe(aﬁ@% LARHALE

hortnioae gLIg); @m@malmmffaab@ epdticirowttsfaetor; dibrobladi gedwiha
and TGF-beta; insulin-like growh factor-I and -11;
fact@&ﬂﬂﬂ@ﬁpb ipkaceptal lartopen; mn@rsm@msmﬁa@tpr—a@ » aied e, mullerian-

bﬂ ng;sfuggtglp mﬁﬂ%ﬁ? g naflac?ﬁgxrl ? A phaagﬁ blglggm a&wng Vii&ular

endﬁﬂﬁhﬂ@é\@ﬂr fasior; (Me@%@thrtﬁrﬂ@dieﬁﬁ)(’l‘?@ TREFORORELEERFS such
GVt CSF) ; and granul ocyt e- CSF (G CSF i nterl euki ns
as QGE@)p}@unlﬁtelﬁgmwhlfactpu inan@fppmg grawth fagtors¥TGFs) stich as

TG} lghe shA T baayniny ke o o o i hhopieB PO

osteditfliuet Wefactdpd; YieFétoHE sichA Gl Mterf&BnaliHalWetithnkl |- Fardmd ckiohy
l'igand (KL). As used herein, the term cytokine

stimuhatingfaetorsr(GSEs rwich 28 tractophegeal SE OMrCSE); grantitogyte-

T S MY R I e e

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, IL-12; a
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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19 The term "prodrug"” as used in this application
refers to a precursor or derivative formof a
pharmaceutically active substance that is |ess
cytotoxic to tunor cells conpared to the parent drug
ahlat team Cprodhigd as fisddain igjs epplication veftrs yo aptdcumbeor derivative

converted ipnto the nore active parent form See, .e.g.,
form iy piarmiaciplicatly petiy e Sussinmes talieeh Gyiqiapdipip tomor el
compir@ECARE palentRGL 8hd isllapiia et bans enzéﬁlnatigﬂly afi9ated or

615t h Meeting el fast (1986) and Stella’et at,
convérvedbital the:moxe @htdvd pradnt Apnon. 0%exh e.go Wimget"PdodPugryin Cancer

Cherfighiensy Yo kapyedhshoiop Hamepapiosed s pRods) R2rhisth Misting
Belf (MSE?aﬂd‘ $Mal PR | "‘T’%dfg%sa Aehefifc8l Affrohd ot 188ed& Drug

phosphat e- contal ni ng prodrugs,
Delivdny,8 Bhives i dbrg ddaiivasyn Borghprdo er alg $ed. s ppf 247265 Bluaani Peess
rodrugs, 10 peptide-containin rodrugs,. D-am no
aosdf e o TR pnenien gl gl b and g losphate-
condh AR oM R L AEL s o,
peptidpcontaming/prodings,i D-atrdnb adidmyddiiat prodohes,gbydoaylaied grodrugs,
rodrugs,. 5- fl cyt.osi nd ot her 5-fluorouridine

beta-lacfm-g amm&mc@%&%&he%@%u@@&uﬁeﬁp enqxyaceigspide-sentalang

' . Of : ' ugs t hat
prodfuf B} 69t ali{ Sboitiiel piehPBHERIY oA E Bl 82 1
fluorbdyitssineareindthars-floabuddine pradragsevtiich cdn d dondertal intdihee
chenot her apeuti ¢ agents descri bed above, The term .
moredchys sYRINIFToe ATS: EXAmPIe o cytelgxicrvasdheticaB e driyatized

: - ver
into £ piselg o 6k h B oMb LITER, L ol HOP OBl thosd
chenmittrdpestic pgeatedabiibedadbween approxi mately 30 to 90
m nut es, although, according to 20 the invention,
i,lg)travemous infusion is alternatjvely adninistered for
Toedern snipvengusinfusigns refersie intiedustien otz dmg)inte the yein of
it . . agdm. nj | into
on anihBl SN R R B Ner § BRI n g ilh dpabk i
minutescprcfeesbly hetwaen gpproxinngly 08 ite180 fliyutds ahoughesccording to
.less, preferably 5 mnutes or less. The term
the invepgion infravstausiafsionds aligmaively adminpistared ford P Sawsior dass.
of a drug under the 25 skin of an aninmal or hunan
A&/ "'c}nﬂ FhEhEB16s i tﬁv@ncfﬁg kK &H r@ﬁ}%"@%égkﬁnﬁm{on
and underlying tissue, by relatively slow “sustalne
into ahedin vBaty arfimahorhndnangsuck dep ttediody rddebres preadeag inmay be
cteatﬁdlfé%_ pi nching or_drawi ng the skin up and away
approximatelyyPaninpiespr ess quaferablng migytas erdgte ut aneous
i nfusion"” refers to introduction of a drug under the
P e BB A i b inEBlytibh BF R thder the
skin of an animal or human patient, preferable within a pocket between the skin and

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
i ncluding, but not limted to, 30 m nutes or |ess, or
90 m nutes or |ess Opt i onal | the infusion may be
undgipiag b‘ys‘@ublﬁ cﬂlﬁh@b{ﬁiowmsfamed&bwmﬂ’rom aldmg relesiptacke fpr a

d f th
perfif B iR Ea g, R BRL ol fos o f oyt Br B, BE b Rliplin s
optmup,tth@fnfdgmhgnf ?rbe PndAeDYSUBIANRESEs RlaRaticH oftd dfag delivery
such m nu 90 mnutes, or a tinme period

pungpmniarﬁgd umter thengkihotithe ahignal pehumpatteag ivherein tHerimp

f
deli Gl o SR ot B e S5 ket i Borioa e, st
30 BRfut@NO0 MKRES 0P il ke sgﬁigmgecha 1enBtHRSf@h&fréftnknd R8Snen.

t han appr oxi nat el y 15 mnu nore preferably | ess
than 5 m nutes, and nost preferably 10 |less than 60
sdbsrerm "snbentanesns h@llISJ"nfefﬁSS prctrﬂg péminjstugtion |bnn<a1t1pthc lgkin of

o0 SFRMF Bl il RS PO Bopa et Bl S et

appfbxamhiely IRintkdsPmeR: lﬁeférammesé ﬁlamsuﬂi%feh,ydnagnéét P& ably
An "angi ogeni c factor is agrowmh factor which

IGSSsﬂtlam@Q spcerdst Adnuwv@atmme pefergblybyithiula pegest betweFmthe skin

t. h
IS ey Bt the pps R prspspeteynmlfe g gting bl
dramihgmhé@@ﬁuﬁaﬁ&way fbANindEAyiRg @ihieCt abl e conpound or
conmposition which is conjugaged directly or indirectly

to the polypeptide. The |abel maybe itself be
déne@ngiogeni¢ facgor’” iy aigiiowitls fﬁctspevlndbsﬁmulotes tHedevelopmant of

blodd 199 ol g 687 P e“]‘é"ﬁaﬁwﬁa‘z BT

Facﬁ@mﬁgpprrpo& tion which is detectable. "I sol at ed"
nucleic acid nmolecule is a nucleic acid nDIecuIe t hat
is identified and separated fromat |east one
c She Hord dlabelhwhice peeddierein n@b@ct@adetmahlammphund of s

comBbSilB8 Wnich 18 SRR Sinechly oRT B Fist® BBl ThE ool
may B igelfite defecRblqe. g, bacnoisat Fs pab%@rdmﬂ%bre%@én& ldBGls) Br, Whineh
it is found in nature. sol ated nucleic acid

caserpf|agcnkgsaticlebelf map c@talerz@cmm@ @itetatian bf @ sutstretervonipeined
s it exists in natural cells. However,

(HCgﬂp?%%Wéwgﬁﬂﬁ%@%gF@ﬂ§C|d nol ecul e includes a nucleic

acid nol ecul e contained in cells that ordinarily

expraptatédraucRed A Rlolddale it 8 hclefcAcidaMBIRPLIE thdt Ridentified
nucleic acid nolecule is in a chronosonal | ocati on

and ggpafasecbfipmeat dnast mcogfarmmnn nu¢leicakidsmolgguld math which it is

o LSS B RIS A
nucléRGciimsREwe A€ Gthbrthan Revhe 'f&ﬁl & sehRplin WHA S Pouddf nature.
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
oper at or sequence, and a ri bosone binding site.
Eukaryotic cells are 5 known to utilize pronoters,

p oﬂm@r@sbian i"contml gevpienges Aredere th BhiZe sexjuenigs negessaay fat the

oper ab en it is .placed
xR GoPIog AR ePvaPlHERA RITE apn S B aart G ep breanigm. The
con®idfl h&{&@ﬁ‘ccs HQh aRXRBBIE forl Bk drpbted fHH cﬁéﬁﬁﬂb‘a 'I}fc?udéra promoter,
secretory |eader is operably linked to for a
optjsmhlly epopatetor fsequt:noes andkpribswet kisdiag pite pEldtaequc celare
articipates int secretion of th ol ptide; a
(P Broradifs ey adesy G Berys 200 PRI, o o codi ng
sequence if it affects the transcription of the

S QqEE Beid Qs "ébefdbll);oﬁiﬂf&" whieRl 9 8la8¢d Bitd # filtiRB6AA kationship
| inked to a coding sequence if it Is positioned so as

with endther icleit gcid sequandeathion exardplesPHIA for a'bopequeinky or secretory
nked' n h sequengc.es bei ng Jinked re
lea 6'5 i PRTE PEsghso LA Ao polyBeimie 3 EBerBreati ssckieprofin
O?M@é"ﬁl 10 Gk i dnSAASLIPSRe; a fBMBYE or eﬁ%@%@ Bﬁerably

. have to be contiguoUs. Linking is acconplishe
llnkygl td B chdiggseqrenext if a:tcaffﬁetsnhmtransespmommﬁ the sejueree; of 4 nbosome

. such. sites 1qt e the s
bing}PE G AREE R ¢ Gp&ing ST RHRA & I Pesitiansg s to facltat
trar3f6i8h deRA& M, t"B }J;QHﬂcb&ﬂﬁEaxﬁ "R ttlheCENA %éuéiﬁ%éibem linked

herein, the exp essfions ‘cel |
are culdlttgmloeg aad anukechse of @ sedretorydedaiey, cantiguduls asdi@hreading phase.

desi gnations_include progeny. Thys, .the words
Howgyes RIPBRGTE S ROtARHe i P haigionsy Laiing i acpemplished iy
hga%h TRENhveRiRhE el rifbd sxﬁ‘:@dlﬂtﬁl:ﬁ e%Sao o eS| thetic
herefrom w t hout reg ard for e nunber of transfers.

ollgohumlsotaiMapmdﬁirsltmkeﬂ ardaded im hd;copimgenmhlmyvmmbnﬂ@racﬁce.
precisely identical in DNA content, due to deliberate

or, inadyertent nutation . pro that have t
sHEISeA REETS %?XPB?SB‘PES@F‘FH %@ilp‘gr F‘%‘F il t@f&ﬂé@ ‘fSS‘F
e Wher e

intckFhah A0 drg SRSl b ATHOAL FRMAE ol Thilk ichas Mo

"trafsformarte’ andritrendforn?al dells" RRODLGE (Eh 405 sébjedt-cdBEGRd cultures
od Pr epar at VEGFANt i gen

ES A Ant
def#vs'\gﬂ“se%g&m W@sgfmeaa'g' e{wothe Rumgen rtTailﬁ‘{‘?@S dhisialseginderstaod that
all Sitny SAAontE drlisch idendeaPh BRACHRA: Ahelo bRRarE Br L ©
ina(hrertehmﬂuta’ﬂonsZ Mu‘&ﬁﬁpmger@ahﬂtr}ﬁaél e samiefutdtienr ®idagical

dnvention. e VEGF ant ed for productl on
actiykty aggaresaad g@f fy tﬁon@ deaibarginglisiede i berg distinct

desi¥RhfiorRSrOin edl 39&/9{ ﬂ@clgir fycﬁﬁsﬁleocf&n tfragment thereof

ontalning t esired epitope er forns of VEGF
useful for generatl ng

. 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

by first screening a cDNA library prepared from human

cells, using bovine VEG- cDNA as a hybridi zation
usecpnmg:eordawngnletheajrese@ﬂx@&@)ﬂoﬁc T GEGF ant@enso) b¢ ugnlfor production

i dentjfied 5-a Cld
of aﬁﬁ%ﬁnm‘eﬁ > fidd SYEEP o e wahat B@f ofofBs, PfYEGF or a
g}{ﬁ-ﬁ: theteld¥ Sork&int %@Qesfi‘x‘étl@ i%ﬁ%t Q?)tﬂex‘ forthy Bf VEG‘FMJseﬁJI for generating
referred to as uman G-) or VEGF16
antifWEGH aniilbodiest afithe mveﬂtldnmﬂibe\tﬁﬁremm th(mfsiktlteddn lIﬁ: drly
expressing the human VEG- cDNA in mammal i an host
C ¢lunsan WEGF ava @beHinddbyefiksiyecrézalgs cDN AN &9 ipeebarddt ffom human
t he human VEGE cDNA pronoted the proliferation of

celly aging bavipe Y KBNAnps a bdiridizatign prabgs Leung eictl. 8BF)sScience,

24 Bhp s BBl e bR BERTES SR B B

tharl %% AbGloxRdo PoViné VBGH; kg 651ahhlllicﬁitcu$ Pibi€iN s fyBically referred to as
subseguent t herapeutic use, the relatively | ow

F (BYEGR00Y EGRespibe slilegenis aq:trmwcﬂﬂhuwn MHEGE mag confirmed

by egg%éshggthe g%n}aélg&g% @Z}\h%/ M -?:F mf’gla i-ngsef r‘f“’t@ - g&l‘rja conditioned by cells

tranSfaetéd inlifhiHe hﬁﬁﬁ@VlEGIgéUNAfﬂibﬁlB%ﬂ t8d ﬁ!lfﬁaﬂbﬁf of capillary endothelial
undertaken to clone and express VEG- via reconbi nant

cell@lwhet@é kentepl oslls didaet. beupg ez pEA(HWBOA S¢iengsyuarabor at ory

t t 72; d t f
¢ ALFRRT 2 vorRiar Prdb il Sangoi s B BpesTn A faurified from
nahﬁél'sbhﬁ%@fo? QRGN terdRuNIB udel tht, re]llﬁ%l?/ 16w cono%ﬁtrﬂtﬁ)?ls of the protein

and 206 am no acids per nonofner) resulting from
in follicwancells aed Rkigptast iboth ln\ra@slcifleffost and expénsbp] af recovering VEGF

o SRR R B < B s
expl%gef VRGFWia 18 mBeRaT Dﬂhﬂpte@ﬂhﬂ&s‘c ‘ESJEB e. gf Fifida (§995) lI,‘?u‘)o:)ratory

cleaved in the carboxy term nus by asmn to rel ease
InveattghthhLVé’l Hll3e6 8o and the rgﬁereﬁEes-’mteArmenrcth| d sequenci ng
term,.nal tide i

iy EPER g S aring of o pmltele beotstre Sms 421, 145. 165,
189, aﬁﬂrﬁ‘)ﬁ AR Qélﬂs péf%ncﬁﬂerﬁegﬁlnhé Bod] ﬁ%rﬁa'iw@ WK@H]&&E VEGFm is

bi nds neutralizing nonoclonal —antibodies (such
a sohibld inodgensthatadoes netthbitd hepsari; thelomged f@nRES VEGH bmddhepann with

ProgEANHIERS AhSs AHERePYBEP RS OBt ECF <8 bf gleaved th the
carbBRY ek # g?&ﬂééﬁﬁH kM eldhsé & hﬁ’gﬁﬂ)lé ﬁ)ngsg%tf 2@?0 %ﬁﬁ?@&%‘ sequencing

i dent ecent | I ncluding pla
of theRlafiexy tar(Eral lﬁppt\tE(ﬁeﬂ;ﬁédEﬂéf Plasmih dlEGRgE s Agg patla, ;). 38mino

temﬁl?aq %‘?E\éJéél)O% é wlﬁgﬁggﬁéﬁnas g%ms’m%r @,ﬁ%&“@g@g
mor@[:loﬁ!ﬂ anma%%%g %ﬁ%@%&f)ﬁ aggtﬁocﬁ&gte zr%d tdad £6 q%g d’; iﬁg {)Eje% soluble

I nhase, een | ent|f|

formaiféﬁﬁ(él? réceptoyiaedth Cinatwl a¥ffr(dy- dampimdkto theeintast VEGF\ﬁﬁs homodlmer.
(1996) EMBO. J. 15:1751; Lee et al. (1996) Proc
ASsypralapoleculesstygiuralbrelatesibto ViGR haveeﬁlsoc\beencé%@fd decently,

mch?cﬁﬂ%glapa{t%grgﬁ&@ﬁa Wn‘iF%Glﬁg’%E%% gf‘@Eéﬁ*s’C, ‘YE@E‘ I§aH@§/ EGF-E. Ferrara

rec
and Davis- Smy1h (1987) Endocr. Rev., supra; Ogawa ef 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
VEG- receptors have been identified, FIt-1 (also
cal | ed VEGFR—l% and KDR (also called VEGFR-2).
(1996hEMB@ ki 54751;(less0pl. ROy Bre. Hub1dedh Foi. HE AR E388e1992; Achen

A LT R s, B Bl e Mo e
invoNRAIiR Bid rePuldtiiRSt INRPRatR iDL geges@@ RItS® 6. gl’%)gé:%nce 276:1423-

receptor, able to bind the heparin- bindin
142%.sof ornms (Soker et al. (1998) Cell 92:735-45). Both

FLt - | KDR bel to., 10.t fam | f t

{ DY preRmopih Rbee idetficcrfiel Binseles VEGHE,: Bland KDR (also
callddEGYROS). ShgaBIH @980Y Or&IRERS §:5101507 Al Bfidfet al. (1992) Science

bi ol ogi cal activities. At préesent, at |east nineteen

255:089 991 dl'gman et alRIRO2 LBioakert.i RigpAyavResh Eemnrivdeh87: 137961 586.

The. recept or rosi pe ki.nase fam | i ncl ude .
Neugiis] S0 shOR B BF 6 Sr SREOIE R h ocpiGheleh pnd e hepari-
bindtHg VEGEI B QR oRér & aV /19RY eBl9208l5L45H YIBRH FILIAIGEDR belong to

and U lrich (1988) Ann. Rev. Biochem "57:433-478;
the fainilyiof hecaptdr Sctdimslsnasge (RTK 90 (he I Ketdmprise243rg2 Fdihily of

The intrinsic function of R[TKs is activated upqon
tranymegnhyang ferenterg ,w%miwse Prolame AHIE &) ﬁtﬁswaetﬁeﬁ%t gipeteen (19)
i G 3 i e, ThE g 5hdisknesBORTHO family
inclydeb tackpthrséh&ciné emsiahfrethd 394N adediffefehti A08r lPyariefhefell types

rece . tyrosine kinase di ated signal. transduction
(Yarpgr i Olaeh H5B5) e evebpehear 3 foeriiss L Drchied Sehlessinger (1990)
Cell $72951759) IR dinid FhuRtioh o R al Al pok éif 2hd BB OWhich

receptor” dinerization, stinulation of the Gt r T NSl ¢
resuliy imtphiospHoyylatsomef the reptoaaid minttiplacedluia selptates, and subsequently in
trans- R&sphorylatifn. Biq&{ng_sites are thereby
a verigtg af gt rosprhieadbHingh & S lepringer (1 BHY (et § 16403-212). Thus, receptor
tyvosR B4 Hiechl ERA tellscdfoh ARty Rra R St Bt o
specifqirbwtlafaetot (1ezand) typidalltfeliowed hyteagptocdiperisstion( stirfulation of the
cell division, differentiation, netabolic effects,

intriggepRgtsin posinpekingseracriby sl rgeeniprcrasshpsrhermdstion. Binding sites are

SSl [ }ri t - :
L T TR —
complexasnaigh 9 Bptctriml dfkgtopismiisighdlinghiBoleQiés thacthtilitadd the appropriate

domai n, a single transnmenbrane region, and a consensus
cellujay respppte. Kp-gasell division differoptiation; metabelia ¢ffastse shapgesin the

exa ISR R385 e e LOMLDSUS: S Sl (BB 5 0120,
StrudtdiAB}) bk ERYERMA DR Ghave 3688 imafinbglobulReli¥ei@Aaihs in the
ant i bodi es Pol ycl onal anti bodies are preferably raised

extracel gy deanain i sipgle trapineenshipeeregionoans { eustsenss tyrosine kinase

I NL.r j t.oneal (D) J.njecti of t el evant
sl A b ERbc bR b T Bt 30199 Proc. N
Acadc 98] U3A183:9026-9080£Y&fian@0hi. gBI91) Ondogdenbaisn711688. i S

i mrunogenic in the species to be inmunized, e.g.,

keyhol e |i npet henocyanin, serum al bum n, bovine

t hyrogl 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
sul fosucci ni m de ester (conjugation through cysteine
residues), N 5 hydroxysuccinim de (through |ysine
conjugsiedbes)evanl artizem ke pyotisn that samminmogediy i thdspeSBadde
. or N=C=NR, V\Fere Rand R are d'fferﬁ?nt_altﬁ I buli
i egakPyhale mpet hemagianinpen plvumip, ovigg hyaglobulin, or
soy ARG G YHARE Bfundnd] F UL ZEG . KA TRMPY
maleiatibotienzoyl soifomiccinanide ebter @byjugatiart thriigh elystaies residues), N-

Freund's conpl ete adjuvanf and injecting the. solution
hydr%ﬁfﬁ%e&nﬁmn@“% lysin Fesiqoes). ghutasydeliyde, Joorinis qngvé'?&, SOCL,, or
RINRENGR! PR S RO 0908 bitthedth bkl bbb 1/ 10 the ori gi nal

anount peptide or conjug ‘Freund's conpl ete

adj uvant by subcut aneo ini.ection at multiple sites. .
SRR SRERY e SR RO Bpertl berbuitey prfRivaives by
combiHE) d &, BRPAY 6 Lg bf ﬂﬁtﬂr&eﬂbbrtcbﬁjagate (FOP k4BBILS oPfrce, respectively)
_boosted until the titer plateaus. Preferably, the
withyh ivelmimes of Bravod's domplete adjievant and inipstieg tfe sohiopartgadermally at

mulfRlesign QeéimepBalef Bediisp s e bogn @l o 4,10 R 6righal amoun
of peptdelstaboBfigite I FFRRAB QofpRe: édi\uia%?@ﬁ%hﬁéﬁineﬁ&é Injection at multiple
culture as protein fusions. Al so, aggregating agents

site; UBdvenso i daysdater theianibily anesibell and the bemimes asseyddnion artibody titer.
SRR RSB0l BN, B SBREF G v
con_f(d§%t17%t50)f @?essﬁﬁieb&ﬁgaﬁ bu kRl to Al di Brent\RbidiPand?5t@hAb8gh a different

, or may De nmade Dy reconbi nant DNA net hods )
crosgilinBing reageant Coigngates8d§y &6ihe. made inecamtnang oethcultré agiprotein

fusifs A lSo, %@%ﬁ@%ﬁ%&gﬁﬁ g@éﬁmza‘%?‘ (et 13 eritanSS e immune
respdféei nabove described to elicit |ynphocytes that
produce or are capable of producing antibodies that
.. Wil | specjfically bind to the protein used for 25
(lu)i pn/}%nﬁffzg’gf’ll%nr{l%oﬁ%er natively, |ynphocytes nay be
nized in, viltro. ocytes then.are fus Wi, th .
s EomelaTibotes Figy S6STReR B e StHigOapptioTfishbésbribed by
Kot ¥ 81 hWhape 2915:3499F}97t5?,,0fr%@1ﬁm Yy EQITRbiASH DNA methods (U S.
(Godi ng, Monocl onal Ant’i bodi"es: Principles and
Pateat dot 4,8¢6,501). 59- 103 (Academi ¢ Press, 1986)). The
hybri doma cells thus prepared are seeded and grown in
aIrp thethgbhi@ora sl rfethiod, Aetbusdior atfert dpptoppiatf sadimal; eidhedsrishamster or

one or nore substances that inhibit the growth or
macggiemoaleyofs impaunizadrag dereinabayedesaribed te| cligi Lmaphogytesghat produce

o LB 5 AP R S oo
imn{urREEn O A lteliRf Y ely L IR@ipE oyt et BayReimiidioed intvio. Lymphocytes then are

hybri domas typically w il include hypoxanthine
fusegmflﬂbmglpmpeﬁﬁgsmg@ rigablrefuging pgent, such as polyethylene glycol, 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

25



10

15

20

25

30

medi unm), which substances prevent the growh of
HGPRT-deficient cells. Preferred nyelonma cells are
those that fuse efficiently, support stable high-Ievel
5 production of antibody by the sel ected

hypexanthise guqaﬁnmmm snlgmﬁé’lsylstrana&wsa (HGERTSrtHRRT), theeculture medium for

