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COVPOSI TI ONS AND METHODS FOR MODULATI NG VASCULAR
DEVELOPMENT FI ELD OF THE | NVENTI ON The present

WO pventicsn rel ates generally to conpositions apdr/us2007/070516
nmet hods that are useful for nodul ating vascul ar
devel opnent. In part, the present invention relates to
t he t
di 2 POSITIONEANEEME LR rOR AR EAT IR YRR YL AR
angi ogenesi s. BACKGROUNDEQELUOEMENENTI ON Devel opnent
of a vascular supply is a fundanental requirenent for
many physi ol ogi cal and pathological processes.

Actively grow ng t '“”ileljfEQ$ 9§ and tunors
requi re adequate b supp hey satlsfy this need
by ﬁ}heqimsén‘tgnmn«ioan@ateggmet:all‘yaotcom@osmbnscﬂmdpne:thmts&ha‘tam useful

bl o vessel on via a process call
for%@ff@@tg}gew@la VRSN S o BrigPese hapse of
De‘ﬁﬁ-qg{% lay( IjILQ? Qﬂﬂagﬁlls@ Yéihe ﬁlﬁ%‘&ls’l’s' and tl%h{mé?lrt oBRYrdefs abfRiated with
| ow ng steps? a) Endot he cell Cs)
angipgﬂnefiler ate fromexisting ECs or di ff er ent iate from
progenitor cells; b) ECs migrate and coal esce to form
cord-like structures; c) vascular cords then undergo
t ubul ogenesi s tRACKGROENEICF PHINRVESTUON | unen; d)
exi sting cords or vessels send out spr outs to form
sec &kyalppmyeisafe @SC@ar sypplmm p fundgmental wruiserasaidor many
r
prGOSLER L el AGTRRELLTE RORLPERAR Lo ENch o gmbryos and
tureerd @ct(ﬁﬁieladquat&lﬁwd Yt diiey samdfiptiein aseieb yeprdducing pro-angiogenic
nodul atory functions to the vessels; such cells
factors) WiFh gropeats B &loodgiessshigrmatiemyiajadrpesss called gpgiogenesis.
al I
Va?&n{ﬁftjﬁgbig)lgéltﬁtl&{)fs c%h%)%x Mﬁ ?cfelr bl&g%sﬁieg’e%g{(’dj_}glgg?h ot many of
theHotawingBtepls: a)&ridothetzli aejls (ECS)@rolM'altatﬁr feorRewiseng ECs or differentiate
frops PIGRFTIOT £5155 PREGR Mg PHIRRS - e Ry i) vescular
cotdd ¥enARAbRBEMRTdSenk s ’[omﬁhh%ﬁs%g with 4 B&ltﬁ@hﬁﬁ%e H?&iﬁn@fcords or
a variety of disorders. These include solid tunbrs and
Vemls asndeitsproatste fowe baspndiry vesselsy ol pemigive ffalSIgul@pplasmundergo

é@%‘%ﬁmg %‘?geég@é%g gﬁ& :ﬁ)apgegﬁt (%ﬂ}e}lgkceilgggeuregmlted to encasc the

en&cﬂhélﬁt@ Rkt ipesvid@g MaintdhaRebhd nfodﬁllafw{a atntdonsgehd Sdsadleduch
macul ar degener ation (AVMD), neovascul ar gl aucons,

celimmeindinggcaeyteofor small ﬂﬂﬂﬂﬁﬁ%n%@@otbm%élﬁlceﬂfi s lpsgerrigssels, and

m;%g{ﬁ-?;%li hélgstlﬂz‘?e herag. Li%ﬁ%ﬁdnggﬁS&%& 418‘3%%&1%%5%%1‘? B.L &
Kold@83)P. A NagsirRemicats (wn'em%nw.l3aewzo(ﬂjysmm1rsky, B. & Krasnow, M.

SC{E%IZN 23% &1931) and Garner A.,"Vascul ar di seases ",
! htb# of Ccul ar Disease. A Dynamic

Ap p 'itolﬁ‘ﬁgw vﬁf &?th’ghed ttﬂlt' eﬁ‘@@%éﬁ&l %nn %te’d if %ﬁﬂ&geﬂ&ls of a

Valmétytrog ?mordgrsow_fﬁa_se mnkg;ude g@nieﬁmmmmpiemetsstams :aale:;asuker@hs retrolental
ﬁbroprlaswh %ertngr?gqgrlngsl, ronic inflammation, intraocular neovascular diseases such as
proliferative retinopathies, e.g., diabetic retinopathy, age-related macular degeneration
(AMD), neovascular glaucoma, immune rejection of transplanted corneal tissue and other
tissues, rheumatoid arthritis, and psoriasis. Folkman et al., J. Biol. Chem., 267:10931-

10934 (1992); Klagsbrun ef al., Annu. Rev. Physiol. 53:217-239 (1991); and Garner A.,
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from hyperpl asia to neopl asia, and for providing

nouri shnment for the gromh and netastasis of the
wo oovon43eBol kman et al, Nature 339:58 (1989). TPET/US2007/070516

neovascul ari zation allows the tunor cells to acquire a
"Vgsoolfatr kisaghean ﬂmgﬂtlﬁibibl@gfsod)ﬂ (D@ﬂatmm&sauct OvasmicApgraicd Garner A.,

to the normal_ cells. A tumor usually be as a

Klighwegile Gib &ds atd Kditign (Mareﬂ Toekkeh MY 4 W@f‘gﬁ)@ 1629471 a

siz s

From S DR FECRAR HEart & b P ransiton
frondioypegrigsia tei ndoplasiaf alrdtfbeprogrdmg inomrsﬂmdhsbetheryd)wmmnﬁmnetastasis

I od of t . t Ils the t
o BB PSR, 2 b SO L2 b SMAEN S0 o
turﬁ@tl deﬁs td’%qﬁﬂe R rg%\ifth%ﬁ%tﬁa&%dwl%ﬁtlb@ ﬁ&oﬁ@rﬁ’y ‘é@tﬁbétje@'fd/the

vessels. 'These newly forned bl ood vessel s not
normalyceléﬂ | @wrﬁ@trusa;@lm begingchsgrsovglh alpfiranheclpwhighcgn prghifurate only to

on _an eco zat.
a sipof 8 8F el il i REN Bk R RE ok SR G ERL RS HRls and it can
stab eRBMORSRItHAE fhekdreesvidend |dls¥erﬁfnaﬂl)1@ FRMEESED &iddd It Some
secti ons and Eat|ent survival in breast cancer as well
turpey gels wpewarch & the angigaerie phaneipsde agitvatg endpthepgells, yvhich

pr%% %:23318 i(}atgrl\e/al%tgﬁl%)év'r capl lrag%(blgf)d @% as%l(s: e?ﬂ%s% dle%ﬁgfoﬁéggbjod vessels

no{ &3P Alow Threcoptirwddsgowecdteht piimatynaimoe,dnit 6ieb fdrttke dissemination
@n gi ogeni.c swtch i s not |1 und rstood aﬁ? it is
angErplohEgtiohat mﬁf@étata%moarc Pt Aerornely netrroluion hes bgen ebserved
ey P2 i B P or etk M Rl S R R g cancer s
well(as Jin 7B ptheil tuenqws oResdncobr a/ladt gk JdevdBp hentl 99k); Horak et

ol et gk A SR 1 0B R i ehte ppafdand By 56 (o). The
pré¥ie mReAsHifgs Bt Eshtrol ﬁié%n@f’o%@m@ REWBh Isthok R@HhAH& 6, but it is

fferentiation, proliferation, mgration and
bel@fzyaﬂ dat apasqularization df fuinks netss tRstlts Biem tF@netémlatnm ef a multitude

vascul ar. endot hel i a ctor E
of FAFPRYis SIS HRRL AR MR R FORRUST Lo it PRI Ty
angiTag grsssSofanskul 4 dleﬁéib}p‘lhélg iyagialyl @pulaeddakiatd, b Yignificant
Ferrara et al., Endocr. Rev. 18:4-25 (1997). The
numpbgcRirgolesiaes, fiestly sessctedt fastpanpradesed dyesuyparding peljsghave been
sth%‘? {ﬂ)l 1Ie lhtré f’fy &1"[1% 1J)r? é}%’ig{e}a R %%La?t otn%na%oal scence into cord-like
1 rrepl ceab R { ﬁ
strd@mels OEdil’eerth‘pm;i Vﬁislcﬁfae Emtdtlneﬂial giovalh facke (VEQH) Ihas‘ been 1dent1ﬁed as

system Furth rnmore, VEGF has been sho to be
th%lée@n fagtey ingelv immwmg YGIQLEACSEAG AN ARBIGING; VRpe waﬁgeabﬂlty

FeRd o R, r%k‘)‘ "Rrev di 8onge[5H7) Fehs ﬁﬁé’ingkha@the 158K en B@Mgle VEGF
supra. The V MRNA T s overex ress he maj orit
allglf résultmm etrmbnyolslc dothatity pdintsBerk mmeplmea‘alle rold plaed by this factor in

t. 91: 159.(1993); Bro et al nan P
thez‘g"v pgen{ Wéé%?ereﬁﬂ%m Oiﬁﬁeawsc mFeeFél 307 a{;ﬁ@% 3¥s been
sh&v&@ﬁﬁ)e a MBLh&diftorbf @ova@ﬁlahzat‘ﬂon a@@(ﬂﬁzﬂéd %%h%%illm%%ﬁd intraocular
(1996); Dvorak et al, Am J. Pathol. 146:1029-10

dlS@@%)Fema@oet . h@nmc@m W&I”ﬂo Ahe é’\FQFSmBNA/E@Ver@rXp@ﬁ@d by the
maborﬂpl ? i el QoL X}Ba[mlnéc? ﬁgr‘l%d a%oet tlh p]a?zz nge \?vl dt:i};l 5%0159\/(? 993);

Br@imbe&ll Giaivgh RAHEN 26: smem%ﬂ)eﬂa@mdet Lel ConpaRbl. 63:4727-4735

ello et al, N Encg Med. 331;1480- 1487 51994 .
(1993) Mattern et al., Brit. J. Cancer 73 931-934 (1996); Dvorak et al., Am. J. Pathol.

146:1029-1039 (1995).




10

15

20

25

30

Furt hernmore, studies have denpnstrated the
| ocalization of VEG- in choroidal neovascul ar

wWOrRebnases in patients affected by AVD. Lopez BCT/EB2007/070516
Invest. Ophthalnol. Vis. Sci. 37:855-868 (1996).
Ant IA136-Cle dvaudntiatiba idvglsaf tVIBIGH ines e Slipdy @6 fighhecagretutdito the
of a variety of human_tunor cell lines in nude mce

PIEsRIGH 08 BCAYC prolrk%faaw@ o3 gtpod yessglpAn paaenty withhgigbehic gird qther

I 9
iscfombdeiycd HETRN AR o S hERR) e AsIsihhagy Elooe).
FuRbemos6 s0@ies d2de (dD@G)hted it lakdoatiomdOVEGEnh chaoudahneovascular

RS R TR S e G A el Pi s
37@@9@@@@[996)ant|-VEGF nDnocIonaI anti bodi es or other

i nhibitors of VEG- action are prom sing candi dates for
t he Antie¥EWE meutnahznmgmﬁéoéwsl SNpPIrgse bl gmwla@fcwwety of human tumor

ovascul ar .di sord Such b descr| .
colf BRER B frict RRET 4T Ve S 2RBL 5Bl Sy R b gBm
Im@5d 957 WO09BJAG884); Baﬁgsw@&téz%@anceb@w 5@%'323110891(1996) Melnyk

Cct ober 15, 1998. One of the anti-VEG- anti bodi es,
el e\ ice i Rath36- AR5 IBEEIIAP Endwlsa imfybit Firapplar Bigiqasacsinin models
r

of AR RAAT bl ARAIDLAR, AR QULEETN (100
Thbﬁ:ﬁﬁg, anfvVeBGFgadredional anaibydiengosther iahibitosalf VEGRh&iohaie

treating varlgys cancer indications. In view of the

promps@ e sANdidYFoORs Hedreatment of fmers apd ¥aious ipfragiculgr pravascular

disbfdels RRI stde Hé’s\éﬁb?d gte HPﬁP”Sﬁ 69 pMIRhA January 14,
nore of the |o oglca fects causin €se

199%; 006 &5 BED9IY/45333 apH SEOIHAR32, henhepubhsitadrmtmbdrdSbb)% One of the

n or .agents that e clinical r t hat. are
on G ARG PORHRRRL 148 CRHAPARGE DY iigndor Hidn Sorbination
withWaRoatrf8Sefinkado '&%Eterhé‘[aifﬁ?ct éol&la&tal hasd (@R@) And

provi des other benefits. references cited herein,
bevaseAugubngbgag exvestigapidiin manamg@ma chuighli toals ifertssating garious cancer
HKEEE ﬁgorated by reference in their entirety. SUWNARY

| NVENTI ON The present invention is based in

par in oRwt dfehéiose ovaigiogehdlis Masaiyl dscasta\uat ApoRdtes, itSs desirable to

inhibited by treatnment with_ an g&ent t hat nDduIates
hayseq mgans; qfénqﬂuéa,tmg@,ng ﬁgﬁ@é@i@ﬁ the plegienl effpgta causing these processes.
It 1@%{ hly %{S@ﬁ? 1%12&8 E!?é Péegﬁﬁg 5%5 It%’t%%t{:%{?fé glslﬂ_laglaatt%ﬂ{es that arc
opemdiofoh éévezbdpnmlt hs (he@pepticoddehr dhk aiventiopdepebed herein meets this

e dothellal ﬁell %fferentlatlon and i nproper arterial
ne Yiget othet Reaslitst at ure, incl uding t unor

vas %lﬂ l%Féil&fces c%erd' ferag) Mcluﬂﬁ?%ﬁf@ﬁf‘&pp‘i‘ﬂc&tﬁbn@ Qn@?ﬁﬂ)hc@h&ﬁs are

anti body resulted in inhi fon oftunor gro

incogpoeated bylrdférenenin thanewirsty. Accordi ngly, the invention
provi des net hods, conpositions, kits and articles of
manuf acture for nodulating (e.g., pronoting or

i nhibiting) processesMWMXRYeF TAFERINVRSTION s and for
use in targeting pathol ogical conditions
The present invention is based in part on the discovery that vascular development is
inhibited by treatment with an agent that modulates Delta-like 4 (interchangeably termed
“DLL4”) activation of the Notch receptor pathway. Treatment with a DLL4 antagonist
resulted in increased endothelial cell (EC) proliferation, improper endothelial cell

differentiation and improper arterial development in vasculature, including tumor

vasculature. Strikingly, treatment with an anti-DLL4 antibody resulted in inhibition of

3-
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associ ated with angi ogenesis. In one aspect, the

i nvention provides nethods for treating a tunor, a
weancasiesand/ or a cell proliferative di sorder PCT/US2007/070516

conprising adm nistering an effective amount of a DLL4
turAdit @gwth idtsct@aladiffuldheeihcérd. Aeastdinklys tehint ¢ngiah feditideslmicthods,

one .aspect, the . invention provides nethods for

Com@eﬁatewglflts i st PRy, m%ﬂ“é%%“ﬁ gOr BPA PRS- RIOP B pr inhibiting)
pr&%ss@s I9BREd N a%ﬂ:ms LRerorBE A5 re ‘é dtﬁdl@ cal COIldlthIlS

adm ni stering ecti ve anount an ant
assamtaaagomﬂsangmgeaesﬁmbj ect in need of such treat ment In
one ect, the.invention.provides .net hads f

 nhBPES $0°CintE JYEHASH BroviskyMmediofs FrdFReHNG ¢ SMerg a gencer, and/or a
cel@fnfoﬁ%rht‘{\ee cﬁm}awcoﬁ{pr@m@%ﬂuﬁ%ﬁgg% StrcdtRE Ghodst @ffa DLL4

anti-DLL4 antib to a subject in need of such
annag@astrtemsubqu:t lrmee pach freatmeni. nvent i on provides

ds for [Lhe caon

ass %?%& whech PR 1%%8%8%81??&4%% " Puf%r rﬁ%“cé%%n“ﬂ“‘%}%%% Gigeking, or
pre3Bnt@igd ﬁ@‘évlth/@f 2feidR or 6dn car, BleAcBOd P@RRPrHing( RuGhisRSindAn cffective

anti-DLL4 anti body) to a subject in need of such

amppiafraa pnti-Plal4 epbe it dip ﬁ‘ﬂm% in pege Qb avoTsgnen)
contkbhELpER AR o il AP HARRO 35 b fyd ETEncR
cophiciag adninssteritpeanpetdotloghnoait of @Miiltd anaganso uah edan anti-DLL4

Wi t h_angi %gene5| S an i ntraocul ar neovascul ar

antgfhagdyy i sy 6H’en63§19§é‘fc ¥93EM¢Hyvent i on provi des met hods
for | :
ot PATHEEG A9 IRRAGONploh s ERYOdRIE (heafhEh p¥plogicy popdition
assamtawgomﬂsangmgeaeswmmsmgladmaadtanmau@ffettneaarmmt of 4 PLL4

an G MG “2aBatT-Ridal WHERLER soGeuR et LaHchegment. In some

emﬂoHﬁﬁ%{entsatI&%%'IO%?l&qié@ﬁdl@OtP@S'SJ)ClﬁE@ Withemaol tg&eesfil @9&9@&) a cancer,
In one aspect I nventi on provi des nethods

anqi/nha b@lt pioffesattistdiinderl lzedrme enbodimentsi the p@trhOb@rrplr ¢agidrigpn
asst081 %ee{nlcg? e%gsnse {gguelcétre}/ogg ar pgo Vg§c&f‘ls dlseflslr‘]e4sgﬂéagom st
e nb(hdblﬁ@éfs&)@ct thbenvedtipe plovitRS nivthva fed Sﬂ@hﬁﬁing@ﬁﬂdﬂh&lﬁ& Rell
associ ated w th angi ogenesis (such as a tunor,
Prodeeraten eanapTayn Hadrein|stghing|anfedicati Yomenns of g B4 qntﬁg@ﬁlét toa
suljj&ﬁgr? IB% dtdg‘% %&ﬁ%ﬂn IR %81¥1|E g&%oﬁﬁ%%%gﬁle sﬁBJe&trHA' Q'p%{h%ﬂ)glcal
codifi@c ﬁsw@atammangfogalldsfb (allitthagmr’tuslbr tacaaces labgi/ecﬁ ctlhproliferative
need of such treatnent. In sonme enbodi nents, the
1S§Uir9f ect has a pat hol ogi cal condition associated with
ang ﬁﬁ)&?@ E&, e WARnASn ?rotvm InetttbdS %}Clﬁﬁlbﬁ{h%j RbotBeEa ekl
proliferative disorder).ln one aspect, the~invention
dlfﬁarmllades compheus adirumlstﬂingbam ﬂfffgth@_&’UQllllm of p&Hflulsandagonist to a

r SIng a nsterln e ctive anount, .of 4.
sl RE BT P ety et S AELRTGen bR b Bs R AR et fpEica
cori®h @dﬁ@@iﬁiﬂemsangfdg@ne%%tﬂs%t ashiaim@r, Ralah&r adéeah cell proliferative

conditi on associ ate
disorder).
In one aspect, the invention provides methods for inhibiting arterial development
comprising administering an effective amount of DLL4 antagonist to a subject in need of
such treatment. In some embodiments, the subject has a pathological condition associated

with angiogenesis (such as a tumor, a cancer and/or a cell proliferative disorder).
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wi t h angi ogenesis (such as a tunor, a cancer and/or a
cell proliferative disorder). In another aspect, the

WO pwensicen provi des a net hod of enhancing t he BET/USAOY070516
of an anti-angi ogenic agent treatnment in a subject
hav ilmgn@agpadthibk dgicadbn poRitct nthols $@dhkibathgWakdular perfusion
angi.ogenesi.s, .conprjsi.ng adm ni stering to the subj ect

CORRATIENE R NECTIHIRITSHY DPAUT 9f 4 Ui Sintagontsh ot HEGCHF need of
suclf t}&ltrfﬁﬁ %Edm@éﬁb@%ﬁﬁh&, AYEIY; ctsﬁ%:gthhP%tgﬁgfjchditlonbﬁsociated
useful i n treating disorders, "for exanple“cancers or
withringegendsar (suhmsasonboan dnseasdsr a esdppoilifdraityve hasder).
di seases, or stages. of the di.gorders that responde
ool P BT SD B EUANTHOY TS SRR BYERE DA ficacy of an
an@aﬁ@%?en-m SocabirbatARAI A%ERbR AR Me LRINAEgRN0AGEBh associated with
capable of “reduci ng or inhibiting angi ogenesis,
anging¢ngslis,pMyEGH gaadrastering & thachbjae aarsflcctieGmaeunt pHDaY.4

In one aspect,. the.invention provides hod . .
antadort{Vin B3B8 Ehtion W Bh s F GO SR RieP 2 SOk  2fiSlnd wilh beuscful in
treﬁhﬁdiﬂﬁgﬂﬁ,%ir Stanfié6dhcas cdMntaddtiitabhdodastildr A@Ydes | dpecially those

conbination with and effective anount of another

diseep apegasof gectitordeneat rspensicd moptinfyr Bewmesi ith the anti-
an @380 apehElIoRE PR S Petchot AR5 L BoltR Blbibll of recucing or
intdbbiting agdiogensis, iageding MEGE edbgoradts Qich anenidVaEGF antiody.
non-neoplasti%ﬁconstions= I n one enbodi.nent,  the .
neopt 8% $0Fr tha SCABPH PLRYtdes mebhings cPPATIpiag gdministration of an
ol AR Sl DFLA bl By SR AR REIRa g o bination
withrnd @ffgctogemiaing gBartothea theaacutin eggit &sich es aigani-angoghhosis agent).

a che tic agent.,K The L4 ant agonj.st can b )
Fo R O Syt 5 e i CopTgriary B An Roneie At gf en ant-
andiBEIAPSt fo BGeiridRRbopl8stRidreehinégplhflc doR@%8ns. In one

purposes, either in the sanme conposition or as

embegiarcat, shcmppbsiic Pomg-nePplastid ponitsary iawipethobigicah eorditian
o GRORNEAhDE BBF shPURRRIL e BRE bk s on oo
an@ibfatié anaeus lajti-rRoflasticapeit, Shdigl LcleaiipiRsifdudd a@dnt as

two or nore distinct conpositions, using the sanme or

di f flae EltLAanagenist eat beosinpipistesed sepptlyepigitqopdinatiop with the other

Likid it kD ' C ..
L O s RSPRS00 compioncr s
scradde torapadiions. The adihapsratian o ehed@l .4 amegbnas aad the other therapeutic

conbi nation of both sequenti.ally and_ sinmultaneously,
agqmh ?‘g&y IYH-ERAICCT 4971t APH AT BOBTHB ARTRENEE Doidpe pipaigncoutly. c..,as a
sinbRNGhPRsitibR B B3 A ESmbiR S@¥es cdnPhodBRKS dsPeROSe ol fferent
e present between the adm nistrations of the two or
admongrationposges. i AltgnatRety, ex adiplienallty hthe adimini g eatioe cambe done

st PP e Bl Bt Bt EEr ot pegormed s«

co@Biflafibi® bf Bth @é’l]u@ﬁti&tlg@an@%kﬂulﬁdﬂké‘@@ﬂ li$hny bidst. TnTeAhiBRmbodiments,
~contenpl ated. Accordingly, in one aspect, the
intpryelemangore Heoviidetss edaode wewkpid Bonigs.admbaipsiseritticoreen the

of . L4 antagoni st (such as an-anti-DLL4 ant.i body)
sl o o PR A Sbretsfpogor ety sl ilipthpent may
be bambhistasd @ifst 2ol lbwYES tladibo dt)fta%@diﬁh HRSvRe sighdtanedy)s.

In certain enbodi nents, intervals ranging fromm nutes
adpiigepjion of admméstistion ohhRtHsL 4 ¥useonst HreseHso contemplated.

Accordingly, in one aspect, the invention provides methods comprising administration of a

DLL4 antagonist (such as an anti-DLL4 antibody), followed by administration of an anti-

-5-
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bet ween the adm nistrations of the two or nore
conpositions. In certain aspects, the invention
wW@e@viless9 a net hod of treating a di sorder (SucPCHESH07/070516
tunor, a cancer, and/or a cell proliferative disorder)
angiyg@derhgeing {sath agaredite?EGFeandibody) kschods tenadairagniis terain
DLL4 and/or an angi ogenesis inhibitor(s) and one or
embpdigIcafte HETTHEP %@ma OrgGURYISS tondaysytp dfepkyfo months, can be present
be%@ﬁ'%ehﬁhﬁﬂﬁff%ﬁ@ LS oBYnd?€ cb‘rﬁﬁ ifi¢hst e conbi ned
treatment nethods of the inventio An exenpl ary and
nondn teriain agpetts she ofventienpohiecapeutliod dgentisg a disorder (such as a
contenpl at e ovi ded. he der "Definitjons.
(i SR S0 P BN G i 3 RO b G R TRB V& amounts of
an h@pRLifiranau alfa/&%%gﬁ,galeeﬁ 1QlﬁB§or§d)'£Hh bAOEOMSIY .
e.g., as a single conposition or as two or nore
chethethémpeuticagpusi fianisty afshagothhepsitireagsnts ahnafyft@n@nd in the
m_ni st.rat utes. .Alt r nag ivel dd ti 0
cofifeRySh Rl R8O £l b oNeh b Eitnlnie Ry o g ke or
ch&ﬁ&ﬁéra Alticaibiat cy@byiplaid idfebvidedmatdiy undd eD%ﬁﬁlﬂSn§’alThe
?orne as a conbi nati on of both sequentially and

ad@mmra@lan obthsIYLL4 pntagapiss paeé the qhametetapiewiergsatisandietdone

t .
s RN 18Rl AP ASS o RSB B HEP TS, wine
thet siaﬁletdmdlfﬁ&’reﬂtmﬁﬁnm@mmﬁn rbutensAltEantiestypladditibhaly, the

chenntherapeutlc agent. yay be adm nistered first
adpg)istEgien %Iy ¢ ﬁ@l@cﬁ?ﬂwnélﬁklaga g prd %ﬁieﬁ@ﬁtweéy,r% peditigpally, the
o s P a8 oI B ok oS At ofepampgusty, jn any
orda:nehacseptent gmidvememy,anteinais pngug desn matutesds dam;rm ws¢ksgo months,

tion of a.DLL4.ant uch as
Calgﬂ‘i Pre é‘?’r??lil ﬁ@oisifrlm%wros\mﬁﬁw{}wg&#ﬂ?ﬂrg P?IBP‘?SéthOUSf Fgr example,
thédmﬁ%ufé@arp%ﬁ@@ageﬁt AUSBE adhihiGell #r, RNBRLY B meSDLL4 antagonist.
intervals ranging frommnutes to days, to weeks to
Howm:rh simuancaye aplmergethon@tr\aé@mmtraéloa@ﬁthm 3k khantaganigfirst is also
COIiltﬁr\I}B n¥vl%0 C&Qr({/n%c orrpog Ia%#eg n Ven ﬁ{el g?s (? gtrheftfloqe hcgrnprlsmg
adipirefaitioh io®n DIfL CantBGhagsact af af aﬂtinBLLh hapRl, follaned By

prophyl actic treatnment of a disorder, such as_a
admEYHEOR0E A CheBetPRPIHicAeeRe ila catpimpPmRodimsNgssals ranging from

t
mlh@ﬁ%@r%ygfﬁg/g\%r Hsit%ctg Irtfl% r%g]?b? glregn%fl’t\‘t/)ét%v&%g ?Eﬁmn ratlons of the two
or ampeaimpdsitdns.nvent i on provi des met hods for treatlng a

di sorder conprising .admnistering an effective nDunt

of & @E@L%P%OWP dpveption proypfes use ofp REE aBtlag%IH%tHn ¢ preparation of
a nhd B3R Mor tﬂé"thél%gﬁlt{%rgﬂﬁﬂ)‘r ngacﬁ@&eghl%ﬁtr (qeardléo?der such as a
Xpressi on an

associated wth [or activity of
patbblogichbtanditicacegicotedaithwagis ge(rssushlra@mm@n‘maismdnts the disorder is

t t t th |
a A G entiOr & O Si By SO o Har ey ai SO

ang n@m@s@ba; thB @BMARE/ b@&id%@ﬂe@[bd@ lf&/t%atlﬁg/ RAisbFP B(anpﬁsmg
desired, . vascul ar trauma, wounds, | acerati ons,

admmwgmgg]a};l off fiFe amoutedf ¢ QIeLébagon@ﬁt ggg@f,u‘tneq‘g Inceged of such treatment.
ressu ulcer hae varic

In onie leJr(Ii‘lB%]drlo tﬁ the mglsaﬁ({é? Ps assocu& d’l wctﬁ )r(%rlesm dndror acﬁwty g)f the

DIdi4sKa®a redcptbu ‘faEﬂhwlays)(sublamlhcreblﬁidfactlwty of the DLL4-Notch receptor

pathway). In some embodiments, the disorder is a disorder wherein angiogenesis,

neovascularization and/or hypertrophy is desired, e.g. vascular trauma, wounds, lacerations,

incisions, burns, ulcers (e.g., diabetic ulcers, pressure ulcers, haemophiliac ulcers, varicose
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growt h, epidernolysis bullosa, retinal atrophy, bone
fractures, bone spinal fusions, neniscal tears, etc.
w0 poogosssenbodi ments, the disorder is a di sorde€T/US2007/070516
wherein inhibition of angiogenesis is desired. In sone
ulcerpatisnefosih, tWeegtDighih, pgphicsil aitsridDdZcaddl indueiinagfantios! Igir
and agonists. are known in the art and sone are

gr%@&c@nlmoaﬁw BaklarAs G tREYTNEY b fragtusesRoR PSR! fisins, meniscal
ek Srep i o AP LARRTh, fhe BBRIRR SsObC AR Righ o
angmgemsle if dasesd. wint sonereentmdimonts tiaksPeEH sgafist is DBZ
ssoci at ed effect n sone enpodi nents,

o R SR DLRE R 1eGatbs P Rt B g AT dewsbey and
exdépeibdagrdiet ﬁhsolme Qb entNah € DB 1 ane26nN0k @hfdlc@MCwhich binds

neutralizes, blocks, inhibits, abrogates, reduces or
to Dhiérahénewfrakizeh biaeks.dnhibiss, @bmp@@trs @ﬁs @letbrﬁiawcmﬂaomr more

di
Ot A SN L s s U R
md1EM W hich 818 €O NB&hiradept($uctiab hot@nt Naicho) rNotch3 and/or Notch4)
inhibiting arterial devel opnent and/ or reduci ng
and, gaeialiaes. plocky sntubits, propaespducesserapierferis gvithrones nagre aspects of
d I [ pr
DI R sireah, ool Rl . SEPORL P s Boni G papblc of
prénustirgl cadothslia hteﬁ@rolff&@tjd)ra finkpeitiby endmhelma Belb&fﬂﬁ@ﬁﬂﬁ@d inhibiting
using any of a variety of assays of which

artefaal @PV%W%}H&H@/%FF&PW% SASH @Pﬁ)lswra nfas é%m?légsg@ﬂlshﬁi in the art,

en&cﬁ% 1 €4yl oﬁ?err &foﬂ%%ﬂééut (ﬁffbﬁéﬁtléftﬁj §1§er1a|1 Be&%ﬁnent and
enbodi nment s, antagoni st to

vagoambiretien (ismtb]n e$ valculaepérﬁpmmll) n&teb@asscﬂsed g iyt of a variety of

endot hel i.al ell .dif. entiati ibit arteri
R RPBE RN Sy FcrbilEH Ganenh hfti dnghp Bt ingerms of a
Vaﬁ&gi 'é@ aganvﬁa%% Ivaruep efinf J8d CQAMbIdF RS Q%ﬁghfyedf%t]b]\ﬂ% Inﬁagomst to
| evel endot hel i al cell prollferatlon endot hel i al

pragedtp emqkfﬂflfehaé pell prolitamatioay t@rblmndﬁévéalcqgﬂeimﬁferamwtmn, inhibit arterial

ey R g SRR A A & o RRR SR kol

assebRa e vy 8 levab b eﬂ(ﬁbtﬁeﬂa]pdeﬂfmélefeﬁlﬂdﬁt di@bihalialcellldifferentiation,
proliferation, inhibit endothelial cell

artgfiil fdey ppmentiapg/or vaneplsr fungrerfsugh axieares appasfisioan iy Be absence of

C (0]
treﬁtﬁ%#{ﬁ gmggl? ]?gﬁg 3{1&?(?‘11{1%6 CE[H% %mlﬁﬁdl\lf}ll% : b%glé%ﬂé %tﬂﬂ%tﬁ endothehal
cell p®iftMids, adsiay cretesiainbedl differentidtion] imhonaterial development and/or

re(glpngggslpgﬁg%qn@ﬁoar? I(slf,}::llitl %ﬁf {eog(?egiomt ?arraegreg Ot%lgﬁ | 1|s %etel(’:nennled in an in vitro

ass‘rafy ggu%ﬁ 13 1t'He"’IliUVEC ds @s&n‘t?erdth%felﬁl 14 @éﬁfﬁb Qﬁ%lﬁneﬁﬁd L&ty to

uce vascular function (such as reduced vascul ar
prqmcvtf: aﬂ;domhf)hal selkjlabhfemtmdmh[blmndmhehal\aellaisﬁaynt(amumnhélt arterial
use retinal devel opnent a say rlbe her.ei.n
el A o wooHy SBERR S e Ao ds oy i i
de@ AR HPA0INENS Sssa d} RaciRi the Riduede AtnbiRRIY¥lobment assay described
nmonocl onal anti bo I n sone enbodi nents, the anti body

hegegn)a pol ycl onal antibody. In some enbodi nents, the

ant ikhg romth rou ngl st ing of .a

chi @ %L&lﬁ n%eggals beg £ Iant;l L§L4o 11?1 8§y RIS grﬁ%o%lments, the
antDTEN #eBodyisi MGﬂoclc&ﬁdantlbody. In some embodiments, the antibody is a
polyclonal antibody. In some embodiments, the antibody is selected from the group
consisting of a chimeric antibody, an affinity matured antibody, a humanized antibody, and

a human antibody. In some embodiments, the antibody is an antibody fragment. In some
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a human anti body. In sone enbodi nents, the antibody is
an anti body fragnent. In soneenbodi nents, the anti body
w0 200a/1FmB9 Fab', Fab'-SH, F(ab')2, or scFv. | nPEDO82007/070516
enbodi nents, the anti body conprises the heavy and
embbdiienash ehicrantiBaed yaib la & ab SR Fab 's$idVab'hy, disdaFe. In sokadtm@bddiments,
VH EVQLVESGEGEL VQPGGSLRLSCAASGETFTDNW SWRQAPGKG.EVWGYI
thegplSeETSOPNPISTK ESRAT R SATIFSI A BVRSHRARS! PNEEY I

D Y%FLVT (SEQ ID NO 1) VL
DI QU QSPSSL SASVGDRVTI TCRASQDVSTAVAWQQKPGKAPKLLI YSAS
FLYS®E/PSRFSGSGSGTDFTLTI SSLQPEDF

eI ES CORE e G o FeP bt e pwvay

SPRXSUTYEY A BR VR R PP IS PN TA YN 9) NS @& EINT AYTYNIC ARDNFGGYFD
sequences from a non-hunman donor grafted to a

YW@&EFHL‘&E((@EQ&D}NQJ&M, human or humani zed sequence
e. g framewor k and/ or constant domain sequences). In
one éﬁbodinent t he non- human donor is a nouse. In one

erTbMQWQSPS?SLS%’&SVGBIRWHH@HNSQEVB&%QBAWEY@QHPGNARKLLIYSAS

. Obtai ned by nutagenesis
FLY SRR Ceea0) DITh 1o GhRRtA ALY CQOSKTREN B CQGTKVEIKR
(Sﬁgﬁb y:pf the invention has nurine V regi ons and
region. In one enbodiment, the nurine |ight
chain V region is fused to a human kappa |ight chain.

In one enbodlnent t he rine heavy chain V reg
b

1S .
f us &RoREebingRt. fhyant Yo SRIMANFARHPOGH f%ﬁ%}@ﬁ% &g antibody
I
comPiSipSnd AR coleis AN Ondhtinsbotor hirid o hterologous
noh%uumhe,hpnaﬁnaiﬁmﬁﬁﬁﬁzedE&qyeﬂadisngtﬁﬂh&ﬂwxﬁnnuﬁOEMnndwmdanunn

or FR are n ed t t hose
secyaries) P e PR ERR bt B%rbum% tthas S RS Thone Smbpfient, an
an@thi RAh € Se@bndche sMN&f&t b grbtfté{héd‘&;? nﬁ@dﬁ@ﬁés%e(ecgh qmgédlsplay
in am no acid residues in the Fc regi on
scrpwpngz\fsécd) dhfoae embodinreot.iaphimered andiba eﬁithamt@@atlomh}ls murine V

red s MR ARoR il Hlran bR BFfiny rozion s fused

to § R@@hd keppahiphgemid. NRtonk RRIbOY B i, am hiutme hédvyQdhBRIrv region is
enbodi nents, the antibodi es of the invention conpri se

fuseth neyBempm [sGr Goegiend resi dues in the Fc region that

| ea
coc R RT ARy RE] st A 8 Ay i HREFFARRCIn the
an(ﬂ( affinitpgnatiimatisonaiaambedh oeames inftee Plakidd @MIRag OftiestibitButad amino
DLLA i noadhesin.ln .o pect, the invention
ac@ Bvina EOR BrR Sr 7o LN FpFICGF RisSalian Bic dRppRomEEiRicnt antibody.
In %%@&956@1&16@@ dthél @I of tﬂerln%’h%oﬁ 'f@l@ﬁjér @Eﬁlﬁonsé Hf%mges n amino
carrier 1s p arnaceutlcal y acceptabl e.
acid residues in the Fc region that lead to improved effector functlon including enhanced

CDC and/or ADCC function and B-cell killing. Other antibodies of the invention include
those having specific changes that improve stability. In other embodiments, the antibodies
of the invention comprise changes in amino acid residues in the Fc region that lead to
decreased effector function, e.g. decreased CDC and/or ADCC function and/or decreased B-
cell killing.

In some embodiment, the DLL4 antagonist is a DLL4 immunoadhesin.
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some enbodi nents, the DLL4 antagonist is an anti-DLL4
anti body. In one aspect, the invention provides a
W@ opasiesd on for use in treating a tunor, a caPCEDS2007/070516
and/or a cell proliferative disorder conprising an
ef f @cohsspacpthvtinvehtion PlobAecanbmpositiets cdangriging one or more DLL4
pharmaceutically acceptable carrier, wherein said use
antagopistiagd @ caiie ImpReRmabasimengihe sirisr isaingipicsutie iygscegtabdle. In
0 ABbARRAGL AFNGSI SueAGRNL is L OO EURAddyENt S, the
' T4 aﬁtagoh?%t 'S an ant| - DLL4 ant%bo y. ?ﬁ sone
enb ddomeaspsct, thh envantion proyideg e wespssiagefir ussingreating a tumor, a
anti - VEG- anti body. (such, as bevaci zumgb). 1n one
cufi e 4 0 TR BN QBHis) BB S SR B i foRBf gL
antiaBorli§t@@H iaMhaBndcdFially AcE&PRBERS cAE FheRirC&ld use comprises
_proliferative disorder conprising an effective anount
singfltaaeqiisiot sequeniga nidgiinisinatioa of harnereagivpawbis peec psat e

ar.rier, n_.said use comarises. .sipultaneous, of.
enBR0leRls LA Medfb S GRTBELARR S o PR e Slipencs. e
anS-AAEI0 8EHR0E a8 San 4MieVBIFnéiBb&ORNLISEs BevadiBuai) - DLLA
anti body. In some enbodi nments, the anti-cancer agent

i s & eheHDetetha poipniien agaties acamperEoR fel va¢ MelFasing e tiemor, a

carltSF al /oL D& &8%@&%@ DI lc&ﬁ?rg%}ef% a® EEGY %[%toiuﬁ!no faDLL4

mni stration of an antl -ang esl’'s agen
antapdadetiang atpharmdveutiallg aacdpaddodasticr, haminagaid uddlcbprises
.antibody. In sone enhodi nrents, the anti-angi ogenesis .
SITYHBRECYSOT A7USRYZ AYBEBSERIONIHS 4 A4 GRHFCh_EBEY HioRFrEpodiments,
thd IﬂLE?‘ En@SRfs ad BRi-DPY AL HBSHPIIRLAE %U%Bdﬁ)ﬁén'ts? ke fi-cancer
manuf actUre conprising a container; and a conposition
agoom achveththdrafguutic gent.c tnsoma@nbodanents, the tieefurther comprises
. C osition compri,ses one or. nore DLL4 antagoni sts or
Simpy o351 PR ORS00 M PG THO S AL TR TUEC o
cribb8inf AP HeID N Snthddnddt iCAMRLDEL 4 %ﬁt%ﬁdil.s TA9r8e embodiments, the
conposi tion conprising one or nore DLL4 antagonists or
antblahgiogenssis ggent ingrdami-¥ E6drtibodit Geters eyppirimilng a
buf fInerfle all nec(:%n%‘s%moe% 1i Igmlpt dets geattzluiefoefrmins actyre comprising a
phar P eal yaccep O fdes A ATl en%éé|ﬁéﬁt, PHE"e
codhindr; and agembsditibis caiaindd withlnlthe edtitain@wherlet BBQbMGSsition
aspect, the present invention provides a nethod for
compERAONA §r BOEVRPE4iantagenists wpPLdidigoridli xi ng a
t he i cal by - ive. t a. i .
or L 558 B b 6L b ATRAN coRlprBind's e A AR eShprising o
compogiti@r congirisnty EASChhd?E DD 4AChtaldii sk GBURES! &ddBldRE aid a second

DLL4- nmedi at ed Not.ch_signaljng regyl at EC .
CORJRIGEY GRS 'auf%ﬁ:r- fin Ow@cgwwuﬂne%?§§§mﬂ?%egtl%lly

acdce.?ﬁ%.len 198h8 emBBdihichL ufk BPE L QRQ%OS&QME% §20-D2L4DREbody.
p UVI (a)

onoted the sprouting of HUVE Ki 67 stal ning

showeandthartasjgast, ithdpriedend iItViebRiXDiypIDWidBB:ZHwﬂUEiddr preparing a

co%%g% 1 r%{%};@%%i n?lﬁg]%&Ht %‘c%}():%]él{:g@y L %ﬁ{lﬁ)&l ai IS’]?EX antagonist
or DLEASRERIsOVitPh tpﬁ%mc&&tfcaﬁsi abRPiaBM dafder. d, h, Systemc
delivery of anti-DLL4 antibody caused nassive

accunmul ati on of ECs in neonatal retinas.
BRIEF DESCRIPTION OF THE FIGURES

FIGURE 1: DLL4-mediated Notch signaling regulates EC proliferation. a-c, f,
HUVEC sprouting assays in 3-D fibrin gels. Anti-DLL4 antibody (YW26.82) or DBZ
promoted the sprouting of HUVECS (a). Ki67 staining showed that anti-DLL4 antibody or
DBZ caused hyperproliferation of HUVECs (b). Anti-DLL4 antibody or DBZ increased the
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Confocal images of |ow (top) and high magnification
(bottom) of retinal vascul ature (isolectin staining)
W@ 2)07/1Ki68% st ai ni ng shows i ncreased EC prol i f ePer/us2007/670516
the neonatal retinas treated with anti-DLL4 anti body
sprotjing €ff HNWBLR iacid pradchosoMyF cormixinet 2esdivh (). idnhi Djsteatc
HUVEC proliferatjon f, Anti-VEG- anti body_inhj bited
deliygyee! apt- DA gtiber qlishas e @ comylBiQleE G inpygpnaty retinas.
i e A M
(1s¢)ilecmkﬂdamgm (B- Bif7 daining ghdwencteased KE prdlME@sor( in thy népnatal

rerfi BeeE i Btk VRS (Seeg e H Y FoREbPEpDLLA
inHibit ANV E&Wrb L fkdetbnaf tA ROUE GR rlﬂtl% WRIbScY SRAVEE sﬁroutlng in the

mg/ M and 08 mM respectively (a-c, e-g). Figure 2 :
presence-orebicaceof RBZ ch Rdgghegion g VrE@ﬁR%bsebToE@ Quantitative PCR

n_a, The umen: tr ur e
ot G T EEERRsaP gt Ut R i NS bkt gt U g cuteureor
HUWBCs (Mdttieanpit BEEAGRt I dyan DBDUER), s NokBditiPdtiorB4 2-D culture of
I nstead, the spouts were highly acked with cells

HYYEGE S0 bmm@blhlz@bl?%ﬂ.(@aht@fAmt@%Mbayuhm;md DBZ were used at
54 P&ddt@b i, E%Qﬁ ﬁ%{y@kag _TGFb2 expression in

sponse in 3-D fibrin gel culture
of HIQEECS: mrL4€1716di)1teB)NoMH mgrﬁlhlng regull dt&0ly differ@BéAtion. a, The
(left), or Notch actlva ion_ in 2-D cul ture of HUVI (I:S
hm(l%lﬂFﬁ JirasiuresivaniciaTeeg) rmad by H;}EY EC& gropripg Lngifprin gels were lost in

the@_?&éeﬂ@éjbff QﬂltloﬁtEA ahtiIdydr TsieX Qhﬁ SRS:Q{? f\xﬁg@gﬁomgﬁed with

neonat mouse retinas stal ne
cellu®bick agotvis h b( RGMMticared TiGEHfI2dgt Nntch I\Qmmtaadve iCReanabyrses of

t ed d bed f ' f

TORRa st Tt anas os Narhefo gkt Tas A HOEs SR of HIUECS for
(7 H)Pil%karﬁl QLM%ﬁtlB‘&ffortlﬁ@ZU%ﬁ) %N&t&%tl@ﬁtlﬁhﬁ'? @lehﬂure of HUVECs
ant’l bo yg) ng/ Kg, tw ce weekly) for two weeks.

(36 by emrodilged & Lidveight) ot KintigDbi.4 Batibpdyrid¢aks aEGH dev elopment

Conqucafjl%tuagﬂi % ne8%1attaf] r‘rIBO re,rgtg%séta%ﬁ%ﬁw %%l%hgc%rp%ogg%m(sgl)e ac 1n
(ASEI A)Gin( 690l e MDAN Brafad niC lvereNhéatoddis (dedcrided il 8d. (& Confocal

Mean tunor volunes with SEs are presented g-h, Tunor
imyges ofipdlt mogtcorBegs s wih ASHdaBhisslcstn gelyoldfmice were

tregt@{i '\)Vl% &ﬂat I’ﬁbﬂyﬁ ébo%ﬁzc(ﬁb %%%_g :t\?fepg t%e%gf{l&? kor two Weeks

LecFigurp®r Seﬂscm ‘tﬂdﬁld(l@‘kbﬁ DPLCD3 ﬂtnd;/bﬁVEGngmmptEli@Jrhmlmmglogenesis
p. . Res of t u r npde

and tﬂil@rﬂ;mef growg 4 RS b sgnqriyodeligid7 |(%n$5'0 5 ﬁ%ﬁ?eﬂw (©),
MISXOIB 42 ﬁd? ngvLssbid %ﬁrﬁi) WHFH19 ldfgel\/l%an tuddr VoNRh &Ry kIS SEs are

di spensable I n the honeostasi's of nouse intestine.
prdsemtech ofgHhs Tombevdscahr lslstodng@$t1mﬁesshmﬂnhnom$tedtennﬂs of ptirCD31 in

Elgl&}?l%lrgp l%@é?(qlvd q%%o%&%!e%tﬁgg)i&glﬁngboacg} I )an 1-%85%%&6% mice (g).

Le&ﬁ@ﬁérﬁﬂloﬁlgéﬁdrﬁﬁﬁldlhyl ﬁéﬁhhﬁg 1‘% (E'L451uﬁil@g Soctibs (h).. 1 b Ré's)llts of tumor

m ce. As shown Al ci an

mosielai SK-RY -6 (e, @2 OD@%M%HZQ)%HI &KM@%&(@ M)ﬁﬂé(ﬁDASW@() (0)
ané)ggyllﬁt(pfn by goblet cells. This change was entirely

Figure 4: DLL4/Notch is dispensable in the homeostasis of mouse intestine.
Immunohistochemical studies of small intestines from control (a, d, g, j), anti-DLL4
antibody (10 mg/kg, twice weekly for 6 weeks) (b, e, h, k), and DBZ treated (30 umol/kg
daily for 5 days) (c, f, 1, ) mice. As shown by H&E (a, b, ¢) and Alcian Blue staining (d, ¢,
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absent from anti-DLL4 antibody treatnent. Ki 67 (g, h,
i) and HES-1 (j, k, 1) staining further confirned that
wa@nio7ADIeRN anti body failed to replicate the ef PE€DUSINTN70516
DBZ. Figure 5: Characterization of anti-DLL4 anti body
f), B AEpivkapeprmapemi@f dfc Bﬂﬁ)bpul@h@ﬂbﬁ@d&bl&&ﬁﬂs (m&aﬁ@ was entirely
Schemati c refresentatlon of a

ab%sae-b etk @a@wﬁréﬁtm?@ﬁéﬁ%@éﬂemaaﬁ %Efkéﬂ hel) staining further
hﬁ’ét%ﬁ [5]’9@) aﬁtib%'d? RaiRAQS ?étpﬁn%at]g 13 Lebt DBZ.
con |t|one medli a con al ni ng e usli on protelns wer e
t estFegirof: @bamelctizationraftanti dILIpt attibedy.caEpdomd mhpping of anti-

f j.- 4 ti hod YW2GQ. 82, 0.5
DI Arlibpt B0 RRL s e s Rg e & &1t PREB LARh AR Rxpressed
as @SteﬁMQﬂtHLﬁ‘ﬁa% Mn@alﬁ%éﬂﬁ YVQ?&@JS@"{‘RP?M@%%{‘B@H@ Mo3T cell
- Selectlve bi ndi n 82 to DLL4

comhhéneldﬁm@mcmtphmgéhe 10@ reofame averd tebteganidpiveadl rmcrotlter plates

colsF SR Bt R bR S RPnd LT e, B T el DL AP v

det¥erag ukiag 1Bt FRNEA (ARERY as HOuste aRd OIDOH) Bsm WBERbance measurement.
detected with anti-human anti body HRP conjugate using

b-drfelegvashinding of & W8 D REb4 -yl diube e iseam Blates eng coated

g S g BRRE BRI G R, By R0 w

indi¢adgisdonctmchtiohd Waymeisargd lwaLISIAemﬁ;h Holuhd antigglicsorere detected
Si gni ficant bhi ndj ng of 82 was only detected

n
Wl@ﬁ%&%ﬂ%@ﬁé@&ﬁgg coBlugate using Té\é{ﬁép pubsgRisragd H3A>Jpm
ol B e R L R koD b DD T e uscd s assay
cogtrad (b)e EAGED mbls1sraft29&lothlﬂ‘t2&nl§mn‘(ly trhlodfedi@l wah vbaot, duhl length

DI PRTheios P it e b ey el v B i o3 g on DLLs

traﬁg%dted\@éils%pqﬁﬁél) amﬂres&@%l@ J4 @D 1L ﬂwéQébnf&ﬁ@& 52 Mhe binding of

| mmunoResearch) (c). DLL4 anti bod | ocked
redgm’@mamgra@Nom_hLleCA(PrNdéth Frotrnlmiblpam@) arg e@@ablednt rat Notch2-Fc

oS RRhEe: ol e RN BB bR Ve D g geh-Fe (R D
sydebrh¥whlieSuisedatt2 n@inl iagiwddlt@ gdaPartPAbRsh rgP@nPEIM :500M Jabk sdn

cal cul ated | C50 of Q@ﬁgrlght panel ) (d). zEeCIfIC
ImgjupgRegash) esntePLid atgedgelocsadhe wﬁ@gsﬁd)% -AP, but not

S L e e
antﬁl(ddlydﬂ%geh)megﬁﬂdm@ of DIEFLQEPFE 12@ GOPEg(l Hlﬁgta Ic(o)a:% kN@chl with a
Calsgyla ROTERO SET 084 st ot cushost it PABIPROES

en&dﬁ%ﬁ&isw éga‘iiesgec{ LTk NaA cklifall &g g?ﬁd%@“trﬂsfe%teﬁ%lﬂ&bntrol or

acl ds In the absence”or presence of DBZ (0O
Dhﬁ‘é@-speaﬁlcmm‘éﬁt EW 82rmrhsmsed at 2 groolgtiowsd Diylgdat anti- hurnan IgG-PE

1 regsion was exam b FACS anal ysis with
(1:300 Ja%LB% IEWPP%%WM MLED DESCRI PTI ON OF THE
| NVENTRON I@ﬁﬂégﬁlﬁﬁoﬂ schnig B?Noﬂlﬁ‘adﬂ@ﬁﬂiﬁﬂ eV E@RGvere stimulated by

procedures described or referenced herein are
imgehdizad Cyteraingl His-tagged human DLL4 (amino acids 1-404) in the absence or

presence of DBZ (0.08 uM). 36 hr after stimulation, endogenous DLL4 expression was
examined by FACS analysis with anti-DLL4 antibody.
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under st ood and commonly enpl oyed usi ng conventi onal

nmet hodol ogy by those skilled in the art, such as, for
wex@nmphisso the widely utilized nmethodol ogi es deBCT/UR®A7/070516

in Sanbrook et al., Mdlecular Coning: A Laboratory

Manual 3r d DETAILED BESORIPTION (B3P THIY INKENTION

Laboratory Press, Cold Spring Harbor, N. Y. CURRENT

Gepeyat teclrigueN MOLECULAR Bl OLOGY (F. M Ausubel, et al.

eds

T e&%@ 1%%1%88% o&%ﬁfe@%i&%ﬁ%ﬁ%ek@&%%g enerally well

un@d’vttodd and\,@mﬁhemls@mpl@ed Dsinganesendindal Getkodoleyl bytheﬂdfsskllled in

el D R G anﬂseivdgeiw&ﬁ{edé&tgs%& DFe~(FPe h Sambrook et

al. VBRENEY CldRthe: (Alﬁﬁ)%}?)tmar%ﬁﬁ&ﬂ B} @§1t1-(l;ﬂ ?200?5 @bld%-ﬂiﬂlg Harbor

(i nterchange ly ternme I ta-| , as used
Labergirn Pross i@l Spiirg Hebos pedi fGIé&RENTd?R@EQC@ltSJB‘F MOLECULAR

BGREN SRR 5. 5, PV Er B9800 foLoov

(Acdd@hi1&?re§§%t€ﬁ¢’€R SpePRACHCIAL gppamm NNT&dPlets¥n, B. D.
occurring truncated or secreted forns

Hagyes e 61 Rullaylotiedral 1998 Bl ees pnd hatpey. |(V9g8<§éém1FIBﬁlleES A
g I
LASOR RTPR)PE IR A D and ANIFTAECEVE CUERUREER, LR, (1987)
Deyiytrt&mDLM gener ally refers to a pol ypeptide
sing_the amno acid sequence of natural | ,
ocgﬁ .thglgﬂilt% pigershangeaty termerh Bigfte- éliﬁfip)eaw_eﬁ%erem refers,
unl%?&ﬁ%@ﬁ%au;g&' '&ﬁl?éxltl%ﬁllgl%(ﬁ&ﬁe& &h@r’%w?éﬂ&‘ e %{3%{%@ hether
in & naturally occurring term*"
natn‘e:ccarwmmeu@lmﬂeft pélgpepedb] fhe emmé'aiatiMeqtnén)cp” spfcﬁsekﬂy
herein, ref unl ess s i ficall ont ext yal |
en gt S e S TGy OhseEraves BTy G ot o1 el g domain
se(ﬂ hdoy ena%raﬁy Bédustin I\%s)aruﬁi fmb @&gpal%mmewkwﬁm ) and
umans have” f our receptors (Notchl |, :
natNestllyh® cuaing aNgh@har)antst\sT h@sf,elmn fredeiype HW”t@nnﬁaNm@fhrs to a
pof e[Pc{eocr mlpli]lCInu qﬁsanalp e Olflenor 0? a nat.urallll ohurmn lﬁitL4 protein.
&E PEPIRE e ™ i |S\?8 §8uence B’ec?
The rgANMPAESEHe DAL ursahlhaﬁc@c%@ Fal Iy Geflefsid @ataaﬁn@am@ @@queﬁ@found ina
forns (e.g., an extracellular domai n sequence),
nafygaliyogrryingddeti ng variant forms (e.g., alternatively

\S/glr :Iglg?egfn(l%é}% %%t&a’t(ﬁg@cfl%ggﬁg 'EeL r@g C‘gh{cﬁ' j %s used herein, refers,

ungengicaificylly ef @nsxtially 1@&@1@&@1161@&56; QT 18AtING of MeriaeTwioether
acid se(ﬂluence of a naturall occurri ng Notch recept or

natheeréVﬁt ctHENQtel FRCeRPY RPIYRSPE IR HEmapL BBy Netgh éer?e%tors

(NSRE rI‘@AtJ:ﬁQ NQ&EBRS ah8 I\ﬁ‘)'f‘cha | RO ud&d 1k SRAHERGH: I&&Hﬁ‘ gt ckPtoRincludes
nat ural [y occurring Notch receptor. "DLL4 nucleic

anyonadf arsilIRdidr lnmddNKotch atceptoco dés tarrIDLILacﬂlvp sctcylpmm’ ispexifically

as define Fove or which h br| dZ§ ? such l?rl d .
ChERPP253E nﬁ‘é‘ﬁ% %ch%ﬁvms%taﬁ%a 16T 2ksEr Phyeriectiuiar domain
sediéRéd) dag@hll PBc@isl VArpasfoamd (4.8, S@aitRIc]y dpfbeARME) aH

nucl eotides in length. Stri ngent condi tions are those
natppdllyroccairingraplc by varaants. oificders eld tiped¥micthicgeptor” generally refers to
a poFy%Eptl et c%rrneprfsmg the amino acid sequence of a naturally occurring Notch receptor
protein. The term “wild type Notch receptor sequence” generally refers to an amino acid
sequence found in a naturally occurring Notch receptor.
“DLL4 nucleic acid” is RNA or DNA that encodes a DLL4 polypeptide, as defined

above, or which hybridizes to such DNA or RNA and remains stably bound to it under
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washi ng, for exanple, 0.15 M NaC /0.015 M sodi um

citrate/ 0. 1% NaDodSO4 at 500C, or (2) use during
whglwitgicgat i on a denaturing agent such as for npoi/U82007/070516

for exanple, 50% (vol/vol) formam de with 0.1% bovi ne
strihgentriyatibiantion ébndiktfinkaedisl gréuterkBan about 10 nucleotides in length.

ponV|nIypyrroI|done/50 nM sodi um p hosghate buffer at
Strmgeet spngjtichs Fischeronetrh (1) 2oy leddPihsertshgrd aighdgpperature for
walhipE PRI B P MRASEIE WRuAgLIARH | ARG 30 C. o
(2)arse Idmnn@hiylimhiaerbe rnalcogousg pgEny pehtas dermafiide, dbi eramipte, 50%

agighdgrenidpraal b TRt ormins i fafE b9 e cur i ng
po%ﬁypﬁ%llﬁﬁm ﬁl\@gocﬁuﬁlﬂhﬁﬁfﬁaﬁ‘e Hletet af Y @SUNRL 750 BIVE NaCly, 75

that i's epi t ope tagged for purification purposes.
H&AWO@METMmeﬁ94263ELL4 mol ecule is a DLL4

noadhesi he noadhesi ' S US
RRGRLBH el b Paptr iR AS ARt el L4 or one
or ﬁi@ten@draams ﬂl@féof afsed 8r behded edhdtBlolspoi®pEIGHide hahe chimeric DLL4
conmbi nes at | east a Fortlon of a L4 nol ecul e (native
€

mabgeueayilbgrnprally sharaat icashone §icbesirdl mrepstfliémeemmpp vith naturally
océmgﬁiigb%ﬂ &a&}%&ﬁc&lﬁr ﬁé ?iﬁ‘ql rXOlele% ik éhat 1S ¢ 1%0'98 tagged

hecessarily, Ts I nmunogl obuli n const ant
forrprgifioaion purpasesadhebicnchimaric Pd slassicomays DDLLY emrnunoadhesin.

valu bl e chen1ca| and bi ol ogi cal gperties of human_
ant I'B6&"8s Dlgihewmiaidhod HearsuiniadtapeeabBrsth dsttean “DLL4-

imfl{uﬁ%l? eraet 'dr}eQ?sotHed%ﬁn&‘lé ﬁo%cﬁl s\ﬂlla{t %gmblnes at least a
ICIty uman

spec I nked to an appropriate
portiomat eddldbybimotechlcrig@ivarnd veonas i wrth ad ameiunoglpbylin sequence. The

. sequen t he bi ndi.n le cit i.nterest c

im0 el in e reap 5 R e A tiBhe i & TR eiobul constant

domAMYre eS| rlﬁmﬁﬁl%adﬁe@mgre&ﬂ sk EHWRG T kife ¢a%angtbechemlca1 and
patlent and are safe for chronic or repeate use. In

biodegieal rapsthiavefhsman hetigiase ginsr inguaopdickive caebpuemseucted from
a h\l;g ah %g?tm'g ée$$en§§v%hlanr?%glg%ge %g 81& 'ﬂtelk lf{cto raghlggrré {rlgtg%luglﬁm
1mh1$1n6g16b|1[1ﬁi hlﬁg‘e’idtndFd‘onEt@ﬁlﬂ dlﬁ*nauE(G&i)’@écﬁ&néB‘ tmmdmg bpd¥EAidie of

i mmunoadhesi ns whi ch have been descri bed for )
intengetrcap ba erldcpsausingantisdy hwaacmpenisprdoauneaghgsgys are

rmoln?a 1|§/'1 gnu;nlagerﬁ{;_) ase%ﬁt?{qt HY o} s @ Fdr cﬁ%'hfca&r Wﬁ]%%ﬁed {8 #h some

arne inrca rlw
emBGbdinlogts, Wi F cadgioniisd patdd stquepceBo ngiom\dt’feﬁmp esibobeicarse the Fc
del jvery, suggests that thjs |nnuq§adheS|n may_. be
n

regiib i 3 Varian e gioay dhsqrancgpodimerne Fr gggion ;(sraaﬁqggtg}na](ﬁc region.
HI VE&@&BE@ Bﬁﬁbm%uﬂﬂmerfcrlhﬂtﬂmaﬁfe\éms Wi bl &8k or

(1993)). An i munoadhesin wnhich binds tunor necrosis
thergetde ugcTiNedhte AD4be® eemudeadbbop dat. blddling the &inding of HIV to

colfaietee i Da Ob e PR R RaALBAR ol D SLE- B

adﬁfm@c@ﬂéﬂ it p2BRGI womnchVist befRPHATvely AR IR ithis RBSunoadhesin
sh omnj§f0n1se as a candidate for Clinical use in

matyrb@aw binstbp praycrtici r(mgmiklef%aé |transt€er eftHiM (Asbkamzugp!l., Intern.
1053 ENBRE et aner.ce

el A2 a5 AR} PRl e b ARG P pesagys ocror

(TNE) By Al @Bcks dergbppd, TVSIs a promﬂarnrnatory cytokine which has been shown

to be a major mediator of septic shock. Based on a mouse model of septic shock, a TNF

receptor immunoadhesin has shown promise as a candidate for clinical use in treating septic

shock (Ashkenazi, A. et al. PNAS USA 88:10535-10539 (1991)). ENBREL® (ctanercept),
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approved by the U S. Food and Drug Adm nistration
(FDA), on Novenber 2, 1998, for the treatnent of

wo b@amedesd d arthritis. The new expanded use of PENBREL7/070516
(r) inthe treatnment of rheumatoid arthritis was

an appluavethekiy copricing dUNE &ce@O0Rquéme fiisedentn IgG Fe reglon was
informati on_on TNF bl ockers,.in¢luding ENBREL(Y),

apprgvesd by e (4P, Fagd anddirug Adnyaigtratiop(FRyR). e dloyenbe)2. 18%% for the

a bl.
AR ORI e B4R o b MIAMKETR bl e o
rhdMiandid arthlriflayhoippréved by FREA on Vet 6,200@0 Fo2Bert Zﬁﬁfﬁlatlon on TNF
If the two arns of the i mmunoadhesi n structure

blwkmeﬂ@lﬁdmgﬁé%l?wbu tscedovelhe 4/ mufiBeldhedpdh 343 7éé11|68&2%90) and

el RRS R afolTIHIRTONTE ! o WYBRRLLAY. 4% B PRI 346253259
(19002 :r¢ZA3wEd BPBhind @sd Thyler, sueh Revbiepesli:207-229 (2000).

i mmunoadhesi n conbi ni ng the extracel | ul ar_ domai ns_ of

t he lHBRE%P amsRithe un@gnoaéh%m slEyGtyre Aaye disgng spacHicities, the
I
iR S 8. G5hL 0 | nGNBRRREE b Dyl PRI i
Dittheh driad pédirdnunol. Metrb dlb211aB |(1r99f3mslemnb@swﬂlel blspemﬁc

. formed had an. enhanced ahi tob t el oi
impappagheHa CRBRiTNe el ﬂ%ﬁ%%l@é P ftfisthaotiahayrn E-seloctin
and PQRIWEH, CAcH &f WRHh dQL MBS ex-BF@ssédefnrﬁ dlﬁ%lteﬁf 6@%§ {Mnathrs.

used I nt'erchangeably wth the expression "chiferic
Bitbn@stodigh tridatedabittaké h15pfamf&b maﬁmcglqtmha fenmppwiciopo formed had

an SRR IR G Bl 8 LT R R B e SRS BT he st
imPRKSAdBsinS f6M wAsich hevaeriage! | ul ar domai n of each of
the heteronultineric receptor nononers, with a

mul Theréarmz Aeicerndbevin) in uscrhiaterghangeabbr with theovpessian ichimeric
het@Fo?rﬁHht%t%E h%g) %16 Fl%(g% %%rgﬁc%é gé:h(}ﬁlpi{ %thlﬁ;{%iélgﬁr[ﬁl cu%lr(glgla 0. a%ld

seqlen@dsni wikigh ba&thafhaﬁéncvmaleamlelcbmbmg htblirubglaalgewuea pemon such as
[ euci ne_zi pper %dro phobi c regi an, ydrophilic
they exgiaggilulas dogagn %feeaﬁ phihethgisrongfimerig; ﬁeqemOé FI}?BP@@W yitha
lﬁtlﬁielllzal‘[lgﬁ depnd, tutngﬁ a‘ﬁ%h 'Elgﬁfaﬁl”@é)lﬁf}fég gt%bl%flntrep«l%tlon of the
imeric heterorrutlrrer timerization domain
chmwywam‘tmulease&xx%n |tlnHﬂ|mneErghmbuherrconrpitts¢ élﬁte rmelgmenzatiom dornams may

tlo rlzatlon relonl’m e neerEd
inEe i Rl d P Gse P JRETHor B 3 P EE s &

hyala?ﬁﬂla%gl@m or lalf;eeft%t mﬁf foPth @ e&%ﬁe&mech% Hl%hlfﬁf% BRhd between the
het erodi nmers over honodi mers froma m xture of
chimpmigmeelsculésprfohademanic bsteroardtimon sThetmtﬂ@mebyatmmlmalm gay
small am no a ibd i de ctga ns fIro(gaé in ierfac%‘ he b
oINPT a“plg}‘%‘é’&f‘? &Snﬁf?ﬁ%aﬁ Syt Bt 181?1%PH1 Hpgzgton Fogiolt may be
endiMERE SiRhAat tsteyiptifphafdns Ho® BRISIRGH Ot YtabtiMitdiAction, Wt further
identical or simlar size to the protuberances are

Prospetf iearyationedthsterasimere venhamediperoffon faniséep Afimonomers.
Pr%?ﬁqépa%eé A Bhsh G &‘Bg P&Jl%cﬁ{rﬁgﬁnaﬁ ft%ﬁ%%iddsléé %m%tﬁadn{]ﬁle

Ier ones reonl ne

interfaagrod gheofingt palysptidendt lpmpef ﬁdea&ﬂayns (bugt ty&¥ine or tryptophan).
necessarily, .i g an imunogl ogbul in constant domain. The
Compensitryh o BaNitISS ebidepyical Qr ﬁlﬁé@ﬁ sie e protubrranges agspptionally

créa{éﬁwgggﬁlté}?a)ée bBedRREAHAGR 1 piid B Feplab 8P largk 91D adi®@Sde chains

with smaller ones (e.g. alanine or threonine). The immunoglobulin sequence preferably, but

not necessarily, is an immunoglobulin constant domain. The immunoglobulin moiety in the
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IgA, IgE, 1gDor I1gM but preferably IgGlL or 1gG . The
term"Fc region" herein is used to define a Ctermna

wo e@ramesd an i nmunogl obul i n heavy chain, i nclPBdi/n§2007/070516
native sequence Fc regions and variant Fc regions.

chlﬁidrzh{nfglﬂe pizecnh dirdEdi ®ay b€ oblamecrohe PG NIgl,, BIG; or IgG, subtypes,
i munogl obul i n heayy chain m ght vary, the human |1 gG

TgAvelghylelher lgMedut pigfebly 2QiserdRDy- defined to stretch
fro rT*hg 'ﬂerﬂfnm(}eé‘igh’d%&@ﬁ' iSH&dab dPRS %e r gnﬁélzrﬁgon QFaf rOm

Pro23 to the carboxyl-termnus t
imﬁluaogibbllﬂ[n hepsy nieaif riedinding ndue sqoorcd iFegegiond and vatlant Fc regions.

erln ste of .the Fc.regio e renoved, fqr
AL s D S O O B G e St might vary.
theqﬁﬁmqgm he@ly gi/alﬁ £6 QPRGN ﬁ%ﬁhé@?@rétﬂ%ﬂ:htfﬁﬁn AN Gh@dacid

acid encodi ng a heavy chain o he anti body
resiue it H®&n@¢rycy5é32éomfm Praxd30ofo thetarboxydrieinb ol tésrenﬁy The C-

erp SRR ER GRidBd) EaRnan BREVhiRoditadiis s g iGReion may

be F@R®MAIfor @ﬂﬁn@@t d&ﬂ@pr@mub@bf pusfidadyh BOthe aRti¥ddyL 6r B
ant i bodi es with and without the K447 residue. Unless

recopwinaatE gnginersing tBenudeie apid cpprdingiabedvivisgaiprof thpeantibody.

