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WD 2008/ 060705PCT/ US2007/ 070513 ANTI - DLL4 ANTI BODI ES
AND METHODS USI NG SAME FI ELD OF THE | NVENTI ON 5The
present invention relates generally to the field of

woRhg6deh@r bi ol ogy. More specifically, the i P(V_ﬁ%&io@ﬂumsm
concerns anti-DLL4 anti bodi es, and uses of sane.

BACKGROUND OF THE | NVENTI ON Devel opnent of a vascul ar
supply is a fundanental requirement for many 10

physi ol ogi aaTIAHL ANIBTHIIES ANDIMEIHRIDS ASINGRAME
grow ng tissues such as enbryos and tunors require

adequat e bl ood supply. They satisfy this need by
produci ng pro-angi ogmﬂ O PIE INVH

m onot e new
bl ood vessel formation via a process ca
angllsguerent igventier taldtes senero by footherficided moslzecalac binfslzgx More

spofitbalf AR enl 0L G B0 L KPR LNAT B9, B crh RNV Of

ow n eps: a 8
proliferate from existing ECs or differentiate 15from

progeni tor cells; @ coal esce to form
cord-1ike stlructupgsCIE %ﬁﬁ?% NEENREAN under go
t u bdvepphRed f atvasdubi BppBpRel findintehtal @it &t fdr By

exi Etl ng cords or vessels send out sprouts to form

PMI@&O@%F& npdelagical preyespsi dictivele stagegigposgue ysembryos and
tmn%%q%ﬁﬁ& 4 M&ﬁﬂo&%gpﬁig' gy ?a%gil\); R e l%gpro %g%r?] angiogenic

peri - endot eli al are recruited to ‘encas
facteﬁdwhﬁb prostote ndye bloog W@mld‘mrm@marvmtaanawsecadﬂnd angiogenesis.

Vel RbaldiNE} 08D Dol R i SRS S many of
the follwefie st@lsi o) eﬁdxrthéiat gils (E@s)gﬁdﬂsf,eraaartebmm@targcﬁcad orQl@férSntzate

n the he nahan, e ce 277 48- 1997)
ﬁoﬁlﬁﬁ)ﬁﬁﬂ@f;&g‘ﬁ OB)Z}:E_@ mlg{H.F an I ese%fﬁ)gfarm gorgggg 2@“‘{“?'9%2 Vascula:r
cordsthal wld¥rp& uﬂfuﬂﬁg@@éﬁs 168drin Jebdoldl itk 8 c&dPRnen; d) existihg cords or

is now wel | established that angiogenesis is
vessetiend et spropis te FEmpaeandgariesicls; erpraniise yaseylartlexus undergo

furthbr SOH SRR e aJJH%EI% ingg rgflj{ZR leh(gotl%éﬁbgpéeﬂf M TBIASH BRaSe the

at her oscl er osi ropl asi a,
endprbpliah glb@my)wdmg oaingenpndel andmectdubnry ﬁmcnwcm khervessels; such

cellglﬁlt% %g)t ﬁgytgsl i &ﬁaﬁf’cagﬂfa%gs? 3 t%l ) e%at or larger vessels, and

I a
myagelid etlhtie thertran) Hﬁnz{h@g@a&ﬁaé 2'1371348( MID)997)§1 Hega,aﬁ& Wodddzie;,

Nar RGO S AEB 0§ 5L @t{g’gs Lhd 0SB e & 0@3333%

PS Of ik aswSwell@lakigred ﬁfat éﬂgmggﬂemﬁ' %phcgb@% the pathogenesis of a
267:10931-34 (1992); Kl a un et al., Annu. Rey.
varigiypd digprdses: Those3nclpdegioliy i urmgrg ki piaytasis, athergselergbigsretagental

fibréH1 582 B ERan, drﬁ'as ﬁﬁ&%aﬂﬂﬁh&%oﬁ L @@ﬂf&? glséseisuah as

nam c roac rner A I ntwort
prolf gqatwmq:tl(upmﬂngl, e.Deiabetic rbfﬂ;opﬁ@@&)ge—rp]pteﬂl (ﬁ%ulﬁﬂdﬂgsnerahon

(Al\)gfg) %goﬁglgca Fa? g aﬁcé%uan?ﬁmgﬁ% c’uﬂn ?p%ar%g% ﬁcl':rg gsglg artu? other
tissum,ahdnﬁasatag agthudkis @md ]}ilbﬁvs?ﬂl Fr’]tﬂldﬁmlﬁlﬁhff%’lf‘tf(l Eram. QBE|10931 -34

an t a t umor,  Fol kman et a
(19RReeeS5 85 Dol PRy HeRLIa) Drath Gmervip “Vascular
dise@@@,g/[ﬂ@gﬁﬁﬁﬂa%ld@ 2R0I4¢ ﬁ?s@&]a.?’AZbynanuc Approach, Garner A.,
Klintworth GK, eds., 2nd Edition (Marcel Dekker, NY, 1994), pp 1625-1710.

In the case of tumor growth, angiogenesis appears to be crucial for the transition

from hyperplasia to neoplasia, and for providing nourishment for the growth and
metastasis of the tumor. Folkman ct al., Nature 339:58 (1989). The neovascularization
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allows the tunor cells to acquire a growth advant age
and proliferative autonony conpared to the nornal
cell's. A tunor usually begins as a single aberrant
w Rloknddhjsch can proliferate only to a size opcutRWnms1s
cubic mllimeters due to the distance fromavailable
capillary beds, and it can stay " dormant' without
allopgsrthymmog et acaire dicesyehriadwaniaga andproliferasivg apeneroyicohpared
to tgen Iéérg}gaie%elﬁg'n%htﬁeﬁg?@%&elﬁ% ﬁeﬁég&?@aﬁgﬁe ab % {;IF% ich 0?1} %rohferate
only £hizgpefcl ficfvenbic eniHincbtaratioe © thadistame\Vronapiailblste yapiliopteds,
ssel s...,These n ned bl o vessel s ot onl
andfFE B Ao B B R dSERRGID P AoRE P

timél Sémé Qindr Bellsdh&seichad ﬂ'@T&ngllﬁgcxﬁ@ﬁ@n@@p@@tdcﬁfht@éndothehai
met astatic tunor cells. Accordin a correl ation