T h f
the S8 es A P SRR bR pbibEP rinDd e giaT
medifay,evidex sm%ﬁés%ﬁw&e?éommmmﬁe&ﬁﬁcemmr s

aval lable fromthe Salk nstitute Cell Distribution

i .
X6 Séfgﬁ%d g%gloc ee(%HS alg\a}ig\él’{ gtl)#e etéc?tr‘ir? 't ﬁ@d Rﬁ%’r@cﬁ%%&&g “lovel
prodixkibn Dé aiffidoldg b itlnsel deestlkantibbaéy-piddnyihg oells ol arelsemsitiviGo a medium

nyel oma and nouse- human het er onyel oma ceII i nes al so
Suclh avEAdgpsdigms AAnpegithess: pqumedpws%}a@@ucslh 18¢s 316 FRisine myeloma lines,

suctf BORGLAGveBBPORIRS o8 SERRFC: 1] md SEUBLs 3 iBi 100 the sl

Instffnted]ﬂ:ltli)ﬁﬁﬁﬁ&ﬁh et SadMichy mlaﬂlﬁﬁ'tﬂadﬂSA 4hd. SP52 06X 63-Ag8-653 cells
| rcel Dekker, Inc., New York, 1987)). Culture
aﬁ?ﬁ? frea; the demestean Fipe GultereCaliestion: Rog u;r-‘ Adatyland 4554 Human
my%&ga Eﬁsc?g)ldﬁgeé gl%{ug{ Iéeﬁgrgglgg];& ! a%?ﬁ ne Hltsb EQ\% dl?e%n %Egc%%gg ‘flor the

proda.tcﬁﬁn bt Birhan mbnoam eh@lstailesa(mozb@duaﬁenﬂrr@d umdsdm (1984); Brodeur
ybridona cells is determ ned by i nmunoprecipitation

et abrMowl%wl drtigedi B oguetiirmipchiquss, andudnpligations, pp. 51-63 (Marcel

Sty I A) or enzyme-|inked
De&%ﬁddabso%%gl?i%égggay (ELI SA). After hybridonma cells

denti.fied t d ti bodi f the d d
< et B T s oga oo EXhe i Ryvedifer apidion of
moﬂ&hbnglearﬁlﬁg&EQ Biect&Y a a'1rf§'t EHe%ﬁgéd WrbRIbY, %@ﬁﬂﬂﬁ% spBHficity of

grown by standard ne Monodl onal
mon@ntombkmmbsdleppmducqzd bsh)dmﬂoﬁ%aa:elis xsei,etepplrﬂﬂ byifdunoprecipitation or
c,Press, Suitable c re madlaford

b a%A de gg;
Y s SR RSB S5 B 3¢ TR SEY
1mnﬁﬁ69osﬂﬁﬁht1£§sa)}g£@1§ﬂbtl on, the hybridoma ceI | s may be

grovvn In Vvivo ascites tunors in an animal. 25 The

sw ah?&?dg ggag‘%e%? 3% ﬁ ?%tlffn% tﬁgt%go‘ﬁé P%teb,PE%chh?h A eé“{fcggpwﬁﬂty,

afﬁﬁltyum@ﬂ/ommsay,um EneLRYEHE SLEU&RJneH B?Mﬁﬁﬁh@@ﬂ‘ﬁﬁdﬁ procedures and
purification  procedures such or exanpl e, ‘protein

grovm e stardasd methpgdy (GQ«}dns,pMmczéomfﬁ Aaﬁé@dygwr dpingiplegaind Practice, pp.59-

103 ENRERRACRAE oo ST Aun S B b EPERRGE W,
D-MEM |2 REMRIsh 58 et SRC 9 additiba, the BytRIowandel19 Aaly be grown in vivo as
procedures (e.g., by using oligonucleotide pfobes that

ascitgp umgerp #bieargmabi ndi ng  specifically to genes encoding
the heavy and |ight chains of the nonocl onal
aith¢ hodbeeonal aftibodi€s deyletdddnthe suiclanes arewaitatsy aeparated from the

referred sour e of such DNA. Once_ jsol ated, .the
°1ﬂ“ﬁtﬁ§neﬁlalmﬁssaéfé idh8 serug} s eqryanticnal mun%?mnmﬁ@h@n

procEﬁlﬁ‘@sc‘ gtﬁzﬁtag,dfoi' Q)tca‘?nlhg,sﬂrol%ﬁ{ A%&H%s@ﬁy&oxﬁ%éﬂt& Sllu'loﬁ'rato graphy, 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

i mmunogl obulin protein, to obtain the synthesis of
nonocl onal antibodies in the 5 reconbi nant host cells.

hybridevwrdslinserve py apefariedrsonice afisudidaNds Gucelisdiatedidbe PNfethay be

i det bel | furt di, ment .
plaodfofiGresdSh bnfy Gt 4 ufn o SSn FHRRRL BRE wab g o s
simigEOBQRMs, (HIRGS hbfnb&abm%teﬁog caldr HiSEIothal deBs that do not otherwise

t echni ques described in erty et at, Nature,
Prodﬁmnﬁﬁmc@@bubm Pe@¥in, © chidis the synthebis of mngq:lgnal antibodies in the

recoiagChibens ResbHaSPBs PR ef Rudiodis i be dRosriopt in more

detaﬂiggo@urran antl bodi es, respectively, using phage
[1braries. Subsequent publ i cati ons describe the

2[%1% t]i:rg%nlg)fdnnhai 1 SEH% f)y ar(gc ?{k&r kglglg ts g?ﬁ?ﬁglsolated from antieody

phagBIh@faT@G @&Cﬂrﬁt@d’ usidP thehchfBghes 18PiBRJ in MisCuffbrty erul,, Nature
onbi natorial infection and in vivo reconbi nati on as

348:57% A10099PbrClagksns f dlo tYaity ey 3736146 2 19RAL Mpr et el J. Mol
Biol. ( %% hgﬁﬁu 9&) scrﬂ%u @ étﬂ)?l ‘of %ﬁﬁmc a?l& hﬁ&gg aﬁg@o%léssrespectlvely,

ese nrques are viab

usm%bﬁa%é Midtdriees Sﬁ@seﬁﬁﬁﬂ phbl@mbnmoﬁlb@ma br(ﬂimbtlﬁQGMugh affinity (nM
bri doma_techni ques for isolation of nono

rang%)rkwnwecnn@bo iThley gudBingdYlagkes atwdii Bioé@chmdpgaeﬂﬁﬁﬂw%

as93) qa%ﬁ?%ﬁé e BRI TR e na R R Tor

consﬂ@cf’fﬁi lapelibRAYS(WaRThobt & o/ PALBMcill0 Res., 21:2265-2266
567 rrison, et al., Proc. Natl Acad. Sci .

(199@$AT118% 1588 1@&198%) are vigble eﬂtvnwvewetraéimqw meneslerpl aptibody
f th
oo B ARR © o
I T
hum& hda¥§. rl%_h? rr% sih bl dBHl%nrs][ﬁ'?gl\é@é bﬁkﬁg "ﬁg& ! loBS midfine sequences

one a ining site o ant create a
(U. Sc]?atthcc 4tﬂ lﬁgﬂwnMoanMdnb@ml @mmﬂ\ml Awgdofd. BB, &:16685231984)), or
copbi ni ng, site having y for an antigen and

f
by coyalsnig jo1nigite the-1memsios] 0%3011'3?% n&aWﬁ@ce allbprdrart ofithg cqdine
d and h
Seq“%ﬁ?:f%%aﬁéﬁﬁﬁa{ﬁﬁﬁééﬁ@lgoﬂ%ﬁ?ﬁ%%S' has one or nore ani no

' i ntrod f

Befesll¥ Rt bR iR b ehfish e s PR Gl s o fidant

domdhd @threﬁlftl%ﬂf Gr meya@e sbstitubgadot thevafibtle 86mait iof Bnarftigen-
typi cal l ffoman "inport" variable domain.

combinimg site g mbantlb@ém tioereats swhimerid lyv;lemtfamlheiy ¢cusmprmmgng1e antigen-
tn er and CO- vor 1es et at
comtififi ¢ B&ng tpetiisg o BtasfRemthe fielngr 2008 Somhinelite baving
specifidry Bt dfdrehd n, Verhoeyen et at, Science,
2397 1534- 1536 (1988)), by substituting rodent CDRs or

(iv) PR SBYEDGIR N ankiBSdies

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

anti bodies (U S. Patent No. 4,816,567) wherein

substantially I ess than an intact 5 human vari abl e
NatleeydZh: SBAS25 € £98Q URsthuhaniee dby Nohee, S321323 837 (1 $8F); Verhoeyen ez al,

s PSR SRS Sk RSEDR et i e

S iy SR 1fd2Rof £ Rlntl Sntfddy PARSsAnG1 S 958 T8 @UaRibodi
€0 arié sﬁ%%ti Ut ed E?ﬁregﬂ?glbes ?,rom ane{?éc?éous sites In odies are
chimerle ahtitaxdids bl . PatenT Ne. 4,806,667)oFhdreimsnbstantialliplless than an intact

donmai n oth |ight and heayy, .to be used in nmaki
hurpgpvarghl p batheenn e b e\ FOFS SRR SERYONR rom a non-
gﬁ&'p.”' el ﬁﬁf&j% HedldnGhltibodies in which
hurh%{ej t- ?tmﬁg‘t&kodﬁ%{l e seq?gﬁ%gé %fe %{;‘ﬁgﬁ@a@%bl & domay n e
sontd CBRresidués smdtpobsibly sbmedR meeidacs argaubutituted iereskiues from analogous
. library of known human vari abl e-domai n sequences. The
sitef ifngadledtantibadigs-whi ch is closest to that of the rodent

is then accepted as the human framework (FR) for the
huRertheicg of Anmiab yasiahlsiemaias, beth light apghkesion to beused immaking the

1993): .. thia et.at, J.. Mot Biol...196:901 15
orpage iAo infs o Buce gl poniciPa AR Prdle g e so-calted
"beStefit" \iedhdd, B el ferfe 0F BIRSVAS aBIe ABBRAFO A rodaitlanfibdB s screened against
anti bodi es of a particul ar subgroup of |ight or heavy

the ehtiter Brarylod knowe hiimanwomatite-domgintsequanees. fldre swnasrsgfuence which is

clofi 5L R AR5 bR B o pumanizes
antibody (SR \er al 10 Imahdd., 1592396 (19!9t3?1;i@h<fﬂ&iateb§l(, A WRRIB:8N1196:901

t hat "anti bodi es be humani zed with retention of high
(1987)0i Ainpthef methodaiseRpaticulgefarenionktdesived fromrthe bensensus sequence of

i ol ogi.cal.. pragperties. To achigeve thi s goal, cor di
all ey sy fRpied OE R PAESeHH LG U St gpits 2l same Hhmavork
maPB@Gé’erdefgr el BIfRE&R %u&fanﬁeéihﬂ%ﬁio%iﬁf(cﬁﬁ& Rl ePR| Natl. Acad. Sei.

sequences and various conceptual humani zed products
USHAsEh42 851 882} Prestasit ahal. Imoniel s1533{2G281993).ent al and
humani zed sequences. Three-di nensi onal i nmmunogl obulin

mad il farthAerdmpoanifahdt anebedi bt Iuntdtzed veitd fenkioaof high affinity for the
those skilled in the art. Conputer prograns are 25
antigompnhpther fgmprahle tiolggicalrreperties- dl s pnhigyehis gawlh according to a

oy . . . _

Pl O R ST SIERN ARk b BRI Sty f e prenl

seqhétfeReaid Ritiodk coiRpialingRArdys R6dubtd Ssishkeesdifensibndl odels of the
likely role of the residues in the functioning of the

pareriplcing Suemapized sepicoens| iThresedjmengienal immanoglohalimmapels pre

corfiaotl§ 3 iithe triiss PRI R ForeiRARA i e Cdyfifoter proprams are
avaliable whRtH B18kteh4€ and @iBplag prdkEle tRde ARferiaifal SndorfmaBBhilNGuctures of

reci pient and 30 inport sequences so that the desired _
selegtad dendidatehmmampglobulin scqusncsh. Inspeiion®d thege displags pgrmits analysis

of., the , t et .anti.gen( .1s achjeved.,ln general,. ..
of i kel oIt Teu s I e pinst SR auam SR bdgfopin sequence,
i.e.j Y @halPfs birebinhésUBNGHNGerRB tHeldilith lof tie@ndidfte immunoglobulin to bind
Alternatively, it is now possible to produce
its antigae gbrthis way, IR resideesran baiselegted hrad cambined from the recipient and

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
endogenous i nmmunogl obul i n production. For exanple, it
has been described that the honmozygous deletion of

t Ateranti velby) dyis mewnpossihli to prastucé frgnsgegic aningal $-fe. gemice) that are

inmeric and 5. ge | ine mu mce results
capaﬁ@nwoa Rt B‘%B?““é%%bﬁﬂ%ﬂ%“odfﬁ?fﬁw hifloies ip e absence
ofenﬁb 8%m ﬁ@%bﬁl JE&{0R [FoP 8xdripe! rxpaésqiaeh \dBscHiBB® that the
ay In such"germline nutant mce wll result in
homo;t}gops ol etixini whemﬁhmdgﬂnearyt-mwd]oasngjmgona(dﬂ) gpan in chimeric and

germy| Ig%rln%%g?mlq%ggsul‘gdg Qg@glj g;’/tllc}n\] lg%ggégnpgg gqtlbghla production.

Tranlgi%} f e hulf: 7@%@12‘11?1? gré)gn]u% ))bulﬁf WWS&B Rbm-1)18utant mice

rmuno nd Du saI et at 10 Nature
will B50lt Abthe (piélﬁﬁ)mn blﬂhmna:rammbbdrdas apon: antigeh shalbeegele rSev,eag.,

Jako *191?51 e[gpz 49 ]gro%lzsqgl g%qzlaJ g%gé_f!)?ﬁ S%éﬁo(gggﬁs?aﬁggggxﬁ et a? . Nature,
B T

Natire 8HRi2 SR (99D pVHUDES anﬁiﬂxledsm:pﬁ dlsb be detieedofrad phageadisplhy libraries
antj body fragpents. 15 Traditionally, ese fr
(Hoagrboqte H dlod: Moh H50loraaI B KLU HatRvhabi) MALBOL, 232581-597

t at , Journal of

(1993? aﬁgﬂé‘ﬁ%ﬂm%"ﬁﬁw%%ﬂ%’?@@% ds 24:107-117 (1992)
Brennan et at, Science, 229:81 (1985 However ,

(v) t‘ﬂ’g?é’de?ézéﬁﬁﬁ s can now be produced( di r)ez:tly by

reconbi t host |1 F th t
£V AR 1P mcaies Biva ssgh JEVRIORSET TR EOGHS O SRy Gagments.
Trad#ﬁc}?l':al;’}rg ntﬁéseéﬂaa%ﬁ'éﬁ?s%rg?ﬁfg‘edzxé\ﬁ P%ﬁ:ﬁﬁrc\e’{g %’ rtlglrgn %?m‘th'anhbodws (see,

eg., M@hmhtemt ahl, Vyuraolg BidcHemiéad ol B@@iby&zﬁalfMet@mﬂﬁ‘slm -117 (1992)
Carter et at, Biol Technol 3%}/ 10: 163-

7 (1992)).
and F%’BF‘H?’rﬂﬁ SefentrotBEB1 AI50da Wﬁeéﬁhfjsz%ﬁag@(ﬁﬁﬁﬁﬁézlﬁ‘é{#e produced

dlretRISn bt)) rggin%%u%' teccéLlL yF{)Jl{e és?{q?%’?ec’ ?‘Lgﬁngrﬁg% @? o%lﬁglf‘zln be isolated from

the adtibddyshagt lib@mRs Hﬁcﬁﬂsbd aliove A pietratively OFdbhS§Hsfkignentk can be directly
practitioner. In other enbodiments, the antibody of

recoyayed Fem & cgligind ghemically pounled tofgie F(ab{)s Ergmentsfarigner al.,
s FEA AT 62 M ARBSODLEy BRAGOBRSR P s cone

isolated divdictly @61 rebyvabigiaht IRIsERd]] dilture) aDther teWlridees forcthe productlon of
nmol ecul es normally will only bind two antigens (i.e.

antih@idgﬁr@_gmpn@ véche@egarg@,t to Heeatkaljed pragtitionewi lather embodiments, the
. i ti.0n iC r
antitf o ARG is 3N B EEBaBMED) G SEE RO 848185 e
. U , her, npl es of BsAbs include those with one
(vi) af‘{?fﬁi:f ?%’g’bé’gaéﬁsnst 30 a tunor cell antigen and the
ot her arm directed agai nst a cytotoxic tri

peitig gpiibosiics hawe bindingrpee pl,tl_e@f@r@gleastqwgrdifferent antigens.

Whi%%%lf fh’of RS Rf\{)ﬁﬁéﬂr?“ uﬁfbﬂn@w@gggﬁ%’% iR b G0RALs, BsAbs),

antibdids Wit dditidmapshécifritics sﬁ&ﬁdsﬂﬁ%pecff&i’@iﬂbﬁ&bb argahcompassed by this

anti 29
expression when used herein. Examples of BsAbs include those with one arm directed against

-

a tumor cell antigen and the other arm directed against a cytotoxic trigger molecule such as
anti-FeyRVanti-CD15, anti-p18575%2/FcyRII (CD16), anti-CD3/anti-malignant B-cell (1D10),
anti—CD3/anti—p185HER2, anti-CD3/anti-p97, anti-CD3/anti-renal cell carcinoma, anti-
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CD3/ anti - OVCAR- 3, anti-CD3/L-Dl1 (anti-colon
carci noma), anti-CD3/anti-nelanocyte stinulating
hor none anal og, anti-EG- receptor/anti-CD3,
anti-CD3/anti-CAVAI, anti- CD3/anti-CD19,
CD Hanti-O3MBARED/ B8ti-CIDI/L-DE (amtilcod@l ¢arcihersi) antiRGIRSantemelanocyte

S P BHBIO AR IS RO MDA B B Lt Mo ant-
CDY/ Mlﬁﬁﬁt{-@ﬁﬂfﬁ/l@m{'& SRS el of oﬁme\e@l'e‘{ﬁcggﬂﬂ&ti-cln,

specifically to a tunbr antigen and one arm “whi
antiffolatksbinding pratein{FBRYhnta€D8) bnti-pan carcinbma tassolethted antigen (AMOC-
nti.CD22/ anti-saporin, anti-CD7/anpti- saporin,
3 1@%&%?‘%%&% a%m‘,vhgﬂmdem%ﬁfqﬂyﬁp @it¥mer digen and one arm
hié'bint ¥ 21d0Y B . ' anti- i-
@b I e st A A1 5B B ans 07
saparitg yne-CIXIS/ atai- exfdorin antir OBA/antiafcima chain, anti-interferon-oIFN-c)/anti-

anti-CD30/ ant i -al kal i, ne phgsphatase (which catal yzes |
hybadome Kiotyhe, ﬁﬁﬁfh@@%ﬂwﬁ? d;IPwrbs B eriveringsnzyme activated

j [ ) i S .
prodf A oD L ETN o EEARR R ST R A omyrgion of
mitghysurpinephate peddriy@itoonitémbdh alcdhbdl); BsAbs whivhidan be used as

ur oki nase-type pl asm nogen, activator (uPA); BsAbs for

fibringly§ie pEsrgs Fieas @nddibpn@REstissee Rlasminogen Jcaivator BRS¢ asfistibrin/anti-
w6055, AR 80561y PBEARS R bl plocs o

surfackretaptdrh suchns aati-lowfdeasitydimpeitsiadbbs.)/anti-Fcasceptor (e.g. FeyR],
anti-CD3/anti 15 herpes_ sinplex virus (HSV), ) .
Feyiallor FevilB)y Bsdbefor yse inpherapyrpl ifoctiaus disepses igh g3 anti-CD3/anti-

1 -Gy j Vs I mor tion.in . ;
here gy MRRSY). S-S0 BRplo PG B Ry ani-Poriani
HIVCHNADR for fuibAderbridr AbSPo oFERAANduch A8 Bt CE ABeMRECIYBE, anti-

vacci ne adj uvantég'&/and BsAbs as diagnostic tools such
g

CEA{antirRPTA, aphin] 85 oG/ amfi-hapten; BsAbs as yaccineasiusantsaandsBsAbs as

. ' HRP)./ ant.| . . . . .
dlaggﬁ{hﬁﬁéglggﬁ%g?sa@%lﬁgg?{t {g@%&g—?egﬁté%laap-horse radish perox?dase (HRP)/anti-
hormidie, antRESrAMbStatil/ Akt -s@iitdnc CEARDHR P/dnti2A TE b CFEAN /SRR 8-

Exanpl es of trispecific antibodies include
galagtasidasspdixamples abarispecific @ndtiodieminelude anti-CD3/anti-CD4/anti-CD37, anti-

/ I = tis 7.and .. . L oo
OO ERSl DT B i Craies-CRSnGOPRT. Biescifismubogigh can be
prepaRd a@‘flﬁipﬁhgﬂﬁ AHbbiks of £MiBbAy BREHEAE (eﬁ? QP4b'y BIS;JEKQH&’ antibodies).
fragnments (e.g. F(ab')2 bispecific antibodies).

¢ RSURS fodhallRE bSRethE AR otlcs sRLovRTinTRe B oA pRoduction of
full lengthddspetificantibdadiel ie based dnethe doaxprdskien of expimemanegiomflin heavy
N i nogl obul i n heavy 25 chain-Iight chain pairs,
chaifyfightchpioaiviowsrsithe wdeingeve Ao pRRcfiqies (Mistein ef al.,
L R3 - .
N o), AL GRS Aot e
and hight\ehiaingnheseibgbtidahas (qaadrbmas)erbdie iadotensial Mixacie@a 6 Mifferent
oduce a potential mxture of 10 different antibody

. Pr ) ) ! . .
antitiody aqlecaes, of winch onlygiieyias the qemectbigpesdicrsirgeture. Purification of the

' i.fi r. . i T ion of th Qrrec
combFRSEHS SR ASLATE ool AR Bl 0 b
cumbdrs@ne tad tiepive dedt ftdds drs ldvat Biailad Pravedires sesclaasdid Wo

roduct yields are low. Simlar procedures are
93/0852, P tTianmepker €. 08D Lo ME3HHS-TOSRMOBKer ot at

EMBO J., 10:3655-3659 (1991). 30
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~According to a different approach, antibody vari able
domains with the desired binding specificities
"(anti body-antigen conbining sites) are fused to
i mmunogl obul i n constant donmin sequences. The fusion

pA@c@dmgl ty audsffmﬂapamapmﬁbgdsbwablc domains wita the desired binding

specff s bt R oen SRt 8 e 188 o PRpinoRlqblilf sonstant domain

sequeR€es! %@tﬁlﬁomﬁﬁ‘féfatﬂfﬁ?d Witk ef fhAhogl 88 hdatddlain constant domain,
containing the site necessary for |ight chain binding,

comprlssg At lekst part of Gretingm €H, anhE€HBusions . It Bipasfemied talhawg the first

i MuNo bull chai fusions
heaya LS PHL R SERIFHIE g e Reedoam T ek chainyigdine
presbttif aBRB: roﬁE Bf e ASS. AINAY @A¢SHisy the 'ihﬁ:rﬂuh@globuhn heavy chain
co-transfected into a suitable host organism This

fusiqusemil dié dedid, @pmmunfg]e}ﬁu]m li ght;pham, ard J1mttzd1 g}to beparate expression
vect, 46 R GORRRTES oA SR PERATSE: optis Fisvidhs 80 Exea

ﬂexi%ﬂh-y RER; h&ﬁlg&ﬂ@hﬁﬁaa&‘ ?Fdi’mft{bn’s 08 tHeQRRE HHBD [He fPdgRenéiSin

t he opt| mum-yi el t 'is, however, possible to i nsert
embb i entsow ingn mmqudrretm‘s dfahe thwes ;mlypegtlde chmnselsp«bhthe pbnsﬂmotion

chains i.n one exp on vector when th reSS|on
P““%ﬂ%1 HII‘SQB?We@%lg! E'P‘r”&?éefcl’l%ﬁs le ‘i"ﬁn%f-'ﬁﬁfgf’ codlib® 6@1“9““5 or two or
all ﬂﬁ%épblérﬁ tfaeféhsms PJSSM %&M@M@b%ﬁ Es%l%f  dieast two
par signi |cang In a pre err% nmbodi ment

polypéptidei c:hamp it eqahratiok eesbltsmelngti yieldaot whed ml&asraaoeare of no particular
composed of a hybrid immnogl obulin heavy chain wth
Slgn %1%t bi nding specificity in one arm and a hybrid
i mmunogl obul i n heavy chai n- |I%ht chain pair (providing
aIISfebr@?ﬂxredueﬁdJOdgn@p et tHis epprgach; debirpecife patibagiep arg gomposed of a

s_found .t hat th| ruct ur aci e
hyon koot ey IR oy Shoti ity 5 b bt S8 o b
immiuh OO bl Welda® ¢ chilﬁllligﬁﬂélﬁhubdlﬂ(]ﬁ@ﬂdﬁg%Cse&brﬂailhdlﬁg sparfficity) in the
t he presence of an i mmunogl obulin I'ight chain in

otheppny. 1 eas fourrd tbat thts@smbm suueturpfasiiiates the sepagatipnidithe desired

of separation. .Thi.s roagh i.s
vispi 8 o Hord R B St Rop bRt ABH §88ntong;as the presence of
an iBRNAS %bblﬂg'l 191t RB&ih fith 6nigdnk h@ﬁb?&e&ﬁ@ecﬂ‘ﬁ%rmﬁé@im%@wdes for a facile
Sur es ., Methods i n Enzynol ogy 121: 210
way At sepattition. ﬂailsaﬁmtdash isaipelozedhn &\é@&ﬂfﬂééam Ronvpgberadeeails of

senceal e TEREUPRTS Soniek chiRey WSt Gl istipet i Simology,
121:heh eroydy mer s A%bﬂﬂ\ﬁ%ﬂﬁﬁ@?éﬁff@&h&k%b@@ GOW9RAIV01 £8hé interface

culture. The preferred interface conprises at |east a
bet“fyan f paitr of hetit@ds nideailes cah bamngnewrbd)dymmuaﬁm pewrutage of

hete 3}1% S“fhix : hg ﬂg;o S Elﬁggbgoogmr eb{nﬁgs matl 4@111 B@erre% interface

comPRse GHleBst fart SrRE @GP doMhintbilafadfbo é%ﬁstﬁﬁladoﬁﬁuﬁ eIngthls method,
yrosine or tryptophan). Conpensatory "cavities'

one primntel sozdll aming ianid| sade csham fiom thieenteefacpeofdhelfirst hmhm@y)nolecule are

are created .gn the jnterface of the second 30 ant] body ,
replagesl 8t leregy Sife aa'a dﬁge Papgee opirmiorhanl PR icaRs of

idenMédl By §x§¥ﬁ lak @fze é.r% ?uie 2han sﬁ‘ GreQreatdd G:£AR '11%1)facerT'tﬁe second

provi des a nec ani or |nc easing the yield of
antitivdy enadeliuleby mpiacingt lmge amimvand eide ehalnpwith lsniaﬁelsmreh (eag alanine or

h d rs. . \ . . . .
threon%gg. lT%Fs provides a mechanism for increasing the yield of the heterodimer over other

unwanted end-products such as homodimers.
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31 Bispecific antibodies include cross-1inked or

"het eroconj ugate" anti bodi es. For exanple, one of the

anti bodies in the heteroconjugate can be coupled to

avidin, the other to biotin. Such antibodies have,

f d¥ispeeifpintibodiesinchideposedinked orthgrodoningate” sytihasies. For example,

cells t cells. (US Patent . 4,676, 980), -
oneit e e Bpi R Thibe MeroRay e RaR bF SRR oG blp o sospiotin. Such
antlggé@g)ﬁf%e’for%ﬂgmf BRGPoposE i PtaRP PhEARE ﬁ/s%ﬁ{ dR9b BRwanted cells

be made usihg’ any convenlent cross-I"i nki ng

(U Snﬁtbmdin 431761986), and farsteeat ekt iofl HITH gafec Soraf W& O/ 00360p WO

92/%6@%2,?@36&?1’ gf@%&aa{eﬁeppdclggﬁllgg% ggu%qmgsrslap t?e %ﬂé\lﬁﬁng any convenient
crodsQ Rk Aehods e6h lﬂp(u%%hﬁta!rﬂgrsg 'kg{?\?ﬁ 'ugfh% art, and are

ant i bod| es from ant nts een
disaliesed in D8P atent Nme416i76,986,t dloreg witha narmbopdcrodsilafkeng fetltniques.
anti bodi es can be prepared using chem cal 10 |inkage.