Cosi . . v

AR g I DAY R R By Bl i

K4df résidngs odrogiied ahntibot @ pemitlatidt viththo RUT tesiduesadetdoved, and
SerV|ce National Institutes of Health, Bethesda

antibogly pppulaloRsE g 4 HESHE A ardRpdirsmaangyvithaud P resdue.
The U ﬁﬂlﬂ&’fecﬁoﬁhir@ﬁéaﬁé}%lé tﬁ@flﬁﬁﬁeﬁr%ocghﬁe FSRUAE an

nunberi ng of t uman ant i uncti ona
1rni¥mnoggbldm hqw$ skss &Stham”of'thff E¥otdax dsum Ktabatrét alofSeguences of

t] = ff
Prolis B RS RERHAEtg SO1 R AT S SHtfe. apebinitutes of
Heﬁbfﬁ qie%saa D (691N eSREsal ? 11% Ia@d h@fé‘iﬂ b EferdfREMIRMET index

| - medi at ed cyt ot oxi Ci phagocyt osis; down
as neléahaaf febars tsf the @ﬂdwmﬁéo@eng eﬁ@pth@n@n (IgG@; EURingigbily.
recept etc, Such effe W]y nera
e et gl O sE L S Rles b AP AR G ichec Fe
re i@ ExBmp Rurg ‘e fRfd tar T dpio ey’ Malmd@@h & bolivad; @bm@l&ﬁheﬁﬁdbﬂéﬁdent
assessed using various assays as herein disclosed,

cylesexipiveFe reoepiar bipdingeaideds-drpendeii asH medispd icxtégoxamty (ADCC),
P08 RGP RRHBIGE of SN AR i bR BT Y Befhor: BOR). et
Susle ¢fficnareuhdtiong gamratlggneqme thedHcudgon toled ¢contbisatwahadinding
human 1gd Fc reglo (non. d A aIIotypes) native
do@élﬁ’t@rgc%n PRIFPRAY VgD ?é@@&%ﬁp CaRRS) &S EE ISR TIRBHARAYS a3
hmkﬁﬁﬁsﬁGgﬁeﬁkQQMn@Ed native sequence hunan | gG&4 Fc
region as well as naturally occurring variants

t he nﬁe‘dfatlvﬂséquamqea&u refiont eginpinses eoAprincasd mqualmendem'rchldo the
sequence mhi(g. fers g%oamthq; o&.ﬁ native ence

om0 Y TGHCRSY O P54 Bpund dnggtugs, Saflyg Sgugiequman ¢ fogions
indlRM of A€t kQfen® 1IRI@INARGY FRNBgiBh (HBH-A AATTAAIAGHA); native sequence

substitution(s). Preferably, the variant Fc region has
human gz Fe mggon; native sequence human IgG3 Fc region; and native sequence human
IgG4 Fc region as well as naturally occurring variants thereof.

A “variant Fc region” comprises an amino acid sequence which differs from that of

a native sequence Fc region by virtue of at least one amino acid modification, preferably

one or more amino acid substitution(s). Preferably, the variant Fc region has at least one

amino acid substitution compared to a native sequence Fc region or to the Fc region of a
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am no acid substitution conpared to a native sequence

Fc region or to the Fc region of aparent polypeptide,
wWe2@7/14¥8M about one to about ten am no acid PCT/US2007/070516

substitutions, and preferably from about one to about
paifeht/jgol pdpaide,&cd. drosi bisduit bhkt foaidbSui ton amivas AV@sUHSHUEDESE afd

regjon or in the Fc region of theugarent pol ypepti de.

pref?féb%ffqna Abouteng typheyt Hes eniogicld suBptErdensdn ¢ nﬁ%&%@‘@gence Fe
i A% Rl R RTBA OB A0, DAL 4R SRR
prqfﬂiaylpqmmedsaat leasdabmos 80Prieher bl withb nla‘ewsieqadzmra tFc96®on and/or

0
referabl Iea ou&XﬁEﬁgmobgy

rewtr1 nor e. B
wilb R TRLiof e R BfeD o AP PO B TReH PIEET s o
thoieh RS p RS AL IBH S SHBREI RSN Of

recovered from a conponent of its natural environnent.

ContAalrﬁlswéatcd”ce@ﬁb@dbemtosle ofhigh kas Foa@ruldantlféfrwandcmp@med andor

recpﬁeérreg 61‘811% ; Sond%Qé]g\ﬂf%fl 1gsttﬁléurg nqn%%gar%lmen C??in 18&11]% é:Prnggnents of its
nat@fd ¥ABfonnk ik BRNAScri a8 VhthResul @ iér@ird 36 @QlSerdktic or therapeutic uses
nonpr ot ei naceous sol utes. In preferred enbodi nents,

fortthe al&rholdwow @yl incliyde gramintasepryones, and)paar ROAEEODEY,
t
rofip B Gt Py PR Ol RE Dby B ppificd (0 0

gra) thad %‘thg weeghs of dritiboénts di@embtléd by tht Loeag imcitind, and most
resjdues of N-term nal or_ internal ?nlno acj d se?uence

prq%,rah]é/émgfs tléans%%l hy W@l%}&ﬁzk@ ﬁ%@nt (t%?bt@.]él at least 15 residues
P

r S S P 1 B S, r

hosbgemeity by §DRfi-B4 Ghhtrideocbducing lou descduven gacrinidbmay using Qobmassie

bl HEICETT O e B B RO O e ARG Qi withn

red@hBEEME ccl@stHopar lehét onbB e¥aN&ent bSGk aﬁ%@@tﬂahg%nwrbﬁmem will
be prepared by at |east one purification step.

not lesr presenin©rdieatily, hamever, f ngibadly will be prepered by at least one
unﬁ ﬁfchgﬁgeably in the broadest sense and incl ude
PURDHOCISHAI ant i bodi es (for e.g., full length or intact
monqak eials "amtibod 9dims)imna@bygbang! arankdédiat&tingeably in the
mul tival ent antibodies, nmultispecif c antibodies
brqagdesy senspjagg) é@ﬂlfdeénwl%ébﬁné@oélés (fonggadult lsagthex mitpgttmonoclonal

anttﬂgb %e(ifi?'o ﬁ{fbn@ %{t%gh{%ﬁll m@lcfltvh %htta)ﬁ)c bg‘&lgs th@ﬁ%‘gﬁrc eagﬁiéckiﬂgs (e.g.,

cer ‘ment's e SCri
bispedific hntitedéis sy lon‘gnasahléy dxtibyit tha meb&dmm@palmammy)md rnay also

/or affi y.matured. The term "variah] e" ref
ingfile FHe apﬁﬁ?éyc%%&r%qnﬁs sfievcshed Breretier 4?5& | Bispia) goantiody can
be Alib R 8R8 MEbY o ffiits GOGRgE among anti bodi es and
are used I n the binding and specificity of each

par tlihe tdrar "vanablbodyers ar the fact fet tércun portians ofgba variable domains

aitfRESsGalk F i ol e R R o BieDuRng Spg pecificity
of @&'ﬁﬁﬁﬁtdﬁﬁﬁr aftibdtytbF REpSBEMERNSigER! Hedever, the Varlablhty is not evenly
conp enentarltg%detern1n|ng regi ons (

)
hytp@d/tarqugbwt warshte daspding of qnhboclhpsahltt 1chﬁ?ap¢ﬁt1@tﬂ§1 inferee
onmal.Ns.
st ALY 18R b s S S0R e AT R Mty
bofhria m%/\@g’ﬂf-chﬁﬁ)and THixeheday-chdih Qaﬁizﬂﬂaddﬂﬁalﬁﬁ. The more highly conserved
portions of variable domains are called the framework (FR). The variable domains of

native heavy and light chains each comprise four FR regions, largely adopting a -sheet

configuration, connected by three CDRs, which form loops connecting, and in some cases
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native heavy and |ight chains each conprise four FR
regions, largely adopting a b-sheet configuration,
w@eoomnaeiced by three CDRs, which form | oops conP€rm/UB2097/070516
and in sone casesformng part of, the b-sheet
forsdinglpartio thelhshdCDRaucture eahd COMaiin cadhechiagl e helgeb i&lﬁer iimclose
cl.ose proximty by the FR regions and, with th

PropyiggHy P dhokTh é@gl@wwﬁ with Hier(1BBe Gomghe pehey %%tqoaﬁlbafe to the
foﬁfﬁﬁoﬁl ﬂl%%ﬂflgéﬂ"g%aﬂllg%itg 6f aftidalk n‘g'u at(e%%F I 8hcSbf Proteins

equenc oteins of glca nter est,
of FnftiholBgicali lotereshdtiftio Eelitlohn]STamdnal hlsufutd-lefﬂﬂd:d‘hth, Bethheld®D

91 The const ant .do are.n i nvol ve
(DS oDt e St o B rs IS i Bairen aney to an
antpel Bhtlex it @H@u@@f@&@dr%nétféﬁ@ tshON s padtiGiPat of the antibody in

participation of the antibody in antlbody dependent
antgleidiytdependeokéativiay toxPeipai n di gestion of anti bodi es

Car TS elgidr SRR BRI P I g BT ding Fragments

calpdalt "FEBNfrBE et g:a@ﬂ Weh a8 Panlti@sh-Budling dﬁé arfd 2ERRIA4L "Fc"
whose nane reflects its ability to c;¥stall|ze

frageaget, Mposereaprd isflete s ARty tpicaysedlizaremtibh' Bepsinstesgiraent yiclds an
F(%)Z}%a ﬁl%n# o I?agtt%? %ﬂ&ée%n&)'rﬁﬂl&gg %ltése%d?.p gjtlﬂ ?aﬁ)%{)l'elolf cross-hnkmg

Cross ng anti gen
antégeni body fragnent which contains a conplete
anti genrecogni.ti on and inding site. I.n a two-chain
Fv SE i Jie MMM 4Ry ga%?@t“én@? CoRtENTRFOTBR g Hatigen-

reclagﬁfﬁxn af'i‘{' don?cﬂﬁ El'teg hﬁl act%' dTla}ﬁaIE\; g%n qﬂﬁ?‘é 0111 E‘or{sis%f a dimer of

non- coval ent associ ati on. Pe- chai n
ons peviyesnd ardigh¢abain vangble d@mhungin tighth aomcmaiﬂem b$sec1at10n Ina

. d in can be covalently.lin a fl . pept.,i de
sing Rt B SR ndme e ond etV R R e Gvalenty
linR&PREA ﬁbﬁblerbeﬁtldéjhﬁl&'i kgch tRAItHE [ipkt@nd %@&@g&m&stcgn hidtiate ina
in d tw-chain Fv species. It is in this configuration

"diptegic” stectyrh padlo@RRIO dfat ene hwarghdiaby epatrwailtis i they eppifiguration
tha{t %eed[@ﬁ_ @Igﬁn era]ltclll % I ndr{laﬂ 11§t|61%a§e02de Xlﬁe S%ti%a?% %m({lng site on the

surddtieloff étit- WHL rdgnap @‘dllfebt@\bdly thdsik @Mdnmdhtlgé'[bm&ﬁg specificity
even a single variable domain (or half of an Fv

to thewpribadyndloyravpr.ehere sicpirs agipele idpmeint (9F halhobwn Fgeerpprising only
i QEEPAASRARNL o A SoRP PP BL AT sy atconst

at;slotv&raﬂfh&tyl%hhltﬁleagmmﬁﬁncahgmecont ai ns the constant
donaln of the Iught chaln and t he flrst const an

domdih Felofirgment al§pecontansthe ranshnt gerpeingal gyt Shaip apdphe firs
cotstHYEARinf (Eg—g‘j%@ iR v By dei F8n&fts alffe‘?‘ffoﬁ?ﬁéﬂjﬁ'@g?nents by

at the car termnus of the heavy chain dondi n
tha auditiediafg feweesnduemat thecydosy meEmifus @tﬁmdte:aay] tlnabm AyI1 domain

incpi o TR R e P e et ey g« RSB g designation
hed ARl Fab' B dhich thé @f&téﬂi@ RKidUERYHE thE Coltan? dambinkBEd a free thiol
frag} ment s ori gi nal were produced as pairs of Fab'

graupa @n@hﬂddrfragam@tsmrmg@llofy’sqr@ presiycgseaspaarn of Relmfragments
Whl(fhrhe avg %pn\%%ncgls STy Blé%we 19&16 (?tﬂer C mYcafl nQ§ 3f antl%ody fragments
are also known.

The "light chains" of antibodies (immunoglobulins) from any vertebrate species can
be assigned to one of two clearly distinct types, called kappa (k) and lambda (1), based on

the amino acid sequences of their constant domains.

-17-



10

15

20

25

30

The "light chains" of antibodies (inmunoglobulins)
fromany vertebrate species can be assigned to one of
woemw7akmsr |y distinct types, called kappa (K) BOmuUS2007/070516
| anbda (1), based on the amino acid sequences of their
conglepaiditpomihrsinepecidisagicoce éfithe asfistunt deainSEGueieavy chains,
of the constant domain of their heavy chaips,
impyReE8bHES §RT R asigicp &0 diEiereh eldstes EF?TP SFehye pigs slagses of

1mﬂﬁﬁ()@o@ﬁlﬁlsf IgAe I?Jdl‘%ﬁ %G"‘ Sn& ?gsl\qf aﬂdﬁ@g‘fﬁ%iﬁtﬁé’ée' AR be Elgﬁler divided

and sSevera ese can
1nt6 uubdhze;sesc(lsmt}qbestb e.at, (ﬁg@hﬂgGaslg@@ [dGhighbsingd IgA. The heavy-chain

lgd,. 1g@&,. | gG3, | ;o , | . Th .
copdiny forfigs et Sotesaht oot Ateret Albstel o i neelplylimare called o
5, Q ' ﬁrﬁf }@ '}Esp%bt%%%e sTief su'bﬁﬁ'i‘t' gegi@BY b GrRL Enfealibed c@mﬁ@:ratlons of

g, respectively. The subunit structures and
dlffdwé@las;iqmﬁsmmabglo@dmsgtmm:lul snewf di fferent classes

f i
1? r algﬁmw O(g' fo%%%eﬂ Y 8%1§P§\§%HIE§&P gAa?léﬂtac %{15(1:3?dy, wherein the

poivhipaereiabl Wi 27 1dabeonROpricF@iblp hﬁfsﬁéradﬂ yf hetfahdtidn@hormally
| east one, greferably nost or all, of the functions

asseeieredIigh thasRtion wHCRPICRON frmen et pubogbie Fxpmales af antibody

frag&c+tgE][%(f']ﬁ;de%%ppgdj#(Eﬁébwﬁ%%ﬂ&}(ﬁ%&&ﬁ%{ l‘ﬁ%g}aﬁ{tﬁ)odles single-

chalh ab@lsbdgsnolbéuiesanndmiitBbpeli s antfiodgls éednaidrfran hntlﬂmﬂiy fragrnents. In
nolegéles and nultlspeC|f c anti bodies forned f

ong FPHGENFNt AR GERMY. fragmeaheoreRE R AHBHISCN R Cits $1'E’fd>cf9he intact
antiBH g'yﬁatthlfsqgﬁﬁssﬂ?esﬂﬁﬂr\{nghﬂl%tlgét{] rbﬂo f@mgédlfnlaﬁt an antibody

i ntact anti us retai ity to
fragmbntg&n ethpbmnb tlgat cemrbnshs rienkg regmnarﬁtalbmtyea‘st algmaa“rthe; biological

r e one. C ses the Fc r
furgflop G TR e B F el Vit B i B PR PRl Th O1 Huf F pRicy, such as
FcR& SR astinddy hatthee Efodﬁl%ﬁbﬂ) mmb@rfuﬁétﬁﬁeaaa cbRpRihent binding. In
intact antibody, such as FcRn binding, antibody half

on¢ gmbodiognt, an a@tnbodmﬁ@@nfeumtaa r@@noazﬁ@nt@mbbéwﬁm hisi andinrvgvo half

hf%ui]?gtgg 1aﬁfrb Orgllhl%lrp tgtéla at?iﬁt an 1h%cgyd lenofr Ireragg,v@ugh an 3 arllt%ofi?’ 1;flragrnent may

codphsd cﬁﬂ&ﬂt@bh Yingliny drﬂlrhﬂk@d &ai PE afucidtdapauly of Edifereing in vivo
such an anti body fragnent may conprise on antigen

stabiliiori§e AeginFitnked to an Fc sequence capabl e of

CONfRL kA HO: ee%éﬁé%’ql%%q%’d i VRG &rh% %\gﬁﬂﬁed Je'i‘%n‘r&‘é@to the

"hypervari a
redi@rseifan mefiesdsy vaoiabloeomadi whish afe laypeaatinbilo dy sogacneizng/or form
ervarlable i n sequence and/ form

domaj.n are p
Str%qt\l@by Gvglil QY |(E“é1&r% llyofyuIoodics ePrapYisF Sig m%‘@a}agLe regions; three

12t h
in f(h‘ém'i (5€ I?;%;Hj}gﬂﬁf t‘tﬁﬁe:e égiﬁ%eﬁv%ﬁgl g/{f (LE? A%%n{b@r B*"I%Egﬂlanable

re gmmbﬂmeaﬂoﬂs ypemnvueae aabhe magnmseﬂelharﬂeatf ihe mb ar(é)mpiemsmarlty
nd.are_enco The Kabat

De he ﬁ]eglla n&@?@‘ﬁgﬁ?gﬁﬁé )qn é?oéleB%%@alaB’ﬁl%ggﬁcﬁgﬁé o Xcommonty
uséda('lﬂaﬁﬁ’ﬂ dtlal. YSNEnRE Bf PREIADST IniRiiHYidal Usefdst Kab@d. PAblic Health

Sequences of Proteins of I nmmunol ogi cal |nterest,

SeBds. E@tlorah bistigutesee] HenltBeBothesda, MAX ((E94D). Ghothie sefess ieftead to the
1 . Fefer t

o8 bt SRR Rop Rraeh b At Ll M QPP e

AbiMg ﬁ?pelvarlaMH regiBh®teprek8ft: (b 2drhise b8EVeh thelkgbat CDRs and Chothia

structural loops, and are used by Oxford Molecular's AbM antibody modeling software. The

“contact” hypervariable regions are based on an analysis of the available complex crystal

structures. The residues from each of these hypervariable regions are noted below.
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AbM hypervari abl e regi ons represent a conprom se

bet ween t he Kabat CDRs and Chot hia structural |oops,
wana7asmsused by Oxford Mol ecul ar''s AbM ant i boPgT/US2007/070516

nodel i ng software. The "contact" hypervari abl e regi ons

are based on an dweapYybat of AblMe av@hdthial e @omngakt ex

crystal structures. The residues fromeach of these

hypervari abl e regi ons™are noted bet-ow. Loop—~Kabat AbM

Chot hi a Contact 4l [b3d4-44341 b243k34 Jg2631-321 439336 L2

L50- L56 L50-L56 L50-L52 L46-L55 L3 L89-L97 L89-L97

L91-1L96 L89-L961R 11H84-3635B5MH266 HITW-H6- HB26-H30- H35B

(Chothi & Number Ta) 60 HsoL RsOts0 ek 530 Kk oha7- e
M3 HO5- H102 Oyt HLOA. i MU0 HHS% WIS pesoLass bl e

regions may conprise "extended hypervariable regi ons"
as follows: 24-36 or 24- 3&Kqbiat Numberig® or 50-56 (L2)

and 89-97 (L3) (in =3 505

49-65 (H2) and @a-ﬁ?@%giﬁ?ﬁr@o?{%@%oﬁ@%‘%n t he
VH. The variabl e domai n regbisasuab&ingynber ed
according to Kabat et al., supra for each of these

definitions. "HFard¥bHied di>0- riési-Haes 4He-Habse
vari abl e domairfy q@;kgﬁg?nggggfuhg§ﬂ¥%g??pyq@kyﬁﬁbﬁble

regi on residues as ne erm
"nmonocl onal anti body" as used herein refers to an
anti body from a popul ati on. of substantially

[3

honblyeratiadlartgignsdnascomprise “extaricd Jgpeivarighle regions”™ as follows:

apt . bady | S14pg avi ane. IGE }
2420 TR BT B0 19 089709 s LSR8l S0
or ¥26D 4H partd - 1085 p4ai02 9 961102 i 3 pingtiel 8H. oFhaofartable domain residues

nmonacl onal ntib .. such varij.ant eral Ly. bein
ard RS oot KhSEL, e o o B e R
t yprreahdeW ok cdrUeRS r&idRE bRk \aaaRE ddhiath Rsidues other tléan the

pol ypepti de sequence that binds a target, wherein th
hypeivgeabli rediongepducy pe petcthedafimgdience was obt ai ned by a

progess_that includes.the selection o si ngJ. et

b1 ndPheporypErEaTEiE SR ARR Befaihaftfyd

popahtyReetsubgasiyeneRSendods aeiRdsei.c. [ the ifkigliegd] iaffibodies
process can be the selection of a unique clone froma

compiising fheypopplatipp ad dendigabhandéor Hingbibe seype pRiictio g cept for possible

. : i . :

S B A0 S AT Fledb P BRERLARTEN Y Eb S0 Sy Sariams

geisegUebweg p@sendén fidr Aeoualst Suchdnordoeionakanipbey tyipically includes
improve affinity for the target%6§o humani ze t he

|
an ARYRALY BMREFIIG SROGIRSALLS scaBerCrihad Pinds pdargrlo et iR c Fect-
biIféi?t?ﬁdé%;&)Hﬂ@ sequlnd SR iLS! thyTHHICHE Mkt iffudel thd dRctibPof a

single target binding polypeptide sequence from a plurality of polypeptide sequences. For
example, the selection process can be the selection of a unique clone from a plurality of
clones, such as a pool of hybridoma clones, phage clones or recombinant DNA clones. It
should be understood that the selected target binding sequence can be further altered, for
example, to improve affinity for the target, to humanize the target binding sequence, to
improve its production in cell culture, to reduce its immunogenicity in vivo, to create a
multispecific antibody, etc., and that an antibody comprising the altered target binding
sequence is also a monoclonal antibody of this invention. In contrast to polyclonal antibody

preparations which typically include different antibodies directed against different
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mul ti specif ¢ antibody, etc., and that an anti body
conprising the altered target binding sequence is also
wa@20onesBonal anti body of this invention. |n cPOL/USRN7/070516
to polyclonal antibody preparations which typically
deternindtle (ehifobey) ediich anilbblodala,ﬁtlﬂmdﬁﬁtaadomﬂas tintibody preparation is
dlfferentdetern1nants geplto pes), _each nonocl onal

dirgeied BBt APINglSHSHIBNIRTE PN AR ARtEgsAy I pdditioma their precificity, the
mc{ﬂhElgﬁ%}%ﬂnm ﬁ%%aﬁgtl(ﬁis gl @d\%ﬁ%ﬁédﬂs nﬁﬂt&t ﬁfgx %C I tgﬁfac'rﬂg}? n.

ition"to their speci
unemttarivioelted by eper ahhmnsglabdlmdvmq;lﬁ@u Ymompcidmat” indiegtes the

are t cal |y .uncont am nat by ot her .i obul i ns.
chifdenlahs uibodigh BonG ALl At a us e Hafpdegpuopulation of
anfibRIANAALQ ¥t @%e%hﬁﬁm@% %qﬁﬁ%g‘ profh@ion lé)*?ﬁ{eadﬂlhgé‘ébi by any

hompgeneous popul ation of anti bodi es, n '
paticniet mgthwdador expmpnlé.ibe mooml@mal @ntlbﬁdletshe bansérdboaycq@#ance with

theéﬁ%{%@g?r t Eélg}ijotnaﬂl%nl?%%lg%e li)%a g%r&e }zgg 68%111%1?5 mtcﬁi@m[%’ gog eﬁf‘mple the
hybrideid nethody g D& ofRd et DY Natwrarisetansqi 918 chaieivesal., Antibodies: A

i ncludi ng, for exanple, the hybrldona net hod % %%
Lakeratosy Mapug) (Coldpring Habms L4bmaioroPsys. 2pg el o\)B&): Hagmmerling et

al. At ARAGLIGSa AiinBBRE B PT donfs53kS. 6§ﬁ" VB0 1981)),
I ess, 5 Cfp ﬁj

“Laboratory ner i h t al .
redombuMnnDNPOﬁﬁ’[hoé\m(Seb,(Edg £E. Saiﬁ’dteift-l@eM ,8 Hy567) Ciﬂﬂgs dlsplay
63- 6381 (ElseV|er r econmbi nant
teczéqlﬁglag (ses e €l a@kson@t § Nﬂévr@nlgﬁx@* @288@89@6%%%%&& Mol.
i t e g
Bid! %E?ggl Sgg '@g}zﬁi%ﬂég& %tgag ﬂ 1\%1 B OIQ%‘E%?SZIJ9 o (§b04) Lee et al.,
J.MB dBipl. 20095 5813 51993 ((Z(HHL)Fellﬁuﬁtﬂ‘IBrC@t Nat. Acad. Sci. I\Y@$A lBi1(<3|4) 12467-

123880084 by g et 2D aacda? gt

tecii@é%gég forﬁ&ﬁ%mg%a% dr 2HBAN-likandtibREessh aﬁimals] that have parts or all
| munol 284(1-2):1 19-132 (2004), and

of thedmmahoginemoglobulpr due gvgemwdmgrhumwammumglobuhn sequences

o anuat SR v 1P o osB YRR B Rronduh 0P

Jakdﬂfﬁwlfw@aobﬂﬂolcﬂN@teq&@ﬂC&S (S2e90:259. (1999, 1&&86%58&931 Nure,
1996/ 34096; WO 1996/ 33735; WD 1991/ 10741; Jakobovits
362255258 (K98 Brvggamanneaal., Y in [ignuneo7:3561993);1883katent Nos.

1
5 ASHRBNSbes L sHon o b bFeianaRS B WTha071 755 U
PatEﬁtNGst 5NaES,803; 54585,800;5, 9333, 88535,156,3003368F; aad 5 661,016; Marks
nPhar 5, 545, 8Q7: 97/ 17852: U.S. Pat
ct ge A@Ts&orwl%%h% 758@%?%%’35, crg;eteghs Nabige, %ég '\55?50994)
MBS Nofke BkQ: 81@8@&1@@4)’3\'&%&1‘&4 Iﬁqim&le%xtecﬂ&lo 14: 845-851
779-783 (1992); Lonb ét al., Nature, 368: %%

(lﬂ{%ﬁlg‘ﬂé)ubelfgar, MNaswon BINathIIO@gySB‘B.S%Z(EJ%iDSaI(dﬂ%@)n;g and Huszar, Intern.
[ i hg%wgg 1@@ ure Bi otechnol ogy, 14: 845-851
b %%? ture Bi otechnol ogy, 14: 826
( 199ﬁ)1maﬁ‘1@6‘d"%ﬁﬁ§619ncﬁﬂ%rﬁ!ﬁ§@% S Rt bddd- ard BRTHREAL antibodies
13: 65-93 (1995). "Humani zed' forns of non-human

that gongain minimhalspquenes deiicdSroar eort:hm@m iremypedlelpdine $'or Hgtmost
paﬁ%l%mamﬁeg]antlga(iles%grq HEl gne mqglinlloggd uhnﬁ E}?&Hlenltj %nr{%ody) in which
resediich B@di aeﬁy@['\%rﬂabléﬁﬁglbﬂ”ﬁﬂﬂl@gb@ﬁl@hﬂ 48 rdpled Py @f¥liducs from a

anti body) 1 n which
hypervariablé region of a non-human species (donor antibody) such as mouse, rat, rabbit or
nonhuman primate having the desired specificity, affinity, and capacity. In some instances,

framework region (FR) residues of the human immunoglobulin are replaced by
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resi dues froma hypervariable region of the recipient

are replaced by residues froma hypervari abl e region
wW@R00a/1m3889 human speci es (donor anti body) such BET/DB28B070516

rat, rabbit or nonhuman primte having the desired
codg@ponding nby-humbih rddidugs. Bunthet@pPRC htitanikéd @mitedies may comprise

i nstances, framework region FR resi dues of the huma

man
residus HBg S Of fongd ﬂ%theéﬁfrla@efoﬁ Pl 019y aRiEhrdyy gse
de?ﬁéaQHﬁsSare Md% RE R Ereril gﬁ@ﬁc&fffﬁ) \g‘hqtlﬁ'g' géH%Ya,l the hurnanlzed
conprise residues that are not "found iIn t e-reci pi ent
amaanbudwonmnsﬂ&ﬂh&mﬂdhpﬂlahﬁﬂ@mdmw EMEspunﬂﬁbﬁmcanmmnﬁmnmns
. are de to fur fine anti erforna In
in §hiaricr stuniahaal obBeuiprBoaPTaror EURBPPELO thost or a non-
huSER %ﬁ‘ﬂhb@bﬂ)lﬂltﬁdﬂd aq)lfor%{lbﬂtﬁﬁﬁll ANSF tHRNR L HPHRE bYa Bﬁﬁﬁan
vari abl e donai ns, Y or substantially all of
1mnmeogiyblémqumbe Th@ bp@ammdr @gwodxd optionaHp sall efsogomprise at least a
i ng obul in a 0 tant |y al
ol AR &R Rt MR BEe P ke DG BB b it
imERAGEDEEIn. THe fivdierat@as ssdydR9 eyal 9Pahrab|: yzzMsJZfB (BIgsR
conprise at |east a ?ortlon of an i nmunogl obul i

Rigchmenanat aly, &&Wﬁ 38F3$3-39 p1 A |a§AdtPﬁ%ﬁta &lrrao@uﬁﬁﬂct Biol. 2:593-596

(1 995?‘3?%9%%}) (thg)glgé (é@%v% ?Ieﬂrcﬁq #afgrﬁnée%%lt#&) ﬁl%i?alfr‘ tVf%lvvam and

Haﬁﬁ]ZoﬁZA’imSAﬂefngB&}lmaaﬁa dmBRrast. a;10CulrlS.(19R); HﬁﬂflslpBlochem Soc.
2;593-596 é1992 See al so the follomnng reyvi ew

Tr%ﬁsgqt@mw AR 83818 b Sugleraad Qrﬂ@s 61 OpBigkash- %A&8-433 (1994).
Hanme
B
chdiB 1ded86al 10 8Bor(lba8BY goukitn t@rapahdBipsgperCas in anfbodies derived from a

i ch..5:428-433 (199 c' )
partichlet SRS Ie L Pt Res g syt poy SaneotuBg s axbils fhe
rerhdifidr of AR dhain@ﬁ g {deaticatntifh di"hoﬂl%g%bﬁg@&mte@pondlng sequences in

correspondi ng sequences in antibodi es derived froma
antpimduqs tzed Spacinedicospebish onbéloeging taranedrer petiiagly class or subclass,

os §Rlien P SR BHUPSURT o P ias Tub G5 BT TR B8Fea Blotbdiu

actwifyr €5P.aneint BoS 2 BUE S 6B Sand M &iisdb xclil esrdieNlaM eflcddr e USA
er species or bel on ng to anot her anti body cl ass
81 &85 k@ﬁéﬁ @§§4))a1§umémlzecb§lt%06@ Aehted hefeins iscrsubipgt o elimesic
D diQNY as they exhibit the desired biol ogical
act|V|ty (U.S. Patent No. 4,816,567; and Morrison et
. 'SiRgeechaldaiiv". or Asett’ aﬁﬁbodyLﬂ&%n&htﬁﬁ)ﬁﬂprﬁBﬁﬁ: VH284 VL domains

i zed antj body as used herein |s a ubse f.
of arﬁigi?gw wheggin thesg .degnams SFTiIPenE Hiat Hglg %‘{?lfg‘@m Generally,
the%l?b @an}seﬁt{&%ﬁﬂéﬁco PRES a%?ol%@ﬂé(b‘hﬁ!&‘é} b¥’cwé$ﬁ'!§é Vi £l vi
ant i wherein these do are present in a
domlanng iwehighodnaplep thede e hafomn tEe desiat Is‘gructuﬂeefosmﬁgen binding. Fora

e YRR e P R o o it RRRG|oB8 D, vol. 113,

Ro"sé—‘nbfu‘ég’ M Msokash ! Sﬁnﬁ%&ﬂfefrlug eNéw 'Yo@l@tppg%D 9151(3'1@9@) For
a review of scFv see Pl uckt The Phar macol ogy

Mondel “@nﬁgenAnQ p besdriesningg Iantlglells*o “Fh@@eﬁwléoéﬁ @Ianl\mg\cmely bind.

Th%\ga%géé[ r%slﬁ% a¥ Evg&:gf’l%j&léi{s caﬁ%)ocflé/gt é;%u%lélgzgatc?dl ?1 1 Cﬁap@n or other
nat@ﬁill'yt&dwrrﬁlg r Splteaid d6alpoubd NPreferably, the target antigen is a polypeptide.

The term "diabodies" refers to small antibody fragments with two antigen-binding
sites, which fragments comprise a heavy-chain variable domain (VH) connected to a light-

chain variable domain (VL) in the same polypeptide chain (VH - VL). By using a linker
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The target antigen may be pol ypeptide, carbohydrate,
nucleic acid, lipid, hapten or other naturally

woee@anticey or synthetic conpound. Preferably, P&BEUS2007/070516
target antigen is a pol ypeptide. The term "di abodi es”

that &fte6 shdrotosaiiwl patitig badyer thagwedbmains ol thevame chaln the domains

antigen-hbinding sites, which fragnments conprise
ar@rf@%fx?g I il With4h esnricaemanTiomalys Somnadet et aldacreate two antigen-
: a I [ n
bdd%rﬁ%}%? D%g\ég{?g ?1% a%s&ﬁ%ﬁ nfgr.é\f{g 1'33|f0trn|3§arﬁ]?igelﬁPe 404,097, WO
9341006 k haod Hollon gzt btml\l Bmcr Na‘g zbeth\EanUSlAe 90 4464t (i§93))1
t he s; chal t,he do I ps are forced to.pair with.
theAchBTaé‘r?é‘H X THBNRIVACh HPSSEHSE AR AMUIRAGH sHagenseadtieh

coﬁr&‘lﬁoﬁd‘sttb genii ef# hﬁ‘t%o%l'ytp?c?duc& apgﬁhﬁﬁn @ﬁ&oﬂl@a%‘ﬂeblbﬁﬁdém&ﬁg any of
ly in, for exanpleé, 097; WO 93/ and

theHe¢Hniquge forgnalgng hpnac antﬂ]@thes ag\dladosegcherelms]&hls deﬁmtlon of a human

oS SEEREHR AR 4 ppe T BB b LBt Fitgen-
birdidt re§ilu@n anti body produced by a human and/or has

been made using any of the techniques for making human

ant Ao affaytyagatgresic iapsleasiyHe pes with PRE o1 herq 4liorations oF ong or more

IR Erogﬂ&/hféﬁ%suﬁﬁﬁ ﬁh‘i ﬁr%%ﬁﬁerﬁ’iﬁ 'tli{édaef‘ﬁn@ DEAROLEE, y for antigen,

Fisin RUman anti gent Adi ng resr
coﬁpareafcf b phrkiyt a'iiﬂbddi}ed'hlch rotHastypobsesOthesadltchatdnes) orPremfred
Lterations .jn one or nore CDRs thereof which_ resu
afl }%tyaﬁatmsraavwé?ﬁ willhavg @angrpela; @reveR Piepoks e HEHss beFhe target

an gﬁﬁmt gntEbQ)d?es Q?J @B&u K e?oZ&%’%dW% Rﬂo\gﬁ) f5th@Qk. Marks

ssess t ose ter ation |n|
et ataﬂinm/é" dclmmiogydd)l B9-TH3l (1992 \desardes afingty noatu@tiem by VH and VL

ol TR it R b sl 00 8 op PR ks T dfhgribed

bytli_a@rb@srét al. YabkNaflAcall - SBIod A 9¢RR0Y-39Y3 @1@9@7 %cgﬁf{”/eLt(al. Gene

1992) describes affinity maturation

16YdfEil A5 H9EY;| Y algon Rehdo mmunelg & §9% - I04CDRY Antichson et al., J.

imigaPOF R34 E- 9 RRR) Sn TB50ISET 4P B PBE2 R0 b 06 TR0
Cene\nlib8dyl Aoffel® fifnk¥8hy reféekd MBsEbioRlgical actlvltmmaﬁﬁbutable to the

155:1994- 2004 (1995); Jackson et al., J . I munol.
Fe 1eora egive smuewg%a regigR@T B #rid eqquance variantygg region) of an

tﬂun tlrﬁi%ﬁa' %ﬁ@ fb?)ag%c’seot)@gt Qgﬁl%leﬁ %g%ﬁﬁ)toﬂ iegfgctor functions

ons 1 VI
inchddet Ch)qlbaialhreg etnml doh@ld%ﬁent dgp@der(t&yﬂﬁtxm@, Feqerepoe bireling;

r.egj on or, am no i d sequence varjant Fc reqi on) of a
an bﬁm@a?ndeah%ellv%&awwwwl%ﬁ @@/ Phagcyioals: g glgtion of
celg%ur?d% Q ﬁbrse{ o LB QI rgéé?%r) QRg B &4l dGatidel 9 Di nd' ng

ment “dependent cytotoxicity; Fc receptor
bi nmnmgpdﬁdtpebddycdlépmdmm cytetbkicitgdoatAdAICEY raftexo eiforyn of

ey Pl S GG Bt Py Brpa Sy i (o Presert o6 &
cyt@dxi/édl s @8 ? ariith fabﬁ(‘i’]l’ K@'&gﬁﬁhe&%ﬂhﬂmu%ﬁ&%phages) enable these

cyt ot oxi Ci ‘'refers to a form of
cytelaxat foﬁcéqrtoylm w bmcil sirecHwel B toean 4@lgbmbﬁaimgrtﬂtge1:@ell and

suttsg(%ge%!ﬂ %cll ghg ari%gtl (iD iy W&gecer Il"ﬁen %IbtctyogOt ax| e %ﬁ 8yt0tox1c cells
andr&ierabpd1a@Bsneqeinaifoe sﬁdh&ﬁﬂmg. The primary cells for medlatlng ADCC, NK
cells, express FcyRIII only, whereas monocytes express FcyRI, FeyRII and FeyRIII. FcR

expression on hematopoietic cells is summarized in Table 3 on page 464 of Ravetch and

D2



10

15

20

25

30

cytotoxic effector cells to bind specifically to an
antigen-bearing target cell and subsequently kill the

wo a00gai3e8el | with cytotoxins. The anti bodi es "BCTIS1008070516
cytotoxic cells and are absolutely required for such

Kikdt] Ahmg RthEnrpﬁmd‘r@I‘%m% (199 HorTomeksaADOC ARGy dYi4 rnolecule of
cells, Er ess FcgRI11 onl %%V\,her eas, nonocytes expres

intpregfRin InPARADGR aSergieh ps thebdesesiprdeiadiRatgpt No. 5,500, 362 or

5, 8@? @3? ?P PE&LI 6. C?ét%ﬁ‘t NS W%'rﬁ%}jbé &r%‘%*ﬂle@ %Sé}ﬂl S8&Qfor cells for
Ravetc andKi net, "Annu I munol 9: 457-92

suc(lﬂi@@ﬂy)s incTedegssiphsraDOG] amhbmidgar oéllw(PW@):aﬂdd\I afiral Killer (NK)

| nt er est ninvitro A ssa af.
colpetidrityefnot il RICERERHy sBearticiiSdt ippresymay be
ass%’gs%@i@wk)ose g Pal @£H1m|élpmo@el7s§3h 258atBYcIRRd WC&Q\%W@&I. PNAS (USA)
Useful effecfor cells for such assays inclu
951662i6ph€tW8).bl ood nononucl ear cells (PBMC) and Nat ur al
bchc:ﬁ%‘t(‘m K}fF %lto%?élts hgeﬁé@g%ﬁe\é %lg%/dh eﬁ‘i’re%gg‘%e ?%énorﬁe%RS and perform
cffB8PRABrN PYIAD e celld B Ao 1k Fé?ﬂﬁi rﬁilesé?foaﬁl ADEC effector
di sclosed in dynés et al. S (USA) 95: 65
funclionExamplesafhuhirelctkocytss Iwhsch mp@laleew%yn@lgd@/\mrmheral blood
X SS ope orm ef f ect or
RS S PV R i e Y REN S B G Pty T cels and
nelt€pRilk;| wi EBRNRTS DAV 8fih £ pilefirel UTed ¢ffdttori¥BOMag e isolated
of human | eukocytes whi ch nedi ate ADCC i ncl ude
fropes nghersarrcp] sedramphordcl ear cell's (PBMO), natural

neut Fosi ey i PR pRRES R P @ Fhe Rafi an

antlhelyefrhe qbteférraBFdIB isnnative sct(ﬁtéh@d Iagndn R, aMbﬂeTolvme a preferred FcR
sour ce, g. fromhblood. "Fc receptor” or "
is @@s\@hlplbb@d& anp f(a ptghody N%xgaramﬁd%cep r} éﬁvéi ln@lud@gp%ﬁmfﬁ ofthe FeyRI,

ef d FcR,ii
refflh A DLRRLS Do 0E T Puth e BB o Forns of
c Y 10! "d¢! c
thegfg@t ﬁlgbflzc g%?mﬁ &gﬂﬂ@ gﬁ%@ Egggulquﬁg udb(E:1 thgisé:lg ERSEPARAIIRIIB

(an 'heliibdinggeaptoe’)i whmh rhlaamlmllan@tnaiot@rdmﬂuwbg/thspdhl%eﬂrlmanly n
for of. these recept FcgRI | rs include
har RS A e LIovl AGT SERFEP T TR &C@@fw {gifmunoreceptor
oL O SR [DHL IHANE LS, P g5t
FeyRlificostaink @n mmunémbwplat tnyrugmeémsm mhibiHogRnO® (diSIM}unnes
an | nmrunor ecept or tyrosj ne-based activation

cytoplpamyc damaip.d seerevisivad mndDafsom iy Rey- Bm%@méc?@étw (1997)).
FeR§ %lrkﬁe%QﬁhﬁR%t&rhn'dm&oﬁﬁﬁﬁ H&L! Itflﬂﬁ'hﬁél' 95 Jb% 9@91) Capel et

inhibrtion nmotif (ITIM inits cytoplasnm ¢ domaln
al. rlevinewnithads 400349 0,994h raud dREhaas d:traﬂmhdlab @bn.2d8d. 234 330 41

(lﬁéggam%ﬁ@?ﬁggé gl\éi fi ntggerg %éet ﬁn qre Pguren grgcornpassed by the
terhlmFQRU USEHY dﬁhe“tel%@ a3 n(cl&ﬁﬁ}he &Bﬁatglerebaﬁ& P&R@'Whlch] is-
in. 126: 330-41 (1995). Ot her FcRs,

respﬂ@lbld ifergthe ﬁ@@ﬁéert(ﬁ nipgerngldgOis to g fi:tns {Geyer gt alr, 8, Inynanol. 117:587
(lgﬁﬁg? ud elsn[Sl £ alb)r/‘lleo EZ ) qrfrﬂe%‘g%‘ﬁgﬁﬁ rﬁn egu\-ll?:lhhe% Chtf?%{eronst%élg 8

S
1mﬁﬁﬁ@g16‘5mlbise for the transfer of maternal 1gGs to the
I munol . [117: 587

fetus 8 ¥ et J..
0/42072 (Presta) describes antibody variants with improved or diminished
binding to FcRs. The content of that patent publication is specifically incorporated herein

by reference. See, also, Shields et al. J. Biol. Chem. 9(2): 6591-6604 (2001).
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(1976) and Kimet al., J . Imunol. 24:249 (1994)) and
regul at es honeostasi s of immunogl obulins. W00/ 42072

W@ Brogdim9 descri bes anti body variants with i npPC/E82007/070516
di m ni shed binding to FcRs. The content of that patent
pubMeréds@f measwpedihdiagkd chmﬁerkpomi(@d ehgc @lhetleby997 Hinton
reference. See, alsq, Shields et al

209)pBindgaye hygwn FeBodn yivesnd ée%mbhalﬁléfgsqﬁ hpﬁl@n EPRH |hF€é1 Etfﬁmty

o T 58 & A o B 0 o ol s
exjprassarg roiRm FiRgh oadnf privhatys ddomidistgedowithy preepld v:be&mt:lmiyﬂmtldes
assaye in transgeni.c,m ¢ ansf ect ed u
oot PRIl ponsaai o RS COR (iR IR b ES of 8 ThEet cell in

theﬂggﬂeﬁbééﬁo%%l%éﬁi mgvﬁ%nvcﬁfth@ﬂﬁssﬁhm &’cﬂﬁ@%ﬂn@ﬁtﬁ)athway is initiated by
Conpl enent ‘dependent cytotoxicity" or refers to

thet lhedllng of thedfrstecompogett of éidl complerhent pmge rﬁ@ &q)gb antibodies (of the
e RPRE TR Lesp R e Pl By o b cefiG it d SRMRET Somplement
act@@tﬂf@@ NEODCfssdy €. Canays eifatin €345 R (bt ct 4., ANnihekl] ¥lcthods

i t he appropriate subclass) which are bound to the| r
20 é@%ék%%rﬁ@%dﬁpeffpﬁn%sess conpl enent acti vati on,

CDCP%@/B@}% dﬁﬁ\lﬁ%%{lt@ eﬁ%gégq%grﬁk{%ggﬂ'ﬁﬁcggchi SQ"&ﬁlHQ&b aﬁa increased or

de¢:reztsfed> g dindial ypebilitydere\dasdridbod s WS tpateat Ner@dzl94:ﬁs lrEHgannln
no acid sequences and i ncr gzed or decrlggs
W@??{éﬂ% cHisa9ntentsyof dhrqse gatspt pudbiigations ges 96 Corporated herein

by @ef&%ﬂce’s?f% 2RO aﬂ-@"’l%nm%[ ”1'4?% 5129{ @59

pat ent ficationS are specifli ca y i ncor po
her dihn td:um ‘thefregiemcempBeeg palypoptided usfogite agblyakptidk, such as an

164: 4178-4 2000),. The .t
antrll;é)éily&ﬁ HBHW'B??dglleﬂa %ﬁgﬂ%ﬁgﬁpag«glowéfv@}lgﬁ {:%n%pses an Fc region. The C-
terﬁﬁ)[hay PRRI ( ‘Ele%ldu% umh aBSordiflg wtuehnﬂﬁu@f)eﬂﬂgeégeag ke ﬁiech(reglen may

definiti ons ow), which conprises regi on.
be @trm\minﬁxr ex@raplnedl(rnesnuu@eatmmfah@mlwpmd@ or bh eecembmant

h F d
en PO PR G oGS ERLERH it b Pl B ol
comBESIAR b Palpepitt Hae R am@ctﬂe giohdedrdigg & iHik BRERWHNNGn bblepnse
a conposition conprising

ol ypeptide. Accordingly,
polsory pisp b Hiv il lrHY TeBgH 6h 086 SHKGT NG RANRERIIESs with and
wiihpﬁﬁﬁgz@mggsqd&onprl se pol ypeptides with K447, with

a

renoved, or a mxture of polypeptides with
and Anfitl ki’ tane bdsdhdor aneahtigenistA ahtibaizkis oo waithiiblablys et reduces

bicf e S PN Iby AIECAGTAR ) BT eh BoRE gD Syt gatgonis
anfB A& ﬁﬁgatﬁla‘fl? Ik G&nﬁ!&‘éél;bﬁlﬂitﬁtsthé’ bicAPied g%\%%’ SMhd Q&fﬁeﬁs

substantla y or conpletely 1nhibit” the bidlogical
act i"Chropiodfadinivesteationgefiars t @dmomstedtioadiiihs agentat)iioa continuous
refers to dmn| tralono the a

g3t PRRASE KO s B 90 B0 B L e Peic gfeptfactiviy)

for HAl dRtcdidBd péifod Tt “ThidRhRRAU i Gk &fh if Bedthéht Mat it Abt
an extended period of tinme. "Intermttent”

corsdaitielt ¢aneivathous intgreuptienrhut rather ip gyqhistin nature.

A "disorder"” or “disease” is any condition that would benefit from treatment with a
substance/molecule or method of the invention. This includes chronic and acute disorders
or diseases including those pathological conditions which predispose the mammal to the
disorder in question. Non-limiting examples of disorders to be treated herein include

malignant and benign tumors; carcinoma, blastoma, and sarcoma.
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consecutively done without interruption, but rather is
cyclic in nature. A "disorder" or "disease" is any
w@onditsieen t hat woul d benefit from treatnent wE€TUS2007/070516
subst ance/ nol ecul e or nethod of the invention. This
I ncmidesns feadhpolifnativaclidced i’ aod daoBfedtive id$sa&$eﬂt’3 refer to disorders
i ncl udi ng those pathol ogi cal conditions whic
thag ageqs &g@l VHB sorapdagres of dnermplsst d’é‘?hfPliﬁma%re@t Prsrembodiment, the
cel ﬁhﬁ&ﬂ&&é géqu&ﬁérof di sorders to be treated
rein |nc de” mal I gnant and benign tunors; carcinonma,
bl aéTmnm;” mwsed aderconeefdiyao ik mntmlasmlelclell grmdzthfaad atqlmf@ratlon
di.sorder” and ollierat|ve di sorder" refer

whiteg Bt Aoberis shd € BiesiBacih i u%eraugwélé agg tissucs. The

terARIOIIERY”, C@hberBh @ SRl RRktivk QisBRRrS “B%ﬁféf@tﬁte’ d1§d?§er” and
cell profliferative disorder is cancer. "Tunor

“tupned ateerog imufuallyfeaelysitve aaitdferrasldplharstin.c cel | gr owt h and

pro rati, n nd .al | »

ot o105 R o fltegh A aftngr s HEEF o St B oBMqfical condition
in fn@fials hanie @fplcalfycbﬂﬁl%@treﬁlé&i by uﬁ@éﬁlat@ﬂ G| é@)&&hﬂpﬁﬁlferatlon

di sorder”, "proliferative disorder” and "tunor" are
Exagplerof canicrs/inghade bt aje n@tshmlé@detpr excipgmpdysiphomgHyastoma,

t

sar'éﬁ ndqaﬁﬁ%%ﬁl. Clgll‘age C%aﬁ@%lﬁ?t{) e?](gl IQles %ff gﬁﬁh 091{1% s Ih gl%ﬁl sel?arnous cell
caﬁcﬁplsﬁﬁllldﬁlldﬁtﬁg’ @adtal naesnily celhivagchiaks dtdé:[ﬁjchrcmorna of the lung,

gromﬁh/prollferatlon Exanpl es of canc i ncl ude but

SqUMOUS Sercfnoma i dhg Bmgc%%fleqrr% (RE PArYORSH ep%@%&tﬂaﬁaancer
| e f &1iB8H: X b

oS80, S UETE O 1081 i, S SRR Sl e,
hvbnmgcc:ralviaécte,r CRIDITE smadttbmaelbﬂeadt aaoges anbcarc,ancer colorectal cancer

$d oqar0|nona of the 1 gﬁ anous c |nona of
cn qm%ﬂa AABPC ST & PR %lﬂﬂ‘?“ﬁ 8‘68’6“8 11?}1 %?PC?FaH‘éeéPancer
pr(ﬂﬁﬁé Ea@ﬂc&t osivhn@hc&aGRIid cRRBE hBRtcCak®Y®d, gastric cancer, melanoma,

g | astomm, cervical cancer, ovarian cancer, |iver
an aattmxs tyitss aflHead andmeel carigep A piegulsficasangiapewssis cawlead to many
dngI‘ cLs ti]l%t %8 lbg ;%%%g lby%gﬁl%ﬁ%tlglgsp%} it t[loc?skofg llfllt\’el‘{atinoglg These
disbideay inclane Both ndhaRbplh s CAldGROpladtitl doallitoan CNéoplﬁd‘ﬂMﬁ fictlide but

cancer, hepatlc carci nomn, gastric cancer, nelano

aredmg lipited dpsedgsraibod pb ¥eadNoaniEonkastic disprdess include but are not limited
o BB 0L BB ASHEFLS OGRS REK o o

plalqaésh satsoidbsis, hencroveerdsisn ElthefﬂSdSE)tld Ip$ablluek=,‘ d&abetic hnd@haqirbliferative
non- neopl (LIC and neopl astic conditions, Neopl asties

reRBR]ige Mg EURBEIEY B RERANKGS dERIGR | B abviovaseular
glalul%hlﬁ‘ eQRI A8 {H AL RPHEE SratiBg) HEIR P Wachlaf eMa lobichied
to undesired or aberrant hypertrophy, arthritis,
neosuri@iztidn.aotivel giaf ne&AYsculpsmatioasémncap goift ra;elctton
ret& ggt%gldalgt}aerg%%{c}q %léqsﬂﬂ) a%%g}%gcﬁi%%%&%l} (31‘{ tIh%1 thI‘Pg e ?ru%eosm ocular
neé@béNARAAALE Fadcfeh Welitdhgsis SlricABPEHY nff foRh&THRAL WAV, meningioma,
retrolental fibroplasia, heovascul ar glaucona

he@g@l@@aaﬂngwfmm éhyrdéiglém@msmr(mcmdmeﬁta@e ﬁét,sgzisa) corneal and

othﬁr gssgg tra r ?25[% %Vrgrsl%lr’lnegl r%gttlo O?un CnqeQr%elrarllatlgn acute lung

1nJﬁ1@/VAKBlS/ §d@@i@ Opritahry PROVERE hﬂidrtéﬁﬁlb@ Mnalignant pulmonary effusions,
neovascul ari zati on of . the angle (rubeosis), ocular

cerebral edema (e.g., associated with acute stroke/ closed head injury/ trauma), synovial

inflammation, pannus formation in RA, myositis ossificans, hypertropic bone formation,

osteoarthritis (OA), refractory ascites, polycystic ovarian disease, endometriosis, 3rd
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neovascul ar di sease, vascul ar restenosis,

arteriovenous mal formati ons (AVM, neningi ong,
wheovangiosna, angi ofi broma, thyroid hyperpl asi aBCT/US2007/070516

(i ncluding Grave's disease), corneal and other tissue
spdcirgnsifliad iBtises (paabreaitisC compdranzmsimitomt Wigns, bowel disease),

i nfl ammation, acute lung .injury/ ARDS, sepsis '

utesing HSFIRS, pf?ﬁ%@é%eé%@roqm%mfljﬂmﬂww%m E?n%é‘gg{%ase and

e P R et B bR BBk o

symhmmtﬁ@m@tar @berrant Régue mys igtaveh dssi- éancen),shernophlhc joints,

ertro e fo tion, o hritis .
Shoat SRy idabioe OF BB e AT GoREbal i Datishdeenic granuloma
retf‘d?éiﬂmtfrbﬁl%l@& sﬁét@ﬁ&ﬁ?a‘ BecHmal, b ikclad] hcﬁf‘e§§ﬁ§ s%novms dermatitis,
(pancreatitis, conpartnent syndrone, burns,
pmpl@@@@@) asciiese penicardiplbafBiss, (syheavghat resocbrdrwitl prepaiditis), and
1P ﬁnqgtlon such as IBD (Crohn's di sease and
p ﬂfég dt'PVe colitis), renal allograft rejection,

I nf lARravEd Rér¥inD Oyekm EitS @818 to BIRH Bl it Bre BTG AEAttempt to alter the
undesired or aberrant tissue nass growt h (non-cancer)

natﬁéaflr@@mﬁw pEthp sndividualipy sel} beipg Hicated, c@@ﬁ@an e R Fither for
R T Sl PG AR, PAORRIL SO0 O
inchakquibantiag besinenss orsygaowntce sf dld@rsﬁmﬂlie{zﬂaﬁion of syn’lptorns

preecl anpsi a, . ascite erlcardlal ef fusion (s as
dirpip m&%‘bfcﬁné{tdéfﬁcwrtlﬁ‘i}i?ép pf&%? agwlsc)onseoﬂﬁan%ﬁe ﬁmdlsease preventing

meﬁs{a@éﬁ[ R reaA?lgLﬂﬁeeﬁtJ‘@P’ cﬁééﬂse g%@&gﬂa ryinehB §i9h Sr ?ﬂhatlon of the

ImPcal T nt&rvention in an &tt enpt a ter
disaascstatd, and wrsissiof ot ingprovdi pmgkumis dn sco:fad: bmbedingnts, antibodies are

tre a erfor i ther for prophyl axis
S?ﬁtg%EWﬁﬁ % 9g§3§@5§5%:r %1 pat hol ogy. Desirable

ef f %qlt'sncﬁtldhale@stﬁ%ﬁebm@ Ipw&@rasry%/ﬁaﬁlhﬁg 1R&E PEdERABE OXuman.
recurrence of disease, alleviation of synptons,

Magimithy |1@4ﬂm butgfre amhmtérdetot fapm anivals Goch p@amw:sl)d@pttamlmals pets
gnse >nces f t he di sease,. ventlng nmet ast asi s,
(sua 3 S nﬂ% ang

ésf“h Tare POy ressi on,

anE|”}\/Ehﬁlﬁd10fbr@ﬁrpbaé§ dfatdatien®iefbReo dhy gdfAl slhaifted BRdmammal,
rem ssion or inproved prognosis. In sone enbodinents,
inchyhnmbenans. deracsis aad famusnmgls gederog pyrers. @fpchanimalsagish as dogs,

hOI%Es ghﬁ o<rb0|%r etcA@ref&gﬁj {hglllﬁelmm%llsls 1I¥1§1{1t ebrate,

Yior e erably a human. Manmal s
| nC |Aund¥effektu¢e aﬁm{c&mﬂtmfdrs i etne?dndutnt eﬁ‘fﬁ]’cﬁb,&dﬁldﬁ’ﬁg@s uslfoh pasods of

cows), sport animals,. pets (such as cats and
tln}?d]ﬁ%%sﬁfy’ tﬁrqchﬁf’%g‘a ‘f??lé T%Fﬂiﬁ‘l’?%ﬂcsm Pr‘?@ﬁ\i‘i?& 1¢ “FSBE
gg r g;oftrg mgéunw%%ﬂ?&ﬁke BRHEAS of @ sAWarRBini cyfd 1ﬁ§y°’ iy @dcording to

I ncl udi ng humans, donestic and f
fac&mis sedhsas thandiseoo statpagd, s¢x, end p/etghanf hhahmhv@uaihamisthe ability of the

cats, cows f erabl t he ;mamal
st et iy 2t o Qe g ol EpB Foon S AR Tcual. A
the@dfeBftdI N ffedtivdRaaaR ss AfFodcnh vAREH 8AStoRfk dr idBRimental effects of the
necessary, to achieve the desired therapeutic or

sutpﬁmpcz{m%@mee ag@nsilor antagonisierapeweighad by tl@fth@r@pmm@ally beneficial
eff?g{g grogfl}gﬁlcts 1ca e?frégt%enapmoeuc lfu e{ers TEY%, a n¥oun% C%&ge at dosages and

I Sease St
foﬂ@%h@ﬂi ofoimé hecebdagy, \to detdéve tandedilee pﬁf@ihlylabﬁc edsult NBypically but not
necessarily, since a prophylactic dose is used in subjects prior to or at an earlier stage of
disease, the prophylactically effective amount will be less than the therapeutically effective

amount.
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subst ance/ nol ecul e, agoni st or antagonist to elicit a

desired response in the individual. A therapeutically
wetdogatsiese anount is al so one in which any t oxPCT/082007/070516

detrinental effects of the substance/nol ecul e, agoni st

or dht wﬂﬂicstot@ﬁeagnmt‘mhg&eﬂerbm refees foheyuapendel thalihhibits or

beneficjal effects. proph Iactlcally effective

preyRpfs pherfupeifay of cells %i/%@uw strustion pecelly Thedergeis infppded to
indiffe ¢ &65&@% iQfofes '(@g ngeessar yi2s oo gehiceygist ﬁﬁlldeﬁlmeﬁ” and
prop ylactic resul't”” Typi'cal'l y 'but’ not’ necéssari
radsoavaee asofmpopbiylwcthemadlosepdusc agads ¢.p. melthpecxas;e pdmanrmctm vinca
t an .earlier stage of ase,
atkgloiy Rt V1S R Clopo B g i i o agamipicin C.
chiohgnt e @RABEILEG bYotBEd ﬁf‘eﬁréa‘i’ﬁm@ﬁgé’[ﬁ& chBPmELII fragments thereof
"cytotoxi c agent" as used herein refers to a substance
suth?@tnuphhlybptegzmesm@xbe@ttog, andgoxinmeudhon sokll pedlt e aiedinsror
enzyﬁléa}%ﬁ%l Sft [ géj‘%{lg é] Oa{c%e%s b Elénsgak é)?aélt[ or ﬁlﬁaor?élﬁ, 1§§e_lud1ng fragments
and/ &125ar1anf69cﬁeredﬁe 486 the VREABBantit@AdEo? antiBinddiZageMBiRNfded below.

radi oacti ve |sotopes of Lu), chenotherapeutic agents

Othergytoiestia agangsaae doscalied helpei A umprieidalaigkal s destruction of
I stine, vinblastine, etoposide), doxorubicin,

tun(KYIJ(’%ﬁé\Ian m tonycin C, chloranbucil, daunorubicin or

ot hexr "dhmmemﬁipamtumageag‘em sherﬁmzlwmoandi ufefislg et t$eatrnent of

t her eof ﬁ%Ch as nucleolytic enz anti biotics,
cancsk iExampirs 19T SReragtapRPHSicegeMte i eﬁ@éﬂlﬂ@ﬁﬁﬁ%ﬁﬁl@h@ﬁkylotepa and
CWXX@I@ 9%1 HQ%h ﬁee hiik! sulfoHQt??Lucthk 08uIRh, 1 | 0®] fan and

origin, Inc ing fragments and/or variants thereof,
plpwﬂuifa;nh ezividmico sichan biebapdopa, errbanteorcameercdope ns urcdopa;

e IR e e e
trl&ﬁbﬁecphoﬁsho?aﬁﬁﬁ@ttﬁ@ﬂh%ﬂ&i&ﬂl@plﬂ)@ﬁﬁﬂrami& aRd Qﬁ'ﬁ@“ﬂhgylomelamlne

conmpoun useful in the treatnent of cancer
acaicbge@hérfmmeuaﬁp bulldtecimgehbal latavdnong s dalt%9+tatrahy§r®g@mbglol

(@RI S AR o oRE PR B i o

capdeRuinf @tludddd the di/MastiSartbgas tdppreas (JWCAMTD@)J QPa-11
met uredopa, and uredopa; ethylen|n1nes and

(irigptersy. WBM@&@M éwﬂpﬁgpta hegiag sgepplectin, and 9-aminocamptothecin);
br;’osfaﬁb allsge,tﬁ s O {)hglh&tﬁg ét§ QS@%?&HP ggﬁ%ﬂﬁ and bizelesin synthetic

ora

andlo guee}]; Ipysti«qjl@rﬂeioam @edomﬁhm@md nsnipesde crygkdphycins (particularly
bul |l atacin and b one

CrREPNYCIY- taé‘ldrcéffﬁ}ﬂl? ﬁ%ﬁ“‘{ dresmmyag (inciydigebe pyythstic
anzﬁ@%@: | eRpas hang,q élﬁlp mﬂl eleﬁtﬁb&%hﬁ?%atls@ﬁﬁuh'sﬁ‘c&dléﬁliﬂj

tothecin (includi'ng the synthetic anal ogue
spdtxg}mttm; arrogely @AMBFN(sugh as Wdfambmcﬁ iohlametpbezing, Cholophospharnide,