Ceﬂﬁa\ghlﬁ%%ﬁq lifspte prbmatg s ied v deRdie l@ﬁ YRk dsssdealy fprmed

b1o$&'{?@3£e1§ﬁﬁtoh@%10m RAlhRR orSRIVAARY prirhhrd leitrretﬂfe biso for the
cancer as wel as I n sever aI ot her turmrs V‘é dner et

dissgtminating m@@mlomzatmmf nRpastatic guriargelly. : Addordinglwta cairelation has

beeéggfe%fg%ﬁgv %% égﬁ e%%%e‘g%ﬁli%écmn% ge&ongtan(f%atltent ARGEN in

bregsoodnced astwed aa gsevg@hdthersuinbesh Weidnott eM Engde déd0824:1-6

t it is beliey t, n scul ari zation of t
198t omk shrle Lapeeh it HERBA DS betr sty torcatilarso
(19@@)9 Tag 9&@@& ﬁlesﬁanmﬁisaﬁa lcSnted1Ghd Aigidakhi® Eﬁt&}ﬁ@ bt understood

(1):27-31 15(1995)). rocess of
buteta%E@J}ea?d @éwwﬁ@ﬁlﬁzaiﬁgn of gmqrwaﬁ%@ﬁnlfﬁtf@al by getdaiapce of a
i YA€ t _
P8R0 SRR SR I v
(19%bwn to regulate EC differentiation, proli ferati on,
m glrh%zﬁrgcréfsaorl’dvas k uﬁeve oga(r%]ngﬁnlic %tt]l%ha? {'e?&x ggﬁ%hﬁl a4 e g signsﬁcant
nmr(BéE@'—i)lol&aﬂesbﬁﬂﬂtlﬂ&cret&lrfhd:tf)tsqdochﬁ:ed lbbEsM@)tncﬁ@ telﬁls have been

i nvol ved i timul.atin I ogenesi s an i nduci n
ol S b 0 BB Bl LS 00
likek@udmud. [ 1eT{?a@c¢1b1rksi1uweﬁ51@§ovbtheadt&wEgF) Bk

si ngl e VEGF al Fefe results in enbryonic |et haI ity
1d€$'éieatﬂ§ thedey ok dpiobied abptamylating preigerpsisynd Hi igdycieg wecular
'perrh&lbﬁlpt? fevgh Qtpeﬂeﬁhdc%yfl Rl {44! ng{gi 99@5 ' ﬂﬂ: ﬁHdlﬂ fiat the loss of even

vascul ar system Furthernore has been shown to
a sitgle ¥EKE allvldiauts in afibreny thalitapéinate anmplscbltreld played by
thlsv‘r\%cwr 1%%1”8(%?«'81(2) 2 ang.g(iij Hltr aeren%% 10 ‘\}Eﬁi‘?’ %d ar. sgsteFI%r urtﬁermore
VEGY daebden essadiolby atkes ntm;amm df yle@sfashﬂmﬁnudmm;mted w1th tumors

exam ned,. Berknan et a \Vi
andﬂ“:‘?@ ‘?'ar %?95&?1’ et OTHya ot ahiuﬁ‘@#?cﬁ%@fowp% F@@\g%]'}i
oveﬁ&ﬁf%hcﬁ 'bg’ﬂ{o maJGiaﬂ}Qﬁ Elul'ﬁ&@ tun@ds dlodinstd HehiBfad) 6t alVBL t%z Nnvest.
rit Cancer 73:931-34 g1996)) Dvor ak et
o1 p- 59 (Aﬁ??»)gBrowqﬁeh Huyag: Hghal. Mg8¢-2008P5); Bomyrs e al¢ Gencer
Res Cﬁ”&ﬁﬁtfsét%@g M@H&L Bt Qf Byﬁ_‘g: dche?W% 9& lﬂh ‘E@;@; %J&a@yt ¥1 \
correl ated he presénce active proll ation o
Am.A Bathol 46 &029- $9h(1|335)1 ents w t h di abetic and ot her

e ST ot Aol BRLEOPILRIER v hity BrBlenf comelihed to he
pressﬁcwijfaswmehﬁﬁﬂem 8f bladb@desstlein meiahts wathidtbetd andiobieri n
tients

|
isch S oo et at M A e e R AT FER
Furﬂ{é&loré\%ﬁidles %Zv@cﬁa@lo@@trzﬁécﬂ-@l@ @c)cahzatlon of VAW in \’,ﬁ%idal neovascular

neutraI|2|ng anti bodi es suppress the growt h of

vari ety of human tunor cell lines in nude mce (Klm
et al., Nature 362:841-44 (1993); Warren et al., J.
Adin. Invest 95:1789-97 (1995); Borgstromet al.
Cancer Res. 56:4032-39 (1996); Melnyk et al., Cancer
Res. 56:921-24 (1996)) and al so inhibit intraocul ar
angi ogenesis in nodels of ischemc retinal disorders
(Adam s et 10al., Arch. CphthaInDt 114: 66 71(1996))
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fragnment, ranibizumab, has been approved by the FDA
to treat age-related (wet) macul ar degeneration. Both
drugs are being investigated in ongoing clinica
trials. It is clear that there continues to
be a need for agents that have clinical attributes
that are optimal for devel opnent as therapeutic
agents The invention described herein neets this
mem I?ﬁb%el%gﬁ'fegféﬂg An. hﬁ(f ePaNeS hibeSe Ophthalmol. Ml Sci. 37:855-68
ces C|ted erein, |nclud|ng pat ent
099®ppllcat|ons and publlcatlons are incorporated by

r ef G SRES nbfralilh !g 5nti%9:§1ls§ &hress %Wogmﬁﬁty@f ﬁlﬁ‘l’léﬁl&%@r cell
B G e | B

is In part base ntification of a va

fines &f nue micelfK imptiaby fﬁf@?é‘ﬁﬁéz §%1u4fir£1%%)=u Wt dni Ud%t @gesf 1$5:178997
(1992%&% e al. %%Qc(fﬁf R%Q HEAEH.- 59*{%9%?%@@%&1 @ﬁ&%ﬁﬂéﬁS@@Zl 24
ortant” an vantageous t

erapeutlc tar
(199@hendchise dibduiinteaopigangieserevip ouidels ohschamiy rﬁé}@%ﬂ%ders (Adamis et

al. Agﬁ.@« ghz‘ﬂcﬂmpl' ﬁqld&?(é%ﬁe%&%@ A-PEGREERFon@f antiBtflies or other

osure d herein, provide inportant.
inhibitbre PRYEGE petion At peimiineeanidatagion ths treasment ebtumgrs and various