Brieohdiguatfofeneffing bispecifid Antilolids B hnGRsiS fdathets have also been

procedure wherein intact anti bodies are

desgritsddn thetliteraturg. Eorerample, bisgesifie an@@(eab:at) be pmgwémsmg chemical

kB P GEAEDL A, g5 S BB RS0 Ml
antibbdieae protidlpiQllly chadediosenBiatd NGB, Tolghsdats I”T}fékéﬂhéxhéiﬂs are

formation. The Fab' fragments generated are then
redused ire thegesence o thedithiobeommlexing pgeuBpodivmi apsenite tasstatgliee vicinal

ditofile S ape Oy mspRa Sl ool B oo B E R Tany pmerated are
therfdfhveed HotRidnittdbnAfate @M ) HRSALARD Wi of thel FYD'- ?NIBecglenvatwes is

Fab' - TNB derivative to formthe bi specific antib
thermigeonvgrised eaciheiFab'ethiol by dédustion with ceuicaptoetipdarnimednd és mixed with an

cquiian moyi g 16 oM E b 51p R HPaiye B e tspraBitpargodst The
bispeaific hﬁf‘bédﬁ@@fﬁﬂ‘ﬁ&dfcéﬂ% FsediRlabents &} D ddLtica Tn%bilization of

chemcally coupled to form biSpecific antibodi es.
enz@hes. aby et at, J. Exp. Med. 175: 217-225 (1992)
descri be the production of a fully humani zed
bRepat ipfogresshias Fueilitatbd e dirdct md)\ﬁbejdbﬁFabESBmﬁ{giﬁbnts from E. coli,
fragnment was separatelg secreted fromE. col

which,gfndhe; chgmicallyicourled tp foemdrisnesificaatipediery Sh@labvter@l o Exp. Med.,
175 0B SREEHIL e BREAS e A BFRSSHLbnohl Bpoy ra

molédude. VE4sh FabCRfintént vad sépRkdtely sbetbied frontEl doFi anduBfectél hd directed
as trigger the Iytic activit human cyt ot oxi ¢

chemigalpeypling & vigaite &nm@ﬁﬁwpm%agtmquumﬂﬂle topgeifis antlbody thus
r Kin |
forme?i \b%%gwlé t?’%;ﬁ]drrg)n &hs 8?%&72%{3351%{ tgﬁ,]q{ﬂr(%lg e ﬁ%ﬁt a?ﬂ%l hurnan T cells,
as w@lllats uﬁgeh &léﬁyﬁé %vh?%lﬂ hdﬁﬁﬁ E%tbfbﬁhc IFRIph6%AEeHeBinst human breast
bi specific antibodi es have een produced usi ng
tumerdgrgetfe zi ppers. Kostelny et al., J. |nmunot,
148(5):1547-1553 (1992). 30 The Ieucine zipper
pé’pﬁb@lﬂe@cﬁniquﬂstfmnmdng andlisdlating bispedifis antibvody Ifraghnedtstdirectly from

rti ns fot di fferent antjbopdi es_by gene
recoftbiaph celiigs itp heshercibrd oo MolsabBRoGC Epfibodics have
beerhB8Eced using leucine zippers. Kostelny et al., J. Immunol., 148(5):1547-1553 (1992).
The leucine zipper peptides from the Fos and Jun proteins were linked to the Fab' portions of

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

region to form monomers and then re-oxidized to form the antibody heterodimers. This
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region to formnononers and then re-oxidized to form

the anti body heterodiners. This 32 nethod can al so be

utilized for the production of antibody honodi ners.

The "di abody" technol ogy described by Hollinger et
method cin elso briatilizeddoa the Seductiosaf agthody hgmeditgers.1 §ha jdiabody"

e apmli P b A b pe NHh R aie e SOy 48 (1999 has

pro.@id%@ M WiteinatiVe MREHaARNE for AR l{i%ﬂgiﬂg%ﬁﬁ@&)eﬂaérﬂemﬁs. The fragments

i ght-chai n variabl e domai n ) y a li'nker ich )
compriteacheginpchain yandtle dompainr(Via cdreteoied to a light:chaintemableglomain (Vi)

oy § kSR SRt A5 Conh e e Vo Bhats AHBLRe chan.
AcE&HEgIéUE{&tW ¥ndA 888laixElod Qﬁ@ﬁ'_ﬁ%ﬂ&ft afRFd8 10 bhir Withithe
y formng b [ h

t her wo antigen-bihding sites. Another
comsplementgyy Voandr¥k idomabissf esothercfragmeanb dbigrelhy fogmmeng tsvoaptigen-binding

sitc{sgregs@ga-éa gt&g:g!@rn%r o hagi:‘]{}sp;\éi’ﬁc\(]a?ltlzi\p/ di g’flg;ntﬁ St_.hg lglégop seir?grie-chain Fv
(sF{)L3Rbks ?%s?aéggnégh %Hoﬁ%dWFEé‘GPﬁHe€ eEJI:’a‘Pi WA ESEE R @094),

cont enp or “‘exanple, trispecific antibodies can

be, pr.epared.. Tutt.et. at J. | Ql . il 6 . :

(VARG s 8 vl R Pt Hol gl wispecific
antfb@dick abh Be prepared! Mittlehgl aAkiARedy 187 shgoonyention with

respect to effector function, so as to enhance the

-of ' ; ntibody in treating cancer, for
(vug Xéfﬁ%fdé"_’fﬁﬁ@t%ﬁ eggmteg‘?n y 9

15 For exarpl e cysteine residue(s) may be

o BB AR SEP R BbR A0Pgpst rsr

fundtiéh, ROEDE éfitahee BB bffBANEnéss S HEMEbedyEH troatig baicer, for example.
i nproved internalization capability and/or increased

Forpapiplemisteineaasidvets) ey be intioingerdn thecfc region, thereby allowing

BT I N
maPphREitnpréyedintetiiiANin cap4i1iB%hdrof Wotedsd® Sdhplement-mediated cell

nmodi nreric 20 anti bodi es with enhanced anti -t unor

killgng 4ndj anyibedyydependent celprlapataaxiody GYDEED e PesbCagnet wonkExp Med.

17 RAE 865 B3 SDERE poEcimpnt 1828l Boad (138, Homodimeric
antoHich ¥4th SRinde aRRIMELARR WM ATl epired EsinEBt 0B functional

and may thereby have enhanced conplenent |ysis and

crogspidtkerspatestrinadds Wl 81 diamenReseercatS3 RH60-266H € 193).

Dr u Desi 3:219-230 (1989). . Vi i .
AR Do ecaRe aberer b el Bosogion gnd may thercby have
enhaREBINQEINMHER 1REs HRRDCES AdablilBed e Bochenstidss bl D8Ri-Cancer Drug
herein conjugated to a cytotoxic agent such as a
Degigre D2 B3B8 EIRA)c agent, toxin (e.g. an enzymatically
active toxin of bacterial, fungal, plant or ani nal
(viir In@umocenjufdragnent s thereof), or a radioactive
i sotope (i.e., a radioconjugate). 30 Chenot herapeutic

ageHtifivénitidh Wlsol perihing t&%&ﬁﬁﬁédoﬁjhg@t@s ebiaPrising the antibody described
een

i munoconj ugat es have _
herein conjugated to a cytotoxic agent such as a chemotherapeutic agent, toxin (e.g. an

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

or a radioactive isotope (i.e., a 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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descri bed above. Enzymatically active toxins and
fragnments thereof which can be used 33 include
di phtheria A chain, nonbinding active fragnents of
di phtheria toxin, exotoxin A chain (from Pseudononas
inclade dnghﬂmsa)"s, chairg mnnbmdlhguantlvta@agmﬂnﬁs @ﬂrhphthemmmmb exotpxin A chain

a- sarci ur, i pr ot
(frof Bito RORP Stearassamrifin faing Alant &.halty PofaRin A baisy alpba-
sardi b i@ r @ ProRins, WRARNA pFReinl BB Q drﬁ‘é%c*&h& Pkoteins (PAPI,
curcin, crotin, sapaonaria officinalis 5 inhibitor,
PARJE| acnlecAP -8), nogeéridica chamrstia inhitbtor,eurgih,amoting sapronaria officinalis
mycj n. and, t tricothecenes. A variet.

no

inhiBLiGK Selain Butoedia, SSRlodhy BhemcHs SHaBiiL el fegficothecencs. A
verb AL CaB L SR AR B acsgabSRipodics
Exampdiesoytludm%(‘?m 4o i ina*y amdd®Resi ng a variety of

bi functional protein coupling agents such as

NConpuatts BF €hel anﬁbécﬂy M dytrbtic bpémlaye BaSPIHIDA earfe‘ffm)lﬁmctlonal

10 i m not hi ol ane gI) bi functi onal derivatives
profeis epwplegagentssieh aa wcwmmwl 32 pyrisidditkiol) mmglonate (SPDP),

imi cfctfalg}:ana Zﬁt),?l% %'H%‘E %a 1ve%J §§ #ﬁgg%sgé{'% s%%ltl) gsr ﬁ'i%‘?&hyl adipimidate
HCER W&ri Guem a@&sﬁﬁcﬁnﬁ]ﬁ&y@@ﬁ%@&l@ﬁ é]@)ﬂl))des (such as utareldehyde), bis-

hexanedi anm ne), bi s-di azoni um deri vatives (suc

azidg) @rr(gguqqlsa@gcph Qﬁm%ﬁz@@dghegzm) ]@fﬁ@dﬁ:(hﬁlﬁlﬂp@) bis- d1azon1um derivatives
(sucgnlag és- - at esﬂéﬁ%ﬁgy gﬁg %eagil}lsglgyﬁgteg ?s afl ?1; toly?eng 2,6-

diisdeyanste], k@ bR-a2tide ﬁu&hﬁa mwﬂl@osucﬂés F-ordiftycr692, £ dindrobenzene).
ricin 1 nunotoxin can be prepared as descri bed in

For ykampleaa eclnamm@@tm eamigprepaod s Q@gqu in Vitetta et al. Science 238:

10957 B3 g ride Bhelng drisoibipepmgiohpuaylig masfiidicthylene

ma:h{rie?&itﬁ]&ﬁﬁ@ﬁéi&m DTN )qs VBTt chélaBfly S8 RIrab d]ugation of
chel ati ng agent for conuatlono radlonucleotl eto

radlohleclmitdleb@dw aanedW/WDQﬂGmI@ anot her enbodi nent,
the anti body may be conjugated to a "receptor” (such
20n stathg@tembodimgnt the antibddyzady enconjughtedns areetpogdebuchg
wherei n the anti body-receptor conjugate is

strepianidin) Jorcytdization tm'@nwapreéﬁgetmgowh%mdh%mb@m%ﬂep@r conjugate is

ad:dfﬁ?t%i&% ?l?{g‘%alﬁt% b&%%f’i@blﬁ{& c #ﬁiggﬁ ffbm the circulation

earin nlstralono
usinges dearig] a@em)anmmdnﬁnsﬁmmmg@ﬁaedlgaﬁw' (@.gCuti0ing m}@ch is conjugated
agent (e.g. a radionucleotide). (ix) I|nmunoliposones
to a2’5t°'ﬂ¥é° agrnf Eﬁﬁl)ﬁréﬁi@?!?‘ﬂ%‘éﬂleherel n may al so be
fornul ated as i nmunol i posones. Li posones contai ni ng
(ix) t Wemanekippsdpeesar e prepared by nmet hods known in the art,
such as described in Epstein et at, Proc. Natl. Acad.
SAhe ahiffodylBschs8d héﬂ:ﬁﬁrﬁ)a alshvba foratulatd aﬁmﬁunoh&slatdmes
Acad. Sci,. USA, 77:4030 1980%) and U S. Pat.
Lipogomss containingt aastabpdwse prepargé by methads kpown Haﬂp@@at, such as

r e S .
oSG BE8 LT NLSRLSE] S oS, W v, o
Natbydoad, Sce A4, 7714930 (31&80$'(%1nﬂflﬂSePaEtVN@Q U5 Smml dgd4,545.
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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with a |lipid conposition conprising
phosphati dyl chol i ne, chol esterol and PEG derivati zed
34 phosphati dyl et hanol am ne (PEG PE). Liposones are
extruded through filters of defined pore size to

phasphatidylsthasetamine (FEG- P e Linospmesiarg icxtradedrthromgh filters of defined pore

it AR oSt P AR ol BB GBbe P Ry or e
predéit inven@én &dn beloonfigated to BAiPosaBés a’crtd ih MRRN eV Biol

a disulfide interchange reaction. A chenotherapeutic
Chemeh7: B3G-28% (1982) D@>@cﬂg1$}ﬂﬁd.¢ mferchangpraactier. | 4 chemothierapeutic agent

See . GA

(oo b Bl aessrvaias e the fpossie, SEEpeidane oL
Nalisrz Candadnaisadi el ugsghher apy (ADEPT) The anti body

of the present invention nmay also be used in ADEPT by

(x) C %ﬁb@ﬂ%\‘?&g%ﬂc}}ﬁt Er?z?:]h'e Ooshtaled P?orﬂ%g q{hytgzgﬁ gﬁbp@?ﬁ/

enzyme conve prodru

W8
TN e LR -
antiody toReprafugNtivatifk/énzimd whitlec NN IR pFoARiOREN L peptidyne

I mmunoconj ugat e useful for ADEPT |ncludes any énzyne
chegpthasaneutie agant. s6g “6@8 HOpH450 m@n active goti-caneeayirugn See, foo example,

f 15
WRGSTSS a8, PalpE 78 e et hoct of this
ention incl ude P t . are not limted to, _alkali
pﬁ%‘:‘?;ﬂ%&"ﬁ% EOIE}E@F&# P ‘@W@?Qm?&ﬁtep?ﬁ?% fﬁ%rtféDEBEtlmlmlqsgmy

Dinedh 6fnafcﬁf1% b&S % m sudh %! v?ag) Cﬁoaats% Eo 19 ntJ ¥ more active,

conve ting sulfTate- c |n|ng pr ugs In
cytatoxiggorneyt osi ne dean1nase useful for convertlng
non-toxic 5-fluorocytosine into the anti-cancer drug,

S-Eriziymes Hdf &eiukefuPinChe aRffod oTWiS ifRnB6H mdhide Rt @t Fimited to,
thermol ysin, subtilisin, carboxypeptidases 20 and

alkaling Wbﬂmhﬁﬁﬁs‘( viedl farsccma'pﬁmgsxhnsohatmta_x)mg ptmirugrleto free drugs;

ory it oo RGO i R e FaESm B cyigpine

deafiiibye usdfqupe&ﬂawfg rioRabxicGOfMidFb ¥ APt Ghf-cancer drug, 5-
substituents; carbohydrate-cleavi'ng enzynes such as

ﬂuomogwlh@msas@wuch ahetrmatia protéase, dbermolysaf, sibtflisin, carboxypeptidases

{ |.at t d
ot L FARER SORHS B3 AR b S iptagcomanin
prodfufdlings Fras 8RLE, Eﬁlaﬁyfcﬁﬁ%x%é?ﬁﬁase@ RHeRE fUr“chérﬂng prodrugs that
am dases, 25 such as peni Ci am dase or

coniaethammo acid sabstteants; cabehydratealeaying\eazymegsudh ag 8-galactosidase

d d h
and SRRy for STy S By G EarEs i e gty B lactamase
usefulF? chAv@tingANgs derNah%J‘@rﬁtthelLaé’tam@ﬁ]tb brd 'dﬁ.}ss}"ﬁﬁfﬂ)emcllhn amidases,

enzymatic activity, also known in the art
such agpopialith, V amadast er pandalllindG annidese tust fub fqriconvartisg dfugt Herivatized

ot e %3@'8215@8‘75‘53 OIS O PR 66y L @Buiriespectively, into free
druéfso mlt&ﬂtﬁ%pﬁﬁ@ %ﬁﬁﬁé&%ﬁﬁc 48RS e{if@k}%%’ &1L Brt 29 ¥ abzymes”,

delivery o zyrre to’a tunor popul at'1 on.
can be used to convert the prodrugs of the 1nvent10n 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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35 The enzynes of this invention can be covalently
bound to the anti body by techniques well known in the
art such as the use of the heterobifunctiona
crosslinking reagents discussed above. Alternatively,

f Udiesmzymes off this ivmpion simbe eavaleadly boudtogthe auéwdy by techniques

welf e g e en i e BtbroBironfonk o TmBbe RS discussed

bo9é. AlErmatilé]
abof, Ahtermatiély HsioR Breiéifls Somfiing 5"&&%&%‘%@%"%&@ Fegion of en

antibody of the dlbentien llekedatt) at Nastmrfenctﬂmﬁlly Eﬂﬁﬁe@&lc(lﬂﬁ&@e)izyme of the

i h b S R b R 3R B e rt e

eg. ”ﬁ)éul?é%géi*%?b[ WheGird 912*%64%8%‘1‘981?de fragment, rather

han an i ntact ant y, to iIncrease tunor

(x‘)de/fg’l??’é%f e Bee A e b Pege o EGmont i or der 10
O "B sbodggn Fsrfgjéﬁ' BB 1taay}£ﬂ§q¥v%§s?$€%§é?aa ibody fragmen,

rathtalL thdh a8 11&9éttaﬁﬁﬁodf‘ EcpmHéﬁse fafbot Bé}g:\‘raﬁén@t éﬁan‘{p?%glg thi¥ case, it may

nutation of the appropriate region
be desimahte tit modifipthe antibadypivaguénn n order eyintrome 1isrsbmnahalf life. This may

ti tag that i.s then.fus o the ant d ) .
be #5@ P@ﬁ?r ?ﬂf@ﬂnw&ﬂiaw 3 %aLVégﬁr@aPtsr ?@g ePPOPELIYP the
am@%‘.’%f’%ﬁ%ﬁ%‘? . ?"g’&ﬁéfa%%%gt@@fuP@gf%t%?g?on By itncor by

incaperatng tlwmpﬂ:olmnntma pepitide tasthdiie shehrfaseddn eheoantibody ﬁagpent at either
t ransferred to an anal ogous

f.a Fc
end%&g}a{hﬁalﬁ 81.;& ¢ Ee Nﬁo(H)PeP? HEtesisEven nore

preferably, three or nore residues fromone or two

| dbgsalypsa nseenter binding aritens prefarablyesonstitutesairpgionherein any one or

moi Al A residis R8I ORor' G 10HSRR o AP T HRTEh b o
ana]b@@u@dsﬂlonz:ﬂ' ﬂﬁ‘ﬁltlb@ﬂy ¥hbmhest Bven ﬁforé"?ie‘ﬁer&lfl? Nhf¥R®T b8 residues
region, of the antibody. Alternativ t he epitope

frorp gn¢ axctave lpeptefithe Fodpmaiorase rasferrdde S:ﬂl mersi peferrad, the epitope is

AL 0T, S S con
CH3ITRA My &gbh%}&n&fe tﬁﬁﬁo%b]b%y rp@f’ﬂfe%ﬂﬁbé'ﬁ%ﬁ 'Al‘t&ﬁéti\@:[}s the epitope

of the ant] body are includ hin the scope of
is takery Epmi the CH2dprmhe pf ﬂmFCkreglnadad bynsféresd todhe €y rﬁgimmrsVL region,

enzyra or hem cal cleavage of the antibody,
orb?ﬁm 3%%’F| %‘B dté/ " types of coval ent nodifications

e tlbod arelntroduc into the nol ecul e by
(x”fé)é}&’cﬁﬁa PHTRABER IR AL ﬁé‘i"ﬂg‘?ﬂé’si dues of the anti body
wi th an ow?am c derivatizing agent that is capable of
1

r Eartlepignogifipatinas of thecintiberdy arh alqhsledrwnhm tlmscgpe of this invention.

The e PR O B B Bl P SRR B o e
antilgsly! ﬂ&ppﬁb’ﬂb[& OB} B8 of o%vﬂenﬁﬁo&hba{da%ﬁuecanﬁ%@ £E introduced

chl oroacet am de, to give carboxynet hyl
into the molecule by reactmg targeted amino 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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36 car boxyam donet hyl derivatives. Cysteinyl residues

al so are derivatized by reaction with

bromotri fl uor oacet one,

a- brono- (3-(5-1 m dozoyl ) propi onic acid, chloroacetyl
carpiryopiidarecthyl desivativesa Cabtaing bresidgenilsa are Aepyatizdg by reaction with

disulfide nethyl 2-pyri.d di sul fide,
brogi s sieebnsts B dasgy Bioplofic adk shloregsrizhaosphate, N-
alk@ina0dinided; Inftid-2 PHAMARI A1 S mktidn 25 HiapEAbAnakipst i dy!

resi dues are derivatized by reaction with
chletiogtensuiribgnzyate; Beohiremetcurit-siteplicr®], drebbuns@-titolenag@rdixa-1,3-
diai%ggf:rel atively specific for the histidyl side chain.

‘a- br onophenacyl brom de also is useful; the
reaction i.s preferably perforpned in 0.1 M sodium

c ddisadyl aesidugs ap deriyatizediy negationywithadigthylnyresarhonpieghpH 5.5-7.0

[ r; er |
e SR LARRH RN o SHE LG, YIS PEEAPO G
brotridde ifd Baisefal; therattiong ptdferabetforéd inl 1 M Y&diii|cacodylate at pH
resi dues. Qther suitable reagents for derivatizing
6.0a- ani no- cont ai ni ng residues include imdoesters such
as nethyl picolinimdate, pyridoxal phosphate,
p\lvisthokand aminbdemiinalohsidudsdes reatted miithrsobeinizen ether tarhoxylic acid

i. et hyli 2, 4- t ' d
o BTSSP R G pesse e
lysiftfiFesiithes! @thSURFRaBIE ScdBRts FbiSfbri0¥tidi Efgorﬁ%ﬁtginﬁ{éereﬁﬂues include

iZif@lab]

~ several conventional reagents, élrrlg%gt
imigdrsteps gyich o alethy? pRobininsirate] mymiloxdl, thospimter pgvidmat]ichiveoborohydride,
..and ninh in. . i vati.zati on of argi.ni ne residues
winftheseBE ot aciE TSRt BEp ety e ese-catalyzed
reaiRAGIitH gRsxpmeause of the high pKa of the guanidine

functional ‘group. Furthernore, these 20 reagents may

r j 0 L ysine. well| as.the .

a?‘%g{rﬂyyn\%ets@blé%] S%ﬁoﬁﬁﬁdo&gl}eg%%%n%ﬁénes%resgiwfrla]cconventlonal reagents,

amdtipcthérh Ghbhyglyekal | Y8 Dotdnediont, d 22 6ydiehex RifediBiéCandMihRydrin.
particular 1nterest in introducing spectral |abels

Derpvstigatioprf sygining sesidpes respires that themeagtion be porfernies in alkaline

! . d ! Hane.
condiBA Bl AR B B iR BNl Sl Flhermaes these
reag¢ARMndoreh@witiDthe gedupls of Ysiieys wellaf itk argitinedepRiléf-@mino group.

derivatives, respectively. Tyrosyl 25 residues are

B, TR gl S8 PRl 8 ey i
intredhsingsspeetss) dabtcld intor tyrgisyit rasishids tyrreactioh evith aremytiedidizbrias

by reaction . with car odiirride? R N=C=NR ), where R
comg};/mn or fetranifrgmethane. l\ngfpn@ -aeg] jnigizole and tetranitromethane
| _a : h ' -
e GHAUEUERID s PURLIC b S8 RIS, Fry
residues oot iviatbd ustagr' tfer rte prepapelabaléd prockigd for asy/in

d.r.esi dues are converted to asparagi nyl and gl utam nyl
TAdiPIUNYRQRSSAYy reacti on with amoni um i ons.