CAVPT.OSA| ., ace t ot he scopol ect
oSG AR B e e o ey idrpgtioride,
melffaRun( hévettaé g ﬁh%ﬁes@e@ﬁléeﬁtéﬁlﬁmsﬁr% ZeF RN d&NMacil mustard;
bi zel esin synthetic analogues) podoph I 1 ot oxi n;

nltmmpshWCmaﬁ p@mg@tl@e ch@mz@(tfgqu@j éote@pyt,me@ (RS mrnustlne and

rany ﬁgsttftngg ana[wbl% / ngl?% erte'a r}r:tllie &afjbla{l%(sﬁ%og %a;iﬁeef‘an)ubm especially

cal&h@hrﬁﬂ‘hiﬁ@amﬂﬁ‘l‘l%&%aﬁﬂ@aﬁﬁim Eﬁ»ﬂegall g$celUé penghéw; Chem Intl. Ed.
pancratistatln; a sar codi th/

Engl., 33: 183 186 (1994)); dynemicin, including dynemicin A; an esperamicin; as well as

neocarzinostatin chromophore and related chromoprotein enediyne antiobiotic

chromophores), aclacinomysins, actinomycin, authramycin, azaserine, bleomycins,
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spongi statin; nitrogen nustards such as chl oranbucil,
chl or naphazi ne, chol ophospham de, estranusti ne,
w0 t@sfiagsBde, mechl or et hami ne, mechl or et ham ne PXT/U82007/070516
hydrochl ori de, nel phal an, novenbi chin, phenesterine,
cacpfn@dﬂbﬂﬂlﬁdrhlﬂém tarofiash g, deszingpadinl, chfesioarydinis, dactinomycin,
nltrosureas such as carnustine, chlorozotocin

daynoreeis: deierubicEmtsdifanes-oxprhorarl yeincahHRIAN HRN® dagerubicin
(1n@1'ﬂlhin%'rf?&h’lﬁoc’llrﬁ)u&&oﬂfbl&ﬁ ﬁﬂ@rﬂi) ﬁhﬁdﬂh&wrﬁ’&bﬁsz r(p?rroﬂrao-

cal i cin espeC|a1 y ca eam cl n ganha
doxabbicheat debxydoxegdidin X mmbuan,g:spruhgmemdarﬁﬂnem matdellomycin,

.Ed. Engl., 33: 183- 994 ynem cin, Iudln
milgFRRN P m&ﬂmgglaif GBI pEHob ol podGmyein, fvoryelfh,
peﬁlgﬁ@%zb&ﬁ%ﬁdlﬁ RS RRER hﬁ%ﬁngﬂeﬂl f&do%tﬁ@in CIIBRRSRY Sikdbtozocin,

enedi yne antiobiotic chronophores), aclacinonysins,
tu‘t@wqilnouﬂ:!pmmex amohta‘amy@rublclazmemptﬁbohtes such as rnethotrexate and 5-

SIS PP GRS OB preopein,
trirdl St XAk Bl hd Qi ¢HoAsCHHar ir, azr@eréap@mnhq nar |nﬁ hd)e,
rlADRIAIW Mmﬁ%%orubﬁzln Elacludlng b
thipggrap s men@gﬂ@oﬁ{@bﬁgé spch as\aapibP P REACI bR O xRy ig, warmofur,
X

ey @rBHc Mo SOARARL: ah ARG GBI AL hndropens such as
calubttony,adrosiostandiodspropioanns Cépitidstanal, cagpliréssaink Cteaﬁiad‘r,one anti-

al anycin, olivonycjns, pl omycin ot f.romyci.n,
adrﬁai% S a8 anipegluts{himide, m&e@r&&rlkqswnesfpf@ Atigerienisfier such as
frofh e S Al fonc: 4R8P ENT Tpid WRRoRBE arfh BRTHRLL Beid: enlyrecl
amSacrineUlpgstabwdli bisgBrdatl) ¢dafrakdte, chﬁ)fa{mamadﬂgmhclm dmzapione;

er nmet hot exate te n rnetrexate;
ey e RIS el A8 v KECiog el R urea
lerntiRbRMbRHARRe; MBI RANHNGIChRY mama%lﬁ@ afd 3l s@8%to &S ASguazone;
anci't abi ne, azacitidine, 6-azauridine, carnofur,

mitpxpatrertsi ﬁ@plddnmebmtmerldﬁ,nf@nw@mnfphsvnamﬁtm girarubicin; losoxantrone; 2-

i.tapine, oxur androgens sy
othgld "Wﬁsatﬂ oﬁ@ca%‘amﬂ%sﬂtsg%@g P8l Sacp?[la Cr?é‘%p & g%%ﬁl%% abPrgducts,
Eufi®f¥, DR)Staddi@inc] @isioRIna sizofitin; @Wﬂolg&%aﬁmﬁh SteShebnidacid; triaziquone;
n1ng%juteth|n1de mtotane, trilostane; folic aci d
2,202 pirehiospiaethyipmnggrighashecsnes &‘ép%Plalhchélt@ﬂBn@“acuﬂn A, roridin A

an@Lr?gﬁnEr a%pptaemaqevﬁhé(s(ﬁ?es % @oﬁﬁ)ﬁﬁbl N . 8afhazine;

ansacri ne; utl frene
magdarnstiat emtoblmhnélamltaﬁctcdﬁp{pﬁb}bmanegacglno&nemrmﬁomde ("Ara-C");

| t. hi || t at hi |
hiGBEIERS o CGallT R FchFEe (RIOGR oS o Rpr Ry Princeton
N PWMA@%TM@%%B%MW SIbAHER ASinBBYA r%%c%rmulatlon of

ansam toci ns; mtoguazoné, m toxantrone; dannol
pacriltaxediéﬁmnac;aanhamsltattlcal; PM&rﬁhaurpbarg,rIﬂJmoaﬂ)mnd TAXOTERE®

eth |de rocar bazi ne SK(r)
SRR e A G e T R A
(GQ@ZAR@} Q?iﬁ*ﬁ‘t%uaﬁlhb ZR%lcAptopiraRf hdthotrSRitE;QI/TIBN MBS such as
t enuazoni ¢ acid; triaziquone;

cisplain apd carbppltiGronblassing YV BRBAN®Y, plaginamh elopedde (VP-16);
1fogfe 2 é% eo)xymt-lr-onze %{ll%)ﬁ(rls ine r@%\fsﬁg ﬁi(%?_ Bixéﬂ I dl)lgucévovm vinorelbine

(NEN@@NIE@)) ﬁovaﬂﬁ@ﬂd‘ keaz&da@te dRHoa e, laﬂﬁloplf@rtn@ i@ Bichale;
m t ol act ol ;. pi pobr oman; 1)ﬂ(nggcyto&ne ar abi nosi de

topoisgperase }nhllglmrd?tFe%%OOOg g epnetibytornithmod YIFD); ret1n01ds such as
retfﬁ%ﬁ} dc‘i(ﬁ)&%ec t%lhé EQELW(@), ﬁ%ﬁ@eﬁ’&%ﬂ& Q@éptagfe sgﬁgtagﬂs or

derivatives of any of the above; as well as combinations of two or more of the above such as
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N.J.), ABRAXANE(tnm) Crenophor-free, al bum n-engineered

nanoparticle fornmul ati on of paclitaxel (American
wobarmesseut i cal Partners, Schaunberg, |11 noi spCT/@RZH07/070516

TAXOTERE(r) doxet axel (Rhne-Poul enc Rorer, Antony,

CHOR npebbrevhition dntiiniingetieiapabt oy ldfBobfbARid9, doxorubicin,
6-t hi oguani ne; nmercap tapurlne net hotrexate; plati num
VIngHainge gn%ﬂf@ﬂmé%loeq Spil FOLF Ohgn2hPrsaistian fof:2 t\??artFBFlger%lﬂ’én with

ox ARkt IOXATRI®L ﬁ&%ﬁ%ﬂ?%%g%@(g’%&@ q. i fosfam de;

m't oxantrone;, vincristine oxal i pl atin;
| eu @d&oomc]mdednnrthrseieﬁnrmn (aNAE-IBIrNBO AL dgents dhvea lattrto m%ulate reduce,

blo(%gg%r@%ﬁlé ﬁ%%%?q%ﬂﬁ?ﬁ%%lfrgpne@%]og%goln?ote ![h%a:gr%gvrvt 0 cancer and are
ofth [ HOFSITPS f (ulicliok hingR. t(da%@)atmé&t rrﬁ@;b fhay SHEBrAshes

retinoic acid; capecitabine”( XELCDA(
theprsghiencBramplas inglude @@tpie@tm%ns and @lecaw d%m@ﬁn receptor modulators

(SR o Eie Tor AR A BRIl R B B e
EVaSTARDR4ifhé, dolbRiferR, §-BFioR ¢AnfoREE@AMotifene, keoxifene, LY 117018,
cycl ophospham de, doxorubicin, vincristine, and

onﬁrr@mes@ldoﬁféRE%F@N@j@mﬂafe@n anfiyBFOSQHEON T CHtENECR receptor down-

re%‘ ﬁaﬁ@% Eggbvj %%érgyﬁﬁy%ﬁlgt euco h@‘%l\%}lggn& &Fﬂéoo@% nc Plu d ede i for cxample,

leuttihizsn ghiefrimoné-raeasargehoambhne (Id RN agonagenich ab MIPR{EIﬂ@tand
regul ate, reduce, block, or inhipit the effects

E%%mieuw%deéaﬁafﬁr Wﬁfeén@ﬁ@atﬁr'a%?ﬁ%l&fac@éﬁ%ééﬂ tﬂ%tﬁralm other

ant"i1 ﬁdl%%eﬂ%rkubﬁ] §ﬂﬁa1fn‘i)({enh taﬁﬁ’&ta%ﬂlb ahﬁﬁm Oérﬁ[’ Q&%ﬁafe inhibitors

treat ey may ornones themse Exanpl e
thait mﬂﬂmd‘éle antyme&bmgﬂsnswlanldr@elamStelwegeaqﬂowann irethe ptienal

duI ( SER ncl d| n f.or ex i fen
E1oSp T RCLDRBEE T Pt EoRemae s YRS Bhegestrl
acdtdb %Rb%@sn@ @kaﬁésfta%ﬁefonﬁeﬁyﬁé PAY bR IVEBOR® vorozole,
trioxifene, keoxifene, LYl 17018, onapri stone, and

FEFMESWWOR ond iR RADEXR @naqmoa@les frepdshien, seeht ¢abigetron of
ch?r 55t E tage?utlggavmﬁtg gnh I acfea %mﬂ?ﬁggs%a%e rs%elli] as ‘1‘:18511%%3 f K‘S% tg)'(é)r{l]ple
BONEFOS®Zr 05 THC @) THDRED €A B RN i a6 NE-§ 8 (9BHE OMIONA 8L Bl edronic

such as LUPRON(r) and ELI GARD(r) |euprolide acetate,
acigzolademate, ROSHM AX®hylgrdrenate, ARBPI® pardropstes e BLIDE

t d
o G AT PRRR AR, % | MRSl
nutlbesidnayosinednalon);ameisenst bhgbmle@t)haéseﬁaraslﬁlaﬂg eose that inhibit
productjon in the adre gl ands, ,suc

eXIzefﬁ%.w SCRpS SF%WB%%Bﬁ‘tE‘sVaY%IH}H%@tF@l%% erﬁna eelf)weéfsesﬁqn) such as,
for?Eg(rg ngté pkeaphAEs, @MHN?T&@@% hafagtor rece tor %AC\}F -R);

stanie, fadrozole, RIVISOR(r)” vorozole,
vadoatasoud &, THEKAARIHB@@((cm)e aad @ste heoipy va¢qm®dﬂ1rtexmnple

initi t agen i ncl.ud
A@ﬁ%ﬁ%iﬁﬂ@#&%@ﬁe LV ECT IV Gt a5 ORI i =
ofgorhBkasé llnhlﬁkmm)@ HAR AN &pBSinib ditosylate (an
NE- 58095 Z TA(r) zol edr oni ¢ aci d/ zol edronat e,

Erip8 A EGHR diad tiesinekinascarei- m@te)cubanhlbﬁ@rﬁé&%known as
dr
ORIy oo Bl b SRy pElep bl bl REE Fundor e

ab®&wt 0si ne anal og); antisense ol igonucl eoti des
particularly those that inhibijt
A "growth inhibitory agent" when used herein refers to a compound or composition
which inhibits growth of a cell (such as a cell expressing DLL4) either in vitro or in vivo.

Thus, the growth inhibitory agent may be one which significantly reduces the percentage of
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expression of genes in signaling pathways inplicated

i n abherant cell proliferation, such as, for exanple,
wekG7alpea, Raf, H Ras, and epidermal grow h fBCT/082007/070516

receptor (EG--R); vaccines such as THERATOPE(r)
cellaGGihes aodetl cgpitesih oAy 11NSlpbasBEExa1ﬁlpres oR giwpltle inhibitory agents
i ALLO\/ECTI%r@ vacci ne, LEUVECTI N(r) VaCCI ne, and
ino{derasents thi block el pysterpspersanion ;attadw thegeS phase), such as

a

agéﬂ?%ﬂhgz g%ccj: éﬁ’tgsglaﬁﬁ M-ph g a{(;ﬁgrlxr']rgétk %&@h%ffﬁéy Og%éﬁ {iRMude the
Vlncmh(vmm‘lsnn(adlmbvm]DiQMe}gSa)@mﬁsZ 20d ®ppisamdrase 11 inhibitors such as

har maceutical ly acc tableslts ci ds
dofRapip GHY FYELITR. SHIOTPITHS1oR8T0E, M bIGIRIT, These Beqns fpat arrest
Gmmplu WaenidLphNER.ER, forEhSpIE, @@Acaqafmm"gda fits such as
osition which inhibits growth of a cell” (such as a
n;%nempdmmen@ad&lwmeemﬁﬁ@reihﬁmi r:tspbtln,u methpiyexate, 5-
I tor

ﬂugmgﬁdc#r B ROk Bhitn BHERS LB P TP PSR fagis of

CaBc@EMen@ifuhassll Ngadllddd), Ghapter Phasieled @@U@}‘c&ﬁre@ﬁlaﬂé@%hogenes
i nhi bi tory agents i ncl ude a trﬁgents t hat bl ock cell

anﬁb ARficeRlgsisrraay” by Mp%émb@ TR ShugiopnRogy o B HOLS). cspecially
eﬁﬂéta&?%h(%%ﬁ%&@ ét%zc‘él)n%ﬁ %gﬁéagﬁé}s&u%f Bt Herived from the

assli Cca ase ers | e vincas
ye\@\ttelc Dioséthxsd (M@TERE@SMM}PO&@CM&) denided from the European

t opoi somer ase Il inhibitors %UCh as daoxor uhi cin,

ye¥pis i iBMERNCHE BRPEHSi O iPACT 81 HbAR G s oIy ery SAAHIbD).
Paﬁﬁ%ﬁeﬁ ARG X% nfotd e taSﬁgmb?}L %%Fit{ﬂ%)ulgsy f£bm! tﬁ‘ﬁlﬂm dimers and

se arres or exanpl e atlng agents
stabﬂuzh nasrotudies |b1§l ereveptiegdéipebmasrizdtiom rVidatzh resylts in the inhibition of
chl oret ham ne, cisplatin, nmethotrexate, 5-
mlﬁeﬁdPB?} Saci|, and ara-C. Further information can be

f ouRBoidruliegNohe whﬁeyﬁﬁl%laﬁu%né?amﬁ@ Full Méﬁﬁ'@all s8hB ofind
Israel, eds., Chapter 1, entitled "Cell cycle

doxasglbicit i 635-cishd @ namslnogr%émdquomdm bexdpugsosybypxyl-7.8.9,10-
tetlg/gﬁ%ga()n%,ll? tnhyd{%JSyV\g-lg (g)%lglrﬁgtgl){)lhl | %%{(g%&%ﬁalgﬁ%acgﬂedlone

doc @InaX@ﬂra)ocaFaﬁn@ﬁ*aS&ﬁdiQﬁfeaw Wgs dkedsh cBantteatbd tyasbuldne
yew tree. Docet axel ﬁﬁ( TAXOTERE(r), Rhone-Poul enc
neqREs@Hyrizagen. | Eé@npl% mﬁéocaéﬁr@s@wcvwlsqaéesanclude but are not

iR PS5kl S BORbRRYR hoR APPSR (. ot
mapﬁl@ﬂ'dé@néﬂa&ora&lemﬂ)l d/labeftlcmndrodtem hnchaﬁlaf-tfebtmdtmbnxbpaﬂnes diabetic
bi I ze m crotubul es reve

di mer nd [
maguly BF‘%% %P\ao&?a PR Yoaddirpel- Il‘lﬁgzﬂ'} S‘faﬁ?ﬂ'ﬂﬂ qa%m%“fs of the eye,
ret{faf 9§h ScdlsiGR &ludlr@éa{&é@ R%hﬁ‘al Ven @@clﬁm)ﬁ' (EGRY®))] Rncal

antibiotic. The full” chem cal name of doxorubicin is
ne@\@SsudarsatidD-rpiiBd am\msetﬂgn&aﬁon rdtdeoxy-

o) b g rioar s auBRh L Rl CuBaten Risp s rdtoBTE B well-

beig B 8fe Jagiewa Fod backr @ik ftludeX ANl o liffitalit, WBAGH aRbr
neovascul ar di seases include, but are not limted to,

ungm@o,llﬁl@lp gell g@wt@,tmﬁgga@nh |11§grfer@m\®1t]@| 1e normal functioning of

nelg gor?ns Cc%ils ds ?%\?%n ygogll\ﬁ% 8{ Pt%e_ regre I é)ror'(ﬁlc% 2abnormal levels,
suppEERRM orap@laddtieh Jfehflaaepatboly e&Simrelidetiéat response, etc.

Administration "in combination with" one or more further therapeutic agents

includes simultaneous (concurrent) and consecutive administration in any order.
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macul ar edema, pathol ogi cal myopia, von Hippel-Li ndau

di sease, histoplasnosis of the eye, retinal vein
woeecehiusicens, including Central Retinal Vein CcRCT/EBINT/070516

(CRVO, corneal neovascul arization, retina

neovaseithsirab nedd efein @ictude Pharmgratiialllgayeptdbl@cAiiiss aseipients, or

i ncl udes all phenonena that conprom se the well being
staptlizenyavigeh arg ﬁ‘PntOFk?rtO chgngedlror mapnigal; hegng grpesedinesinat the dosages

I

o e B e PRt RO qucous
pHdfuffeeddydolbugionn gixamh)les of physealegicaly aygthblaesrriers iotlhde buffers such

secr et or r cts at abnorpal |evels,. suppressiaon or
o5 BB e G QR P AT B 0E Sr LB ASE: low
md@lar W(ﬁ-&srtﬁaﬁ Mbut 10 r@smﬂasymgg&ﬁua\e ot ROk ad R
further therapeutic agents incl S si'nul t aneous
alb@mcﬁ@hﬁ@nm)mmmogbq’@ygwﬁlwd@phdlmmimmsuobms ipalyamylpyrrolidone;
erein in . :
o8 ot P B Bl BB g g gnosggoharides.
disaéchaiiliész eddo i @haoaﬂ’yaramnﬁ@ﬁdlﬁg tgmcbiasenﬁﬁhése%r deREAB! chelating
bei ng exposed thereto at the dosages and

agABhESh ap %ﬂ%@ww&ﬁ suglf peRanHo!] phgﬂgbmlo@ﬁltc@rmylg counterions
su a;éesB{iﬁBl %Pc%*{]ﬁérﬁ& lc§ul?%]ta?13¥§1%ﬂ%s l?ggﬁéﬁﬁf@f g}léﬁtel gNtol (PEG),

es’0 yS|o ogl accept carr er
andHDUBdHﬂhmﬁﬂers such as phosphate, citrate, and other
organjc acids; antioxidants including ascorbic ac
| ow nDIPeERM& ris gesmgHtvepicle comprssd Oofb’éﬂPuslth?sé%fl1@1&5)’11051311011131‘15

and@Bt é{ﬂﬁ@{ah{jﬁhlgﬁﬁ%s%ﬁﬁsfor RUGBryATE astﬁ-ﬁgi‘;‘ (Qu@h nglgg%ﬁ?lﬁewde or

or 1 mMmunog ul 1 ns; hydrophilic pofynmers
anqﬂmjdy\lheryﬂop)w & mimgothe Thapemporgoisdd tlmquiDsa]:ne gloy@inmeonly arranged in

3m IEI&%]QP E‘? |tggkgﬁif%%agé€§§ergﬁatﬁ (I:a’l membranes.

car mae YRR §EGHGhY HEGIIAUGRSRed TRERAS R tARFdth A% 165-
chel ati ng agents such as EDTA; sugar al cohols such as

amireonaiid wascolar emiomedlel cellsgpwitf foetor aeyl whatert B li-olS-slikdh 188-, and
20% 9 Crlrlnlf{m . d/%c% 4r )?C g?tg%%%é%lllj grorx\gfl %}_ S > %gictrl%e(-{ %\E%Ngngnzt "al.

Smehtep Qﬁ@ﬂ&% (1989), $1vatk ctvig SM6l. Endocm0sE i 08 (fmar)i @tk Robinson &
pes of phosphol i pi ds and/ or surfactant which

d
Stm@eusl@ﬂr@rﬂ qu Iellg(iqlwéf 46%)-45 3103 2@ Lictogathemwith the naturally
OCHQ%ﬁggﬂhC%ﬁd$E¥%§%P?9 thlepeto) to a mammal . The

osone are commonly arranged in a
bi | ay'&VEGBrmapomst,’ refiersitb armctlecméweaﬁabkmafnamtreﬁtzg%malmbkmg
hi.al ogi cal nmenbranes. The terns

mhé‘?len&sa@aogaﬁ%rrvegge%mm?rf%ng éffté v ftl%%:?%’lti@sng&ﬁmﬁ ds binding to
on@6# Iﬂoyeaﬁﬁéb%ce?wg {)EblFaa!nta%%h stsgﬁéjﬁﬁ\ﬁé"arft?‘?ﬁ@@ MRfodies and

related 121 , 06- am no acid
antigsehihding éndatihte Ithleadaofclebdaptqrmm]tehulésamdodmvata@esdrdsdt bibdd

qu%c%ﬁ%ﬁ%g?hliatlhére § i%g]%se Eri%% %1%31?1&(% %ﬁ%?}l‘r@g{%ur%gep otrs alntl VEGF
re fot- BRifJodied @HA VHGRfec&fbl andhdoBNELsuch 44 (Rl BoR:cBRInhibitors of the

001), together with the naturally occurring allelic
VFA%R bﬁ@%@%@e@seﬁmnﬁefuw@rm@femw gV @GFaﬁtaadBﬁg@tefon) VEGF121-

ge]gpgle(;izeﬁérm% T{Pé(%g antagocn‘rjll érjl Qllso 1ncflu € an agonls Var%hts of VEGF, antisense
molecules directed to VEGF, RNA aptamers, and ribozymes against VEGF or VEGF
receptors.

An “anti-VEGF antibody” is an antibody that binds to VEGF with sufficient affinity
and specificity. The anti-VEGF antibody can be used as a therapeutic agent in targeting and
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i nhi biting, abrogating, reducing or interfering wth

VEGF activities including its binding to one or nore
W/BE@71838€pt or s. VEG- ant agoni sts i ncl ude ant i PCEGR007/070516

anti bodi es and anti gen-bi ndi ng fragnments thereof,

1ntétéﬁﬁ@t\0ﬂh dst8esbesndnidnsl edh'bﬁeat ih‘¢ eEWhaatvityiinthvolved. See, ¢.g.,
to VEG= thereb ester its

U 6obhdsd & 00000 PO RS RO Fab i sy Sof 0502
W@Q?deégu ig8 s %ﬂoéé%@%%f@%i)%n@ﬂgﬁ&%b&tﬁ)@ 505339, 580 | 80190317,

e inhibrtors r 0Si ne |nases
2003021068409, at)@i(ﬁﬂm;% 200001 SYHSaild aQi)S(ORé@mﬁePopﬁqv et al Journal of

NG T TR R

ant'i‘@d%%ll%ué;ﬂ}f RALAM tb %t%%@%GﬂNﬁn@lBk@éI%ﬁéh a@VEGF B or VEGF-C,
i bozymes agai nst VEGF or VEGF recéptors.

nor‘ ethet grodHagiors sishiys PIGE, DGR ot blgaly. T h@@nthrE&E AIDYEGEF

oW th su finity. ',jci‘I ane, . -

BRI e M Hrob M ufBEAR IR - iavaslIF . is agsappbinant

huh@nitzéd get- V'E@}Fatﬁﬁhdﬂl@dafl eftivddy Wehdtatdl S€RSERg @ Presta ct al. Cancer
condi tions wherein the VEG- activity is involved. See,

Reg 37:459814599 A%t ¥ cem@ggesgwateé h?le@ndaﬁl fiamsgodsmgpns and

e aihal el B SRl Bdusombliye aninvear

mo2d0i3041208bddy RAGS0HIBBYks HAMDY bf h2rhak V EZIFOb (k86 &rs.
and . 200501 12126 Popkov et al, Journal of
Appfﬁm%ﬁebfg%/ap hsmps g scavpne ofgieveoignsb, inglgding most of the

ﬁfé E‘% [o |
ind to ﬁgﬁ d@qEVG:r% F‘ggugééls %gﬁ)ébwt\;l[g/&@?%@g%%eﬂgé is derived
froVE@ﬂ@;rim@ntlmdyEA4 grioviddvaéiaemaly BassumblcaslaPings, of RDGE 189,000

dalgqﬁg:md y?o%&‘\gﬁgilz aq%%t?l%i %Rpa%BtF%/rﬂfl Zalfllgrzaea g&E\OEGF gllltsboodies
ind REAT RARLV EGHBAY FRY envﬁgﬁbmﬁ%i QR kMl ROHMcentis®”, are
gener at ed accordi ng esta et al. Cancer Res.

furgier 4e@gbabydU (Slgg?NO 13 88@87&)¥SS@§W3§X 8ol 200pan 1 g4

E:E)rarpﬁ Iﬂérhlt‘a rlcgli)gga & V1t 901%1 na nagtlg \Evﬁlé regar ditﬁ a DLL4
@p&pud&\f&@ﬁm&hmmw 'ptdi}éﬁiés And b1dgi¢ N dilindbbecksociated with
bi ndi ng of human VEGF to its receptors. Approximtely

DId gl lasomp embailimenite Di-Lde birderieal 6t BEY d¢lpdgpese or more of: binding

R

actdxanng adN d‘tclomémer dawristreara midl ooty sRdhalingl . InBEM @ontzkit el term

s a,nol ecul ar mass .of apout 149,000 daltons and is
8 W%ll‘t‘ OﬁeRf%‘PE‘%rﬁIHP]&ﬁﬁm&lher humani zed

ant IN M54 %ﬂﬁg&ﬁ@ ?ec-fers kfg hib‘#écﬂﬁé mﬁ%l@@fheu\tﬁ% g,(nlél)bglegé’,

fragnment "ranfbi zumab”, al so ‘Lucent |
1nlalvleng wabrdpetinglesducirpeat interfelisy wﬁhtthe Nolvites 884 819 including, for

d 6, The .t bi i cal .
exigR R0 1 0L R o R Cehutr v erfiry aHgl o aslipe of Noteh
redebloft dPRhHRERL helRcI8f EEnaliAg PIMSHEM 6103]8&311§%f Iﬂét@@ e¢deh@$ binding
and biol ogi cal functions associated with In sone

to Ehibédﬁmdéqrtpgomuqmof Qﬂdgth@galc:a Il psadifpration,angiog n@m@gomﬂ%endothehal
di n

celﬁlgltf eél%aﬁg% élﬂ or gk Cﬁ% : a LaF IeIheéltlat(l(Ng t EIEI# é‘%té‘%?%%t,s include

antidlies and antlgen-blndlng fragments thereof proteins, peptides, glycoproteins,

glycopeptides, glycolipids, polysaccharides, oligosaccharides, nucleic acids, bioorganic

molecules, peptidomimetics, pharmacological agents and their metabolites, transcriptional

and translation control sequences, and the like. Antagonists also include small molecule
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activating a Notch receptor downstream nol ecul ar
signaling. In this context, the term "nodul ate"
WO p@badssd bot h pronoti on and inhibition. A "DLRAI/US2007/070516
antagoni st” refers to a nol ecul e capabl e of
inhiigitdrs af a giofdn, Al dGdivmichrotei] letéptoromolebilogatd digivatives which bind
reducing or interfering wwth the activities of a DLL4
spgeHqaffy it grotein thegsbyrpgessteriag dfs Linshinglo it tafert: Agfeiforepnts of
thd (T66&RE QRN h&o\{é’éu'légr&iqre&%@ V&fx gﬂiﬂelﬂ raniﬁ'[s&ﬁg h{bgec‘afes NALERd to a
receptor downstream nol ecul ar signaling, disruption or
prde:m;:]RNAgap(bdmeN&tamﬂ ribeewptorgabisha progein.o [Dlongk, enatmdliments, the DLL4

ronot.i on lial rollf ration d/ o
st fGionast ConitGe R dg DELRA e iR DKk A g Bfoeeces,
redul&d & 1ﬁﬂeﬁ@re@fw1@1ra{ lﬁﬁlogica[jéd‘tlfvﬁﬂr SADILAU AR sorbb bthbodiments, the DLL4
ant agoni sts include anti bodies and anti gen-bi ndi ng
antﬁ@@tgﬁem mqlmleewhlch brmis & Ngtchpswptom ésich gB Wtq@ﬂ olNefchg, Notch3

Q c sac

andlpy SRR R XS b o PP BRSPS orirartarprgin o

bldm@gaéal d@mlg&tﬂ IDBSL4. pﬁladoﬁﬁcdﬂhﬁw{rﬁ@dts ageDL s 4 anfgbhied hodulates one or
net abolites, transcriptional and ‘transl ation control

moge apses 06 DLAdcsseriated Ridcctsinchihng Butgos jigvted i pgene or more of

red%@&% omhaﬁﬁl Sf ]tqgi!cﬁ réc]%é étlx%tlgg,qg&dcﬁon ap glock’lwg Qe ﬁotch receptor
proteins, recepto es and derivatives

dobnmbaﬁpmoleﬁmlaﬂilgyalmg, dis@pedbmoi bieclahy oﬁldthséceptom gmdtng to
blndlng toits ﬁgrget ant gonQét variants of . th

I&f‘@ﬁ%‘i AL promekian F@@J}eélgl I raelitsgptiop, ao{ldfg,rd{llgpﬁlon of endothelial
cel@ﬂfffe?&ﬁi%ﬁo la@/?)li" ?‘blgbﬂ Sf:&r?egla} &f@reﬂﬁ%&{ And/BNAhibition of tumor

apt aners, ozynmes against a protein. I'n sone
vaeutao dbnfmndns and/netrBitindntzmidag pnévehtiosoa tmoloecaslleprelifieciive disorder
bi nds to 4 and neutral.i ze bl ocks, i.nhi, bi :
or gs?r&aaﬁ&e% FeufeastigreTeRtiof PEs 800t Ratinis Wdf&ffelalr“ expression
an@6# Adtivity aﬁ&/oplfé&mehtrbrﬁf?é%nﬁaﬁ’ 8k BRBIISy askb@attlbdth Notch receptor
antagoni st is a nol ecul e which binds to Notch receptor
exfiressadn ansl/avacvity. Not ch2, Not ch3 and/ or Notch4) and
neu allzes bIo |nh|b1ts» ates. reduce
ot a B SPBS e SE B cotoRiobio R R - Gioest Fo FRf & rgetine
car¥b esth Pt Sat léeﬂeo@-écﬂiv@ﬂiea@ﬁﬁtﬁhgdm% ata@fi-cafeer @ier¥Or Examples
aspects of DLL4-associated effects, i ncl udi ng but not
of therApeeiée aasniadntoRencer agpisealo? tarwgd CHItORCOPIASHE AL hRCTein)

1nc% bﬁutra?gﬁglﬁtgﬁ tfie \féﬁv ?Eﬂn%en% %Cefgeﬁﬁé% \ﬁflﬂ} Hﬂ&ﬁht%gy Dents,

recept or doi feam
cytd'tosmmqtgenmnagmtsbise@ ki nagdiadbn Natagly, ﬁI&GEﬂ[gl@genbMS] aigermgs, tgoptotic
DLL4, d/ or pronotion qf endothelial cell

agHHD A é‘r‘ m&ﬁentéﬁa%ﬂaﬁ A RESTRREHS 19F treeh B¥CRk il 20t EGF
nelgirafhzﬁ{geefﬁhb@&}} %Gﬁ%égﬁmét na{HtleERof‘ affi- @hie bh @f)lderrnal Igrowth
fferentiation, and/or i1nhibition of tumdr vascul a
faqllff rEceptariEGERA hxmagdzmsde genttyrasidé dimapfr mhémtbr)oHExRﬂ /EGER inhibitor,
raliferative disorder cancer ;
ertp R 4 AR D R T b Er BTy o SoBRE Bhiaedhist e
neldkdi R8s SLOMABHOH A6 bl Miokyoane E%Bz rE@@meB@ for VEGF
prevention of a disorder associated wt h Not ch

receploe(ph, mhl@%pw &y gPentaahgosne &ttltammf@lypla%éerv@drgrowh factor (PDGF)
and/gp %tl nc%ﬁ 4qt ea?%FZ? olsrrllalttfn ate :(](élngecl %gﬁ@t on

'n ihcer CO

TRaQLVA{ A hendpdbt bica@denhd ofsafic, cheﬂﬁﬁal agonly; @trc agent "
es of therapeutic agents (anti-cancer agents,
al sc%ﬁ R dTOdiHg | ASrhserhinabii app Hegdien refiesrtaiapyecursor or derivative

form of a pharmaceutically active substance that is less cytotoxic to tumor cells compared to

the parent drug and is capable of being enzymatically activated or converted into the more
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include, but are limted to, e.g., chenotherapeutic
agents, growth inhibitory agents, cytotoxic agents,
w@o@niissessed i n radi ati on therapy, anti-angi ogeeiEEER07/070516
agents, apoptotic agents, anti-tubulin agents, toxins,
actiethaddnd SsmA oSNt Sl Wilmaat Padlngsin Canger Chaﬂfothe‘pﬂ.f;(jilI Biochemical
neutral i zi ng antlbg?%%$VEGF antagoni st, anti -

Sogifty Trempgtionsn | & gipe 2 &rlé%Me?t%tféﬁlfaﬁfe@%@&nd(%éi@yt al.,
PRILATRACH ey Bk 4 PRPRKHOZPRILASI I e Detiver
Bofahagit et gel(etpyp b347 -261, éhuheme Psgss €VA8OK I Theprodingsagfahissteention

. (e neut ral i zi ng .anti bodi es) . t hat to one or ..

incgiegbune e | BP0 DRI £ B neg OB BGpPGH Eynaining

prdd sbédlfh'fesccftﬁémfngcﬁw % b&‘ﬁt%'—d@)ﬁta‘ﬁhﬁ@ﬁfoﬁdg@rD -amino acid-modified
pl at et -derived growth factor DGF) and/ or stem cel

profdaegsogly¢@giRted prodrugs.i beta-lapiab- mlzt,fyhlag @rqdBhgse opicon@tly substituted

ph R Shdcl e oot B Ees B G RbRRY s ip ffbuarpie-

cottdiihg grodhibs samerb@;abslmaﬂdecftﬁérss fl@or8uRdife Prod@igsarhich can be
derivative form of pharmaceutically active substance

conveated ingo Iﬂl,fs@o@yﬂlcb‘t’%%i't@toi(@ fragripe. cBxanapleppfpataexic grugshat can be
deﬁ@{t&g&a ng%b!g L f\‘/ozrrntcfgg&k%l % Iglgf&tg(%lelglglﬁlﬁggt}ulﬁ gr;%l IlO¥ limited to, those

chémastierapagic RS desW‘leEhabovePr odrugs in Cancer
Chenntherapy Bi ochemi cal . Soci ety Tran tlon?
p. Ag7HngeEtnig fastey ouegttnl BEPYERClL %%‘ihp gevelopment

of Sltooalvesselpré)%I F% §s %@g&ﬁ&:l ém%hcélﬁ%{gylgﬁa@ﬁ tPBf"glood

I'Tvery, rvery, Borc
vegseld, Ind/ppas@doieREsTs, ctdurfan ax#ngls san@io@8sic . factows, jprlade,bys are not

hnﬁ{?stg(glﬁ:ﬁ LOEERLL AR “gﬁpagﬁc;ﬂa%if‘y?héﬁ BEE £L:Shy, fibroblast

grdvith SRAGSRAAL FFCEE FTI|iPshdR(RALBESIctify! dphtigs, FONGRITNBE NILLA, ctc.
prodrugs, péptide-containing prodrugs, D- am no

It weuild ah;g g{mqlu@fagp@dh@;@gcelgagﬁo@@mddm@mngg sedr asggowth hormone,

| act ru ptl 0,
1ns§1F11[1ﬁ e tgrqv% fa ﬁé(@ g%‘d gplgsl‘ntl i gra wtﬂ%laci,t%r d@EgFQ gTGF and
meHetLoxats! ﬂimﬁ?lbaﬂd' Tm%@hmwi BaGRE AN ¢ dﬁ S6rah Rhd B’ Amore, Annu.
1 uor ocyt osi ne and ot her 5-f1 uorouri di ne

prodru
ReprlﬂmswgsSMﬂbﬁ%b&?l Stenrand ietmar, fingogdne, Paip B/ 2agt10M8003);

roftiin % Rl Ui Niein 5T R0 T pa R VigPb i L 4P, Opblsgne.

22i6594€B855@R00BL(cUdeTabit 1igtir ah@logkhidifh@6ks}; tandtsmsmt J. Clin. Oncol.,
chenot her apeuti c agents descri bed above. An

8209#@%d§@ﬁ90 fact or or agent” is a growh factor which
sti %{1& %ng%ge@e‘ﬁl‘é Qrﬁngpiaar%L &g sdm}{%ﬁ&g’lrrgg\efﬁogr small molecular

pronD es an enest

wesdhabilistanye,af pdbyroottoties Gatladingedg.pan indibitohORBIAS@RMAI or siRNA)), a
etc. . For exanpl e, angiogenic factqrs, include, but are

polipeptdentt Bl Dreicy, grw%@bnaaﬁapw%é\nsanab h&F gageates or fusion

I
prc]‘téiﬁ'é J[Héreog C‘E‘% 1nf%ar|{g%é§eh¥ 1S %A%Jfgg&ﬁ;‘?stést ?f] gﬂﬁelglé%ﬁg :ir%,rscular

pem@iﬁlﬁ eltbtthﬂrecéy or inldireetbu | kbr @k soplienad ardearfgadeoess tdeat is an

ccel er und heal i n such as g hor none,
(5 RENCT RSO o A orTHE fheBpay Gy b erD g anihgdics to
Vﬂlﬁfo%ﬁb&ﬁ&tt@r\/ﬁ@%&ept@ﬂ— Emain thoMRARS igat Qfockt\SECfrlaf@chytor signaling
nd TG--a and TGF-b. e.g., Kl agsbrun and D Anp
(e. g\nBEK787/ZK2284 SU6668 SUTENT®/SU11248 (sunitinib malate), AMG706 or

those described in, e.g., international patent application WO 2004/113304). Anti-
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Rev. Physiol., 53:217-39 (1991); Streit and Det mar,
Oncogene, 22:3172-3179 (2003); Ferrara & Alital o,
woldoanesokedi ci ne 5(12): 1359-1364 (1999); Toni PCT/@82007/070516
al ., Oncogene, 22:6549-6556 (2003) (e.g., Table 1
angibgdnsBGgamng kg el wdef mcit e Eusgi'og@léﬁs ifbaioord, Rtg., ailglos@lh,nendostatln
Oncol ., 8:;200-206 h%gOS). ‘anti_- angij gene& S ag
etcoﬁee,aﬁ‘n%-, gbagﬁlggp angd BioF o Annp cRey. Phiygoks, el 739 (1991); Strelt and
i
Desﬂ:léte Bk engveiggf'l. 7?%;?2(%?}?32 (c. gr RQbiX @q%hﬁg‘%ﬁﬁj gn%?%%l{llbs Sh’erapy in
madngpmtyrmemome Feamra &othlalakeudNyanmd: Memcu&: ¥(@Zphinonkatt (1999); Tonini

te t f
et i Shprinet b et e0R G o JeRBer Bty skl GsRidgon . and.
Saf@ntNAERH. r(?ttblof:‘ 8@@@-9{)@(200@)’ (BAabrduld ¥ 1isQiAdtesngi eﬁféta!g)énts used

or indirectly. For exanple, an antl-anglogene3|s agent
in ¢lenieph tagds)i body or ot her ant agoni st to an angi ogenic

defined a anti bodies to VEGF,
MR eotirpi s ’?’66’%”;5’(’8?% Smal [ ol ecul s t hat
bl oqlc YEGEntiRERRbRTS sl fafttbn(tBe discoRRHKHRY L &keidBdsvelopment is
SU6668, SUTENT(r)/SU 11248 (sunitinib nmalate), AMG/06,
intyitadhysecataens ryitesh daent BaignodylpteePakiz- ilbﬁ@(lntﬁ‘a@l@ﬁgeably termed
“ s t
DERE ) & e ROt odepith bhenn 8" REHORTOR £ DRI MR gonis
resahm msihetchged eﬁdikdhsltaéht:d:lh(E(é)tprollis%onﬁmg)ropdﬁleﬁmmflwh celhd
Anpr e, Annu Rev. Physiol, 53:217- 02‘?%( 1991 Streit
dﬁéﬁﬁﬁ%@%ﬁ? H@{@B@r@ﬁf@ﬂal v lwlzle@tlﬂﬁga% uging typY o
i g ther
vestulne DALY G GR M RREY S bR .f%%ﬁﬁtg& in ppipition of
turﬂ@@eﬂzﬂﬁm s¢98ifferfondanceret Wathout Bnegbyemd, by theory, 1t 1s ‘believed

e i Dgery orda ot tbeze Fafipbroiatonysulggip jmproper tumor
Vaﬁlf-‘a@ FunctiBn,A0R OB hRBARBN dfRurflon grzl;@'m eAécolrdhﬁgl I))LL4 antagonists

Anti - angi ogeni ¢ agents used in clinical tria
areNslihpdktoaletoomios braadhysefheacidve apprpeet fos theTheatpeé gencer.

i nvent.i ased in LPart. an th i scover.y that

vas 0t a8 oL SR kidey oy, TERUS e i ndapticles of
maagfidturé hﬁ)ﬁr ﬂ%dulaﬁh €s(d®l trrombies dor( iifliBItRRRNGBAEL involved in

termed "DLL4") actlvatl on of the Notch receptor
angjagdnaly and feratsedhtargeting Retmlegicd roadivansesspesigh math gngiogenesis,
suéhna% ShRsged endothelial cell (EC) proliferation,

nproper” endothelial cell differentiation and inproper

ar t ¢rik abntd@pktcaphEnicconlivamatit ptesere inventibnidhaD LLA mmydulators

éascul at ur e. ?trl | ng(#lﬁ trea ﬂFnt with an anti-DLL4
anG At ?%‘E}Qat%ﬁ iAW P i 4 SR cE FheranTBiic dscdi 43nibg used to treat
Va§&}éqﬁ§grdé;gffer ent cancers. Wthout being bound by

heory, 1t is believed that increased EC proliferation
an d Acnpaingdy tikGnderftioareanempassermetbsdd fos in'hli'bitimg) altgj)@genesis using

an B bR RO aLES By B ahalid A bieipgfora DL

imRRhbLMesn @ iASBRMHLIIALRivaid m%t}éh efcbp o Ak RhSasNRREASdtCh2,
for the treatnment of cancer. Accordingly, the

thWemd/erN ‘Piﬁ]@ﬂ/)l de gan’eftrw@nl@t tho myestian mngldekmﬁtéwéhﬂbr inhibiting
an%lp%em%%ls ﬁ%mBPan% ﬁd%m%lslgerl g 361r %fggggee egrgnP g 0I IT4nantagomst to a
subject in need of such treatment. In some embodiments, the DLL4 antagonist is capable of
promoting endothelial cell proliferation, inhibits endothelial cell differentiation, inhibits
arterial development and/or reduces vascular perfusion. In another aspect, the invention

provides methods for stimulating endothelial cell proliferation, inhibiting endothelial cell
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angi ogenesi s and for use in targeting pathol ogi ca
condi ti ons associ ated wth angi ogenesis, such as
w@anwca43e8dt is contenplated that, accordi ng toPChES2007/070516
present invention, the DLL4 nodul ators and/or
diféeahianah, iohiditig abletidl develdpatot sdandnidbinas tihenapauid rfusion
agents can _be used fo treat various disorders.
Comeemla PHGISteriTEeAn GHASHY S HROWH Q6 ApHs<baisaonb 52 subyect in need of
sudhinil Bl Ld¢ng angi ogenesis using an effective anount of a
4 antagoni st (such as an anti-DLL4 anti body or a
DLL £xhmpics ofd¢vgdasny disordenshtolbettreBle 4vithcd DUatdiaotagorist (such as an

ey G R hude st el PRESL i, Moby e bE §etaly under the terms

“cROVi e ScARERAGS NS -nidPMsht LbgtiSNAhLILOERESable to treatment with
conprising adm nistering an effective anount of a DLL4

antaperagfo npadtl in shaingersjoncbutiane petdunisdd teuss . trdsairedern abefrant

hy%?rgeﬂ%l%yr]bggrétﬁ gl%eﬁﬁér}a,tmég %? 1S @% ?ogiaglttsi %sﬁrlatlﬁﬁla%ﬁle{sssarc01d051s

athefsdelehslsl @heroed]brodlt bia gﬁ@m tdahd BBm rhj’rUUaﬂthlSnﬁfdﬁ%ﬁl @hbetic and
developnent and/ or reduces vascul ar perfusion.

othghprohidsrataystinopaties inplpdmgireinqpadyiod @genhaé@%d@trpk?mal fibroplasia,
ne OB R AP bR BE U BRI omea

ne@kemmilmpmanﬁ c@nda/abgraftmhb'lmstmlﬂgzattmﬁpcromm grifiaejcpedif, usi on
conpr|5|ng adm nj stering an effective anmount of a DLL
retigat ehpspidakneoyasquiapipgtiony Neqyasatdizgfonsofcthe ppga (vasmsis), ocular

ne@%@é@éﬁﬁse@ge QQ&B&&&"%S%&OQ& Sa?feﬁg(léno'h?ﬁﬁo%&ﬁ%??%)bnﬁmngloma,

antagonlst such as an anti-DL ant |
hemaumglumie,, anigietfibasmea, ribbyrold hyipegpdasiag, (IItChmlﬂ@ descs 'diseai;e) corneal and

her.ei n under the terns ancer. ancer.ous.
ot S G S HP PR PR Ston, N e p AR HO. gute lung
1njhlry¢&mgn§epws1t§hrﬁﬁtygﬂﬁﬁm§afr? hﬁ;\’?‘e%tfeﬁéloﬁ r}nél%%ahtr}){ﬁlﬁbﬂl&? effusions,

but are not Iimte g., undesi red or aberrant
cerighypedantspley; 8a$qcm’c¢ct wigh agife simektcoclpsed hdadiimjiuy/ (rRwna), synovial
sor|a3|s sar ¢

in aatnhmatbosncp T’Iglsl orrna 1{)1r1] éI{r) %_gsgﬁlgfﬁ%%lf 8551 anﬁrshéfpertraglc bO]llF f?nrmatlon

ost%ﬁﬂﬁlﬁﬁl(@lA)ltﬁfraétﬁﬁyl BBitestpaipefstie oﬁﬁ@athi@ﬁe endometriosis, 3rd
proliferative retinopathies includi retlnopath of
yrgi'r

spasineRftilifd dipeaseetnaprestitis comprapi syrdromediass bP‘é(?l disease),
utegﬂn@lr‘fl%%{&s ?e@ﬁatﬁr%h%o‘?d HigGY Iﬂfanﬁfaﬁfo%%?ﬁ AOBD gér%ﬁ%? bfsease and
macul ar 1 on, rn

cornea neovascul ari za
ulcgragift cﬂl@tﬁb\),&%ﬁallaﬂbgra&trejﬁmom arflagahatgiryafowal djsest] miphrotic
retlnallchor0|d I neovascularlzaglon

SYHERRSSRIP UG A4 RPN fISTUR nash Taavth (RBeicsy, obseity, gAlipose tissue
ma@??ﬁé@ﬁﬁ WelopHilR @1%% h Iﬁéscraﬁshfhﬂﬁﬁbﬁof hair growth, Osler-Weber

eri ovenols il fof nat| o meni ngi ong,
syrtdewan,gqyogmlc gr@ubﬂnmumntat ﬁbnopladlam}spbrqﬂeasa aschoma, vascular

|nclud|n di seagse cor.neal and
oGRS SO ARt B i B R G BTCH g Hokioh (SEh s tht
assoBiatcdrimet p@itard@Edt fhdl pravgall dffudion! ARRRer S@RDIS of BIsbARFto be
uInDnafgbhypertenS|on nal|gnang“fulnnnary ef f usi ons,

treated siithal DEHé retageniss (suches 6o iaat- 6L amtibadyktiaclyde okepithelial or
aﬁ?a f@n$ead injury/ trauma), synovial inflammation,
KU ¢Or mation in RA, myositis ossificans,
hy parddu@pos ofond.4f ekrabérsts or activators of DLL4, can be utilized for

treatment of pathological disorders. In some embodiments, modulators of DLLA4, e.g.,
agonists of DLL4, can be utilized in the treatment of pathological disorders where inhibition

of angiogenesis is desired. Modulators of DLL4, e¢.g. DLL agonists, can also be used for
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osteoarthritis (OA), refractory ascites, polycystic

ovari an di sease, endonetriosis, 3rd spacing of fluid
waele@easss9 (pancreatitis, compartnment syndrone, POURRN7/070516

bowel disease), uterine fibroids, premature | abor,
tregtideno Cpattiflb @ oatalidoders Wabre as gibBEh ek iSIod ABOdis €lil Stasion andlor

ulcerative colitis), renal allograft rejection
YPWPM@@W%&W@ ”&‘Pl’é‘%ﬁ‘a%t arg éﬁﬁeratt%tosy Bdaieular trauma, wounds,

r CROGES

lacgﬁaegﬁé [ilﬁqm pgglglg tllﬂégsr% gé &igber{'ilragactegsr ‘ﬁﬁ\@sgr}gé ﬂlfb%rs 19hﬂlac
uldewi, mrs:,osdﬂylpens) tiepl grow‘damght ghnbpdnphnrabﬁrtdrmil disgasoyintyction of

GCsi.er - Weber syndr eni. r anul etrol ntal.
Lo R e e g T AR DR e, BBhE pinal
fusiRes PRSI tayen tis, dernmatitis, preeclanp3|a

ascites, pericardial effusion (such as that associ ated
thlnawnarﬁmm s) and pI eur al effusi on. Further

exanpl.e ers
it st SRR B8 Tiehng Froll 5 P 5 hsferlRidl ichp DLLA
ant@@d)rhﬁf{budh' as@h afRDiIaCaibday e a. DM ubHi Qi Sadthinltdedd with another
agoni sts or activators of DLL4, can be utilized

therf@ry thlog axaraple. JE L antagorsgs arelused Soronerisationp wiihraati-cancer agent or
o SDJFLTE PR SL G RTbbfs F GHRTL BBl pon
emBbSintcale itise ndoptastitc otmdii- ﬁeoqztasﬂé caniiti@gie rcha'astemseddgspaﬂ&doglcal

Modul at ors of. DLL4, e. DLL agoni sts, n_al so
disgeder agsgrinted At eabergnt qsamﬁ%ﬂlr@g ARgPegIcely doF pwea,néagomst can be

ad@?ﬂé&&%&@ I in G@rﬁ&%ﬁ&é&le@{tg %ﬁ‘éth&”ag@ﬂ%?tﬁs b chfv% "TOPYse

esire whi ch I nc ut arenot limte
pumosgs, cittas uulha [same aompQSi MUt scp eaa:te rcampomsonﬂ nocltesnam@ly, or

rn ers. tic ul essure ul cers,
s MRS i s oaPPE bbb hEERS)er i Feaue. grow
vei gt a@@idistradih oP tlf%ﬁ?iL@ﬁﬁt@%drﬁﬁt (s&l I§EE£1‘> 8gorliSFIAEL f t'h@ Btk
| abor, hair growth, epidernolysis | osa, retinal

theaapeuph 9genb6€n@ mta@etnmre@gentb @mteasgwmw ag@@t)@as be deng scal
t|on Ther a abov

Sl%lﬂ%ﬁ?%l{;é’n F.igd as d I§ ornpoglt ﬁ# Iase ESVY]Oe?I' l’IlP 1nc V\?ﬁ %iOIIS usmg

theldahr® oR i fAGOHt aahuﬁlstm{amasmam Alhtinadidiv oaraadlﬁ@ﬂaiby e a
DLL4 agonist is admnistered with another therap %, For
adginayiption e baydenerageniitistly iapay axler Alcraaitsiner pd@igonally, the

L

orden. one enbodi nent, the neoplastic or non- neoplastlc
condition is c aracterlz d by. pglhologlcal i sorder

assé%PleaétaeI%m B IMLEATA DN EHEQL BUTHRYIOGHENAS geks to months,

can Deplbdrtt pBRNRH BIN RimifidRatRfis B {Her’tbv%to‘f' hffe §@rﬁb@§1ﬁéﬁso ot S&xample,
ination wth another agent that is effective for

thet MSc@npmrragelgesay led 4dnainistaned fust, $alhevaldnpbs illhldmn@rgoast

ST SRS by 0 BB ) B SERs
coﬁgﬁﬁbﬁk&ﬂ rRdcoRitn@Y, ihdge Bdebt, ﬂfglﬁ%ﬁbﬁtpr((\ﬁ’dies%ﬂods comprising

agoni st) and the ot her therapeutchggent e.

admfnistraigh o6 p Ddgerantaganist (suphyhowesiitcDhgé nndibadsn, folowerhey
administration of an anti-angiogenic agent (such as anti-VEGF). In certain embodiments,
intervals ranging from minutes to days, to weeks to months, can be present between the
administrations of the two or more compositions.

The effective amounts of therapeutic agents administered in combination with a

DLL4 antagonist (or DLL4 agonist) will be at the physician’s or veterinarian’s discretion.
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simul taneously, e.g., as a single conposition or as

two or nore distinct conpositions using the sanme or
waledo7a43ee admi ni stration routes. Alternativel RCT/U82007/070516

additionally, the adm nistration can be done
Dosggguindinidirhtjon einld adistrogrd &9 donlltd actiastd niedishal ﬁhﬁnagement of the

additionally, the steps..can. be @erforned as

cordifipnsiade gﬁafsfl BB¢ Hosseyilienditionplly dengnd Pﬁﬁmhaﬁ%@@wswhe type of
the'r By ag gFJ be ﬁs@d GRJ {h%' sﬂeﬁﬁpﬁgﬁéﬁ?ﬂ&ﬁ tﬂeﬁ‘t%@r g@llt le dosa es for the
nging frommnutes to days, to mee%s t o nont %
anth)eaqmee sgmt atedhovegmeschtty acdiand sam bt lmedoduetth ¢hat cmn‘tuned action
nmore.c osi.tions. For a e, the ant cancer
(AR S IR AR ircasl nany PR TR ity b Gy nboHimens, the
coRBin@8oNbSthe iliONENE {Joteﬁﬂlm th@ BARYSy é‘idd'ilﬂglé ‘irﬂﬁlgﬂtd?n ”I‘BE term
adm ni stration of antagoni st first is also
”ptu@tmaéfﬁﬁpb&ts’eto anAm@m*\@mgt i, th¢ effigaey efsptbempeutisergent at its common or

I OVi ratio

anRgPVE o B A DR st R SO kPR BE PP B

f ol ﬂ‘ﬁwgllﬁyhéﬂﬂﬂlaﬁw’gaﬁlbt@ An@ bnt@Bart hocdRYir® gdRbk REMRtsame or

(such as anti-VEGF). I n certain enboJ;nents i nterval s
sinpitas gisaepcs Fobtoeh %ﬂeé@cetaopadlay@glcqléhm@qwu«tlbaswotﬁm@ a gaggper or a cell
pr&&evg{l\ees & Q&rd?@tlﬂ%ﬁg eﬁaﬁgdﬁ% esd}l{l %Eh@e? %%&‘I‘[ 1_% eﬂleanttl\l\ﬁlg%genesm
re conpositions. ective anounts o

ag&herapeutlc agents administered in conbination with a

DLL4 ant agoni.st (or DLL4 a onlst) will be at the

phy $/ERREOgeG ﬂ\?@P@r“il FRagtionphIp tQyFAICRIEIS A SANESS Siggfenent strategy aimed

i ty

B o L ol P 2P Rl urricnts o
supploet tdmee gaowith. Bediusd mbgeylesjememblwd wbokth pramagrtsmas growth and

he type of t her apeut i c agent used.and t
el Bsist P aplipiede Bt dapadee e AratdoS sgadly finhibiting
thetﬂb%Fﬁ@ﬁd g@m@sﬁuaﬂ)@ Bt thahBinfaBPS® RNERIEAIIYvIABRE rréﬁgta@ﬁ%ftumors
owered due to the conbi ned action (synergyg
at féantsﬁcoaaémértea@mmfomlwm olack 0£ﬂteatgmnrsshy other t @fﬂpfaxtlns
enb%j n %1 a’n ! hgmconbl n % 1(135 F d nh ak%l Orsnl he arts,
pot SRV ATHSEIREUF AEEHY ST LeRgNe PRI orihg
indhefifg theed Esl&d Hérem &.8f ﬁﬁt&d h@deitrll)dﬂﬁmm,enﬁruy, ., aemeliet and Jain,
efficacy of a t erapeutlc ggent at its _comon or

Nagigp ABY: 8@9 4052008 ' capet gh %tétetl_i@ﬂewpmg IRigeovery, 3:391-400
(20@8? MRSGH fn? ql R dpcbllt %96& 26@ g Og&e %’eodlgoaUSyPat%IH%pé)lication

antagonls S an i -canc are sul
USR2003005606@NR ok embmiirmnt di BERS astapeniftlioasedan cdsmdmae‘orawith an

pat h Ioglc di sq r ch as_a tunor ncer or
ane it lfoP%HtT 1ém§ta1ﬂvé0d§v (@b fragnent AndiSrnalsh N4 tegRoist or a VEGE

rec@Plok aRBRGHE iRIENhe, it At lﬁﬂlttéd' BNYr RIERNE] SIAIEVEGF receptor (c.g.,
Amtlanglogenlc therapy in relationship to cancer is a

VHEGER4r VEGER:-2eVEGER ranegrppaiiimse(d. gatNthh INRR2)hGagrhents, aptamers
devel nt u od vessels r i.red for,.
coggblin g it FOEES B K spsrEs e ot SO HhutBdiss, gy molecule
weddh iEIS RS bSV ES FRNYRIsHR KihRe PRTK P hhtIRBA stidiBRles $6:OVEQE,
and netastasi s, the antiangi ogenic treatnent ErOVIde

nbbgzym%eagam\?fe\ﬁEGB T |Vs€@lémbpter50ﬂntam1% ivediangs @fh‘é GF; and any
comglna IOeI‘\llsen I‘I-e%fg O){\ﬁ rné)[ | (%(f:l {mna P’S r0I oqranrlgre anglogenesm llllllllbltOI'S

may optionally be co- adrmmstered to the patient in addition to VEGF antagonist and other
agent. In certain embodiment, one or more additional therapeutic agents, e.g., anti-cancer
agents, can be administered in combination with DLL4 antagonist, the VEGF antagonist,

and an anti-angiogenesis agent.
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at the secondary sites, therefore allow ng attack of

the tunors by other therapeutics. Many anti-angi ogenic
wa@g@ntigseBave been identified and are known i n PEIEUSI0F)70516

including those listed herein, e.g., listed under

Def ilmtdriadnsspeandf thy: inngon, d%d‘rn’ﬁﬂérh@tla lagenlﬁhﬁfull‘ﬁlt ¢onEbination

407; 249- 257 (2000); Ferrara al
tum@\;h@f@gy mtagl 5kt wégg}nst é@@@&Lﬁ egpr{l%bmyude ST gy therapies,

n

S S e R Tt

radﬂldcﬂvamm'glom@,tchemoﬂﬁmpyj tmeatmnﬂrﬂwndt amﬂcamcelhlﬁnts listed herein and

EGE neutralizing antj r fra and/ or
koG UF R o B BHY Siera- o Uit ek @p T Do S @ymore
anﬁmllééQhﬁkﬁn% JQllétsal‘i‘l@tor H/(B'rblt I%Qret cﬁffelfeﬁf atﬁi’%@ﬁ@dh@olo&@lh'é@l@ can be co-
recepto , VEG-R- 3,
admeu$t@t|@d lto thnspa(l@ltg SomNFlees INRPQW b¢rreéigwistot aso ajmiaistar one or more
% b% of blgcklng VEGF or VEGFR, neutrali zing
CYRRIFS §Wt|bod|es | ow nol ecul e wei ght inhibitors

ChQinoVE@E ﬁﬁdggém ki nases (RTK), antisense strategies
for VEG-, ribozymes agai nst VEG- or VEGF receptors,

ant Ayomt $Pdaihe amcstion PrETes a arihaghgf teasting A atsPEles (such as a
tur}é%glﬁ ggl{ecﬁré's%%r é%%lﬂ ﬁ}db"fequg‘%fge cﬁ%oyragng{b&ona 1%/%1%1? NPl URGEnts of an
antagerdgtraf M dtdefoe DI @ dgorispand@ntn hngiaghticsis amiliir(¢iEakd one or more

antﬁﬁpnlst and ot her, agen In certai n enbodi nent,  one
chgpothgrpe UG FiReR S Al Varlﬁ@roafﬁ amp@e%%@@wwge@tsgnay be used in the
coﬁB led ﬁ%&‘tﬁ?eht A98BHS of i@ 'i‘rﬁl%ﬁu@rg MR 'e§érg§1§81 4nd AT 1‘%& 9ot
4 ant agoni st , e VEG- ant agoni’st, and an
ch@fm)therap@tmgigmas lcsntatgphtedl inpoaidedihereas pedsr &Dofinitines.” The

i nvent.i on apeut i ents useful fo
B TAR Ao St g S eRel PRI gsA] wn fegione
smlRutaﬁe&ggangt Jas b RGEIGHAR Y RRTon GRS Blo SNBERRIi&ct ESngbsitions, using
surgery, adi ol | ogical treatnments (e.g., involving
the samedir ahﬁf@ynnt@dnmmraﬂomroam ohltehaieady, eaetdivienally, the
adr%lunkf%ta 1'8{% IeS% gea 8%1‘;6:%%%@6%&1%@;1 WR Ea)url eat(%? t I,{Aé‘ygg{ra?walm 6r ad%rhonally, the
ste@@éﬁﬂ eidronaed hex eahhinathd Eboat soqaéntiallgranadiiilia@B@lslyy in any
two or nore antibodies binding the sane or two or nore

ordgy f Fegestatn pqdyais.dniseyabsianging fiesphméayesge days, to weeks to months,
t i

co QPG SFSULh DR AT o PRI PSR onfRUGfR, For gramole

thet dhempétcrartitic Ldvanmahére apmittistecreddiests ®llbwedbe tlasSIPEL4 antagonist.

t he |nvent|on provi.des. a nethod of tr di sord .
Hopey gty Sy ‘én?q}’ﬁﬁfimuas%f’é’r‘?&é\f adiginigiragigp o ﬁw lglf‘g?f&%‘%}’é“%“ is also

cottb PPl HE )A&Xr rih%h@ﬁ IgEgt afcfiRedrt%g m&’é@trﬁet%ds%mpnsmg
ant agoni st of L4 “agoni st) /or an
admnystogenes i @hlr#mmgoms( @pclamjamam-BLLmanebody) followed by
chenot .her apepti c a ents. enot her.apeuti c .
St i e P R S
fro®f mififes! tB BT, kPReclAo BRIl é’dnybe%}gseﬁplﬁbﬂ)vbéﬁ thk R8mibdisttations of the
of chenntherapeutlc agents contenplated is provided
twier @iore emei@sitionef i ni tions. " The administration of the

DLL%S i %Qllcig’rtstoog%ytﬂtl]oese% Or ntlaq'}? LERSH e arifrjl %?engppgoprlape doses of

chernotherapeutic agents will be generally around those already employed in clinical

therapies wherein the chemotherapeutics are administered alone or in combination with

other chemotherapeutics. Variation in dosage will likely occur depending on the condition
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simul taneously, e.g., as a single conposition or as
two or nore distinct conpositions, using the sane or
waledo7a43ee admi ni stration routes. Alternativel RCT/U82007/070516
additionally, the adm nistration can be done
beingasatat i Bikd physiciunaidyninis@dang trédthrehnatll tedlyte toodetermine the
addi.tional |y, the steps_can be perforned as a

ap@@%?tﬁ§P$eoﬁ9rﬂF1B@f’}ﬁiu§]eﬁlbl§ﬁf| ally and simul taneously,
Rel M4 Fowdh certain embodi ments, intervals
nging rrommnutes to days, to weeks to mont hs, can
be [Jihe srerntityesse provides nethnids |asdl ccahpmm@omffott 1lnh1butwcg @1preventing
nor e conposi.tion For exa E%IChenm her apeuti c

relapse (MR oWth AificlaRss F e %r%‘t’th PSPPI Qrelgpse

carfd} 8PS ishiQUENEIescriti B dn@NRAUR wHEiR ﬁh‘tl%ﬁtrs %hﬂ&@oﬁig or treated
adm nistration of the DLL4 antagonist first is

withomeenmplaae eld“remlcf@@méhhh@thyraplqs (oBe cmethteraptdsesuch as

hod
chy Py O 1adth 0 BRI BER, rREMRA P AR P EhHT
ther &) yVi@iRehotheraH Mt -SEGH aﬂm)o@§ tierapyepatibanape utah@ard therapeutic

agent. In certain enbodi ments, intervals ranglmﬂg1 rom

regiingi fasghe prrdenlar capecrisalos cligcatbideguate boniresé thsrmadents or the
t 3t f
ro SR ORI B AR G s

patientd med ydsdikiohdl eiffectiveethamapy. Ahﬁse&ﬂmf@ﬁlthapbrad@mlm‘ refer to a
chenot herapeutic agents wil| be general]y around those
congitigmy At %e nmrbgﬁéaorwhveéﬁﬁﬁﬁt%%a p@ﬁe%aepg euhigh desgribepyents who

{ t r
res tH shﬁ%o@ﬁersﬁ%h@g%gt?hgvg%QQEﬁggn& d(l) Rot respond to the

natl utics. Varration in
thed@syage nof Iieiipdnd lsefisfacdarclyrto d@ﬂhﬂdp)n gtwin vdreous embodiments, a cancer

is S (Bt BT obBTasE st Gl B i RSB g geer cells has

nodfes sfoarfidahy kefdlqbéﬂ dERds inMbhRal or tRAbANSERAUTR bed GWMilicantly
The invention al so provides nethods and conpositions

reduged, ion ha&)lmnen&g:do@r ferlegmniuithgr tedicijpodn saaor ingrusmd opgancer cells.
ThP gthﬁlsuélaﬁ anﬂ § e\iyhectgefr thgéa%%rﬂcelllgaeul[fgg%e%et tldanlté; Lef v@ill\'tor re(fapse cancer

celt gﬁ)ﬁi\}th canbd mathéieter pative of & wWhe &k aal Agetiard Exfoa@tlﬁ ¢hamrt for
one or nmore currently avail able therapies (e
assginedhe @ffﬁ‘éﬂaﬁ}eéeof %@éfﬁelﬁsm(ﬂé}e%tch]é? appg thegdt- aﬁqebtﬁd meanings of

re@ S& acﬁry ef?&é[oq )4 “1!39 Mﬂ%lV& h E)Pf a %Hrgjo r A?hl%oqges(fﬁ&nt to anti-

erap | mTun erapy, ant
VH@Htreanmleﬁtnkynaxe&hlaedﬁadelhﬁsenmpemgmwm eqgi rren for the
particul ar .cancer) i s not ﬁ?él nically adequate to treat

t he TH&{TVEREQN Biovidse methods pf klogkias ApTadyrige relprsedypprgrowth or
rel B3¢ cBRRetiICER %dlwt@fﬂc £&Ibiddk 8P LMGiLBES othedte Diaty 511@%%%1& (or

patients ne addi tionhal effective therapy. As used
Dlﬂelr@om,st)tth blgshoaselucathcatlspsertemer growtocwhegpise cawendell growth in

f t tient, e.qg., which
sl 1 BE R PR afonT g estitucah Phar Ry faf st o the
caldePRefdpdei T heeiSin cADVBINRMtY, Bl 9L BN GRagsiRstD e AdRSRORE

to the therapy, do not respond satisfactorily to the

simpenepiply witle cancar tharapyu A lavbdtiche at additdonediciae DLM antagonist
rela rowt h_ or cance I

themél a‘ftsé{lh 1cs r\ml%a% %16{ cancer era@& hlcﬁ san be perfom%d n any order. The

invention also encompasses methods for administering one or more inhibitory antibodies to

prevent the onset or recurrence of cancer in patients predisposed to having cancer.