Intrac%gfa:gﬁeto'vﬁgulﬁ%s%ﬁegg % anﬁg&ﬁéstafe%&nﬁéﬁ Qb b}@aﬁiﬁ)% W Hg17, 648

expression and/or activity of DLL4- No

¢h
publighed émlmv 1pa9R%ayd in %@@@Héﬁﬂgﬁngi W@ H%/“%ﬁ%&"%’sw%’]&hed October 15,
1998PLRY %Eaﬁsn%&y b&%&Eﬁﬁéﬂ he%rb%en Af,bltosemqh@mm ¢dr@se Af

acture related t 4 bindi ng. The present
combanayem vz ehepxoﬁn@xamesegmmt%@nt angcifip gAncerp piyl AnSEY A antibody

fragn?eﬂ? Cdnfdif a{) )ﬁapbé%ﬁi ﬂr&reglbg' fhe FIA dofre@y —%?a@c%“{@vet) heng

I'S provi an |so ated anti-DLL4 anti body
degenppation. Bpth@rug@@ra)aelag invesgigatein@ngaingelinieflrt8ds. f our or

f : M & d J%Pﬁlﬁ MR @thltlﬁuers %ﬁhe@%ﬁgeﬁ%%@%@&lﬁ@dl G itRks that are
foup consistin f: (T)HVR- LI conprisin
optm@éﬁm ém@pmsnw therapeyfie pedofs- mhe jvention §esm¢@vsrmwsgl5ﬁ@§ed and

p“”bﬁ?&ﬁ5b%%§ (i 1) HVR-L2 conprising sequence Bl -B7,
B7 is.SASFLYS (SEQ ID 10NO 11) (iii)

HVRRU rFererpapeifed herginsiaeluding patent appdjcatigheing ppblicytions a]resmcorporated
by refR¥d T datdfcfy. | D

SUMMARY

The disclosure is in part based on the identification of a variety of DLL4 binding agents
(such as immunoconjugates, antibodies, and fragments thereof). DLL4 presents as an important
and advantageous therapeutic target, and the disclosure provides compositions and methods based
on binding DLL4. DLLA binding agents of the disclosure, as described herein, provide important
therapeutic and diagnostic agents for use in targeting pathological conditions associated with
expression and/or activity of the DLI4-Notch receptor pathways. Accordingly, the disclosure
provides methods, compositions, kits and articles of manufacture related to DVLL4 binding.

~ The present disclosure provides antibodies that bind (such as specifically bind) to DLLA.
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NO 18) (i v)HVR-H1L conprising sequence D -D10,
wherein D -D10 is GFTFTDNW S (SEQ I D NG 1) ;
15(v) HVR-H2 conpri si ng sequence El -E18, wherein
E1-E18 i s GYl SPNSGFTYYADSVKE (SEQ | D NG 8) and
(vi)HVR-H3 conprising sequence F1-F15, wherein Fl-F15
i s VYYCARDNEGGYFDY (SEQ ID NG 9) ; and '
(b) at |east one variant HVR, wherein the vari ant HVR
- seguence copprises dification_ of,h 2 | east. .one
” e et P sa i e ot ReRCh R RS s
| N(apMBeaa85R6atvo, thiB€ F&ur oS fiprgyérodathbimegi@qHARE dequences selected
. nti-DLL4. antibody conpri sing: (a) at | east
om GREOPRBIYIAF ¥e, four or five hypervariable region
( Edl)\/R) Heqq?ru)zamprlﬁﬁé RGhcack Ar-am tWiereir SUR1C oRAKIDVIGIAVA
i) HVR-LI conprising sequence Al -A 1,
(SEQ/H?&T% WA -AT is RASQDVSTAVA 2% (ng ID NO 10)
(idi) HVRVRA 2coRpriiisd REuaeBBBCeviBleiB?]-Blires ASRLYBISBZ ID
NOlIS SASFLYS (SEQ I D .NO 11) (iii) HVR-L3
&brrprl si ng sequence O -C9, wherein Cl-C9 is QQYNGPST
( S(E@ | DTMRUIBEbmBAing/elhéRed L1-Copppicrei OCS e(R@BCECSTVT (SEQ 1D
NOI D10, wherein D -D10 is GFTFTDNW S (SEQ I D NO 1).
(BQ/) HVR- H2 conpri si ng sequence El -E18, wherein E1-E18
| S(iSV1NRNBGATERYAESVKSq(GECD D IRy ei@DE-D 10 is GFTFTDNWIS (SEQ

ID NO:1);

(\V)k HVR-H2 comprising sequencé E1-E18, wherein E1-E18 is
GYISPNSGFTYYADSVKG (SEQ ID NO:8) and

(vi) ~ HVR-H3 comprising sequence F1-F15, wherein FI-F135 is
VYYCARDNFGGYFDY (SEQ ID NO:9) ; and |

(b) at least one variant HVR, wherem the vanant HVR sequence comprises mod1ﬁcat10n of

at least one residue of the sequence deplcted in SEQ ID NOs:1-18. _

In one aspect, there is provided an isolated anti-IDLL4 antibody comprising:

{a) at least oner two, three, four or five hypervariable region (HVR) sequences selected
from the group consisting of: |

) HVR-L1 comprlsmg sequence Al—A] 1, wherein A1-All is RASQDVSTAVA
(SEQ ID NO: 10)

(i1} HVR-L2 comprising sequence B1-B7, wherein B1-B7 is SASFLYS (SEQ ID
NO:11)

(iii)  HVR-L3 comprising sequence C1-C9, wherein C1-C9 is QQSYNGPST (SEQ ID
NO:15)

(iv) HVR-H1 comprising sequence D1-D10, wherein D1-D10 is GFTFTDNWIS (SEQ
1D NO:1) & | ,

v) HVR-H2 comprising sequence E1-E18, wherein E1-E18 is
GVINPNSGATEYADSVKG (SEQ ID NO:5) and