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 glutamy] residues are converted to asparaginyl and

glutaminyl residues by reaction with ammonium ions.
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37 dutam nyl and asparagi nyl residues are frequently
deam dated to the corresponding glutanyl and aspartyl
resi dues, respectively. These residues are deani dated
under neutral or basic conditions. The deamn dated _
dehtasminybandasparagidylassiflagsl age ﬁcﬁquﬂnﬂyﬂh@nidwééo 8te comesponding
[Ny nt' on. Ot.her nodific ude dr. xyl,at i, on
atulgpsT A Pobargl 06, FBPLGi SR, AR SR B de Rtk o heutral or
bas@lf @ABRicAE. FRE Yéantitiate FRATVE thERTLHGRS, fallEBJvﬂMhQﬁé §0p@bf this
the ck-am no groups of lysine, arginine, and
inventioni di ne side chains (T.E. Creighton, Proteins:
Structure and Mol ecul ar Properties, WH. Freeman &
Cd)&e&tﬂd%&ﬂlﬁls&ﬂdud@bydﬂﬁﬂﬁﬁm(dlﬁ%ﬁ)@e anddgdind, phosphonfation of
he NN terminal a an1d tiaon of any C-term na
hy: %ygg;a}qps 3?1 or e trﬁvé ues, e ][angla,gg‘;hglqtammo groups of lysine,
icfﬁ'itsﬁ e'sﬂ\é% %1§§ ”Fﬁeﬁ}e?%lt{ﬂ Pbeefilds qu?@ Lg olecular

couplin yCcosi ’body. " These procedur es

Pr@emea,dWaHI E@emans & Qo. Bad Fiaheigcd] @pm’.ﬁ-Sﬁ €IR8B3Y)eacetylation of the N-
production of the anti bOdéﬂpn a host cell that has
te“@!“?k%@%a%ﬁdcﬂml alipnef any Gtermmnal sarbesyl graupnk ed

g cosyl ation. Dependi ng on the coupling node used, )
oty dynes9f aonglehiomedifieatirad nvel véssohemagadiiyroir wazyamatically coupling

81yg%r¢eﬁy%§v|mé?%qf et FrogStgde AbanigtEdhip S dhev dgynot equire

proﬂﬁ&i%nfb\f@[coiﬁﬂbogf RLUPRos? A tHaPhds sfhtiGEEdpAilities for N- or O-linked
hr eoni ne, or hydroxyproline, (€ aromati c residues

gly@m:latlas Dhmﬁlrtg‘ orpthe wyiplingmiode used,rtbe sugar(spmay be attached to (a)

et o e (b ek oo P s, LB shgisbsd] S50 suptu s those of

!
cystlailnesﬁﬂ %\@/J@ﬁ%ﬁog%pézmupsaﬁ@h ) thé@és %fgse?l'%g gt%é()ﬁ%g %V@ng?prohne, (e)

aromn’grc mldbammhas dlase Déplnmylaﬂmmme titrosine, toh &ypophdip dy (firthe amide

SO pE B of b Eypthadh o <attern EQ A0 ubldhed 1 September

198@”&&&%9Wplfnoandt‘hﬁst%ﬁ MPRENG ik Rk, '(?J&Jh‘é{ﬁe anes Ybd {1@8‘?).

aci d, or an equival ent conpound. Thi s treatnmen
S e t .
L AN Pl B S 5 Bompisied

cheftic@tigtoy bganadticaisn m:li@ﬁlca Yodybaionequike eﬂ%ﬁdum{he antibody to

intact. Chem cal deglycosylation is descri
the permpounddrifuoremethanagud mcacyb loe AR e@livgentsompsgnd; 2This treatment

ros i 38 e ol ast oF b Sherts 51eRRt e e e (ST g or
N-adét}ighlatiossmin€ R Aviiie 185N EHhe AntiBody itabts Q?tﬁ:ﬁné’al uagl @dsyla%n is

endo- and exo-gl ycosi dases as described by akur a

des@ibeg by akimudttinyatol. AreBBiggen Bagilys. Mﬁzﬁar(é%”t);apé byftdge et al.
n R TR GBR0 BB B0 E BORERS R on ncbdis

can B AEKi VR BYABE AMSo ROV AHERY &F enaogand é?@'-%lﬁédﬁﬂa%%s %é(:?i%d by
pol ypropyl'ene 30 gl ycol’, or | enes, in

Thotakwreee? o ddethoEriynion 1@8§50F?hﬂ?§m Nos 4, 640, 835;
4,496, 689; 4,301, 144; 4,670,417; 4,791, 192 or
4 A‘ni&ﬁwﬁ 87e of covalent modification of the antibody comprises linking 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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38 B. Vectors, Host Cells and Reconbi nant Met hods The
anti-VEG- antibody of the invention can be produced
reconbi nantly, using techniques and materials readily
obt ai nabl e. For reconbi nant production of an anti-VEG-

B. aMedtors; HoskCalls anddRecombinantiMetheds i s 5 i sol at ed
and inserted into a replicable vector for further
CITheianfl- W BGP lahfibaBtdfale @fehtion dahlby pesducédrecempmastly, oning
DNA encodi ng, t he nopnoclonal antibody is readily

technigyies padmatrtialsagedilyiringlieng conventi onal procedures

(e.g., by using oligonucleotide probes that are
c eﬁoaMoenminanbpmductgnmf@mahtlc\élEGE anbagkynthe r@nl@tfoﬁcrﬂbertmémg itis

BT e AT T
for b:g]:ﬁ'lsééﬁﬁ VA eﬁESdlﬂ?EheldlSﬁckﬁﬁlaI &tlb@ﬁ?ls‘%éadlig' if®laRed @hd bdifienced

'owi hg: a signal sequence, an origin o
usnrgaqminlvexa;tqnahproomblrcsr(e goby usinglodigogeientide prabes thab arseapable of

pr onot er nd.a.trans i,on
vindipg Jorruicaly Ry Baieg fhto iR RER B Rb T G iga: Meany
vecfng hRiaSaildhye nfﬁ@w‘bcf@%oﬂﬁoﬂéx@@é&ﬁ%li&@ﬂ&m BadYrk Yiof@thited to, one or
|rect but al'so’ as a fusion pol ypeptide with
mom df elncefodibwgtg,lsa §ighal pepiencts an \M‘lgmh)f rsplp:amng oab |oym@re marker genes,
nal ]gn_gpence 15 or .ot he;@_{) {vlg ‘?ﬁe havi n
%‘lﬁgﬁef P b AP {3pd gdrap TR SFAHRES rrat ure
protein or polypeptide. The heterol ogous signal
(1) scuRnsH sequsbteeamgrpilef erably is one that is recognized
and processed (i. e., cleaved by a signal peptidase)
byThefwtlhmbt ofthislinveRtion prayibemyeduced resombirantly not andy dmﬁﬂy, but also
rec rocess the natiyve i.bod
as Bsfﬁalae ﬁe o S Bl pa P ey pBRh i Piferiyy A Henal soquence
or d?l'ié? lfdvﬁ%,faé ETNGL iR Gl 81 Nt@ i Themature protein or
e group he 20 alkallne phosphat ase,
pol]qmpnde | Thenlasterpldgopps signal lsequtenet seﬂﬂoee‘fq:re&radnﬂmsme that is recognized

andlggaqdfgr ) i gggle%@%;m§lgqqist@é}9cg§n5t%§t aﬁos:t( ﬁ%lfy gi‘é)(rokaryonc host cells
thatl dvV 1%[‘% LEafe hﬁ)c@sl s théfiitBle alnﬁ%ﬁéf sflé'la‘i‘ cdHidh & the signal sequence is

arornyces a uyver omyces tor | eaders) or
subemutd:d byhagepkatativesi gred deuen terweleCted afol manplegﬁ‘mndhmﬂoap ef the

alk%%%%iﬁmﬁ{aé%fﬁ%%éﬁ?%'gsﬁgﬁ&rﬂ?gﬁ%aﬂﬂ?gﬂvpegqtgvﬁajfﬁggfﬁ%% g east
secit%ﬁleﬂ‘ﬁ{é nafive ¥i!g5§’1| eﬁéer%@ fla! tbgrsiibﬁﬁﬂg@f)? e, ?éé&?ﬁlv%ﬂase leader, o

erpes sinple are avii Table:
facti)ﬁreaéerc(hlchrcmcgmmharroeg»bmndg(lhm&mﬁbes a—faﬁaﬂ]ea@erﬁ); ammd

to DNA di body. o
PhO«sglpﬂtase Agadem, ﬂl&?@rﬁdﬁ@ﬂ’es Iecrﬁ?@i%ﬁe é!%;él%b R 4¥ i oﬁl@aLﬂ?Sﬁ@bed in WO
90/ I’%%Pr I Al B e?éugrt AT IEAUE Q‘faﬁg rqgl@ﬁceg @?Weﬁ%s viral

ector tore e 1none o sel ect

secitbit leadbdssfor eRanpla) thy hedpes sitnplexngD wigadlome avhilable.
sequence is one that enables the vector to replicate

| eRISNASBE SuchPredubdr bpsdn &Migai¥B SO AAling frame to DNA encoding 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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39 DNA, and includes origins of replication or

aut ononously replicating sequences. Such sequences
are well known for a variety of bacteria, yeast, and
viruses. The origin of replication fromthe plasmd

DN#BRBd indlgdes @ngub|0£ répdicatinsser agianereaglytreplicating seaguprges. Such

the 2 table f
sedygiies e UriFEFoven R evan e ety Bt g S0 (8 origin of
rep}@}ﬁdﬁrfrcﬁ? Me ﬁﬁnﬂd Ri22fi9 §u1f%tbl%"‘ﬂof‘ﬁ10‘éﬁ@1taﬁ{-ﬁegaﬁve bacteria, the 2u

manmmal i an ce nerally, the origin of replcatlon
plasmrthmglms swablotfowwaﬁtemd‘ ‘wrions virall Qr@me(ﬁb/ﬁ@smlwna adenovirus,

Aﬁé@) t{?r&g Vé?ﬁ ny g)a %l 1§ ip r}#rg]:]}%ﬁ el]bedfle?n?r%lly,%g origin of

repﬁgét%tdoﬁﬂ)oﬁé‘iﬁ% ﬁ&'ﬂé@ﬂ@f‘ﬁ)r BRARIES h QRpREHoE | QRS gthe SV40 origin may
vectors may contain a selection gene al so ternmed

typielly be akgdoonlyl Beqansede contai ipptheadarly pranetedn genes enco d e
proteins that (a) confer resistance to antibiotics or
(iiipt Sedéction xenscompdgent anpi cillin, neomycin,
nmet hotrexate, or tetracycline, (b) conpl enent
AUREIrERRIN dhd W isg %b%r@%)ay%n{aﬁﬁ a SelkiRion g@ﬁé tais6@érmed a selectable
nutrients not available fiom conplex ne e.g., the
mag@neTmczddehgtum gidngs emnode poeins thaf () c@afer tekistan@nie antibiotics or
.ection sche

oth EEBE o o R DY S BB, B e ECTErTS (DRamplgment

aux%%ﬁﬁﬁ%feﬂl:lleﬂmég BP &) Qupy citidd? nﬁlﬂ%ﬁis‘%fo@ bOARYR B5RH %oleex media,
produce a protéin conferring drug resistance and t

e.gs thevgene endralimgeDeddninaracagisedor Beoilinpl es of such
dom nant sel ection wuse the drugs neonycin,

myoap&einglle of acdlebtivAdciiongs writizes B driotairest grawthpdfen lafst cell. Those
suj tabl e sel ectable markers for mammualian cells are

celksrﬁb@@rq fugeessilyraasioraed wethtaﬂwteé%lpgw gsne prydpge a protein conferring

dm%?@%&rggngﬂ& %?Lﬁas‘ﬁﬁg{('ég%{e E?lﬁgtggéf J%%gl%/ n llﬁgé[u: pfes%(f‘ S\ge[h (?d'ﬁglﬂant selection
use-thé drugs ﬁé@ﬁy@hmwdpﬁamcrﬁeidadddqiygtmm genes,
adenosi ne deam nase, ornithine decarboxyl ase, etc. For

EXRfTth& ex ]‘C«Eﬁnlrplesofts'hﬁ&lﬁf: Qél%tﬁbll%{ak‘kér? for AR SGIEE1S @R those that

gene are identified by culturing all of the
enabieahe idmttﬁnatmmaf calls:edmpﬂtmt mcetaika op thesntibody audleic acid, such as

DH?']:)E Bgtﬁrl,gxa_ e %Lgll@gll o d Iy B}'e?c&%@)gom 2 Oftal?l}.lﬁlonem genes,

ade%HHhé’Hé‘d?mﬁése §nﬁtﬂﬁ1e(3ébé}8§fy denyter ovary (CHO) cell

|ne ficient 1n DHFR act|V|iy Al ternatively, host

&‘53% RBAlE b Pt b REDRPR Bl eRPhERRy dentificd by

cula&iﬁg%ﬁw@m@@smaﬁ@ﬂtsﬁﬂ a @lknire @s8diuntithall contpias Ridiidtrexate (Mtx), a
protein, and another sel ectable marker such_as

comprtiting eyesenistof PHERo dpropraprigtediosises]( vl wild-gypeddHFR is employed
s t@e{:@@%?%hﬁ%sé%rww AR o8 Bich as
ﬁg%ﬁ?r}-negtg‘gell OSI d am Iu&r i@gfpgﬁp’stﬁ@?art] g%gljsl’népgggenous DHFR)

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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40 A suitable selection gene for use in yeast is the

trpl gene present in the yeast plasmd YRp7

(Stinchconb et al., Nature, 282:39 (1979)). The trpl

gene provides a selection marker for a nutant strain

of Ayunahle seledtiongene foraise in yepstris therzowl gamepresputap laeyeast plasmid

f Qr.£X le, AT No. .4 REP4- 1. Jones,. )
YRe] (e aBmBicr 65 ey 72 0 LR o ecpR@rovidsya seection marker
forlagfiradt duir dYeyed@asdking e abilitelol gro® iR MplopRdh, Rérd%bRiBf, ATCC No.
an effective environnment for detecting transformation
44Qp ord¥ER e h Jomes, Keenatiese 85:d 2 ¢1 917y Phopreaence S thie tgr]l desion in the yeast
eul-deficient yeast s ins (ATCC 2Q, 6 r 38,626),
bost 4 et ChER bt 5 on R Brealiposenl dur el 3t cion by
o2R &1 the Ab&MEE bf Rybtoptinl Similaey, | t
& circular plasm gﬁp%ﬁ% ?ial%ﬂ%?’ lf\ség%dfggél%tt)?gsr%?%#l : trirgﬁ 20,622 or
38,616)1dreigomplomguted by kasws pladinids beating dleyl,eudgenx pr essi on
system for large-scale 10 production of reconbi nant
c alnfadditipnpedcroryvdsrivedfeum ik .6 imicirdube iplasmid/pRDd&fan be used for

Berg, .Bi o/ Technol ogy, 8:135 (1990). Stable multi-copy
MEE%T%QP shK{rergmycesoreastec Aliemghvaly. angsxpression system for large-scale

' ' ' triak, styains
prod AR R LT EhVAOR RHERoRY KRR 0™ el R e
Bio#lechnddbgy/, Bel3sn0bemy SttblEmatBédpy(ekPiebsion veatdrsHbOfREEION of mature
conponent 15 Expression and cloning vectors usually
recoiypingnt-humasy sssk albumrim by induptsigbsjrainsef Ky verempngs have also been
. ni [ r abl A e anti body
dls‘%éc éi@é%g?‘g{? Bz(r)@grm "g?o S%‘Pﬁéggﬁset@gwuse W th
. prokaryotic hosts include the phoA pronoter,
() frr’a’é’?%ﬁag’é’om | act ose pronoter systens, alkaline
phosphat ase, a tryptophan (tip) pronoter system and
hyEPEEPSIon SRe cloningsyrstpryusuali ceniain apromgtes that oigeagmized by the host

. r f . . LAl . -
orsitf s RARIRTIBEI o¥ SBDEY Fudtil oBi E@Rcirs st for wse with
prokabti loses ibtlude tHeab R 1Brofrdtds., 3- 15 SamMafcMdIn@bPr¥moter systems,

I inked to the DNA encoding the antibody. Pronoter
alkalwgpbaspbatase.@ tRmRMhan Girp)aurmeles system,\andihyhiid promoters such as the tac

r j have, an . AT-rich region | ogate .

profiie: K3heFia? SRR R RTkrieldromits At Mty PRuR e or use in
baciwhiar §stehrisail®owildon@iin b Shinkllbdlgirae (S.HIe i

foun?sjo to 80 bases upstreamg??or(nthe Etﬁglrctggg?@glgqued to the
DNAregsading the antibedy.nany genes is a CNCAAT regi on where N

may be any nucleotide. At the 3" end of nost

elkemyist sejugrres srd lmoam dATUALy e Mintaally dibtukapgotiogehdichave an

nal. f addi ti on of the Atail

Si r I o the 3' end
AT _ﬂtfﬁfé% Emé apRIGERALEly 24/tp 35%&%/% @gﬁtr%fsewégg sif where
tranSSHtRRlY inifi 1€ _rAﬁ‘ﬂLPélnstegu&fég PotAl7oGo %6@6@&%8919%? ﬁ{)ﬂ{ tﬁe start of
Exanpl es of suitable pronoting sequences for use w
tranyergdtonod stanyigandstisle CNEA ATasgive mheredN nfayrbe any nucleotide, At the 3

3-.phosphogl ycerat e ki nase or other glycolytic enzynes, .
end 9f BipsEEukariolis genesp g Al AbAypRucace Py Bigh e the signal for addition of
the Sﬁw{jﬁﬂ% BRSP end) Sf(ﬁﬁiéicgﬁiﬁg ’secg.%ﬁb'é{ Ak o &L Pe%ﬁ&llc% §ire suitably
phosp gl ucose-

of ruct okl nase,
inserted into eukaryotic expression vectors.

(D

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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41 6-phosphate isonerase, 3-phosphoglycerate nutase,
pyruvat e kinase, triosephosphate i sonerase,
phosphogl ucose i sonerase, and gl ucoki nase. O her yeast
pronoters, which are inducible pronmoters having the
6- I&‘Q&?ﬁ#@iﬁ@ne@% émmgehttﬂycetammytaﬁe, wrtbwted@mspoﬂrﬂoetphbyphate

co i ons, are P regi ons for
isofffcfik pHogh @&%faﬁ%@swg@se 384 BLERRE | oneC aci d
6 hat ase, ‘%r adatj ve enzymes associ ated w

n EEAShRomteTs.owpich arenquitle Brasneters having the adtght]onal advantage of
roSLpSGoLNS o ERSLRSRGHE U RRIRGE oy TRATOF

del@ldrct@bhw 2 sotytochrame Cpraoﬂqﬂﬁs]ﬁlafase degradative gtﬂgtﬁ)bs assoc1ated with
her descriped in EP 73, 657.

ress are f Yeast

mtré’ﬁ @:bgﬂ s@eﬁﬁg&w&&%ﬂmg@@@hﬁf ?ugh%ﬁpmt@rﬁleb%ggenase and
enz%gr%@ ?{, 5§s1 %g(t)ﬁgé 't(fﬁgql){g tg%l%%??% tﬁ{eigﬁgr% f gﬁgg)l()g t{c?Jr? a%c{]promoters for
usepncyfmit exlﬂemttraare dutther dosckibed PP ﬂEiSSEf Y¢hst éflemcend QISoa@e

‘P orm Vi rg f ow pox virus, adenovi r us (such as
ad E"ESQHS Yigse )"”&’dﬁ"@?tﬁﬁorﬁﬂtﬁﬁ | oma Vi rus, aV| an sarconm

virus, cytonegal ovirus, a retrovirus, Fatitis-B

vi Anigbashydr aﬂﬁ@‘tptlpné"fm amtgrs ) magmalian bostaell B\eppyrolled, for example,

fromhet manmal i an. pr onot e t he
by ploBRTS P e AR RSB 0BE P TINRES 1D o PEOina i, ©OWpor vius,
addasalhss(@@&kasmwﬁevﬁﬁﬂ), BoANé ﬁﬁﬂlléﬂﬁ Qirld, gvi% %5&0&5 irus,

conpati ble with the Host cell systens. The early and
cytpmegaleiinispa mtrovishs, thiepatisis4d) vxrus arsl mos prefanably Yintiany Virus 40 (SV40),
fro g}?? and as_an SV40 res tricti &g fragnment that  al so

R ysferelagodSnamAHaR, promotess g DG RCHILBORLFTi Q3 41 impEnoglobulin
prohi®i& Hréthea ok p Fﬁﬂéf%gﬁro‘?i‘dea Qﬁchgﬂ' Bté?é’ %r@ LEME WM the host

is conveniently Obtained as a Hn rlctlon
celfsystgment . A system for expressing DNA | n rramml ian

hosts using the bovine papillonma virus as a vector is

d | ”HIBI eaﬂg dnd hatdpBmdtas fthe’SV40iAkdrd ddhveicidgbbthined ki SV40
his systemis described in U S, Patent No.

feswcemﬁmentéhfé a!ﬂOsf@nRergﬁéhc 8v4a rvlral uigin pErepligatmng Thg immediate

[ f n. nt erfe n_cDNA
ear]ﬁ&%))tep @éﬁhgler ?ﬁnpeg%lﬁtv?gﬁ is'c gnvem%nﬁ gal egqé ar%‘ggIIIE
restiicOoMiregmérito M fistepefor skpiebsiig DNAS: mﬁhhﬁhﬁkahd;stseﬁyng th8®ovine

rous sarcoma virus 25 long term nal repeat can be used

paplomairysasiotestor is digglogedtim h® rPatant o #,4d 34860 Armodification of this

ORIV G, P0CLAS, SO, A0L Rl sosco

(19822 dxipPe@sion of RARE BLnREANTENA M Mobecells Gh8ér thdBdhitrol of a
enhancer sequences are now known from mamral i an genes

thylpgil%ﬁ)klﬁasemr@@ptﬁs éronhhqsmﬁ SFmPI&X fvmusx phAbemiatiyelpitie rous sarcoma virus
0] a howe one will use an
Ion%@“nﬂ@ (E)r‘epf3 gtoc ?ﬁaﬁ/}g? oM ?rr virus. Exanples

|.ude he SV40 enhancer on the |late side of the
(V)r PR e Bt FYTRPERD 100- 270), the cytonegal 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, o-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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42 early pronoter enhancer, the pol yoma enhancer on
the late side of the replication origin, and
adenovi rus enhancers. See al so Yaniv (1982) Nature
297:17-18 on enhancing elenments for activation_of

earls{ pamptaricahancerrthepolyornmh enhaneasondhe letgsidrokipe rendigation ¢rigin, and

t he. vector at si{lon , 3 .
sk Rt oSor Lk R (1982 Hripg 2570708 gy pbnsing slgments for
actMatién 6 &ukabyotic pRGhbteR. THeleARRICRF may BE »plided M6 the ¥dctUt at a position
term nati on conponent Expression vectors used in
5' ardkctarthe antibadysnceding sequerees but if preferablydecated at pisip ' from the
anitmal , human, or nucleated cells from other
PO cel | ul ar organisms) will al so contain sequences
.hecessary for the termi nation of transcription and for
("‘%téﬁﬁ”F‘f”ﬂ“WQ IeHREN I C OB sequences 10 are conmonly
avai l able fromthe 5 and, occasionally 3", .
unExprassion vegtoreysedrin evkaryaticdhogbedlls (vrast, fungslinoraplast, animal,
cDNAs. These r.egions,.contai n,.nucl eotide, s nts . .
gy, 62 sprSRRT se i DU AL RIGHUNRY pEaghistii) WiRAEe edntain sequences
nedéBdai@fos kgt @fmpahién SNrdisciiptoniidoedaniring thd¥BRNA. Such sequences
anti’body. One useful transcription term nation

arecompatmiy avaikbletfeorh th ¥ endyroseasionally g natranslated regions of eukaryotic or

vir YRS S YRR ASC e P lep e s iscrived s
polﬁgde%%aitéarﬁ ntd i QAFAREIRA poktidHOSH the RIRNA SHEd i fhe antibody.

st "cells Tor cloning or expressing the DNA in
Ong yetfok tsanseniption tarmainatien cqmpsingntyie the, boyéresgrowtir hdrmgher

PR S S TN R B R

am negative or Gampositive organi sns, for exanple,
20 Enterobacteriaceae such as Escherichia, e.g., E

GOk t 3 Tl | ebsiella, Proteus,
(v a#éé%cﬁlgplaggi?%?&d%%‘géﬁ neﬁacael yphi murium Serrati a,

oS RERO8 PRGRERT Pruihe BDNPL e PipRldedtfare e
prok8rybite, K?gt, Ifg E%r&; éll.ﬂt%ggﬁa B destribed ARRA. ishithide ﬁgﬁmﬁx’b&s for this

publis _ 9), Pseudononas such as P.
purgeseugtinde eybagtedia, Sich ep Coamaegativene (ramfmsitivg oFganisoys, for example,

EniGioRareancEar ResOARIGH g iE. SO EE M Ppbi BT ela,
Protdus? Sdinondis s, S¥inbndB\Pnikhitidn, SétadtRg. BePratia marcescans, and

sui tabl e. THese exanples are illustrative rather than
Shigelii, s myll ab Baaidld sedhoas B. oulillkeady Viekenifovmiar(g.gt, ik licheniformis 41P

disg]ége{dggﬁﬁ) égéﬁi@ gu@ishg&gé] té%%l? 6%8&e§&?%$§a%tsu% gs P. aeruginosa, and
StreftbmPRAY ORBGRIERE ¥ I SningRGS 1AL ORBICRR m%;ﬁ%@ﬁis,gg@?alﬂmugh

or common baker's yeast, 1s the nost co
othemnstragns| sovlke ps Eudedic §,0F.i coliFOKA76 34 TRICES QB3 Damidsbiwroli W3110 (ATCC

ver,. n er of other genera, gpegies, .and
27,88 esinpls glﬂﬁﬁ%?wp?m? ihsreti ates g fimiERg n
such as Schi zosaccharonyces ponbe; K| uyveronyces hosts
syamddition to prokaryotes, 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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43 as, e.g., K lactis, K fragilis (ATCC 12,424), K
bul gari cus (ATCC 16, 045), K wckerami (ATCC
24,178), K vvaltll (ATCC 56, 500), K drosophl [ arum
(ATCC 36, 906 K. thernotol erans, and K. marxianus;

as, g Kolgchs, (efraguiis GOIC 18eM) & puigaterss( ATGC 16840) &) wickeramii

WALk AR SR AT drosdrlnfut A CE SRy 2

therMoRdIBRINS ANAK. radiliahid, APy EEH W@EZZ@UBJ&hﬁﬁpasﬁ}rQ (EP 183,070);

Neurospora Penicillium Tol ypocl adi um and
Cantlidse Tgichbdesmaasesia BIRPABRIA NewrdsHorm srassa SﬂhWﬂWgewceS such as
Schaﬂ'f'ff%‘%é%sg’?%tdsr%ﬂ%ad Haghetionts PhERFD P e Rl Pelicitlium,
R8s, aQll AsPMBihRModE Sudteds| £ ridZhMdddRd, Afderand
|nsect cel I s. umer ous bacul oviral strains and
Val, tQﬂ%; ?‘8%%%{?)&%?{@5%%‘% 0'?%{}’& At&? tﬂ:%ﬁ brdWtilved from

ceI pter rug per da
mul(iceltvdarpirgdraens. Bengdesafgypdriebfatoeaisiitcipde platemd insect cells.