Generally, the subject was or is concurrently undergoing cancer therapy. In one

embodiment, the cancer therapy is treatment with an anti-angiogenesis agent, ¢.g., a VEGF
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not been significantly reduced, or has increased, or
tunor size has not been significantly reduced, or has
WO perasmed, or fails any further reduction i n BCRESNT/070516
i n nunber of cancer cells. The determ nation of
antapetifte Tht heti-@agiogencslagentandudes |tiaghs &nbwii thgragnld thdse found
rel apse_cancer cell growh can be nmade ejther in vivo
unggr ﬂilthciﬁwlenwr%my I%@%%b%@ﬁﬁ ths apHeangjogeyesis agent is an anti-
[ ISRk AN
celﬁ%#ﬁgéﬁ'%nﬁﬁéggﬁgﬁ'ccégegglaeanfﬁﬁgL%?m‘&@ ap se<)or
(GemepfachcSamtly SaroFrahoieen, |Ch°5)p?ifﬁ§17(gé~7l4 @6, RPON2@E3 0003 e%te eg, U.S.

Paisiin SERch PhALT GbWRR! et A E0aneio a6 BBl OBRBaox: ep

066@6'83@ SUSfPa@nPAbbl‘&tl%s 2@%‘0906@9r @(b@meomn@@oz@a@ﬂ@ and
or relapse cancer cell growh in a subje

20@Mil Al Xt Eopkay dnb, lnumﬂbpélrmmunolagltca@zinﬁhgds f(&ﬁ'lﬂl_@ﬂ (2004); and,

Wt iasd, AdliBH Serl IR kN SR S bRl VEar

ant@ p&ast ae AtSLL4 aﬁa@ﬁmmmdkl@& Ie@u@dgnempgé i@ growth or relapse
subsequent to the cancer therapeutic. In certain

cangherl grently o & rrec piation gptitRidreabiatereThermies kareined

DL Itaneously wi th cancer therapy. Alternatively, or
additionally, the DLL4 antagoni st therapy alternates
W t IDIdrok heranganabiant petapy Thavbitedrebalar fegiopeoh@insBIEGR-like
any order. The invention also enconpasses nethods f

rep&aﬁé 31 el ks ngShrdematn hatis comisrsHEBIpS ﬁﬁ%‘a figands an(? 1s

F

P s s A B Rl T PR TR oS P PRbip) 2 B Efbrine region,

an&aszpMMquam@wkmgmmVVMMbmemgﬂﬁthuamnéﬂlmnﬁn@pwsmﬁ85mmnm
.qne i ment cancer thera |s treatnment. wt

acid profReh angﬁavta@é ﬁ%%@o‘ggwgwasal e LR G RS- ) ML

(arﬁ% a8k Q6@Q§i'l§’$&§(b§§1h§ a8id§ m55 Qm)l Eml’ke PSRink a@l\e@ 2bN251); EGF-
he art and t hose found under finitions herein.

Llhm(a@m@ andsothi2rmia; Eqiﬁéllaqw&amlm@md;g%&fe&@ BgErtik¢ gnzno acids

2 i T 5 R G AOp RO e BB e doR-Ey morLine
(arﬂh@faﬁﬂ'd§ 490-4C6), EGYOBiké (ardvtho aChils 4883,187 @%nsrﬁ&rﬁbr)me &@Eino acids529-

U S, Patents 6,582,959, 6,884,879, 6,703, 020;
55 imgﬂplal@ga@ doppinGEpe 26.ds a3 Vo A4 mElgesdegpBamingicid

B35BT SR nE0 1 15758 MrenSRR BUEH Aheigig peidgpavence

en@idid ghtiv AT @lgdan dle dvEphaitisiRBBe 2ddadliedd §200eke;of ahitdd651red region of
\WO200501235 Addi ti onal égts can be athPISt red. in

Iéé‘mﬁdﬁramtkyﬁf)wwwewa@ ifiagmapy ther hrid Gempspsed.
Thé QEcegél&‘P Kl 8erVr hﬁﬁfaﬁ GNG # NNAPSBOY 4 RN 18 QUi number gf mouse

rel apse cancer cell growth, e g., see section entitl
DIC@nbINMLt 19454 her api es herein. DLL4 DLL4 is a

cont i rete e Norjrae s 260 hictigmerhEo S Ratsgymgthway i
ke Rhilakst oF QMG E8lopBIRE! Iﬁb&esmta@ Ry ellli 49 pBStaatBN@1fl8newing organ
necessary for receptor binding. The predicted protein

sysi¢rss Fearntiayenisbrates e mamendds, Aypsch gghading cates aells t rough a myriad of
cel%{a]_e 860151?118 andallrllfllu lng%ggrgﬁfe t%nc(‘ifl ‘ff%r%]élattl:onne‘ljrltd apopt051s rEﬁpele and

Osborne, 1999). The Notch family consists of structurally conserved cell surface receptors
that are activated by membrane-bound ligands of the DSL gene family (named for Delta and
Serrate from Drosophila and Lag-2 from C. elegans). Mammals have four receptors

(Notchl, Notch2, Notch3, Notch4) and five ligands (Jagl, Jag2, DLL1, DII3 and DLL4).
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acid protein and contains the foll ow ng regions:
signal peptide (amno acids 1-25); MNNL (am no acids
wWQ@26092)368DSL (am no aci ds 155-217); EGF-Li ke (B@1/082007/070516
aci ds 221-251); EGFLi ke (am no acids 252-282);
Upbfdactivdion batigand ot dated @h- I&Bgabonﬁg}ellsi K etchamepmraaﬂdéSgo
324-360); EG-Like (am.no acids 366-4 %% EG-- L
suqeasH YeoPratep byéic slspvaess) Thigleeds foithe relgrsnal mcmla.l@faz%l}ﬂar

DOEI%% g‘g l‘zﬁg))( g/gllc;ﬂ%aﬁgl'ogactfs 30y hd ﬁ)wleﬁsr ﬁ?ﬁHﬁHpé ﬁgﬁgﬁ%&‘? complex

acCl Cyt oplasmcC onmaln (am no acli
with3he BBGY b1n@i11g4)rn11@[ri RIBP-Hcilsb lamdv an€C 8D [fac CBE éspiEntes-1] and

are knawn i e art. and are further discussed her.ein
Oﬂﬁa e P it ol ot TS BB i kachpl NOE e 0n inclide the
aﬁk@r%hldﬁééﬂ %fgglﬁtt) ARNRANAS) ﬂdm%md 0énck B HEHIF QIR T,

SIRgmn of ernatively, the cDNA sequence (or
HH gwbwhsn tum regwfafe thic downatresantrvesclipéehal Thiesters des Shwm and cell-

of hu 074, t he accessi on
oiiBghe BlnfiTE8 rtpdod: N TeAR2008E 4 "5 ndeCt he
DLI‘jgthdﬁlm@m ors. The evol uti onarl |y conserved Notch

pathway is a ke%JreguIator of many devel opnent al
pr oé&g!é@oras@f 4 aae medeenles that Hs)élnkamrféﬁ ey Gyt c.g..

3L Py LA TP 03 Ly DA ey g

petatei a&a]@gs ofDd LY Iﬁdcha@ desmpltiaderized PLILdRIescribed hereln) and to other

dlfferentlatlon poptosis (Mele and Gsbho
agengyypVided Ehaydrays ﬁm@ﬁw teaagl dhrgugh a ethEdY Qfﬁlarqcyptor (c.g.

Not@ISRb¥AS N@t’cfgf %Hté@é%h?@&ﬁt %%%mﬁth% d&ired %‘IEIHe‘é%t%Qt Mihe

menbr ane-bound I i gan gene (named
bidlegicdDedlt @f amdbtSBerccatter. fin opntdin @mbpﬂmrrlantsamgbnMQp(%sé$ olm biological

Ma fp Not chl
i R A R a5 e i Dl DL SRR (AE T (g g gotent,
NoRH2! Nofehd 31\1&6@)%1%&&@9 No@&ltrw@%roahobaetﬂvamotch receptor

presented on nel ghboring cel Not ch receptors
downsfrsagomelgeelessipnedingr dn meycmbocbn@awa@éM agriigss indalgisendothelial
o Rt G R S LS A Bl R e

de@eldpradis C I finOdabodiMBRk XL hforidieinBiA Vistdbingvelopment.
protein, RBP-Jk also know as CSL [for

CBFDIé&(mWLLagrﬂ are kpepvibtrhiBe afty AsepicpEs deparibedondcaxemglified

heliEEb %&gﬁ&g @%@%ogﬁ@@ftﬁl&q sé%ﬂ){iih 361%%8@&%? uch Q&%ﬁ‘gﬁl DLL4
anfiioSyraat atiHdl Hmmasndadeysin ) GditentiRilcd H@‘.&R)lded/\ﬂinrelh uindert ur n

« F gul ate the downstreamtranscriptional effectors in a
Dg @@Bgsand celltype specific manner (1so et al., 2003;

Li afd pfdaflakcts ug&QlEﬁl thd ik gbnVRAVARIOLS Mﬁﬁla@{eﬂﬁecd RF thflr

DLL4 are nol ecul es that nodulate the activity of
phygsicpl/chagisal Isblseracmamlrhl@lgglmalsﬁusctlo'ﬁh dytverious'dkdyd4 known in the art. In

so A gmbgtimsp oL ebheh S s haRG 1S At 0a OBk Ptote o binding to
DIdess 6indbto MJi& Rbepté) todubtic Hiedlo AGBNEBNHCRYdEF@r Eé’tﬁf)étlon

have t he ablllt%,to S|gnal through a native tch
redﬂét;@p@rdrloql@nggof Noh clsfmeptONd@*cfhﬂreamcm@lfv;Q,ulaINt;gur,ethungz digtygtion or

blocEmg of %%?&1 receptorsbl 1ng BLLQ I&?or%?@&lgt)l(otn gff endot%ehal cell

proliferation, and/or inhibition of endothelial cell differentiation, and/or inhibition of arterial
differentiation, and/or inhibition of tumor vascular perfusion, and/or treatment and/or
prevention of a tumor, cell proliferative disorder or a cancer; and/or treatment or prevention

of a disorder associated with DLL4 expression and/or activity and/or treatment or
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bi ol ogical role of a Notch receptor. In certain
enbodi nents, agoni sts possess the biol ogi cal

wa@edo7aiieBes of a DLL4, as defined above, such BGI/US2007/070516
bi nding a Notch receptor (e.g., Notchl, Notch2,

praVeiitididof MNfitertid)assatdttd/ aith Npteh dodptdr ox@asfiv®and/angttivity. In some
activating a Notch receptor. dowstream nol ecul ar

em@pdigientsy PLLARLeBIE assBmctsied forpny #ng gbmposs &f: Pipding g Notch
3 Cfor at i ' . . -

re P e PR RGP BRI, SR PIRLE G RELH @, activating o
Notidvet gpporetotvnsireans omdecatv sgghateny, syhilbtihd cadpoinilist el proliferation,
o v LB SRR e e ROl B e, Moo
forOR8ARIctiZing DINES Slthoonf¥is SIPBhRIar@RELWIPHr thé Bt ! dndGohdee

of DLL4 antagoni stS (such as an anti-DLL4 antibody and
deggribed and Wmnﬁg@ddésﬂeny contenpl ated is provided herein
A ﬁ’d?e "Definitions.” The nodul ators useful in the

"3 QCERt i nvention can be characterized for their

phy $1qal in¢ibedics ale kpb@RSeH tHeast MAdoRicQk®@dseabed AHICK@PEficd

by various assays known in the art. In sone o
hergtb otherasiit RLLbpitibogins agopricsrabl x mongplandc idsq gnsgmpaysed within the

e r : ehlngim 4y i ndi {
se RO A Lu SRR Pl PRI BBy URLRRC R DR BELs
antéleidiesgirodded lieeciuc tThede antibod ofrkgmentoéanNat @bated®beptditional means,

downstream nol ecul ar signaling, disruption or bl ockjin
suchr asgBE PR CHERHIGR, il l?f‘ggetnsra%_d&v, reawabla?ntﬁ?mwe%n%q%

o RGN Bp 8] o fptc 8 Rrhlzc GRS TR, b Bl fy e

diagnostrciaatl tithirdfeatie ptipasdsont fogthdemw.i nhi bi ti on of tunor

vascul ar, perfusi on, and/or treatnent and/ or . prevention
o arirsPel aalBpoi5s of Pk 48" ameayaB orous SR o beencous
anfUH AT 1.4.F Bt BNHuAanBbEM & onisHg tAe PbRP4tR are identical except for
associ ated with DLL4 expression and/or activity and/or
possitdanaturilly ocpyreng mutaions thag nuiy demeesentas swodmareelnid. t Thus, the
ch recept . expressi gn _and/ act.ivity. ln some .
modisG A BRTEMLINTARLS IR SPeRES o iyt ey Br BB Winipture of
disore: atibevice of : binding a Notch receptor (e.g.,
Not chl, Notch2, Notch3, Notch4), activating a Notch
r ec dpe 8pti-Dide4 manqaiepahaniiodies car bpigee vynm Srerhyhpdoma method
| . i VG o i Bt o . ‘
fird AR by RoANR o D0 Nedt S4B P b B B by recombinant
DN hioghicele { U&. iPatent lWo.04,816, ot i ng arteri al
devel gp t.. Methods for characteri zing L4 .
ant é@@ﬁ{@ggdﬁﬁa Mok S POUsE & ARGARPIART IR 08, 4nimaly guch as a
haRORE i b B8 S&d okt ktiaf | 184 fd Jrodb R
<BRTR LA SR R ST R syl i
antoleslogsitha dvill sdeefieiyltind ®dhé prog¢im usébhfer amimniBitioh. Antibodies to

L N R R
injE@Rns eFDANA ahf aR adjdvidtaWrant aPhe plRBardBubinPtedhods well-known in
anti bodi es provided herein. These anti body f rogspzment S

thecaah sprac ef whichdrbiprthendiiseiibnddicreipakier cxunphe, aecogrpayamhpioguction
of ﬁg@.ﬁslg géasggbg%egﬁ\x. l?ne ot b & ir%gnthnirrn% soa%)inqgunntlized with a derivative

1
n

of DLL4 that contains the extracellular domain (ECD) of DLL4 fused to the Fc portion of

an immunoglobulin heavy chain. In a preferred embodiment, animals are immunized with

an DLL4-1gG1 fusion protein. Animals ordinarily are immunized against immunogenic

conjugates or derivatives of DLL4 with monophosphoryl lipid A (MPL)/trehalose
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anti body fragnments may be chinmeric or humani zed. These
fragnments are useful for the diagnostic and

WO h@ragsss i ¢ pur poses set forth bel ow. Monocl oP&l/US2007/070516
anti bodi es are obtained froma popul ati on of
dicgytosityRotadta TYMh (Rib g Bmeonschamt RbadichsInci, HamiltéheM T) and the
i ndi vi dual anti bodi es conprising the paopul ation are

solptiehisiiBigrted iEdermaly 3 gudiple élt%tﬂwocxwr:%%eemhﬁ Apfgnals are
bog%édf"t'} %nﬁl d iat&%)[n s B ee(ﬁ@d'] d e gérﬁﬁheggﬁﬁw for adtT:L4 titer.

nonocl ona dicat es 't aracter o
Anithels art bdosty uasl ot ploeany a m xture of discrete

nti-DLL4, nponocl on anti bodi es can, be

anti od| es.. The
madé @g}aﬂae%@n@sww heTROEERS iy THas Ly QPSS then are
fus'é@ i@rmdioh cell%‘iﬁg @sult%ﬁfé fﬂsaé%ﬁée%? %ch & '\%d]'?éfhﬁ@né‘ggjé‘ol to form

r econbi nant

a hdff\;sd(ﬁn&@@lb (qurrng, h@ﬂwbmah@m@qdmhmnmlalem%ramceopm& 103
nr [ t animal, such as a hanster, is
(A?a%e{ﬂ#) ﬁre qgQ@ﬁ .

icit Iynphocyt es that produce or are

capgik ﬁy@fﬁdd@ﬁ@@isul@ itig pREPar DGt 8scdehahd Wiown i8ReGIthH16 ahilkute
bind to the protein used for imunization. Antibodies

medgmpthas pigEaielsicpiaigs ene af metr suhstargershas inybinthetergiia or survival

of ﬁ#%g&‘ j)% deshtegl 081{1/% %{ﬂs %ﬁﬁ%a&gg{ﬂ&gé th% Ppeg'}aé dn?apcc'ells lack the

enzpeidlog® xuvehine Ignam/ne pirospheritaisyl, treﬁtsfﬁmsef(H@fPiRdfbr&IIE{T) the culture

further descrj bed her For anpl e, . reconbi nant
megiggy iRrithohyrdomas dym 1@@@8@%@% Iyeogitithing, agpjgopterin, and

thﬁﬁf@ﬂlg' me&iﬁmmﬁltcﬁﬁl?os{we% t Wl o P{(\ﬁ’iﬁg‘y(%%iglent cells.

DLL4 t t conta e ext ul ar donmai n
DL L #rdfasetimydothaecHcanp dindsi timt Giscaiifidientiyn sgipobiustabie high-level
hea referre enbodi nent, . aninmals are.
i SRRy P heBEERE G o T sUR P ARE yipGive o a
me@ﬁﬁlﬁ Bi@thi ds AT en ddiT NARRA g AR NtbfebrBIMBRREAY &I lines are murine
conj ugates or derivatives of L4 wi th nonophosphoryl

myjeiqunalines svieh s thosh é¢r@»§écfmm M@P@@élaad MRGDVmuRe bimors available
frolrnmﬂ% Oﬁ<hl% tétufe ﬁ?e%ﬁ]{)g 01‘1butlpn C&nﬁ? 18%0 %3%1{?m a IB'@I rand SP-2 or

X61§vmg8/xeej<Sellsabelnabuéwﬁo@nhmhenaﬁleTpﬁm@m&e cBllb@tloMRdayx&ue,
|ater animals are bled and the serumis assayed for
Magrend BSAq Human mypleimeand raguschgean dgtergpyqloma g@lf lines also have

be&l RGNS foﬁh%%ﬁ&ﬁltc 181?B 111:}/1{%9 (?CX&IF&% aﬂ%d&%i(%j ¥ ?rqrnunol.,

In vitro. en are tused
138800 (1984 nBradchv et ﬂb leIfouB)lnEllgAﬁgmaly Predictio@T echniques and

ARSI S e (VBRieh DeRrs e DBy etk PrALt | ce,
pp 2R3l AeRIR Wise J%%lom% B dre gIREinp Ysba[sk%%m?oﬁﬁbh&tlon of

thus prepared are see grown i n a suit
manublbuatlemtt’e@kilemdltdwmd agrefelD b meﬁfrralaiyn@e Zoneincg spmrﬁeny of

e e d Rt hadiSora Oy Gl S AlteRamd K7 i PlupyiiScipitation

ﬁl@ﬁ{ﬁlt el B s &€ lshéh dsaeiolMBuBsRY: RM eXaizyrhlefhked
Orgﬁanl ne rrthosr;horlsﬁ}gssyl tsranlsofergse ( RTpor gl%%) ¢

impyaoadspibgnteassay (ELISA

The binding affinity of the monoclonal antibody can, for example, be determined by
the Scatchard analysis of Munson et al., Anal. Biochem., 107:220 (1980).

After hybridoma cells are identified that produce antibodies of the desired
specificity, affinity, and/or activity, the clones may be subcloned by limiting dilution

procedures and grown by standard methods (Goding, Monoclonal Antibodies: Principles
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medi um for the hybridomas typically will include

hypoxant hi ne, am nopterin, and thym di ne (HAT nedi unj,
wobkich4®ebst ances prevent the growth of HGPRT-BeEr/ 820811070516

cells. Preferred nyeloma cells are those that fuse

an@Pfdctite pp)59-10S Uppaddmis Padsh,el 986 ph Suatdt cpleed urdiaoior ofis purpose
anti body by the sel ected antlbody produci ng cel ls, an

inciyde, 18 s8Rl eDtMEN %%P%léﬁ% RedRinpaln addioiinth embﬂgoma cells

r es are nurine nyel oma
maltyl §¢OW§E§ 1‘%2;@? Cg%g{u ri veé1 afnlrl%% MOPC-21 and MPC-1 1

noudée imomoclena\eaiibadbtesctretat lt}hthe @djoﬂ(oﬂen g stel suithldy Gepdrated from the

Distribution San Die fornl
Culgpe Megpunesct O@‘%@@f SRR VPné!ﬂné ’FIFBPH%I‘-PE’S ﬁﬂ@wga ion
pro&@@reg}ﬂch% efo@@idnﬁﬂ& '&&em‘?@-@éﬁhaﬁb% hWB){}l%"ﬂltéﬁﬁ‘onﬁatography, gel

Human nyel onma and nouse- human het er oryel oma cel |
clegirghonenice diadwsis, d@@ftﬁnltk}eh{rw@togﬂk@}’pr oduction of human

(oasy SNERITRL R SR o RERE Wi MR B BT pcreen for

TRORNinGYESy ABRksARIN iHeakbieSactiPiy oBdctioaids Mat 56k theti
Syn I nc. nNew@yYork 1987)). 1Cul tcl}rfeﬂyroredl umll n V\g cifteldshetie

antlyglyicises arsete]osted by sgiceming ghees 1&%@%@@%&1&1@3?]&%@ dhat gipplay
Vargruesf ea%ﬂﬁe}rn%%'aﬁﬁgidﬁ%?lﬁgl% Srp%é? fﬁ\?q?s%g% Bﬁ{l)gn }Itglpro ein. Such phage

hbﬁmIeB bediaesedibyosftiaag cluysnfaydgmmmameﬂ ths déssred eh&gem r@dnes
|mmn§pre0| pitatjon_or by an in vitro bi

eX%@%%lgg Fefregments papgbisiahbindinstedle deias a@fﬂ%ﬁ‘@% ﬁ%sorhwg the
anﬁ%ﬁl%%&%ﬁﬁ?ﬁeg %It%ligﬁﬁg (k! Ibﬁ‘@l a—lt}ﬁeSQh'ﬁ?é I'Mggrf FIRiIdiNdiRs clones

y can, for exanple
aredhtleclmedeftbnbﬂletdnegﬁc and bar ot ﬁumtaby@lrshcxi byvbidiBommag tydés. qf antigen

Anal . i OC 98 fter, h i doma,cells
o TS Tt ot b DSkt s S b R SFnige o
sul%@&étftngh wemﬁﬁg Wc&dme ﬂﬁs@i&f fARGRd pHals¥ clohB BT F@BEFolMEYed by

be subcl oned imting dilution procedures and grown

cotpjrugtiermelze ﬂllldengfﬁb anti-DEdd ém@boqlzbdcm wiag thadivi ssgeinges from the

Phggrjgfgé:ll}ep Olfes a{r]egt[)ﬁ%giasglt !fllg Lol i zreégl?n ?ngf qglgl‘rlgﬁg Sgsrc%%ed in Kabat et al.,
SeRkets, Prteins & aflugol oRrcEMt@Est R ivh Edit%QNmH Gubiration 91-3242,

addi tion, the hybridoma cells may be grown in vivo as
Bethssda MD ¢190by §0]15n1 -4n ani mal . The nonocl onal anti bodi es

S€cC FI%E Fl?t ué@ﬁ ﬁlﬂ% %Hgﬁlla rb%%n%ﬁﬁ?dc'(w dlg Md%‘?ﬂ%ﬁ %jrlafbieom ) regions

the cu ascites or serum
of ety & hd hdiral acidstomoglcb ik the pight W Ic:)alﬁld (hﬂa\g/r (Gﬁé)il]nnﬁs that both
such as, for ex rrple protein A—Se
PraseRy ey bmw@ ]ﬁPBsn%FtC@ %ﬁptarg& %&%Wﬁ@@é §FBRs).
Vaﬁ'a@l%ﬂ%hﬁms%ﬁn 1S tﬂsﬁ%‘rgé’d ﬁﬁ%ﬁ%ﬁ@% e, cith& a@@fﬂg‘leDéﬂaﬂl Fv (scFv)

anti bodi es can usi ng I'nat ori al
frapmbntay ineshitlo VElc neé N Lfape cwﬁmﬂul@rtllnke@ﬂiroughc@/smmﬂ@sbwlxepnde or

d d t ti
os B R P AR IO LB el g def gt BmeBrBe et non-
coPN@88), hd BIBbRSH VPt RENARNREE. Thltdindlll $PIBY-ABI([1995. As used
fragments of antibody variable region (f:v) fused to

hegita ge vcompdipe ohegaclor®s@nd Pagecoding phage clones are collectively referred

to as "Fv phage clones" or "Fv clones".

Repertoires of VH and VL genes can be separately cloned by polymerase chain
reaction (PCR) and recombined randomly in phage libraries, which can then be searched for
antigen-binding clones as described in Winter et al., Ann. Rev. Immunol., 12: 433-455

(1994). Libraries from immunized sources provide high-affinity antibodies to the
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libraries are panned by affinity chromatography
agai nst the desired antigen. C ones expressing Fv

wo e@gmesBs capabl e of binding to the desired apCT/gsIw007/070516
are adsorbed to the antigen and thus separated from

imino gednxithoud thirge@lionesit bhHcdndeudtingrmabydoniie Alitdrdatbgly, the naive
clones are then eluted fromthe antigen, and. can be

repePE R &30 RglPRasea PEYVIGGuPinRlsaNTce O hwaapantihedics égya wide range of

noR4SIP %19& élg@éé}’f é’ngfggﬁ‘s Wﬁﬂélut %fl ﬁrﬂﬁuﬂﬁ%ﬂidﬁs%s@rﬂe’d%ﬁ%ﬁﬁiths ctal.,
can be obt al ned by deS|gn|%g a sultable antige

EMBOde hl:iig Spi3dd &) e Fimallg aladct liframestdae apphdgenalesperthetically by
inte{lest followi/db construction of a full. | th.

clogfiig hepiTEaEHEcH Sagoie GAROHS TR iR el ehdine BOR primers

contBRiRNa8& ik kQPRn&f tolchtSIcaRd h%ﬁg' BiabRIIGR S %ﬁ(}tﬁ'ﬁhd to accomplish
e al .,

regi on (Fc) sequences descri i n Kabat et

reagpygEnoedn witroRs gessinbsd by HoogentobogindaWintery &r\dsh Bidti, 22 381-
385@19&)& n, N H Publication 91-3242, Bethesda MD (1991),
7"1-3. The anti gen-bi ndi ng domai n of an anti body
I s Fanmestofis PHRgk Wouséatd anpRy aMibddsdt@Rtenafbyagbh tolfh@ minor coat
am no acids, one each fromthe light (VL) and heavy )
pratezpplidhAhe gntihodzdragaehtsgae e displappdes Aygle ehain Fxdragments, in

) o iy or i ni . ‘ Yo

Wi PPE Rl VGO TR S B o et e Bl Bt AR exiblc

pohagele spadcher.g.as dsichipbd by Mairks ¢tal.( M) Bfal ag2®rbigs-59171§1991), or
whi ch VH and VL are coval ently |inked through a short,

as F@%ﬁﬁ%ﬁ@%éﬁwh@, Onsrcﬁa@ ihised ?%@Wél}e PHCIiSeHCehayo the

ba@bfal %@&Qefl{blég,ﬂlagarg v@ggég%k?%rggfy of g'mb-rbogtrﬁtoiegf ﬁf:ﬁ%ﬁ .Whlch becomes

noncoval en in Wnter ‘e
disReyed bmthenpdlagg sukice B8 JispBBing ko8 )of tikswild gpelveatgiroteins, ¢.g. as

e 6Bl PR ale, ST ri e Vo TLEHOURIRR®
cl omegenchdl, nickei€ h&&‘se&i'codiﬁg RBFEQIY Roc hgMEh@AE WiaiBENESm
can be separately cloned by pol ynerase chain reaction

impR@ERpelrivrvested itsion Bemprsratarminyals. nlfpH iy bidsedin Bgor of anti-DLLA4
ctof§t G by o6 § B TaBEa Tt T RRBp R i iPo8) ESponse
and Sicd® 11k 4894 cirdul RingB e8lslotipmpbiphonil 28sbds9bhEES/tes (PBLs) are
provi de high-affinity antibodies to thei munogen .
recgiveme Rr liiery cenyitucEpnin apretsiesd embedingytipmalamgiidody gene
ol 130y 45t L RGN AR DERE LIRS SRTADY L RRTH ) Gy ani-
Dllaingeibody reporselid tramdedt sdcserfyimgnd fugetisnavhiuhen imaoyoglobulin
i mmuni zatjon as described by Giiffiths et al., EMBO J,
ge&%ﬂ%@ﬂ%&ﬁpg gdyctiopphradpgenony pribody proguren el ugh tha
DIR®: iARA i SN dh Reles GRL tyBR¥IIEHBREAS: Bﬁﬁaryﬁ_{t%ﬁfe(@:%gzﬁﬂst DLL4. The
V-gene segnents fromstemcells, and using PCR priners

gemapaticai ofi ngranantdbodyspgdencetrimgemc odec ishiesdribgt bylow.

vari,abl e . regions an acconpl i sh rearrangenment.

o O s R AR B DRSS L o e s 276 5 hined by
usitYB b sufBi sorcchdifs prdSkura3@8sdld@ $dells ek prRERAE DU 4RPAEAC hidmbrane

used to display antibody fra?ﬁe;ﬂ]ts by fusion to the

bowtichantibedmte. for ot esllseparption with DAw4 ef6ayy thrametasraphy sn agsorption
of geillséqlo z?1)(181900 %nic’ei-ﬁg!clgd Btﬁﬁrfoﬁgwgc{ g}gﬂgvmasétivajltre]d cell sorting (FACS).

Alternatively, the use of spleen cells and/or B cells or other PBLs from an
unimmunized donor provides a better representation of the possible antibody repertoire, and
also permits the construction of an antibody library using any animal (human or non-

human) species in which DLL4 is not antigenic. For libraries incorporating in vitro
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whi ch VH and VL donmai ns are connected on the sane

pol ypepti de chain by a flexible pol ypeptide spacer,
we2@r/1awsdescri bed by Marks et al., J . Ml. BPCI/USRA2070516

581-597 (1991), or as Fab fragnents, in which one
antithualiyzeh s cdrsgactidng stoiml dellanet Habeesetfgim the saBjettab @rbmdﬁ ﬁuclelc

the bacterial host cell periplasmwhere assenh]y

O
aciy pncodie yrerenackantibedy, g@le\mg@ﬁm@e dBeHEMYNG fﬁ”é;?é éPtéfﬁSt can be
oblalftg HRADE 1R OF il SR A% RATE, Fork itatldo bt luprine,
carhbl@lfehrﬁcp@tsrnlaelsovrnd @quidd,3Bd 4137 spddB1tc. | n general ,

nuc aci. codi n nti body gene fra nts a

bt i R B B el Bre e VB ana v
seg’fﬁ’érﬁ@la% rebdveded frbmany cé?ls%? Effclclt dna\idtpligikd ant the @Béedof rearranged

clones is desired, the subject is immnized with

VH sndg¥hegcat Bbranicathd drsityd P& oarsles, obdaided by isehtiog gb@mlc DNA or

Rt bt B BBl By adbtbr s P80 PREpR pCRT Mo primers

trh@ Gt ArfIB' chdl 6F rBAr&in@bd 8 &80V ictR%Rtas d@sdih%@@[h Orlandi et al.,
anti body gene fragnent |ibr ardl/&bl ased in favor of

ProgaiNati Dh¢art SFoAGSA SOoBRB-HET (BIEYeterchy i inerdizerss V gene

rep?l’tbfr slafé%] g)?ﬁjrgéé}?; n%%r\?g e] c%ﬁ ?9 a8 feﬂr'rgd g}?r?lgcy Ar édi ano?mc DNA,

wrihahakk pomars af nigt 3' @ﬁdlbf ﬂnaté@gre Brmmﬂlr@ﬁhd: acdye p’tdxdmh mah forward
ysten) such DLL4 i nmunj zati on %hves ri s

pﬂe@rq %as?# yHbE; th@ JHesragn taﬁfirssaar 9 Graidhst aldLE&9e> &Pﬁén Ward et al,,
Naigﬁg S{;S}E?@ég 1@%9?%{6"‘%\1& ady arﬁﬁlqﬂr e D@P%%%Bk ﬁrrfﬁ'efsecan also

eI ow. Addit’iona
be anaged uﬁ)th.ezleackacchaes desdribed op ldmaes eals Ba@taclhnel oit&Ri-8ted 9BY), and

forard e AUlER HE BRLATIBE0r B SRaNE S B Proc. Natl Acad,
ScA (qusmci% 5@8@5 7320 999;' |T03r§9§ﬁﬁ‘$e' c%ﬁlp%rhéht%gz%e%éﬁérw dn be

chronat ography or adsorption of
incorpesated hr theprimeiredsetsibicd if @Irllaodreaﬂ abﬁ%&%wc Sastiy\eaele (1989).

Pre%era131 Sﬁrrt I n grver 1 1s ﬁlragcgrtrr%%ﬁovel Xg Féﬁ %nﬁn?}&&?arg&«%%l Zeah V-

gerﬁBJﬂaﬁﬁlyﬂﬁ @wda @Sardl lb@taﬂlaivaﬂzﬁﬂé VSEMdaV L afra@fenidn® 105eat bl the
anti body repert 0| re, and also_permts the construction
imgyung gelhpdleie agﬂdwmnpl@r Gewsideeereied imticrrpgthecheindarksiet al., J. Mol.

Br(Po QBE”?&@ @or 2 dmrﬁgd bé’ rﬂe oﬁ%tf éﬂ'ﬂfn‘ eQ%[” ﬁuelg QfAcids

brarles I'n vitroan
Res. o’th449¢I444981 (1 ®Be rr]F@e;ild»rﬁn@O ethhamptisite ﬁ)NA a1 Ei}ﬁessron vectors, rare

subject to praqvid lc aci ds encodi ng unrearranged
resgeﬁtroséw @@ﬁ)@ lgfé@ﬁ@ﬁéj witipbe P e e adan it Qe as ficseribed in
Orﬁlﬁﬂr Q61 9PR) N, f fﬁRH&r"’PC'I@Q ngfrﬂcﬂron%{ﬂ'@{aé RESHRSy astM&Ribed in

human, nouse, rat, , lupriné’ cani ne,
Clé@lscom@ al. pNaturenéjz b@Ml—@é (1@%11)1 ne, and avian speC| es,

t | odi tib bl.
e GRERUE T AR UG anan G S e e APasdE s fm V eene
sedrh Q. tﬂl@st“cﬁ"‘cﬁ&h&ﬁaﬂ VH%_&@ SegiéhtoRRkitkb€eonddadd@ q6&2ed

of rearranged V ene |libraries, the desired

[ R 1 CoRoliPR2 b ovappRICported in
M{té’%ﬁ) nﬁa?%%t(‘?%lﬁ’{ ’Oj |8$V%d(ngy%)p81e r as gglgllltg glrngﬁl%mg all the

maj@abhftgetdonétd fanaHYiand en%o@&aﬂ ®s @mddbta @ehaat@rdnadrgﬂ VHtgene

m
m

al ., , . ) :
repertoires with PCR primers encoding H3 loops of diverse sequence and length as
described in Hoogenboom and Winter, J. Mol. Biol., 227: 381-388 (1992). VH repertoires

can also be made with all the sequence diversity focused in a long H3 loop of a single
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Proc. Natl. Acad. Sci. (USA), 86: 3833-3837 (1989),
t hereby nmeki ng di verse V gene repertoires for

werassson. The V genes can be anplified fronmPcDigoamnar0516
genom ¢ DNA, with back prinmers at the 5 end of the

lengoay depaitdid g Battas sedly PeocyNdanacal. 861 USey, 8ar 44 374462 1($992).
based wwthin the J-segnent as described in Ol andj_ et

Hugran Y by A sements e deet claned andsseguencedireportsgqn gygliams and

Wﬁlge?@r J. 'Ipl%\ﬁ]% 24 qﬂg@rﬂ%i %98 Bfi M GONAY 1H Ak synthetic light
primers can ased Int eader exon as

chde sepreitbees. i Synﬂlﬁimleéf g¢ncakpertoBicatbasdinml a range of $B-4d VL folds, and

BB B P e 0 0o
amﬁahjﬁ&)tlon%@ V-pdBmeddig W&@)genﬂ_lﬁlenv)geﬁ@ é&ments can be rearranged in

conpl ementarity, degéneracy can be incorporated in the
vitpsy jogerdsngate thiemethodedd HaognbeerianéWiater, J Maddioby 227: 381-388
(q?aitry et al. (1989). Preferably, the library

versity is maximzed by using PCR prinmers targeted

t 0 @REELVELSBE ahtdiidy Wraghetisdan be @o@mbﬂeﬁyby@bhlbaﬂ Vabdrd VL

VH and VL arrangenents present in the inmune cel

genfUiePatQires dogethey ﬁweéferaé W@ys adachaeparioge gan he eisatern Hidtprent
Veé%rs'vﬁ{d Re %ct@l éeco‘gnbl tltﬁdd %l & fasa%&rlbgg }n ﬁg&eﬁ%&%) Gene, 128:

escri um-e
1 19\d126|$1996§ o;r 1n?V1310 bﬂré@ﬂrbﬁﬂa&&la{l 1#83)on, &gy, thel IGXIIP pgtedh dédeeibed in
[ifi nto expression yectors, ra

Witgppest F‘ber‘é‘?lt%%ld% KRS el 26 3die BaON-+ Hicingie eegmbination
aplﬂrohé‘fpéxgs 955%hé % @ﬁ %@Hﬁw‘%@ Fa8 fl%%gll%flﬂg he gvérQOI% hérlgﬁlt 6h library

or urt ication wt
sizt aggwd priBreoli aansfelsmatllob@ﬁﬁmmo@l AelsoYiHend ML repbdadnm*seue cloned

352:. 624-6 t het ly.. )
SePRAE S dBlov WERaBida BEotat Mysaheeserr. RS ityaries are
thcRQGABN b gmwgge pfedie oh HRRR YIS RBR S agivRh So Ry %ack?lec%[l

cl oned an quenced (reported in Tominson et al.
contaiyp b diffBjremt copbmatipn @nd?(;i@ l(ing'gg)z)e is hm@te@g@lgé)d' the nurnber of cells

ot GEgie e e B o o eufhe o R FdirgP oty et e

VI eif ULNRhéONs r&Bnibh%dHntcﬁzﬂ SintlR réMiRph afid Elreb@ pa&leageﬁ@nto phage
generate diverse VH gene repertoires with PCR priners

virgs o dherg buge libispiss proviioJaigs dusibeiseh éé’%ﬁ@d‘nﬁ%@wfﬁw affinity

Hoogenboom and Wnter, J . M. Biol,
(K%%g@g‘ﬁ%ggﬁ)(lggz)_ VH repertoires can al so be made

Wi t Izklakﬂatitzbﬂ@, meqmmeesjmyﬁbs cloyied exgjusiethilyrinta thosagndRctor, e.g.
| oop

| h he
o5 BRGRDO L FPACA AL TBBF- NRACGACt AR/ i 75 1051981, or
asSOHHBRIY tﬁé}q)g\lgCIﬁ gmgﬁélotﬂ@&' n%%?ﬂes%hg&?ﬁil @R&kson 65 al., Nature,

sequenc orted 1n WI and Wnter, Eur.
35248, (] 9?2]3 P%@Sdm‘ﬁly cad 9@6)3¢ usgitogain \Jié and é’dL IDNAS with DNA

enghaie ¢ HpuREepids Pireda s SIS REh 5F Tiats L Raoghirqionlaot snother
tecBdud, 3'11@61511 F’@R'a%ﬁfh‘l‘@ /is Wedd to @048 ER W Lbhd i @elvithin

consi derabl e structural diversity. Foll ow

lyraphsiciytes b P Chnangfthen gleneropatedisred ibkpbgenge am?@sa@béxsilgmleton et
n V|tro according to the
o oot s Koo R aNR o AR At or . 3 - Wbl B0l L. 227
3817188 8nt(iﬂcﬁ19&%)produced by naive libraries (elther natural or synthetic) can be of
moderate affinity (Kd-1 of about 106 to 107 M-1), but affinity maturation can also be

mimicked in vitro by constructing and reselecting from secondary libraries as described in

Winter et al. (1994), supra. For example, mutation can be introduced at random in vitro by
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Repertoires of antibody fragnments can be constructed
by conbining VH and VL gene repertoires together in
wa@ewenadesmays. Each repertoire can be created PeEI/US2007/070516
different vectors, and the vectors reconbined in
usivig £fros-p@ng polyﬁ&rzﬂ;e i{&pblbﬁﬁml Ireukip @f af.a eeﬂimqﬂle, ,1 &me (1989)) in the
1 28 119-126
lmdétftfiad%lmeet@ 7 tl\fli%l B&l P2%§,58§8r%9§é§%9r2|) sed! 'ihﬁ method of Gram ct

al.,(\’ﬁi'gg gy %%a& ts@ IUSA NgCL 57606 8@%] le)ef) Ad%htgo'nﬁﬁg 64@? %%?rgaturatlon can

in vivd reconbi nati on approac
be phtefonmad hyh’analnmlatrmutetlrtg‘ orfealy miora§iity, s. gt msm)g/ BCRommh pi@ers
it on I|brar size i

ca Y SR Bt PTG By CERGD UB it AR crloated idiidigi Paglones
an@ﬁ&eéiin?gﬂf%@' h?g%@ﬁ&ﬁhﬁﬂr ¥lon€d] eW@@GDﬁ SPRABERRE RINdatche 996)

ot her into a phage vector. two l'ibraries are then
dessoityd m@d:tltgd fphm@ecmg trettftgeowsam qﬂm@éﬁnmtmtdatenmngng region of
an gr%ﬁ}tg%é%? éﬁr@ c{uH% %(? ?rB?'tg It gar}%@f ﬂghtlach%int %egeso nlAnothr effective
approgchiy E@ﬁ!fco@iﬁn{é&hé VHXesE ﬂbmﬁi@b Qélbctd Dbyl hacQiigtay: wiB@tdpertoires

vectors contain in vivo reconbination signals so that
of pafmrallp ogerrine Vodareyn ypeanteeyaibph EgmoRtBMnged gpeors and screen for
h@}ﬁ%ﬂf@ﬁ{g 1RO A fouids gﬁ&*ﬁﬁ%ghdfﬂ % a@'&%&ﬁlbgh il Ofifks fRESE

uge Tibraries provide l'arge nunters of diverse

Bi@né¢hnbbdl (e §794783 0ah2af Thisitéahn{ghd allows thalpeoduction 8f Mtibodies and

Alternatively, the. repertaoires my be cl oned
an%téﬁiaémgrrmwtwfénttr?é i thed OpbM 3pLe-e. g. as descri bed

r
7078 792‘%%19% an(géﬁgrs? sagﬁﬁe %&?gﬁ"&e %@?WB;&%’ s thn ng are further

disthsed bé¢rome )NAs gncodsmgdekl4 coebk praptdbk s onriety oﬁlme,thods known in

Na e, 35 624- 628 (11991 enbl al.so
the bl s TRV L. R ML T CH (DRRCEHE SN HEFSR By a3 of the
mdckh g Id@ic%b@&ﬁi ESRISAAE CA oh Qv [Qfel. $htNBY SEN2DE: ﬁ\s 7(3&&@99), such
repertoires. In yet anofher technique, in cel

as ﬁ@éemryphqsshm@ osmom@nﬁutm@d\ﬂrpén@hvnatg @rﬁé@dﬁn ﬂrhplme

emlleg?éxéeg‘E ﬁ t@f% egg% §¥ %te%%peﬁ&%ﬁ) st c g{etu%l ﬁq mn thﬂ&gﬁlgn of the
DIAG) aﬁo&iag DNAOAIRH3LvaS BIZNm&ﬁaamg TthseDEnn 0Bl BBlated from a

produced by naive libraries (either natural or
gerapicE PR bbirsbe of noderate affinity (Kd-1 of about

106004 RE MdhcuBibr BETHOAOPBALEALLAR FaRL SR BR

construct
mcﬁﬁﬁltﬁhd @pyrabllybrrﬁted &Sarﬂ&pdﬁsmhlcbﬁmoll quMithE ar anedx padssion vector, such
(1994) dﬁﬁ For e nutatlog4 be |ntroguceg
as & plapailyyhelaih {heraopt gsleﬁﬂge Y EREnired iy sy st giormed with the

vedthe pﬁ;lrgteﬁ&al glakﬁwgec%rs @Ll)ntalﬁ(?&hfb'aﬂé’@ and]con%l %uéﬁc%? a/)n}ch are

In the neth WKkl ns et .
del&% 896 spdc@@&))mplatlbln W1ﬂlethcrht>$t@dll 01f h@@mwreirdlahrﬂ,y RITEw.a

3576- .
rerbigein ety vgff%ﬁ %eﬂﬂéws AR B RO BET $Br e aT Bipviding

phé!ﬁ)‘ﬂﬁﬁmélecﬁnéhéﬁ trik M dUel 1508 @itdBIRoctd®s fbr ebdﬁﬂeﬁ‘sﬁlorf’ﬁ%rokaryotlc
rimers carrying random sequence spanni ng the CDR

anfbﬁukam@wé@st cellp arcdinepmed thowtt siddealc #r¢ futhsn é@cah@ri herein.
creen for hi her aff|n| 96
Eufg prtSJ’B e % ANy, SI% %y?é@B?r cgelg gerl‘be@g“?ogl m thceﬁu]fag Prgamsrns such as
nmmﬁﬂmgnﬁgymy&@gene5|s in a conplenentarity determ ning
r egi on, of
J Optlonally, the DNA encoding the DLL4 is operably linked to a secretory leader
sequence resulting in secretion of the expression product by the host cell into the culture

medium. Examples of secretory leader sequences include stll, ecotin, lamB, herpes GD,
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an i mmunogl obulin [ight chain to create a library of
i ght chain genes. Another effective approach is to

w0 e@orridese t he VH or VL donmai ns sel ected by phegEUS2007/070516
di splay with repertoires of naturally occurring V

Ippdalkaliie plasspleatise, dbeddse.eohdfalghn fuctoNMAIRD Zeithbikofod e lgrein is the 36
screen for higher affinity in several rounds of cha

in

aminasdid Fpfigigedienge ety A (Mormssn et dy EMBD dt de b (1985)).

10: < ' i _ .

or oueg el ard haafebicd U prérEa PR MBLANEPWEN diPabovedegeribed
exat$sion dri cdsningvédies dOthds Mivertmgeind Bultdred uc f@iventamiatina@nidnt media

éﬁ%no acid se genc s.are known in the art. and are .y

madifiqd s APRTOSRAS SBINARSRS AOTHNEIS: SIFCHRS Wy SRPR B Paplifying the
gelﬂbrs%ﬁ%cﬁﬁ% oy d%si_i/e%@e&ﬁéﬁc&f. met hods known in the art.

These net hods include, but are not limted to,

cheriraafecggmtdiers ite theyalang up b ahexpiessivodscideby phbsgell nvhether or

no'r(E %%%?in%ésg@%e’ng%s/_\%g gﬁN {ap‘geé(i)t%épelcf gﬁ%rggrmlg gl%lth’odsz gf tra?n]S?e-CZigléll are
kn®RR SPIMG loadTh&Hi 1l Sk idind akhsph GEPHQAMIE (RO Qe ipilation Bed
enbodi ment, codons preferred by the expression host
clegipporation. (eessil tresfersion gneeseral yseaznized ndsaiany indagation of the
op L GG OfhlsURL%r o R ﬁ]d[hgﬂostt Q&l%ﬁo‘d@ @ort%ﬁnkt%?ﬂlcﬁ{ e?rg well
roma genomc or ¢ Ibrary. 'Fol'Tow ng construction
knodn ihthec DNAamidoatdre figtieo desegbtdikerBinl 4, t he DNA

noleculg)is,operabLy i nked to an expression control .

seqUEHEOTMAtIAhMEHT YRS/ oo FRI\aHEM A0 Shad dha [ANA 1s
i 0 :

AL AL o RORIED SR GO Bloat

Depemting en therioat aellnspd, iteasfoonatamds domt wsohg Saglashteelsiques

whi ¢ re derj r speci.es conpat i ith the
apmgagae 8 foch T SR Tor B megOn Ay delp e e g some
arcSfutiBer ®ScriRldhe$n Sequences whi ch encode proteins that

are capabl e of providing phenotypic selection in

t r aRsdkaryatid host dells uRdito attdacy thetldlelsd easybesgubieaslsis glasdriped

m&gq¥%5ya%h%(ﬁpqngrkarﬁPtic host cells are known in the
BT AN 8O ar% *rutPher descri bed herein. Eukaryotic

Or gdMk simBnm & LigossSceye asddsio pasduee tlesDOES batebt dulRed in a variety of
mul ti cel lular organi sms, such as mamal s, naghbe.used.

magye i 5 yellknewpNatherreomdrngmetnd whighyis idsscsibed heyeip.
lin VI‘E? hb& c@gsslfegéneetd% Yo G888 0SED &?J&ﬁﬁ)aﬁse%‘ﬂ's gﬂ H]tgvi{rS‘ cplture as
e y the host cel

secrefion o expressi on product
wellnik @clihthatcart tithén areekit amimaExanpl es of secretory | eader
sequenﬁes,include st ecotin, |anB, herpes

) |
al kAPTTHEAREE B bmay b AGRoPPAsked ustte aér-fﬂeagrflé% tpthbds, some of

whS Qe QlctBbd Borb@r use herein is the 36 amno acid
| eader sequence of protein A (Abrahnsen et al., EMBO

J. , The pu8H&IDL1985) be attimbed ted Sistableemitriansflesst agdroanticads,
ef.erably transfor W th the abpve-descrihbe
sorRfegnids Brast oS Bred R fuie: vrovs YRy Somovin Biragmethacrylate
gel8Wdlicedid dﬂldfﬁfé[&ﬂﬁ&ﬁée@ﬂfﬂ copelyi @ty Rdheutpgid oBR @friers, and the
' apfpr opriate for inducing pronoterS, selecti n?

likerfamededn tarfnitoehramgtagraphigscpiretigenkghagn disttlayglanse Attachment
of glee%lfﬁp pl%‘?e% & '%& Tatrix can be accomplished by the methods described in
Methods in Enzymology, vol. 44 (1976). A commonly employed technique for attaching
protein ligands to polysaccharide matrices, ¢.g. agarose, dextran or cellulose, involves

activation of the carrier with cyanogen halides and subsequent coupling of the peptide

ligand's primary aliphatic or aromatic amines to the activated matrix.
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Transfection refers to the taking up of an expression
vector by a host cell whether or not any coding

wGoewaasmses are in fact expressed. Nunmerous netPOOESD7/070516
transfection are known to the ordinarily skilled
ar t iAdematilvelly, PKaHphebe Gakd@ poechgwtidd ofamis@pdon plates, expressed on
el ectrgporati on. Successful transfection is. general

hogtegbyiixeditogsprrsay Plaffetiof #65Hi coH serhisoyEeatEatid &2 biofin for
ca]%tﬁ'llesw Sptavifif %Béteﬁa& sNort3€d hpaﬁg ey art-lMg AdSthb@For panning

rans ect on are we nown 1 n art, and sone are
Imigwmhﬂtymbsﬁesbed her ei n. Transfornatlon nmeans
i nt

DNA i nto an organi,sm.so t
rep ffge R Titgpry sambles S oaick SHiTb et Fe@%ﬁ%ﬁfldwomdlm
Suitb | CFo BIHRISRIBH at 1Ak @G5 RAbn oBP PRSI Y rtfled V8N RSB,

used, transtormation is done using standard techni ques
Noatpplrlso phd eanditioms sinelhidingIpits lomesthangth, tamparataresind thalikosre selected

are.wel l. kno i n.the t,.and,so e f.urther
to i ie g ALt 36 pp S BT i03hs sSIRARS e washed and
thealcPbE By hlg, kLA degstibbe it Bhbl @l aBrodeNetl.i Aed. Sci USA 88: 7978-
79%gnera y in Sambrook et al ., supra. The mamal i

699¢ k0T By akkald. a-» a5 detpuibed thamLeaaloa‘an)é Bigl. t%%Zeé81ﬁ97
t d
OPYITESHIOL EEh SRR L5 ML ok R 0f 15 b B0

compét&ianadethod oﬁCtahksmnwt siC, N tiiee3 1 604q6a8 $1994)).1 Bhagﬁs tdn be
vitro cultu%ﬁias well as cells that are within

entaelicrerO-1 - ford wat sipgle 6@11@&@61&&%éwa@ezﬁ?fpmeseﬁeah%@ﬁges can
be Blcharl BARBRIALIRL RARLIERAT, Al IR A HRAGH Ded

erein e puri can be attac to a
sui flablk#iammicy ioX sdcmimnaispagia roosmatbrefaaziers mchlyli@thd kinetics of

iSO R S B PR b S i Aty Aplson 4 fipele phage

ca@ﬁﬁmmﬁwﬁ@@%g&g@ wl@h agpgehy MRfiBodiBY AR fasn glbdRtiodKhetics (and
ionic carriers, and like, for use in the affinity

wegh biwingogfinitis )cas &p afrtamﬁfbhy o$c pitrhge vdiskes) m}altma&néshage display

(ﬁfn ﬁﬁgfrlrt%ggtn%e&s&gf %nl?lg rﬁsoglgepég%‘g ?ll"hgqleghnﬁtq%}le%( H%tgor}llY %tablhzes the
phiRz{rRLR el tivddnt itéraltichéOdut fAVEOraBIding EITdhey &dt has dissociated.
techni que for attaching protein |igands to

Thp s¢lyeipncHaptibrdierayith eley, 1@0@%1@951#1@%@ (arbgeqddingjpg affinitics) can
be @FA&&L@WH eI Jrg&gg/gg%a% I'B&’ Rfoh h gid%g%l (ﬁ%ﬂ%&% a?str %‘géﬁﬁéd in Bass et

ahogen seque n
al. ,Fi&’ptelnd;&S 1309a31eF (3 990)iand ity V\é(l) 9@1@969@; a0d adewreidting dnkinest antigen

tot t t t Al I DLL4 b
o etiPiRul e fepeatil KEaPH T Bt os, “expressec
on m§goﬁﬁllé B s%iécc{ 5&%&@@%@ %{?15609& A pfrgEn it el with

rtin or conju to biotin for capture w't
affﬂnmcfsriha\dlﬂeﬂshgb&y, dar ]Dbhéls Howrevers eadtdom ramygtiat dfer selected antlbody

gy ineue.reLned Cor, apon) 0, ca, dLopl o LLREUASS
to iWEBIRE td AeEy MltadtsURST bik@AEd 4R8N, and a few with higher affinity. With
limiting DLL4, rare high affinity phage could be competed out. To retain all the higher
affinity mutants, phages can be incubated with excess biotinylated DLL4, but with the
biotinylated DLL4 at a concentration of lower molarity than the target molar affinity
constant for DLL4. The high affinity-binding phages can then be captured by streptavidin-
coated paramagnetic beads. Such "equilibrium capture” allows the antibodies to be selected

according to their affinities of binding, with sensitivity that permits isolation of mutant
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suitable for binding of at |east a portion of the
phage particles with the adsorbent. Normally, the
wa@onditsieens, including pH ionic strength, tenPEr/asz0s070516
and the like are selected to m m c physiol ogi ca
clonendith iaofigle afheoFbladeshdp atfidytfeorh hgresw bxadspdasdages with lower
washed and then el uted b% acid, e.g. as described. in

affpaty £ onditiogs usedpp gyashigg p agea bgund ‘g(ﬁ soljd Rhagpgoan pppde manipulated
s described in Marks
to dRFpRARIR by Bl Y dtilion RisgliedS, (1991), or by DLL4
ant iAgeirDEb#Apknes map pe ectgyityi snleatepir dxcemhjereb@hmhtathenmventlon

ant.i co titio t.h ackson. et al
ok Agt et SRt e Dowt i prde e @RS BB Restier (uch as
Notdr INGRA2 fIQJ)t@hS BnBorSNHGhH) AnQUNA R hHub& &I the binding between a
Mor eover, the enriched phages can be grown in
Notehioeeaniter and al seensl papidins ubj @l@m@d;otresprou m§é¢ sychumtisD k.4

an S B st Pl oy DS Bnectnin gL EF HaRE SR a e BuRias
deRidBd Aishveaitd optidhiIeF ariplifling! the asataltd@qﬂl);sufahaﬁ Bephdge Q[bn@s by

single phage can simul taneously engage with antigen

gronying Bp dicaRoPiatinn i suitbishyeicaie] bst: k(?h@tlfFCélﬁg Dirlef apdaksecond
pr&elﬂqgﬁgst%lf Ilm\:)lltao % aﬁﬁg%tg 261 Icgtrl} &5 aﬁp ¥e]sﬁ§ﬁw%§afsh(fe5ﬁed 3)
adsbebiag the aiti-RDLY ghape ddorssté thpbbisiecd [lihE4h(4g bsidgas ckgess of the

not only stabilizes the ?hage t hrough nul tival ent

seqopel groleipite aldte Hryrundasitsdsionep thag reﬁ@gla?e phigdinding dﬁsgmnants
f [

wHRSRALFbEde e MFNGRC bATin oA B Nkl @in: and (5)

clutiap thzeclpras wﬂnddremalru&éor}fedlfmlﬁrgmm@step 4 ar@ptromaby,all@rs with the

h L spl ay, .as, .descr i ed [ e Pr ot el ns

e B B R R 46 BeBe Srafhhedby bt i gelection
préefgtd Jesefib@Mdr88dndsr ABRCHmMBEd in Marks et al.