(vi) HVR-H3 comprising sequence F1-F15, wherein F1-F15 is
VYYCARDNFGGYFDY (SEQ-]D NO:9); and

(b) at least one variant HVR, wherein the variant HVR sequence comprises

modification of at least one residue of the sequence depicted in SEQ ID NOs:1-18.
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(vi)HVR-H3 conprising sequence F1-F15, wherein F1-F15
is 35 VYYCARDNFGGYFDY (SEQ ID NO9) ; and (b)
at |l east one variant HVR wherein the variant FIVR
sequence conpri ses nodificati®h of at |east one

resi due of the sequence depicted in SEQ 11D NGs: 1-18.
4a Disclosed is an isolated anti-DLL4 anti body,
whBiselbsedas dnlisdlatddentii 11 g@iody.mhefeirt fhiall dmeihdgd jorm of the

nd s
oG ey O AR o AP Sl i@ B B BE G Douc
500 pM; oi Isetteve IAs-lméllaﬁltabhsthedi ini the 4rh binding affipitn dff fn@aad foiityir¢egptor can be

d ' _
dereripo it e b Spie o SEERL A G008 (IFLSEIAEE dffidifurive

valued Nedorddiigly, od Or@w&ﬂbbdhmaﬂlﬂ e biudibg eﬁimtﬁls expreksqigis Kd viahiesoand

' reﬂeg?samﬁlgglggﬁlaing %g'e eggd: I rrq’lfn{nlngeldtaxldg? eﬁ@&& %&%ﬂliﬁ%d@efembly,

rinsic bin “f 1 ni
bindiwg 4ffining i mmmmd mvund; whethef hecel free @nﬁﬁabcblgtedammg Any ofa

num t&h%ﬁ Re ab{( arrt]ijn&u({mcﬁnthos\é dFS%rlE%%%%I%fn gaé\'bg uyeldtt{) tha.m binding

ree cel'T-associ at
afﬁnweaslﬁremeﬁtﬁ} mrthidmg, fof emmhy&akqnc@madmmtﬂueoaaw (RIA) and ELISA. In

somec?ﬂ'&vgél H‘IGB e?tgéj ?n%lcjf)llrlptle ant1go %m‘?l’s t15th 191?11 %%pm&ge PLL4 with.

Heasdrengnt s, | nc
simil@adiinilyei,e. Bie amdrng @fDnjty lfcadumanmﬂh@asls awre(tRmAI)OOefdd nferd @Agss

th
a2 AR Y o R Pt TR e P R uman
DLLAafsfno Micke/than 10efold there bi lashi thegy thef Binding affifityr fohmeoma DDLE 410 sgme
0 nore than,100- re or S

ey B30 0 B B IS OB o
bettet) bidbotigs 08 pM aribbyerf or human 15 DLL4 is no nore than ‘

10-f ol d .nor e an e f r

m)]ag OﬁEﬁsl]-an ITOE tesci alg?é%)&r%% t1bot& vpﬂerf]t:?%g]ﬁﬂﬁ% g@'lgé f&"ﬁl of the
antlb&@&@b(ﬁﬁ@ﬂjf bipdiuncis DimJAs;ethBUdaAof\nbdmz X Br ntd:pettg, gfabpwlt)g/lo ot

et b '

vty AOT S @] G5t oo TARRNL ek B o
determined biing @199 B vii}G éfassayoind th@eant in bamiyoﬁm@oet& io€ quahtjtative

bi nds human DLL4 with a kon of about 2 X 105 or

valuie§att'ar or about 1 X 105 or 20better. As i's
vveDisele&ﬂabdni isdael] eintib(tdyehaabmds 4 hgné bihdiog relgion df RELbfIngome

embogn\%:éq;sr %’f’ yso. eﬁ ggt%égg Bﬁ)l(ris qaclgo)r:y& e eglgﬁﬂg11{éggonﬁ§tﬁr%%f @p%nﬁgtlng

esseniallsi efttlye ]D}thzqematteﬂlhht dcmeun/ &l wew®.embodiments, Tiesglladgieuitibaly binds a

pOlYREBté(,C&??L’%]EISeI%_?%}S}S uhgéslf 6)%2(%%}5 W‘%g’eﬂﬁ%@r ?xﬁ%a%ﬁ{’iﬂgz 2,1-252, 1-

286, 8024, ndiyr 1102d6 oBhypah Y3dépt | de conpri sing, consisting
or. cqQnsi st i Sse I
explrsgle%% IWE{FOI"?!%%%%%L Ol Borggf tha?fr%c%n&)e%eg %tPINID%H receptor for binding
ofDlLlsaoI ated anti body binds a pol ypeptide corrprl si ng,

COBRLE0 5o SEOST S AR L 800 114

biologl‘ballauﬂiﬁaﬁ DLL4. Di sclosed is an i sol at ed
fgllt’)lsf)o L}?]agla%' tﬂ%ﬂfiﬂnpbaody COMPELE wi th Notch receptor

(a) at least one, two, three, four, five or six hypervariable region (HVR) sequences selected

from the group consisting of:
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30Di sclosed is an isolated anti-DLL4 anti body that

i nhibits, reduces, and/or bl ocks DLL4 bi ol ogi cal

activity. -Disclosed is an anti-DLL4 anti body

conpri si ng: (a) at l®ast one, two, three,

four, five or six hypervariable region (HVR

sequences selected fromthe group consistin

(i ())H\/R— HYRddrepmpssingregeegeraha | Alwhagein Alghé} é&?ﬁS@D‘ﬁ@TAVA
@VSTAVA (SEQ ID NO 10) 5(ii)HVR-L2 corrprl si ng