al bopj ct us afirmsqw to),. Drosophila | anogast er

Nur{nprpgsf lpafqu%wr Wﬁ@}p an gqlréesg ng perAssiysagsechhost cells from
host\eél%ﬁélf&%fp%doﬁfe;@fm%%&%‘ﬁr(?[at&g[lla% 91@3 e&%f?ggﬁs‘gﬁg@Ab@ésyalbopzctus

(mos@uitd) ODstﬁph:Welanagdsm (Bmtﬁy)$ &rlcthbjx Borithyve beeniidentified. A
NPV, and such_viruses may be used as the %I rus herei
C

varigly o viphgrains fpﬁ@ﬂl}ﬁf%@ﬁ@m bbb yRilaiarag. e &rl yarast o
Autéér?pﬁc]: &ﬁ{fbﬁﬁc&ﬁ ?@Qedﬁﬁtﬂ@{,ﬁ 59?9;5 G&a@g,gp;&efgv 44308k viruses may

ures O ton, corn

be uséd a8wha virug Béiﬂinchcc&ﬂﬁlgtt@ hmp‘r@semmvahm Ipartighlatlly fectrasfection of
hosts. However, interest has been greatest in

Spodentersifrueginerdarcells. Blant coll splieras DEGPLON, Gt RSB OYDEAS) patunia,
tombtd, S4 ttOHEcco%xtaﬁ %#%e%ﬁiﬁéﬁaes)h N@s becore a routine

prbcedure o< o UsTr rramml ian host ceII

Hagreyer, iﬁ%'és%g B SEReSTIn e ERetE R B BORPERlR Of Fpebrate

cené 1%9c°ult9fe (%%éﬁe%h [)ﬁ!a,@séceﬁﬁda roffinddprB¥edird. Bxa fa@%&vﬁgéﬂm
ture, Grahame . CGen Virol. 36:59 (1977)) ;

maﬂmablyamkm!s‘cﬂ} lnkeschnemonled:yi lddngyBEK] LiAg &@mf@mem)y S\CHY ((2@%-7, ATCC
te ovar ceIJ b et.a Proc
CRIGTDS hugahenhsypnic ooy Jing 545 oraB il sshelsed fErsoith in

b LI ORI 51 ) o 9 o ROt el

(BHI, €T CEaitHe j0) Cliineye bahster Rary MIREDAGR (EHIT, ORwb1587) Proc. Natl,

eS0T R e Sk b UG T B 5200251
5 B T, A i i

(VERIB 35, ATEOLGRL 48R hymbm tervicaMdicif6@ 5 68]s (NEIA,&IGC)CCL 2);
T I ] h | N Y. . A ) i .

canigg gldiéy s%lsgé/g@% ﬁﬁ@ﬂé@ﬁa Si"faﬂiswt @@chéﬂs @5}-%&% CRL

144"2)e A Burl ig A ﬁgscrlzcg%’ct'%i hfifilah Sivel 11Emgl§&9fff§0k065),

N the ove expre sron or clonrng vectors

modse man&nﬁrybmdyr MPBIILEG(560, ATGCAUCLINeTRI cellsqMatitdriepmia| Annals N.Y.

ia nodified as agpro riate_ for
Acad Sc: 383 44 68 (1982)); MRC 5 cells; FS4 cells; and ahuman hepatoma 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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44 inducing pronoters, selecting transformants, or
anplifying the genes encoding the desired sequences.
(viii) Culturing the host cells The host cells used to
produce the antibody of this invention may be cul tured
inducingspromptess, peleding tramsfhirmantoorammdifiping theagenps ersodingdlag desired
such as Hamis FIO (Sigma), Mnimal Essential Medium
SCqYERREN) , (Sigma), RPM -1640 (Sigma), and Dul becco's
Modi fied Eagle's Medium ((DVEM, Signa) are suitable
(viiip Gpltuning theihogt €98 host cells. In addition, any of the
medi a described in Hamet at, Meth. Enz. 58:44 ) .
( Tge bYst cBil wesd te proguce thaantib®lyof teimimeatiosmay be ggityred in a variety

4,657 86 Q27 - :
of mpd - Ggercpiys 4o mdiogesn & BoNo 1AL el rgrpasertio
Medi’ﬁm l(JgﬁEl\/Bafﬁg&a)qﬁPh@lol @ﬁﬁs@ﬂa{) Carld9albaco& WIbdIFied FRElE'd Medium
he host~ ceélls. Any of these media may be

((DMEM))L Sigore) ack wahledescsdtruymgﬂthdhdsbm}bn & adladmlcpru ranp phide media

h factors u n transferrl
descEBR Ut Hah & At Bt o0y Q41 DeBrGE A dls AughBiphem. 102:255
(1980)) 95! fg, N%@'@*;WM”E%?%EH*Q 9@11%:10 RosgRIRs e 5,00, 569: WO
(Such as HEPES), 'nuél eotides (such as adenosine and
90/0:3|43®;1 WO 0015t DbUcﬂ‘ iPagn{ Reic30,285 mpENTbdedlabinltire gedia for the host

ce]lqtJ &e}Le 445 nt d esf ]Igﬁgggﬁgcé :’;ﬁn 1? ?sgi:ygwﬁlg HB o r}leg and/or other

gro%%&gﬁl(ﬁ{ch aﬁmﬁh trﬁﬁer L, 18 &‘leﬂﬁa}g @ﬂh%é’t@f)e@ts (such as sodium

energy source. sary suppl ement’s may
chloaike mahmnnnmhg:ﬁsﬂhnatand phospheatep beffersrswnhtas SIERER), mktﬂﬂ:otldes (such as

woul d knyvntothoses |1 ' The
adengginedrd THaMAIne) &ﬁ%bwga%ﬁu @ﬁy@ Mﬁﬁ{ qulg)a%cet qlgments
(defief B FREERIETEREE LARY Yraf S P Sont Balla inRy fpicromolar
rangey, chn? ghicbse aifél\llllv] dqaivabent ersagy sotce( IAcr)y dkhéri rtmoeb;sary supplements may
rification When using reco
also tniwdwfﬁsi o ARPIGRIIRE aawgaaﬁw”rtg% g b IEWWI? i9 thiee: sKied in the art
I e d
The BfnR cBaffiCps 8y BapHalle o gRE BN ek ke pRiouly used with
the last eelf deltedsfor pxprédstonp aid willibadppattkabtd the osdihdrily skitled artisan.
cells or lysed fragnents, is renoved, for exanple, by

(ix) cgm,gsét{yﬁa{ﬂcgpmpr ultrafiltration. Carter et at,
Bi o/ TeC ogy 25 10:163-167 (1992) describe a

Y
Wl&ﬁlqﬁfn‘g er%% ljglzl%t ?édgga g‘lrlé)%ﬁ gY :\5\5}1 %;?rg{h’fceﬁ‘?ﬁthﬁaﬁglarly, in the
pen}ﬂaﬁhfe spacel, bediecttlysedrbied pite siennediom. Habe antitadg tispredudedH

EDTA, _ and phenyl met hyl sul f onyl {1 uorj de (PNB

intragoibari 0 6 75 ST heqUr RS Artts, G best el ety ragments, s
remft;\ﬁééf Hrré S leg%%%g%t%@ rq{fﬁéﬁiﬁ‘g%od Scaf LFLE %tbﬁteghnology

rom sucn expr essi on syst

10:188 € 67 € 12923 ldeseribe aProcedtredt isalacifg ustibodiad wafich are secreted to the
comTerC| ally avail abl e prot ein concentration filt

periplasmigspagst of £. sali ABrigHy» csH peste s thawved intde presepre of ‘sodibm acetate

(pH gh%:éf)*mt %.?J #ﬁéﬁp’ﬂl@#t@ylflﬁ‘fcgl BFRE (PRIRFPLI R ab3UHSY difh. Cell debris

can be 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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45 foregoing steps to inhibit proteolysis and
antibiotics may be included to prevent the growth of
adventitious contam nants. The antibody conposition
prepared fromthe cells can be purified usin for
fomgamglswps tdwxhrb@bgrb@pbmstaed @nhbjn’a@sagajabmylchggq? to prevent the growth of

Iro reS|s dialysis, and affinity
adgﬂftﬁ E%I%QBW“S 5 with affinity chromatography being
the preferred purjfication technique. The sujtabili
of 1be gathadygomposition praparedyfram Hlﬁﬁ? Iy epebrivrgiede, bof example,

g A AT —
5 witkoafﬁzift% f;h‘roﬁﬁntd@qﬂiyﬁmﬂg”taé pfuf@redq:aﬁﬂ‘dgﬁm} hulnﬁq?ey I The)s?utablhty of
or ' ea . nmuno

' chajn (béLl ndrmark et at t h.
prggoiniA agan eéimr eeafnorchesppaesdasRiRE 9 cﬂnyammunoglobuhn Fe

B Yo P K 5D S 188 e
bagddf dritirifar Y19 3P.briyg habhipehag® (Lindemsk er Af Velmma@rl OFerh. 62:1-13
but other matrices are available. Mechanically stable

(1983} i Reetein (idp repemmanded &rlaéldnwp asofynes gngfor human 43 (Guss et al.,
10 EA?B#)Y)( §Il¥é? % (}(btﬂ% )'PEQ g x{h%ﬁ lﬁ18r ﬁﬁarﬁaftl%an% iPathached is most

pr oce Sl n I mes t
ofiefi A&vad bl dtherarfiatioscare WiaTaBld Medhahichidgiytalsle MittiGs Suéh as
CH3 donmin, the Bakerbond ABXTMesin (J. T. Baker,
coptrpliadi pese ahags ormp)ly(styrqmgéwmyl)bmzep@ allqw dostfasser. flows ratesand shorter

prodBEciEs HHHSE iaf oaR b8 hetifh e i) a0 Syt theYihpipagy gomprises a Ci3

doB{agt; ity mﬂéemﬂld @xwl%ﬁnr(’has Bakt Quugbba%ﬁmmsa@bﬁm €07 purification.
silica, chromatog raph%a heparin ROSETM

15 Otbmtmws ifpﬂp}owm purifivatiomsush a8 dtaciionabins oo Ay don-exdhange column,
ch rt d, col
AP e B Biork Ry S ER s R, SnG R oty iy ehyomatography on

heﬁ&rﬁPSEPHAR'OSET&rcﬁr&hz&@gr@m Jm?‘ﬂl 8116 BEEUHOR &x Elihn ?Q fesin (such as a
anti body to be recovered. 20 Followi ng any prelimnary

POblaspaﬁm: aaid g@ﬂusmmmatﬂfmumg,tm&b%@ﬁ; ahg amglqnmn sulfate
- VEGE t d ta b ted
préipiatig s ARG EbemdEeE G ﬁs?%&é?sjsﬁc °

usi nﬁ an elution buffer _at a H betvveen about 2.
20 pr EpBowme\any prelispinay pugficating %@(ﬁ), hempighre aem%%;ng the 2inti-VEGF

L
o sp P ERE R el g PRI o gt Warp i herichioh™
chevnidtdpaplesusitpeth ¢1m1@1:l§1ﬁfeii aha pHWetweednbopr 2548, preferably performed
jnvention are prepared for storage by m xing an
at ot safr@pconisatings tere Tgasahaat Ol salts " purity with
opti onal pharmaceutically acceptable carriers,
exci pients or stabilizers (Rem ngton's Pharnmaceuti cal
Sciences 16th edition, Gsol, A Ed. [1980]), in the
25 lIIf oPHARMACEUTIC AL F ORMULATIONS ons or aqueous
solutions. Acceptable carriers, excipients, or
st FhétapaficToth@afieHitoDicCantibBdics Giddiif AkSorddnck REthARS BASENt invention

and concentrations enployed, and include buffers such
areprepaged for storage by mixing an antlbody having the desired 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
30  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;
preservatives (such as octadecyl di met hyl benzyl
amoni um chl ori de; hexanet honi um chl ori de; -

phbsphatsl ditmieumdotherdrgaic bads; entioxidants ml@ﬁngd@com and

B IR I s e SR
he%étﬁ&ﬁﬁﬁ"bﬁlond% P&RhRDAm SI6ride, %&%ﬁlohlurb eMofiBe; %Hh@lr butyl or
wei ght (I ess than about 10 residues) pol ypept i

bepaybuleohal; alkyicparaiens esaimsahdshytion prcgpe'l paraben; oatechol; resorcmol

coBERBIIREL LA By SR P OLEE! SR S ghout 10 st

po%b‘#t?d@s NroteASP IR 86rum bSrhird bAGtin, ¥t %Hiuﬁ@gloﬁﬁlms hydrophilic

nmonosacchari des, di saécharides, and ot her

polya’[dmmpﬁraapebfvmyipym&idm@, ghnml)mds sugh amg]erpmo,r glutamine, asparagine,
e B BB, o OB
1nc?l?d1ﬁ% gﬂgtg@enﬁlaﬁﬂd‘s@t & dekf %Hh% Mln%%. é:ﬁg bﬁ’dﬂ as"}?ﬁ"ﬁk sugars such as

conp Zh-protel n conmplexes)
SUQTOS®, rrmnnnols treli@mﬂeam serbitok Isa]&ﬁorﬁiﬁl‘@bﬁmterqmmulaﬁmmmr metal

o] yet hyl ene gl yc (,PE eferred | hilize ™
co H{%‘ Vgcaz%gmrgt&ﬁwmala%aa#foza Rem-ignic aéga@rqnbsesaw\?ﬁs WYEEN
[
P e R R he Bl GG, Hhe BEEE ol b€ WAL RLH: antibody
foranflatioms arengescrtiisedda WOGTFEBIS0Y, expbestlgrindonporpiad hereinl be reference.
i ndi cation being treated, preferably those with

COTRé effBlatoY IREdih Mal iaRs chbARdin mef that omchesiv s ebnipaiddesnecessary
each other. For exanple, it may be desirable to

forrthe particulpr iagtion being bsatedpraferably hpseiwith cemplRmentagractivities that

a bi nds.a.diff ni.t on_ .
o gBicHveP -0 gt s oot bty B¢ it W Brmyice
anfiydied! kit BindAb FEFFRAN BGF Ya.g. % dnfibodAWhich Bhds alifferent epitope on
conmposition may conprise a cyt ot oxi ¢ agent, cytokine,

VEGIOWVIEGER iob Erte 3 (esgy i erc@@ling¥idin dhe envelotmulstien Ui BerumgFely, or in
nt a ni st. Such nol ecul.es are suit abl resent Ln .. .
@ BE RS bbheSHPLmBL Fesb e Sartetiopeat SBRe eyl Tnhibitory agent

andHf Qﬁﬁ?ﬂg%ﬁﬁd\?ﬁGFﬁ%t Ghist/ G.Sdcﬁgﬁ(ﬁgélﬂ&tée %%bﬁ} fr@selﬂﬁm
entrapped I n mcrocapsul es prepared, for exanple
combmation at amourttetbianarg effectore fhythe mhqusamtaided
pol yneri zation, for exanple, hydroxynethylcellul ose

or THeh@ivielingrediets apl RS edhtrappdd/in (ieidespsiitshaepatal €9r example, by

m crocapsul es, respectively, in 25 colloidal drug
cogfervatien yecwlap@mr t(wgter@sva}ﬂmlwnemqﬁl@gof@é gxm@mlmdrpxymethylcellulose

or BUEARHRGRHG31e Phd RAT TR ARG R0S) RRTce P, Plibctively, in

1idi@al &S 8é1RRAAsyseni3 M rRg hfples i PELRMER CabliniaahicREPRIEE'S
colét?} edgtl on, %ﬂ e{A.r B(155 0). The forrrullcat |bons to

mlbr@emgbwnﬁmanpmmq}@s @dmanp@prﬂdtss)@n immgeropaulsiansi Such techniques are

dlsg@a?c} wé‘ie%ﬁ??ffg% r"é%‘%ﬁé%%flaf?{@?en% g edify 39%%%%'@198@

pr atl repared. Suitable exanples,

Qrlaiens e Sﬁ& £pdp P SHIRINER RIS B 5@% Bigis readily
I h
amﬂlfsﬁﬁﬁbyoﬁw%ﬂhh i r?{: %alﬂg i1 Cat R ,ﬁgﬁ?ﬁng&o nt ai ni ng the

are I n orm of shaped

ar éﬁs?ilﬁgd-re?eage plteparqﬁbns rﬁla)%g {51%%2‘1%8“ buﬁable 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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47 Exanpl es of sustained-rel ease matrices include
pol yesters, hydrogels (for exanple, poly(2-
hydroxyet hyl - met hacryl ate), or pol y(vinyl al cohol)),
| actides (U.S. Pat. No. 3,773,919) cop olfymars of
Exgmg pgms@alggd-@l@ﬁ@nytrgpﬁwclq_demomem hydrogels( or example, poly(2-

hy@ &gcﬁén&? acrpefla? bflh&{' po J w&y@gcgg?@);goﬂagag%e(gé l?ll\efo 3,773,919),
@Epémfﬁmw acidlaf geth3bi eplifiafiiats ﬁ&@ﬂ@ga@wl@ﬂﬁﬁén@fnnyl
actic acid-glycolic acid copol r and | euprolide
aceieley tiﬂgéadablad@ptwp;d ﬁyqolya@ldwpgmmwluaé %LHPRWﬂ pEPOT™

GnfR RGeS Sorfib b BF e PP i cBRP s B e evprotide
aceQM@f, an@Pol§AVS-)- $Efdr@kfbuﬁma@ﬂ?| Whilé BbEaREs MRS bth§leh@Winyl acetate

shorter time periods. Wien encapsul ated anti bodi es
ang lagti¢ nmd'rglxdwl;c poidyenalilo releask ofimoldcniss forrmgr hed daysneertainchydrogels
result, o .ure a

relShog BRTGF B ler e e VAR B0l PO Aoy e body

forl@l%ﬁ% BhR, Mo AOSehitutd B4R g&g&b @b h Yesulfife@Rihire to moisture at 37°C,
strategi es can be devised for stabilization dependi ng

resphinghie adesslod hicdogical aolivicandfssiblexchanges in ivimuhegenicity. Rational

T B B et AR S i .
hie; 1@&%“&@%&1619&%&1%%9@ dlsﬁ)@&bh k7B InRmBRuRE S-S bond formation
ac i eved By modifying sul fhydryl  residues,

tlubnygmlud dizulfige finterchangedstabibizdtioniroashe abieved by muglifying sulfhydryl

res@vghgr %H&?E%Egﬁchfl nqﬁya ol 'ﬁgcxégxﬁggg Ig(%tis%/{gsumqgvappropnate
additib&3 \okd-evel dprizpekific iyn}é'iﬁfau%rc% mpddifons! t 1S

cont enpl ated "t hat, according to the present invention,

lvtthFﬁAPé’ﬁ?Fc%ﬁ% ;ﬂﬂ"‘VEGF H*ﬂ%’ob& reat various

or non neopla IC CcOon tlons aracterized

bylt ﬁxa:tdmérmgma lthat 2RQOIAGRNE SheSpredénn inveAd $Hd anti-VEGF antibodies may
conditions that are anenable to treatnent include
be perdiipriicat earipos apaphassi g nopdiseplagicsconditieas ekaspderized dy pathological

c r l iferpative reti.n
oG SRR DOl agiish PL ik loPhYE P Bl gde sheumatoid
arthaithy, Qﬁdrﬁ@isaathél@%lé@&w difibefic AHE OfRr pﬂﬂh@erﬁﬁe%ﬁﬂocgﬁﬂﬁéd Atluding
degenerat| on, thyroid h%/ger pl asi as (i ncl udi ng ave

retl@ps«'ﬁb}s e§ pre@@ttﬁ@mre@ﬁant@ eroplaiasugevasculan gblummatagg—melated macular

fl t I t hr ot
aesfiE PR ah ol EBRIR Bl (St SV Bl R S <Flgr v
traf Lﬂﬁthtﬁi‘a élﬁaﬁlcmaﬁcﬁﬂ TWMgliRfl BfRmaG e, die%:]'n'%hc spiWlome, preeclampsia,
pl eur al effusion. 25 The antibodi es of the invention

asczatﬁse ppn@ﬁéwh@ﬁfyslqrs@uch s thiteassocatedrwith pglfncardme}, gnd pleural effusion.

o Ber HERR G afolie AR BRE S5 tiedrion Sl gy in which

?&ge%@éi@ ﬁIay§ &n Eﬁpdﬁaﬁﬂi&é‘ﬂlﬁfrﬁk BrovAk| lusiﬁdmgléhn@i:@mﬂcaemgn tumors.

mted car cil nonm, ynp onw, b astoma, sarconmm,
Examples eﬂmncrao brtreated énpteurcunlchlde,elmm &g linfited do,carcimres, dymphoma,

el i 5SS oL 25 gt Ao scamns

cel%&@@c% IchRER (&lleuHﬂl% shﬁﬂ%ellq{ﬁ?g SRR sl @él[‘ﬁﬂf? cBhcer,
t he ung cancer of "the peritoneum ~ hepatocell

adepaeareinpmg 2 thei lung rand squamvs carcinoma ofith¢ huaigh gancer of the peritoneum,
hep%ﬁ)ceﬁlg)llarnct:a%%grl ge?slmg grns%omzlch é’a%ggrr(len%}udmg gastrointestinal cancer), pancreatic

cancer, glioblastoma, cervical cancer, ovarian cancer, liver cancer, bladder cancer, hepatoma,
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cancer, glioblastoma, cervical cancer, ovarian cancer,
liver cancer, bladder cancer, hepatonma, 48 breast
cancer, colon cancer, colorectal cancer, endonetri al
or uterine carcinoma, salivary gland carcinons,
breastrangeroeolor paticer; soloesctal lcancer, coderoetrial @I usetie @rgaemayrsalivary gland

ot R Lol RSB, st SRR Wi concer

|
he%%@%ca%d{kﬁﬁgf%yggg g?gbl ?il-\l ﬁl—%)d aRW, ngflé‘c%ééroh oigsltl‘ %%B (cell)lymphoma

(mNHd;ng] lnwgrucbdﬁoﬁtoalag maméiddglddsdwmphommm HLptserabidginphacytic (SL)

G oSS ié?ﬁl@uhﬂﬂ}ﬁh Fefmap i Soa e g e

mﬁl%hbblh&ﬂe NHEUE?K n‘égdo R4 n gﬁgﬁ%t r%l? ngéahe LA ROMRieaved cell NHL;

Al'DS-rel ated )
bulityalisegsed®HL; menilagell yimphoine; Am-lnﬂetyﬂ iynphemnke and Waldenstrom's

M .cg@tLgL{étml Bl%flﬂj gﬁ-g@h EVES}?PE? l gj%éﬁﬁﬁa%h%r]wtgmblas%%lléukmma

(A?ggtﬁiaawﬁné@&hual%}m& P6Blakti e éﬁﬁsﬂ sHfhns plant

o

, as well as abnor vascul ar pro eratl
lyrmﬂmpmlﬁelative dlsbﬂdepr&l{dh)ahmeli; as aidmrfaal(\ta@aﬂam'ohfe&tnon associated
o i at ed W(iﬁﬂr rmrs and l\/gl gs' synd
‘B’&?‘P?"c“u? ﬂ)lr ﬁl@ssq%?ﬁedawgh TR B S ) end Meigs' syndrome.
MJrE g@ﬁ:‘gﬁfd}l DoanbdlS tlfa? He%‘fgn‘éﬁle 9 trlegf&ehf]l?yeﬁg laffibodi AU HEinvention
ast ca cer, orectal cancer al cancer,
mchl:de ‘et d:anceﬂ bolbtmgll caves rectdl @ancerjatbpksnied] dejinphpeacer, non-
é HL), renal cell cancer, prostate cancer, |iver
Hogdglip fym H@r@aﬂlr ereaakpellcanqes, praftatercaRess,dives FaNsRR pancreatic cancer,

soff ﬁ%'saﬁoﬁﬁaaf%@r’s SRS Uinod &Iraﬁgiﬁa l{kﬁaﬁnéﬁgcﬁaﬁgcr melanoma,

cancer ovarran cancer,

ovarigntdapdes, mysejtlmhmlal\/mmm@mmabma leﬁ'e pedferably, the nidikods of the
inyention are used to treat colorectal cancer 1 n a

m"ﬁﬁth%fhafﬁ Heqdeigiireatrpplorsetal eancer invdwmagalitfonpasses

eq t
S IAEBLALENid Gty AN PoER0E b POFH S roamens
strdiegyarimee asimhibitigophe devkl e o virtbr oo st fdqited for @roviding
support tunor growth. Because angi ogenesis is involved

nutrignts & FPH@PrtrPamyr i 18 Bmwmmmen@%@ﬂwlged intheth primary tumor

r vention is
o SR kLB SRR i ) BB psbic o
1nhﬂi1t1ﬁg‘lthe @kb]ﬁlaiti»c gbivth @uiet ht the pRinaMedilel 28 WvdllBispeévfitifg metastasis
of tunors at the secondary sites, therefore allow ng

of tymoge the secprdary, wsﬂﬁsgﬁfwnaﬁwmﬂapbgf the gumors by other therapeutics.
coﬁggg,hp@w 'glgfé pies 25 It is contenpl ated tha: h\ghen

i ous di seases such as tunors
i bod the,i nvention can, be conbi ne
oﬁﬁ Erwfl#@?%s% that Waa%ﬁf tg feptpsrigus %e%ﬁ%ﬂgcgﬁé tygpors, the antibodies
of thé MveAfion Sin¥ARthind\eith Hﬁl%fiﬂfepdﬂjeﬁt‘iéef hﬁqguﬁélﬂg ?Jr'the same or similar

anti bodi es of the present 1 nvention be used in
diseasethi When osedvibt treatimg\cander camsibodiencfthe pi‘eserapnmnoﬁ uealy be used in

S _sur radi,ot herapy, chenot herapy or
CO@W%Q‘H Rnveptionad cancsptherapies, ugh 4s a¥BeRy: pdiathesapy, chemotherapy
or&mlmﬂgﬂ%ﬁgents useful for conbination cancer

her apy w

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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t he anti body of the invention include other
anti -angi ogeni ¢ agents. Many anti-angi ogenic agents
have been identified and are known in the arts,
_including those listed by Carneliet and 49 Jain o i
Jain (2006) Prefyrablay the kyti- VEGF anitiodypéthednyesionys wfediin gombination with

. : Do 4 Thi . Cth VE

anoth A B G AR e SpideST eioF SRS b @Renyt e A SRR vatiagfa gotuble

VEcqafdcéxnbﬁﬁagﬂwglastmn\éE&éEm% P bRIcking ALGF bf v EUHRE Mekitpalizing anti-
VE or VEGFR, "neutralizing anti -

capabl e of " bl ocki ng
VEGFE&RitmdiﬁSblgm msleculoweight dgubitornef YEGRRnydsinednsases and any
comirg P bOR yHESPATEIA R M SAGIHor, RS O B SARE CF Vpigodis may be

co-ag,mﬂiggl@ii@@t}wﬁg& co-adm nistered to the patient. In
sone ot her aspects, other therapeutic agents useful

f rsoosrsheraspasts, vihentherdpentipagentsi useful for cambiriatidy tuhor therapy
R A T T e AN
tumdrPrRhk Msaﬁ}mr%mﬁw&?knﬁ@%ﬂe&? Ef¥3, FHOB4, or TNF.