Bi ot echnoL, 10: 779-783 (1992). It is possible to

sel &NA bquer@wthpha@@dqm @rogidesongicloghlf dngibedies or phage display Fv
S T R A L O A AL e
oligtfuckotie pemers RSighed fodpBEEcdlly HOITHY Blie ﬁdae{ aﬁd llghttc}daln coding

mat ur ati on techni ques descri bed above) is |ikel

regipnpeof inteisst fiormdplridamant rhagaBNA Eﬂmidﬁtﬁzg Peccdpelp énthe DNA can
be ?%?%@Hlﬁcg gfcp\gﬁsl nfl{egﬁ?% v&%flcfhl JI‘& P{en tlx%gigctea t6 h&g c%‘hch as E. coli

age cou be conmp d out
celteetiaiia @DIS delig, Ghlgé‘se Ihaﬁnfsifer OVatry (@HO&I@EISB& ophgglemaaaiis et do not
i ncubated with ex . biotjn ted DLL4, but .wi the
othsrise ﬁgﬂdaﬁ‘elanr@alt% pée;ﬁléle Or 410 e nthesmef “\%Fegli“fdt y

mdilB@an&lhl%tlB@({l&eﬁl tﬂpfe@{)mﬁfnfahﬂ'ﬂotsy cdiQn ﬁte@f%v Jrﬁéle%éecoﬂ_liaﬁlant

finity-binding phages can then be captured by
exlstexsecpt m\hadﬂen@ ohsghodgcanmiyneDNA blehxds Sk8uc bt al., Curr. Opinion in

ime L USSR B P AR L0S) SR8 b
W t mNRBREIding th¥ FVR&Incp @zﬁf%et &rﬂl‘tﬁﬁ’ecﬁ&/itﬁ’ Rn&kn DNA sequences
mut antclones with as little as two-fold higher

encalfdﬁngﬁqayy ﬁh@ma@d/gr kgt chydo egustartt regiense(s. ngheWPpmmate DNA

seasugpcea ' %g% ggtam d gonSKuBQ'a% N F§VH\$Y%F{O di%{ug ¢ g% encrg?,I 1n§tﬁtéﬁ o partial

1entgttehdaa§ afd/of liglteagias.altvan bK lap@tetleﬁed tmtcbndahit‘ﬂegid)Mny isotype
may be act|V|ty sel ected. In one enbodi nent, the

can he,lésrefil feithis purpose, including IgG, IgM, IgA, IgD, and IgE constant regions, and

that such constant regions can be obtained from any human or animal species. A Fv clone

derived from the variable domain DNA of one animal (such as human) species and then
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provi des anti-DLL4 anti bodies that bl ock the binding
bet ween a Notch receptor (such as Notchl, Notch2,
woich®eand/ or Not ch4) and DLL4, but do not bl PBCRUS1067/070516
bi ndi ng between a Notch receptor and a second protein.
fuskld te€tanant m@rdnelsmertm angthbﬂarﬁmampaalbs tookr cading Boglicase(s) for
n be selected é% isolating anti-DLL4 clones. fraom

cal
"hybrighalyll lengsh Beayy alaéeé/.orf el dgigvis inchyed dpthesishnytipn of
nciAiRlET ¥de Bl}tl::@ érﬁf’%fﬁ eduRARYAL 'l‘ﬁrh %{eﬂ@ggﬁbsa ﬁ? A% clone
growm ng up the population in a suita acteria
detrasit frorg 2pmse vecdtila PNA s4usmido huses coustprt a¢gomDagaionstm coding

whi ¢ ng a non- bl ckln activity, }

seqguciiudpial hirmed N 8F g oy Bed5 et Vb - oL
phagm & kRqsRis c%t hti-DIPRILIBRE dkibdd fibfha Wf@l@nﬁ%aﬁ’ 366D modified,
of the second protein to elute any undesired cl ones

forteramplee by guth szemng mlm tniding &@gufm@t: éomrhiunzant heavghi aod ligheehaapconstant

doglg%% ﬁtap%(r‘ Oﬁnolg%OdlS (n%rmgl eﬁagf eglrvg%i grantt%aﬁygrﬁgoma clone (e.g.
as metnahmmwmls&@ b QWPRE. NhﬁpAéa‘H) SciOPKIAQBA! 6851 -6B59 NES4)).
with the desired blocklng/non bl ocki ng properties can

DNy cngadineet hidnidogrse Fyyelonspesioed gniihedy 98 fiagmprfrean be further

S B RE S LB 00 SPGB or
coding plvaigeccdios phay-ifvmuabglobsin solyeepeidé.yIn thol rﬁmerér doldimeric" or

. yenced usi ng conventlonal rocedure e. si ng
hmq%gaﬂﬁ@dé%@t%rﬁereﬁﬁﬁeﬁé% s gtqintgosp@ﬁge(t? Pg%hmP{Y clone of
h ﬁ%miéﬁoﬁé‘ﬁeﬁ%@é u@(gﬂeé i ght Chal n codi ng regions of

o)

|nterest from hy ma or phage DNA tenplate). Once
i soatiea]y AlagmPNA can be pl aced |nto expreSS|on

vectors i.ch are then transf.ec ost cells
suc itvr% feéequ%‘fﬁin%% PROMPESSES AR Eaé%ln}e gﬂ Cﬁ%aé’é circumstances
the'ﬂ@éﬁ’étaﬁ(farﬁéfg%ﬁlﬁf ﬁghgint%dkr$ragﬁfenﬁ%1%'tﬁ%¥rﬁlaﬁ%ﬂo$e 1fiod 9. The smaller
not ot herw se produce ifmunogl obulin protein, to
sizolof Hierfraghentsyahioke $orsrapid ddneandesindaashionbis) iompaoved access to solid
aqtlbodles in the reconbi nant host cells. Review
UNY'Pi cl es on recomnbi nant expression in bacteria of
ant ivagidys eeﬁﬁ@mesgla%wednrd‘elvend edShoe fHedprduction of Ghtiody fragments.
inion in | munol, : 256 (1993) and Pl uckt hun,
Tradi b/, thpe\fgagmeaty, W@s fleqiyabyy prqbthe‘n@@@ﬁtwg of Hagtgntibodies
I e8t 0
(5o QBTG & 2 TN B Mibhe RN B PRIORF LB ERods 24:107-117
(19%yi amdSBrélﬁlag et ﬁh@c&mpé de’.QISat(é%ﬂ\)I}\ Hagpver clese €agmbets can now be
opt aj ned fron1Kabat to form.cl S
ProdueesasiFRg tly G ireqm gt ﬁ*afrt ol 5@ Eve%mﬁcgﬁdlpebocgf fgqaments can all
be %ﬂﬂ‘e&%d il fmd"éekktéﬁ%@ﬁ@ sk "’fﬁl‘?sdalfow &8 'T%ﬂ%'ebtrodd%ﬂbﬁ’ Bflarge
any isotype can be used for thls pur pos I ncl udi ng
amlogﬁ},s of givke frg@mertg BAntéody ﬁgﬁnemn stmbe ispltpiddisn tlammtlbh@t phage

llb%%%g m%%gsl%é(ggaté)élr :lg tgrﬁgtﬁ%?%l 8ﬁ eﬁg ialglglggts {c?lrgﬁ]e aﬁ%ctgl{ggo@ered from
E. Y& hP¢RnAB Bu t®forANGa@ N il chiUChrtaset Ay nEf@))Technolo gy
speci es and thenfused to constant regi on

loéﬁétlﬁér(l%%ohélccerﬁm tegnetherf appraagbdi (ﬂ@)ﬁ%ﬂ@ﬁtﬁeﬂ(agﬂoeﬁmlated
dlrecmgr frr% agceogl 1nantt ﬁ %2111 p:el?l%rg 1%% 8 P?%) %{aigmegth\tﬁléﬁ: B2t dsed in vivo

I on O
halfmn%@gcbrdpnmg & beﬂdagef:tscdp&ﬁ(ﬂ)lﬂ'&tﬁgeépitopb Resaduel efeeleck@tbed in U.S. Pat.
a Fv clone
No. 5,869,046. Ot'her techniques for the production of antibody fragments will be apparent
to the skilled practitioner. In other embodiments, the antibody of choice is a single chain Fv

fragment (scFv). See WO 93/16185; U.S. Pat. Nos. 5,571,894; and 5,587,458. Fv and sFv
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derived from human variable DNA is fused to human
constant region DNA to form codi ng sequence(s) for all
wheosang3eBul | or partial |ength heavy and/ or | iBg/US2007/070516
chains. DNA encoding anti-DLL4 anti body derived froma
ard b bhlgapecicanitiaimact kembinidid did that are dexeidRIf@ondiynt regions; thus,
substltutlng t he codi ng sequence f.or . human heav and

thayjagheuiahsi AT E?éH%qddWPSEfG#H% Hiading dgring @ B¥° Henslblsipg proteins
?‘H 'cBﬁstﬁfé?éﬂleca Ldn d;ﬁ%]p B} Eﬁ)téﬁf br élﬁ%ﬂﬁle%lnﬁﬁ‘@ or the carboxy

as lnt Morrison et al, Proc
temm of 8o isFv. l%A,AIﬁlbodﬁEﬁgm%ﬁ@ ¢d. I®t)chacdBNAIpen d"dldlan’gb(aiy

brjd | d d b d
TR RERERS ity Fa B oQs i rtets TG 3 Gep A, 5,641 70 for
exarﬁime NQghaliehd dhtl%@&%b RERGAYVRRAG Bc %dno.%ecﬁﬁrdr ¥petifie,

codi ng sequence for a non- |nnunog obulin polypept|de
In tHWEmrmdrﬁeﬁbOdl@hl meric" or hybrl d" antibodies are

re re
P! RBE Sfsh) by ABNE AR BE PaRREE bdBiglels Vbl blhges for
huMm&mig fiHos- hmemraﬁlawdiés ArB kB h Othe AEO MBASSRSp 18 M hikRdzed
fragrrents I n Certal n CI rcunst ances there ar e

antippdyiven faee Gic QisnaTg aEmg msﬁsma@weﬁd@cedﬂetp Hifrompgggurce which

is r\ﬁﬂl ﬁ?tl“'hgs%q{oﬁi Ta'ﬂeanﬁﬁglaélﬁ sgﬂuzeg 1%{ ger{eitehgg L §1a;port"

or rapi ear ance, O I hprove
resahrees/shltloareoypldaltytmrsfroﬁu{ah|”ﬁnlport”e<ahlablq uieﬁlahavléulhaﬁﬁatlon can be
deve] oped for the productjon of —antibody fragnent

cssPRUI Y IBHRENPY fol londashe magihreneisW ee?reanééprwae@.@nes et al. (1986)
Naﬂfr@ﬁ??lﬁ'ﬁ K8s; Ct{lg@[ﬁﬁén‘ﬁrbt Q{ (19%%% oclﬁ@%j)g?j and(\se?ﬁoey@n Gt al. (1988)

Morinoto et ., Journa em ca
SciBncan%liSdl-lSl%) hydsbRuutir@hypedzriflile aPion soqderBree fmdihe et

1 f s, .
coRisrondiik Sutehess Shadimnt é‘a@{ﬂyb ey sey e bibodies
arcC@lithric Hifbodfey (@'&d PSCRVN é‘m 8 sk ) Whage mbﬁ,taﬁﬁﬂlyalleks #8n an intact

expressed in and secreted fromE coli, thus allow ng
humhe vigahlé éorpmodilas: beanrsubstitiiad §u thawsuresponding degeance from a non-
nent s fra ted fromthe

I
hurna &S CF)? Il}lgrag 156 g l’él?,lillég({rg{%lbg Can g%lga?lgy ﬁurnan antl%odles 1 which

sorﬁb hgzpdi»adria%ed I}égloﬁa&idlﬁh" ahd pEEENY Sorﬁ@FRb@m@he@ Qed dupstituted by
recovered fromE. coli_ and chemcally coupled to form

resntl@bﬁpm alpgaansites (cegadeatangipodics.,  Bi o/ Technol ogy
r r - -
F( ab %ﬁﬂ‘?rz%& men sn) %agﬁﬁ gc{ol% o é\%&g E%g{r ge}{gitlfegggrtg %18 Used in making
the lecomidied antibdiied is eetylimputthntrite reduad ar&rgﬂ:ni%(t&b A)chrdlng to the so-
ragment W th increased ipn vivo half-llf risi
Ca'lﬁ‘aa\%sﬁgt ae&mdoxheeﬁmnﬁeogtaﬁ VEpbls emgine agpqent aiiody
scrg@rﬁgraﬁgﬁgt th® eMire1ibFR % of Mywrrh@Rsh 846ib1AREin E&%@Hée@ UG$He human

e production of antibody fragnents w
secalpp@r wehich tsoclodest tokhdtlof dlepméfmt it thomeecepted ag tlteelruman framework for

rrigranoeasi s Negsfiguss 1 Spbflofigdal. tiosn 1
Mo'i ﬁl%j- 1@3@013%05165 &étitbaSisedy p AN e AhSwb il fREY from the

species wth intact conbining sites that are devoid of
CORSGNIIS émuene@%aihhumwnbpﬁley obg pargigilpmpberoupof ighterdgavy
chan?sn eecéa%{ecﬁa%eWOlrE %ayl‘brel U %oqr s\elve\llra?l d ffeerentshu\ﬁlgnli'zsed antibodies
(Carter et al (1992) Proc. Natl. Acad. Sci. USA, 89:4285; Presta et al. (1993) J. Immunol.,
151:2623.
It is further important that antibodies be humanized with retention of high affinity

for the antigen and other favorable biological properties. To achieve this goal, according to
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may be constructed to yield fusion of an effector

protein at either the am no or the carboxy term nus of
wW@rosH¥3i6sBSee Anti body Engi neering, ed. BorrebaRCRS2007/070516

supra. The anti body fragnment may al so be a "linear
on@nicthoddyimargzagl. antidsdidese prdpactdiby dprBeesPal andNmsis of the parental

5,641,870 for exanple. Such |inear antibody fragnents
seqyggcqg @n%wégmqpéuaé ,hul@pg%%prpdgcts usipg Enssrdignensional models of
the YU dRAdh & Butfi SRR Ak 5‘&11?%%&&%

ﬁﬁﬁk?gog%gsu va??%%?ﬁﬁgf OSEE% ﬁunan|2|ng i?rr e
commonbodiadsblaned kredamilian td 1hleseasknlledFi0rtheea<ra nPbmputar prograrns are

h ni zed.anti bod have or,.nmore am no. aci
vt BEROEEN i kg et aNp R d o Ry Gt St Ghilengteonal siuctures
of m&&m&%ﬁtdaﬁﬁﬁ%ﬂaﬁ%‘ohHﬂ%u@ﬁ@e@ 0 Ir%ﬁbéilo‘heo?'tl‘i’ddg alsﬁfa% permits

often referred to as "inpo resi dues,

anglyps efthe Jikelakels of tlomesiducs 1m§l@ﬁr functicningel tbe d@ndmlaﬁe

tion can .be essenti al erforng foI QWi
im B bt Op o PRGBS 65 TRt bR of e
cal A @B imMNah sl ebudd ko DAt ib2htighl. emARRVaye FRabsiduet 288be selected and
Nat ure 332: 323-327; Verhoeyen et al. §1988) Sci ence
copBged fimgythe saByicniipd Smpeit isequenery sh e theadasted entibedy on
e f
ch O Ruchat SRR b e B EREASRS, BBl ] egneral
the(:l’[ypﬁ‘ﬁirahﬁbla nédidrotisidacy dde Sire Rt @rdtmddo sulsbtdhlibllp @iplved in influencing
wherein substantially less than an intact human
antjgen AKIIBE donmi n has been substituted by the
cor@ﬁéggqghggmggquence froma nonhuman species. In
practice, humani zed anti bodi es are typically human
antEhmdmemnﬂhmemmﬂx@ﬁmemmypameHMBbbgcom@unngFesbdmeaﬁdﬂe

d b R d d. b
dof i, BRERers LT T e e R Y Mg ane i fisa gt known
hufﬁﬁﬁ c6RInE aoﬁamfs@gmcms)la@*ak&n@@ma% phf&ﬂhulvbghhmﬁmmonoclonal

heavy, to be use gr he humani zed ant i bodi es
anti-DhJegr qntubnﬁﬂmf @@nlve m@dﬁrlesdﬁhl@ ybmcdqrg@methOdy Hu;xmomhlma tid mouse-
t he socaII uence, of . t

s RTRRe brsnERioRion Oy P8 R RBIeRal it Rodics have

be@O@dstished; e e@Mhpleeby KBErY. BAmKMDWI31B08N (1984); Brodeur et al.,
vari abl e-domai n sequences. The human sequence which is

Manoglpash Antipady Frodiction d celhaiiquss and Appbicatigasdpt 203 6Meres! Dekker,

t
A B e e R
( 1987} ndw.pobdible tdBplducd@&Gis@€ilic aniArads (Bey. ntiet) Inload atts&@a‘tﬂe upon
parti cul ar. framework derived {ron1the consen

imBgizatiens obProduping drith repsEP oAt ke antibgdics i ¢ apsence of

enc?dgléﬁ&%tmmmn Flo@hfm Bfodlil@t"i’dﬁ’ Rk ifiple [ Ba SRR dE{RFRIBIK the
be used for several different hunanlzed ant | bodi es

ho(n@aygoss deletian of thd 98Hodprheavy-Natin joiviogdgi@c(IH) PSA, in chimeric and

89:4285: P t al . 93)..J.. | |, 151:2623. )
o LG TR BT oAby AT O OGRS LS Bipduction.
TriMsEed of Blcitia@nyefh-1MeGRnAhbidbin f&fe a9 iRMidhdRAnaM mutant mice

ot her favorable biological properties. To achieve this

wilhsepult uad@mr@qhwgon obhemaprpuHidedich ypemantegn a‘hitllebem &se aige
JalObS PR ee[ al. bﬂr REPASER. §01 Dagﬁﬁl @()Sbic'S lo(fl 95?)6 N t[s ¢t al., Nature,

362: 255 (1993); Bruggermann et al., Year in Immunol., 7: 33 (1993).

Gene shuffling can also be used to derive human antibodies from non-human, e.g.
rodent, antibodies, where the human antibody has similar affinities and specificities to the

starting non-human antibody. According to this method, which is also called "epitope
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sequences and various conceptual humani zed products

usi ng three-di nensi onal nodels of the parental and
whewranised sequences. Three-di mensi onal i mMmunopCDOSL00TI070516

nodel s are commonly avail able and are famliar to
imphiose" séihlet i@ hietivyt Belighit thaifCoamabletfegfohadaaiss.- lﬁllhem antibody

avai l able which il lustrate and display probab

fragmenfeabipinecdhy phpgr dsphydeshaiqushat d%@fliﬂaréit ad?ro@% lscrf:placed with a
rerRORELPRGANY St bTUAPARB Y poB B8k BAREhumay chajn human
chdin kelf \yorrl?albe:huﬁer’ah eSerlasiod wah amigbh eesﬁlﬂmintiiscdmﬁmgofaf nankleiman
ca di dat e .i no ul i uenc the anal ysis.
chj g gt THEER FFY bEPaRSBHERGE: piunf gy Frafond thE hiligen
bltﬁﬂ@dlg%ﬁrdﬂmﬁgﬂ k@kelal B ﬂh@ cBir8Pohdifig ﬁGﬁJhgﬁ’lﬁn chdin ‘irhih% prlrnary
resi dues can be sel ected and conbi ned fromt

phmailﬁplﬁmlom; dei thp @plttom@wem ¢isnpsimts) iz chiokes of dled Irugkin cham

I?nti déﬁtg aracterijsti ; ugh @s ilncrtgased affini th¥1 hai

DA ¢ ¥ BBt %8%%%3“ O R ER &Ted® TN Y8R &g man chain, &

huinB€ ahyRe I ashahke (Jee QCqﬂWU?%/d@LBlS RibEskbdrastily 1991;; Unlike
nost substantially involved in influencing antig

tragitiqagl g mapizaden amqrb@an%ésanq@ﬁéws An{CDRogafngs thlfo@@h@gue prowdes
B AITLIHELES. BTG 8 Y AL ROBCHS A g o
di sBispycific bnabodias Wi t h known human const ant dorral n

sequences(s) as descri bed ahove, Alternatively,
mon GEIPSRAC aRHbdigy arg moRee B’é%h stegaly B@mﬁ%%hwanﬂfﬁé antibodics

thalI:t‘]KQ\';é ﬂﬂéﬁﬁ% gﬁf}a%efs%?ﬁ% fe?é?lg 3 hmg pfq esent case one of

et eronmyefo |nes or t production o
thertondiog s fictndsi ib &util¥sLhandethb et:her d;e?sx:anyhﬁthr dndigen. Exernplary

bisgr AR A ihetles RS RO I Bro AR (6P e o B DL potein. Bispecific
antTw&m'Maas@mug%a Rb 1dedfis toﬂ@ agnks @)?Ce(lmi‘c@ exPRKKBILLA.

New Yor k, 1987); and Boerner et al
Thbmﬁbodle&nmsess @n Mggﬁbmdmg a1y andwn pUB mlmleblndﬁ the @ﬁﬂ@tﬁéﬂc agent
R AR SR A Bl p SRRk fe L puceve
isotpeinap@hp SBﬂspboﬁﬂftearafbsam earolse pRpagenofs! length angaalsl drAntibody
production. For exanple, it has been described that
fragpients 6ovB (g0 Wsbisracetq %\ﬁlbeqile%)he ant i body heavy- chain

Jmcj It i 90({56}9} I%le(l# 'BQSpgcqﬁg aﬁt 0?1 fyfg %@“ﬁ{% tHE 51?} ll"fardf‘ltlonally, the

mce resufts In conp ion o
reoenﬂmgﬁnpmﬂuamnl dfcmlspemﬁo dumbodm is Eamd shelic m‘-exmesshmnﬁ ftwo
i mmunogl lin gene array in such germli

germ |
lmwml%tbtﬂfnc@%w Fhaip, %@Hﬁ RN ThPA e TS B Y EABY OV different

sp&ﬁﬁdlt@é%ctﬂ\ﬁfstéiﬂgﬂd entig muﬁpadeGS‘gﬁ%l 9@ BRcdse of the randorn
Jakobovits et al, Proc . USA, 90: 2551

asspteR8) of 1ﬂamutn>giubuhn dtavgl and Nebucleins382se RBB1dOHRAI B)qadrornas)
et al,.Y [ I 33
S B mgian KTt HEReE S et ohry one has the

coédt bRpedifs stfrtﬁ&ﬁﬂen Qe ?Hﬂ'ﬁ@atloﬁ .oF thd QRIRBE moRBlle POBICE s usually done
where the human anti body has simlar affini ties and
by gffediyfdheomategraplay stpps, is rather cumbersome, and the product yields are low.
Similar procedures are disclosed in WO 93/08829 published May 13, 1993, and in
Traunecker et al., EMBO J., 10: 3655 (1991).
According to a different and more preferred approach, antibody variable domains

with the desired binding specificities (antibody-antigen combining sites) are fused to

immunoglobulin constant domain sequences. The fusion preferably is with an
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starting non-human anti body. According to this nethod,
which is also called "epitopeinprinting”, either the
wheavyg4mB9 | i ght chain variabl e regi on of a nonp¢IIH2V07/070516
anti body fragment obtai ned by phage di splay techniques
imAsnogsbiliniedy ablaie cosstane dbasmdcovhprisidg itd@st pat ofthethinge, CH2,
human V domai n genes, creating a popul ation of
angy 6RLHERARS- clh & RiFKTRA e BHvaithe SeEpcy-qRaln onptarfragion (CHL),

it . ; Iberin i " ¢ ‘
coR R AR AOSDH R SO oo e o
DNweeereoding hiee imumemmogbdtailin heest dragsfustoes amd, i Gdesirbd, ldd ng
. Site destroyed upon renpval of the correspondi ng
imRORARIT IR iTe HCRST TR PR PERS SRR A5 e o are co-
trahsf€eted o s@ﬁﬁa%%cgp&%\a;\%m TR probRlds R @r&ahAEGEiIR i fMusting the
human chai n partner. en the process is repeated in '
mugwad @ropostions pif deehraa@olypaptids fragnrmts- inembedonenithwhen unequal ratios

ungn _ant i body is. obtai.n see PCT WD.93/0621.3 : :

of (3RS Rk RGIAC Fin BaBUR e SR Ruih iy Pl vields. 1,
hoWeVEhcsaiblcaB ierttBA Bt qaideb &stites ob )il Gt F6IghHéptiag chains in

this techni que provides conpletely hunman anti bodi es, )
ONQUTREPSSIPAWE TS WHRN Hic CSDRSFiER PHtfclsasHFWnplyPentigla cbripginequal ratios

, | e

resl RO o o B S RE S b Bp PR TRARET 1 s

t hatn haxderbddahhiuglimpe@if thic hppreschf tic badpeti€i@aitiboddes are composed

different antigens. In the present case, ope.of the
of phrehigna preglfeinticayy Fhei wh pifirsf bé‘?fg% PRECEHYN PRC 1 and a
e R b ARl G PR LR
spdBifsqgye irf the ottt abodltewmsifayndahstohisesysedtricstiuotad fazditates the

cyt ot oxi c ents. to.cells whi,ch express, DLLA4. ese )
sert R e B Bl i Toranp g S R R dgp el R chain
coMBing ol aﬁt?e Eape%el@dét&taﬁ)fﬁﬁluﬂlgé%ul_(rﬁl-i@t_cﬁ;ﬁﬁ% 'bﬂl%z one half of the

anti-interferon- a, vinca alkaloid, ricin A chain,

bispreqifiomodscateeproyidesidr o dadtilicwenyi of stgseticna pkhangpproach is disclosed in

W REERD o Lo oMM ER B RuR EORETY ABpdgley e Rumpic,

Sulkdsk pegli, M&heditih Badyaelbgy, M2t Mdg1989). meki ng bi specific

anti bodi es are known in the art. Traditional%y,,the

r ec SY¥BPIHEE to spedaicanpeeRchs the indprdegefbictw eeh tai ey if @atipagdy molecules

' v e | .

carp i Ao 16 ORI RO o MRk PTHERSH B bk DecREBN from
recoabénadit Elecudtute. e prdferced inesfaCdbdspridch atloast @pattlod the CH3

Nat ure, 305: 537 (1983)).. Because of the random ) .
domawfraneRtibedy GoRNaRcRTSY| Mﬁﬁéawo R8° PT gREe wral] ¢raino acid side

chéiﬂ?ﬁ@mﬁﬂp?ﬁ%gﬁg_%ff (HRUBY BBy BgI%GHl%%r@rePpaﬂé@(f‘@vitﬁ |1arlg%rhside chains

m xture o ifferent anti’body nol ecules, of wh
(e.grtyspsmrer hrgptophan)c Glompensabors Jeaiitidst of tdenigtal pesiniitaesize to the
ur.i fication of e correct. nol.ecul e, whi.ch, is usuall .
oS B Sty iRl bgraapy T epind $LBpay fgle SR by heptacing
lar S8 A R0 SR [WBsid A idsRBit P R4 1e bndd (@'5d 8lafg ot Mibeonthd)l ITALs provides a
procedures are disclosed in WD 93/08829 published My

metRanisy 6, ingragpingth¥iyéalth etthe hetsrodimer evBothgr unwanted@sbproducts
su&ég%%%i ﬁ%&prding to a different and nore preferred
appr a@ﬁ, aﬁtibody vari abl e domai ns
Bispecific antibodies include cross-linked or "heteroconjugate” antibodies. For

example, one of the antibodies in the heteroconjugate can be coupled to avidin, the other to
biotin. Such antibodies have, for example, been proposed to target immune system cells to

unwanted cells (US Patent No. 4,676,980), and for treatment of HIV infection (WO
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with the desired binding specificities
(anti body-antigen conbining sites) are fused to

w0 povaneggBobul i n constant domai n sequences. TheP€T/EEN7/070516
preferably is w th ani munogl obulin heavy chain

910060, a0 IRA00B3(7 B, andEHRPOI GRON gHa&rdceﬁﬁgatB antibaalicstrh®y be made using
hlnge CH2, and .CH3 regions. IS preferred to have

any ﬁ@wppllegt crHW1%%Wo Qm%ltlgﬁ{e Ry g]flfu(me)lts arc well known in the

art CHL AL HisE‘lgsécﬁﬁ (6] P@ceﬁ'ﬁ@@%s@f@%‘boéloh%%h SRRy BE &‘ghsnﬂnkmg
present 1n at |east one of the fusi DNAs ‘encodi ng

tmtnmmemnunoglobulln heavy chai n fusions and, |f

desired,. i munaQ bul i. ain, i.nserte

e Jeiiaten ey Ghprade PaRca B bayfick Apnbinbody HAZSERS have aiso
be&PAdsamsddas irditRtRe. aF§1Uéxtaﬁﬁb|lee bﬁ9§élﬁ9 hRRHYdR W cad BE Pre tpared using

provides for great flexibility in adjusting the nu

chgnigplditkiagh sBrshnarhet af. hSelenq@oP-% Sp (1 ) desegive pipsodedure wherein
ts wh t '
in G RO e ERIRRIRG LR ol e b Hhsse fragments

ard B@uRBth MePridet st the Hithis] cd?ﬁ}&l@;&dﬁ% ag @ S&dith&rdeité RSRIBilize
t he codi ng sequences for two or all three Eolypeptlde

viciiih dikiojsand mecverbintsaiplequigediselfidofarmatine. Ehp Feals fjagmenp
t '
e FR YRRk PR AU, AL ALL OBp pe Fa
detpedtivecisltben t@nictted anbe Fab'rthisl py eefdebm@dwehhmdctaps&mthwﬁmme and
th|s approach, the bispecific antjbodies are conp

is g VT UIRAARBPWH OF the atkerly CMBrdewvrthveéOff@rr%the blspemﬁc
antdg! g‘éélﬁb GhiiBodidy &?uc@& @é’lﬁsea am(gé nkor the se ctive

i mtnog "obul i n heavy ¢ arn I'i ght ain p provi |ng
1mambém@mﬁ1@hmdwmqsspecrf|crty) in the other arm It was

d that this a c structure facil i es the
sonkeeit Dot S PUTER LR P UE el eiEit S rom E.
colRVIRBA B£h b BHAREHIIQRILHIR] E IR tﬁ&iﬁ’@ﬂf@%h%kﬁes aS-‘naIa'B? et al., J. Exp.

presence of an i munogl obulin light chain in only” one

Mdtlal 7502 11-Be5 @08 pedsisérits thre pesluttéorpefoyfullzdufmenized bapedific antibody

of s [ Thi s, approach i s _discl.ose
il oRied T AR P it e PP RREe Spctv S BT fliccted o
diragtd &Qﬂlﬂlleﬁ c88fing i@ vitex RNiBta thebikmsticeintidbdy. VElidsigsecifit antibody
Enzynol ogy, 121:210 (1986). Accordlng$§o anot her
thug rf@méﬁéﬂc\ﬁas abieto bindioreedle opeymening thaFERereegptersgd yormal human

T %PL S Wi g%ﬁggé? ‘?hva‘iLSzﬂk Q&Rﬁ@dof%‘&nﬁﬁé o’x?c 5}9@ ﬁ{g&e% ﬁ%?human

het er ot are recovere
breaed thmotitakgote. The preferred |nterface conprlses at

| east a part .of the CH3 donmip of an a tlbody const ant
domatiaHous tchfges far makng aﬁ%wapmﬁa bispegtas pntzhpdy dragmegts directly

fro® fé@oﬁ’ﬂﬁﬁhﬂ&eﬁ gﬂhltehﬁvé ake Bée’%ﬁ&s&ﬁbédh ‘Fo{r b}[éﬁﬁpl@ rﬁlée&@f#ﬁé antibodies

mol ecul e are replaced wth larger side chains
havte/assipnaiuoed umlyg)teuplham)ppel@orﬁ@etetwmray J dlammoe,sl48(ﬂ) 1547-1553

(405" KhEBheh e nfFomde B eHauE BegHE® aRe IpBay o the Fab
poRnE 6 dMiYfef@Phfol ks bd el ARIONO TRE 'aﬂtlﬁﬂ%oﬁ{bﬂhﬁ&s were
wth smaller ones (e.g. alanine or threonine). This

req@rc@i/atdeﬁs higgereagiemiodmnt sronpmgrseadithen rernxidizes t@ form theeantibody
eterodi ner ot her un uct

hetﬁror%raerrsm[fﬁ r%etg%% cancd sCo ‘tée Vﬁbzggg & Bl%ldu%éoncoff oaélg B?dyarkomaodlmers

Therdiabstye tahasioggdtribadby bodings: etFaq).[ Proc. Natl. Acad. Sci. USA,

90:6444-6448 (1993) has provided an alternative mechanism for making bispecific antibody

fragments. The fragments comprise a heavy-chain variable domain (VH) connected to a

light-chain variable domain (VL) by a linker which is too short to allow pairing between the
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exanpl e, one of the antibodies in the heteroconjugate

can be coupled to avidin, the other to biotin. Such
wa@niorhedBes have, for exanpl e, been proposed tRPCT/ESPOT/070516

i mune systemcells to unwanted cells (US Patent No.
twd d6mMGin9 80 the an dhain. tA«atdimtly, thé VIH dhd Vit @otniadn of one fragment are

(W091/ 00360, WO 92/ 00373, and EP 03089)
forr«i& t@rméro‘ﬁlj%ﬁlétcen@.lﬁmq@&avé/ oy Héioﬁ‘ﬁ‘é@ Qf gneigenfigement, thereby
f [

o e N R Ry (B0 Bispecific ipody
fragmentd 'bsctlheolsseabf ismgldSchRat Bn{sFMpdinkr 66, a®heenkapogiedi Bée @ruber et

er of Gro -I' i ng techni ques. Techni ques for
algyﬁgW%P?hd%Bfégééfghé anti bodi es from anti body
fr a%[ﬁ%ﬁb&e@@\’tﬁ fdré ﬁlalﬁg%ﬁ V‘éif‘eﬁ&%é E’t%‘%oht@nip'[‘a@ed 'Fcﬁ'reﬁﬁrﬁf)fé trispecific
For exanple, bispecific antibodies can be prepared

antifgidigg cohderptephradi dkitigeal. Brienmmanel.eld7a60 (198¢).ence, 229:

be a procedure wherein intact
antﬁ%%gwé%”§§%%%¢8{eolyt|calIy cl eaved to generate

F(alX hdithvaReMBibSdy Ha9De ifitead Rl @n@becdtesdlced) fhfterlthen a
presence of the dithiol conplexing agent sodi um
bivategbpitihedy §y gtegBickpreesing @1 #igentq Wh@gghfafﬁwlbsd@@ biwd. The
anfllgbtd%srgi}lt C}H%é%ﬁl IV%Il[lt cIn é:!lﬁ be dﬂﬁ%l?ﬂ an‘Eli_f)1 dlgsg@/hléhr %9 BRI fhan of
gener at ed are then converte on| nzoa

the(l'ﬁNB&lads& Wlt\h&h]fe\t ®8 moentfen bielifgadites TONB tekeavialoat an/c&@dms), which
then reconverted to the Fab'-thiol by redu&tlon Wi
carhag Eeapi Y BEOHY FesRyECoRby expiestompt Mickiic agtrmding t ¢

@p%ﬁe}fgl c?gung BEHRL Iflgﬁod:ﬁl?he é{ﬂﬁl\%ﬁr YREHONS ¢ I % 0 cdApRet dEmerization

Ic antib speC| ic antibodie
domamohmdekﬂrec anmoee zuﬁ@dn amdagentes Therprefhecd éﬂnmrlzatxv@l domain
Recen

nmobi | ation .of en t pr
OB P LRSS She f%@él%@&&\bér}%ﬁ toe B BR e R g patibody wil
compAR & FERLIon aMitele sﬁﬁo{%ed @ﬁ%fﬁﬁlﬂg%lt@@é&ﬁln%QeltnﬁlnﬁﬁB fhe Fe
bi speci fic anti bodi es. Shal aby et al Exp. Med.

regiqg The preforeg! nuboalentiesidoily éerlemecommdgtdorr epnsdsts af) fdurr:d: {p about

f b d
elg’l’l:_]llfl tE)u][’] pie ?erarRtsi ? ecalmtggn gpntginéo Ig: er?%lﬁv% nt anjélbodél ciomprlﬁas at least
oné p&]ypéiitﬁl@ ch&in Qaﬂcﬁ‘@’é&%&ﬁﬁm ﬁcﬁ!ypé}ﬁd@ |chaﬁﬁs)l Whatein'the E@lypeptlde

formthe bispecific antibody. The bispecific anti g
chaip(ss carppiisdWes mre satiahlpderaaing Fop instaneg dhenqlyrepsidp ghain(s) may

co%pﬁseHgB% (E(Z%FN’ 93- (ﬂ? PR r\gﬁ%?lli{%[] 1s'a ﬁlt% %ao?‘r%(albgesdovfﬁa’ellh, W2 isa

I gger 't ytic activit human ¢
sedoyidphdalt dsmaigal mstonh qmaapelbummmofnmmctraglget)sl and X2 represent

Vhrlous t echni qu kln and isol ating bi spe
an pMRARG, of p eri 8Inég6 oy 1 Q?rirP%‘%PGn’g‘P ﬂ?ﬁ%’tp é‘fq C%am(ss may
co&ﬂh&éJKﬁH @@Meﬂ@:hﬁl% IRRECVHESAN 1RGHsioh haif XA P& H | -VH-CH1-Fc

bl specific anti bodi es have been produced usi ng | euci ne
regiop@euns Tthmtlevedgntentﬂaidy hegein praferablyl furtliet80Giprises at least two (and

PR IR T B oY aReb P PG AR et A erein

ma9f for WtcE,f @Efitse a0k 4Mdi &% BYLERNEHt UShOshainfiable domain
antlbody honodi ners were reduced at the hi nge regi on

polyperitisics Thsrlahe elnim Feriabbedoman priyoeptedss p@ntﬁmpmetdﬂé:re comprise a

nti bod terodi mer s hod can a
it PSR R, S BBl Hianeetra o
Antibody Variants
In some embodiments, amino acid sequence modification(s) of the antibodies

described herein are contemplated. For example, it may be desirable to improve the binding

affinity and/or other biological properties of the antibody. Amino acid sequence variants of
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The "di abody" technol ogy descri bed by Hollinger et

al., Proc. Natl. Acad. Sci. USA, 90:6444-6448 (1993)
wha®7pse8? ded an al ternative nmechani smfor nmakpPemus2007/070516

bi specific antibody fragnments. The fragments conprise
theanfi®adsy are [padparaedabyi 1ﬁbb@cﬁi(g‘miplﬁ01(riék® mmbamae tethgboindo the antibody

light-chain variable domain (VL) by a linker which is
nwflsla aglo Pt bY BePAIde sRtReNY: i Thgh Heq %ﬁlOpﬁ@WJ@edﬁ@ﬁﬁW@leyrﬂelemﬂS

froh{] Gngd/ Qpﬁls&}ﬁ@h&ntcﬁ?&%r% B¢ tﬁ(‘monts Q)? I ﬁﬂ@é@%ﬁﬂm Mﬁﬁ a@iti

one ra ment are pair wth the conpl enmentary
sechen(aas@f ‘tltd alhdlhacﬂm SAny C(anbmhltmn éfrdmtptient insdérhen, eloy stloatimtiog is made

bi ndi ng site ot strate for ma
to 5 L e T ELSp Sy oY G BoHRel s rgsenses (e dsiTd
cha?rh&@ﬂ1§rc§ haj& ar'ﬁﬁlo(a%l:d/e)ltegdtfﬁﬁﬁ ﬁlag}fb% iR SRCBERNNE @1&8&& @ftibody amino
G uber et , . I'mmunol ;7 152:5368 (1994
aClArst‘:(ﬂtb;@d@ @tsIhWImh twﬁgluehemlsmeval encies are

£ i bodi
ce oL ghog Bt 1 GHREPAGY of L RREFIAE ELeb AL £ ilbody
ar&ﬁtbﬂewah&ﬁtlolﬁ%t hReigesesh 1H1dllllddV'@1aﬁﬁie samnhrﬁf?magmesﬁe as

internalized (and/or catabolized) faster

dessribed by Cuaninpia pndV olls ¢ E189) 89@@@5 31h40%In 108 i Heep, & igsidue or

T f
s e el R U RS R B0 Fomig s
ghﬁ ragd edpieed bhameofraltdn @cgaiVe Bl chaged whiifo ddid @eox Ipre’farably alanine or

anti gen b|nd|ng sites (e, tetraval ent antlbo
polyalaginet torpffsst TrhééléfPllaﬁ“‘B? %é@“b&acﬁ‘gc%lﬁtb?“ﬁ%? Hosedriino acid

loc%ﬁ@ﬁse(&'?ﬂ Qtr fngﬂﬁétgdogbgﬁkl ﬁﬂul e ™ sh'ﬂﬁmﬂ?iﬁéﬁedgé teffied by

chains o e ant | alent anti can
intmulupimgfm*tlwr oF piher yatantmt.dorfed, theasiids bﬁs@etltxutlomoTbus while the site

ant i en bi ndi.ng sites The referre ati

forgdB R et B8 &0 SPaisgRe Tt 4iopfY et Toagire gf he

rnlﬁétﬂﬁﬁ)e[‘ §9hQAQ-not Be fmléuaeﬁﬁﬁe@r Fé&h cxbh®lat 4RBLY th¥ pdrformance of a
conpri se an Fc regi on and three or nore anti gen

nubatiedi at g gswene_sge 2okt $annieg o reanldomdnuuageneels rlse@ndnctecrhfethe target

referr.ed i val ent,.anti ho herein co

oB R8T oy ek Bty iEBbBRPIR B SR RER p Hod i
f ourAmiaB tatid8Bqueinbel indetishd @Sludd bmindilahdvataBéxyanémtingd Yusions
conprises at | east one pol ypeptide chain (an

raq@m igrensthy fromPnsary pespoinabPepddas spntaimeg &iyndrereor more residues,

as grg 1 %P %{a%%@eﬁ%ﬁgp%ﬁ%nes qrgﬁrgllescgrl I{lﬁ\fﬁgﬁr éﬁmS E%III}{% élc?}éls eExarnples of
tertirgd Itnssmo‘dD[nc(@élle)an anMERi-y(\MZI) an NHerminhlemnethionyDiesidae ar the
f I rst v%r i abl e domain, VD2 is a second vari abl e

tafenidiyi Tsedte ajcytogerac BRIvDidei QEh iaserionpl wmapts of i askibody
mo?ﬂtcu?é"lQClﬁae fh%%§§§ R thAN- R opfhe%ﬁ{ly&ﬁgb 'aﬁ%nz;?ﬂéj (e.g. for

nis or 1. For instance, the polypeptide chain
ADE&/T)ch mmoilmptldﬂ—wm}dh mq‘rdmxs thi ectiunkieal £ Med-oEithe #dibodyi on

C h ai ; Ogﬁ%{&l'égﬂ!? %iﬁé&kﬂﬁgﬂrl@ It I?ﬁl]ggelétgﬁ Uaﬁ:kﬁﬁl Plhﬁehnked N-linked

ref@@ﬁ@fﬁesa@tﬁclﬁheﬂt eagle davkohianeh rﬁ{)i%gﬁtb@ﬁ)é Ydé endin of d0&paragine
chain variabl e domai n pol ypepti he mul ti val ent

resaiﬂeu Hdid yrlm‘eotlét ﬁecwalgces ﬁmaragnmz{rﬁ@éne @ma@gm%ﬁm&b@m, where
ria

X 16 Cﬂ% Brélbr%o %cec% exc.slaﬁt eprP % arectﬁ% 1recog%llr1|0%l B?Qélercljceﬁggr enzyrnatlc attachment
of ﬂ@c}iﬂfbﬁydhd%&n@l@ﬁitﬁm apedgiesRlctBMAr IThas,ahe presence of either of

these tripeptide sequences in a polypeptide creates a potential glycosylation site. O-linked

glycosylation refers to the attachment of one of the sugars N-aceylgalactosamine, galactose,
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light chain variable domain and, optionally, further
conprise a CL donmain. Antibody Variants In sone
weeodiysent s, ami no acid sequence nodi fi cati onf&y/USL007/070516
t he anti bodi es descri bed herein are contenpl ated. For
or £xaspioe, hyidtoxyaileadid shasabbramboalyl senovethtdoainel aldioagh 5-
affinity and/or other biolopgical properties of t he

YQHFY%BBQQOmﬁﬁﬂ@oéﬂyﬁn%gaﬁéﬁeéevﬁ? -ants ofthe anti body

ar e Api. r

e S AR R B B Lol by
altgyrg the smsno &rbimqnmhefsudathaom sontaipk ooeer more d@xbagtioye-described

del.etions fr ) r insertions jnfo and/or
i bRlenasn Lop N ks e etk iAo apay also be made by
thesa%‘ai{%(‘cﬁso&fub&hﬁtl(ﬁﬁw BREYr mORYscEial B} Mhaddnfd @gldues to the sequence
del etion, insertion, and substitution is nmade
of therairigina entitiody (fon £-linledsalyaosylatipn @WS)JIed that t he final

con r uc ses the desired c t st 1 ¢S, T,
o R Y BERA R 5P font MRLARR YRl e ereto may
be au&je@cpo@éaaahtpw Yn@HdNe3 vAed Qnﬁﬁﬂ@ e4rBhyaliratt BeudtidBhdt maiks fucose
sequence i s nade. A useful nethod for identificati

attgghed & pul qrogeog of e amgibodp gielescriied iim &St ﬁw@ww@ﬁa{m%/ 0157108
f

e o

a bGleoti gy kastyfitacovéhing (GL8A)) ibdicanemhyddk d8HedltO8n.Fc region of

thef eRpd e dceihged inoRe e ek R dein- &%@%tdééf 4ng US;Rggent No.
6,d0b 384 anz?&dalgA‘r%b@(ﬂgs \Kzﬁl?la?ig%? oHé’ aas Elllé){nt c

negat ive Yy char ged am no acl pre eraply al ani ne
ohg(nsapdiayldé attiched tct an B fegmin dfhlee anmﬂoedya@rtequmrteﬂ 1 ReOdAPTHB0087,

PafE s Pl R DY SRAR (Eans by rof 100 1 BITREATRaju, S concerning

ant%&l%s'vhm AIRR&d EhBshydtfe atea‘ch&% tﬁé’ Fb Pégi&ﬁt%@ﬂeﬁﬂ Sardifers

or other variants at, or for, the sites of
20@3/85335¢01 Unana Tralg onwhiigaes- lvlhélng imadedudgs Wit modifici igdycasylation.
anlqgra0|d S uenc?uvarlat n is(predeterp%ned

nat ur Splcr)ef CI‘{% Pﬁﬂsg 1811 Varéarnt Sgrehnece én}hrléFS %Il regldn wli]lereln a

caIﬁbEﬁiﬁ?ﬁte KL Aee. attaeieday @YHJF Ereglod 180k8 fydRe.t Bgchpeitfafts ahe Bnproved
a mutation at a g| ven site, ala Scannl ng or random

AD@E Aepstieni Optignalbnthgdicaggian fyrHher campases 088 6RMeFe FaEogaid
sutBitlitho S (¥ RE %?c%dfukﬁ%mﬂlggév% d&‘@tﬁs f? e?arﬁﬁ ﬁ{%lgtgthlégﬁs dt ggsmons

esired acti no - aci equence i
298§, rBCSB palel/@fiddef tla:n@b’ I(B:gIOQE(Eb cmamlbeltlﬁg of maldudsys Eomaples of

|ng ' ne resid 0 pol ypepti.des
la?%ﬁel?@eJatOhaﬁglf aé?dq 81 d1Gogss %ftfé%ntp autikpdfes ingdude: US
200376[ %@9“%@0007@1%91 W@*ﬁz&f 1/89224| @s 2ho el Is&h%§%09/0164328

aci d residues. Exanpl es of terninal insertions includ
USa2004100B62ly UM 200441 3RA 4G Ui PR04/ig 00D I8 2000 1d (282U S

20 RELFRR G0 a5 P MRS E B ORI e P Ciags 035775

wobeoFessi7am, (bpazfaialeet M JOMoHisl BB aus30ni249h@0et asee-DPnuki et al.
an enzyne DEPT) or a pol ypeptide whi ch

Bigptad. @a@,@g é% éqé é?*-Q%) hEMmphe$ ef el lintee pmdmm@diyfucosylated

antﬁz ?e%‘;i cc}ﬁl% ]9661 nT-Eg &gl’?ﬁ\é)eit 1Cl eﬁl Hl Qrgﬁ% L 09%11%4[1']0n (hlp act al. Arch.
Ble’rﬁhbﬁlCB S. Qf49t5|38 5281 sy dUstPat AppleNy USQO0B®1STIS Al, Presta, L;

an aspar agi ne ) )
and WO 2004/ 056312 A1, Adams et al., especially at Example 11), and knockout cell lines,

such as alpha-1,6-fucosyltransferase gene, FUTS8, knockout CHO cells (Yamane-Ohnuki et
al. Biotech. Bioeng. 87: 614 (2004)).
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residue. The tripeptide sequences asparagi ne- X-serine

and asparagi ne-X -threonine, where X is any am no acid
wWe@x@epi36pr ol i ne, are the recognition sequencesP¢DUS2007/070516

enzymatic attachnent of the carbohydrate noiety to the

aspamadicheypsiofl@aiididigan abhius ,acﬂdfsabmte&enmmf Hickhesriats have at

these tripeptide se&}ences in a pol ypeptide creates a

leagfneing agjfl yesyiip 18 thegmtipdiemotsepleskidaced Bycodifersnf aidue. The

sﬂésecff?rrecaltés@ k€5t R ﬁ%gﬁfﬁp&qa‘?{nu n&fis hPRdS Hﬁehr ervarlable regions,
ga act osam ne acto e, or xyl ose

buhlRi labmyamsmne also dontmnplatecdo ﬁmnéryatsersuhﬂﬁ%oﬂshrcesimman Table 2

o B UGl R o SRS AT £30sc
biAGYib D aekyit 35 tHAMG B g8k dnYiaPARABR! ESREHnAYd 8dleRiplfg stfiBitutions”

am no aci d sequence such that it contains one or nore
in Bible Beoradsdyrthat dlssnribbé bclowi ipepicictec weamuianeeid cldsegs, may be
. N-linke | ycaosylation . sites). The alteration may al so
““H@“ﬁﬁgg%ﬁge¥ﬁ§“§88???5ﬂ< or substitution by, one or
nore serine or threonine residues to the sequence of
the original antibody (for O1linked glycosylation
sites). Were the anti body conprises an Fc region, the
carbohydrate attached thereto may be altered. For
exanpl e, antibodies with a mature carbohydrate
structure that |acks fucose attached to an Fc region
of the antibody are described in US Pat Appl No US
2003/ 0157108 (Presta, L.). See also US 2004/ 0093621
(Kyowa Hakko Kogyo Co., Ltd). Antibodies with a
bi secti ng N-acetyl gl ucosam ne (G cNAc) in the
carbohydrate attached to an Fc region of the antibody
are referenced in WO 2003/01 1878, Jean-Mairet et al
and US Patent No. 6,602,684, Urana et al. Antibodies
with at | east one gal actose residue in the
ol i gosacchari de attached to an Fc region of the
anti body are reported in WD 1997/ 30087, Patel et al
See, al so, WD 1998/58964 (Raju, S.) and WO 1999/ 22764
(Raju, S.) concerning antibodies with altered
car bohydrate attached to the Fc region thereof. See
al so US 2005/0123546 (Umana et al.) on antigen-binding
nmol ecul es with nodified glycosylation. The preferred
gl ycosyl ation variant herein conprises an Fc region,
wherei n a carbohydrate structure attached to the Fc
regi on | acks fucose. Such variants have inproved ADCC
function. Optionally, the Fc region further conprises
one or nmore am no acid substitutions therein which
further inprove ADCC, for exanple, substitutions at
posi tions 298, 333, and/or 334 of the Fc region (Eu
nunberi ng of residues). Exanples of publications
related to "defucosyl ated" or "fucose-def cient”
anti bodi es include: US 2003/0157108; WD 2000/ 61739; WD
2001/ 29246; US 2003/01 15614; US 2002/0164328; US
2004/ 0093621; US 2004/0132140; US 2004/01 10704; US
2004/ 01 10282; US 2004/0109865; WD 2003/0851 19; WO
2003/ 084570; WD 2005/ 035586; WD 2005/ 035778;
WO2005/ 053742; Ckazaki et al. J . MIl. Biol.
336: 1239- 1249 (2004); Yamane- Chnuki et al.
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Bi ot ech.

Bi oeng. 87: 614 (2004).

Exanpl es of c

el |

I i nes produci ng defucosyl ated anti bodi es i nclude Lecl 3

WOERiD7aed6Bs def i

ci ent

in protein fucosyl ati on (RIPkK8&200t/070516

al . Arch. Biochem Biophys. 249:533-545 (1986); US Pat
AppliTabe 2JS 2003/ 0157108 Al, Presta, L; and WO
2004/ 056312 Al Ad ' anple
11), avBgWAbckout ceMembla®s, such as al pha- Preferred
1, 6-f trgnsfer FUT8, knockout CHD cel l o
Yamaﬁlg? huki| et alasj%l%%l tecsh Bi oeng. 87: 614 Substituti
2004)) . Anothgr type of variant is an am no aciadns
substitution Mariant These variants have at least one
am no AKI@r edi due iYelthatdlt i body ol ecul e repl acedVal
ENt[ TESI Ttes of greatest [Mtere
for su%éﬁ)uti onal Wageﬁgs?is i ncl ude the Eys
hyper vasi @l e |r egi orGln; Hist ABR [afst aF@t i ons are also  Gin
ontenplated. |Conservative substitutions are shown in
Tabl e 2spudder |the he@ldiﬁgnof "preferred Glu
UUDLI ut Ilb . Il UUDLILULIUIID IUDUIL 'l a
change C @. ol|ogi caI:SJa’cj%llbw ty, then nore subst ANt | aI
c:hange@ln @pnom nat edygpexrpl ary substitutions™|[in Asn
Table 2  or aq further described belowin refefrence tao
am no em(@)m gsses, Am)y%e i ntr roduced and the DI oducASp
bi ol oggg'aq pr dperti e@ of the anti body are accofppli shélp
y SeTRGIHNT JUDSTTTAL o [HRak I TTer STgniTieantTyay
n their effedt on maintai'ni'ng (a) the structure of
t he pollydepti de bacKon®al,Mdthalaar ea of the Leu
substitution, [for e@npﬁe, as a sheet or helical
conformation, |(b) t SHSE T hydr ophobi ci ty| of
henol g, atf the t 1 T (C) the bul'k of t
si de ch%g Nat ur al Iﬁg;&geg%lﬁlrér]}lﬁg\/ér?e5| dues are divided
nto groups based orMctomhaarPhsl de- chai n propert es: (1)
rnnhnln o Al o ' o LD\
I)’UI U'J UI I CUL’ IIC IICL ar o, Vul ] I Cu, I <, \L}
heut r bV rophl lic: r@ygln SN Thr, Asn, G n: 3) A
pCidl Cyaal) dT U (‘Leu[’?ﬁ%ﬁIe his, 1ys, arg, (o Leu
I esi dues hat |i nfl uencé chain orientation: alyl pro
and ( 6fhcaiFomat|i c: t rip; Lo, Vaphée, ANariFyeonser vat | ve Tyr
substituti-ons—wH—entatl—exchangi-ng—a—rerber—pf—one
of t hek® (B) asdes forAldgnot her class. One type of Ala
ubStTE T Sg”ai vari VO VES SUDStTtUti g Offe o7 Ty
nor e hypé arifabl e regi on resi dues of a parent
ant i botlyr (9. 9.| a hurmedlj g&d or human anti body). Ser
nggLallv thd resulting vaLLanf(c\ selected for
furt heTl’Pc(é‘(/)eI gpnent T Phahave i mpr oved bi ol ogi gal Tyr
I"OpPcl I €l dll \A S 1< al IIl allll uuuy I IUIIV\IIII C
t hey ajrn c(gener at ed. T&ptl(b)l}] gﬁl e§{ way for generating Fh
such svfistvyt utfi onal neamegniist; iPRY.0l ves affinity Leu
mat ur at i on u5| ng phage di spl ay. Brief y, several
hyper vari abl e |regi OHAQJN@@el{C@eg 6-7 sites) arg

Py (I
it atcu tu yci

erate d.II

Substantial modifications in the biological properties of the antibody are
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accomplished by selecting substitutions that differ significantly in their effect on
maintaining (a) the structure of the polypeptide backbone in the area of the substitution, for

example, as a sheet or helical conformation, (b) the charge or hydrophobicity of the
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possi bl e am no acid substitutions at each site. The
anti bodi es thus generated are displayed from
wo pdoamersBous phage particles as fusions to theP@EOS2007/070516
product of ML3 packaged within each particle. The
mqmekna@beatdlhesmgtey sict, va(d) and tullabLtht Rk chaine eughall pocdubinigd residues are
bi ol ogical activity (e.g.. binding affinity) as herein
divgdlegin aupS| Gasest %?OU@I%}OP aléﬁtchw PERRsHIat e
hyper var of t al ani ne
scanni ngkﬁﬁ{t}ﬁr(@ﬁgts@s]n%%lg@e lgétr ?Hd{’?ﬁ ?&ll dent ify
hyper var l(b)hieetralelmdmphﬂ&s Cysesercont Aslilnng
signific }/to antigen binding. Aternatively, or
addi t i on&kPhagldis: tasﬁ’mgj/ “he beneficial to analyze a
crystal gy rgégitcup’u@ 19§, akhe antigen-anti body conplex to
identify cont act points between the antibody and
anti gen. (Sucmd@etsrﬁ aanflycase chees omerdativei: ghbpro; agd
resi dues @re cal di da{ es for substitution according to
t he techr(1 ofu%rsl 5‘6’0 Pat élg herein. Once such variants
ar e NgpRn®hadrestivetsiBstRaisls vafl cvallickbliahging sSMbhB&IFdnt f these
screening as described herein and antibodies with
clagsep ot apthsr elg&r t i es in one or nore rel evant assays may
be %fflle gﬂ ecﬁ” stlf))sr 1tﬂ‘1t%ntah$a{ria‘f{?¥1%éngmtstitu't\i!ﬂ oﬁé 8r q}ypelﬁlanable
nol ecul €s enco I'Ng am no aci d sequence ar| an
regadrt tcoradys cafraepamsre patiled yliy. gaa tabeikyd @fhunfeatnmadbodgnoﬂfenerrally, the
the art.. ods incluyde, but_are pot |limted
resmsmg.vszsﬁla{s) éﬂe«ftgﬁﬁriﬂ%@%@ loprpent vall haye mproxedshiological
t
d&%g%g ?%'{n?{voegt%‘%ﬂé %d[rl&g éﬁﬂ%@o@&%%ﬁe&ﬂ?ﬁ@? %% %éﬁéﬂa?e'a $) cMvenient way
forgicheratng samhesdb)stmm(a@évmsams 1nmﬁbsafﬁalgyenmmrmonamdlg phage display.

cassette t agen i s .of n earli_er variant o
BrERy oV oa PP Rl roh e A e B B B e e
posi@aé Eﬁﬁloeacid)sdb%ﬁlﬁgﬁ’scﬁ LIRS Trﬁ@raﬁtl‘@éﬂlébqhﬁ'é:géillerated are displayed

fications in an Fc region of the immunogl obulin

fropoﬁgap@ptqu@l ehagetmétrcéwséemmsatp ithygcacHl predyicoal MdB ipaghaged within
eac;Lh eartllz "?%e age 1s a{}'ﬁg ﬁ/a11¥ r&i%l ecsgesc?elelqu r%tlrFecl:rc]:)nE Ig?cra]ll activity

(e.8. QQh(ﬁﬁg aﬁﬁﬁ'ﬂ?g aSSllld’ﬂ@n@ﬂscRﬁbdl OIna;ﬁrd& tmikddnﬁ Jﬂ@inkiﬁiate(l@p@rvaﬁable
substltutlon at one or nore am no aCI pOSItIOﬂS
regipnesitedifergneditication, alaping geangipgraptagencsip cyrbopdfreed g tdsntify

e e B T e
or Bldi&doﬂaﬂlyﬂﬁhﬁ@dﬁ bieayficddnp and ezcon@yail smceradf the abtigunsantibody
to the wild type count ant i

cmgl%]ég( ?‘P eglegr q@gtac%@qlg‘ﬁ betiprsa dhegptib Bgﬂ ialggatwcgﬁp d Euc%yc'ontact residues
an@ﬁ&gﬁﬁﬁ'ln?%@sﬂ% %k@ca%ﬁﬁﬁ%e@ oSy s%bétﬁuﬁ&?a&@fﬁ?n% to the techniques

acteristics required for therapeutic u ty as
claborrarhedein. oOnhfewchvwah@hts y@egeucmmietrhp annel onnmtsamhla’ ected to

it.ist$ ht, .t hat c g)lg rati ons can.be nmade in
SCIPHENERS ¢ @‘?%ﬁ‘rﬁi I}eﬁ%{l a &8 &‘f ith SURCTIQTREPREGHIgY NN Sr more
rel &b dnh@dsay I TR PYE SbI Qe DioRFitheh 86l dphntbni Ndi ng and/ or

Conpl enent Dependent Cytotoxicity (CDC), e.g.,

des SViclsedadihmplggles cni@ulng aigo aplécsemtmanar&mwQﬁtb@ antibody are

TS R0 W T BB B o

linfied u@,llaﬂatm‘n frém 8@ R4l syadck @intthe cAVOBONAIRATZ ocEUirEiaE @nino acid
and WO 2004/ 0563 12 (Lowran) ) ) L

sequence variants) or preparation by oligonucleotide-mediated (or site-directed)

mutagenesis, PCR mutagenesis, and cassette mutagenesis of an earlier prepared variant or a

non-variant version of the antibody.
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descri be anti body variants with inproved or di m ni shed
bi nding to FcRs. The content of these patent
w@oinitemBe ons are specifically incorporated heP€r/nSiwg7/070516
reference. See, also, Shields et al. J . Biol. Chem
9( 2t m&HYBd d BGAKI ¢ (@ HRbHucARid dratre amid dcid modEaatehshalah Fo
l.ives and |nproved bi nding to the neonatal Fc receptor
regignegdihe ipupeelpulnggbniee geretheEﬁbYta%er@V%% Fefegign variant. The Fe

redi& S N3k 120%8 %Snbﬁset e &t F'@re%@fﬁ’s%ﬁuéﬂc n‘géu% ! ﬂurnatll ?ﬂ"gln %G, 1eG;

17:587 and Kimet a
or Ig’(ﬂg%)r):gioa) ety dedninn aUﬁZﬁ@ﬁﬁ@eﬁfbﬁqa 4M4 SL(HShnntlon) atone or
al .). antlb(g S ge an Fc reg on with one
Mg pisiogeic RS 1A TodHEng Bt RS EYSHr ove bi nding. of
thepf Qccbﬁ‘(gth@@wltﬁ i€ BscriPRby RRPHE AR cNiAEE 8the aM f i contemplated
altered Fc region am no aci d sequences and i ncreased

thapin shwee eralyasdmOts, dpi antibedy esg abinicihogds snag cdmpoisé Greeor more

US. The .cont ent
oty @R S abuRire o RSB SRe e R But iRy 1 S APRRiGR These
anfi BB RASAd B6hJIRI &k Retbiy sUBJtATtRING @he 28R, chataSRristickus@ied for

et al. J . Immunol. 164; 4178-4184 (2000). Anti body

thepgneptia iy ss TRapaged Tﬂbﬁlélfé"sﬂdc'fé(ﬁe E@Jm@'p@rhe orrR¥@Mpce ¢ it thought

thaE g%ltv\%% Qltqutgde&s ac?n? %g Hgﬁ? gl{atg]'% %lcq hf;t‘iFfr glfgtt ﬁlglg%rea r(1ee either

imprloeedrot ¢itviimishezi) I(Ilqﬁbhrﬁiuﬁg)dindzi@f (tmaplbmaﬁﬂ IDdEpeﬁﬁeﬂt ldf@rtotoxwlty (CDCQ),
antlbogé re mat?r sol ubl e pal ymers. Non-|

¢ goxa ipt . WA 1681 ubrealse PyReans® .W@t%a@tms é122 39%—40 (1988);

Ut NG, 5848 080; 19? /PX%BPN!D 9518249,{32’19 %Ind 59320 FARYIRIS other
of et hyl ene gl ycol /propylene glydol,

exaaplboedFetehionoatihng oS;\éQO(UéBWrZa(Bresp@ huyd/ Wi R0GH/@EA30 R (Lowman)

0. i nyl rrolid ol.an
de gy RN w0 Eorhre fe Airmisne Bk Pado figks. The content of
the@@ﬁé’cleﬂtfﬁ%ﬂbhcﬁf%'ny@f@s@@éﬁbeﬂ%r 1ﬁ€drb&%’fedhﬁ[’€?@% Y&BlefcOr See, also,
random copol yners xtran or poly(n-vinyl

Sh@dﬁr@@lﬁl dopie). @16;&99[*2)! erid -@fi0¢d 300 1) pAoibopys with infirgased half lives

@ %y%@%@ﬁlg h)?o Iéei%ﬁ)ﬂ e?geé) I(g? 1?)t Q\%nc nlgre%)ﬁloﬁjseble for the

tra@d PYICET rﬁ)zitérnap@ﬂs\tb ﬂ}ﬂ fefuk QG’G@ér,et @ltld haalibs]e Bl?t b&er @o%6) and Kim et
propi ona

Pol t hyl hyd h
ol BG4 RGN bt dRr ot de U a0 80 U RBAT (Hiptqmyet al.). These

t r Y .
S o1, RLEVEL Yl A L FA A i o
bitﬁtﬁttmhhtdFt CEgtd’IEtoEPﬁtRmb (PdeB‘ptydeV\aalnymts avith alfersdofF ereptoammino acid
o GRS EELNTRS 215, G500, L, SOn, 00, L ST B e

6,1?)4{3% 181, W@%@%&z u$Rdod Rentd6F t'hM?etnﬂS | n?ﬁﬂlc%ﬁﬂnsbﬁe spec1ﬁcally

erm ned based on consideratio ['udin
indoipuiratedih¢rein tiyhefaparcei So¢,atsoprdupegit tted. bﬂmﬁuunok |164hs4168 4184
(mﬁﬁﬁ anti body to be inproved, whether the antibody
ivative will be used in a therapy under defined
condixkibSSpePbdgivesSCr eeni ngf or anti bodies with desired
proggrtles The anti bodi es can be characterized for

t heilihe phylidicsicae he firgher mpddprsrte |ce@tamrﬂ§1dmo@ab@n@mtelnaceous

ons, by various kno
mm%ﬁ%eséh m%et & howg 1{1ltl%)e aa”[ S regcﬁly aval Vinble I%era Y, the m01etles W&uitable
for derivatization of the antibody are water soluble polymers. Non-limiting examples of
water soluble polymers include, but are not limited to, polyethylene glycol (PEG),
copolymers of ethylene glycol/propylene glycol, carboxymethylcellulose, dextran,

polyvinyl alcohol, polyvinyl pyrrolidone, poly-1, 3-dioxolane, poly-1,3,6-trioxane,
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are characterized for any one or nore of binding to
DLL4, reduction or blocking of Notch receptor
wa@edoraadeBon, reduction or bl ocking of Notch reR€pUS2007/070516
downstream nol ecul ar signaling, disruption or bl ocking
ethgfenbloiatéic asioeipide cofpilptien golyamildadids sdithebhorpomipheRor efndom
endot helial cell proliferation, and/or |nh|b|t|on of
copletie rnd st ordiefy(@rva pxekdencelyedrylgnsralysolinspprgpylene
ghéggcu §$ﬂ%2§%§%8§ﬁhﬁ§kﬁg?ﬁ@?% %%E?th ﬁoﬁ p%gdényﬁgahwawd
polyblsdeigymbyrcerate bblypmyl altelrdt indentinges thercobr Payahylere glycol
and/ eat nent or reventlon of a disorder .. .
ropasblenr R T o st ed BouraRc e guS ST Yoo The
poil%fe@h[&%'ﬂe o?lan P HRYQD ak QRigM, AdMhSBARInASE 8‘?h1%r§1g:h% t ffhe

h feceptor expression and/or activity.
nupbet ¢fi potlyraers ptvastice & fd:laranibleodfyum}h‘eqry,cﬂménﬁmp@rthmdndagolmers are

att%%%é,e[ﬁ?ﬁéan Yot g% gaﬁll&ep ﬁr cﬂ%’flgl}%g olge&llgg t Iﬁl agengrag (%he number and/or type of
poR@itrsleea tfol dofigatiation @%€ b gtortnine Dbashd 68 Soseddritfiuk Gheluding, but
chr omat ogwaphy HPLC), mass spectronetry, ion exchange

noem&%too ASFCulan ArQRepias 9T AingEgns ofrihe prfibedy tapeimproved, whether
ced
the RO B R 00 P B bR o e PR LB SHE P
sonmsceabiadiforanttdodieheiakeiibokireserabs t he present
|nvent|on are tested for .their antigen bind i
act i3 fytibopigs 0&@? geHag PRl gt ’é‘§§é’9¥51@%49?ef8’r0élgw€ﬁ6%e§ #nd
blOtl caqrfﬁnc?lﬁgs d;JPcﬁls lé§s%g s RESH ﬂlth@ ﬁlltuﬁjrgsd%é é}ﬁb'(;dlments antibodies
tation any direct or conpetitive binding assays’
ara;stuarvgtdnecmfur queensochorofibesties tv DLb4,seduction or blocking of Notch

recs Rk SO VAHGE R of G RaE SERVER iR Goh ey ot Rofehr

sigh@ISaY dishlp4en s Bl%rdkm FIRASIB 8tor BRENPIPDELD, fd/or promotion of
I nmunoassays. |l lustrative antigen bindin assay are

engnthaliadieql! prellfﬁmtiqm, @mtﬁoranbfwmwf@edmhdml calhdiffepintiation, and/or
1nhhn Igrkl) ﬁg N rlag gl feqntt %121{] %ra agl )/og gnlr Hitio Pof tél)lrel{otr IV%_?CE f?%(e:rrfus?mg and/or
trelilent sare: Gtanasn Bﬁa ik, €8s V%rbﬁféraafv@meyotrdeear By a@RY. and/or
conveni ent net haod, sone of ich are described and
treatRusHh Pl FEERnting oép isopsy awgeigisd avithy IPLhﬁ cxpressiqy gngl/or activity

onGBRBELAor RO o B8 Gyl ORS00 Bl G son
and‘/anaijtﬂape anti body can be tested in a binding

t|t| n, as sacorrpetltl e bi ndi
ELI ¢ PYH ?%@m%ﬁﬁ% San g hawl%&tr@a @ﬁelmog%ssaﬁal%ludmg,

buBit YidiRa 9 N AR gé’qdeﬁcﬂ’lg a@?ﬁﬁ@ 28idQhal ?EE@ A3t (fetﬂaturlng size

receptor of interest ered onto the coated
ex@haor hl,gh@m@swe lluqdldacrhlqu)rbatdgraphy (R IEC), etiseseymameyliby exchange

e.d. actl n e bound anti body with HRP-conjugated
Chrz?ﬁ?"ltogr@p A8 gi} Qigeﬁtﬂ%’tl nyl ated anti-Ig antibody and

dev gl eRtadchbd iR @P R int@Rioh | B antidbdies pRYdudeY B8RRI 438
plates with streptavidin-HRP and/ or hydr ogen per oxi de

anglpiepdder detribigjogind aemRAty oingpmeaadodonertyy the antibodies of the present
1nveg§ G arlr% r’Ees?etdo g %he}/r an]ﬁgeng‘t())lndlngVa\lllcttlxblty{?l nThEeLaIn gerp i)lndlng assays that are

known n the art and can be used herein include without limitation any direct or competitive
binding assays using techniques such as western blots, radioimmunoassays, ELISA (enzyme

linked immunosorbent assay), “sandwich” immunoassays, immunoprecipitation assays,
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In one enbodi nent, the antibody is an altered anti body

t hat possesses sone but not all effector functions,
wokioch43seke it a desired candidate for many  PCT/US2007/070516

applications in which the half [ife of the antibody in
flugieyeent BnmOpeHstaB] andgirotedr A ainmuabdseaytsonllfdiativ¢ amieq dirlng assay

as conpl enent and ADCC) are unnecessary or
a“ﬂ%?%@é$b@9§”th?E%ﬁ%&ﬁ%ﬁegﬂﬁbdlnents the Fc activities

of tahe LE? ﬁﬁt‘?%) gé%gilf? Hle'dﬁuﬁf g)r Seﬂ?eat?éérd%gcrh%g%@fehﬂ{ &n be

that on y properti mal nt al ne
obtsauted@yamd:bmng |antHDMe4 l@;tn‘rdbnwlodmtey fasbayssircd prdperties by any

conducted to con ed i on/ de n of )
coyRaHY Aot 0B 4 e A e o e crln e st el if
an BHIMDINY ASSRYShat ANiRAy GRRBNLLES: dfRs %BﬁMB@k thl %‘incﬁﬁ?of Notch

anti body | acks FcgR binding (hence |ikely |acking ADCC
recamorwnotQ/I)M buesirast dierrandtidma abiibailyrign b |t¢S|tetdym aﬁm%mg competition

ool TR0 1 e R PEEAL R R e Dy €8t g SERET Ry LA and

a silutioBarktt@dfRid dn el Dt RB&hQBccptbr B IMAERRAL B b1@d onto the
cells is summarized in Table 3 on gige 464 of vet ch

cogpdiplifenetnd bannd, antihody iy deteqied craymgicaly, e.gogmyacting the bound

an RS AR At BB AR Moy D BRES B B3| and
deWdopibg BRAHBB 2ol0r réact@il,, e3§7by ddselbphlng eldtectio stegpitdvsdihad{RP and/or

uch assays include peri bl ood nmononuc| ear cells
hydipgmiperarigde g detsgting the H%P(qq ' T3qtiog by Apggiopagtpgtry at 490 nm

wilanAEHS QBRI Eer ADCC activity of the nolecule of
interest may be assessed in vivo, e.g., in a aninal

nodét osuehbabmemathedingbddysie dn alterel ymgmdgtthaposseaSsome but not

all SR R R hieh ikt ¢ (e RS i PRy o PRagRag Pgvhich the

haltf‘llféod)ﬂﬁe GhifboR %Q%Q§1d119cﬁ{ﬁ§t clbih Wb t¥r hCHARIERS as
conpl ement ac |vat|on assay, e.g. as described

conplGaenbarst SRALa ate letne@ﬁssary@r delbﬁm@ml In craspincadodonents she Fe
actg %tg c}Ptléee plﬁﬁv?e%lel{rn;ngurnggfog}fn Ale M ﬁgreg g% grgﬁ%rel that on\fy the desired

pri ftfe@ la FEREl a i Eali it Hﬁkrhﬁﬁ:ﬁldkd’tﬁﬂ\ﬂmol’bytdﬂ@naﬁ}t ass@ystan bB@8Rducted to
escribed in the Ih%ples section. Vectors, Host Cells
conffign thesemstipren MEamIdsDEgpdioe AR Agtivitiqs oduerp@RlcoFc receptor

(chﬁﬁmlhggﬁqé# caﬂ%er&gﬁ&ueclt %tg%l ? & Hi? I/ Pbéd}% lﬁifo cryﬁtb%gdlng

|ntoare I cabl e vecC

(heple®Nké1g 14cR MR Abccadctleﬂypﬁuﬁre@u@%kncnﬁndl Ak eI Pitnary cells
DNA encodlngithe antibody is readily isolated and

forgueflieimeetiDGEL N edhverpresshay RpPF @@lefdwh@rﬁaS(@ogocywwxpress FcyRI,
repRliding ckBEE: FS kg Gt dRia i GUS HhERBu e ingebte 3 on
pagd S ofHIRLRE 208 KRG, Ak, RRUYYImmMRNY:45503201199 B @An example of an

avai | abl e. The choi ce of vector depends in part on the
in pigrotaseeltp assgshdDGS eartivige nér alolseulqnfdnteraseid dagssibed & U Patent

Noﬁé%oe 65 | %9 2h1 Qﬁ?kﬁrg’fﬁf Iffeic%br cgllllskf%qrg chI 385 afgt?ﬂczltrlc?el ﬂe¥ipheral blood

ori g n preci
mdh@ﬁﬁdlwﬂtcelﬂge(g’lBMS) aid I&ﬁlylrdl KQIIMF(NKQ&:BH&) eAlsaskivody, of Bilditionally,

pose, including g I gbh, . and I gE .
fg%%@ta\ﬁty ofebg @ﬁkeculﬁw% Httﬁ‘fﬁﬁt 8¢ %Sé%%w% Gifori8 acagmal model
suddCas WA ARl d [ A8y FLULENNS EUS‘KB 9Bk 55886 tla)§8) Clq binding assays

may also be carried out to confirm that the antibody is unable to bind C1q and hence lacks

CDC activity. To assess complement activation, a CDC assay, ¢.g. as described in
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a . Cenerating antibodi es using prokaryotic host
cells: i . Vector Construction Pol ynucl eotide
wGQ ewaamses encodi ng pol ypepti de conmponents of PEEUS2007/070516
anti body can be obtai ned using standard reconbi nant
GalzemorSagtes ct 40g9] hadumol Mothote20l: t3 €006 iagdePeyfoliged. FcRn
i sol ated and sequenced from anti body producing cells
bindipganddn qu lepsdneedaltilide detesnapaigns can ﬁlso be performed using methods
k&0 e L ROL bARSSCRRMRITY MIBSARL disiiglg nucl eot i de
nsyntﬂﬂeslazergor SPCR %echn%{ ues. lrI@ce obt ai ned,
seqtﬁ’em)essPbm:@dismgzdtReeo;pbzInypﬁ\zfenhdés are inserted into
corrbln nt vec or. cap abl e. of licating and, . . .
oxpr S5 AEDHBRENBM02" BB YIRS oBE mdeic Rt sdipg diis iolated
and! ﬁﬁéﬁed YR Wre \gﬁ@éb@é %&d}%r ﬁl’i’tﬁelaé'léﬂuhé‘ @Arﬁplﬁrbqu&m 8Mhe'DNA) or for
the art can be used he purpose of the present
expmssent. i BNA Bedding th@rﬂn@boms aimdnlcvpml@tt:@ ancbgsqoenogi Iuslng

depend.mai ny on the sji.ze .of t ds to
cof RRAR T FReRof Frd B R RianbfiEo e hrFhGy B Rl PBae binding
spécﬁfld@ﬁytté aark @ﬁéﬁﬂﬁ’nthE hei@%nﬂ@%h%hauﬁ&ﬁhhe/ &fibety). Many vectors are
cont ai ns vari ous conponents pendlngpon its function

avyilghist i Fhicchpice AT vectendsperdsiip e Pn g kasbrdbies used. Generally,
LI S0 80P 3y SRR LA b .
WlH &c bppreciany oine obsstge natiasl of anp dotige cab bt usrdefontiis purpose,

limted to; an arigin of replicat.ion, sel ection
mqlab&*rﬂk%}gcgé&l}é[ Igh. JeBnitdeleE conptpigasgiaps. BneHihgpicdicpastant regions can

be%ﬁ%ﬁkd fﬁ,ﬁh&ﬂﬁgﬂa@%ﬂﬁg SlpEHSS het er ol ogous nucl ei ¢

acid insert "and a transcription term nati on sequence.
In ge@amdttmgpdnabudlds verg prokanyont bhosticelds: r epl i con and
contr uences which are derived from species

conbag}le?ﬂ)’e WYHEHL host cell are used in connection

Wi t botyaaaeoﬁ&%*eauenmeeﬂee%g &)o%@‘at%rdolrﬁboﬁ@f[tﬁ bEhe@ntibody can be
replication site, as well as rar sequences whi ch

ob@n@dalpmels@ndardm@mtdnm tq@henquc%/ piDQSlrQé p@b’ﬂu@mﬁdﬁ? sequences may be

a or med r,exa ca I
lsoiat%‘ﬂ s%dosreﬂ%edlce‘gh a“&@&%‘épmgg P%%?Eﬁsasu @i 1\172" r oh° a y
Altéﬁ{altlvél@ep‘dl?@cldbﬁ&@@&nﬂﬁ%@ﬁﬂh@ﬁz@ﬁﬁﬂ% 1RREREUDE Gynthesizer or PCR

npicillin (Amp) and tetracycline (Tet) resistance and
tectlhlayeqo r%@ﬁedxg.%a etk jeauenaes crendingibappprrilcs prergscsicdarfo a

rec%ﬁgg%nag%g Blé 3t gg#éfﬁtgla}{g %}éﬁ)rggsuiétoﬁb%ro ggﬁsolpdbglkucleotldes in

cterio tarn
prdmﬁyoftuc @dst. oMaaptvactors thatanoieilsblefahd Rneamirbthe agedn by used for the

t he gﬁitﬁrobl al .organi syn for expression of endo nous
PUIPORt @4 %Pf@@éﬁﬁ%‘feé‘go%f BP9 APRRPTIYE Y eEF% g¢pend mainly on

thees)ﬁ%r cﬁ%ﬁé 1AL 2888 ¥d t?e%?értea”ﬁtb Qﬁ’éjbé%%r%& t&%ﬁ?ﬁé&@r%k{‘ceu to be
detail 1n Carter et , US. Patent No. 5,648, 237. In

traasfMadonl,th fiieagetov. eEaczhrxsectDm nommus Ngrlmtespionlponemmﬂependmg on its
ntrol ences that ar.e at i he host .
Furigh GPy LT o R leeeh TS s PR oD gad it
comPRNAEH vith WetphrtichRS BodiQsl $n Wﬁféh 1%@16'951 €The vector components
bact eri ophage such as | GEMtn)-| may be utilized in

gengaidlyhigclide.duio i nea Hmitgd ¢e:gn qmm:ﬁ replicapen, pswstpetion marker gene, a
q_nf:%nSf UpBionis &nﬁfn'gbshg (f{‘ﬁ§} a%leglnla e‘?’ﬁ'llgn%e e Il:Tetelro?ogous nucleic acid

insert and a transcription termination sequence.
In general, plasmid vectors containing replicon and control sequences which are
derived from species compatible with the host cell are used in connection with these hosts.