'(SEQsequence Bl - B7, wherein Bl-B7 is SASFLYS (SE

NQiiL1) HVR-L2 copipiising senurneedB CBAprtiesimyl-Bé évY@I(SE@ID
No:Merein G -C9 is QQSYNGPST (SEQ ID NG 15) (|v)
R-H conprising sequence Dl -D10, wherein D 1-D10
GRIBTDNVYR-1 (SEQpigtDenieng C1-C9, wherejn ' 1-FR/R QRSYNGPST (SEQID
NO:1§PMPri si ng sequence El - E18, V\herel n El-E18 is
| NPNSGATEYADSVKG ( SEQ I D NG 5) 5Fq(} 'ﬂ)l
HVROH3 IEGRPTi @mgﬂg@@awe%DHDlM@er%BH,ﬂiﬂ ERDN WIS (SEQ
DN CARDNFGGYFDY (SEQ ID NO 9) ; and 15(b) at | east
one vari ant HVR, wherein the variant HVR sequence
co(wi)rl SE¥R B diomposing sausee B El b adercdd F185p due of t he
Q%a‘, ¢ RBRQ)laf NOs: 1-18. Disclosed is an
GV an I = ant %g%y conpr|3| n% a) at | east
oni) tvﬁVRtHﬁr@m,prlﬁlomeqmﬂw FIELhyberindii déllse r egi on
VYY Wﬁé{ﬁ:ﬁgg Iq@tg d,fgr om t he group. consi sting
3 &ﬂ%l ];gonpr 5ing sequence Al -All, wherein
A (bNtlleaS@H%@BVR\We(fﬁE@e [vayiaggHV R@yquence compnses modification of
at least one residue of the sequence depicted in SEQ ID NOs:1-18.
D1sclosed is an anti DLL4 antibody comprising:

(a) at least one, two, three, four or five hypervarlable reglon (HVR) sequences selected

- from the group cons1st1ng of:

i HVR-L1 comprlsmg sequence A1-Al1, wherein Al _Allis RASQDVSTAVA 7

(SEQ ID NO: 10)

{i1) HVR-L.2 comprising sequence B1-B7, wherein BI-B7 is SASFLYS (SEQ D
NO:11)

(i) HVR-L3 comprising séquenc_e C1-C9, wherein C1-C9 is QQSVNGPAT (SEQ D
NO:14) o 7
(iv) ~ HVR-HI comprising sequence D1-D10, wherein D1-D10 is GESFRDNWIS (SEQ
D NO:2);

(v) HVR-H2 comprising sequence E1-E18, wherein E1-E18 is

‘GVINPNSGSTDYADSVKG (SEQ ID NO:3);

" (vi)  HVR-H3 comprising sequence F1-F15, wherein F1-F15 is
VYYCARDNEGGYFDY (SEQ ID NO:9); and ,
(b) at least one variant HVR, wherein the variant HVR sequence comprises modification of
at least one residue of the sequence depicted in SEQ ID NOs:1-18. -
Disclosed is an anti-DLLA4 antibody comprising:
(a) at least one, two, three, four or five hypervariable region (HVR) sequences selected

from the group comnsisting of:
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(i1)HVR-L2 conprising sequence Bl-B7, wherein Bl-B7
is SASFLYS (SEQ I D NGO 11) (i ii) HVR-L3 conprising
sequence C -C9, wherein O - i's QQSVNGPAT (SEQ ID 25
NO: 14) , (i.v) HVR-H CO%TI si ng sequence D - D10,
wherein DI-D I 0 i's GESERDNW S (SEQ I'D NO 2);
(v) HVR-H2 conpri si ng sequence El-E18, wherein El-E18
geY mnamsmmﬁ&/g@@&@l-mwmem BOAVI )SEM?SQ@VSTAVA
w@kﬂg sequence F1-F15, wherein F1-F15 is
FGGYFDY (SEQ ID NO 9); and (b) at
| e@gt OHERMARrdomptisitdARquanteB EBR, wivesivB-BAFSANRY S (SEQ ID
No_lﬁgq_uence conprises nodification of at |east one
sidue of the sequence depicted in SEQ I D NGs: 1-18.
- - Di-Gi6) OSHURHS campasitg sehdnde QRCP pdwieic@ PP isd@YY TEE(RYSEQ ID

NO-l% | east one, two, three, four or five hypervariable

gion (HVR) sequences sel ected fromthe group
cofig)i St HWg-HIf comptisipghdgudnct DE-Brpr wisraigDs-E4 0 er@IFTDNWIS (SEQ
]])Néll) wherein Al -All is RASQDVSTAVA (SEQ I D NO 10) '
(i) H\/R L2 conprising sequence Bl -B7, wherein BI-B7
i S(vPASFHVYB-HShbQphbndqidnre E1-E18, wheieini B1-EMRs L3

oGRS B E RHE o Gandter el 1 O 1G9 s QSYTGIVT
. (vi)  HVR-H3 comprising sequence F1-F15, wherein F1-F15 is :
VYYCARDNFGGYFDY (SEQ ID NO:9) ; and

(b) at least one variant HVR,-Wherein the variant HVR sequence comprises modification of

at least one residue of the sequence depicted in SEQ ID NOs:1-18.

In one aspect, there is provided an isolated anti-DLIL4 antibody comprising one, two, three,
four, ﬁ'\.fe or six HVRs, wherein each HVR comprises, consists or consists esséntially of a sequence
selected from the group coﬁsisting of SEQID NOs: 1-18, and wherein SEQ [D NO:]O corresponds
to an HVR-L1, SEQ ID NO:11 corresponds to an HVR-L2, SEQ IDNO:12, 13, 14, .15, 16,17, or.
18 correspond to an‘HVR—LB, SEQID NO:i or 2 correspond to an HVR-H1, SEQ ID NO:3, 4, 5,
6, 7 or 8 correspond to an HVR-H2, and SEQ ID NO:9 corresponds to an HVR-H3. In one
embodiment, an antibody of the disclosure comprises HVR-L1, HVR-L2, HVR-L3, HVRQHI,
HVR-H2, and HVR-H3, wherein each, in order, comprises SEQ ID NO:10, 11, 12, 1, 3,9. Inone
embodiment, an antibody of the disclosure comprises HVR-L1, HVR-L2, HVR-L3, HVR-HI,
HVR-H2, and HVR-H3, Wﬁeﬁ’ein each, in order, comprises SEQ ID NO:10, 11,13, 1,4, 9. Inone
embodiment, an antibody of the disclosure comprises HVR-L1, HVR-L2, HVR-L3, HVR-HI,
HVR-H2, and HVR-H3, wherein each, in order, comprises SEQ ID NO: 10,11, 14,2, 3, 9. In one