Sonetinmes, it may be beneficial to also adm ni ster one
Sometimas itemay bokénefisial tv dlsreadyainistartone bnmare gtekisesrtedhe patient. Ina

prer SRR s B S e o s L hhblory agent
For %x;ahip{g% fﬂ@! oRAETHhiiR) Qgeﬂggle% Bt abRderlel T3l fOIRIWAMRAhe VEGF

ant | body. , SInmultaneous
antibwdyi Hliosterert siomlianecand milmiird strattonem adihirti steatidR GF theenV EGB dptibody first

. .first is also nt enpl at eq. Sui t ab) .e. dosages fqr the
s alsg dSRIAIAT bPVAAEYE AesoRRS 197 et ﬁl@%ﬁﬂggn%%gwi%mesenﬂy used
and ARG LEPMvePEd {;&'\%%&&Hﬁ#fﬁ{&@ﬁ%@éﬁﬂé%@ﬁ inhibitory agent and

(synergy) of the growt ent ~an

anti-¥GE afEBedant i body. Chenot herapeutic Agents In certain
aspects, the present invention provides a nmethod of
treating cancer, by 20 adm nistering effective anmounts

Chef{other lim(\'/ﬁqé ti body and one or nore
chenot herapeutic agents to a patient susceptible to,

di i th . A ' f .
SRRRAREEE, Herreseh P aal Bt tbefiod of berinasoness b
admin{seHnERSec iR HAGEMtOST 4 hti- VRS dnflbody ¥hdR R ity cBéfbtherapeutic

non-limting list of chenobtherapeuti'c agents .
agentsdn udaperitsuscepiblg tonor diagnpsedevith, gantsr. ADefictyiafichemotherapeutic

s b A PATR 5  Eh, 3 ey
non-BaRHeSlistbF EhdpfotB@ RS AL layerit &Hﬂ&n&lﬁ&aﬁs BrovRRE heRiPheed

in clinical therapies Wwherein the chenotherapeutics
“Defwyittorddni ni st ered al one or in combination with other

T G ERER b B mpREo st il BORA . e amprofiarf gses of
eBRNEAPLAS U WIESSL BRI SIS W o i i
wherginithe chemotherapeutics are administered alone or 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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By way of exanple only, standard chenot herapy

treatnents for netastatic colorectal cancer are

descri bed herein below. 50 In one preferred

enbodi nent, the nethods of the invention are used to

t Ieene mfmed@nwodlmqﬁdhc metheids of thg ipansion are used to treat colorectal

canel FHRHING s ESAGF oplaFRRIAT SHEL o P RgFe cpfest (3ipf e bl Bbmmon
causelGHlcBicer hortdfisy iﬁ%ﬁé Riters{ateal It 3B estithared tHay app?8xitfaely 129,000

new cases of col orectal cancer woul d be di agnosed and
newsEis QO odimedhzd ocancer avonbd o didgrosedamd S& 000 éazatthﬂ weuld eeeur due to

colclgra]qt%}hc%gg%rr]{srtl L?t o %states ;Qpllrg?%gqu.@? dq'tfpl? g/ncgf J ggﬂ%g?&g—gjl(l%%.
p}:ﬁ@ﬂﬁﬁ'ﬁﬁl? ‘?‘f)%%}{c%lo?%&ﬁ%ﬁﬁc allﬁ%&%? “ﬁitﬁfl‘ﬁseh&: that is %Jotenually

pot e curable by surgic resection, Augus
curable by ﬁngmlrremuas,tmtst Ral., Gmsmﬂas(amamv 3 34@)3/\7%4' €r984). However,

t he nosis for the 30% ent Wt dvance o

the FROERSHIA I She 1 Q%6 RFRe T I EHAISBLAT TREpp 5ERe o5 Y the 20%
% Wdth iefastatic disease

T
is 1AdMamontis, Gdvaneat @olofeatat Slanddr MetavtaialysisProreot, éﬁhn Qncol 10:896-

din Oncol 10:896- 903 (1992). The standard treat nent
9031(P9 et ast ati c col orectal cancer in the Un| ted States

has been wuntil recently chenotherap

5 Fhiewtandandaiatm¢rs femetpstatic colpiesiehear e twelmtﬁ% Sateg hras been

o ST B TS P SR i o RSBl podultor of 550
1euc(o¥%nﬁ8) Addeed 6510%% |Caﬂb@xd\4§t3%ia1)?sﬁs~ Phdiject, 9 ©hn Ofidod 10:896-903

I nation of b5- | eucovorin provides infreguen

(1992)aMueetat N gimgl ﬁwé 36f1 166+4ar(é924a| Theeambinafipn of FH@?UCOVOI’IH

BT T —
proF ?Jsgﬁﬁé alg{ x%hﬂéd A804-FUI SR AW 8nded CdAdrectaPOshder Hétfhﬁﬂalysm

nstrated to prolong survival conpared
Profiict,l Glin Oned!f16ci96va03t (892 pyang 15Stis) bmotsmgpém@wa@ért@ prolong

Ansfield |. Ca 39: 34- 40
sury ARG I e BERBY PLis PG SHETRIP Y& TG AR . Cancer

39; ?Mo%ﬁﬁ Orhd @cwé‘f‘i ddRorlsRaRe ARk R Yeddri 86t SFUNEG@Norin may be due
al n a

arge random zed trial of patients

in pagaeiivddegquatelgsized nhmckiermlshlaradpggefrmdoumg@tmb@’@aﬂents receiving
col orectal cancer, ucovorin

adjpyast éh@%hgrapwfqrépsee'a eqlilicAnts &ﬁgﬁﬂs‘té‘g"?’tﬂﬁ%&ﬁa?nsmd
o5 e AN g 7 ovor

WdtmEHY dtaucavin OncalNam87he&74p991)s commonl y admi ni st ered
according to one of two schedules: the Mayo Cinic and

RogWRY Unﬁéd Btaﬁe%%m}%uco%ﬂnwylﬂoﬂﬁdpy hs:ccrrﬁgomgmdmlmstered
consists of an intensive course of 5- pl us. | oy dosq_FfeMayo

accoedingteouriernf(tw Schmgiles 2the 3ay0 Pinie aIEi)Rﬁi}Yfiﬂ Bark geRimeht

R B S daF s BB IT S50 b Y RhoShorin (1252
5- Fmgﬁg !@ln%{lm Bl 8k RnSdnBhisteredailp bPieedveAdis#V PPush for 5 days, with
courses repeated at 4- to S-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., ] Clin Oncol 7:1419-
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30 Roswel | Park reginen consists of weekly 5-FU plus
hi gh- dose | eucovorin (500-600 ng/ m2 5-FU

adm ni stered by IV push plus 500 ng/ m 2 | eucovorin
adm ni stered as a 2-hour infusion weekly for 6 weeks,

26 (i985). £ dimicabtrial egneepasidgdheMayd Chisisianyd, Raswiel dlark regimeqs have not

J din.Oncgl 7:1419: 51.26 (1989). i ni trial
decfositpabe AR SR STRSTH PR haYE DEBL ISP Pelg e Ruroker et al,
Cliﬁ a4RolNot 14-96 (‘WEWOES% tﬁ‘laqg(ﬁlﬁr?()ﬁ&ﬁei: 14v7efd ¢19§?)Y ’M}ttoxicity profiles

ave been under powere 0 so, Buroker e .
of tik two Ggiroenslze dyffepent,(widlo the: MPaoGlinic regimen Jes@lting iDmuoé leukopenia

7:1407-18 989). .T toxicit fil f the.t . .
and Sigiimisemd 8° Byl B rSufimen i o fuueol Gigtniey, Pacients with
newl§ ﬂiﬂgflbé& th&ta R EcdIGUKAPRRES recetflg SiTRbdifnkd caEkgeba median

Roswel | Park reginmen resulting in nore frequent
timd tadistasa pragatssiontod 4nd ntonthseand\a miédigmaseicalhet12s 4months, Petrelli et
orectal c r el vin it her regimen can expect | .
o1 i Beet 7R R B Adue S bhlbeel P e MERTa RS Broject, ¥ clin
On&ﬂq(}%9m3&('i‘9§%,r }Fhﬁbﬁkr Qfal. 1Pciift OMRBE 1814-56(14h: Cdconi et al., T Clin
al., J din Oncol 7:1419-26 (1989); Advanced
On€d|16r2968 42 (BYer Met a- Anal ysis Project, J din Oncol
10: 896- 903 (1992); Buroker et al., J Cdin Oncol
1 Rebént?) a(nkQORst-likeOthepl feimethstaticlcdlbiettal ddhcér @ lemerged. Two

16: 2943-52 (1998). Recently, a new first-line therapy .
randesnizae chricalitrials cach webrapproxamately 409patismip gvgluatpddrinotecan in

corfBRRRR BT RYENorte 30T BB S GO TRERSH B, Pouitard etal,
Lanttt 35551047 @000) O béth stadlidsZthe combinatibh 0firfvofedar/8-FA B Bacovorin

(1999); Douillard et al., Lancet 355:1041-7 (2000).
demanstsafed siatistinally significanioinprienses imsurpival (of 2.2 and 3.3 months), time to

disdgbl PR Ao Son e PR o G0REE s varin e, The benciits
of idneteadhttaghedht APRHCH 81 inckdab® thRicitdh RRARKR TiQANES&SI 6 5-FMeucovorin

response rates as conpared with 5-FUleucovorin alone.
wasTasgodhaipd withan ingredsed invidenggoCational Cangsr Institus¢ Common Toxicity

.Jncr icity:,.additjo f irinotegcan to .
CrigRELREEEComiE S RSicec Orile o voroiingy Orife ¢ dipigpenis, and
astHeffdl BaHaRAO)itANSIHL RALoVRMCAtne Thbhelid/iISo SATBRE sROWInGItht single-

Criteria (NCI-CTC) Gade 3/4 diarrhea, Grade 3/4
agenloninpienay) prelcage survivalitir the eevond-linn detd0g,dSurinéngham et al., Lancet

3525 T tho enger pat- gl o5 EERE2 (1BPRL T soaRdotaized studics have
denRynQtr&t88 that Hinbteeah ptdloddiQuseea pad dat WS ﬁi\«'@:gy)rqgressed following 5-

Cunni ngham et al ., Lancet 352:1413-18 (199 Rougi er
FU gteraly. Ont atudg codpared 4btdc@n td BES puppbwive ancland shedred a 2.8-month
t udi es have .denonstrated that irinotecan .prolo
proBy Rt S s PR ALY FOBATE BobsER g ghIusatA>-EU and
shotvkll hDeL.ARYh pQBﬁ)ngﬁtWof%ﬁfW@dl efhd ﬁde@ﬁ’&rﬁ&ﬁ@hétﬂertiﬁﬁétecan has more
supportive care and showed a 2.8-nmonth 25 prol ongation
cffeof orssurvivahin; the fisst-adrisecorsltlimysettmgphas edt beeh simtleeddn awrdllrcontrolied
i.nfusional 5-FU and showed a 2.2-nonth prol ongation
fashign. s ur vi val . The question of whether irinotecan has
nmore effect on survival in the first- or second-Iline
Dogage and Administratiosh studied in a wel | -control | ed

f ashi on.
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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Dosage and Administration 30 The anti bodi es and
chenot herapeutic agents of the invention are
adm nistered to a human patient, in accord with known
. methods, such as intravenous adm nistration as a bolus_
lnttﬁcelquspml uleawtanienws, énttrartowar, ntrasynayiel ointrathees], drgl, toplcal or
ranuscu ntraperitoneal , . 52.1ntracgrobr
oy foR RS A8 avoh Pt RRp L EoRRS adminisBlg§f e anibddy I preterred.
| Nl MBI dimeHitadhe theBPh&hBbf the, resbﬁ'thﬂbéﬁioﬁ'i'm‘d?%s%e combined

I ntravenous or subcutaneous adm nistration of
administiadign of en pnteVEGR antibiody ané oemmnoresﬂnbmothtreapeunc agents. The

PG FREG on SO LRSS ROR B PR Brre L tnotpsaepenti
ag@i€ The dRABInEIRIMhRELAREIHCIRe AR nistHitfon, 5311% ?ei);ﬁ{;att% 1;01'rnulations

i nvention contenplates adm ni stration of cock
or g smgbrr&nnnmgmﬂi fierrmybasion; ancheprsetivd hdmindstiaioe dh either order,

wHfel. PleFist it e ik GG berin §s B 4Or I AResAHen® simultancously exert
theiﬂﬁﬂl'éb@h ! RvitRAd PF@%QSH bhy Sﬂﬁﬁé@ dﬁb&ﬁlé@fo‘r Qﬁbﬂ Jheﬁ‘fgﬁ{b?e[peutlc agents

order,” wherein preferably there is a tine perio
maﬂhneluse(bmctmﬁm toahhr)ufmnemématymttoas o alddtenminedsinypisizalytby the

T
CHBSaS A DTN WIS L WLV ST T

chatnsharpsutio mgandna;qswegle,sccrlfeﬂmﬂv aSmimstratioa mﬁtl’feemmbydpmanay be
. al so descri F ﬂ Chenot her apy Service Ed.
ZIVER simpltapgqysty. e&”tWI kins, Baltinore, MD (1992) "The

c [ . . .

CFSTL AR g T BLE B Gl Obbt sty il

dendohttinype of fistdse tebé fréated] as Hefinddropd, elvestivedy a@d course of the
of djsease, the appropriate dosage of

dls%f{%r%a\ﬁﬁe'éﬁerm pntibgdy ST RIsteRR foy peevertive & db@apauo perposes, previous
the{'a?g%g?ahéﬁ's gﬁ% e!ﬁst@lk} ﬁ’regl?gﬁﬁstg\fﬁé % 8@? %o WY & r?{l)orn of the

sease nlstere

attqmdingqﬂtysmano Tht antibjayus suitablyr RidsieRter@ \th@patient Mein@Ritne or over a
I he Eat ient's clinjcal history and response to the
serigh Of BERIenindp # Rembmationtheeny areimse, the cerapepipys of the present

inv Ycﬁl' a&% : en{n-m%ea'ﬂ{ épnl%g'%)e{lﬁca?l 'e‘ff%@ﬂ%ﬁ%@%g%ﬁ% gurtxto As used

€ pa one or o

hertnheathmjkﬁtwalllly effectiretinidint Gsuth €8 By-adi@tistRifion b énti- VEGF
;) npositions of the present invention are
antipary ARG PRe GNP ofher HRaresutic paats, pr @«immtlrau@n f a composition of the

pre§c¥x? ﬁ{vght%d Gesil? %mtteduéat‘?ogh%%?%gtnt'gé %Igg}ﬁ tpﬁgg Fﬁé& @%}%‘é | ? gondYtlon A

ectrve’anoun

thempéuticdFESEyn epgi bti dAAYu itheNendlint BPAR]-VETH adti&@ﬂf‘@ﬁﬂ&ﬂe?or more

agents, or admnistration of a conposition of the
Othﬁrrtbgrémutwrﬂgewﬁ irlmf:ssmé mjsmgrglwcalédmmﬁcmﬂyurmcb ot gldminate

tin ion, A 25
con? ﬁ@lgglé%ﬁﬁ%§ a9s ﬁge ]d&ﬁ{hs??e‘t hat amount of
amMdpeN@iek onthd i@p@lxn@meﬂ@eamﬁe dﬁ@é@e #Bbher ug/tag &@ﬂ@ﬁigfl@g (e.g. 0.1-
agents necessary to synergistically or significantl
20mgskgicef apiibedy igian initial candiditeidosagedor admipistatiompstbe paueem whether,

for ycanlfplg tg'a rntelocl:' lilrlloarg séjpla%S gmlmstratlons, or by continuous infusion. A typical
daily dosage might range from about 1 pg/kg to about 100 mg/kg or more, depending 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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Dependi ng on the type and severity of the disease,
about 1 g/kg to 50 ng/kg (e.g. 0.1- 20ng/kg) of
antibody is an initial candi date dosage for
adm nistration to the patient, whether, 30 for
occugsx gy ever, ipphes desage regimenswpy bevselald i pipsefened agpect, the antibody of

.b ont i nuous, i nf usi on. A i C dai Ly dosa m ght
the V6T RRRSIsTRY S0 Tadh b8 ik Thout R dr o it Smeks to
aboutl €D AP MEFe froRrablyA&heH dosiYebipntads aRAME comBmation with a
repeated adm ni strations over Several days or |onger,
chempéhssanyi mgimenrastthefirsb ok thewpy foreeating metastaticicelorectal cancer. In
sustained until a desired s ressi on. of. .di.sease .
somegsprity e Sismatierpy Ry arolve: e Fradions ek tpsrneissat
admiBRtHS&]. Uln-solle RhdPaSR1s, 8¢ ASRBHerapkiitfe ?%éhisl%?éjé(drﬂifnistérg&using
invention is admnistered every two to three weeks, at
smallgr ded morefremunt dases withowt sSheylukal treaksdlroetrormminghdgotherapy”).
More preferably, such dosing reginen is used in. .
The SRR G g Feio I AGS Sy rioEst Bicoomgnjanaligchniques
and dst)§. therapy for treating metastatic col orectal

cancer. In 5 sone aspects, the chenotherapy regi nen
iwtheviaforntation rbalitsitivatdd ddsagés-id peevidadtinthe Example below.

adm nistration. Ln sone other aspects, the
Efficacy t%rﬁﬁ@&'ﬁf‘tagents are adni ni stered using
smal l er and nore frequent doses without schedul ed .
prhiednain adyantass o thetreatmeritah dreprpsent inveptionss dhy ability off producing
L avent.i on j asi ty monitored.b
mark%c?) %r\l/tﬁe-gﬁcgﬁéqf&%tse@hhaﬁl}dqngaen Sﬂytlgﬁt dwfgiosug §§q311}1/g051 & %{.Hlé ?oxlcxﬁes or adverse
effectsP$cthabthe patieh betiefBed framl tBe foRaRASoVesal DI THA i Eadydftireatment
Exanpl e bel ow. Efficacy of the Treatnent The nmain

of the; iy grtiongan b mepsured by vaners elpeints qomuserdy vsedvia svaloatingscancer

] b h [ mar ked anti-cancer eff.ects.
ncachlfts, R0tk BB R SR B o el B S5€ Winkage,
time tcﬂptb?:!eﬁsi@% dafatidd\Eseeivag pr@GtssionSRed fugdivalnevadal ie8pdnse rate,

benefited fromthe treatnment overall. The efficacy of )
durationeofirespapsee Ard qunlisy of lils. Beoause therantiaangingenisagonts af thy invention

v, endpoai nts .conmonl y _used in.eval uati,ng cancer
targel (e QLTSRS hgimBl Mo oY e P g s figtspTves, ey represent
a uniIROF1LS Df @ti canbeFHruhe kit theRFor® Infd réditd AGIR medsbiB ah@ definitions
progression, duration of survival, progression free
of clinigahespansesdo drugsl Foesxaomple, thae shrinkagaof greaterf than 50% in a 2-

. response, .an al it f Life. .Because the )
aimel R AR i Brine By coattfoh Gor RTE TeSmoniEa Hgateve the ant-VEGF
antibéd{NETthy BSeaticH M caiRe inlibitios 6L AklaliY spresd ARARIARLhEage of the

. cells thensel ves, they represent 20 a ‘uni que class ofg
primagy tungerneemay sipdy exarda tinsusistatie effest. Aeqoidingly; mogelepproaches to

nmeasur and. defi.nitions. of clinical responses, to
deteriiiig ffEacy O pptiznctogle a5 APRY(E bsrerpliuade mepidipe for
examBRYonhdas@rerdrenCd RN Lo rindRAMYKES dfankiBBerttRAHA M asurement of

cut-of f for declaring a response. However, the
respopset thropgltradielogichlothagufg. t he | nvention may cause

Hhi bi ti op of tastatic sPread W t ho t_shrinkalge of .

ane %'P]?‘?fgﬁnﬁmt ?segti,mﬁw °§icﬁBIb9 u f increasing the duration of

survivall P hinmha bhier® Sl @EH b1 G HadOb ot wﬂﬂﬁ%bn&RPDa@aﬁBﬁ f b@vival is

25 determ ning efficacy of an anti-angi ogeni c therapy
definedhasithel titve feamp fiost @diministedtiodiof ghef dmg 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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exanpl e, measurenent of plasma or urinary markers of
angi ogenesi s and neasurenent of response through

radi ol ogi cal imging. In one enbodi nent, the present
i nvention can be used for increasing the duration of

effostively ingreased as ¢nmpanedpiata dwmothesapyslorst &or exasmple, patient group
treafi R BeShot VR ARG soptodt ilin St hsp Gicspelai of ot least
twodl préGerhly 8808, themBtiRrape@i CAdehfd SRRt a rﬁéaﬁaxﬁdﬁrhﬁc)ﬂ—:?:survival that is

anti body of the invention s admnistered to the human
at lesat ahont 2 menthsapiefraabilp hetwiceh abant@ and abouted months, longer than that of

chenpt her apeut.i ¢..agent s hereby the duration of, . .
the Gl oo SRaieH an e drne phetadiRerhpante cpfepl pifae Saidkigersase being
statBAGRRY Sehifidar DRLIHSH D SARW ARt Mo BOMSNAIY FotraRfibd fMard ratio

gr oup reated wth the anti-VEG anti body conbil ned

(HRjiof thestreatvaemtt greupnyesitsi controlcgrbep, lwhith seprdsemts the riskamf death for a
.orefera three, ch her apeuti.c agents ) a .

patiRRiGR G e ety ¢ TOERDbG IcoMEHIEtPR BOgHMePL AEATARLOF ptibody and

onelrw B2 chPhRh&R AR BEAVEIBR RN redudl thSRQUS e cﬁaﬁa\{i{ zﬁ Yeast about

onger than that of ™5 the patient group treate
30% (e, scntmatifibd Ml dfeabapeli70); podakitlsibly atleastabostad 56 (i.e., a stratified HR

i ncrease bein statistically significant. Duration of
°fa§%?‘§ﬂ-€5§1 WB%" Rezedio 4, heEphaiemR A ¢ [ 11 ed hazar d
r 34 kifbthérdRlboafmidiSmb hgea&ma&en%g B&C\Xc?esgﬁh(?(%?&g Qkreasing

group, which represents the ris
progressicanireccuonrving] dflachuimamatatienttsusdepabletabt giagmosed with a cancer. Time

conmbi nation treaLnent of .antj-VEG antibody and one _
to d5Pasgireeres T ﬁ@ﬁ%@&%uwm ag@vﬁwarlela At the dragyuptd gisease
progreBicht P sroffta) Smplhiifiopl B SorfiRiton Radfch OF i inydiyion wing
antieNIOQF aBBBodyi and.one ar aforatheinotikerafriutio bgevosignific&hly, invleases
conpared to .a chenpt herapy_al one. In anot her
PrOgIRISHM ,rw#é)ypﬂtn&@éﬁﬁbw Bonthsnprstesihly by abpitt Bde gbewy,S months,
j ' | ryiyal of a human
when S BaRdll s RAB S bR alat™ Th 2 cancer.