The vector ordinarily carries a replication site, as well as marking sequences which are
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The expression vector may conprise two or nore
pronoter-cistron pairs, encodi ng each of the
wW@Iyneps? de conponents. A pronoter is an unt r BeEU810eT070516
regul atory sequence | ocated upstream (5') to a cistron
caliafb&t ofcvitimgg@hendtpie xEleeimi io iransfonkal gedls i KorpramplegE Scoli is
|calé% fall .into two cl asses, .i nduci bl e and

tYPé%fWé’ttTaP roed usingRBRBT 2 agresrid dpriyed forpap ko @) srasies. PBR322
cohtRink g@ﬁe%%nwbﬁ Anpdil lﬁgﬁﬁ) fd tte{r ﬁﬁé étﬂ%s@lfan&&ﬁld thus

cl stron under ts cont in res o changes I n
pro:vh‘@sceam messdonidettifgmg tﬁmgfonhmacqﬂsepléhm oS dalb%wee ocnbther

nt. or .a change in tenperature. A | e nunh
migio B} Blagits & bRGHRIIEamBy 5o Rar ik 9 ot mptieilie GnGggromoter
whi@ dag b%ﬁl@ed"ﬁi{hei?ﬂl@%ial bhansgl RE LLsteRIA '@fte%ﬁo%ﬁfﬂeupﬁ roteins.
operably | ed to cistron DNA encoding the
Exhiapley of hBRA2hdernatives urgd forexpression ef parHiatat emélbgétmi arg described
. via res r| e [ tion and inserting the
1“5%“? %kgrgﬁv Opm qiﬁggfﬁﬁg§§the vector. Both the
nat iy Qdcﬁﬁ@d’f@h@% &%ﬂiﬂ@&ﬁﬁalﬁﬁg réfityn A8 6D gQHRnCes that are
pronoters m e used to direct anplification and/or
comﬁﬂég @flthrﬁhfbﬁ%f ﬁécrpalig@@mgc@ﬁ bs usqdﬁ%&%fomwmeﬁt@m ig) connection
ol per.al |y
Wl&l%h %051? T egalingféhg%c?eirlopl %%]e Sélﬁf(]j a%l g’]?r yﬁe‘%ag %%P{lﬁzed m
ma%iﬁfgl'ae[%ﬁ&ﬁb ffn@ﬂitg%btog QMEchasin G NPT ©dranSfotl 8uitapiibie hbarc@Bs such as
polﬁge tide pronoter. Pronoters suitable for use with
E. golp tic hosts include the PhoA pronoter, the b-
gal t .
Ctr g‘)ﬁé %Q}g’%gstl(g{\descyog?%a c%ngfrﬁ@g&rffé %%ge ote?gasgr§8§88%‘ Mcoding
cadhasf the péllgeptidde compomingy. . A pkmmarls apuhesinspitahepelb®ry hmltuence
are functi naI in bacteria (such as other _known
locgted iupptream oY) t ﬁzfg%roaﬁw%tew@@mwam Brokaryggip promoters
ORIy T HED B8} oS SRS i N RURRSS B R1EFmotcr is a promoer
thatt hnmtbmlncresmddﬂ@elmﬁmdlsag)ttoh@f thar cgﬁtonl unglat itacmhtio avigsponse to
chai ns_. ( Si ebenl i t et a 1980 20:. 269 usina@ﬁ .
chifiegy iy ° ghifig appdiien g %‘Ifﬁéi?%?‘n%\ é%ﬂ?? P&A PR} pict fimee in
ter®pdr@gre. | N One aspect of the |nvent|on each cistron

wi thin the reconbi nant vector conprl ses a secretion
si gralargeayadee ef pr@nwmremcogma@d bl 2 genaty of poisited aost@nlls are well

of t ssed tid r me

g G P PR ARk R B30 o BT R RFeoghl o tehe or
hegCdh@in, byofremotvmgaue p@ma)tﬁ&’fdm efe sfotiﬁetDNQGfﬁa RO AEPEhenc
DNA that is inserted into the vector. The signa

diggstépnenddnseatingthe dsofaed pregofispasacymtq ﬂilresyectﬁv eRethdhe native
oG4, R IR, S BT TP R i raion

an@/ookapryseion ©f fiestirgeegdnes.t iedonttoeniimtdimentadricz@ogmd promoters are

.process the signal sequences natjve to.the .
utlﬁ@de F‘%ﬁ]ﬁﬁ SERSTHYI RS BHET e tranpeingiog aq %%aﬁgﬁ@é of gxpressed target

ger%éié%scfohg; Pe%% *i:’ﬁ/e htivE Q&h@é‘[ﬁ)@h{g@% ddBhoseauence sel ect ed,

for ex fromt onsi sting of the alkallne
ph osk?mmditalseultqdﬂﬁ fariust imithpeokaryapic hostsivdtdesthaPheA promoter, the B-
enterotOX|n Il (STIl) |eaders, LanB PhoE, Pel B, OnpA
galgpamgesEand) [actseaPTRmB A PHESTRS, SOPHPhAM (FENTYROLCE pstem and hybrid

pro?ﬁ&@@lsuéhe%%ﬁg ERSr R f)ﬂanﬁ)%rh H'b'W%VEl‘,J B#her promoters that are functional

in bacteria (such as other known bacterial or phage promoters) are suitable as well. Their

nucleotide sequences have been published, thereby enabling a skilled worker operably to
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of the expression systemare STII signal sequences or

variants thereof. In another aspect, the production of
wo b@7itmsenogl obul i ns according to the inventi oPCT/ER2007/070516

occur in the cytoplasmof the host cell, and therefore
ligato elsenm et cistespdicheodimethprageripht add Saey ehaion(Sittgnat et al. (1980)

uences. Wi thin each cistron, In that reg[ard

Ceilr%%u%‘a%w&hnheqsmg REaPsRTa TSPy FYAEAET A TeSTE Gt S8

f ol I

e e e o Eh TR N recombingnt sector comprise
a ssctremmsgn(aé sgjuen¢dheniponel thattdineBs tishslacatioh of thewixgeessed

asm condi tions that are favor abI e for disulfide
po% JFBP?’F&?% e ﬁﬂ/gfﬁﬁfaﬂﬂ the ﬂg&a pEBHRIee p@y&leﬁgcog}panent of

theav?e%?o@tﬂr}{t BX %@ﬁ %eqleaa\%e%m BHODNSA tHAF RRARsARE into the vector.
Pl uckt hun G}é 95 Prokaryotic host cells
The algnalkﬂeeuefn@ S@%m:dsﬁog |thﬁgﬂamaemﬁdu@ gventadrusheuld be one that is

Ar ch eria eria m
rec O RERRO SR BT5 TeRERE ¥ BapaiFlesy LB GRPRL Yo
prdkaﬁ;roﬁ& ih@sti 3R uﬁed&ﬁ&heéd galdcand @rdtess the siglishquddadd tative to the

B. subtilis), Enterobacteria, Pseudononas
he@ﬁ%@g%@ pebfpgptlde& the, siguisagreaye Issabyitwed ba apyeiwryaiicisignal
I
sec&%fléeas%ie%t t | e&ﬁéos 'l|§ : ﬁr&%ﬁ é@h{g gg%sgsglug%lf&e a‘ﬁgell&% plhgsphatase
peniblochiserdpp, or@eammﬁcgattemeax@lelll (STHY Ead&eduanhlh era)@ PelB OmpA
an<$WbOdl ment , coli gel l.s are uged as hosts for

Nt ingme e@b@ﬁﬁv% opthepnveagpy, thg ?lgpwewepwe%m%th cistrons
l.
or 88, BeuAr e S hnc, A S i hoy. o
M cio mwheﬂgtypecﬂ, gﬁiﬂprodmnon]of 90 ihEA@oghobGhnDegosdibg fiathe invention
27 and d tives t ncl udi ng strai n 33D3
cuideRih g HERGE) R TIPS ATY BertRy B Ayl izppoe of
sedPQEA s %u%ﬁ%ghlfﬂlﬁggﬁﬂl kAR ﬁﬂ-%h%t reDad; mIﬂﬁunoglobuhn light and
5, 639, G her strains and derivatives thereof,
hefwmhams a@ excpmssedz @ﬂde{dbalrrd@sselnmmyo fogn fmmtuonB immuneglobhlins
w1%1z gglesgotpaagline a élsléose%ramﬁ % I ?q(hAchi? ain 9$ Vhdee cytoplasm

cotidiBéhsl th#¥i dird AGorabkifop dﬁulfﬁ‘dé beAd Edrﬁluﬁbth ,Agereley pétﬂﬂitltl‘pig propkr folding
any of the above-nentioned bacteria havi ng

andyapenhlyeaf cxpiessed gupicinsubpatsar Frobs an%%lékﬁhb@ @en% 159 303 (1995).
exa'iEPAkedryq %%stectellggultabférfg} &éﬁgﬁ %ta%ggo(ﬁ% 1ngljuﬁg ?rchaef)acterla and

i s genera necessary ropri
Eubagérey, sacht aalcmagl mergmvecmn@radep@mmwmgﬁpkms: abxdmplys offuseful

the replico e cells.of a bacteriu For exanpl e,
bagteriggcjud e@é&}ﬁ hl&qe 8r Esa@%ﬁ@rl ha(%ﬁye%lsé‘ tﬂesanEl%ro aCterid,

Klthsleéllapbioyeuslﬁng@m RhanblaTypreosmllay, or ﬁerath c bl ¢nesimtholdgment,
secrete m

| t t t
ers A A PG et d PR PR BEn iy Vel PRy Jrepias RSt for the

invicRGOH. PR A 516k HE.LBR sG@ihb irfeW deWtBin WB1 I(P{Haﬂcﬁﬁgﬂn Cellular and
Producti on Host cells are transfornmed wth t

Mdlponas-Bielogyi el €X pﬁ’ﬂe@%rﬁ) Gedimericagdgcicty fiou Mldrqbwlogy, 1987),
PPy ﬁ%eﬁéggﬁ %)JITB NI %gbﬁe madd ];wetcljv aﬁ% e rmn?lgldlng Strain 33D3
hadfp kedotipgwish eo gﬁﬁ@sm@mﬂpmlab m@lades NoB G TREEHIBNEDE) degP41

kanR (U.S. Pat. No. 5,639,635). Other strains and derivatives thereof, such as E. coli 294

(ATCC 31,446), E. coli B, E. colix 1776 (ATCC 31,537) and E. coli RV308(ATCC 31,608)

-70-



10

15

20

25

30

Transformati on neans introducing DNA into the
prokaryotic host so that the DNA is replicable, either
wW@200an4384 r achr onosomal el ement or by chr onpsoPEl/US2007/070516
i ntegrant. Depending on the host cell used,
ard dl@nsii @b IFAThed 8 ck @nplonare iidhsngtisd artcakithintl@eiiing oNeshods for
appropriate .to such cgells. The cal cium treat nent

cORNYFINE vty e Al vy Rf Hieiadeve-meguonsd daptgrip Saring é?ﬁned genotypes
are%%%flh%e £8hd d&&%d‘iﬁﬁ&?b&@i@% Ot & pedibins, Vsaid9 314 (1990).
barri ers. Anot er met ho or tran ormatlon en'p
It ipgbryedlhyneenasagl ty csellettDle@prmuataham«tr&r takiag it @ueslderambn
|c cel L.s used. t

i t
renl R T BE e Bt n R R el R Plcn B FP St or
Saﬁﬁtﬁ‘leﬁ&' kpRRIs@ah BE sﬁ%h'bh“t'is%d qf tﬂe%sﬁx@h&f;\if@lﬂkﬁtﬁﬁﬂ wﬁ%ﬂé& such as

Exanpl es of suitable nmedia include luria brot '
pBBB@% pfﬂife?ésBAQYﬂlﬂﬁ 1 @mKlﬁWre nreemittg sulbmélmmphcon- Typically the
h o) LA RSndyigl 858 L8fional

°%1g°8 1% Sescé‘ﬁe guulty lﬁlo%té OEBTr?E?O \iesngumey o, addivional protease
inHEMRITS Bty ABsiMBG! B incéPom@ddaatthy&iycupardyi t growt h of
prokaryotlc cell's containing the expression vector.
For lieRatprdy, Pradgwition] 1 in is added to media for growth
of ?ﬁ)l Gl AR ¢ %%fo%e&‘%ﬂhcthé LchRIe-r gérﬁ)tear& B8H6n Vé%%fs and cultured
necessary suppl enents besi des car ro en,
in comveg@onatnthieostphatie nediffedes appypahts (ﬁorbﬁdmcmm:g pldﬁd)teﬁﬁ selecting
ropriate concentrations iptroduced al one or as a
tfaﬂ%fgltf%ﬁ“és #F eRPhiYSREOF 2eRfsSerfing thedeping SsMGeh as a
C°”ﬁ‘ra%fd?hﬁaﬁ&&ﬁf%aﬁs%ﬁ&&cu@gbmnﬁid t‘fle:;]) %ﬁc%?t BRAL YR DNA
may contain one or nore reducing agents sel ected from
is ichlecaptp aphar@mnsn sxurewgrcaﬁosghut elemientne byaa}mctreommal integrant.

cystam n thio [l at t hi thr
Do diFphie o RS R aBattion a8t bt g Cemigyesq
apf?ﬂopﬁé’tb ft@gﬂcﬁ c%em& @alléf&@tred%%n@mﬂehhg gh1eMeh1bQde is generally
exanpl e, preferred tenperature ranges from about

usido merzﬂb e@iis thmntanbﬂé)s@neﬁ@ﬁbmwl bamfms abeasher26g®d fm
37OC even

o R S TR R R PG en S ous PR
cled@ptratton. dependi ng nalnly on the host organism For E

coI|, the pHis preferably from about 6.8 to about

. 4 Proagyog cellpyseel 69 amdyceaitbé welypersider preagrova diygicBiagnown in the
art%lflg RLBe fo‘? .Cllill%Lﬁ‘g k ﬁle %é l%&%% ONE V&G sﬂlgg of SBL?&Q #T{%dla include
expression I's duced er con |t|on itable for

lurtaﬁﬁoﬂmUB\) @tusomc@‘sarylmatrmnomlﬁnentm Io rsemaepﬁ)othn&fnti fe media also

i nvention, PhoA p % ers are used for controll

Re pted

CoQtPIé‘ﬁgé?lFﬁtqn&rgeB‘ﬁ c gicg paghs ernstrugiondy alil%aipyesswﬁéfector to
selEét% ﬁa%y(ﬁfceceﬁy l:(gtﬂélﬁgltg'tﬁ‘e &pression vector. For

hate I|n1t|n medi um for | nducti on. Preferably,
exetthlele;mmsplhlat B-adied toimefiartuticuow thofchblés @ pRisAnP ampdiilimresistant
see, e.g., Simons et al., J . Inmunol. Methods
gM%002), 263:133-147). A variety of other inducers may

be %@%ec@@ﬁ?rsﬁ%ﬂl&néﬁs bBEdAREIRN, KRBT, URd irRFRNRYBfbsphate
as is known in the art

sources may also be included at appropriate concentrations introduced alone or as a mixture

with another supplement or medium such as a complex nitrogen source. Optionally the

culture medium may contain one or more reducing agents selected from the group

consisting of glutathione, cysteine, cystamine, thioglycollate, dithioerythritol and

dithiothreitol.

71-



10

15

20

25

30

In one enbodi nent, the expressed pol ypeptides of the
present invention are secreted into and recovered from

wo b@7pe¥sBpl asm of the host cells. Protein recoR€r/Ys2007/070516
typically invol ves disrupting the m croorgani sm
gendhalptakabytis okt ceRams cakuedApiiitbRhiiomksratiosnl dat Eocoli growth,
or lysis. Once cells are disrupted, cell debris or

forgprameles el psetiergd FENCEBaen Iy froghahout 24t foghowy39°C, more

preég‘(rg%lgq“éom nlg/oul?? (E{ ybopgi?ﬁ,a%ﬁ bg ! fe&%?%rqlg{l}%t aﬁaoutd30°& The pH of

the%écﬁﬁﬁé}héyfl% dhy H @Jn%iﬂgsﬁ&ﬁ Rb&| 5tth ABSRCY, H%’:nldﬁfg%&ﬁl@z on the host
culture media 'and isolated therein. Ce

orgaaispy diprill: ephitthe pdus pigfeatdydromhebosiy p8ue @b@u et raad gere preferably
abg’u filtered and concentrated for further
purl ‘ication of the proteins produced. The expressed

pol yhapihiaeslcpasmdter fsukséd@rthe sgiradstn wotr, terin dxipedsion is
usi ng commonly known net hods, such as pol yacryl am de

indyged @mdéé P‘?%Wéél}t%bl? Fom i acdiyatioeat the Aramaser- é@ &8¢ aspegt of the
t
inv¥liffo Jﬁct e% r&glt){epsearé ﬂye%nftof Q&tl‘k??lmaé t?ﬁlg%{rréﬁt a?c%fgltri]é %&gﬁ%tldes

con arge quantit
Acvandimglys thatrgsfeoat éoﬂte:dllbabcchltﬁled e A phdspbatefimoicieg uredsim for

inflig. Bty b Rhab T bierinay edion Satt CFb0GT Pt Brases o -
SiiABASELAL, J. nﬁﬁﬁﬁ{o@%«ha&%boﬁ 90013014480, Ao%eltﬁb wtﬁex%ducers

capacity. These fermentors use agitator inpellers
magibstustd ureording ge thearedton nonstra st amplewgoe ed alkingwy liny dl@set

(th r ef d car,bon/ ener sour.ce) .. .Smal | scal e.

{ er ReRRSITRSEHE IS RIS ML PEBIeS oA eBh B pitipn are secreted
inth @hdBRbGred Rt ths pBgy A Bf thd MdstadeNE.ORio@h &dcBvdif@ypically involves

liters in volunetric capacity, and can range from

diszursing the miaregreenismpgruerallgdy|suelomsans| ay osmptie paskaganingtion or
1ys§’sr Q§1? o eléé 5}19 ‘éi?s% d oLy %F;t% el N8 %@Eeﬁfﬁ%@ﬁbé *m 83('@& B? &}{nfuganon

ter é cel ave €én

or ﬁurahabJ ghe prudkihé @mag bt durched paiifiat) fdesrxamme, b affinityatsin
OD550 of about 180-220, at which stage the cells are in
chiomateggnhy. <\ %?W%WﬁlryyPrﬁﬁf‘é%%canﬁ?e\%nﬁlé?trﬁ?ddlﬁto thgenlBrg megip and

1soga§ecf§1€%m AEAR 6L Jeﬁm*v@&f g&é@es%u bio %ﬁ%{'h%tcu %: sl%lgéiﬂnagf}nt being

nown 1 n tthe art cr| ove.
filtboeedgndwondeotratst cﬁmrtfarthq:rqmmﬁidsthmmfahe pmtelmnjprodmaed TGekkjsressed

re u uaII Lnduce r about..12-50 hours, alt h
PR Gt L BEF P co AP PL R v CHEmgak rong ethods such ay
polyﬁﬁ"yﬁﬂlﬁdé & e@c%ﬁl‘?&bﬁﬁgyft@tﬁa@”@’eﬁéﬁl B1&das@y. t he
pol ypept i various fernentation conditions can be

mod il omlaSpF@rof eheainpéngiont antibogy productine ip m@cbxctedss darpd quantity by
| di h te t,i
o iR Aok S TS TSR B R b S are avaitbie
for%@d[hoﬁﬁn 05 RchmBIrhNS: o{e@%b:‘i,ar :Q:B].e fEFRGtation Bavand 1@t 1000 liters
bG or Fk &9 fegtldyl cis,trans-i somerase
of W}Haﬁl% rpa?f@iﬂgl’yea 8t 1.00Q tp) 1 aﬂQOBéer@ o ernasity oI hgsa Aermspiprs use
ag%ﬂgr 1 % 1618 (9 KRIMRL ggglltl hl’?(% %%{fl?nt? g&rléﬁgle 1850% Et'hg Ereferred

P HOREA
caIfDOh/dhdFTgy &mdcé)olsm}illl dchly feindneitien @éfeg(gdeﬁerﬁhptcefenﬁentatlon ina
produced in bacteri al host@égl | s. Chen et al.. (1999) 3
ermeatoetﬁ@msmmwéban Ppsosmateho ) ligrsep va umqu@ap%lﬂé jd can
raﬂ§9 frofh Mt { 1eer to about 100 liters.

In a fermentation process, induction of protein expression is typically initiated after

the cells have been grown under suitable conditions to a desired density, ¢.g., an OD550 of
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Georgiou et al., U S Patent No. 6,027,888; Bothmann
and Pluckthun (2000) J . Biol. Chem 275:17100-17105;
woR0om1a3s89 Pl uckt hun (2000) J . Biol. Chem PCT/US2007/070516
275:17106-171 13; Arie et al. (2001) M. Mcrobiol.
ab@0:180228 140 which stadu tht z€llspirotretht ¥ail gstafioraxppiessed variety of
het er ol Qqgous _prot ej ns Ees pecially those that are
Indqyeeys SRV ussd Ia90<§€1r§1§|t? Regyectog gprstiuft gpRlpyesh pyisfgown in the art
f ! CBOMGOLY Ll 7 tidn<Cell
o o P bl XA B B2 R i el e
usipdlymodlictd éu aboutelf2F 8 howge néthowghntiohgdrioo sl@cs‘)er imluchen genesy be
encodi ng known bacterial proteases such as Protease
usqdl OmpT, DegP, Tsp, Protease |, Protease M,
Pr OtI%eiﬁl%ro\Ge th fi’rtoﬁéectfon\f]lelé RAd ﬁﬁ’aﬂﬁy Bﬁfﬂe%&ptef‘@d& ovar10§§’ me
E. coli protease-deficient strains are avall abl e and
feraes@tiph eenditignsfogn bexendpfiasl, Fo kyanapleap. 1m@msf}e propgraasembly and
fol g aﬂq tl?e%@%%te%{g‘g%%#%y%%%e%?g%sg '\%Egnakgégg’gfmg%%%'lgg chaperone
provtias, @btiads oRas (BBACEsHE, BT DsODAAE br DEPGPHEFkpA (a
enbodi ment, E. coli strains deficient for proteolytic

peRiiiely] sisdraps-isesicrsaedthaheperonaasiviiy) ewdicaned ioset- tﬁ@nsform the
hoﬁg)??l% by expr%ué’ %B%hg@&??& rﬁ%é%h{g%a%ﬁee%s%% g§trzﬂ?cﬂo G&litSe the

essi on uri |cat|on

pro‘.@bﬁflﬂ(ahg apd edlebifitypafitictdrelagowdrprometds @d@dukéwmbacterlhhbosa télls. Chen
can he enpl oyed, The foll ow ng procedures

et @x@ﬁﬁ?&?lo&h%??%ﬁ?(@lplﬂﬁpﬁ EERTEIOH %Pbéééu?é%m No. 6,083,715;
Ger%?&I bon aU' tNH‘W DOREE B ¥ Rind 4 ﬁﬁ&{t}lggig@&%(i) ({. Biol. Chem.

ano preC|p|tat|on rever se
278; Mﬁlﬁaibl@ﬁaﬁhnymmndsmhclﬂhtum(ﬁ%@]) hBialt Cbmezaéhwngelﬁem;mrie et

AE, . .chr ol f ocusi ng, SDS-PAGE, ammoni um
al. Z‘ﬁ(ﬁﬂé%lﬁ%{)lﬁ}Ppégﬁgﬁglgnd gel filtration using, for
ex amalrﬁmé&@ Bﬁﬁ!@diys% aﬁeﬂp%s@ébﬂle@e%@%gsus RORIA (espemauy those that
i mmobi lized on a solid ﬁ ase is used for i mMmunoaffmty
(0]

areupieplytigaliyosyensitivehecrfain host etm@nhd@fmmb detyprficolgtie tazymes can be

us Prfgr ﬁ‘ﬁ{bé%ASSIC % blgenz%ll?r DP@r ¢ am\/\qe,gloﬁ \%Itr?lﬁlfs rn?a{%/nl bghm%c}lfle('i]t %/ffect

geﬁdﬂlctrﬁlﬂaﬂf(ﬁl(ﬁ)ﬁiﬁ i eedbs atbtinedingsm bbtt@ﬁﬂﬁfrkte@es ghch(abF8Sikase 111,
. I'munol. Meth. 62:1-13. The solid J[ohase to which

OmIﬂbtl%qgﬁ Bon. Eroteassthi Frokase Ma, Rypiepssr Rufirgteasec ¥l grcombinations

the?é%ffp"s i i glo%a%e QEiGhs din Yrd RiaflabITRhS d&rcﬁf)%f RPkY example,
or a silicic acl

a con 'ass co
Jolget mlrm].998n sﬁlﬁlﬁEG&pl’giduCBahl dnﬁs Pitbﬁt Nal32ed,36as Goegiou et al., U.S.

PaEg ot RoAEpea Midahel DReEREFeBAt A Aa SO ae

thepf bﬁegém%(ﬁ"ﬁeﬁtf EpéHH ;tfa?r%tde@i@ren{ 138 pRI ERAE ALz 9es and
derived fromthe cell culture as degcrl bed above 1s

traaﬁm@dvmm plasmfvs oF?elm:Kpnessuﬁg ommwbhédic zbapcsmid oehmsiee tsed as host
I%r ? #oec:lflc i nding of the anti body of interest to
celpsy igeRy RPACSSIPRSYEEN; g phase is then washed to renove

contiam fiaats PORRcafeaci fically bound to the solid
phase. Finally the antibody of interest is
Standard protein purification methods known in the art can be employed. The
following procedures are exemplary of suitable purification procedures: fractionation on
immunoaffinity or ion-exchange columns, ethanol precipitation, reverse phase HPLC,
chromatography on silica or on a cation-exchange resin such as DEAE, chromatofocusing,
SDS-PAGE, ammonium sulfate precipitation, and gel filtration using, for example,

Sephadex G-75.
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recovered fromthe solid phase by elution. b.
Cenerating anti bodi es using eukaryotic host cells: The
wQoe@ras3e8dnmponent s general ly include, but are POI/US2007/070516
limted to, one or nore of the follow ng: a signa
seqliesgeaspadt, Piotegh A 1ﬁfm(5‘tﬁli)idd®ahtd hid phag: i9 ﬁsefdll’bﬁlﬂ‘ﬂfﬁﬁfﬁ&ifﬁmty
genes, an enhancer el ement ronot er,

pug g0 of ptai 15H lengthiniborts ﬁr%déla@e H&f»ﬂpw’) isg @1#9 Ceéle\‘j%}éar@éem from
t

SUATRERSLE ook b WS A SUBHAD R ronlor o

Lingtmhayk epali(de83h av]mugurmlsMe‘d]l b2:d-13l. eheagbd phase tatvhidheProtein A is

nus he ture proteln or ide o
impiab B4 DreREbhict MBEOUr SPE Ads b JUKE ST bk dupareforably a
coﬂﬁfcﬁfe@rp%@ gfladsscoﬁﬂl@n bihadilibie abiacedMZ ek BRd a?%ﬁ&% ®R€4he column has
(i.e., cleaved by a signal peptidase) by
be@?ecrdatedl withareageitasuch eb Elyesmor. e gin @tmemmtmvmtmosm@q@éic adherence
uences as well as viral secretory |eaders, for
Bt he her pes sinplex gD signal, are available

Th e A@M‘Pe fildk stSpl6hp i fRGHbHS Ahe pRPA@AOK aerweg&‘foeﬂ tHeltell culture as
readi ng frane to DNA encodi ng the anti body.

desoribgd pboyE iy apilice antoghe Bertaip Y ingmobikizest Soélldrphéée to)allow specific

blrfdﬂgrdfccﬁ‘é hifHbod %%&Q#_ t6 $rdi8h ﬁ eﬂgee%hd%@ﬂ%qmln'v%}hed to remove
exptr essi on ve tors or exanple origin nma

cotitypirzaatsinonbpetifedlydluyid e thayskd phase ORtrailn shet dneibedy bﬁ/mterest is

ter. (iij) Selectjon gene conponent EXpression
rﬁ&ﬁﬁ”&ﬁ@ﬁ}ﬁﬁSQ P%W%ﬁﬁﬁyn@antaln a sel ection gene, also

termed apsghieh aﬁltl ?ﬁsmg YiaSicSRbEGI.on genes

encode proteins t con resistance to
ant iTlhe Grmtmscamnpambinte rgememxlilmm,clude chut agenmit d:mhled mo, one or more of the
t hotrexate, .or tetr cline, nt
rofFRK b EHPES e iEdt OLHE G o Ay eehes an
eni®RR Jerhértld mhlo@&t aﬂdemralsel%m%ﬁhﬁ%&l {cgadceompl ex
medi a. One exanpl e of a selection scheme utilizes a

druQOﬁbgmﬂﬁ@SEngi@MmmH@ﬁta host ceII Those ceIIs t hat
are S ue ‘Eor%‘s f %ltell ae q‘?ét?cr ﬁroﬁg ce 8(2 &l aru(l)ll ao %Hence or other
produce a %r ein erri gy ance

poSEptideehat/mg aSpEEEE | lcléﬁvefg%@;[tﬁ'@ﬂthe NGNS oﬁfhesfﬂz&’ﬁre protein or
dom nant sel ection use the drqu neomyci n,

polkypersisiee emtr:@stacﬂﬁ I@F?ép RYYISHERS wqumf@tSﬁ@iateépmm@m one that is

Bl BPL OLSEIO0L B e, b TOBTBLL A s o

mamﬁrﬂem&ml ckprebsadie nmnmﬂmna;ﬂgnabmdmems hewell aciidal sstretory leaders,
as DHFR_  thy n1d1]§ ki nase, netallothloneln I and -11
forysxame a1 fRpRleh e #1908k RIchal#!genes, adenosi ne

dearmhRaies a7 Jabh gfe@%sgﬁ% foﬁqg(lr{ ﬁédam hding F9fnc 8% BN Bncoding the
cells transtforne sel ectlon gene are

anfibadgt i dentified by

(i1) Origin of replication

Generally, an origin of replication component is not needed for mammalian
expression vectors. For example, the SV40 origin may typically be used only because it
contains the early promoter.

(iii) Selection gene component

Expression and cloning vectors may contain a selection gene, also termed a

selectable marker. Typical selection genes encode proteins that (a) confer resistance to

antibiotics or other toxins, ¢.g., ampicillin, neomycin, methotrexate, or tetracycline, (b)
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culturing all of the transformants in a culture nmedi um
that contains nethotrexate (Mx), a conpetitive
wa@nioagesssst of DHFR. An appropriate host cell PMIENS2007/070516
wi | d-type DHFR i s enpl oyed is the Chinese hanster
compmen{ £HOIroplaik ldeficivgciche vheteablievam, RHERudPLY otiticy] nutrients not
(e. ATCC CRL-9096). Alternatively, host cells
aV%B@&U%EHP&WPVX%P%Hatype hosts that contain endogenous
ok A5 Yr %glegt'ioﬂ:&h% angfisredy %'{ot dhrdA ‘Q‘OWHFQE&? cell.
enco i ng an anti body, type DHFR ot el n;
Thaswtelﬂe thas etcesot @lssfel lyrmkdomsadohitias hetarohagpluy gorsi pfredﬁiie-a protein

osphpt r ansf er ase, ( AP can be sel ected b
CO[SP %r%&nﬁﬁf‘%{‘i‘%‘%ﬁ g the selgeaen r%msrgﬁﬁ’fa%% phuch

doBaRE AR Bn RS HR rdr@é‘iféoﬁ%cﬁ”m@@&ﬂl@% chCefb?d Qicphy romycin.
antibiotic, e.g., kanamycin, heomycin, . See

U. SAnpce pxanige Oﬂsmeblelsgbctable\markﬁr@ fot I@ammahp@m}stare those that

es usu

en ISP Rdh & UL STRAIE %5 it o8P BhTapsidpucn o
DHER ,ap@hideykihase! kﬁ@tall@thtdﬁ@maMﬂdb@Id PreBahiyp §pitd aembtab@ichein

aci d. Pronoter sequences are known for eukar yot es.
gengsy adeapsine egamupdesr yratthiae decrekoxytase Gq AT-rich region

| oc I

o1 t S 0GR EtE SN TR ih A2 TRATE &y RBHBAEM LR biificd by
culseiiigenice thottahfoithane iBA chasesnedish teamoftadmnidieotskaei(Mtx), a

of transcription of many genes is a [

corpRgittey g BEC AN Ru repPrepsiatedid ¢ w@nTstrlg %‘&t%nl%’IﬁER is
ern?hog)t%ff ?rsatgg (i E ¢ BAHEQEY, cﬁfa adgléetul 121}] ! {%ﬁ%ﬁ)fi?ﬁ%@ﬁ&%{ (e.g.,

e signa e poly
AITGIJCI&L H9%6end of the codi ng sequence (SEQ I D NO 4)
f t hese are sui. rted i.nt

Uk ATB e SR PaReyBuRHF §iTeRpd by TpbERingenous

DHFI@)W%%fo@ﬁlb@ Br {4-2RR &St it Dmmaiaéﬂc@@ eﬁ&atng%l dnBibb@y, wild-
controlled, for exanple, by pronoters obtained from

tyneHeH R peoteis, afd ariothes sclcesehlh nalskqm shghorrernvineglscostdswlpox

e Fiu R Sot B SdaP R RECTT YR el B Gimigea scietion

agéht f@tthOVdlEdishle hrpak klidhSasBn\dntibee | 9evdidRi zmtﬁ)lith 'S kéﬁhrnycin,
(Sv40), from heterol ogous manmal | an pronoters, e.g.,

ne@RECIRriGHH 18y Splks- RatcraNo 902d89-obul i n promoter, from

hea provi ded such pronoters are
n‘&w? §1Jéo%|¥?ﬁ%%ﬁkost cell systens. The early and
I at &xprossion etdclofiing hrectGABuallyr cosited e pfrmmtemnhem kgcognized by the

obt ai ned as. an SV4O retrlctlo ragnent al s
hogt opganisyy andhis operab! y\}mka tythegnty %{v ePE‘é&]P cic ?ﬁa Promoter

seduAABA AL BhRA fo¥ cRELYRLETVRfuall %laﬂ{gﬂﬂtlg g&mg% 8Y ATUSch region

I's conveniently obtained as a H ndlI'l Erestriction
lodatedglppmqmdxelsy%tte B0 fbescseppressirog thiAtd whera trraddrigtion is initiated.

At st i 2 R G Rt mdn g o TR apichamany
geﬂB‘s i$ ?CN%%&%@%%?% g;ﬁ?%gﬁ ;Iﬁ?%éaﬁy Hu@eot?&t(SEQ INPNO: 3). At the 3' end
of rnost eukaryotlc genes is an AATAAA sequence that may be the signal for addition of
the poly A tail to the 3' end of the coding sequence (SEQ ID NO: 4). All of these sequences
are suitably inserted into eukaryotic expression vectors.

Antibody polypeptide transcription from vectors in mammalian host cells is

controlled, for example, by promoters obtained from the genomes of viruses such as

polyoma virus, fowlpox virus, adenovirus (such as Adenovirus 2), bovine papilloma virus,
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Rous Sarcoma Virus long term nal repeat can be used as
the pronoter. (v) Enhancer el enent conponent
wae@ndeysspt i on of DNA encodi ng the anti body poPgpEpLo0TaETos16
of this invention by higher eukaryotes is often
avian Gireaae dlrbs/, ciytveesphioRnFugn refhans elicpagdssBratis iand Sirhiag Virus 40
vect or. enhancer sequences are now known from
(S%%%Pmﬁﬁteg%lﬁé%u%r@wamahan RO &2 alhp g hprogroter or an
P o e e ot H RS o MUY R rffters
coﬁp&ﬁﬂée&thﬁhm:h@ﬁ@leeliﬂetmo enhancer on the | ate side of

the replicatjon ori 270), the
cyt HEGHINGRIG AL Rigmy S?r éfgﬁ%%gfgo SHH ﬁréépnvqnﬁeélﬂwaaw as an
Svai Q@éﬂﬁ&{on%ghﬁ%t liat 88 LélRains tﬂeisaﬂroemaﬂ gﬁgincaf r&lic@iidh. The

and adenovi rus enhancers. See al so Yanlv ture
ImpQgiate7eatly pfarggRy oigthe dninam cytagicgtlovmsy is comrenaa@tly vhtainsd as a

i R FraP R L St G sSBIRTSE DN Yo PR Blf Byg vsine

thasviRaRbideenGadiad g veeatBERlosbdin US. PaeheNabl ¥19,446. A
| ocated at a site 5 fromthe %rom)ter

motifigasien ppthioyystear widgsaribsd incHrp ﬂ‘@ﬁt Neébé‘ils%%% nAksaatpiely, the
RolS § cbllﬁa %hﬁ Ny feﬁmtﬂglsltegga% Ic 1? ‘8%‘41% fs)ﬂpé 1&8‘411' aI SO

contalrn sequences necessary e terim nation of
t r aggcEnlpinicarnelanehtfcompshati | i zi ng the nRNA. Such
sequences are commonly availahle fromthe 5 and, . i
occdsHsrArtIap of DN epeosiag %b@éat%dgf e@flg%%@wa‘(qn&oa oy higher
eulydril@tbs 1@|}J‘ﬁ§n Her&d 1n-£&%ﬁg ah %glh g{ﬂén%b b ﬂfé \ee@{dr dﬁany
segnents transcri as p eny d fragnents In
enhdmeenﬂeqluemsd at adwpmmedmmhlahhealtnﬁl‘génm(gMnm glaafase, albumin, o-
anti body. One useful transcription term nation
feteryrisdh &Rd insgliph el W&ﬁlﬁeh%’\‘ed\i}f’ I90R B e By BGFE ApIat Peifryotic
cell $4E nExa s\"%ﬂéélth}%?ﬁs ﬁé%?oﬁ HRNERISIRDIY %catlon origin
di scl osed 't herern. (Vi i f'ect fon and transfor hati on
(bpof0(RDAY), the Icmnsgalbainﬂmeamkysmomeﬂet snlfapcercthopohgnarenhancer on the

expressin n the vectors, herei i ncl e.
Lot N G syl BorEoHian A et B Eon Sof RGP Yfitg Nature
297 qvllglzmzq ol Rfharfefld ecierngr[tQ Rﬁf%ﬁdr%n%ff%@l@rﬁﬁf@ﬂr@mﬁﬁelrﬂ SThe
in culture tlssue cul ture) becone a Toutine

enlpnoeratyy be srxadrpite theofecios ef mposmm o 3rfo Mssantibedy polypeptide-

lines are ne.t nsf rrred b SV40
enqd sl TR Rork bl 1ol Pty SR BCBRmEN™ 1 ne

(293V1§’r1“r21%3r1ﬁ ﬂ@rrﬁﬂl@ﬁbr@&ﬁﬂpcﬁﬁﬁt gr ovvt h i n_suspension

cul ture amet al, Gen Virol. 36:59 (1977))

babyXREEeRFOoTE HEsH @@Mk@y@gm@st adtsoviticypied)y al@w@mﬂé@é

o B e QUL Lot RO By PR B Bhtignli s
Sucletdqaet(c'Eb/@l:e dkdhtrhmﬂy aBiilble fRaptied' a2d: @é@i&ﬁﬂly 319803ns)ated

m)nkey idney cells (CVI ATCC CCL 70); African gree
ICERI )W r&i‘?fécyorc‘é’fall DNAERSDAg)s- alriesse @gLonfgog‘ffl}n mlﬂﬁ?&:are segments

traﬁ&h‘ﬁb& QA ?'c{(féh QIR £l eﬁts(lﬁ%ntl‘%ﬁ ?gﬁm%h of BRNHRK A encoding
|dneyce s ( , CC CCL 34) uftalo rat liver
an gefibasly( GRtuMul tATGTiptiRh tdmﬁﬂf)txonrmmnnd:m mgthe dblme @Wdv@8 hormone
po y-a!l- enyla 1oane on. hge &ddﬂlel Illcli ﬁle(el;(%l%ssion vector disclosed therein.
(vii) Selection and transformation of host cells
Suitable host cells for cloning or expressing the DNA in the vectors herein include

higher eukaryote cells described herein, including vertebrate host cells. Propagation of
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&, HB 8065); nouse manmmary tunor (MMI 060562, ATCC
CCL51); TRI cells (Mather et al., Annals N Y. Acad.
W®e007/18889 44- 68 (1982)); MRC 5 cells; FS4 cel | BCT/HAWOZ070516
human hepatoma line (Hep &). Host cells are
veitebans cell mpdumiteltitdue cabm)ehai&&edsmbedm&mp rpe@@d@n& Ekarnples of
cl oning vectors for antibody production and cu

usgtl ragmipeten Berscethlings %%WOH%%N 1§dﬂ%¢w eige é@n%faw%bw %Y/éo (COS-
7 A9 RLkSD BLATRL 650 86401 GA20ESY BREL BB or ot
in uspénsjonQuilltuce; Gnghanhet alho.ktGemeVirsl Jé9 Iﬁtf:?s7t7))c;é1ab§ halmsidr kidney cells

kA FEwti Chatietomefisgusticaly yHUAT Hof Lfhebt. proc

Na??ﬁ@ﬁ%cf("@@&7fhﬁd '9907?) mo%@éé%'h c%ﬁﬂéfN’m alaiMeHiBIAN. Reprod.

Dul becco' s

Sigm),
23 1%&126ﬂ &Pl reO@@Mé@dnsrmCél(liﬁ@M ATQQ;G@L 7@b eAgigin gtske monkey

Bl GO PR T CRER A58 4 i BVl Gin 80 il

A'I(C‘(97C@)L 2)Badm@esm@ﬁe clls (IDAIK, ABrocham 34)0&1%15 rhtIB&P ells (BRL
Pat. Nos. 67, 704; 4,657, 866; 4,927,

3ALATES. 688, 149): bummp lurasic mOVIGH ONRG6,C o 87 homaogvergiells (Hep
Gz#’gr% z%(ﬁé%S,ﬁ{gé Sg?nﬁga&iﬁm@%\”?ﬁ%@% Tébﬁ' éc‘:‘%ﬁ)”’?ﬂi &lls (Mather
et ﬂu ppinelkNed cad See3833ldG8 (WD81)); h‘dR@(ﬁﬂﬁlsﬁﬁSﬂ odllsparied human
row h factors (such as insulin, transferrin, or
hq@ﬁﬁ&%?ﬁﬁ( @%g%lh factor), salts (such as sodi um

C hi ?{?'sfj@ells GR t?d)nléfﬂrmgﬁe fd gé’ QBOV%QQ QlRd @g@fe@ion Ml&ﬁﬁg vectors

(suc ., huc suc as adenosi ne an
fortanyibodii me)iuctﬂ)ntamb icoltured ir{ sunyhntasaBENTAMNTIdY mojiiftdag hppropriate
e el enents %def i ned ?s i nor gani ounds usual

for e PR IoR st R e AT Dok R Es y ednithe

deﬁﬁﬁgglwnagd gl ucose or an equival ent energy source.
Any ot her necessary suppl enents may al so be incl uded
at éwp?ébﬂ@aneﬂ@dn@éﬁﬂbatlons that woul d be known to
|II the art. re conditio

h k
tsugﬁg st e mSesr %&e to prorsii._l‘ce an a t]t%ﬂéyf) %15 1n§?ntlotnh G} nbse’ cultured in a

vaiiét§ oF aiddiay Gb‘ilﬁﬁeﬂMaUP abﬁlﬁlb[wfﬁbdlﬁ ehdh BalHET €U0 t&lgma) Minimal
expression, and w | parent to the ordinaril

Essgfapipl) Medigpt (XM, i(&lgmph NE 264 06Sigma)and E@l@ycwmodlﬁed

BTSSRI PO scion

of thieengded desoribdd intHeen andli, bodly. Bz, §8:a4 (ILQ?@) Barnes et al., Anal.

il AG8 L G010 1438 58, Nk oL 0% 50 RS AL D & s60.655:o
5,1n8 'ﬁ%eﬂlo §@0343?9a'wad) &7/00Y 95PN & FRIGAKIRRN3OH]5 may be used as culture

ultrafiltration’ Wiere the antibody is secreted I nto
rnetdtaefonﬁrm howt cels péunm af &re:ssmbdxanmasulnﬂsuppbmssd@n nsgesssaeym/lth

are r al first.concentrat.ed us a commerci a
hoF 4B B S P HIL BB EPAL P PRI GrorgpidRng dowh
factdt), %ﬂ]@@ﬁcﬂ)zﬁs stidn'l P68 ERhlciueR Eé’lﬁﬁl‘ hidd Iﬁfdsﬁl{htﬁnbﬁffers (such
rotease i nhi bitor such as PMS may be includ
as E§p, nucleotides (such as adenosine and thymidine), antibiotics (such as
GENTAMY CIN™ drug), trace elements (defined as inorganic compounds usually present
at final concentrations in the micromolar range), and glucose or an equivalent energy

source. Any other necessary supplements may also be included at appropriate

concentrations that would be known to those skilled in the art. The culture conditions, such
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the foregoing steps to inhibit proteolysis and
antibiotics may be included to prevent the growth of
wa@odwensies? ous contam nants. The antibody conpoBCT/US07/070516
prepared fromthe cells can be purified using, for
as Rx@Rpltere, Py cindxiid AR tatd tﬁos&meﬂaﬁslg usgahyith gelhost cell selected for
el ectrophoresis, dialy ,..and affinity
CX ISR LG VAP PY aPRAF tocﬁhf3 .wﬁmvﬂa ﬁk@ﬁﬁ%@ﬁ%p hy being the
preﬁ&?ﬁ%ﬁd@&ﬁ&f& #m&ﬁytechnlque The suitability of
protein A as an affinity |ligand depends on the species
and Wisotuspes roforabiyantieahnogko b antibbdy donted prodlhrmi intgacellularly,

resent in . the od Prote n, A can, be, used
or BB e B BLmERa HF Berae bR PR fipcelludasly, g a irs
steg 4hB %Qﬂ(ﬂéul"éﬁade@ﬁs (cifhBARRE KelBlor Hscd ﬁ*ltgmellltgrﬁ%@ %mo%t for example,

3 (1983)). Protein Gis reconmended for al

by nﬁmg@gaggm 9p@1§aﬁh@tlﬁ@ r V\Hmﬂne gBtﬂQQQYsis segrreted info Emdjum
575

i PSR o SRS S By b St

coﬁﬁiefdlﬂgsav%ﬂ@bla}b&}télﬁ Rbecenlyeehafit&atdr ¥xshaie] £ ARlidonGR Millipore
such as controll ed pore glass or

Pe%l@ply pHrafiltertionivpitny piokaseinBibAPT Bighfas PMYSmay be inghpded in any of
B, IR0, ALRSRGRR el MRS DU i prevp
gnﬁHBodamamnuomh@mBamﬁmb@nd ABX(tmresin (J. T. Baker,

Phillipshurg, NJ) is useful for purjfication her
t ecAHF guaody sPpPEtian ﬁr%wﬁfﬁ%theﬁll%%ﬂoe@ﬂﬁe using, for

exdhAEL iy P&Eﬁl@ﬁtl%rbh?&nét%r Pﬁﬂsﬁ g@ﬁ&lgctfo%hﬁr:ég‘umcﬁﬁl 88 %&ind affinity

preci pitati Rever se HPLC, "¢ t ogr aphy on

chmmm@aplwhwuhafﬁlgt}amhmnam gﬂapknyabelng %Wpumﬁicatlon technique.
mgligastodraphy an, an anl oniof CALLOD XEAANGR LEPLD: e of any

1mﬁﬁh@£[§519frpl@dl§drﬂeﬂn t@l{)ﬁr POt indhé aﬁt‘IBU&S}' pro:Sidl A éetneoe used to purify
precipitation are al so avail abl e dependi ng on the

anfabududsdhw arobdsed pebowen ed, y2of Yhwicany dnnsbeldnmilnetra)., J.

Bl blh o211 RS it SRR BBty spvag and for
huglgn Z@m@éﬁ ehmd rmB@bj 8;11587 P44 LQNENTRURLOANBAMYCHABL Afinity

lution buffer at a pH betwe about
ligmcdef attadhley ip@v$tafiee dgabsd but ¢thét matancseart aatllabh:s Mechgm,cally

sta{)(;?\}gﬁ{alg%%tuelb ﬁsto 25%4?@ | I’ﬁn’éﬁg Pléyé?rgeﬁtw?gyl%enzene allow for faster

ﬂo()v' Iﬁfeﬁ il ﬁ%ﬁ%@?f&é&sﬁfg‘fﬁﬁes B RO LAY & Ath UgRLES " W%re the
, conprising a anti-DLL4 anti bodi es conj ugat ed

antubpda( compmscm CHaglenirs therBasrtond Heddt hresinple (it Bekagimtljpsburg,

NJ ZWZV%@% fo&r &%P&c%tqn] 35“1 ttgaﬁg{aol*eg g%{é{r%t;% n;r%rlf?caﬁ%ﬁlch as ?ractlonatlon

on fah 3H-exchhn@doli@hn, (b‘fhaﬂbﬂpreﬂbltﬁt[cﬁlg ReGdrSe PIBE BILC, cRfonfitography
radi oactive isotope (i a radi oconj ugate). The use

on éfhcamhir%@rygr@pmg% Be1) a@ga?tEé’ﬁA%QSEﬂvé chregafogaahy\warap agfon or
Cat?&rﬁh?q%l %ﬁig{% r3din E ?§ 9{3619?%%[1%%14 édh%?nfi {:Hr%ﬁlattocfoéﬂs Ilg, SDS-PAGE,

unor "ce cancer
and Syiogasn sulthtEpetipitason k9 9BY atitabbadependiiese dfecdmtibody to be
19:685-614; Ni cul escu-Duvaz and Springer (1997)
recovered.
Following any preliminary purification step(s), the mixture comprising the antibody

of interest and contaminants may be subjected to low pH hydrophobic interaction
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Adv. Drg Del. Rev. 26:151-172; U S. patent 4,975, 278)

allows targeted delivery of the drug noiety to tunors,
wa@pa7itsdesacel | ul ar accurul ati on therein, wher ePCYESENT/E70516

adm ni stration of these unconjugated drug agents nay
chio@sitddraphy usigcmepitadl riffcewed sH ot tvicex iabout)2. 3- a Snplrefmhbly

cells as well as the tunor cells sought to
pergprngd a4 {Qwy sl BeAngGRtRtiens &2, fr‘e@@hel}t Q_&%é]& Saab ( Mar .

3-05; Thor pe, (1985) "Ant i body Carrlers 0]

Im@fnoot]cgﬁ% %8ent s In Cancer Therapy: A Review, " in

Mon (1" bk anahtidmtarbadpletss ‘1r8mun&0mj1@tes @mtemmtn@a'bm cahed “antibody-

Lcatigns, Pinchera et al . .475-506) . .
aniiingtest 71 0y bbrvaning Ll oS Biniiiiied o Y eytoroxic
agd 8L AR 2 BRIDIRAINEHONRNE, A dg%dgrs&maﬂlbﬁeapggeﬁp a@loxin (c.g., an

antlbodles have been reported as useful in’thes
enmaétce@y egive Rovin af baaseriad funga(l;ugaﬁ) oA elrorigimen flagments
ed in these nethods

t he
tnkJFTY B8 Piliones 0 R0be 465 4 Bl ERE ot r exat o, and

Vi ndgs hﬁkﬁoﬂdﬁﬁ%@ndr@tcoﬁjugateﬁ 1&8166 loSalRieByery bPXfdfoxiSoiytostatic
in anti bod% toxin con ugat es include bacterial toxins

age\e thc gdrugy otk of méuhlb mer cpllsantthe Bsatmentnd cAnees (Fyrigop and

Eo DT 54 nd PR 80 BE NSRS NI e 1997

Adi5Big DbRRaEV €26: B11-812; (2OQf)enBd OG5 3aR) ﬂlo&lswﬁ@eteﬂ]demery of the drug
Letters 10: 1025 1028 Mandl er. et al. (2002) i . i
mog & i arad exeierl W e argemylgtion thegsipaHigre ysinie gministration of
theé%glé%%g;gsGZ%rﬁé %lcrfts mé}%ﬁt@gﬁp lglﬁ‘ré]c N%:ljéelegég @Ftozc%tggg Ho¥thal cells
as @al eethcRemor &8ts20@81t to-ba cﬂummteddBa](dM@St)al Carmgéy LRest pp. (Mar.

15 RAOE LY af e sy EABGoB S o A M e

ThBfapHi ARevid Hi N/Igh&%na@[Anh@&ﬁé@@ml%ﬁ%ldaﬂhhﬁ ict1in®A1 Applications,
Sone cytotoxic drugs tend to be inactive or |ess

A. Borcher ohhke (ede0nnugad-6aox d\/laangéeﬁwwybwdh @gnlmal poxatiei in sought

ce ALl xet an
T gl AL s OGHE wdondelits] STBHR b Shiporcd o
uséfOINpAB&Rd seiteg@icsRdwlend @dl., Kl@}gﬁﬁcmpﬁh@aabl Hﬂﬁlhﬂ&HM 21:183-
directed aga| nst theCD20 anti gen found on the surface

87bfDivgp #ead 18 meeseracthpda mtclule) dapperarsipcloxardicinppctbetra@ie, and

Vlr{daghg La&)@lg{?c? etlba?uglg)ggy 1rel)hI gtnﬁ%sﬁuﬂ%ﬂﬁk}g%? oS Plonjugates include

bacﬁét(ial)toﬁiﬁ@sufﬂ as WNphevein t@hn qﬂat(tZ@G@ suBh @edcin, small molecule toxins

4336-42: W | . (200 a Oncol
ﬁgdaz%zclezMaW@%%ﬂ &Ooﬁp i oqé%l ¢ at. C@P#ﬁ? InggyWEg19):1573-
15@9 (Mé)dlé?e@ 3@3@0) J@E&Q*& Mh@nhﬁéte@&m Yoisy1@3ainigller et al

non homa (NHL), adm ni strati on
(200@$Bllctcsn]ugatséilene 1&15’66{719(1)) m@smytdemEhﬂa%lZlﬂ hwisdt al., (1996)

Pl Nefab ik PRt o7 DHHD D OcAP AR UG G OLE  Bh R ancer
Re9f5820924; FRSanadital Q@dy) Cimtkered 83 03B6-SBERAM TG NoxiNBay cffect their
appr oved in 2000 for the treatnent of acute nyel oi d

cyﬂomkfefmdapywtatwj cleets b nqth@ltgsrn@fnctwengjubwlﬂeb@m@opNA binding, or
79233

%%8%26§%g%@§9%2§01§9 §gk5)?§°i%°, %&g éo’s Q%L}l?g[b\}(?:ﬁl‘ S8 actWe when

cokjagdted tomaRyc imiibaisy dtq)rétbﬁirm@gcﬁnigahaw ), an anti body
u% con]JjNgat e conposed of the
EVALIN® (ibritumomab tiuxetan, Biogen/Idec) is an antibody-radioisotope

conjugate composed of a murine IgG1 kappa monoclonal antibody directed against the
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huC242 anti body |inked via the disulfide |linker SPP to

the maytansinoid drug noiety, DM, is advancing into
weh@3a4ieBotrials for the treatnment of cancers PEEUS2007/070516

express CanAg, such as colon, pancreatic, gastric, and
CDohekigen Mubkd 317{@146 {uMaté efmdronal RiemalignaBZB [Bhphagtesand 111In or

| mmunogen | n Z an . anti body drug conjugate cQ

90¥ffa<ihﬂ’é0f&ﬁ? Po %\thémgﬁaeleﬁlqu chelaiep W MRAECT @le(%&?(bm) Jour.
N 'R@&i 9‘7‘@'{2/'786“7'7*3@%’ Bééve 262%@&%0?2?@%2233@42’ \Q{tﬂﬁ% et al (2002)

nol et () un ot ent
J. (Elmea]mvethO(ifO) aﬁﬁsﬁmwmmasczomy &lini ©nedli 20(PHRBI6AE).