" embodiment, an antibody of the disclosure comprises HVR-L1, HVR-L2, HVR-L3, HVR-HI,

HVR-H2, and HVR-H3, wherein each, in order, comprises SEQ ID NO:10, 11, 15, 1, 5, 9. In one
embodiment, an -antibody of the disclosure comprises HVR-L1, HVR-L.2, HVR-L3, HVR-H1,
HVR-H2, and HVR-H3, wherein each, in order, comprises SEQ ID NO:10, 11, 16,1, 6, 9. In one
embodiment, an antibody of the disclosure comprises HVR-L1, HVR-L2, HVR-L3, HVR-HI,
HVR-H2, and HVR-H3, wherein each, in order, comprises SEQIDNO:10,11,17,1,7,9. In one

embodiment, an antibody of the



10

15

20

25

30

35

(iv) HVR-H conprising sequence DI -D10, wherein

D1-D10 is GFTFTDNW S (SEQ 101D NGO 1); (v)
HVR- H2 conpri sing sequence_ El-El 8, wherein El-E18 is
GYI SPNSGFTYYADSVKG ( SEQ | D NG 8) and (vi)

HVR- H3 conpri si ng sequence Fl-F15, wherein FI-F15 is

s A CIEB Y TEE, U Sk s By S

_ each, iff 8HIBY, b&ﬁﬁxsé@dlﬁl@@ilomlpfs ars, I9east one residue of the

sequence depi cted.i
ageg@ett HVRsia 28 arftg)ogs{, cg'\;%xs O(&fioas%re Ic%no ? glgdlﬁ(:%tlonﬁfloze Mfore
(such a8 B¥d, H@&yfoﬁﬂﬁw loSinGG) @Reyes twishin thHEB, four, five or

- HVRS, wh h. HVR
' iltsw)(@wmbod@%gﬁ\gﬁs%mm%@g’g%% el Pebe :‘Iaf rufipgns in

any co%ﬁ%n@ﬂﬁ:‘f&! REitSEQINGS or W), 98 (Y ank), 9@l Nion SEEQ(T & G), _ o

corresponds 20tgo an HVR- L1, SEQ ID NO 11
95 (P, @oﬁ@égb@#@é BamMUYRIL2, SEQ ID NO 12, 13, 14, 15,

16 ond dmb&imd:B, a0V Rﬂ%@%ﬂnﬂc@m@ﬁse%—( L,@ 3 $E@ s‘u&tilhl(ﬁoiis @rmany
nd-to an HVR- H1

2 7
combiggig 68 PORME BT KO o Sha Qe PP ¢ &3 0VE T

orl). corresponds to an HVR-H3. In one enbodiment, an

anti body of the disclosure co HVR-
Letter(hROMEIGFR N ng P8 wﬂo’aHv&we%%w@ustwﬁ‘&saﬁf“&%FFf ih
replac&ﬁéﬁ%ramufboa!mr JsSRI AR QBN Nk Qkillddlin tAart, Qultaﬁhty%f oth&r amino
one enmbodi ment, an anti body gf the di scl

acids aéé\*h?mﬁll@@saﬁﬂﬂmﬁcll_df in fhyg/penfext deserebef] Bereipyn b rout aﬁffsse%}ﬂsa“g

techm(l{&ém M%%ﬁ'aﬁ/&%&nbéd’heﬂihﬂer conpri ses SEQ I D NO -
I'n one_ enbodi nment, anti bod

9.
o Piseioesdds sty somBEdBURTRSS TS B RgRSTC of SEQ D
NO:1 Wﬂ'gdosw Bm‘f@xﬂb@cﬁﬂzoﬁg%aﬁ@a HVYREH BieBiof 86hbrising tifs@@ience of

onpri ses SE

11, 14, 2, :
ST 1BSb mbrf 1 . BeRHOdymoRUbHE camavisul K S BRpLgising

" the sec&ﬂ,‘\{ Relod SE@M?N‘E)2 9. MRz bdbodiMBitHie diddWR-priideaitankibviiyH3,

erein each, in order, conprises SEQ |D NO 1
comprisBig aHVISL1 eegionrsonprisingrowrpne of SR D PH8alf B Cihadtinen, the

dlsclo&'reéﬁl)@@é Lafr adt® éoé@ﬁ&\‘;‘\%/ A k—Li‘M@Dh Sompi¥ing e, sec['d\{ﬁbeHi SEQID

NO: 1 ohrmnf: g@@o%%%@t [t qs\@osq_rg plro%flgs e%ga%gfio Iygorglgrgsxer{gﬁ %Y’l% -1.3 region
cx)mprf%flsgq'ﬂeI ﬁ&lﬂ,‘hce @@EQQB'WCN of 14,he Wi schemre Cormr i ses ‘
HVR- L3, HVR- Hl HVR- H2 a&@: F% ol _
whsclsba ieaTioidy COPBRE & s oP AIeasERy0) ps ol theyfollowing:

1 LeduORE R R M B lencedT SB tmtmly of the
20y SCF?SVLII{?EH Conpr | comned lekﬁi/R- R L

HUR- HI 2 FNGARER sequensel cqmyRingishie spfnspes 9f SEQAR NG: For der,
¢ ?m) ri ﬁ?ﬁ@@séq@e&pcoﬂfgmmklhe slaé._lencge of 8EQID NO: 9. '

Disclosed is an antibody comprising at least one, at least two, or all three of the following:
() a HVR-L1 sequence comprising the sequence of SEQ ID NO: 10;

{ii) a HVR-L2 sequence comprising the sequence of SEQ ID NO: 11;