Tilnrget ahothet @AbEBmPAIY tHeafatment o thdeiréseadinasntionssigni fi®antly increases
fromadmnistration of the drug _until disease 15
respepssgrieda ip@Eoun of lmpngragients qusspfifie troondiagngsed with a cancer who are

treaféeﬁ?ﬂl-{}%ggﬁg H{GF%%E{;&QLRCF(%OI{SQ ?atL' E]svc?é?itn'e B H)[%irng:gntag% PE treated

O=0

ne or nore cneno pe

patiagewhs réspondddi to ali frdatinbiil $A SRS aspREt) Bedmbatatibh @@atment of the
survival by_at |east about 2 nonths, preferably by

invegHom psipg arfl-YHSH amihedyend one oimprechamathstrpeaticagents significantly

RO Y, PSR AORY o f pebgF nH Bhg i
cherBbtaiaby 6L Hid RCleeRSRSing2OCKSHRARIE VAR 6f leds Bardd 00P.

of human patients susceptible to or diagnosed with a
Enensrasppd, the presentémyentionprayides meshedstfeingrsesing duration of response

c
- is defined as the percentage. of t d
ina SRR Bafent BL € pholp SR b s Went’ TR RE 3 FieBpnet SR cancer.
Dur@ipestirespoi& i6 dghhetdsi tRétifne FRnRRnidk] febiSonst BYE8ds@Progression. In

using anti-VEG- anti body and one or nore
a cophERbon Seelpint pithe diention iyng anti-XilRGR antibody erdese or more
cher{«ﬁ%&éﬁ%ﬁiﬁra%tpgtgjt ags&etzt%%gﬁiyesq ng%gcga%gﬁc?gz}se gk gt%gasggqr?o%rtﬁsqntdouration of
response is obtainable and preferred.
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25 chenot herapy al one, said increase having a

Chi -square p-value of |ess than 0.005. In one aspect,

the present invention provides nmethods for increasing

duration of response in a human patient or a group of
Satetyef the: Teeatereniscepti bl e to or diagnosed with a

cancer. Duration of response is defined as the tine

f r Ohe preserit inventibn prepdes siecthals dif sfactivelyr togtiag sarmers without

,a . conbination treatnent of the invention usin .
siggfican sg sttees tRthg Patignt sphigctdp ttepmet h”gbea‘ﬂeml gutcomes of

shat i st c - siani i j
By <o S ALY Ol 5008 Syl v

evangithpuglitas be dssobiateGadidi antbangidgenily thedapien hreoe opsees@inturing the

i nvepntion provides nmethods of effectively treating . ,
coyrshellreatipenty 6%&0“%% imtheipzessrt iguention e Fer example,msevipys clinical studies

PR ABRU P Sk RN ey TSIl e e

case), hyperanisioal protgxyrtacdnddpistaxid (bbdedRgy.cHalvedely eomplsination therapy of
events thought to be associated with anti-angi ogenic .

thejiggention aisingagtinGEGE gakbery Fombinadgvitine chesertherapy focktail comprising

' r ' i . o
o SRR TSR AR Dk A B0 B pff e e
ocduiRatesRifithest bllvasd évedsGrhantdmmtedwithie ¢tfotherapy alone. Thus, the
thronbosis (fatal in certain_case), hypertension,

tregmentelihe peeseidnyaniion apexpecteflycaniagns si tsrat acceptable level, at the
[ ! h f...the l.avention using anti-VEGF
Smﬁ%@gg%ﬂ%%ﬁ‘gy ‘r?]l{é‘%%e gﬁtlcﬁhﬁgﬁ@‘fﬁ%& apy cocktail

i Qi f bly th :
V. CrBRTIGLES OF AN TR "ot S ont i cant 1y
i ncrease incident occurrences of these adverse . )
evirpngthey gahodigephelihe ivention an efislo ehmamfjctategrataining materials
. i L .
s Mg B TRl 8 SE )5 W UUEP g i of

mahefdeture &mpriies a SaffRinkt, Alatsl g1 4 bekaké istrfPS@iYMle containers include,
anticancer efficacy. V. ARTICLES OF MANUFACTURE 15 In

for gxempler betthps yiaks syringesigie  The/eantaingers may bgfemeddrem a variety of

f [ ontai ning.mater.d al.s . useful for the . .
el B SRl TP gt EEiliapiRn b s effeeive for
trefin@\thél shditiditardl harhayeQf sterlle BetedCidH @oLHHRIPIS AR cBntainer may be an
container, a |label and a package insert. Suitable

intragenoas selugon heg errevial hayingastapires pidsesabledy, a ypadermic injection

Ri S etc. .The containers he for. rom a
neih; 95y Sheiord e M B AOBon 8 g R EGE @Rl The label on,
or 961 ftbd &ithD@le ¢SnRineP Mastds R4 thdEdnibdsRiofif 86ddi foPtrédting the
20 treating the condition and nay have a sterile _
corglitiassef ahoice. (Fherartisla pbmanehetunomay further compitss assecond container

I ntravenous solution ba . vi al, havin t r,. .,
coryerty 8 B pSeus Rl BerEPRble tulfet shirtys PhosylePuriipd saline, Ringer'
solhtRAS4ndARRtrasd JohRioRd 8 inay RurfHRe e AR dftie: nPiferials dlirable from

anti-VEGF anti body. The | abel on, or associated wth,

a cothmersd tanil megr standpaoiat, éncluding othebuftery déluente filtess, nsedles, and
for treatin he ..condi ti of choice. The artic|e .qf. .
sy Ao it bt le SEMPHES ks st arich instructions

for use, including for example a warning that the composition is not to be used in combination

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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25 conprising a pharmaceutically-acceptabl e buffer
such as phosphate-buffered saline, Ringer's solution
and dextrose solution. It may further include other
materials desirable froma comercial and user
standpoi nt, including other buffers, diluents,
filters, needles, and syringes. In addition, the
Depasit of Matélfialgunuf act ure conpri ses a package inserts
with instructions for use, including for exanple a
WEhE FBwhR@hyBriRnfaQidl Qe thia® BednSdepdited unler tHe Eﬂ)\ﬂisﬂons of the
conmbi nation 30 w th ant hacycline-type chenot herapeutic
Budapgshiteaty. with thexbmerti¢api Type dultwpd Colbictipn (ABEC) Manassasi Meh, USA:
the user of the conposition to adm nister the
aAntibvdcbDesighationly conposi t iANC@MNe.an ant i neoplD&idsit Date
conposition to a patient. 56 Deposit of Materials The
f al4lgomi ng hybridoma cel | |inerdesimeenogeposi t edvikE20, 1991
the provisions of the Budapest Treaty with the
American Type Culture Collection (ATCC), Manassas, VA,
USA: 5 Antibody Designati on ATCC No. Deposit Date
A4.6.1 ATCC HB- 10709 March 29, 1991 The foll ow ng
exanpl es are intended nerely to illustrate the
PTRE fdllowind eldithley £6 @liénded Pndrély ehilivgRate ikt PastideQf the present
. provided by way of limtation. The disclosures of aJ?
inveptaereand arpaospriowided by evayiof imitatipes The disclohisesofalbpatent and

. ressly incgrnporated in their entirety by reference.
sciefj{iie {5iatyseated Heroid e expiksely Frcompasteed it thaptienlishby retcrence.
Anti body to Bolus 15
I ri notecan/ Fl uorouracil/Leucovorin (IFL) in First Line
Met astati c Col orectal Cancer A multicenter, Phase
VI. EXAMPBLESoni zed, active-controlled trial was conducted
to evaluate the efficacy and safety of bevaci zumab
Examipdnl.addditicnoofstmeAnt s IEGEr satibodyetodBrdunt her apy used to
. treat tastatic col orectal capncer. The trial_enrolle
Iringteean/Einorpuracisencqyqnin iy dn dirst Ling Metastatic Golgrectal Cancer
previ ously untreated, bi-dinensionallé measur abl e

b trawltigenter, Ragse dd.crapdomized aetivecontalled tréal avag cppdustadp svaluate

I - k.hod evaci zumab. The anti =V nti bpd
v s STV B AR AR BV ARy s
treat nAMt&s34ti o CbMrecthiScancére R Rt fl@nfol led Re FURChatights WiEGistologically
monocl onal anti body generated according to Presta et
confgmed progppsiyantreatedrbs-dingensippolty meaairable metastatic selorectal cancer.
nmut at ed human 25 1g@ franmework regions and
Methads gud Miatefiialg conpl enent arity-determ ni ng regions
fromthe nurine anti-hVEG- nonocl onal anti body
AntiKBGB AhtibODbePhQfliRatdi Ndi ng of human VEGF to its
receptors. U. S. Pat No. 6,582,959; WO 98/45331.

APIRY - TRGH ahtiB339 MBevabBuRiib 1B VHE atko known as “rhuMAb VEGF or

TMss

“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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sequence of bevaci zumab, including nost of the
framework regions, is derived fromhuman 57 IgG 1
and about 7% of the sequence is derived fromthe

muri ne anti body A4.6. 1. Bevacizumab has a nol ecul ar

IgG haod abputalie of thergqoewedaiedved from thesmyripe antjhadyeid.6.1.
Bevigfa bk BRIcates Fiked BERpf Fafi Balgii 80 ds pycosylated

conp05|t|on and e map. .The size and c )
clishttesof the peblpswm{er?@drme% efiglycesylption wefe ds%fqeﬁ;fr%w the amino

ac1dtcB %lltlgh g%@aﬁ%%&%de@{a% %%%gfgﬂggr SE8E SYdiecule and

the Inminy bf &rewlmicat 1dt§)ﬁrhfer cbﬁm(mstrmdgﬁl sodiuavdcﬁtn:cyi subfateepdlyactylamide
focusing,. a as ion-exchange and, si ze-exc] usi on

gel f‘é?ﬁt@@hmg&sa)ﬁ lﬁ’?PﬂlWeelﬁ‘é{qpl’PEG?lSdetﬁﬁJ/ sievingnigpelggisic focusing, as well

as loﬂu&%hbﬁ(%eea%d%ﬁa%@@g%g §$ﬁé§>§ yh&nffgaét%%gﬁﬁgcﬁ%ab was

quaﬂtiﬁwrby\é‘ﬂﬁﬁdmig(bnbﬁﬂammkmwﬁsoﬂb@ﬁ ussagl oby kiresse nddeptan bissay for
DNA technol o using a genetically engineered

recopypingat b u%aﬁé% -ovary cell line. The protein was
purified fromthe cell culture nediumby routine
nbt\daoidgmb vespaoducet by m@mpmaembtqgm usimg a gemetically

englg%qr %‘i ggln%gtlrj ﬁqrp‘\s/)fa eI ¢ es?}FHg? Ig]pl qgﬁlténtaﬁ@s Ipunrtlled bim the cell culture
medﬁfﬁ?b%‘ﬁﬂfde%&ﬁb&sa&f cohdi® Qﬁl‘oiﬂa%gr@ﬁﬁpiﬂ fQleratiOn, LTh% ﬁr{:a@ 9%duct was

ug Adm ni stration guidelines.” The purity of
tested donguatlyyadenty @y, p:m\tjaq:ommmueng&lupm e:euplast/d)emxcal
ear to a es sterjle, idready |
com oG GATEPEI® Lo hapy eRd Tk AdBaristRtonsERdeEadsr B purity of
bevalAugali€ >H 54, %V&lmqaﬂ]isssﬁ.l?% gsazléwarctegflgﬁﬁgpalescent sterile
metastatic colorectal carcfhoma, wWth nsi onal
liquidweslyr fabperediesd admini@rdtem. i ncl usi on criteria incl uded
an age of at |least 18 20 years, an Eastern Cooperative
PatiéSeleogyh G oup (ECOG) performance status of 0 or
(Cken et al. (1982) Am J. din. Oncol. 5:649-55), a
|| EReIPRHAR DA Blstd1BEie 11!@@%9&&& tib Solofddehl carci ith
Wi t%ﬁn i nfornmed csonséelnit1 Adequat e F?é{réalt 0 8g| C, carcinoma, wi
bidithepainally meashiratde disedsenOtlieo mclisivel aridénegincludedan yge of at least 18

excretion_ of no, 500 roteln er day)
years, 4d %ﬁﬁt%l ?%%ﬂﬂ"é’g%f’é?@gﬁgﬁ S formanesy H‘“BP%P” (Oken et
al. (l@IQQTCth.? @R HeoD5H49% atllf'ﬁreﬁpé’qtﬁrﬁ:z omo?éﬁﬁh'ﬂ‘&egﬁmnths and
di sease (adj uvant or radiosensftlzihg use
writteh indoxmpsdrdomsetit nf&d;equakﬂlematologlbgd@aﬂlce and)mal fmnomon (including
. | evam sole nore t 6(302 Irt]ths before study entry was
uringsy PHTEH QYT norraets than 390 Mg of BEaiEiR 2EY2N\MaR Ao 1994E] s

before the initiation of studK treat nent, major
suFzdpsionriteria iduded\psiop ehamatherppy oy biphgmth@mpy for metastatic

disea%é f@ﬂyaég %rﬁllag%n%{sggzlggﬁs%alf !‘%PE‘%’?{‘{? (%\3? "X’tﬂé 1 glthout leucovorin or

levaBi6letrsre tRArCONRABAHS %foi'@ﬁh@} érﬂxgﬁ AsSStnated)) t of radiotherapy
aspirin (nore than 325 per day) or other

withinddedays belerd thamtlmqmﬁmdyﬂyeaag@m Bajop swsemysmﬂnrg 28 days before the
1111t1a?|01el %%tut%ftrea%len? Sc%?nc%fly (S:logléll cP Xvascular fﬁsease, 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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patients were assigned to treatnent with the use of a
dynam ¢ random zation algorithmthat was designed to
Study Flegige overal | bal ance between groups; randoni zation
was stratified according to study center, baseline
ECCHigibld pativatsorerstasdigsed(td treatmdnt, witli the usé oba dynamicyandomization
di sease (colon vs. rectu nunber of netastatic

alggmh@% th@bWés desienidhte achisie amyll%alaﬁm betpesn erpapsigapdomization was
ed ac?&qﬁ'? t?ﬁ sﬁ%@] &g%&s QelthelBdOd e@fdrfﬁa.??eugt%? U@s Il'fl-sne of

us pla evaC| ZU or OU

pruaaﬂf disess o Valomve Irectuing \andinmuiteb of metdseatid kitee@nb v@fmore than one).
whi ch was to continue until disease progression Q
Initiglly: patieripMerelgodely assigaed in »bdek rasig terecefsrlF plus placebo, IFL

ploR el e e, BE YR uci o AR eyl phls Rl ] BB koch of
whikASw 4506 B n Gl maﬁmﬁgﬁ&ﬁan onagacoestibly atloerséeffects occurred or
cycle Fluorouracil 500 ng/nR repeated every 6 wk
for papaxdrym of YXoweelsn2 Pl acebo Every 2 wk Irinotecan 125
ng/ m Once weekly for 4wk; cycle Fluorouracil 500
Tablg/InFirst{idn¢ datestmeny l&giahensi‘eucovori n 20 ng/ n2

SCHICAMIRD :;g’ Kg of 5?&‘2%5’6%%”‘ tvefi < \f{j Schedule
Iri i agg/arga OnBéW&ék]ilfWk cycle

nogaseByori n 500 |Mgormeine édody-s
Flubrowgadiy Every 2 300 m@mefat nent with | uof our sepieted every 6 wk
Ledcemoxrori n, and Memgthzumab was di scontinued after the

Plagéfety of adding bevacizumab to the re(BEwery Divk
i rinot ecan, fl uorouram |, and | eucovori n was

FrinoPalgh T Ted.Comfry oCTurTEd At ter Uﬁ%eweekl for 4wk; cycle
random zation df_31 atients. A drugs
: Heré/gwk

Flupmugzﬁ} nously. 12&&} interimanal ysis was sﬁ?gatﬁ
Bevagizgotabzat i on, |at mefkecef hodwaveaghtunbl i nde&veryrdeBendent

Leye@varR f or med af|tet™ ati ents underwept
data-nmonitoring commttee was to asses$ the safety of

Flubfdurgdils bevaci|z500ahg/non t he basis of al Dncbereekly for 4wk; cycle
Le@y,ablll@bl e saf etlysoo fey’mation, including thepeuRBeKesfs wk

%ﬁﬁbl n each \of igheg but in the absencé EQbry TR -

éaln%ﬂt \ﬂlﬂi'fﬂbrﬁﬂaﬁNe&cWE) e b was discontinued after the safety of adding
bev %ﬁa‘bﬂ@ﬁl& Iegﬁdeﬁ‘& u%{gmn fiu%% 8}1 @%&&VW\Q& nérmed. Confirmation occurred

after the randomization of 313 patients. All drugs were given intravenously.

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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. . L. i _ ]
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cont&Ring @feattfient hdd tHelvptibh eec@itinde beasiruprabglueag thin secohé line treat-
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s By SR S SO BN O o
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the group given |IFL plus placebo. Patients assigned to

Patiea;:sﬁo agreln Teseivingdievedizime who hed 2 aerfsmed somplrtarsInsh er
wnacfnsf)° YRRt ke i Bl g BB Erapy ap receive

bevadizGRBRB ARG, €xtension study. Patients in a group
recei ving bevaci zumab who had a confirnmed conpl ete

I eBRARTANMD (oHPBCHRP WAk hemAEN&ES Borkbhfahay WitiBhemotherapy. Doses
chenot herapy coul d di sconti nue chenot herapy and
of bavecienmeb abbotemictheraly were mecalchfat@bif agiatientsweight changed by at least

| acebo s admni stered concomitantly wth . . .
10 pBREHGknEs ﬁ%ﬁm%on@@gﬁargfm%waleiaﬁ inifroxslh detroedifisptigny of
r b Bhd 5tk MBLN webO3RARRed A palicnts with
iincliZAF oA PRGOS Bibcbitifk BThe Bl S o PRI phlcats wi
treatmettrztayeal aivarsd everite Thedosestddencopatin armbltdvaciguiohb were not altered,
irinotecan and fluorouracil (according to the package

| TASB¢ Analystsfupevdliahd €Gbsequapd tre@iicat, il iphtients were followed until
treatment -rel ated adverse events. The doses of

death, doss d9 dMlav-ap.corisevieationrafishewtvdy.not altered. 20 In

t he anal ysis of survival and subsequent treatnent, al
Assepratenent s were foll owed until death, loss to foll ow up,

or .termpation of the study. Assessnenfs Affer th

b2 BET the DERELRE SPRBRIOn, THIET Sttt e Ameetb SieB b ireskby the first 24

&g 4rldBnéd VRIS el erdfy! A& plete and
wee eve?@e g‘1‘r§(!),\/\/(eeklsut"t? %‘f&{, ﬁjélwreerml Eg%rmgl ﬁ‘ltd e?fggy. Al Edimplete an
partislangdoate requdredonfismiticml at leasipfonseseksadier theg were first noted.

confirmation at |east four weeks after they were first

nog ety vaif RbassdtPéh the HASS 6ErePOrts HEadvaskt Svéts, N&HR8AtbS-teft results,

adverse events, |aboratory-test results, )
and vital sign measurements. Adverse events 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

60



10

15

20

25

30

and vital sign neasurenents. Adverse events were
categori zed according to the Common Toxicity Criteria
of the National Cancer Institute, version 2, in which
a grade of 1 indicates nild adverse events, a grade
assofiated modidrexeczurdater kypegorsion thrambosisidledding: efegradnisor 4, and
dverse events,. 30 and rade of 4 1 ife-threatenin
profiRiazces Al s e iea S et el s AR EABEL i Cas e Tl Epes
labblafory VAleESBRIGRLaPEiAd. | adverse events, all serious
adverse events, and adverse events that have been 60
ass - .
b S BRERG: el IrehRhe iR, of (LRSS SRS nd of FL, plus bevacizumab,

the incidenee bf denth, dedoushlecsé epindy] diadrhes oflgraded oe Balslg&ting of grade 3 or
from baseline in various |aboratory values and vital ,
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r ecThe prirearty coconteemeasnee wis thiduraiing ef overalhalryisiak sofvival was

effi,cacy, whichever cane first. atistical Analysis
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regard to subSequent ‘treatnents. e was no
Coxpwogetiveal laztne erodgh wepaised. hSeveudary oficomie\nadasaestvesd progression-

t echni ques such as the Kapl an- Mei er t hod, | og-rank,
freq ugytvalap) ectefgfewaquEffgniﬁﬁfgfaﬁ@gﬁﬁﬁﬁéporwes)e Slggption of
resp%%g&p%%eglggmg@ﬁ?@asures were progression- free

obj e

survival, tive response rates (conplete and

partj al_.. .t h uration of .15 response and

oS REORFRR) i AL Pl T RGRA00 g sora
the tiiRe dfitheladfcoataal. Pedgressibat ReeOsurvivial Ml dsalefined £ the fisty s

at the tinme of the last contact. Progression-free

randammigaticn topaeerassianardicath dunagthessudy, avith deathabwing4hé¢ sudy defined as

t i . h [ t.h t W th death
any YRR B RS b i O e A Blags s bk neifupltn B Highotherapy.
For\pafi itowiBostat seasd l?:lﬁéretsﬁ&; hiafé tifRIT 18 fi YAA LAY MR & progression-
chenot herapy. 20 For patients w thout diseaSe

freepupgyal yoire pensored ab theilast assessniant bf twor ategilsyarion, dapl 8tifino farther
rogression: fr survival_were censored at .the |ast
ossf B SRR AP prmod R Bteliie Pafen S aiEhayt eenth oI R apta were
cateRSSAKISAVAVInGaD eflohgs, ned after baseline. Patients
wi t hout adequate followup data were categorized as

haviges a.rh%é}ﬁ Pafo ofT(975jﬁ)tr%€£tPaxtﬁ'%|Z%BS&Déi%ﬂ ﬁ:LST,E,%'gb%‘g‘Ciz“mab as

for death in the group given vacl Z
comiparedovifathetontrdlipriine approkindiclg388 deathp perocequited. VAIBSdlculations
deat hs re regui red. Al calculations_ were perforned

wergperormed idhythe dog rankdest apds invalisr feer-stdgg Psyadgs, with an alpha value of
0.0%/ le{ﬁ%ﬁica\i\"pBQela&‘ fﬁ‘i ﬂg?@en\’, ad'nH %n8 fnterim 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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safef o e L Hi (R4 PUS LR i oo e agespla afty profile
and 1A 288 EhrRdnt b thiPl¥ap BeMaehAuRbd had an acceptabl e

safety profile and that assignment to this group

co . - i Q0~1.0- . .
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411 patiera irsthe gréupezi genolFD. Jus/slBcdbbland KO3 paliateinahapiug @ven IFL plus

patients in the groug@given | FL plus 15 bevaci zumab._ .
bevaciginaty Tehlg\Wsshows seleeted dempgeplp ard harglipagharagigristics, which were

welRBHRED Blbiteh B et i BBl FPRRREIH AL IRER thl Breviousty

undrigBivé QUuiStry or vitdRed enRatioul tieayy OrF ad‘f]@sf‘&i vigshotaethpyt fo@ Bolorectal
t herapy or adjuvant chenotherapy tor col orecta

cangincer. Treatment 20 The medi an duration of therapy
was 27.6 weeks in the group given IFL plus placebo
Treatment0. 4 weeks in the group given IFL plus

bevaci zupab., The centage.of th | anned dose f
1 1 TRGrBEeien dyTaton LhErany a5 AL 615k Hy OF STQUREYSEL plus placebo
and ADAUPS:KE Y@ﬂf&%&gﬂ;@éﬂﬁ{ u?&%zgin‘éﬁnlﬂe@]ﬁclegta%% IOS ghe planned dose

pl acebo and cent | e group giv
of itireotenan 2hatexk givka wds sithdardatlee twfo ghatss (T8 tpefcknt i 3he group given IFL

tients.ipn the grau iven | pl u | acebp and 71 in
plugalacehe o 8 perFudn HEORR e 1o Blos BeasBr) ot 1
taking their assigned initial therapy. The rates of .
us At thedan @f fata sutofie B3 ppiéents inghe gopp igixea IBE plustpdapebo and 71 in

the Er%[li( Ig{/\%h FE lf)fu% b%\sfac?%(uarllllz{lpvlvgrtels 1l ?a(kmg 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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net ast asectony, were well bal anced between the two
groups. In both groups, approxinmately 50 percent of
patients received sone formof second |line therapy; 25
percent of all patients received oxaliplatin, and
Tabled Selebted Denmeraphic and Baseline Ghgrastetistiontt
ectony. 62yF@a | ect ed %‘Pﬂ I fei
Chagg‘t'stgﬁt%: Char act erf@?ic}gﬁa%ﬁgr acteristic P%?B%fcﬁmb
Pl acebo | FL pl us BEdwdtl)zumab (N=411) ONR442R2) Sex (9
%ﬁ LE 60 59 FEMALE 40 41 MEAN ACGE (YR) 59.2 59.5
SexR4te (% 10 White 80 79 Black 11 12 OCther 9 9
Egcation of centerdg? 15 United StatessP9 99
Australia or New Zeal and <1 <1 ECOG performance
FEMABEuUs (% O 55 5810 20 1 44 41 2 <1 4l Type of

%. Colon 81 77 25 Rectal 19 2 Nunber of
ME@%@EA&% sites (W21 39 37 >1 61 63539'530 Pri or
cancer therapy (% Adjuvant chenot herapy 28 24

Racﬁé}?,j ation therapy 14 15

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 plus 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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whi ch corresponds to a hazard ratio for deat h of
of p8Bn{sPwiin Bodiyed Sabhd-lige tmatnenywith pxaliplatin, theamedian duxatlon of overall

34 t inth k of d h th
surviyab s £ ancts i ds ip G5 P Bl bl B8 B ontps inthe
groublé?véhrIPEQ;hQ;'ﬁl%bbFL plus bevaci zumab and 63. 4 percent

in the group given IFL plus placebo (P<0.001). In the
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durafive bﬁbﬂog&sﬁdﬁ-\ﬂe& ahrwm (ED6 tnoRtRHVESE.2 Mdndss; gmu:pragub\fen
| FL pl us bevaC|zunab and 22.2 nonths in t he

proggssien, ¢.ft, fi er {he comparsnn withh the gaenn gigen Bl mlés/alépezh% Ea@OOI);

a i}
respdfe Lite (A8 pBREATCIES pllcHHY, bRG 06D 3 1 e itk of response
(10.6mdnthe ntshlsl nhﬁlztasr Hadadd tapioffor pro@fe@ﬁble,sJSGZ? P=0@0D¥Tably 3). Figure 2
the conparison with the group given |FL J?_I us pl acebo;

shovsthe Haplan-Meier estigaptescofipsegressin fieqrarduslt xﬁgtrngn effects were

consff 5 Bse BB RS o TR0 SR e O B RPRS S, race,

ECQOU peif@afanedstafds Adcatidn@f @lprichdrgblirfos presEic@ i abeencé boy¥sor
t he Kapl an-Mei er estinmates of progression free

adj ugfmt (heyany, dumatien pEmetastatie dtsgam@nbax @hgletastatic sites; years since the

diagfiFEAIrofiE) et Bgbhor hEBSb ool PR gtRerRt Baselipg qumor

burdk:ﬂ%ﬂ's@ﬂﬂmpéoricbﬁ:réﬁoh%f Mbhmil alkaRhEPRGASRatNe, ARFROER Of
prior 15 adjuvant therapy, duratioh of metastatic

dehydragenass, nunber of netastatic sites, years since the
di agnosi s of col orectal cancer, presence or absence of
prior radiotherapy, baseline tunor burden, and serum
concentratigns of al bum n, alkaline phosphatase, and
Table:}:t Analysisof Fffisamiiase. Table 3. Anal ysis of Efficacy*
oint IFL plus IFL pI ebo Be
End@]ﬁni) Medi an survi val laclg)ﬁg 20. %Y%leﬁal—iazard

ratio for death 0.66 evaciziimab P Value

Median survival (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 10.4 0.001
Hazard ratio for relapse 0.62

* IFL denotes irinotecan, fluorouracil, and leucovorin.
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grade 3 of 4 adverse events during the a33|?
group gs@ndﬁhplusmladqb@anchﬂ(jl f steskhin th@gromp@nrmdﬂa usheza¢ipumab). The

o e S USSR e s B D PR i
amo@ﬂaifeh?s%@@i")mg e phs bBGdcHRRe® thin AMdngpalAts3e®ividg IFL plus

adverse eventS was approxi mately 10 percentage points
placeﬂnoghaely berensg ofaniieereaserie thei lmldqlcmétfgmdaé hyportensiomfedsjuiring

eeatg) g DALY e et o iiekogenia. However,

therek AR SelIALAT UERTERR ih HRAHLTENS of%ﬁ%é’@»‘%h@s I@dl‘ﬁingst%ﬁiolspltahzatlon

increases in the incidence of grade 4 diarrhea and
or toltkeidispratinaatidriovistely, treatrhent er wathe 00-day gate bf death from any cause.

difference in the incidence of adverse events | eadi ng
Tabled. [SebqRtddAH7é@se BRed@. ©r to the discontinuation of
Advélst'®¥end €at ment or in the 60- dapprl giug F¥iceBBat N f I OFRL plus

any cause. Table 4. Selected Adve ents. Adg

Event IFL plus Placebo | FL plus @99% Bevaci zun%%;;;ab

(N:393) percent Any grade 3 or 4 adverse event 74

o**  Adverse event |eading to hospitali Z&§8h 39.6 -

MYW93°A Velse eVaht | eading to di scdAd nuati on of 7849
Advegseevent leading te hospitalizaiovent | eadi ng%%o death 2.8 2469

Advdpesagventiieading tediscnfioudtich & 0 7.1 8.4
treatment

Adverse event leading to death 2.8 26
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 23 11.0%*
Any thrombotic event 16.2 19.4
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 58 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
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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 0f6.2 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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thro%gﬁ the LV infusion (Roswell Park regimen; Petrelli 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 5mg/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

68



10

15

20

25

30

g/ dL, or prior radiotherapy to abdonmen or pelvis.