A G L s 88 Sedimaceaei Hom sk Bor YRR Py
adﬁmlﬁﬁﬁbﬁ RNOH QOak a8 bk&@@geﬁ%yfo%aggs {nsrﬁgﬁ 'p%ﬁ&lé%g C’MYLOTARGTM

Lew s on carcCi norms speC| Ic'to
(gdmﬁuatmzi‘trxgaotgmhuamaleﬁh Rohesce(tidatsprrinrratibodyadruf ZGﬁji&ate cornposed

of F R pe Lo UOkS b HHh s ety @ ZgEpahe treatmen of

ac&i@ afydloid [buké}ﬁlag%rlﬁj’e@ﬁdnp(Dtﬂgs by Fﬁﬁﬁ@g%@@} BR7R6&,; US Patent Nos.
descri bed herein (eg., above). Enzymatically active

49?Q>1>9|8né07<9r2&3;f55§éﬁ@1t5§06014é)r; 8093 70Ra17304H0;0F 67UZ%d ST hI0ude
pht A.ch nonb I n tive fragments of
CoRRe Fief S (e BRdh i W8 AR oY Pt BB SheBnpged of e
hu@e42ighitiveaR)inkdd Gh theliSNAd ikl SPR té\tHeladRansiREE Eisindety, DM,
chain, al pha-sarcin, Aleurites fordii proteins,

is ¢ivAPQIPG HigpPhise |1hf§1aISFfﬁ§/th@|t@éﬁn@ﬁ@f pangpra thrt sxRieHsCaPappuch as
P r

coloﬁ ﬂcalncregpg &P Qhc S‘?Snéipdgig%g " ?fallﬁ\g {eb@luﬁﬂﬂia&&t, YWzl Biologics,

ImgﬁlhOannInc m atn@@labbdl)ﬂdrug eshjupat Ocmposeﬁhﬁﬂmmp’rostate specific

nycin, and the tricothecenes

me@vﬁmﬂgﬁu%l\éﬁwoee%% pnilody 119333 t%?\? émqyan;sme%d drug moiety,
DM & 5 QRHE ldk&qéprg&ﬁ FEVRE g@@hﬁalftl%ﬁtrﬁ%ﬁ? oP gt{dfé Jh&g fThe auristatin

radi oconj ugated anti I es
pertBits,| aurigBfih i, (AFD ¥ind annhoﬁﬁﬁﬁmun@anp LQWAE) (BS’IlthhtﬂZC analo gs of

cof R0ty and, St pLoxic agent are. made ol Mo NALELY Lowis v
on Na&i—ﬂéﬁia@) éHddd’AC 153} ﬁ(sgecﬂﬁ’é’ {o @MB@ bﬁ hblﬁh‘rbld@ic%ﬂ)hﬁﬁgﬁﬁcws) (Doronina et
(S I m not hi ol ane functional derrvatives

al @100131) Néte@t Biptechlegy ék(ﬂﬁ?ﬁe? WI ané diqpindiettieerppidio development.

act | ters %suc ; gr t(%bi§Uberat%)ﬂ ¢
ald ylalg etag GeH’ %eng |Ul§? 8%6%%3 loh et Imidyngeonjugates are
de@OBROHAGHE (e ElbvaR Mz@m{aﬂ@gﬂ}dﬂﬁ@@ Zhe andencaRRdtsaftBef that can

bi s-di azoni um deri vatives (such as

be ppas ipplyfagiohtharin énsheyn, nontengipe epfévs fiaantrays of diphtheria toxin,
ex%b&fﬁ% Xﬁﬂﬁt ﬁé{ﬁf&nﬁﬁlﬁ é’é&@ﬂ&é;ﬁ@é‘s&gﬁy O g)c’haﬁpglodeccin

actlve uorlne compoun
A thatn, diphbhwerct, 2\ldurdesnfotdidpreredien) éanthoproesimy)Phetolaga hineiicana

i mrunot oxin ca pared as escrlbed in Vitetta et
proggins (Fgitle RARIL @@BPAﬁoﬁsmw%%a o rhikifor) ggeinegrotin,
saﬂaohas,ﬂ?i SHreEYADAhaReR Z@élon&’h ri‘?ﬁka ¥ ?ets{}%lt&ﬂ? ghenornycm enomycin,

triam nepent aaceti ¢ -aci d I's an ‘exenpla
ane theltatathgeeagerficef og., BM P&@a\ﬁﬂmu‘tdfsherch@ctoherdSe 99 eAtvarlety of

.h ti bod /1, 1026. f.an.
rediiieBBn AT SR Tot (R FEERSH P TRBOLRE S e dicg, Eemples
incAfdcd gl Pig gy Map drietRlcarsnRh &8 of HRlaagbady 49 cytotox1c agent are

aurostatins, a trichothecene, and CCI065, and th
made using a Varlety of bifunctional protein- couphng agents such as N- succmlrmdyl 3-(2-

pyridyldithiol) propionate (SPDP), iminothiolane (IT), bifunctional derivatives of

-80-



10

15

20

25

30

derivatives of these toxins that have toxin activity,

are also contenplated herein i . Mytansi ne and
woregrassBnoi ds I n some enbodi ments, the i MmunoPORUSaT/E70516
conprises an anti body (full length or fragnents)

imiiopterg dduet ab diraRylQidipimidataET)ansive @btdrslaacdldésiccinimidyl
Mayt ansi nojds are nmitotaotic inhibitors which act b

Sutfeﬁﬁ% pldehyglep (pih ap gb‘&rﬁrl%wdfbtbﬂsoﬁ‘?ldq\m%ﬁh EuGRas bis (p-
azilibB éﬁoﬂd? ?éﬁh@ﬂaﬁﬁ&? gid Sla%’rﬁg eh'v%{é %%u‘g Rs M§ enus

serrata sequetly, it
dlammudibsnzm\yélﬁﬂkﬂyleﬂt&itanuae)t dnsrocmrmmskﬁa&hals Kdumecﬂj@de'socyanate) and
t ansi noi ds, |noI nd C-3 mayt
bisgied 4 DopEResontaat (R ol dgiTisop. L&pHGhER LY
ricTBVARRIAGH a1k ﬂ%ﬁarwag &&%@é&naﬂ%ﬁwas gctb%ﬁ@ @fsgar@)g (1987).
di scl osed, for exanple, U.S. Patent Nos. 4,
Carhop4igi-Bheed 4-@5510?%%0@6122@03%@hywlezlﬁser&ﬁmammezmaamm acid

AQ16; 4, 3 4. 308 309, 428; .4, 313,.946:

v 31Ead tin grejphegBhaace it couiplpndEaiaignaiiddhi te
andbod®4 SBEGV094/4P306219; 4, 450, 254; 4, 362, 663; and

4,371,533. Maytansinoid drug noieties are attractive

dr u§ormigater e5an wthady edignaprugoresijaligaeleaipwainss eichiie y

Yy i P

calfEamicl SRS SEERRS ek s PLERA e R and £C1065. and the
ded¥atives ofthtattoins fraobasettexin (aciiyitya arnadl entenplated hereln.

derivati zat i on with func C#I onal groups suitable for

conj-0JartrBine MdduytensH®¢fon- di sul fide |inkers to

ant ihodh €8mbdditehts cs)t?@ %&uh&co%@%f% rxg[ﬂges( énvantf%af eﬁlll\{&‘lgth or

agai nst a variety t unor
fragmmbmwgagsalttesnc ontnainmaganaydidnwilevalads, met hods of

sane,, and their .th ti r.e.di sed
o MR ias AR e RS E e B iSO
po@ﬂ%n%&'ﬁ(ﬁp %Qytﬁﬁtlmasa%splséﬁgéd%ﬁﬁn Ble ea'étrl@frfém% GhraB Maey%enus serrata

whi ch are hereby expressly incorporated by
(UrSeP@ﬁeétrﬂS@ 3,89641 1. akbseqwmely, it Mas [discaysaiet! thecgertaiygaicrobes also

prodglﬁ%%]agtaggggd%gy g%‘ss Id S :jslllgbe ancé w N3 ():/%N/%nl{ aetﬁ TS d([{ % Patent No.
4, 1t5h SR O neitdic nddkdnsdy a@é@?w@tl{?ﬁ%@hﬂ @nﬂ@ @hd@&her&tﬂ‘@@ disclosed, for
col orectal cancer. The cog‘{ﬁél%a e Was

exgimlRl i o9t BatentiNost biar-a0: o784 26f é'ﬁg cf'a?ftpe@()ge di203,814;
4 2@2%?“@3@'0?@4&0‘%%@ R3YS ¥bSY 30D 2R 4 1 YOXR AUE0: 4517821

Wt h ’'ass cér ReSearc
4 322(3319942)33 Ijﬁe%; A 3ga, 65(71141,!6\4;86\6 igEe 9t 4, 4902 64y 49362,663; and
mﬂyt}%ﬂSi noid was conjugated via a disulfide linker to
43/he3furi ne ant | body A7 binding to an antigen on human
col @ eaREBd &ﬁ% lmdlét%%re eraétﬁle% R letifU aﬁlﬁbody drug conjugates
nonocl’onal anti body that binds the HER- 2/ neu
be@mseo‘gl;leyn erc: (i BSIUW@QI me&sl‘tﬂqtoquepdnebsr,ﬁermen’aylblanschwndal

R O RERAE N MU N, T o—

furld&bnad g%é{[ﬁ‘s AGRaAN O 86RY8 gRRIN thRIubh tﬁmﬁ)nddléiﬂﬁé@ﬁhk&ﬁo%ntlbodles
achi eved a degree of cytotoxicity simlar to the free

(iiipatpblans ph@lind andu(gf) cffiatters agoise vasictnef wawedelblmes.

Iaﬂ;: F[l%azll nc%nﬁli]geatelg contalmng rnn?t)!ntlsélllrl]osiIdsn %Ilecg’horgg 0?’ qung sarne and their

therapeutic use are disclosed, for example, in U.S. Patent Nos. 5,208,020, 5,416,064 and

). 3}[30r exarnple a

European Patent EP 0 425 235 B1, the disclosures of which are hereby expressly
incorporated by reference. Liu et al., Proc. Natl. Acad. Sci. USA 93:8618-8623 (1996)

described immunoconjugates comprising a maytansinoid designated DM1 linked to the
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nol ecul e. The A7-maytansi noi d conjugate showed | ow
system c cytotoxicity in mce. Antibody-maytansinoid
w@omnyagmBes are prepared by chemical ly |inki ngPE@rus2007/070516
anti body to a maytansinoid nol ecul e w thout
rncﬁlbglbhill abe bddyyC2ZU Ndirdcsda agginkteinnododgtaall cadedri Miht Yomligate was
her the anti body or the nmaytansinoid nol ecul e.  See,

fou—:@dgo be tyebly prplentc (Rsards colggedogop carecrrdls il hewst antitumor

| a I
sl RGP CERL T ALK | CORT B L PRAgka gnegh sl 109
despseube antmiuboabyjupatos cuivbichasmsytawmoad fvias emyugauede‘nh aniciubfide linker

t ot oxi ci 0] et cells wthout ne ativel
o BB b i A R B0 3R b BethT e oTg Eange elings. or to
an&h&rﬂﬁh‘@ﬁb BYESEIANRE aﬂmo@? ble1 @far bk RcAmER Do) dﬁ%’ééiilebqhe

expected to enhance cytotoxicity over the use of naked
cytatexiidatydyf thavhsit lamgytﬂmlnmd ao@uwb wak tested ih witrchen Tehpthumd breast

carfe el R F i BN A e B Rl BB Fer coll. The
drdi @efupartichicOsd £YITRE 6f cyitdtoklcidy sﬂﬁﬁta@m thi@rec MadBihsdfl drug,

and 1n the other patents and nonpatent publications

whicdf coutdr ingrepeaddiyringisyéng the apabeieef menfensinaidaiolpeulgs ger antibody
f
RS P01 TR SRR SROBL SRS ERHL LBl pice
ol eattibedy-sagtansisoidabhjoigstesray tpaermdiody ﬂfehﬁcfatﬂy liﬂkergem antibody

are man I|nk|n roups.known in the art
to %H@WB&{}OW ¢ he a&é&ﬂlﬁﬁg [y gliminghinghe Elolq&wl activity of
eltﬁei«%ﬁ@éxﬁrboag eﬁﬁle%aé&in%%ﬂq tBicthie: sé’@teegltU.@Patém%@@ 508,020 (the
or EP Patent 0 42 Chari ., Cancer
dlslé?@smamtflwhﬂm 1§ ATrchB ix;(r&@%ﬁmpomndltdd 18 reRaitrer). An average of 3-4

| 10/ 960, 602, .filed Oc
oG PEEC RS ot Alitory TUFRAL R hORE SFsuF it hancing
cyt%xﬁ&{yeo"f%g@t ceﬁ@ (i ROV TR AN S Pin ’\Ecli‘eonﬂghé{&ﬁi &Ssolubility of the

conpri'sing the |inker conponent S e prepared

antapdyi gliopgle dvinrong. mleqde ehtoxmppitibody wonl)éil\b@ expected to enhance
9 10/ gg%eoggrz thﬁlfu;s%: gp na%: 6%% odgrg aé{ta-rtllilglenoll nkl gv%ll%l?\afg 1n the art and
caﬂ B@@,}}n@a@fz@@ B$ knhe t&hﬁlﬂquéﬁorgﬁcﬂat@@ froﬁﬁmtmdlasiﬁrde@b Sligable

groups, or esterase labile groups, as disclosed in the
maykHyEoidg et dissledpiar extmanle.dn (P £ Raient Med SPARHP eg in the other

patg{étg %@ﬁ 89@&‘&1 é@gced{l{)t?%e ég\%ﬁ é{? iellé’rﬁﬂi(a:o&\&e” li*r?l%rr%’l ﬁ%&%g%&ds are
ma@rmslboumm@tmyﬂoa asdlogied nicalyfiddein Mﬁom&tm ging ov atr dtedrypositions
f blfunctlon I rot in coupling agents such as
of MedpRtaniiiet By ecg ng VAP TSIl 6FBnat e ( SPDP),
suc %Qﬂe@rgbﬁlan Ilﬁlu'ng%lrcﬁiggkg&ﬂﬁ Lk hrt for making antibod -rnaytansmmd
cycl ohexane-1-carb |n1noth|% l'ane F
coljugaies; inchurhihg, d‘mraxwamlw dmsoﬂlsclnseﬂhaslf 8rRat¢rg INrh 5298, 020 or EP

pafgp (T mr P el o e e o Sl B U S paten

;?llbﬁtﬁ)‘h@h 4 @0)&9%@?6)02 bii[3d @%k. 0 2 GRSt o duBsIT viScHPAS hereby

p- azi dobenz hexanedlanlne) bi s-di azoni um
exmmmly(/@ppnpggaté( b];(;]h:fqgnce Antlbody-maytansmmd conjugates comprising the

nger cgéﬂo onenz%zs%rll {il g%egare& st Alse oes%Id énw)Patent ég;)hcagﬁa No.

anates ene I'SOCcydhna

10966,602, tﬂilv@ Okt 18920)0319 TRMkidso(sUafluds disulfide groups, thioether
|, 5- di fI uor o- 2, 4- d|n|trobenzeneé Particularly
grqypefasid lebtile eiopps REo@bHE £raups neatdaye éqbe@ugmwa@n estprasp Jabile

groups, as disclosed in the above-identified patents, disulfide and thioether groups being

preferred. Additional linking groups are described and exemplified herein.
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pyri dyl di thi o) propionate (SPDP) (Carlsson et al,

Bi ochem J . 173:723-737 (1978)) and Nsucci ni m dyl -
wd2q02A 8689 dyl t hi 0) pent anoate (SPP) to provi de PCF/U82007/070516

di sul fide linkage. The linker may be attached to the

may Canfigaes df e laatbdds ad m@ta@u@upmay bt ande u@iﬁ@ewdnﬁg of
onthet@e of the |ink. Fore an ester |jnk

bifpagfional RBICHEEPURYNS B2FEHS BRD dh anuacmmk%@@V@ﬁﬂdﬁ%%@mpwnate
B S e S e R o
im@ofolpos(IT), dnfuncicinfl dotivativds dfyohidmeytamst(bydh, as tdimect@yl dtspimidate
Cﬁg?ﬁﬂeg%tq?g&u%gddlyﬁmgﬁfﬁ?%s%ﬁ S0 e s BGp hOGutRrAdehyde),
JIfRidundd {iﬁcﬂ ésrﬂiﬁgﬁail%ﬁeﬁﬁdﬁﬂhe@&n&hﬁnﬁ‘e? bROGihEdrdin

Of naytan3|no or a naytan3|no anal ogue.
derdyatives eurngs Gisdp-disizerivmbinzoyl)rethyd enedemboe) dnswsanatdsésuch as

ol PR RIS ERIRLF R Bl BB aYIN IR oo 24

dird@steviadiey eBartibllgr R Prof &t dola§hﬁg@eﬁmlﬁmdé\ﬂ%uc&ﬁﬁ&ﬂ&33 (2-
5780588} Dol astati ns and auri stati ns have been s

pytidyliithiat propongict APRP L ((orisean & ablyRieshes, J. 723 137 (1978)) and N-

su%%’rﬁéﬁ%)%-z 5 i%ﬂ@% tﬂl{éﬁ T 23%109%3819 lth ék(ﬂ/rl féo\r{T{) { s%ﬁ'lc{eﬁg%ége.

2) . TBbBAkGMmBAYe z&mdhétﬂmehﬁﬂltamaﬂﬁ@ﬂ rﬁd]&tﬂ%ﬁﬁ?vaﬂléﬂ@ paitibns,
ant | f ungal act|V|ty(Pett|t et al 98) Antlm r ob.

depepdmeonche Rpeioé the ik Jos examplsy an ep %@%?g%x P& 061fﬂed by reaction
: 0
Wl?h%ﬁd‘a%‘%l LSt it o fBE D Bl RO ThD Feab BAGbecur a
thet @Brpomiﬂ@ndrhvmg @ hydpixiytigouplrthg Caid msjtio(n\mmﬁbd)&i/&h‘l@)iroxymethyl
Iar tat n odi,ments ingl the. . )
thag s oo | ﬁﬁﬁfpﬁ% S ebd frer 0 b Srign beving o hvdroxy!

grdd. élﬂd pEé'%méH &HbRERENT, the IMRREIB b dak | ltHéGC @%ﬁ@i%ﬁ &$ maytansinol
Capabl e of Conjugation to Ligands”, US S

or 207agB@sigalanatdgied Nov. 5, 2004, the di scl osure of
whi ch is e rengs(io%{a{ncorporated by reference inits
FEaty,”

ent i r ISta pa ln%ptl de- based drug noieties can

be i ﬁﬂﬁé’ edb&yimbkats Nthe gmmupegin thatddnthrized éﬁlﬁﬁﬂlbbhl@ c®fjugated to
more amino aci ds and/ or peptide fragnments. Such

dolgatigtinger dedepdinentidie ppalpay &y dariyatiessatis avristaténsd Higi Prgent Nos.

56§ §§K§7§L0'5§86‘j %@Eﬁ&ge%%ﬁﬁéﬂﬁﬁht?ns ‘vE‘BQe ’(&8%5% @g@&@‘éﬁ{h

mldlﬁﬁﬁ)uleodgadmmwGll’P&@ﬂﬁolyénﬁhnd ﬁucllairlank nelhrad divistoa (Waekd et al
R TR O e
5668 42? %ﬁrmﬁéﬁl §&§9‘§g§ettl{3 &t { 1998} Aﬁhmﬁc]rglg 9%%6;1& CH¥Rhother.

5463-5465; Pettit et al
42 Al% 128aMc é“rhe Oolagtabe o gurist@im2di8g 2wty B@tythetatta@e@ to thetantibody

i G i o b oroq ) emginu gt FeaBpi i 4 moiery
(w@oyoggqa72§ 2003) Nat Biotechnol 21(7):778-784;

Mononet hyl val i ne Conpounds Capabl e of Conjugation to
Li g&pemplarysirseatin agghodiogggicBuig thef Niteenings/linksd

monomethylauristatin drug moieties DE and DF, disclosed in “Monomethylvaline

Compounds Capable of Conjugation to Ligands”, US Ser. No. 10/983,340, filed Nov. 5,

2004, the disclosure of which is expressly incorporated by reference in its entirety.
Typically, peptide-based drug moieties can be prepared by forming a peptide bond

between two or more amino acids and/or peptide fragments. Such peptide bonds can be
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2004, hereby incorporated by reference in its entirety

(disclosing, e.g., linkers and nethods of preparing
wOorRmwameteBy | val i ne conpounds such as MMAE and MMEFFUS2007/070516

conjugated to linkers). iii. Calicheamcin In other
prepaivddiomerirtplet db&oﬂd[ﬁ’glﬁ akOhguid ahasc Gomhedi s@sthad (gﬁatﬂ lsobjmder and
con# gated to one nore calicheam cin nol ecul es.

K. d8bkehd Bt entisles aﬁfpluyneolr P£r7t6r Hibet Y& Agpderpig Pags bthat s Wl known
n BTN 9L B S et B DRl iy L AP b
acdonding & the meaimodsiof: YaF0BIA3sES ﬂS@SS&o@eﬁmbsalilmmﬁm Chem.

S8’ G046 18 o199kt 58 [ PONARI 3 77: Petit G

ot Y SPARdSEL, W@@myﬁzss&{d%fttﬁre@hl (3}9%)‘:59@ﬁ§m0§oc Perkin Trans. 1 5:859-
cal i cheam cin whi ch’ may be used include, but are not

863 .iSeictabsg Rayoniga (20035 Nt B@mchnN?dé’é)tXﬂl&ng [‘Mon@gaByhiatine

Coptpglads ERHR Flodfueribd eSS o 26 3383388 i Nov. 5

2004, 9&by andridrec@byravRAtd PNREnHry (HMIGMS ol IMRBIsia8@mMcthods
Cyanan1d) Anot her anti-tunor drug that the anti body
of ere?ﬁarm wergrgiAYalinasconmmups wishjes %@wAﬁﬁndfMMﬁl% COIB@gaﬁed to
%jchean10|n and QFA have intracellular sites of
cthTon and do not readily cross the plasma nenbrane.
Theiief(talieheapdtinul ar upt ake of these agents through
ant i body nedi ated internalization greatly enh ,
t heiltt Ot8GE FhbRGIMCRpBe raMUNQLONIYLR S CORPIIgELAL Fat 3@@ gQjugated to

onpomﬁrea&hbﬁééﬁﬁflnggcﬁ&ﬁ st Aak cﬁﬁé’hegﬁuéfﬁ) Fdﬂﬁ%%ﬁbfbt&g@re capable

ant1 bodi es 1 nc U st rept 0zol Cl N incristine
of produ&ing Idmﬂﬂcrmramieki DN A drdalisrd spbeficagaat enkergrations. For the

| | ecti.vel. E33288 bed U, S
prepRitRS o ST e BamiE (AETSrer (o TR S 23 T
5, 7@141 5§6, 53@3961116 @ 7 588 I8Y70, ﬁmzxnmlml 3.y78601, g%ﬁ@% 81 to

ragnents ther eof ‘whi'ch can be used inci ude

Armrman Rornamid (hvapany). nonisitural anglogoes Q/fecahclaagrmcnn gvha¢h may be used

ing, %(f Uélil ere':ég?tthon)rl(l:t < tﬂ ﬁ‘i ; ?231 Caré%{ﬁ,'i] 1f Egﬁ‘gp an%bl“tg?glgpn%lsa& ct al.,

CafbiiRtscadphm3 $39- @342,%9@};91;@&@@ af.0Cghder REQANITS:2925-2928 (1998)
di ant hin protelns Phyt ol aca aneri cana proteins (PAPI,
angfipjaforegptyed £.3. psersy @i AmcterQranpmid)nKingthes pnti- -tumor drug that

thecel‘hlrtlf)b&]y cdn il doﬂ gﬁ%ﬁ%’ QﬁAt&hlglE Eé a%' aﬁ’l@llfﬂgte. %klpéalﬁflearmcm and QFA

geloni’n,” mto S1 rictocin, phenonycin,

haenamyelinlaag lﬂiestd‘fetctldsn amt deene neslily Sesss thoylagxampm®ranAOT hercfore,
/212 ubl i shed t ober 8 1993. ' The present

colfylyaaG A tiE RE e DR HOR e pthiHeasligagageeatly enhances

théfgnggmp%h%agn an anti body and a conpound wi th nucl eo

lytic activity (e.g., a ribonuclease or a DNA

endon@heay®tetichgads a deoxyri bonucl ease; DNase). For

S eln‘gﬁ elg\é%‘g%emsoté rﬁgg}}té Mt gefn ‘tge ceonjugn%%d to %he an?goélgsold gluHH%CNU
streptozoicin, vincristine and 5-fluorouracil, the family of agents known collectively LL-
E33288 complex described in U.S. patents 5,053,394, 5,770,710, as well as esperamicins
(U.S. patent 5,877,296).

Enzymatically active toxins and fragments therecof which can be used include

diphtheria A chain, nonbinding active fragments of diphtheria toxin, exotoxin A chain (from
Pseudomonas aeruginosa), ricin A chain, abrin A chain, modeccin A chain, alpha-sarcin,

Aleurites fordii proteins, dianthin proteins, Phytolaca americana proteins (PAPI, PAPII, and
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radi oactive atom A variety of radioactive isotopes

are avail able for the production of radi oconjugated
w@niorheBes. Exanpl es include At211 , 1131 , 1BQBUS20¥9070516

, Rel86 , Rel88 , Snl53 , Bi 212 , P32, Pb212 and
PAPagl), areidritiea bﬁa?ﬁlﬁpﬁﬁhlfbftoﬁ, durcit) efotinneapaomiriagdfieinalss ibibitor,

for detection, it my nprise a radioactive atomfor
gelopim Y gEelphi TESECi9gine ghemarwéy SPINECIR aebihe dricothergnesy Seg, for
xSRAE. W@i/ fﬁz@%ﬁmfoa@&m' fogzesonance (NMVR)

gi ng own as magnetic resonance i magi ng,
m | JThe spmsbntasvanudn herthet Qﬁltagpjate,s an adimeedBygataidimed between an

fluorine- rbon-13, .nitro - 15, ox -
antibpdy st 810 MO Hihgaes s it it EoR e oalins sy F3a

endMRBledscR¥h BEa HW@%&‘I&% 'UN&S'%}Z—‘ conj ugate in known

ways. For exanple, the peptide may be bi osynthesized
or faysdhestisy dedtastioredf thy tohemihsaintibodsnoaa ©<Drdp18§ﬁrﬂ heklys

Si sui tapl e.am no aci [ecursors
raf GRSy Bh PR oP Rgih P SRS O b S Plpup flocon of
racﬁé’d‘olﬂjt@&eﬁ%nﬁbdﬂiesl E3Ampldseddbde ARE1B8 @i Y|9(h REFS qat®*bsm !>,
Aftached, via a cysteine resi due jn the petlde
Bi Yt,tPr i ma @@nchre%dl%@tlwﬁ%t@wa)f\hua When e senjpgadp iused foredetection, it

ma&% Er%(p(?a%B(fg 5@‘%}5{% %lnt?]érg]gelﬁg gtglglegofglf: %%ﬁpé%‘}cg?m& 123, 0ra

spindgheh éor nhi2ldar mh@fmc resoaincAINMIOdineging(also known as magnetic
I mmunosci ntigraphy” (.Chatal, CRC Press 1989) descr I bes
resgRHIE IMBEIRBARI), Sucheasdpdine s pgrjatiedingrl 3{ Hadiym-{ bl dlporine-19,
cafBB 19%1%%8?1 £s ?gén <ﬁ1ﬂﬁ§rﬂem§§ aﬂgseaor\{ﬁ)’h' ety of
uncti o protein I ng agents such
N- sUte Il‘a‘dl(DH ahpithed le(bmspyaty btyindorphra@@d 1prthtp¢cmma£2 ih $ADPN, ways. For

ex BRI Rt TR s 2Ry be smibssized by shermiop) amino acid

syrﬁhés%‘iﬂgoﬁﬁthbl@%ﬁhﬂ@ﬁdl?{%ﬁecﬁfsofsr{h@Gﬁg o cx AR, BDrine-19 in place
di met hyl " adi pi m dat g ive.esters, (such as

of bydragan. diabickyphclsaier st a)l, ZB;JR ehBLdesaI(ds]@lch carsbe attached via a

cy%%ﬁ%?e{m d:ﬂz ﬂe;)tl exanél d cra]urér)% ac eél%gagag lﬁzgl%ﬁ,?émdue The

I0DeGBERmees] (Fedkenctas (1978) Biochem. Blophys Res. Commun. 80: 49-57) can
bi s- (p-di azoni unbenzoyl ) - et hyl enedi am ng),

be gpqdste dyeonparats 1?@H%ﬁ2%ts"M@meé<H@1 Angberipsigdyummosgintigraphy”

(Cﬁ%@i%s#: :PX%rS lbgﬁf eg‘é(i‘ﬂ)%lg)gﬁ1 ggg%t;hg &2;{1 &ﬁ%r exanple, a

ri ciConjugaenof thsiantibady dne cptodpac egenamagids andde@dinign variety of
Vitetta et al Sci ence 238:1098 (19
bifynctionglragin cqupbps PEYSISR a%%lnszwmgmdafﬁ%ﬂ%mlgﬂﬁwleh@mpwnate
n
R A M bk o oS MBI IMCC).
iminlo¢hialabd ﬁﬁbj}blfuﬁamn%maii@tlgﬁzﬁ imidvestersri{(keth asglymétbyl adipimidate
S S LS A S, SHBRRR B Bty
biseidl dorkiouBdd (sBKEAs bip ﬁpﬁilg&%ﬁzc%@)"@xtahétﬁarhin@}( ®is-diazonium
photol abil e |inker, dinethyl linker or
derdyatiyes (sdelt @fhltlm(mr?gomlpﬁ%émm(ymﬁhyle@dlaamne)cémowanates (such as

Res h.52:1 : :
ol 5 R Sl e AR AL vy s P SR e oo 2
duﬁﬂir@odﬂ@éneb | Rt eﬁ;dmtplh aMin mtrﬁw@dn ‘Mut lsve picp&8d hi idseribed in Vitetta
reagents: BMPS, EMCS, GWVBS, HBVS, LC SMCC, MBS, MPBH,
et @,B,&plence 238:1098'(1987). Carbon-14-labeled 1-isothiocyanatobenzyl-3-
methyldiethylene triaminepentaacetic acid (MX-DTPA) is an exemplary chelating agent for

conjugation of radionucleotide to the antibody. See W094/11026. The linker may be a
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SIA, SIAB, SMCC, SWPB, SMPH, sulfo-EMCS, sulfo-GVBS,
sul f o- KMJS, sul fo-MBS, sul fo-SIAB, sulfo-SMCC, and
W@ ad070438PB, and SVSB (succi ni m dyl - (4- PCT/US2007/070516
vi nyl sul f one) benzoate) which are comrercially
“clamaiblealiker’ ’(i@cﬂltatlngﬁréieaseioéﬂ&&yﬁitoile@h[gmh(m@/celll Mor ,exarnple an

Rockf ord, . See es 467-498, 2003-20
acigdrphiiedikien %p%%%wvgdwke%p piglibily linksredigesiyi %}Hk?ffor disulfide-

i

COI@%%E‘%QQ%{%%’ (Gigm %i’ . ;’@;ﬁ{acﬁltslﬁéﬁgltcﬁ (%Ag)le 1?9 g%%% ;g tSe Pattent No.

52@8@20}nmpbeuﬂﬁug noi eti es (D) e.g. about 1 to about
er anti bod throu

Theq'hﬁ%o%goé{g:s%gp ssly Merggla{? B‘}bte?lr%a i a' ¥ nkgbC(pL)epared with

crdsQUhRS re FRIsOBMIS, PNVIES] GMBZE MBS YL.(- SM@G NI8S, MPBH, SBAP,
condi tions, and reagents known to those skilled in the

SArSIAB, SMGEi SMPB $MPrPéautfod?tM6S sl focGMESp NillFa-K M Sl fo-MBS,

sufls P8 oY o g Biq SUSHThy PRI W 1 2

virJlddFoi®beibate) walt a&e?&orﬁﬁa&taugrav@ﬂabae (bu%el ®eMaPidrt€ Biotechnology,
group of a drug noiety with a bivalent 1inker reagent,

Inq dich;fqrd,dlL U\W%) aeepAgsh AnT-4Bdr903 12801 swmpticaipnp B&e@bc@h and
Cd%@é:the nucl eophilic group of an antibody. Additional
ods for preparing ADC are described herein.
Ab- @LPﬁ&mﬁnbn6hﬁn%b¢kamgmamu@ae@onposed of one or nore
i nker coggonents é& i nker conp nents. i ncl ude

6- it BicAnHBREYY POI(J“W% » 81 ARG dpanByreniteed jo one or
moX@hTu%@ﬁ%&ﬁ%ﬁ (brg ar‘t])g el;]fzz);ﬁt og(u;/ %(gérh%g 'ng}ﬁetga‘lg %%\ﬂé éu? ,bﬁaﬂl,r}ﬁrough a
linkerSugciing PCDdS/d)f Ebr(rﬂlaplymaﬂbd! piepaked pg Isd:\&miablﬁe{ 'eBPRYYINg organic

N-S Nrmal donet hyl
ch SRR PO ST e i BF SEReH Gigade peluding:
(1)@6&&1@9%&'6%&1@0% hift ABup ofé\l@l ghittoan Q\l'ltﬂ d ml@%mqmpfeﬁg&ﬁ to form

are known in the art and sone are descri bed herein.

AbSeeviak sovalg P@@n@tfhglmv@d bynesagimpeiihd dn@apaistyeDodnd (2) reactlon of a

nu?\qgn .h1 agtgrlggg 2% a fi Ll aglgfﬁle\%ittﬁjg 8%8\1% V%I Eﬁ@r %%a{gﬁlgt?te Sf;‘élorh 15 ILI via a
coval&R bpad, dbesivayby ehefdnekth the dutRogtitit BRIup of ki ab@Rly. Additional
enbodlnents the |inker may conprise amino acid

meihoagds defeepaanPa eye davrikedadierainy | nker conponent s

i nclud i peptide, a tripeptide, a tetrapeptide or
apeﬁ% geg?f Exenplar§ di pepti des i ncl ude:

val me 'llﬁkérrrﬂzb} bO@PES @b MR or@hdrk linker cornponents Exemplary linker
al ani nephenyl al ani ne (af or al a-ph

componsapt inglade priealeigadocgpipy] NG mqﬁelreldopmpan%é (“MP”), valine-
cit Iye @al-c‘ft:’ g))ala%ﬁ%-pme}{g 111%'(3(212?15 g gv%‘j benz loxsycarbonyl

(“m r)pNaSJchmhmraityeﬂ (E@gmcbyi&nds) pentinuate (TSPPsg N}Socmnmngyl 4-(N-
nat ur al no aci d

a n or

ma;lrdﬂn@%@qﬁ%éb @m@émerl &Y %ﬂﬁsw atCah av%stSucg%rﬁldaé (4-iodo-
ac&&lg Eﬁﬁhﬂdg@ﬁzoa QHAE?’ %dd’ltm&%f llﬂ&%@ﬂ@&eﬁtscﬁ@ kR&wn in the art and

I gne d In thelir se tivity f
soreq zgcrrwscvr(bedIherwtag%eekhysoa“Monomethylvahne Compounds Capable of
Conjugation to Ligands”, US Ser. No. 10/983,340, filed Nov. 5, 2004, the contents of which
are hereby incorporated by reference in its entirety.

In some embodiments, the linker may comprise amino acid residues. Exemplary

amino acid linker components include a dipeptide, a tripeptide, a tetrapeptide or a
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particul ar enzynes, for exanple, a tunor-associated

prot ease, cathepsin B, C and D, or a plasm n protease.
wol@zaesBd | i c groups on anti bodi es include, buPCHUS20T070516

limted to: (i) N-termnal am ne groups, (ii) side
peﬁh};@épndanEmnglaqunpeptﬁlegmch:ﬁSi Mme(citfdlblnesdvd ®r @hlagit), alanine-

thi ol .groups, cysteine, and L} ar. hydr oxy.
ph%ﬁylaéml%(aé Pbalﬁsph\ﬁh &@WM@Y&HP%@SWC gawgwale%cﬂmlhne (gly-

R g L SR 0404000 USRS i

amédcegdid bpkyir cdmpgnant pshaie thoseloecurnog ettuedlyaadwell akenor amino

reagent s |nc udi n active esters such as . i
S S pisme L Sratend ity st b BE ik Saciu gt fuigo acid linker
coﬁlbbﬂen‘e"aJ &Mlbe@@ﬁgﬁ’&f‘eﬁw opfiadib e t%ﬁ&l&ﬁvﬁ? k&%@%gﬁc‘jﬁ&vage bya

(rii) aldehydes, ketones, carboxyl, and malei'md
pa@lmlapsnzywsx fai- exaamlé.bddimes-asrevietedaueteiss) @atlnenmsmrlif;ﬂéamﬂ D,ora
la sul %‘l des, i.e. cysteine bridges. Antibodies may be
p ﬁl&l&ép%g&ﬁ ive for conjugation with |inker reagents by

tr eNu@%Bﬁthb aFoups b8 dHEbdeesdBE0de, BUthre st IFhited to: (i) N-terminal

(dithiothreitol). Each cysteine bridge will thus form
amiIeeRsPeRs, E8ISIE, chtamoamléa@tWé ctghilwiine (ig) sigpkhaia shiol groups, ¢.g.

o ST BRI B s
An?mb I’thmxb,tahd (hlyéﬂﬂﬁyl( groapst drs ntideghiliq ardesphlile bfreacting to form covalent

nversion of .an amne.into a thiol, Reactive.thi
bory Sovibs cleaonbdlic sppRscRICkRker modsticn and; [inkes seRgerts .mcludmg (i) active

eSt%IrS%gaPa’%tNﬁg ee@t%f%f o e's'ﬂ%l‘sr HQHFdrﬁHQte@ Nfnd a‘biﬁ%ahﬁ@{ ﬁ@ alkyl and benzyl

our, or nore cysteine résidues (€.9., preparli
halndets an¢h aritaildalodam&;desp(mn) aldehygesp Retooes, nobexylomdmatlenmade groups.
st e| e anj no

bod
CefiftyyBouE g SRt B R st pecreicinibrieen Apiiaodies
ma@%'rﬁ’é&%eé&wb R @ 1@@%&1 ®ah AR rEé%"enﬁQﬂyedféaﬁﬁ@nt%ﬂ&hreducmg

can react with nuc lic substituents on the |inker

ageng agéms FT ﬁdltlgothrbhtel)s lligah syséﬁln@blytgwwlﬂlathwoant theergtieddly, two

oxidi dat e oxi d n
reo Bt Q0L P il BPEE Bl S Fu MRy
antﬁlﬁﬁi@ds thidoluph tHeee@tion ®f gy’sﬁté@ v@fﬂl J-infikethidl @RgERIS s @Eagdht) Pesulting in
noi eties. The resulti ng%l m ne Schiff base gr oug may
comNsEsiemokansniac mtprabel. Reactugthind ereunsseay, beangodugpd into the

an%d?rflﬁfojfr%éiﬁet{t ARG B hl‘?rofdﬁéff ﬂ%aﬁé‘%ﬁ tﬂﬁ@ nﬁ)uk o W?ﬁ%sﬁéiﬂe

ment, reaction o e ‘carbohydrat’
resifues (gt ypmﬁgﬂ@t radtaadnitibodiys varhprigng bn&rorghaemmelatwe cysteine
oxi da e or odi um et a- peri odate may yi el d carbonyl
aming ahird d ketone) groups in the protein that can

r ea%tntl%@bhdﬁ@ QBR} ét@§ ﬁ’la? LY l% g%ﬂutc&?bgﬁféglﬂc'éﬁéime Batibody to
Bi oconj ugat e "Tech | ques not her ‘enmbodi nent

1ntmdot@elnetrcqxhdtmmeng§\mﬁlmhmanatd:acs e/nuhrmcloophlhc eudhstituents on the linker

id t d
rea}tgglitlﬂrté?% Cﬁ}r%’ SE}%%? ag YSESYEEF%@&&ETQ”E ygﬁg;%egp j lg% c8f W{th é)erlodate
0X d:lzgﬁéo h;cEg%Igf é@gdq e @@%Sgﬂ?ﬁ% %b 155)5\%%185%%% react w1th the amine

grouped thiper r@@gﬁntﬁeorrd@a:meu:tw tﬁheare@wlqu rmnnétsyhlé‘ﬁbase goaps may form
e h| le. Like o oups. o

a sﬂ,ﬁfe 1% e o gl&g bege ucgge 61‘10 orhyfirlg ?eagerﬁ § tofort sgal;bycgamme

linkages. In one embodiment, reaction of the carbohydrate portion of a glycosylated

antibody with either glactose oxidase or sodium meta-periodate may yield carbonyl

(aldehyde and ketone) groups in the protein that can react with appropriate groups on the

drug (Hermanson, Bioconjugate Techniques). In another embodiment, proteins containing
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am ne, thiol, hydroxyl, hydrazide, oxinme, hydrazine,
t hi osem car bazone, hydrazi ne carboxyl ate, and

wa@eorhy®sazi de groups capabl e of reacting to fPEIUS2007/070516
coval ent bonds with electrophilic groups on |inker

N-tebnial esinard tHrestkes relsﬁamﬂﬂn?ieédﬂ olithdbdigim fhicta- ]@:‘Elbi;ia/te resultlng in
esters such as NHS esters, HOBt esters, hal ofor

Progigtioeichnadehyds in placy Ofath% {ist é??&l%?éifkﬂﬁ%ﬁa?gaae% Sgrale r{1992)
Blgcﬁ)gﬁ%ﬁ%h‘?@ %5}46( Usi 9363868 %d aldblg;fdaf&ﬁﬁ be CALRDWiR a drug

ei mde groups. Altern tlve fusion protein
modctyrprllskﬂnglutlheplahtl body and cytotoxic agent may be

Sy AR oY S gP o e DR B8t fpied 1o

amifRd 'tlﬁ@ls he6Rf! MElirh e, LW D AL 81 OME, tﬁfos@rﬁf‘eaﬁﬁ%ﬂég Ry @azine
ei t her "adj acent” one anot her ~or separate by a regi on

carbnsxi@mengl rylhpitieridp gpvipsl eapeilcodf reiassing toforaesmvaleyt hands with

elegt@%ﬁ?%%ygf étlﬂgeffi Oogggegeﬁg?n%eéqat 2 fits dtéﬁlé(ﬁt 'a(%ogct[}% esters such
as NHEC&RIrQ HOB S, Halofndvdsdany) ad‘ldnﬁamtes | (ii3 allkyOdhdi Benzyl halides
tunor pre-targeti n? wherein the anti body recept or
sughonj halpaeetamidesdit il dahyd ese ketengsnearberyil e, mq‘l@tml@@@@uby
re n
RPN, B0 ALY A gt may
madk, ganity re(cem@m,an‘at\tcldnql)eswhpthdleSyﬁ:tthlsJ ghliccldn gt ofl DNA may

cyt.otoxic .agent (e a_ radi onucl eoti de). Coval e
COMBUPST qe&pp‘p%gegtogs 9}1@_04111&5[#19 Sgtﬁ,pptalggs thg |cglﬁpgate elther adJ acent one
|
an&[é&‘gcfr,s%%&%tg@y yare e¥1§d§>t8a ggaﬁl.ll i %ggﬁﬁllﬁcﬁ’goeé%{‘&és&%y the
desﬁwdlpmpemndsmfmlheeco(nw@te a DLL4 imunoadhesin), an

ohi I el amosbsnt it aBBatiEey B bk od RRal s (such

stréifta\kié[m? RAN R AfonOh t&h@ﬂ@r@%g@ﬂl@gam&@mqﬁe M’tﬁ)ody-receptor conjugate
ol ypeptide, if applicable. O her tyges of coval ent

is mnﬁte@@d hodhfspajfent, tﬁ@llqymdyqyerpmoat@l draboyndraedinge fram the
cng.lﬂe (ﬁlo llls%‘(gﬁu E’ ) n%r]a%aec n:](]igch%]nag eltme glraFl éfnle {;flo ], gC%Iag?J %SI dalél? in) which

is donptgated t@amgta)lt@q@ﬁgdhew:glmgldmhblestedleqct ed side chal ns
or the N- or C-termninal residues, or by incorporating

CoxalepMadificationg so RAiLet palypentistesr al ami no aci d into the

oy s BRCIA of By Pl g e i IBPa G (e 15 fvpepiice
anth@ahit¥RGRhent, amLMnHﬁ@lemle éppl & Dafliddmupodiihicsiay, iannsti-DLL4

N 0030,]@%%2&@?(?%51 s tm%ﬂn%tgﬁt'g?%mé@?%% S made by chemical

syrftR&s SoH b?ﬁa@@br"‘&%ﬁncaﬁ ehvas of ey oq’f}fsgﬁﬂé: iPpfcMie. Other

chl oroacetam de, to give carboxyneth
typeapboowpomi dmdﬁ'tcla‘yd)nsctérthwmlngde élyssnuochgcbd igs thgueslecule by
erivati,zed

reagblgé)r@?grq%cf #3118 él&]éi[rg.ﬂgyes 0? po?ype\ll)\duae with an organic derivatizing agent

tha® iddapaBle B feacti \QRK Q1bot&T B¢ Bmifs Aah&IN- 6hCaAER@AR¥didues, or by
phosphat e, N-alkyl mal ei m des, 3-nitro-2-pyridyl

1nc9ngmqttmgcpemo¢lﬂ£1pﬂ, i goy¢ plﬂl}qna‘mr@@[nfm@ acid into the growing polypeptide
chl opger cur zpat e
ok oF BNED ELH) PR PRRBhAgRaP1-33 (yNorgn ot o Biges 44152
(1B9pxad] &IISIPaz@ Hplication publications 20030108885 and 20030082575.
Cysteinyl residues most commonly are reacted with a-haloacetates (and
corresponding amines), such as chloroacetic acid or chloroacetamide, to give

carboxymethyl or carboxyamidomethyl derivatives. Cysteinyl residues also are derivatized
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Hi stidyl residues are derivatized by reaction wth
di et hyl pyrocarbonate at pH 5.5-7.0 because this agent

WO g00mahmsd vel y specific for the histidyl side BPOEUS2007/070516
Par a- br onrophenacyl brom de also is useful; the

by r@@tibn mhltﬁomy@lfmafdayetpﬁd‘ fa%rbﬁd -6 ﬂml;loMﬁ)pebpﬂdiﬁlc acid,
cacody| ate at pH 6 Lysi nyl and_am no-t.er

Chbwﬁ%&h%p@t?,é&a{kéanWmﬁd%ééﬁltﬁ? -¢-TyFidyk qlfélrlﬁé%u%kkxh% pyridyl
B SR8 B AR R A o PSR-
24nm5ﬁ@d&aob£lher sui tabl e reagents for derlvat|2|ng

.no- cont ai ni ng, r.esi dyes incl ude i m doester
Qthreﬁ} 8% 1K 83&1(28([1] %ﬁﬁaicag&gpthaﬁ%gﬁﬁgpgar onate at pH 5.5-7.0

be@mgé @W@gem 8 lilél%%tpp g&hﬁﬁrfb{d&e h‘i§t11d5}1 {inobent epﬁ§-%hfrﬁd%lfénacyl
acid, Onethylisourea, 2,4-pentanedione,

bramnidagbriinessEilctht agaptientisrtepicallyoperformhd g1 §: d»M Isedlern cacodylate at pH

6(fwg|nyl resi dues are nodified by reaction with one or
several conventional reagents, anong them

phe ﬂl&blﬂkb’ﬁ?ﬂ&imm&t&nﬂﬁﬂl 2Reflico B, redotdt WitE kekenapesthen@rboxylic
and ni nhydrin. Derivatization of arglnlne resi dues

aClﬁié‘Ghi’@fé’@St Raxivatizationewith thase pecnsehasdhaeiiect af epvRrigingibe charge of
t b
908 5SS OB B D d RS BHETL R i
indheRdiniddetfors sneh gs mephs1 picoliyisiiduee, pyridetdl phssphhte, pyridoxal,

i ni ne epsi.lon-am no group.. The spegific
Chlﬁﬁ%mhyéfl%ﬁﬂwomzsggﬂu PRis agide Q- MY o UFRRd &4 Renfagedione, and

traﬂéaﬁlh&glca{aj)z@&%a% (tm{;vﬁ BI&EF' ng spectral |abels
Into erS resl aues Ctlon with aromatic
di aZoginyhnesidngoura dE)d(ﬁedtta/t Ilewlomr\mﬂlad)l’[ﬁanesevdwmonventlonal reagents,
anltroneth ne.are

GBIt op et ey el | SsuEieberat R Ang Ao din.

DcfShfiabh tsﬁ§rguﬁﬁe%@ﬁhésvr%hlylresmtceﬁédeaéteoﬂ w&%fo%@d in alkaline
i odi nated using 1251 or 131 | to prepare | abel ed

comghiensi hesase of theehighpK aefi thé snamdiag Sengtioa ghowy IFustuhdlénore these

reef Y B PRR Clihe Bl ot Pk SR RBEIR S SRRt roup

and TRe sgdcefidinbligicetidn ¢ thaok ]géﬁd@é%,m@ulﬁd‘im@@e Writh particular interest
cycl ohexyl - 3- (2-norp hoI|n et hyl) carbodiimde or

in jniredpging speciraldabals aﬁmtyaos ﬁr%@pmlpsp@a@twn) Wl plogitic i agenium
cmﬁg&hﬂﬁ rowdéirectnltl%%@l{attlgl Nﬂ{gg &gﬁ%ﬁl N a[c%@:hﬂﬂ& %o fafid
nyl” and g

nverted to asparagi tamn resi dues b
tetragamin dimneiat husadn® fortnd+aoetsl tyfdsyt sreciey hndbaitro derlvatlves

I ok dated to the
resg%qr.)t%rggrg I(;I?%?s'yé ?&%icﬂ{ég%ﬁg(ﬁﬂ (gg%gg E y or?glg%gl‘rggaere lab%led proteins for

1wgﬁﬁg@@hﬁﬁ@ﬁ&wyghese resi dues are deam dated under
neutral or basic conditions. The deam dated form of

t he€erhossl sddegroiipd (aspaniyl bi glutaney saropeecttvetshingdified by reaction
ntLon 0] i ons i,nel ude. hydro ation of
trrsrieunis RS e tonothare Rty o Sitehmalil foypo afeh es 1-
cy@t)hes@[ $1(2@horphél MLetﬁﬁ)S&QH&ﬁ}mlH@bhl/Je aﬂl 8n49k0hike 4-
a-am no groups of |lysine, arginine, hi sti di ne side

dira¢thylpenty caboal@i(@htF@ﬁhemmc aispastyl &idf glotageyd resadpes are converted

to a%%laragmy"laand glutaminyl residues by reaction with ammonium ions.

Glutaminyl and asparaginyl residues are frequently deamidated to the corresponding
glutamyl and aspartyl residues, respectively. These residues are deamidated under neutral
or basic conditions. The deamidated form of these residues falls within the scope of this

invention.
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Properties, WH. Freeman & Co., San Francisco, pp.

79-86 (1983)), acetylation of the Nterm nal am ne, and
wa@edodasieen of any C-term nal carboxyl group. APGL/N82007/070516

type of coval ent nodification involves chemcally or

enz ynedrine@difiyatioas picludg hgtaohtidesf proliac pod lyp@p! phdepiirylation of
the invention. These procedures are. advantageous in

hyqigay! rpeRp focber ﬁhéf‘c?amr@mﬂp% H@EhyééﬁloafOftﬂPf‘e“'ﬁ@F%@Bth%%f lysine,
ardifing atﬂ%"ﬁ]istlg e gl&ellflﬁtalng $’F H t‘)‘&gﬁ%h @I’r'ogé"nsc aﬂ%‘tlhﬂ% Uh &1 ular

gl ycosylation” Depending o
Pm,zmnmm Mg Hmbchemas &d Cot, lven §mgpars(:<$,)ppnﬁ5}86 €1 430 medreylatian of the N-

n and .hi sti di f ee .car boxyl groups,
f%%%alﬁwgbeg R S et cabSTaguTor cy ot of e,
(d) AlnbaRr e LPX¥NVal G RIS GHER iR B 0RENRAII P 6F d érﬁ?matlcally
t hreoni ne,” or hydroxyproline, (e) aromatic residues

cosplinty gheeosidos aofolppeptive af ‘rélmlm@ntloly r Bdsp@rocgdures are advantageous

n {r‘trlé%/ ﬁt&zj hggf reaglgé Pl)oglécgl norp\’?%e ’ Ou Of h(%'lstt an e&]i_a;ghg%?’ceosylation
cap%@[lltfémﬂ&le&&lhnﬁ&ﬂ%lgﬁoﬁwt ioR. &R eﬁeﬁmg%mle csﬁiﬁl@mbde used, the

Rev. Bi ochem 1981). Renoval of any

sugsashowy be atteched T«e(aq) é@llﬁﬂéélé‘;whls’@ﬁhna (pbirghessbaxyd g@fupﬁ He) free

S“@ﬁ?ﬁﬂﬁ“?‘g)a :Iﬁ%'}l Qs%gscecog’g;&gtglzl% @% gljsé§ P‘gc?r?%%lygygﬁdas such as those of

serénep Beonine br hikop@irylpep(d) dmrﬁanctrbﬁdwrmdummse of phenylalanine,
trifluoronmethanesul fonic acid, or an equjval en i
tyresAn Ot HAPtoPRRns of i therrspide grwpiof §1W1tnﬁe Téﬁ@av%{é@we described

in W@%W@Bﬁ?ﬁ g;%u‘tﬁl‘éﬂ&f Bl §8iﬁ§1%ertlb§7 ﬁ?hﬁ Yaa Ierls)ton CRC[' Crit. Rev.

N- acet yl gl ucosam ne "or acet tosami n
Bidabemi, pg. 239e3Qf0(19PEpPt i de i nt act . Chen1ca|

Ao Cos%lcqift@h?'gﬁ B e mghos Peseeen © Bilaisy Geafiicdpvention
ma@'l be lisRt@6emcally1di&nt Phatich§ 1 Chefiay B8 s GlaB&Y %ﬁlres

of carbo%y drate nol et es, €. g., on anti b a%es can
exwhreeqféhie pslypdpeidg sethgfcompoird Téltfbaomﬁnféhﬁmsulﬁm@ acid, or an

eqlf\%% ﬁlgtl C O?)S?hgﬁ? S’?ﬁlé grse%t%%%f ieé@% 1nk%lx‘\enér)l?%vta%k of r%ggtt%raalll sugars except
theClka eftigan@ebédt glatucosinthe ar N@c&@@éldcdﬁa@fn@ Rehile leaving the
i nvention conprises |inking the polypeptlde to one of

po]a/pqg]fqeém/@ctofcmgﬁfﬂlgpglym a8 ipdsginkaddy kgrnuddln etal. Arch.
BZ(PC% %%i&ékfﬁ?s@%% ERlg7) ?rﬁdeyfrgggé@t%?‘ .or%hel pEM118d31 (1981)

enes, 1 n er s e
EnE’ﬁhﬁ[tt clNﬁ&ge 4f &dbhdbte tho#di6s, @80, ordandiBaditd4nn be achieved by the

70, 417 4, 79 79 337. Pharmma |ca
uS%t? @Fﬁ%ﬂ@ﬁqvw ?W&??%ng EM@ fak\idg! gh Meth.

(gbpgwgﬁyﬁggyepared for storage by mxing the
nti body haV|ng the desired degree of purity with

opt iAowtier pipg of odb ot alddyfiatior pf abblypemrdeiod ths, invention comprises

linfsg o Sl 1g,ﬁ§or$§g%fa§v§%1§tygo§%%n R seB oS £ Bl thylene
gly‘é l@@%ﬁiﬂ)@leﬁ@ HicbD B8 polyy ot J1%80n Ahe @hMEY sélrtb@B in U.S. Patent
b I polsopitéed bk seiribes

fornul'ati ons. Accept a carriers, excipients, or
Nost4a640.$ %% 14549ér6§9n‘bﬁ9b9(4‘b 467 0rd i pi7Rhd %falt 4.1 A3 dbsages

rations enpl oyed, and include buffers such

Phggmﬁﬁedlslﬁﬁ %‘érm%a ?'&? e, histidine and other

Therapeutic formulations comprising an antibody are prepared for storage by mixing
the antibody having the desired degree of purity with optional physiologically acceptable
carriers, excipients or stabilizers (Remington: The Science and Practice of Pharmacy 20th

edition (2000)), in the form of aqueous solutions, lyophilized or other dried formulations.
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organi c acids; antioxidants including ascorbic acid
and net hi oni ne; preservatives (such as
wWoewadesyd di met hyl benzyl ammoni um chl ori de; PCT/US2007/070516
hexamet honi um chl ori de; benzal koni um chl ori de,
Acbenaide hﬁﬁbtﬁ;mﬁfﬂ[blemts ae stapliznnlare hodtytic @ rdofictyd at the dosages and
al cohol ; al kyl parabens such as_ nethyl or

co%p‘ggg}ps egg)[l(@l@ﬁoqnd 1pgluds bythas SuC‘_l’l)Pé |pgﬂg5bg‘rﬁOptrateyllnstldlne and other

or%’)é R%f(%n%tlox?dlﬂts% L&n agco 319‘%1@53 ﬁ{éltlﬁ{)nl‘ﬁ@'&gger\(aln@ﬁﬂsuch as
h out 10 residues ypept| prot €i'ns, suc

octadecsrkhmmhal‘tieumlramngcahmnlchlomie hammmhghmhuthlmsde benzalkonium

oL A RRLHTEEE FUch, B, PN AR Sl Son o

mdyd bt fFopS paﬁfﬁ‘tgs'nn baﬁ@ohop redoY&hde cydMQWCﬁﬁéﬁtQﬁo? » and m-cresol);
di'sacchari des, her carbohydrates including

lovg medessar vmghm ds@ th@ir abimkﬂ 0 revsrdueomelaepndesaprotains, seans serum
as .E lgar s su S _SUGIrOSe, nni t ol , trehal ose . )
ool i fiipot RS RefD it VBl Tis OTARG Sisbd ggpvaf’wohdoneo
amiiRy &idsCReR h@gl?&né BalGtamind) aga@ip@id) hizE oMk @fg&ﬂne anig4iae;
non-ioni c surfactants such as TWEEN(tm L URONI (tn)
mappsasehaytepdimgehagidgs and eﬂaEe\;arbqin@rﬂrt@% ingiuginigahudese. gngnnose, or
deftR¥is; aclh§191t11(f§ gée% iR 5? SQ&% guc%) Rlléﬂgltcﬁstre{ha CPse or
necessar e par cular |n |on erng tre
sorpitef, eala&lrmlﬁgwaﬁmtemmﬂs sq:lohml eidBurh ahytabmrmpleptds és.gt Aatprotein
not adversely affect each other. Such nol ecul es are

copicr e %ﬂdﬂ?fé@éﬂt)mp SuigesiBithaich gp TWEBNBL LY ROMICSMor
e pur pose i ntended. The active
pOS%%&%%Féﬁ@S y ‘al so be entrapped in mcrocapsul e

pr efTae éstmull @iongxediphey aby o@ﬁaﬁemmthanoﬁ@cdmne qor@poid as
by interfacial polynerization, for rq;
NeEFSHHY 137 11R% P\%)”P%léﬁq iy laéfémb'?en@%tr%% prﬁf%r.ala dpessvgthaspmplementary

actRAid%s tFWt %Jﬂ c%)eadﬂ ShQC e Irfolecufes Qf‘aecﬂtullt\!tﬁly}fyresent n

In co drug d Ivery systens or exanple
conbpesamessmainuthitrarereffecsp Her ths purposs mémdedi ons,

aac B By e Re AR o S g he it anutcrapared i
exa%ﬁm@ NGecABth ik %&E OPB;%\ Bt %tyneeqizaﬁ&ﬂ 6299@ble,

formul ations to be used for in vi'vo admi nistration
hydmsymbféaybtelémlpmeor g'l“vlﬂUSl msrcrceamlet gﬂldamdm@pbihyh@@hwlate)
|Itraf|ontt g fllltratlonrre Ste i
i eSS TSP 1¥%§ pCP 81:9? g 4SIYRY SHECTRy %fa%éalp ¢, 11posomes,

albRHiih &t sERRPIneSodhulSivag, @amgmu%aa@d ﬂdlﬁ)@?is@ldsp&&n
i ncl ude sem perneable matrices of solid r ophobi ¢

magkleYyiense @h‘?h tashpiguesiae disphepskindkamipgton; ec$91¢mte epg Beactice of
thcg%{hh ltﬁoqlr@g%shaped articles, e.g., films, or
. a

m crocaps | es of sustalned-release matri ces
i nciTad éomﬁilatms & ¢ udey dorogetiw e(dnoihis&xmmﬂnast be sterile. This is
net hacryl

rea&ﬁvégém%%@&ﬁ%hérsa}wn Hyryghsterilg Zﬁfr%t%rnsne@ér@ne%
3, 7@%5‘[%111%4619&9 gkéﬁgﬁ&&n@ﬁla&gg %%@f@dc SRfthisle 2R y}lﬂes of sustained-

et hyl - Lgl ut anat non- degr ada et hyl ene-vin
release patperatidegmabidb senipauhéablambicgd 9icolid hydopbobic polymers

coﬁ?@?@tﬁ% éﬁ@ggé]ﬂ@a@teg’% Lﬁ?%%?sga%) frletilt ern( Iofn 4 apeda ar!ugles e.g.,
films, or microcapsule. Examples of sustained-release matrices include polyesters,

hydrogels (for example, poly(2-hydroxyethyl-methacrylate), or poly(vinylalcohol)),
polylactides (U.S. Pat. No. 3,773,919), copolymers of L-glutamic acid and y ethyl-L-
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acid-glycolic acid copol yner and | euprolide acetate),
and poly-D-(-)-3-hydroxybutyric acid. Wile polyners
W@ eoh/1a®8®et hyl ene-vi nyl acetate and lactic PCT/US2007/070516
acid-glycolic acid enable rel ease of nol ecul es for
glueaaite 0 -dhgyRiable @tiybdne-hiyy raogeles dégehdad e agticotcd-pis cdliu acid
shorter tinme periods. Wien encapsul ated

copdiyripisgrebi thad UPRQN RERO T Hdimesaple gicrasphereg comppsed of lactic
oo IR ASORNEE: 0o ROBEASLE.AE. B SOUL( I BIARSHLfric

Wit polirhyrs atich g3asisyiblceviahilangas: dnd lhdtivmeriggintslidacid enable release
Rat i onal stratﬁgies can be devised for stabjlization

of BepEHigs ) AT | Hbdarscrainsidrosrs) fglease rateins,fahyiogter fine periods.

Wﬁéﬁ%n@%%l{lglc tih%g{{)gfo%ﬁﬂ. Whlath 1 RE BYES a:l]&lgb[‘f"me, they may denature

i nter ul ar bond formation throug
or hyirogatk sdH febuleof expeswbangeistiat abl1°Cz adsulvingimy 1d3e of biological
achi eved by nodifying sul fhydryl residues, . )
aCtF‘VB’pﬁﬁlﬁlﬂoﬁﬁl%‘ﬁ changes Heiynenagshigity oRationabpirategies ¢ig be devised for
staﬁﬁ’fzét{idﬂ & %ﬂ&ﬂlg Bﬁ Fhel“h?lé ni@ﬂlpih%l%cﬂt For%qgﬁlgievﬁ%e ?gé?egaﬁon
deve Oplﬁb specific polyner matri'x conpoSitions.”1t°1s
mekhartismeiis dsmiverrgltabe tht¢rhmtccatar 8¢ hondifoehation thrduge thio-disulfide

. inyention.can. be introduced to g.subje ene e
mt?fﬁ@?%ﬁy%tgl@%l%mﬁWCﬁ@ffﬁ by P@%@i’éﬁéﬁ&ﬁlﬁgﬁ%ﬁﬁw’ kypphilizing
froh i@ RbIRLSES, @&ﬂt&ﬂli&g mBisAHE k& tentaGdish 4réproDiRE G ves! dhd

gene therapy applications, genes are introduced into
dexdopisg bpecdredmiymer mathik evmppsitionsyo synt hesi s of a

t her apeut.i cal |y ef ive geneti roduct, .for exanpl

t or IS ScE it el Tl BE N BB B e huionh i Rofced o o
subjB&ibydese DRfdyyC Trne Mergiyaticaeioandhsy ?&Yorﬂﬂé@ b9 tide administration of

'asting effect is achieved by a single treatnent, and

a nupleicagia teiastubieel. of gehc Berdyahplicabens. isenesgeningtodygeiddpto cells in

VAo he. i r 1.Nj.St '
o PUPLYEE 5 IS0 0 LU BRTFLG AR A o G xamoi
foraaplatInfsht ofn dbfectiseaidnas "Gaertageapy'i iaclageidh t@iventional gene

bl ocki ng the expression of certain genes in vivo.  See,.
thegany whasg p dasting R%W deaGVEE QY gt @atnay ad the adpipustration of
s R R S Bl I dne e ARG wmpispain el
theagteutsalliyrefifcbiitcoDNA clesRNre Améicnsd RMAK ahd BANAY eaindre used as

concentrations caused by their .restricted uptake b
thef R e o BT Lot e Ion Gf Caain Betsain KBpT Sen il DLLA-
SiKRQA-debéhe83n b3l (I28%)kadyThien ShddP ﬂiéi@ Lli’o‘i’ttbaitl@l@&lse

can be nodified to enhance their uptake, e.g. by '
oligerbwteotidesi qag behmportereigét ¢olle wherhtheyed ap irdslphoslidssptitrtheir low

. b h d . _For. | i f. th
int PR N L A BB £ s PP DR B gt
(Z&headlk ctGll.l PioeaNatPhedadagy. W8 A4BR4 19054 146 993)6)). VEhcadliboMiklcotides

Bi ot herapy 3:87-95 (1991); Tol stoshev Ann. Rev.
carphamedidsH to Teianedtheiraptaky . s dy subggryng their npggiyely charged

P e G e Tt o) A LT B of gone

thetdpyl b&; Bl 2x4hPR3GoldMEthads (@ micad PhatmaopwR:488-500€13Y; Wu and
of .reconbji nant DNA technol ogy whi ch _can be used are
WiBithsTiRte P AT Tesodievatn: R@Ig@@fmwﬁﬂéqﬁwol- 32:573-596
t .S kI roBi y i S 5
G853 BB BI b alol il S Wb,
62118bad 21 0193 ):Mad by TR TEKRH dA : 1B6eX$,(1998). Methods commonly known in

the art of recombinant DNA technology which can be used are described in Ausubel et al.
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Dosage and Administration The nol ecul es are
adm ni stered to a human patient, in accord with known
wOoredood®s such as i ntravenous adm ni strati on aBCHUBOUS70516
or by continuous infusion over a period of tine, by
edé IOI IBNTaeGhtErrotocols T Mul¢dutir@Hiblogy, Tohadeitaghs: Ssps, NY ;, and Kriegler
bcut aneous, intra-articular, intrasynovia

(1919{«?@ Capndeaasicr gpdExpressinme & LabgratprydM prital.oHockien Risss NY.
anng&aGHQ&HL%ﬂggH%nggn1nlstratlon In certain

nts e treatment of the invention involves
t he Tho muilevatesadnmdmisisteatd ©m lnfman Iﬁlhbﬂt anetcaglmirwﬁh kagweh methods,

e nore ant.i-cancer nts ﬁ ant| eneS|sd ¢
Sufgbaérﬁl%aVePﬂu RIS s O J bty|°8 5?“%1“? P18 g a period o
tlnﬁgﬁy‘hﬁraﬁ{ﬁcﬂﬁﬁﬁﬁﬁbemﬁn&lalnf?ﬁ’é:‘er&froim{ﬁ b ft8IB0S, intra-articular,

ant1-angi ogenesi s agents, one or nore chenotherapeutic
mt@gmvsal lptratheqaheorpln topidal, om idtlakdion seutesyphdipesibeutancous
ad2dnni nistration of nmultiple inhibitors, e.g., multiple

%H%?Béales to the sanme antigen or nultlple anti bodi es

to dh EdrRiieBhbsERMeRTs, 6 tickenciPbRGY B&ntidbMin@BR es the combined

embodi ment, a cocktail of different chenot her apeuti c
admgyusicasion o a BHH L AaeoaHt P ONLHENTIR RAN-GARGEE ARANEY, C&n@NBr

t

anéggﬁ:n%glsggé ec‘? gllri]ll dlnre]%pﬁ)gg Cg,}g%tﬁlggl{hﬁlgl cia;gﬁe% ggﬂp hl%equesent €.g., one
or sepadidfeent aitivah @dganpss agenss, shagi mofﬂtmeﬂﬁdﬁlﬁpeﬁtﬁﬂ agents etc. The

formul ati on, and/or caonsecutive adm nistration

inveptigneplse Fopemplatss admirsitation F multpla mhiyiost 18- ,rﬁalytlple antibodies
to e %&ﬁg %ntléee‘ﬁl dr%ltlgletaﬁﬁ&?cﬁ@s té”dﬁﬂ?er@ﬁj[r@aﬂée?ta R rﬁ@leﬂpest & one

anti - cancer agen e gliven si ITU t aneous
emlbhélnmm talrocktail of diffendnd dhéﬂmﬂwrapchmcelgelsts & Etdlrmmsﬁefrd with the DLL4

| | t t | t I
anfpflatist BN ghf ot arfingi Rk Th L BRRES i Hation

mcth[a%akmm@ﬁa@érﬁ %@ﬁg s%ﬁame aRRIORIoh@bea @iﬁg@@ﬁal%acah{w

ant agoni st wi || depénd on the type of disease to be
fomwéﬁto@dandé@ Q\:bemcnéﬂe abrowmsiratipreinsather @rldyr dred csouplsea BLLA
anta‘gom% Ir@aeyslirg%e}de %‘il?\gzgalt[ I'111%1t|e g/h baléiéngrglstr%lr X Ipézlsgritﬁéa%g%rfagents or
rnatyh% gddnl eibiftgneblidln thé@évvlﬁi Sth @y cAibddieSIPARGE id Otifb §eriod while
i nhibitor, and the discretion of the attending
bofhHgs alb) askve Ferats simpliancapsly sxgtiihenbiglogigahianiisitiey.ed to
thepg f
tr ob it BRbvcffor Biteca B Rl JRERe, e BbioBTad Uosage o DLLA
antagerpstsiitlidependodn thheyperofelidchserto de ereaﬂéd'i asidefimedeaboivn, the severity
her ap ally e fect nount or. a therapeutical
anigmg?eg@éiﬂ? dissaibunethstahs eudbTRe rse%dﬁlmléteffﬁietﬁab@u?m@aqr;‘,zherapeutw
pu\?og&(:é eV%u@fﬁ%Pa[Hy i pﬁﬂ&ﬁ tﬂﬁicaﬁﬂ@ﬂo@ sid REAA0e &f th@ inhibitor, and
ition of the invention and/ or’ co-adm nistration
theailsdf)tti.od;l (H”rthagtﬁmdmg pauysicene Toe mmivlear@s muabkyrvdnamen@taddo the
agents, results in redyction i nhi bi.ti
pofdF Gheetape s a Sor SRt iR ThRgoBbitapn Seririgeeimen the
coRPBiifbitdrahd Refonars RO PhcRGBIEI ffediRe amount or a
additive. In one enbodi nent, the result of the
thesahsucadlyrsaneraistip gmgugty n@'@p@ hﬁl‘@ll@ﬂﬁl@f@peuﬁcally effective amount is

eut | e r t I C nD unt
sucﬂrjtﬁ agin%lmé%%llos 0 l’né)%él igh r?or e I%Yﬁ‘rlllthn f‘ﬁ@a oL, coeﬁ rmnlstratlon of
DldgledidponBit g;di ?@bramb ogren &feteqaeuﬁmgyntsgfesulmmswlysn bPinhibition
synergi stica or
of th% targgtlng disecase )olr condition. The effect of the administration of a combination of
agents can be additive. In one embodiment, the result of the administration is a synergistic

effect. A therapeutically synergistic amount is that amount of DLL4 antagonist and one or
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significantly reduce or elimnate conditions or
synpt ons associated with a particul ar di sease.
whependicsy on the type and severity of the di SREBES2007/070516
about 1 ng/kg to 50 ng/kg (e.g. 0.1-20ny/kg) of DLL4
mae8 bgothietipewtic ARgisOPLN S hisgidogdnels trhibitos, rdedsaiytto 8Ynergistically or
candldate dosage for adninistration to the atient,
mgwﬂg[aﬁ re dpeg oré‘glélﬁﬁqitg co%tlwréymﬁw @thcf with a particular
dmg nlstratlons or by continuous infusion. A typica
al ly dosage n1ght range from about 1 ng/kg to about

100 Dwgéﬂdg]ng)on thertgpe depencitngf dre disvesd, abdw rlqigientoi dregke (e.g.

a Fo eat ed .adm ni.strat.i ons .over sever al S
0.1 kg DD i Gh e BE AT R 1y MOy P StTEC dosege
forl RIS HiSkALGHEE tpdtien@ wheshef, 6k &%ﬁ\%‘lee $5 A0 oPhofll REAGR

synpt oms occurs. However, ot her dosage regi mens may be
admsmftmltlonswp by abmtyluouhmfmﬂwmu Aitgmeahidpily dehazeingghd ragzedrom about

SO ARGy bk oErf 8ReRing g RERES rebfng B! For

reﬁeb]t%ﬂ aphimitrdiiogs bvoreBkdralNial S ocldaidryddpendih® b8 thddbndition, the
conventional techniques and assa For exanpl e,

tregimephisatstaincd et godosied m&&ﬂp@§¥ﬂ@¢asaﬁ@mn@éwwp@s However,

ot DR g me Bl p Sl TR RE G E G P R prered o

mdmmlef(@)amut edssagt@pisrewhedtimt provities &rerrbqlﬁcbdegﬂcsladffeyt The
by t skilled practitioner. |n another exanple

Pragyesy Sfﬁ’t@u%ﬁa@h the g}Vﬁatlgrbﬁ§amye@omg}re be ﬁonventlonal techniques and
enot her apeutic agents nay be used according to
nuf acturers' instructions or as determ ned

enpiFoi exalniple, lpyepatmiogkint Idesing scetliles ﬁmangiogerep'm naliibivers, €.g.,

an RN BRAARS ctt mo Sy ERER oR! e T REscegraing to
ma%fa'cﬁ@éﬁ 1‘ﬁ-sth|t15h§‘§r de%’%hﬁﬂlé%n@plrlmy(ﬁbgtﬁgkkﬂlg(ﬁ f)ifa@ﬁﬁd/ne@f In another

the Treatnent The eff IC&C?/ t he "t reat nent of
exeumwlemrr:mam\arﬁeiomgwhe@d cyonsach olugn@h@rpmuhm@gents may be used

|nev tin opl asti,c_or .
o IR Loty TP P SRR liaity by the s
practifiei e Picpatidion Bed amﬂlgwhe@lulsyfor eh@noth&upy Betaldol desérétdd in
to, tunor regreSS|on tunor wei ght or size shrinkage

Chﬁmﬁﬁlefa@m%é\g%géb MhC %ﬁmat\’v lélaﬁr@%f &N Higing Jpaltigprsg M3 21 9R).
fre L, 3 response rate, duration of
res%@§ eyqy& 7%%éﬁl y of |life. Because the
ant iThawefficageof the agemnicht dede inveadohemebamtaugdtbytaeous endpoints

tunor vascul ature and not necessarily he neopl asti c
CORBONY Y55 Ak &Y mgﬂlﬁ%rg}aﬁﬂ@mr@g%ﬁ@%laﬁw. 3pEdeEs- ok ypmple, cancer

tre@iidn&ARE BE cHiIHGSd bAND: t BiRMBE ﬁﬁlﬁe@ ) tJrﬁ‘&We% ssioH, %’rﬁor weight or
measures and definitions of clinical responses

sizd sigscagésimetognpgressisiy doratioh of skatyel, pfo @ersela)néreetshlazmval overall

reseglg/seafltpaq%?t%ligg}gég%ﬁgel gﬁl g | %&z] gfe 1tse I ?I?e? %}éld angiogenic agents
dedchiBbPhéremSarFRYthe AUAE: vaRBlllBufd S ek né'@ﬁs%ﬁl}aﬁlb GeSRhfREells
W t hout shrinkage of the prinmary tunor, may sinply

themsghves,ghayuigpigs¢nd ramique sfapeet anticancer drugs and therefore can require

unique measures and definitions of clinical responses to drugs. For example, tumor

as

shrinkage of greater than 50% in a 2-dimensional analysis is the standard cut-off for
declaring a response. However, the inhibitors may cause inhibition of metastatic spread
without shrinkage of the primary tumor, or may simply exert a tumouristatic effect.