(i) a HVR-L3 sequence eomprising the sequence of SEQ ID NO: 15.-
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Variant Il VRs in an'antibody of the disclosure can
have nodi ficati ons of one or nore (such as two,
three, four, five, or nore) residues.within the HVR
In one enbodinent, a HVR- L3 variant conprises 1-6 (1,
2’ Di§ 103%%1 is2n afiibolly ao@#@ﬁg b 1b4si SR Sat 1AstRRNY, of AR AF ihe Following:
% | ow ng” positions: 91 (S or %g 92 (Y or F),
93(1)( T, aNrI‘dR TH) sequgnoq cpmgpisiigg the %ﬂf(ﬂpﬂ of SENIHNOH | and/ or
9 11? P, SvRH A eqhee C%Q%Hmﬁ’g;lﬁ ¢ §qhadt sEIHQ IANOMR-  H2
vari ant conprlses 1-4 3, or 4 ubstltutlons
i n(uany mmrmmeq@ﬁcwwa@ng%F pesineg o T I ¥RY 50 (v,
]?irscl d s ('Lﬁ?gog coﬁprzsé a 16 e, a%)aast%o 3alf Mree@fthz,followmg
etter in parenthesis follo each P05|t|on
i n(dh catzgVBA]] spcntwgqercampwgetb%geﬂmﬂaﬁ ‘?
e@:) ace )Lﬁas@?é RPceREInfrisifSh Qb bEr Y @ﬁn@ tie one
in sultability of other am no
1580 dsa HgRsl@@swetlmop@ﬂﬂ%Wﬁ thosegesngsof SFQ INQokk ext

d r chﬁs@@]eﬂce@ @PS]Q?}IB Rt N8l RAGHESS Relh HSpdIbto individual
tec gues in the -art and/or descri bed herein.

HVR. e&ditloﬁé@r £5) @nnchqu%@gure%mnﬁéb b iR hpineSgRIFNt with
Rf. SEQ 1D NO'1 or 2.
theK%&% gg%&gﬂég%ﬁ%@g@; conprising a HVR-H2 tg on .
c oigelpssil Aty antilwdive euremcEe @pang@n} BVRepgenggs assdeprg ed -yn’ Figures la
and 187 8- Di scl osed is an anti body conprising a HVR-H3 '
regi on conprising 20 the sequence of SEQID NO 9. In
onlisemsd dicrrptiftodics prniisie gkt irhain SV seawsacia s dipiciqgapfigures 1a
and 1 onprising a HVR-Li region conprising the sequence of-
EQ I D NO 10. k one enbodi nent, the disclosure
 pr¥vnictedodimentsiof fw@yd W.@Phgnﬁcwswhgbé gliadnvariable domain
of hu&%%@%l 4%5‘139‘(15&12 é ?ﬁEﬁE@’ﬁﬁ@ N§dnerddoh, 1116 Skﬁﬁh San

|sclosure rOV|des an ant i

FranaisongsiA, 3151y (alsoHeRerpdtorin biSo ﬁatclgfméﬁ()g# hyndtee §té’é{uz Aok Bigl.
(20045,5390??16@ 93253 d%’%ted%A'SEéﬁB N&Bs2 bkfow. OF 18. 25Di scl osed

antib rising at | east one, at |east two,

or all tHhsrle Gl‘ﬂ Mﬁérhf Glni SsuPrager Pary-ewSevre B Vebilyetive

conpris SEQGInA Pai Asn (HriAla Gal Al
HVR- H2 A@%E@eﬁfwggf ’%%]at he sne Sygr?cemof SEa ?D ?\IO
y

5; (iii7rdyHOR 63 LyeBiodHE Eycopre %Xsﬂé’ullﬁ'én’%@&
SEQ 1D %fphgmi Tyr Ser Gly Val PQS §&|A9§?1€£ dcp ngs@amg @&dﬂy

corrprl S one, | eas or al hr ee

of the ThﬂAsomﬁahrI@@(TWée Wﬁﬁﬂi“’u@aﬁ@n@é Aéla%‘rA'é. g

t he seq’fﬁfﬁfy?c 0 Gﬁ@nkﬁ}ﬂgThllﬁhrP(réPﬁ)ﬂrbﬁé%l?%lﬁ@ﬁﬂﬂﬂce
conpri si t he Sequence ;o (i)

HVR- L3 fsﬁd@éﬁﬂ:‘eﬂ@@rﬁﬂm S{SkQ s@élﬂ'é%%ée%fwsgeb I D NO

15. 8 DSk cﬁed is an anti body conprising at | east

one,, at east two, or all three of the follow n%
In one embodiment, the huMAbADS-8 light chain variable domain sequence is moditied at

one or more of positions 30, 66 and 91 (Asn, Arg and His as indicated in bold/italics
above, respectively). In one embodiment, the modified huMAb4D5-8 sequence comprises
Ser in position 30, Gly in position 66 and/or Ser in position 91. Accordingly, in one

embodiment, an antibody of the disclosure comprises a
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(i) a HYR-H sequence conprising the sequence of SEQ
IDNO 1; (ii) a HVR-1-12 sequence conprising the
sequence of SEQ ID NO 8; ¢5(iii)a HVR- H3 sequence
conprising the sequence of SEQ ID NO 9. Disclosed is
an anti body conprising at |east one, at |east two, or
I )
hgh@lﬂlam \!'nglﬂ% QCE Jélll‘g% qé}lsl g\g’leggqugéde de ct% 3 %ﬁ? ﬁj?ﬁ?jgg BEow:
H\/R— L2 skgereihcelnddetdibi Simigr f’t@e%s&qlllem Ser Ade SebI Gy /N@

11; (iri

ot sko | S TYEN BTRRAETRER SO ARl N6 ASOHERGE

| D NOs: 1Trpdvafiln Gloritye P@c{iwaNhA}aé’SCpbﬁthéw Helifvi o Ala

FVR (L - Coer phlleul 2 O GFR)a B SRALGAL 8 &iD sE GhieRsla
th the Kabat

and | b, el ng consist ent
nunber i nfhradsg PoeriTasledddec He &%@eﬂeﬁucﬁlﬂ P Gl |Asp Bk Aladhr

ant i bodi : Y i ’
el ot ed TSRO CBLOR sBERDLER R, B A AD R GR e

ant i bodi les \Gb fpr NsLysg OF | GHEQ PO IHHAR sssifuesriees  as

depicted | nﬂﬁ&%ures la and I'b Sone enbodi nent s

of anti bo Ies of the disclosure conprise a |ight
Substiitatiedh regignésatithaeportad mdAb4NInthare idibaitdB bkl itdbiotgbove.