Patients were excluded if they had undergone maj or

surgi cal procedures or open biopsy, or had experienced

significant traumatic injur W thin 28 days prior to
treatmenidyereatloyed smdlsmnpaweél- BB amdrconmu@rre@,qmgg byvastmumg alone as

he, 15
firs 3R P REER ) Lo Oh ARRHE aroscsgy Baiegth xotp SEb e g phei
treatﬁa%ntr &ﬁ%@ﬁt afn‘arcoﬁﬂt@@élﬁé a8t line dréHiABRQk YHd discretion of the

herapy or chronic, daily treatnent with aspirin (>_
mveﬁ@tmg@nmp)atlcms niin diad beérkahdemized kanthi &nfmmm}ab group could receive

nedi cations; had a.seri non ul c
bevagizutigh s fFaBPURG! OHeRORERE FEPent AT HIRBELRE hedud! patents
werd o llGwER A Sny ‘@@Js‘é uef ﬁ'gﬁﬁféht £1d slu?w‘i{rﬂte'v&@ 4 Bbnthd€dntil death, loss to

prot el nuri & or chini cal l'y significant i npairnment of
follomeng lor termindtion o theattudyasel i ne. All patients provided

witten infornmed consent for their participation.
Studpdseysme4s gn and Treatments An interactive voice

I ERRARSRSHEE R ¥R 8ssHRAFof tAmoR B RETaY bASEADsh &It 'CGinBle‘ﬁon of every

patients to one of two treatment groups: 5-FU LV plus
8-wepk agelbasing appriopliaty radiograplav &chaiqoed) typicallghppizali €T scanning. Tumor
random zati gon al garithm was._ u I zed to _achieve
FeSPOHP AT OGSO oS ARtCTIgS BY ea%ﬁhwnvz@laam apd pp fgepgpdent
{ eteri @8 afrs. Th
rodi AR EARES biflink B Kisporkp ERahAfFOHEGh SR RS, Therasse
et al.\(QOO(i)eE‘hmrﬁF assegdnentives paformed adthati knosiledes of thetgeatment

g iht o MGG SSGH P By BB SO P onctionl

s e 5 s ot iy g o

assessip qalitynifdife (QOLMieddlyreétal canber gatiests, 46 bwmhhe and pnatctb each
8-week_ cycl e, Chenotherapy._was 30 continu
treatgxeawcwl Bispess P(%’e%é@ks arghet gl. K9 i g&fég’ﬁoﬁwm 195.

| e .
SR R oy B R R D] SR v i
meafi@éthértsR et erite ajidaslﬁmmel laboratoperasaliceere categonzed using the
unacceptable toxicity as a result_ of chenothera

Natignah Sapeastinstisute Gomraowr foxisity CatsaiNGLCECRYe £$feSP°°1ﬁed
safet?? éa%s&%? ncﬁlﬁh }‘%&%99&‘49&%&%% Qélﬁqgte?e%t &P%%&Sfohpﬁotmnma,

se progre

throl@Bbdi§; Ah8 blved@g)biakd ol Saldings bhpiekiout chmitaleriils af begoiramab.
and coul d receive any second-line treatnment at the
Statigiegd dselyds of the investigator. Only patients who had

PRGBS AT IR £ g

meaﬁésﬁhcl@l@éﬂ)% tel€ofifiRe Shitvilal, dddctiedtesponye me taim;ﬂmdnd partlal)
for any subsequent treatnment and survival every

responsadpeationt and cheagenin the EACTL QR sqsws dprvigal %&t}ﬁnﬁw dsfined as

v b GBS PR L S, o o

surviAWhEEdntre@ at B Aade of 14kt BothB@ KProYfksiontFicd gurkpial R defired as the
r adi ogr aphi c techni ques, typically spiral CT scannin
time fromp randomization to the earlier of disease progression or death on study, de ned as

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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the 5-FU/LV/bevacizumab group. Selected demographic and baseline characteristics similar
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assigned initial therapy. Subsequent 10 therapies,

whi ch may have influenced survival, were used in

approxi mately 50% of patients in both groups,
Progresyionrdige servevabfmontht)s i n t h8-5- FU LV/ pl ac®Bo group

e treated with the active agents iringtgcan and

\cl)\%"‘fzi&bc{r(‘}ﬁ?n. Efficacy Overall survival, t 5zj:pri maryo'ooo2

engpppt, was | onger in the 5-FU LV/ bev@gi guodh group

15 (nedian, 16.6 nonths) than in the 5-FU LV/ pl acebo
Overald tgspomasdrigr%)12. 9 nont hs), 182nonstrati ngé® trend  0.055

t r i gni fi cance. The hazatd ratio of death was

egc\é\"?afﬂﬁf’%&gﬁ%“ﬁee 0.79 (95% aaa,j 0.56 to 1.10; P = 0. 16;

Talkreal PespBfised™i gure 4). The amglption of bewpag zumab to

5- FU LV was associated wth increases in nedian
Duntioy pEespanse {menthsur vi val (968 vs. 5.5 nordBs; hazard

ratio = 0.50; 95%Cl, 0.34 to 0.73; P = 0. 0&02, TablS)OSS

5 FaTH980r ¢ 4) . response rate 20 (26.0% V&2 15. 20 P

= d30pbP). and nedi an duration of responges¢®i1.27nonths

vs. 6.8 nonths;: hazard ratio = 0.42; 95% d 0. 15 to
5-FU/LY = Piluoronc@Bileucavénim t her anal ysis of treatnent

effect on overall survival by baseline

characteristics showed that patients with | ow serum

aB BRI Ardab tredtmien® hal-ho BétriRRAGN LGt JRREANG G life, 4R IMETBQ results

significant survival benefit (hazard ratio = 0.46; 95%
sugg€it,a sdbletbenéficidl; effect- The @@djan TG lae nteasiBedrbpthe GFS score was 3.0

fficac lysis 5-FU LV 5-FU. LV/ Pl .
monfig o B FY B o o 2 531 R vy roup
Y0828 2019 e IO ol it
treatél pgienssisaneasned by secondady THQ mdasyreSwas 2.3 andidZamdnths (TOI-C,;

nazaiCiBred dt 5 QA 38t 56200 8 Comonss (olsh BACIIEC agaphatio 5 0.6,

=0_(9r6£arti al response 15.2 26.0 Duration of response
(nonths) 6.8 9.2 Hazard ratio 0.42 0.088
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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95% 0.15t01.17 5-FU LV =5 fluorouracil/leucovorin
Bevaci zumab treatnent had no detrinental effect on
quality of life, and the TDQ results suggest a

possi bl e beneficial effect. The nedi an TDQ as neasured

b’;ﬂle A& S /plaesbe gma) mde himmsiamlltqaése mortality compared to the 5-

CEU/ LV b _
E‘“\W‘E’%&g@' %a %Bgo‘g:) ]Iﬁggg%e o ({‘ Fegse Bro%sm?,n in the first 60
daysowéﬁﬁﬁu]afrmml ‘ﬁ@%TQQhE @wo RIpea-the SFBHVANSLebo group, deaths

bevaci zumab- treated patients as nmeasured by secondary
withitDherfrsidifr days nosdz. tg dmasequgrmmmwmpmbmed thedpldowing: heart

Rl ooty (05 g (2 ey e B iR Rpbol . imche
-FU/QN?Beﬁfnzﬁ%b RAdup eﬂfe%u(gl@éarﬁfd’éh&’h'—n‘é’t Bhefrdieas Prokision was

FU/ LV/ bevaci zurmb) who réceived at | east one dose
atmb!ﬁteétma;lmydcaxglabmnfprh@ed the safety popul ation. A 16%

0 de .3
¢ 356 ERafteol Gisclinel L aittt oot BaftunabeAgeb: « humanized
morf%@l\bﬁgl' BBy ag%%?mfe‘ﬁ%ﬁ&bs iBPEHtaM cliflicHERnBfiOKh&T 4kd to first-

di scontinuation were simlar in the two groups, as
line w:hﬂ:mothdt\aay & thc/treatmeMmetas:oattne:owsciel caneef. Whdn compared with 5-

FURY o MERbaibon et Revahizpmedsrelone maban sANAE G- pnths,
progedRfhl 12%’%%@'1%1%"?’# moﬂﬁfsf Q{daxre& s€d§Hion B&F‘Qﬁ%@ﬁfﬁ{‘ tbid hncreased

occurr day 110 and day 338 of treatment, and
thems;mmsemd:bym%ed to be assom ated with a colonic

erticulu sur gi or at
freqgsalls Ahald e yiekerin tiespiertot P8 sniappRbREE: Specifically
selectgtﬁérl b n_g%féartrl,%ﬁ s Pad g%HLg&ﬁﬁfcﬁgss BERSL- RO imotecan-containing therapy,

o ism proteinuria, and hypertension as
e1thq‘:rdresa1tsh of béwatikelilmed-of bemdtit at e tighQikelikoad ¢f mtment~a55001ated

however, this study, i ncreas re.s
tom%% dscar %”Jﬁéﬁl%"fl the ywatfg irgiot m@a@ﬁﬁg owsd thatchipica) fepefit from
is SRS 3R TepRRAEL T BRI RGBS 0121, 2

Advaededpige rpaior pelver naaiaubfn tendpyt indpaired pedfomcance statlis) andJle serum
patients  in the 5-FU LV/ bevaci zunab group,. conpar

alburyn ayeall basndenastedrie insreasy npofrcap- @bi?c’g%qsldﬁxlcmfs Thes 39 patients

w1th51h§slé/ c}hX{ )9/ egigtr?r%garr%f q#%d ?ﬁglt%nﬁb%?ﬁ@/a E@‘\?gé%){"z‘ﬁﬁrga gpectwe subset

analﬁlslﬁﬁ'ﬁﬁﬁ v/smaller %@dom[ihﬂtﬂhasfeuﬂ tiid) wehis eAseuspr @@dﬁ@tﬁd evaluanng
the first 60 was simlar (5.8%vs. int

bevacigympbsng $- FIMW WeCECrod @we@b&&%@r@ahmaw eféats%tantlal treatment
effeih 'EHer!suB&‘% oE LiPants G\Q}tﬁﬁ%&: lg«gP§ ‘1%{‘% (ﬁ}e&i}aﬁ%ﬁ?\ﬁval 6.3 months vs. 15.2

progression rea oW ng
monmp |1ﬂ fige dubbet aBEPS 65 yeds (102 adonfgays( B).7 o), ki Yhe subset with
failure (1), and pulnonary enbolus (1). In the
seru gioyirniny 39A8ilznonths yersusp(4.1 mentish Jheserepulis eneaurngasios to design
attributed.t

the ngémf Igﬁeeg?ﬁ?aél&égagﬁﬁg a%%ox\"l%rsbgnoms $tu \ populatlon and powering the

trial to detect a large treatment effect on survival, We were largely successful in enrolling a

population different from that in the concurrently conducted pivotal trial of IFL/placebo versus
[FL/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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The results of this clinical trial further denonstrate
t hat bevaci zumab, a humani zed = nonocl onal anti body

agai nst VEG-, provides inportant clinical benefit when
added to first- 10 |ine_ chenot herapy for t he treatnment

oPespite shis highcridoitedepapaiationntbe regimp af IRV &evagizymap appeared
to beh\gglb' géﬂal V;I;l)tglr\]veeély f%l Ekﬁe% ﬁ?/%mgﬁﬁ/a Cészsug{gt%d BAR %r?éq&%gt of grade 3
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Advanced age, prior pelvic radiation therapy, inmpaired

withpgle§%dm therfe EUSLAL placebargioupo v similaminit@lanice was noted e thg|pivotal

vevad o A1 Siindne B PR sty e RAUER IR Rpricymyeroum)

The Blofe hdVaR&Rhgelof dtld ]ﬁit'pﬂﬁatnbi{ endifRA3R ﬁi@ﬂr@seﬁpﬁm&)ﬁﬁlay Aave contributed
retrospectlve sub anal ysis froma smal

to a highetovieradldingidersee df ithis eiledrseventy hewewslhqnndmlmhac {relopth studies is

note At AR AP FBL A PSP BL IR (oPpE i incidence

and fe&eﬂtﬂﬂ’ risk BRErs ﬁfr R&E] SitsindM LitoRAsd écﬂz%rsggvént? bssBciated with

medi an survival, 6.3 months vs. 15.2 25 nonths), iIn
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r%nt iy 3 d éggql t,:gerrloe Zlgggtﬁﬁlgﬁtet gyaci ol ew lggtlejﬂrpg@ngd g’vn;g bolus 5-
FU/I?@ gﬂH{nﬁ %b‘ét%mﬁﬁ cﬁgﬁ:'agﬂeneﬁhﬁr OHfi&iRMyith ?i‘ 5 )}/ untreated metastatic

y I ncluding a poor-prognosi
colomtab tatceowhanrt deemed tobe pour catdidates foo minitenah-cﬂntaanggatherapy
urV|va

treatnment effect on e |ar
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treatirient (ﬁﬂmﬁﬁﬂhtld(fdlﬁﬂectab@ﬁlbﬁﬂts in the present trial had a

hi gher nedian age (72 vs. 61 years) and substantially

nore patients had a performance status > 0 (72%vs.

43%9 and al bumin < 3.5 ng/dL (46%vs. 33%. 73

Despite this high-risk study popul ati on, the regi nen

of 5-FU LV/ bevaci zumab appeared to be well tolerated.

The wel | -descri bed bevaci zumab- associ at ed adverse

event of grade 3 hypertension 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-FU LV/ 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,
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and there were no cases of grade 4 proteinuria. No
increases in grade 3 or 4 bleeding or venous

t hromboti c events were seen in bevaci zumab-treat ed
patients. There was an inbalance in the incidence of
arterial thronbotic events: 10%in the

5- FU/ LV/ bevaci zunmab group conpared 10 with 4.8% in the
5-FU-/ LV pl acebo group. A simlar inbal ance was noted
in the pivotal bevacizumab trial (1.0%in the
CEAIMBacebo group and 3.3%in the | FL/ bevaci zumab
group). The nore advanced age of the popul ation
included in the present study may have contributed to
a higher overall incidence of this adverse event,

owever the inmb e i.n both, studies not e
(oo diie b e R Satifody n e SABuFARre of PORERREHE Jor treating
(faﬂEérh(?ﬁ defhiufn E@ttéﬂ?c'vﬂ%ﬁ $#ld 2sbdRAFRAY | RImpris8K at least one
factors for thes and ot her, uncommon adverse events
cdenwoiticsapeutiopgent, abdvaid mzttrmtbs toHesr mpwitorech fos \gasteainiestinal perforation
{Rpese dat a ldtea OE at ee&lcaa bevaci zunab, when conbi ned
5gn§ pProvVi ®s substantial clinica
benefit for patrents with prevrously untreated
met astatic . col orectal cancer. wh aped to

boor sfrehi daired Visrein the sincenii-s€ e etstar%ﬁ‘gml%g of breast
H6&1 oD chit@r, Preepdl alanbérl alont@sll el ﬁﬁgsemdat anon-Hodgkins

strengthen the evi'dence that bevaci zunab- based
Iymipbpiny- (Wbl afenalraglltdapecapprosthis sancenelives §8RAgE rRagicTgatic cancer, soft-

dard i h
Pl SRR b s gt e abla i R yndhgck cgpoery melanom,
&nitian Yirckr, ankothelthma, end hﬁlttﬂﬁmﬁraemure of a nedi canent

for treating 5 cancer in a human patient, wherein said
medi canent conprises at | east one chenot herapeutic

f0entysAdiAfi 1 Witk chivef B ntfasiiidi tored for
gastrointestinal perforation follow ng administration

of the nedrcatron 2. Use of claim1, wherein the

{}:lanc e??fc al elct d frt%m Ettli]eent rec?&ﬁ%pﬁﬂtlseta{eﬁg of breast

‘0 ca Orec Cancer, cancer, non-smal
cell lung cancer non degkrns | ynphoma (NHL), rena

cell cancer prostate cancer, |iver cancer tic

Tancekse epelaim ], suheeein 4h ghemothergRratic agent ’éo%&"ted “ffom the group

SRk 'ofl zﬁin@ r[%n’rs Q?tﬂn&%lﬁ@sc Ifolﬁaﬂﬁﬁ rana]%%k apHBidine analogs,
ioma, and nmulti

ovari a ot h el ona. 15
@lrirtdwabrgs ahrarehtid inkiftoes, rvitch elkeboids reptpsrdrmw gtozinscantibiotics, L-

fimagesl, ol ebrost S B PR Mo S BHELY  complercs,

shieapinkeioas euistifitiogsd, nicthyd dlyéalriad derivnived) adgnocytica? Guppressant,
consrstrna of . al kyl ating agents, antinetabglites,

adgenacoricpgiergifles o@rggesm,. SHIaesTS, amﬂSE@%en’ apdrpgens, antiandrogen, and
tors, vinca al kal oi ds,
1Bl E Mok Hobloddaligt Of D V! 1

6. Use of claim 1, wherein the chemotherapeutic agent is selected from the group

consisting of S5-fluorouracil (5-FU), leucovorin, irinotecan, oxaliplatin, capecitabine,

paclitaxel and doxetaxel.
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Aspar agi nase, topoisonerase inhibitor, interferons,

pl ati num coori dnati on conpl exes, anthracenedi one
substituted urea, nmethyl hydrazi ne derivatives,
adrenocortical suppressant, adrenocorticosteroides,
progestins, estrogens, antiestrogen, androgens,

anti androgen, and 25 gonadotropin-rel easi ng hornone

anal og. 6. Use of claim1, wherein the

chenot her apeutic agent is selected fromthe group o
‘tonsildweiaigladn 15 wheigsy e ealénponlStiFgymposiierosasitises a combination of
It 1daBi0hS ' ' capeci tabi ne, paclitaxel and
d(glgéxet ax@%g%é%b@{caa%@sbf claim 1, wherein the

anti - neopl asti c conposition conprises a conbi nation of
@t | east ém?.ch not her apeuti ¢ agents. 8. Use of claim
ePh 18 ZnPhetilb B $34-eQRiATHE STOMPOR IR omsises >-FU and

IBudovord 5 leucovorin. 9. Use of claim?7, wherein the

anti - neopl asti c conposition conprises 5-FU, |eucovorin

and irinotecan. 10 10. Use of claim 1, wherein upon

onplyet.i L LN, I= . [ :
Fhe. aniot Sk wiEidhn L i nLAAE benlFSaRRs - B tencovortn
dndrititneecanhenot her apeutic treatnent wth at | east one

chenot herapeutic agent. 11. Use of claim 10, wherein

t he chenot herapeutic agent used in further 15
whemyResraatt | CwhdrSRtuPRR tcolpletifl ¥ehMitbnt WOl thh Gn@NVEUPF antibody
consi sting of 5-FU, |elcovorin, -irinotecan,
agsl g grtizndonlasiicereanosidion e patient feceixes further desoethsrapkutic treatment
. lLai i n the chenot herapeutic
‘éééﬂ#gﬁég%ygflﬁ 3%%ﬁw%%§£§%. Use of an anti-VEG-

anti body in the manufacture of a medi canent for

t.reating uman _patjent susceptible to or di agnosed.
Mi t h i &?eeragp dghe¥ ?r%éﬁ%i cmptherppeufienfgend " pgpd g further

| 0 i i : ool dgow -
oﬂ@xﬂbﬁl_@fa?&ltfc freﬂﬁ&f@ﬁt" % me%ge'ﬂ figh B8 érgﬂifﬁfjggsﬁ%g dfOYIFDY leucovorin,

adm ni stration of the nedi canent. ) claim

inigoteganeoxaliplatinecapedigbine i peclieael cod doxetanst ast at i c. 25

15. Use of claim1 or claim13, wherein said anti-VEG-
anti body binds the sane epitope as the nonocl onal

1ant i UeGFclaim il bodherdid tite chepiotdimpentidugehtyib bk gl ipl@inATCC
HB 10709. 30 16. Use of claim1 or claim13, wherein
the anti-VEG- antibody is a human anti body. 76

13.  Use of an anti-VEGF antibody in the manufacture of a medicament for treating a
human patient susceptible to or diagnosed with colorectal cancer, wherein said patient is to
be monitored for gastrointestinal perforation following administration of the medicament,
14. Use of claim 13, wherein the colorectal cancer is metastatic.

15. Use of claim 1 or claim 13, wherein said anti-VEGF antibody binds the same
epitope as the monoclonal anti-VEGF antibody A4.6.1 produced by hybridoma ATCC HB

10709.

16.  Use of claim 1 or claim 13, wherein the anti-VEGF antibody is a human antibody.

76



10

15

20

25

30

17. Use of claim1l or claim13, wherein the anti-VEG-
anti body is a humani zed antibody. 5 18. Use of claim
17, wherein the anti-VEG- anti body is a hunani zed
A4.6.1 antibody or fragnent thereof. 19. Use of claim
1 or claim13, wherein the anti-VEG- anti body is
adm ni stered by intravenous infusion. 10 20. Use of
claim1 or claim13, wherein the anti-VEG- anti body is
adm nistered to the patient at about 5ng/ kg every 2
to 3 weeks. 21. Use of claim 13, further conprising

mnRi.stering to the.patyent one,or f 15.. . .
et e TPt & ob JiRel. Soher B cng VB JAhtibggly, o 2 pumanized
dntiBoddhenot her apeuti c agent is selected fromthe group
consi sting of al kylating agents, antinetabolites,
folic acid anal ogs, pyrimdine anal ogs, purine
@nal qgs Cﬁ'rzﬂjiiﬁlei Phirei eIV SGF Uhisityak §hufiafized A4.6.1 antibody
epi podopyyl l ot oxins, antibirotics, L 25 Aspar agi nase,
or dpginsnitberagle i nhi bitor, interferons, platinum
coori dnation conpl exes, anthracenedi one substituted
urea, methyl hydrazi ne derivatives, adrenocorti cal
ISUppeRsENdlaim & eMaeor 3, ivinsdie it das VRGP geiHoldnds administered by
.estrogens, antiestrogen, androgens, antiandrogen, and
1’%ﬁ§B@FFB%Fﬁmreleasing hor none anal og. 25 23. Use of
clai m 22, wherein the chenot herapeutic agent is
selected fromthe group consisting of 5-fluorouracil
A0euc diserafeaimrli erotlaioals, vdwedin fieantinV EGE patibhadylis administered to the

l.i I d | ..24. An articl f
ARk R g PO S 1) A Contai ner, 77 (2) a

conposition within the container conprising an
anti-VEG- anti body, when wused in accordance with any

Wne disecotarlaim 113, Justher epanpriging; admigisteringoj thg Raligpiepiie or more

dhBmBhBHERR: l€nt conprising a package conprising: 5
(1) an E%FF- e ant i body when used in accordance with
any one of clainms 1 to 23. 78

22.  Use of claim 21, wherein the chemotherapeutic agent is selected from the group
consisting of alkylating agents, antimetabolites, folic acid analogs, pyrimidine analogs,
purine analogs and related inhibitors, vinca alkaloids, epipodopyyllotoxins, antibiotics, L-
Asparaginase, topoisomerase inhibitor, interferons, platinum cooridnation complexes,
anthracenedione substituted urea, methyl hydrazine derivatives, adrenocortical suppressant,
adrenocorticosteroides, progestins, estrogens, antiestrogen, androgens, antiandrogen, and

gonadotropin-releasing hormone analog.
23.  Use of claim 22, wherein the chemotherapeutic agent is selected from the group
consisting of 5-fluorouracil, leucovorin, irinotecan, oxaliplatin, capecitabine, paclitaxel and

doxetaxel.

24.  An article of manufacture comprising:

{1} a container,
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(2) a composition within the container comprising an anti-VEGF antibody, when

used in accordance with any one of claims 1 to 23.
25. A Kkit for treating cancer in a human patient comprising a package comprising:

(1) an anti-VEGF antibody when used in accordance with any one of claims 1 to
23.
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