Accordingly, approaches to determining efficacy of the therapy can be employed, including
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Accordi ngly, approaches to determ ning efficacy of the

t herapy can be enpl oyed, i ncludingfor exanpl e,
wore@sasmsent of plasma or urinary markers of PCT/US2007/070516

angi ogenesi s and neasurenent of response through
forfeadingle) giceirern e @Il Plhsmi e ufitdrly ovdrkgs ER &b RacdAs end measurement

offered for il|ustrative purposes only, and are not
of fespng dord 1diplegieah dmagise of the present invention

IN GRY (Yvind BRadlhRE LRIHIES RF ilftfsh I t

it ergt ure Hr%f@ e? eh%gsl%iqfteeﬁi ]i%nlt Sgatg‘?ete@gﬁ?sgpgn y: and are no
intepleditd lioat the scope ©f Herpebseni meortpariatedwhby. ref erence in

t hei ntjrety. MPLES Conmmrerci al |y avai l.abl e

bR ESCIoSEY P! PUCT oM B BaTeRRT L4 6 Qi prosent
spREGQLigh B Hefe BN AShied By r8fctdhed Iihbir @RGreHnl ess

ot herwi se indicated. The source of those cells

identified in the foll owi ng Exanpl es, and throughout

the specification, by AT on nunbers is the
American Type Culture Coltir%‘g&ﬁg[;l?é Manassas, VA 20108.

Ref €hoalit@sially bedlablt refienkXafthlcg %o Al the Bk shplds hvetd @8l Acording to
the exanmples. Al references cited herein are hereb

mankastup sapsaichons wiess efeavisengigstas. [Fhepuise ioﬁﬂifPS%lF’RJYS identified

. . l.ow Lal t

in (R DR BBl MBI R el BT AR number

is the AtnheickbUVizpe CubtierCodlettidie MhnassaayV A20&0h eRefebassrditee th the
(Nakatsu, M N et al. Mcrovasc Res 66, 102-12 (2003).

Expinpies pie lisss fgtlawng the waw@ FRApRepEraciHad heres; 45e é@ﬁ%y

: | 350- 400 HUVECs per bead. About 200

mc%%%?&gggt?%g%éeﬂds were inbedded in fibrin clot in one
wel [Exampl@1vidakerials snd nethdadsr e pl ate. 8X 104 SF cells

wer l.ated on top,of the c|lot. Ass re term nated
et R RS el Rl p iy st RS ot Pl
| MGUYEC! b3R8 XA NséaTE Dfﬁ{fa;ils i @@vE@Lﬁ&in\i\gél 8cad assay have

visualized by staining with Biotin-anti-CD3 1 (clone
beambgeriledi (Dlakitandd) Nagid!. Sicepass Bent6, 0)2-12K3003pUBEESly, Cytodex 3

nucl, ei tainin fibri els re fi i t i
bl Tlen P g R AT el A5 Y RV EY pdBeaa. Avour
200 NapT doixed BeqpRanyrt irmskelded (lDathtn c15t @romk wdtast 1816411 tissue culture
staining, fibrin gels were treated with 10X

plafq. s | (h SETEAS ste Matefl gntep ofethd ¢lot.tAvsaysopere sgfayinatyd between day 7

o 08 R ik MR R P PR b vere

visaglizethbiyrstaiBid whthrBidtilHantiiGib@toad VovVEONEBibicimicthand strepavidin-

rabbit antj-npuse. Ki 67 (Ready-To-Use, clone. ,
CyBakiVi %WEQ U P3RS @ﬂgege@ﬁf&%? Jix P‘éf‘é?’iggh”‘vsa%}r? paraformaldehyde
0L A4 A O ASoh TR Ve o i sinin,

fibrietgelsavegt trdated Netbl@XatrypSiDl-ERT defof £ omm ttéd ecnseveethé foptlayes SF,
re inj ed i .p. W.th PBS or .82 ( Kk on

ez B 0§ s B S e Tse S eohEoat 4T 4T G E rore then
blo‘&?(@cf’%ﬁh'lOfVP%ﬁt QeeiNh PRST fHh8 heliifaate8 dvERIdH ASthWEBISt anti-mouse

bl ocked with 10% o ' ' '
Ki67 (Ready-To-Use, clone Sp6, LabVision), followed by secondary detection with anti-
rabbit IgG-Cy3 (Jackson ImmunoResearch). All overnight incubations were done at 4°C.

Mouse neonatal retina study. Neonatal CD1 mice from the same litters were

injected 1.p. with PBS or YW26.82 (10 mg/kg) on P1 and P3. Eyes were collected on P35,
and fixed with 4% PFA in PBS overnight. The dissected retinas were blocked with 10%

goat serum in PBST for 3 hrs, then incubated overnight with primary antibodies. The
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goat serumin PBST for 3 hrs, then incubated overnight

wWith primary anti bodies. Theprimary cocktail included
whe@vitmesat ed i sol ectin B4 (25 ng/ m, Bandei r aReI/US2007/070516

sinplicifolia; Sigma), and one of the foll ow ng:
pnﬁﬁbb&dck&lﬂlhhelﬁ'ﬁ)ﬁttﬁlﬁoﬂﬁh}ﬁited Isollectin Badg5 L19/muls Banct&r@ék&mﬁ@ﬁclfoha

Lab Vision), or nouse Q()S conjugated anti-alp
Sigma)pgsenesif ghrafoRpwing: Fd! 1tv%flt1ﬂm11t§@/ol<é@? (Jlnal,.rﬁaqyéegée(%%e Sp6, Lab

0

Vit 8Osk e SR A s e R Seny Dy, it 10%
sere®SH, PR {196 UloiddreXd- 1@09@ hing¥it Cagils, ). smdb MizCly, OantiMbdthCL,, in

onbi na of Al exa 488 st avi, di n . 200; )
PERGITLL DY R PrOHE Ik b Iey b b preupiestplamisgwith secondary
antI TBMLLTTRBA @Rﬁ%@(@ﬂ@@)streﬁﬁ%ﬁfn }3 a0 nM&Qechﬁ@ PF(Q)@B' £H3-anti-

reti nas vveregﬂ@ fixed with PFA’ i n
rabbitd ei (12005 Jag atlnmanResse@rcziilan‘éftmsmmng Mmagempbtedt teginas were

d focal fI
oS PR AR g BRI G con BTG MG Ees or e
mduBtedQetvRs kvepd Ehpimee bysefocal mu@mSaéﬂae &u&@@d@@eo us

tunors, mce were injected with 0.1 cel | suspension

conflammrigodds,Beigs tuse D NEroeEs-dA d@)weuktqid PisEe wseghto obtain

R A R R T S R el

maliga (BDWBigscieace) inanthe CGghtifbseeiok $lankl 0XL1 )] ﬁluhmﬁ&bldnlﬁagcer HM7
arci ngma MV-522 cells, 10X1 06 nouse |eukem a WEH -
Cel@eﬂ%lo 1@9%1%6@1%%&@@%%%9 eells, $RKIQ humﬂweﬁcmﬁama Calu6
cel®Y X 7P &ﬂ%QP?g&rg{ogﬁa&V%@bléﬂs,]1??@ ﬁoﬂ&qéﬁ(elnﬁg gYEHI -3 cells,
cancer LL2 ce 10X1 06 | eukema/lynp
10X 0°u@dseOgmplooms Rk Icelllyri@X&&riumnanHMQQH calcksSKED€-3 X1 cells,

10K BT R L b wlPEI D B A sfiegr X 10
noﬁ-@ﬁlaﬂ%QMahE’erq{1]299106H§{V|3re(115i‘_%3{9§lnt§ 'é§d?1erﬁ§1hs‘énF&q{ﬂfrr?dnr}hélgnoma
50% mat ri gel . ti-DLL4 anti body YW26

MBRArVIR %?tSeme@bl,vmwequ@e injactedrigtokge nwmmzimufqmad withi @& ml cell

HEEL i baniey b Nt Rl pRnR Y 288k

adﬂnﬁﬁétéﬂéﬂ &th il (Id‘lﬁagﬂdggiﬂ)ﬁyf\&l'e@glk twn@ﬂwédm}bﬂ Forthg fcﬂﬁﬁﬁﬁ% tumor
SKMES- |, human breast cancer MX-I, hunman col orect
quahc@ach%;z@u@mcw%ﬁ suhgu B eQs dIHeTEagTIT? Airmmrh gmplanted in the

]
g  tla VO %Qll %ﬂﬂ@eﬁl%ﬁ&@%gﬂ mm(rélgﬁkfyeggnté:gfﬁ?%ﬂ?ﬁgﬁlﬁn colorectal

callcen§ 620 Zh)ld anthankdinocdrajnoand SIFWTUTIRE funr kvt otad nparftifated by

w2/ 2). 10 to 15 animals wer ncl uded in each

Calg}ea Hi5asuseap s 1 fuaagr V@&%@p@aﬁv@fd@ﬁr@g} tmeAsBips thrdgnsth (O

an® G4 diR "(Wgnd"&ﬂ&gat{n‘é’%é abibed (Ptudent) $ots Iﬁ%lmaigl‘w@é included in
vascul ar | abel1ng and I rmunohl st ochem stry. Mce were

cadingsthttatsedalwb mipatiswfdfgrcamesnt EioTifs abpérédmed using two-tailed

S c%o}\% i con Escul entum Lectin (150 ng in 150 m of

fy5ierh & Vector Laboratori es) was injected i.v. and

al | ‘Nﬁ%rtwchs@lilﬁﬁ lﬂlﬁhﬁ% hRd idniIndhRed Plefisty . N1 Gvere anesthetlzed
perfusion. The vasculature was perfused transcardi all

withi IsoflurggPERT ¢ aleBd Kysep@sigpm Escplentury Letie (58meviad 59mté|0f 0.9%
Na%?;SVector)fa%orQ{one KL {n?encteldq Vt gnd al‘ff‘owedf tloxc"i’lrtcﬁla% or 5 min lBefore

systemic perfusion. The vasculature was perfused transcardially with 1% PFA in PBS for 3
min. Tumors were removed and post fixed by immersion in the same fixative for 2 hr,

followed by an incubation in 30% sucrose overnight for cryoprotection, then embedded in
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foll owed by an incubation in 30% sucrose overni ght for
cryoprotection, then enbedded i nOCT. Sections (4mm
W0 bdocks8s) were stained with anti-nouse CD3 1PCT/LISHD7/070516
BD Pharm ngen), followed by Al exa 594 goat anti-rat
001 Geltidns§Pom tMok@ss) vagre Rragtedsyith ditsinolegyDand :50, BD
i mmunohi st ochem stry of nobuse intestines.
Pherspipggm) rforlpwed buAdegarderptintinsbleded R0 doleguar Probes).
i nt ' ty oSGl : Nt €aT)
Hi S?Ig%ﬁh)e ggﬁqmﬁﬁﬁgati ol%tggf% glll%:llégﬂfg@etlf&%el I t§ @%géed and
pamaéfsn-pabédaiedmebust stnalhingesaine bbswes asroar ecioonvead @ gnbthidkiness.

.manuf acturer. .(PolyScientific). For anti-Ki67.stai.ning,
HigRgkra reHE R e ey oLy Aletin Ble as
recofininide bf} e R5hu KO (PRI dnBigid DAt RAnMKB7 kARRAE sections were

anti- Ki 67 (1:200, clone SP6, Neomarkers). Secondary
progesated avithi Targgsdofrienal Solsgomd S (708D HK Q) adrs) inowdmtadevidle tablit anti-

kit G720 ol BRI Pe o ot PRl f [Rbimeetgr abo

wab@pRtted Withithe Wettattia-ABS IRtNK RV cébt labs A IHERH T stdifitPRRtions
NM, MBL, International), followed b SA- HRP, was
weRs et RN e eth B R ¢ Aemator Ry diir Fﬁ%ﬂ Stajnig e ptdgES-1 (clone

|ﬁk%,) I$HB e i AN L4 and Si
N@m’?%f neTar Qé@?.‘“}ﬁﬁwﬁﬁg}‘?%ﬁ ased from
DhaRMNA ter féraresf SAARAPoOf srsdl RINR rfiuipp s ((RNA) MuplsRss targeting
done with HUVECs at 40% confl uency usi nghoé)(ii mem 1 and
Y

huppp O d ¢amdrd Conbol TPnRtachy8hY: #*EReS i fofddhagmaeon.
TrélfdfioRbf SRNR ﬁ[}%&txteﬁ @ﬁfﬁl@ HWaf HoneT\k}ﬁ? gﬁﬁg@v\gé‘:@ﬁloﬁ/ﬁ c&ffﬁleﬂcy using

anti-DLL4 SMART "pool si RNA were as
OpGARGTFCRACTIATGBETE Z0T0 (IBEQrogEn INOA C5) angQisisgroas one dR dejfter

Y CEETANEREACTICT] (8601000 S (T diny v

follddd- 90 2, sense), TGAAATTGAAGGCCAGITGIT (SEQ ID NO 8)
(digo 2, antisense), TGACCAAGATCTCAACTACTT (SEQ ID
NO CHACTHCEE TI A BeREd T TTETAEUTENSAT STI@GERCATINCESEQ | D

N A B9 gROAG T TS s BT BRI TR,
TTCRGARCOSTACTIEXATTTCARY (SEQND N1 )7) ((OliggQ, densc),

antisense). Notch ligand : Notch bl oc in8,ELI SA.
96- \I&AAAr?I NG AQT B TREPEQIBNEE SIi(PHE9 &caisenight

o TRACCAR R E TN (s RITNO! STl Ao
e G O AT DD WO A0 (CMigh s ahisonse)
P oA TR e e b T B B Ner PRl ERR £ sensans

fectrge A A R Gl REAGHTEXT EFB (D lﬁblﬁb.ﬁﬁ)"‘qgl&o gtg‘sk%nse).

19
reagent (Roche Mol ecul ar Bi ochem cals). Five da
pos iNotenBgaact i Notch thheckinn BLAS A nYdwak diiomtiwa plates were coated with

L 1 B T S P oot
medium containing DLL4-AP (amino acid 1-404 of DLL4 fused to human placenta alkaline
phosphatase) was used in the assay. To prepare conditioned medium, 293 cells were
transiently transfected with plasmid expressing DLL4-AP with Fugen6 reagent (Roche
Molecular Biochemicals). Five days posttransfection, the conditioned medium was
harvested, filtered and stored at 4°C. Purified antibodies titrated from 0.15 to 25 pug/ml
were preincubated for 1hr at room temperature with DLL4-AP conditioned medium at a

dilution that conferred 50% maximally achievable binding to coated rrNotch1-Fc. The
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were preincubated for I hr at roomtenperature wth
DLL4- AP condi tioned nediumat a dilution that
w@omni7as38d 50% maxi mal |y achi evabl e bi ndi ng t oP€CDES®A7/070516
rrNot chl -Fc. Theanti body/DLL4- AP m xture was then
ant&lﬂﬂi@d)][,m nPNatxelt was tiedaidded fl rNetch DiFclcbitedplateofoml hr at room
nperature, after which plates were washed sever al

teml?%tgrep aftespdichrplates d‘(?ﬁ?jWEth?d SpysTldunesdn &BSe dhe 8oy DLLA-AP
was déte@t@d BHEE 1{$k 515? pReP (PRr2Y 9§‘§1{b§ttr?e and o mm IQH%orbance

absor bance " neasurenent. ldentica assay was per or ned
measitremBitl |deAfrcal hssapw aBpbtforned with BELA -AP (hdan. DISL hiianaino acid 1-

44 S Tt REE cblet e e e G op! Hiapesed
huABRf DAY, dmbdloSaclR&4b4 tﬁgi Hid (1 [PPURE N $hd ?((Q.Qﬁcﬁls-tagged

| i gands was detecte nmouse anti-Hi s
ligamglsrvras dRteeted vith m@uﬂeamtlgrh@ oindbri cpg/s)l, RedhetNlelgddarddiochemicals),

nt| son.| nmu Rese C an . q-
blO%[DPI élbet a‘aarhl ggfgu%%g%cf( an Imwﬁlgﬁg%rggi%%Streﬁﬂﬁldln-AP (Jackson
Im@xhbREchRA).and Real -time quantitative RT-PCR
Extraction of total RNA fromHUVECs in 2-D culture was
don&NA ,eﬁtg*aq:mghglyd B:pﬁl,—tnpqpﬂu@(glgé@ﬁ)RwC&rExtractlon of total RNA

o R A OISO Sl s
of theaadmithopdrth Td@Xtrhetyal RNEDT&n(HBIUE@); gdem@ imfibrin gels, fibrin gels

h fibrobla foll
weRHigA e thktgtl b%ﬁw%?ﬁ%&(b%@oo fpréssmot?ﬁgma@ t?ﬂs (15t Lyetefiluoblasts,

folld¥e Hafta{rya}frgﬁizafnaﬂ %@ %}“%/9 gBS‘ Yh PBSGTM\@ %él%lcﬁ@gzel%%ﬁbr?&hfo%d from

to ce ugatl on m cr ot ubes
tissuermoitercexdbsini vebjEdted . Ceﬁhrffugals)ul(ﬂ (DKI dorgeinirt) pe igbsibes to remove

ex {5 ANRE Mt e gt 36 0ol ote St ish b it (e Sy Min i),

andl H?HHeF yroeéss&ms WAE FASSESSRD- Esdu'l‘lﬂreqmﬁe QQQQy DRRNACRLPSssessed
and the Agilent 2100 Bioanal yzer (Agil

usméBﬁ‘be@@Q Mo Chpalnd th@g@aﬁﬂl&%m@almﬁr pERlene deelinoingics).
Re\éc rui%% %}8% 1ta|1tnvlete - | ogat oﬁé I)w%%_éSOO Real TI nﬁlgﬁg Real Time PCR

SysteenepL&l Eﬁ)@?stérﬁﬁ) HQﬁﬁﬁBAZ[&DHQ%S ubbaserspir&Rsigene for
| evel s are expressed as the nean (SEM fold nRNA
noghirgeen. rldk grpigesiemleyelp eresixprasent B theparmiSEM) fold mRNA

enfRbSETRR AR P ARl s U iRl 80 primer
and g&db@ Wequenésigr FEBGRRR AT GEFAALGAPDIH Weke H4611¢X° AGC TA
D NO 13) Reverse: CAT CAT CAT TAT CAT CAT CAT
TGT GHP3EQ I D NO 14) Probe: AAT TCT TGG AAA AGT GGC

acc A A AR TS| SRR TN SR IR ™

CCGRA%S&?@D\TC]M( SECD TATNAT CA)T CAABBGT CGEEQTD TG T

TCA_TTT CGA CAA CAl SEQ I D NO, 18)
Probe: AAT TCT TGG AGT GGC AAG ACC AAA AT (SEQ ID NO: 15)
VEGFR2

Forward: CTT TCC ACC AGC AGG AAG TAG (SEQ ID NO: 16)

Reverse: TGC AGT CCG AGG TCC TTT (SEQ ID NO: 17)

Probe: CGC ATT TGA TTT TCA TTT CGA CAA CAG A (SEQ ID NO: 18)
GAPDH

Forward: GAA GAT GGT GAT GGG ATT TC (SEQ ID NO: 19)
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GAPDH Forward: GAA GAT GGI GAT GGG ATT TC (SEQ I D NO

19) Reverse: GAA GGI GAA GGI CGG AGT C (SEQ I D NGO 20)
wWEr@ba1368M\A GCT TCC CGI TCT CAG CC (SEQ | D NO PC1/S2007/070516

Exanple 2 : Generation of phage anti-DLL4 anti bodies

SynReetkse GAATSGAIBAAGHT GGG AGRS (BHEIDNO:1200n a

singl e framework ized anti-ErbB2 antibody, 4D5)

hunman

by Frbcobite ﬁ&TdTé}@ (&t Ol €APHE HEEQ ID NO: 21)

co ' : ¥ Ri ' of heavy and

I gﬁxgc Y %J;C%{%ghg'émvﬁh% %'ﬁgb%iﬁ/‘bé'@uaoa%e334o, 107393

( 2084irthetic plregge aWtibddy létrarads. wete Buidd onChengl2 8hmedoik Gilimanized

.20 ....Plat nning.with nave libraries S .
anoERHIER P e O D e By A ECr e
detf%rrﬂﬁ%ﬁ)g e PRRO (DR S RaviParddSIUHR chdTII QB! @teSet afMTINS1 Biol 340,

our rounds of enrichnent, clones were randonly picked

103h83 §196;flilendiWdera alad Baoli em 281,04 1164 i(AQ0ph aYate panning with

ELL.SA.. The resul ti.ng h 4 binding clgnes, were furt
g 8BSt N PR PRy et e TE A e 1240%5
imh@8itzed ¥n &lQ8SrpSRERIRP1EEO AR fduFoRds bf ffdhhicWe chagfere
cl one, variable re%l ons of heavy and | |ga£ge chai ns were

rangigpdy pisker anek spepiRR bendsrsesae adeniitied vyisg phrge EldpA. The resulting
e I f - . ' .

RSO, ARG LSOO N BGRB8 o

identifyocra&3speticCHOnee Fbscachpdsitihepkeagercbss echrabid lgidhesf heavy and

.were purified fromserumfree nmediumusing praotein A

light g tAere sstaned pie PRIIKPEGEIOB yaFtaks thidveeTe saginesres to express

ﬁﬂFgcl}ngﬁ\b l%@irchglnggﬁ.éegﬁ (fﬁnggl é&%%%ﬁ@&{aﬁrgéb GLUE %re%Ltﬁ; R ted into 293

ch 1-Fc, for binding to stable cell
or CHksclbxprdgbs exygessed hstrboduds iwdre pgri fiechfiora seil-fre@omedium using

rine L4. For _affinit} turatjon [i brari.es
Pl SRR CAPR PR EatHborae ot SroebRISSa Lo Ltk fgthe
intetabtiorPt@wediPD LOS hhy 88 Not@Mtd énd Y Fhadls ol B@imfto stable cell lines
interest were constructed by soft” random zati on

expressatgegyihes 61l k-leagthdaotan Sl Ik oragupasPLLA nFovaélimity mptachtion, phage

.a non-w jd type residue. .or It ai ne i l.d, type .
iofy 5 itlh o g SR EiPh LT DR BRI Ll oo derived
frobil @B i@fifill dbricyofGheREsw¥RIBnithR fedi & rhhdthititiodUgitcbo Wb that

rounds of sol ution phase panni ng against both human

cagiglagtedinesitipn svas ayeed L4 ropdd ey ehorgpaigiadngediay ayild type at

sobISHRRSRSHE) RIRILt PUBEPAE,, SNSARL Ef YO enirs

thrdW6fo82roufds of doliltdbnhbsfan8hgragaemgrbatie dumab ambinngne His-tagged
determ nant, present in EGF-1ike repeat nunber 2 (EGL2)

DId RrpeinsmdhDiogicas usly infeeast 4 pHPSd\Siai n (ECD). EGL2

COMplyhffple @{%H&’Erca%t?ér%ﬁ&t'i%f 266- L4 RRahsiypn DLL4 ECD.

Briefly, DL mutants were expressed as al kal i ne
phos$phapamepfiog dbOmtpPoldiMab EMER G hdintgDio4 Ml 2odR/reasgnized a

RS e o ST SRR (S R o B
exPARAERE AdmahKBCDYE ERN QIR RELarhifiEacidy SFRN82 of the human DLL4
ECD. Briefly, DLL4 ECD mutants were expressed as alkaline phosphatase fusion proteins
and binding to antibody as assessed. Fig 5a depicts a schematic representation of a set of
DLL4 mutants expressed as C-terminal human placental alkaline phosphatase (AP) fusion
proteins. Parentheses indicate DLL4 sequences included in the fusion proteins. 293T cell
conditioned media containing the fusion proteins were tested on 96-well microtiter plates

coated with purified anti-DLL4 Mab (YW26.82, 0.5 ng/ml). The bound DLL4.AP was
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proteins. Parentheses indicate DLL4 sequences included

in the fusion proteins. 293T cell conditioned nedia
w@onraisyBng the fusion proteins were tested onPOBUSENT/070516

mcrotiter plates coated with purified anti-DLL4 Mab

deted¥@0siB2 1 -SePPNBP (P erce T hesubdotuatd abll 0D 403 wastaireaice theasurement.
M us%gg@l Step PNPP (Pierce). as substrate and OD 40

SehoUR SRR SOmPRAIHE WPBL B3 ES ek o 8¢ @@t@wbmd a
corsPitef 1'a§1hﬂ§i Hehﬁlrﬂté%gqo%ﬁ%{) g%_lug d%ﬂgnﬁa%d'}ﬁét ARETS B4 Mab YW

construct ng t omal n
2643e mmgmzadi e cpitoge imttel E@LL dovhiln oY WiQiGindsh DEE Az ed an

i LA LR BB A, R
MSGsore n“gﬂate'é'%b@e é@a’féc{s@ftﬁ’ p@ﬂlﬁé@l%cé!ﬁf)ﬁaﬁt%&%gls\% hﬂil&i‘t’éd (f11,8%nl). The

reconbi nant proteins as indicated
bnmiumfrﬁgwdﬁ W@dmt@tcommt@ao@&jwwm@qum EM:SAMS&Y Bound

RN Behel R R R R Be DR PROhER S T5 e Taup gy substrace

and UB 50 sHlbBidrBiRe mS@né&OAﬁmm ﬁﬁﬁﬁ@&nﬁﬁaﬁﬂE@BQIECD were
Anti - HER2 and reconbi nant ErbB2- ECD were used as assay

usqsoastas sty CORirgluFegush§b). Th@rqsgléwftthlswp@mﬁ@lt@f@ﬂxoméﬁtFlgure 5b.

e DR e 4 R PR G pIR BT o human

DIDULdndanehanuredi . JASke resdliedendmetatied shatl MHbﬂSWQétSédselebﬂ‘trely binds
Mab YW26. 82 sel ectively binds to DLL4. FACS anal ysi s
to Bt-L493 cell's transi ently transfected with vector, full

! en@m@hﬁfymmbﬁ %lb%éleﬁ{@ qagﬁga@@mﬁtv@&of [l 1&%& DLLA,

YW26. 82 sel’ective oun own 1 n
Jagogr Blilghalko danbndula‘redlthzg Mib YWB. 82sclasvam IbyunﬂetOdDLb‘Gi As shown

in PR T s TP 6T L DR PSR B g nsfpeted cels

(to? %hhei) ﬁéﬁ&‘%&ﬁ'tﬁﬁhlﬂé wiaBbt RRdtddldl DMEF om@ﬁ i HEECtBY cells.

b1 ndi n% reconbi nant rat Notch 1-
Exprossion ohlag @nd Bilddlwéasg@n‘émlechbwtheénmhng ﬂﬁmombmant rat Notch1-Fe

e 45 i B e By SRR SREGE: L Polfap panet

resp&ﬂﬂle@t Y2V 2R I @b h oRe or bNowhatFoa(R& Df‘slyﬁfaﬁ) @tz ied bt 2 ng/ml
500, Jackson | mmunoResearch npetition

fol&wéirhymt antgbwpastaGaP Bd 1 HAGt aﬁlﬁ?@nmwneﬂe@ﬁf%t i vel y
d
oL OBt Bk rileRe ek DL Bk a5 2B iR A
selEdweEyn‘ttlDekBHLtHe M&badmioﬁdf thcﬂh\eltb Dididnbutafot BhedNARRh liglaﬁds As
shql}?rg 1n][_)1%|§1111‘rm561|, %‘(ft{ E)‘é’% gb Blggltfq%ht&hw LA Cal CU| at)l#élot DLLl-AP
to gﬁa@é& Mtéﬁl Phch4- cch%latMSBQ)tfwiQQM (lH’t ﬁanetlj3 &19[?])114 Mab blocked

with a cal culated 1C50 of
theﬂan@hg of B A-HDis | bt babJ ¢V 6is.80 cepted rIﬂotclal Ivyltlbaawldﬂated IC50 of ~8
Ng&?gg]?enob Iy expressed DLL4 in Human unbilical vein
RIS cel s (HUVECs). FACS analysis of HUVECs

t r anskieot g4 MﬂH‘h\R%r&rs%Emﬁf:alg-ﬁeﬁmé@@Qﬂcfdggn&is%p‘f@,%d DLL4 in
perforned. YW6.82 was used rLg
Human umbilical vein endothelial cells (HUVECs) ACS analy51s of HUVEC:s transfected
with control or DLL4-specific siRNA was performed. YW26.82 was used at 2 pg/ml,
followed by goat anti-human IgG-PE (1:500, Jackson ImmunoResearch). The results of this
experiment are shown in Figure Se. Binding was observed to untransfected HUVECs
(control) and to HUVECS transfected with a control siRNA. By contrast, binding was

significantly reduced in HUVECS transfected with DLL4 siRNA. These experiments
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foll owed by goat anti-human 1gG PE ( 1: 500, Jackson
| mmunoResearch). The results of this experinent are
W@ h@m4iesd Fi gure 5e. Binding was observed to PCT/US2007/070516
unt ransfected HUVECs (control) and to HUVECs
deinbadisiteRichetchnyit DL AM2ON WAk . 821 b cdBly tiadytb @adlogehbily xpressed
was, significantly reduced in HUVECs transfected with
Digy4in %&W: These experi nent sdenonstrated that
ant i . i €al.b¥inhi .
endcsansle O ProfiRenE%iR AR HLE Apljob WerkRed epdothelial cel
prdlifeedtivenin wifroh anti-DLL4 anti body i ncreased

endof helial .cell proliferation i itro Human . .

o kil epprehelial eelly fLOY Eovkee g 8 il sely in the
presélelof c8%LRured htif8n RKIATIRORaRf (SEPc A doHERR SPHTRNwRK b Rlistinct

fibroblast (SF) cells generate sprouts with a distinct

lurhenrbke $tivctire (Nakatswr M. Ngkalt MicroxessiRest06al 02-M 089 nsaddition of
Res .6 102- 3) ) Additi f i -DLL4 td bod .
Gy SR A T8 P hbtked kb P R AR v B PR (P

1ap PEASIStI frloBessing)of Not&H, eabiybiCbpihecessichge aétivigtoFh, protein
catal yzed by the g-secretase activity of a protein )

coplefs) iExn chssngl stapsiing Aoteh aghivalien (gl M rSearin GeltDayrBiol 14,

11} 8000 MicSay ofie b oSt Bhivky bt fo ) (an Es 0. 1. o

al. NBBE} 485,059, (2005); Milaad, Jakt alNTouicel 4332, BH956R004)) had the
(28%5) : Mlano, J .. et _al. Toxicol Sci 82, 341-58

samopidodt PrldY FhePoatag dfiver theghstinovmechapisgiialiese &ve gRatments,

e bt R ST R I REE Mo a3 TPRb R g Ki67

staatinerveailedthavthe Nobatred EGrsplautigg weis @vie 8t @evitercal lgwelafeedion (Fig.
that the.e nced EC s in s du o el evat ed .

1o}, 3F i Gt QPR Eokiste oL S SDOH TR eGSRt Ringp foymation are

suiiRktcd s Ycul fltMESF SRI0BY irdjlaRiS B HOKEHHIE BdnditiiRA medium, both
formati on are supported by cocultured SF cells. B

) . . .BY .
anti-e}}cMaly asEDE werewfitl ablegn ghhdngn &d) iedispreptipg (ig. 1¢), supporting
i-DLL4 Mab a e. still  .aple to enhance HUVEC ..
on 85 okt s B P el 4ol BTARR e vaion of
No@dh tlilafthd¥iti£dd BLDM ﬁfdtélﬁ resulted esi @AY SRHvaK PEHibiIBATFig. l¢).
activation of Notch by imobilized DLL4 protein
Thesedfindings sugagast Gat the eatieatign status of AHilsVNpish sigopling isgjosely

g - st that the activation status of
as%%%%ﬁl\\%ltﬂgﬁt&gcahfg#ggg is closely associated with EC
pr olExaaiplé 5:0Treaknanpwith antilDERY Aatiboily ivreased eblléthelial cell
anti body, i ncreased endothelial cell proliferation in

Pr?/]iiii‘?E)atEH\'iI“y’infbst natal nouse retina devel ops a
ste ‘E%ﬂ&%SQétﬁatylatﬁSﬁ’ée%ti&aéetv@l”oEs b Qtef’eo‘(&ﬁ}ié GRElResh REAMENGEI-
of evenhts (Stone, J . & Dreher, Z Conp Neurol 255,
defBBed48q(ch98 3} evoBey (Samdt ]. &HDrater,&1. . Con@eNkurBl 235, 3649 (1987);

Gé{@?&’@é?m%%?é@fk gg{g% g gﬂhg@fﬁ@%%ﬂﬁ%@% 'ophifiimol Vis Sci
43 EXRLEER00Y). PhorlnkAt 4nd dIh &M NS pRSSioh Bf DINE. 4N @RA¥iAE ECs in the

retinas suggests a possible role for DLL4 to regul ate
neonatdl metinay segoghta e paesiele s@ladert DLL4 to regulate retinal vascular development

(Claxton, S. & Fruttiger, M. Gene Expr Patterns 5, 123-7 (2004)). Systemic delivery of
YW26.82 caused a profound alteration of retinal vasculature. A massive accumulation of
ECs occurred in the retina, generating a sheet-like structure with primitive vascular

morphology (Fig. 1d). A significant increase of Ki67 labeling in ECs was observed,
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(Cdaxton, S. & Fruttiger, M GCene Expr Patterns 5,
123-7 (2004)). System c delivery of YW6.82 caused a
wQ@e@7ouwseo al terati on of retinal vascul ature. AP@EES1008070516
accunul ation of ECs occurred in the retina, generating
indicesing elevhicl eECslbrblifetraxroa (Big. hhpMhoictiry etht\sa@pwpﬁﬂlferatlve phenotype
nmor phol ogy (Fi 4 | ?( A significant increase of Ki 6
of egipel fFrginan heoskalodn ngenitdl myre sarrahgraeeingta alt@émdmgs

pr Olgrx%ir?fgﬁé ? oﬁss@ﬁ:ﬁﬂ roLemf DELENGA fir re%h*zﬁl eplthellal cell

hyp erative phenotype of reti upon
pralifeckioe i n neonatal mce corroborated the in V|tro

findings. Exanple 6: tjal f DLL4/ Notch
o AT oy o TR pedy F T (ioten. Esmaldrd (2005
Co%ﬁé(se 'Laét Jl Wgﬁm%a% 7355’ @O@))oft as'-:l-&% Nugltﬁﬁlidgag glégovx%vel?fﬁw VEGF

81g(1@lmga)s )mtegrtated inte §be Qﬂmﬁmsvmdlar prowesses; sudhow ayE@pvenous (AV)

. S al.in eratedlntoth |.ex vascul ar ..
iR 8RRkbAEnd RioktriEh Thlid Bt nllfof ARG rEREH Mancing
ad@ti@nd1ih edur@iahtcd apmbllidd p d@m\g@ry @aﬁdtfmmdeesqn tz8bra fish suggest that
evi dent demandi ng addi t| onal coordi nat ed

VGl Wﬁ@f cpyatoH g Notcloppdpiay dgring Fu%@flal gngathelial diffrentiation
B L

of NUMEC etusadl incReyel apfrea éxpté’ﬁlonaﬁ"mm(d(aﬂﬁﬁﬁ);l)owﬂl)éconmstent with
found that VEGF sti nul C%LI on of HUVEC caused i ncr

d
a reqept pert oR phewarghatm Ol aiM RytV Epoviyulation (Fatel, N. 8. etal.
f

@%&Cé&}ieﬁéﬁ&éogy 7{)%8‘9:5)2.?;}1&{#11& 9% L@Rse{lf‘ﬁ Nidféfgﬁ%’éd%P&!{}m% Notch
actGanoe (FiBeis @&uggw@g F! p@@lﬂ@&f@edbaakt meganingl yy, whichDLL4

itself | d f h i vat .
offpieig brelogy VISRl g0 NopSttiv: pERBaHU Ve prestimulated by
imB%bLREE b t@ﬁﬁﬁaleﬁfsecﬁ%%eﬂ%hﬁlah@quéﬁ(a}{gﬁ-%:acﬁﬁg nabmg th@absence or

Not ch pat hwa Bri were stinul ated by
prasemesisi§ DB .8 pi rﬁ6nla1 aftel stimulgded chdegenod DLL¢ gxpmgsion was

the ab sence of DBZ (0.08
ex?ﬁ%neg E% F% a?fl}aéllslss‘?[lth { ﬁi;iﬁ antlﬁ%‘c%’genous DLL4
ex pIN$l @ Iha\e cepf aRTcR@idn Y BEACS udia! fYdrh 1otkidg Notch 51gna11ng was
anti-DLL4 anti body. Notably, the hy pergl]rlollferatl on_of

stilEdgpandension; YGF 1 Bmhs 130 lﬁbﬁlg aRbewW RIrd tygaBnang iy ithastisY EGF Mab

obARAEPABH orle MBSt igt g bt e B ke ¢t Fmz g 10,
raisipg dtetpdsgblhey ﬂhemelhglr)]éetbmélgd;r?’gﬁﬁlfﬁawbr alndébe én pdrt RZo enhanced
Vﬁf@p@gm@gr g 'h‘b%k%@r&i@? Qeh %EW%@?&PE& FEsulfg iny ypregulation
of §RA P&e(q“ o/ E% Zc%rngglgél?n&twhﬁkq{e@ﬁ\l otPh 8¢ lﬁhﬂlgbﬂl\z/eEM@ﬁ sgﬁpressed

YW26. 82" or ed in upregulation of
the( dipeessiby pf VECIRRSY §ed. Yl g). ddeiofare] whiloVENGt @h abyupstream of

d.th f
D1 RSteh g Eana R e e R g e rgen
%ﬂ%l%l’yN@@ﬂﬁh@VE@@R2 cbteddibpt ch is capabl e of

i ne-tuning the response thr ough negatively regul ati ng
VEGExznml«pVeEmaﬂnenmﬁhpna -DLL% aatibadn blogkehendnthelinl cqll

renp atu}/n ant? Bi(ocEe(F qglt'lgle(!le lop(l:neelnlt

Besides the increase in EC proliferation, antagonizing DLL4/Notch caused a
dramatic morphological change of EC sprouts in fibrin gel. The multicellular lumen-like
structures were mostly absent (Fig. 2a), suggesting defective EC differentiation. In the Mab

YW26.82-treated retinas, the characteristic pattern of radially alternating arteries and veins
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differentiati on and bl ocked arterial devel opnent
Besi des the increase in EC proliferation, antagonizing
wri41NesBeh caused a dramatic norphol ogi cal cheeyESWN7/070516
EC sprouts in fibrin gel. The multicellular |unen-Iike
was bé&weed W dBsupaal. e niiios thyoth bsieole abffn QASIQB\)) staﬁmgg,e,sﬁlblmg; associated
defective EC differentiation. th
withipgraginak sricsice gvasepmmigscly eheeng (Fag a?c?? e?hl%wservpaaw Bap regparkably
/<IN
g PRl e AR L PEEY P PRATR, PR Rihes, from
diﬁfdnercthng]ss dsgoipghatlabe estdiial hde pEDLhAIN@cH imrnegtﬂatln@EC
d.f?o%gl etely absent (Fig. 2c). This observation was
HEHEIKEAY vy similar to the defective arterial
devehaRiprds: TFGPleB:ﬁi’fésmoﬁW‘fsMﬁﬁdeB‘ﬁét‘i‘v:i‘tio'ﬁddtﬂ% of NBEEE‘
di fferent angl es ted the essential role of
DL L$Amkhrdh Nqﬁclrm@luww, TRy BBEgrduhﬁg @r@mthad¢mnde@>@adrba8edlverse and
oﬂ%{)%%osglg rﬁ)ffegtr% otn ng%v\??{etgga{glﬁs\gg}rtop% : Inva,%tg :gngtﬁ ér?hlgi?lon Moreover,
theCDOF@yhthdep andieeh i Pﬂcdﬁaﬁnway@ﬂ@q)r@crwse@f(tjﬁﬁs@mp@s N4l Nat Genet
effects on cell diftferentiation gﬁgl i feration an

26 g 285wt h(20AR): Bshineh M b ple B Biok 1O, 33=p0HEOAMk f-arrsen. Heetril. Embo
J 2%@6&6 (?6816)51 Psi)ggr? ge!f%% 2(%318%85}5 gﬁAétHﬁH Eﬁsc%%tok’ hlkpklﬂgtge kALKI) an

E(Bipatifit T$he IZ%FB&Zelﬁtﬂaﬂ 9&lted ar aspm)ﬂmtlvﬂz EC métwalk 1nEl’r®§Dolﬁ sacs and
20, 1663-7 2001}‘)\/ For instan eficiency
artogqyeppys I 18h (A VRD: R PREOEPE § NE [0y mig W Ef‘éEV? Netch
r { e t E
T g B R e PR b aey Fmiosslr
Th(oh\M ,ascaBmh éhcﬁ@pfé (80e3)edhayledius é0 mivestigdeftbe possibldNadnnhction
| i (Ur

% ese %pat ‘&F fowktE%taﬁéﬁpé?sswﬂwgﬁé?@zﬁlgs?é was tightly
hnzé’d toﬁﬂéaé&aﬁa@gm of NBich, é@%eéﬂﬁlgttﬁaﬂwdtméﬁc&umact

possi bl e connection between theSe two path 3/
dOWoumarrt ofdvoteinpatbwpy ekogicthar, ofur fi@tngs §upipgtt a2hg exl«va@erem the
linked to the ac tlvathn statu
DLL4 E{Iamé FRYpe %.%jq_.bm%nat %&B?lut% gga(‘:[et‘ S\éﬁ&/ﬁ g%g,na n thfrough
regﬂwﬁl@ DHathegyessibagat Regage? urGFBIpaﬂmg&o pripRGE ECadiffelatiation.
wherein the DLL4/ Notch axis, serving as a "signaling

r outfeample P Bxpagment witlansryh B iangibpdy Bibitedstmen grioy th in
L4 expression and engages TGrFbpathway to pronote EC
ifferentiation. Exanple 9: Treatnment with anti-DLL4
ant iToatiecilyiddoedsehk pcu;mbte 1@t DL L4YNeotohaighalidg dediid yamor

address the possible rol L4/ Not ch signaling . ..
angiQESy S Ut CR I 9g B Eaest S DLIﬂ%QHé&PéHm%%M%% Heproclinical
turRér rQMé%gﬂgs %Hﬁ’f IR @ﬂ\w @610%%%&1&6 Qéxﬁ)%dﬂ“ﬂuﬁﬁ‘alr nidd@R (Figs. 3a-
nodel s igs. 3a-d I’'n HW7,” Col 0205 an

), AENA6. BafttteaﬂrnﬁmDWasmﬂtMtsd ﬁFﬂrglﬂnorSﬁCa)Q,hsPﬂﬁi\ﬁﬁ (%(Imaﬁhmﬁmﬂlor size). In

S|n|t|ated after tunor establish 25 mB in
all thyge modplsed seppigtign n grﬁmraﬁ%@r\geenége AERGEegtpent groups

be grge‘é@nsgdeglgfhgien%@% \r%’rpcgrgdogh'%s &R %Jél‘rigr 2?1}]&9 6fecﬁ%] ff@zﬁ{neE{ SYBF remained
statio buergwofwdckeof trexmomnin egida;tum to enfedutkadous tumors, anti-DLL4 Mab
also inhibited tumors growing in mouse mammary fat pads. In the MDA-MB-435 tumor
model, treatment was started 14 days post tumor cell injection. A difference in tumor
growth curves between the control and treatment groups was evident within six days after

dosing and became increasingly significant as treatment continued (Fig.3d).
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static over two weeks of treatnment. In addition to
subcut aneous tunors, anti-DLL4 Mab al so i nhibited
WO 20001143687 oW Ng i N nouse manmmary fat pads. | n PEEUS2007/070516
VDA- MB- 435 tunor nodel, treatnent was started 14 days
postW¢ ule® investidatddrnhehpaenof Woekihd PLEACRdIof IBGTOSN numerous
growm h curves, between the control and treat rren%@g%&u S
13

tuwsgrwrhdl@rweq}antq%l g paglglpdFigst 36 dddi HyManaZh
xel?c%%{?ﬁ%;ld}glllé' FSS g’ﬁ}’ié §ANLatARnt e[n%ﬁotr%ﬁthpwfeﬂgﬁgg as initiated after

nvesti gated e i npact o I ng
turﬁllutaﬁtabhsﬂrmnt‘(ﬂﬂ’a rom” hutwerosize). lmthe MWeimrmoatel both YW26 82 and

nical tu r deI S '
oG B en P e PRy ot o, b e combiagon of he two
treARE R wAThbst \éﬁgftnler R HEBNE MR $nddBi, tah@l\@}lafr&ﬁﬁleﬁ%{ved no

establ i shnment (>250 mmB in tunmor Size). In the M-
cffagpal tumbogliowivabeigas aerdmanit with/EGF2G. 8 2 shovendtsignafindaint tnéldntlon of

iy B s SRY RIS B (. BRNPh G R ol one
LSaMT médels, Vet STeRiatB BAE ¢h dnies, 8P f1@6de Wtk HRl/o8 WMMEGF
whereas treatment with YW6. 82 showed si gni fi cant

treatmﬂnb(& mafeolP. twise vegklywvas admintstrscdpeestaiishmanp of the tumors.

KME I
tn Gisgor B547 Prod S F W 363 Bscdiper A0 Ao PR TS, Puthcrmore, in
all afitHes/GHelt matentha torbinatidkgas feRed t YiIVCE. 82aakibyted walsanced

fadm ni stered after establishnment of the tunmors. In
EYlmo‘foni %@’@nﬁﬁﬁb‘l‘@l' V¥#Fs. 82 treat ment inhibited

xag{\kf(l: <10 "ﬂlegﬂﬁent':s’v'ﬂﬁ Qﬁﬁ'MEd‘ ahﬁb@(!l {ngfﬁja\%g(fggnor endothelial

t he conbi nati on was
celépmlﬂ“eta&mnenhanced efficacy in corrbi nati on vvi th
nment

22: %Bé@zqfﬁ%ertgﬁgg gfq]\-’%m#ilr @ﬁa&\ﬁ%}lg\eﬂgltﬂ%gﬂp{l mouse ﬁlmphoma tumor

mdAePok fv@srcﬁfak AR ISy gt&h&s Qe fdﬂﬁd ftﬂumu.mcm Mab RRhdicht RBulted in a
we used the EL4 tmouse Ui/ homa tunor nodel for
cosit

drapgggicunereashiig @lmoé@e}lakcalu y (hag Bl hdcqmlatst am-VElﬁH_had a

Ma t t :
00%18%06{1%55303 ¢ gff?é[?t? f%eésj,taltﬂt)ﬁhdbogﬂ? eilt(f:n I é gii ,smular efficacy in
thigiodelVEGF had a conpl etely opposite effect (Fi g.30),

al t hough both treatnments exhibited sim|ar efficacy in

t hi &xapwde 11:Baeapnentivith IpaRkbhantibedy ihihited upor vascular

peﬂﬂ% ody inhibited tunor vascular perfusion Since in
ro bl ocking of DLL4/ Notch pathway inpaired the

f or Satce amvivfo Blowkend oKBLE4/MNocthupaehviay inGairtdilg. foRagtioni df lumen-
was i nv stl at ed et her. treat th anti-DLL
like st SR AP g 3@ W%Sﬁnmeg%tgiwﬁﬂ @s&%%ﬂﬂaﬁwg‘hﬁal DLLA4 Mab
ca@s@fi %?ﬁlﬁag d@ifef:ﬂ 1ﬁ't§@ﬁm§)‘r Qf@&ufaltlﬁ@’an@fﬁ@&gﬂ SrrRRhf H%b@ RoW §temic

l'etin reveal ed that anti-DL t reat nent
pelrfmqm el FIRCdetikeseal edlthot amonDoL4 Il\éa;h urcratﬂnaltrterbsuhtgd of marked

rechEH o BERT BORHBUE AP ot O, )AL e PR Sfeh g o
art6AARBSuAN TR AR iPAPRY - ddficfent AlideQAuses anomalous blood circulation
(Urness, L. D. et al, Nat Genet 26, 328-31 (2000)). Given the critical role of DLL4/Notch
signaling in AV differentiation, both in embryos and early postnatal retinas, anti-DLL4 Mab
could impact cell fate specification of tumor ECs and cause defective directional blood
flow. Indeed, in anti-DLL4 Mab treated Colo205 tumors, there were regions where high EC

density was associated with low viable tumor cell content, implicating poor vascular
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(Uness, L. D. et al, Nat Genet 26, 328-31 (2000)).
G ven the critical role of DLL4/ Notch signaling in AV
waledo7asaee i ati on, both in enbryos and early poBCTEBZNNT/070516
retinas, anti-DLL4 Mab coul d inpact cell fate
furpesi Hurthat stodicohitilizingvasttlar mndtioigsinigies aed naeded to gain insights
. directional blood flow Indeed, in anti-DLL4 Mab
intp thepre¢iscomsediasdetefibrs, there were regions where high
EC %?;Qﬁiptlé’ IWLEQM%@ISQHSME%IF YinBi il STk nﬁ(ﬁlsb intestine
content, 1nplicating poor vasculartunction. Further
st udh mgjoutondeni sigpuy globall ialibitwagif ?Npttheis ittt ¢furesy s deleterious, given

needed to gai i nsights into the eci se vascul ar
e igEoac eantreth sinnaiher i Ihg e Eod Rl df rofmatal solf
reRAAEQRLAR BodhsthAR, NB%%i%lﬂ%\iE%isi reguifédr{ajn%msﬁ%a{fgerenﬁated

about™ gl obal inhibition o chis that it may b

crygpépreogenitaneslls i intsatinds €van ke, d1 b ogiab Natire 438f93ea@005); Fre, S. et

o SUATS SR04 AR L DR S RES A gminact

bldcRAUINGRéh 4@ivivRisNéaakduninghitdd Q8eerrdond iadoddnydduob @dRMNsivelincrease
cells inintestines (van Es, J . H et al. Nature 435,

in gdetaslly wobm)the Frypt canpastment (MNaridectabsTogeal-Spi 82, 341-58

R3OS, o LSER, FREERSH A7 o R0 By Y gt e s

intevtinand edicsitaeted W ithcdnsi-Dh L4 ddkebniiysindondhist@chemssiyvmal yses. In
increase_in goblet cells wi.thin the crypt conpartnent

contigst r3BZ jreatipgnt.do diffgrgness|in gelrh%lzl, crgpfcel glifforgeyipfion or

P el Sl S SRR B0 i

weakyt of-tBlatrdenviibighly. Furthenobiies iroe P&k Naly didmal ylsearshe ¢xpression of the

ntrast t treatment,. no differences i ) )

Nof et pee TS gt U DY g T GG 8 D14 et (Fie)

ThBdcabddIRSupretht @6AbA fae01 betRENsigMliny @i—i-af‘%ell@ﬁsﬁ*f&%d to the
control groups after six weeks of treatnent (Fig.4).

vageylar hgsteror e, anti-DLL4 Mab did not alter the

i on of the Notch tar. HES-1 in th ,
fgg' d‘|§'§s?‘lp n}/?‘dT ‘}?ﬁ?‘PF%tnc'iﬂf aaﬁ%?'ﬁ%%?ﬁﬁbyg%loeggﬁa flggil%tﬁldult retinal
vaédulgtudd . These results support the notion that

DLL4/ Not ch si gnal i ng is | argeérﬁ/‘ restricted to the

vas QUi blggigneed DELA kpd @ prcdound: igagedn thairetinahyasculpy deyelopment
: i 0 i It ' . :
i P B i PR b AL b s SRR bt on acul
retinat vasahlawas@ig.&xd) dews) Dph@giNot¢hsigeding iadritialideing active

adm ni st rat L&n (ff anti - Dngé anti body hals no visible
an@ﬁ%%’@?“dﬂ“ﬁ op ¢ ?S_ét“iﬂﬁ‘&ltan& SE Ul R VERY d@alﬁt_&?a}nc?hlﬁs‘f‘,greemem
wifRlthd/ nNﬂBﬁ‘,tHu%ihg El?ét éotﬂllgse'oc-f aﬁﬁ-:ljﬂlgﬁMag Wb R Glo! aéﬁarent weight loss or

angi ogenesi s, “but plays a l'ess inportant role in
aninoyl dedth vwas sbiervai inttenanba@ring miagwbemaosedwat t lhmighigstwice per week

R kbt BB FSSa G ok R A0 d SUCEH DBgpsite efects
onkfind WIREIBRAS bigheWronenRridasadnRthdrauiikariii ce per

week for up to ¢ s. In tunor nodels, anti-DLL4 Mab
and Thp foreETE weiigh Ispeciisqapon it eonsifiprsd e bo putfigient to enable one

ski!ll%? ?ngtlrlllgtall’{ & praScH 93 tirllvne%tigﬁ). nH(o)\\/vg\rlelr? PRITY m%%ﬁ?c%ﬂlor%n’osf tgg invention
in addition to those shown and described herein will be apparent to those skilled in the art

from the foregoing description and fall within the scope of the appended claims.
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The foregoing witten specification is considered to

be sufficient to enable one skilled in the art to
WQ@r@Cii3se9 t he i nventi on. However, various nodi PCT/EB100TI870516

of the invention in addition to those shown and
WHagcSihiediMEDESN wi | | be apparent to those skilled in

the art fromthe foregoing description and fall within

the scope of the appended clains. WHAT IS CLAI MED | S:

1. A ?Fﬁl@&gdff&f tréa'hﬁ%ta'tﬁﬁo@ TP or c@lf’ﬁ%%ﬁrferat?xre cﬁ?drher comprising

proliferative disorder conprising adm ni stering
admftﬁﬂcning/zm dhwting ambue obia L lathéretggamiss to 4 subgecs ubp@dtof ismch

eed of suych treatnment, whereby. the tunor, .cancer or

tregl|opt. SYSTIOP AP B PSSR P iy disorger A< hod

of claim1l, wherein the tunor, cancer or cel

proliferative disorder is colon cancer, |lung cancer,

nmel dndima nmthq@(ﬁbﬁﬁjmal vdierein thetthimdr, fcamcer peegll mgli&rative disorder is
COlpathce |caa (4aogla§iﬁg ated wi t h angi ogenesi s

COrpIGSi Y Sl irsfeng fd i ¥%tive anount of a DLL4

antagoni st to a subject in need of such treatnent,

mhereby t he pat hol ogi cal condition associ ated Wit h

ang o@e@é&l@é forstrating o @atholgeigabponditinn gopecaatethwvith engiggenesis

cofn? %ﬁger 1 159&‘111?%( nﬂ%e%tl%ggmglﬂﬂ%gﬁ%} ang% }mst to a subject in need of

sucfhl tidaan et whrclontheipathobigidah gor&htﬁ(ﬁf asa(bcuded/ e/hthraﬁgmgendsfs is treated,
i nhi itiﬂglvascular per fusi on. of ¢l aim

whgrei PHeeqpaY hotapghle StHBW&P% wogseélakqeélt@ahfﬁmﬂﬁn
/

1nlg’§lgr? Tdoth Il%é&egli dfsicf)f%%ﬂﬁﬁuonanﬁ]h%lﬁ% 1]1]&31@ d?\; aﬂ@%t or inhibiting
vasthbr eerusidre pat hol ogi cal conditi on associ at ed wi t h

angi ogenesis is an intraocul ar neovascul ar di sease. 6.

A method for stimulating endothelial cel

proli free kY dtlAmSHRIREdn tHR faaRMhRal Ssdtid ss@saaea with

conpri si ng adm ni stering an effective amount of a DLL4
angiggicsis 1§ atuntye, sedvicerc and/oeedbyrobivddiviealisosdercel |

proliferation is stinulated. 7. A nethod for reducing

or inhibiting endothelial cell differentiation in a

subjsedthe infetiREst PfimS3) Ghhetdie BiepRtHol SLAEAV EbEifigh associated with

adm ni stering an effective anount of a DLL4 ant agoni st
angipeengels $14] lBEROCUNTaFRTASCWMIEEMET-i al cel |

differentiation is inhibited. 8 A method of reducing

or inhibiting arterial developnent in a subject in

need. ¢f msthol forr eiaiutainte ahdothelidicol padifemtisi ard sudpjenin need of

ffective anount qf .a DLL4 a onlst to the subject
%&BW&P@@F%& aa@%ﬁt%%%ﬂ HER e pred 2SI s i the
sulggctr@géf@ﬂ)}“&ld%’fhe'hgme@ ﬂrbl'ﬁgrattl'dﬁ'?sr st¥@ggieyar perfusion in
subj ect” I n need of 'such treatnent conprising
adn1n|ster|ng an effective anount of a DLL4 antagoni st

| nh| g% %ggﬂogggf Pfaﬁllg ell%é?%&hllﬂ)gt?l{gav Stglp %I cgﬁ ﬁgjf ué@?a?loﬁ in a subject in

neddSEK treffRh SnfjdisafiidtifisRihPan bfeéthR SMRINESta PNIL4 antagonist
effective anmount of an anti-angi ogeni c agent.
to the subject, whereby endothelial cell differentiation is inhibited.

8. A method of reducing or inhibiting arterial development in a subject in need of
such treatment comprising administering an effective amount of a DLL4 antagonist to the

subject, whereby arterial development is inhibited.
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11. The nmethod of claim 10, wherein the
anti -angi ogeni c agent is adm nistered prior to or
wGeaiw3agsent to the adm nistration of the DLL4 PCT/US2007/070516
antagoni st. 12. The nmethod of claim 10, wherein the
ant - angicthge i ecdagdptor iithilbidng ninsdrenaedlagrefusioe it 4 yubject in need
with the DLL4 antagonjst. 13. The method of any
of Jychitipatmet ompiisiag é‘iifﬁmtlf‘r‘i@’l%ﬁq cfisslr o yanH Oégéﬂt% @t%&?nlst to the
AGRGLSY tufor VBSSIW: hehibglqg cel |l growth factor
SM%VECFE §§llf%e HEHL2 Faﬁ%113 wherein the VEGF
antagoni st is an antl-VEGF anti body. 15. The nethod of
cl ai ereln th antl antlbod
vl J e o aekar v thfgr:t&ﬁrywa?pr@ g 4migisipeing to the
suttJ Wttah RFfe SRR NP Of ALMAAISIchRG ek, ef fective anount
a chenot herapeutic agent. 17. "A net hod of enhanci ng
efflcacy of an anti-angi ogeni c agent |n a subj ect

haV| a cal.,condition assoc ith - .

anoit bR SRUMABRTR R Ml A oFEARRREEC ot Bipgministerea prior
to aﬁsu@ﬁefqﬁéﬁtl t¥ ehAdmRMAistrAfiorfo fRhe D1 AAtaAGRBHSE. | N

conmbi nation with the anti-angi ogeni c agent, thereby

enhancing sai d anti-angi ogenic agent's inhibitory

actipyi ¥e nfleﬁlod-r 14Tt IaoQ/hQJelnCﬁl?eg@i-\aaMZ%lﬁw% %erﬁt sha%rmnlstered

patho]oglcal I'tion’assocl a angiogenesi s
coﬁutﬂéﬁﬁywnathmbten,an&gdm@tr a cell proliferative

di sorder. 19. The nethod of claim 17, wherein the

pat hol ogi cal condition associated wth angiogenesis 'S

an gt "I‘ﬁ?ﬁ{é'ﬂﬁ)rd JreRY mﬁelan%uﬂp]@,ev&?eﬁelﬁ@he ahCard Ry g&u is an

any of alnms 1- ereint antagonlst
antapdnistoif vdscaiar |ebdm19!eha£¢ell gloevtimBtchodVEGFany of cl al ns

1-19 wherein the DLL4 antagonist is a DLL4

i mmunoadhesin. 22. The nmethod of claim 20, wherein the

DLL44anht BRehod oF c@mﬁqrsoevlh@[réﬁi th8 MHGO Stag Ardst 1sTatheaﬂ{rpVE@¢

of claim 20, wherein the DLL4 antibody Ts a human
antghdybody, a humani zed anti body, or a chimeric

anti body. 24. The nethod of claim 20, wherein the DLL4

anti body is an antibody fragment. 25. The nethod of

cl a1y The maftRdeifit]dife 4aivhedatic BARQITEGIE antthody felbsvacizumab.

Fab', Fab'-SH, F(ab')2, or scFv.
16. The method of any of claims 1-15 further comprising administering an effective

amount of a chemotherapeutic agent.

17. A method of enhancing efficacy of an anti-angiogenic agent in a subject having
a pathological condition associated with angiogenesis, comprising administering to the
subject an effective amount of a DLL4 antagonist in combination with the anti-angiogenic

agent, thereby enhancing said anti-angiogenic agent’s inhibitory activity.

18. The method of claim 17, wherein the pathological condition associated with

angiogenesis is a tumor, a cancer, and/or a cell proliferative disorder.

19. The method of claim 17, wherein the pathological condition associated with

angiogenesis is an intraocular neovascular disease.
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20. The method of any of claims 1-19 wherein the DLL4 antagonist is an anti-DLL4
antibody.

21. The method of any of claims 1-19 wherein the DLL4 antagonist is a DLL4

immunoadhesin.

22. The method of claim 20, wherein the DLL4 antibody is a monoclonal antibody.

23. The method of claim 20, wherein the DLL4 antibody is a human antibody, a

humanized antibody, or a chimeric antibody.

24. The method of claim 20, wherein the DLL4 antibody is an antibody fragment.

25. The method of claim 24, wherein the antibody fragment is a Fab, Fab', Fab'-SH,
F(ab"),, or scFv.
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