(hu

L a%@%%é%s @&é &'%@.%EF ch.lNc%npﬁggﬁ{l}rsg? 1eoﬁa|'ilr%w8rk§%£ﬁie RiHhin
seqiNoee, ro4U7] Rindngadivite & RELAis SubStan’flaNB retiBhegt FROX20PlY)in some

o R BP0 PR AL i

con@asus»\#alueﬁey Infgye erbgdivight O'flhesel dnEbtmftﬁS 1By EanigvepripdaaseBeys sequence

con’&nses%?ﬁhﬁéﬁgn %ﬁ)gs% 1@17 \@(lr 7@'6% ;gfape Md’dlr% %ﬂ%sé‘éﬁ?lbodles

posfehe 7 LESLA ”I79 fis Bmd/@?? ls\@I Iane egbydinigng ﬂﬁaeﬁ@épd@ opmgase heavy

c}_lafgv%n%?{] ddifaln %%Mrk ééﬁenc%l ofIqll{#Alb%)IS Eﬁk&ﬁﬂ(%%ﬁ%@ G%EEntech Inc.,

.SOUHIi SanTyancifb, CRA PSR Cals}ﬁrrgfelﬁﬂrto Bhie. SG’@? MEsno. €92 17y 5,8315337, and Lee

et altl,n dje‘}rg( %zoggo%%g%@é&rﬁ%g? L@ﬂ@gmbﬁ&)rhﬁmg%rﬁgﬁﬂoqF?ﬁﬁlﬂg&ompnse

a hwriaih liylarchab fremelooriiconsesquenascd. dn mockinftiodicheat, these antibodies

. comprise lighf chain HVR sequences of huMAb4D5-8 as described in U.S. Pat. Nos. 6,407,213 &

- 5,821,337.) In one embodiment, these antibodies comprise light chain variable domain sequénces

of huMAb4D5-8 (HERCEPTIN®, Genentech, Inc., South San Francisco, CA, USA) (also referred
to in U.S. Pat. Nos. 6,407,213 & 5,821,337, and Lee et al., J. Mol. Biol. (2004), 340(5):1073-93).

~ In one embodiment, an antibody of the disclosure comprises a heavy chain variable
domain, wherein the framework sequence comprises the sequence of SEQ ID NOS: 19, 20, 21, 22,
23,24, 25, 26, i7, 28,29, 30, 31, 32, 33, 34, 35, 36, and/or 37, and HVR HI, H2 and H3 sequences
are SEQ ID NOS:1, 5, and/or 9, respectively. In one embodiment, an antibody of the disclosure

comprises a light chain variable domain, wherein the framework



10

15

20

25

30

35

-one eFﬁ'P

30o0ne or nore of positions 30, 66 and 91 (Asn, Arg

and His as indicated in bold/italics above,

respectively). 1n one enbodi ment, the nodified

huMAb4D5- 8 sequence conpri d8s Ser in position 30, Gy

in position_66 and/or Ser in position 91.

Accordingly, in one enbodi nent, an antibody of the
sequeltbSE@MPSLY the £QIEREE @fe&EQaID NO§B8, 39040 mdcarti abll EVRIHRILA and L3

e |ce in SEQ I D NO 53
Seq“eﬁ‘%qsawssgﬁrag)s%ggl@ g’ﬁ‘?élbd‘f‘%f) E {7 Ser Pro Ser Ser Len
Selh oft énteRimeva lan Ghtibod\SE Y disclfabre E'(binprlsbsel Heary Gy vArighle
domaééI %h%elrg ﬂ'grfgi Asyrlﬂ\_/sgéue%e;coggglgse% ) siqélencE 8?8%?%)&58 géri(} 21,22,
23, 24\23, ﬁgm Pheolsmn3 Tye, 3334, @, 36 \aall/oFP3 o aiselil VRILY , Hhenc8é3 sequences

| are Sg@ﬁD lI_\Té)g @3@%69@%6%8)/@% on%?ﬁb% #sn agf-hq)r dﬁ/F th glsclosure

comptikdd a @Rt chyih vﬂfﬁble'ﬂafnaﬂﬁf Whdr¥fio thE fimmBoek @qylel@e roEpryse 'ﬂ’rﬂzrs-equence

oS3 L b S LR R ep b g s .1

mﬁkf@$p@@&xﬁayhuh%b4D5 8 are indicated in bold/italics

above. ti bodies of t osure can
E R b ien i Rt (i G P BT RS
domalti, MlEre@ tiRCrtaméinwoik seQuebitd cbmipiscs ﬂbse@mdeafsmﬂnmmeﬁ 20,21, 22,

2, 3 e B S P R TSR S, TR 55 Rl e

are SEQABIUY: K 8 GOII6E) SddFect Blyl IN0Ofe emumdmat embaibodgesfitheofisclosure

t hese i bodi the f r.k consensus seguen '
cOmPEIgHTA! eBsdeid gHyep i 9™ f‘t"el}zsg@ FEMEROTS enpe ERpr W scauence
of SHQUIS0S: 3813080 ARV 31 0ihd HIVesiel, & khdicicgsancgasd SEQ@D XOS: 10, 11

is A 73 |s T and/or 78 is A |In one enbodi nent,
and/of h SePefiv§hodi es conpri se heavy chain variabl e donai n

f rmrmmﬁﬂfoqu anagihooy offthdhbAdbre SorHERCEREN Nitajn, variable

* nt ech, ..l nc 20Sout h San Eranci sco N ]
domaerh| gﬁrellnélreeffqnga/ot’lbseﬂwn% QMPHSSS ﬂlel%cgfeﬁ’cg oﬁ Bg’ééli) % 46, 47, 48,

and/og i% 21%()1 ﬁ?%?}gagg ah@|H3 @équé‘licesnage SEQ Kb NOSBI, 6] and/(c? Q,Gds)gpctlvely In
n O e od ese da
kit @oﬂﬁﬁ?qdé of e G PR o g 0“%“1 il B herein

the frEROS@R SdiGere CRHEE the keyuemve oL SIQdd NEXSt 42, Beieand/or 45, and HVR

1 1 GrbSsreeaarnued o bl o, A SR "307. 215 o

5 1812)116: &ﬁﬂod}mdnﬂ agRRiLEpotthadinigsuichespriani hbog tles Varlable

s RBE PR  eSoBR SE S TE T e
and/oFﬂ@@ﬁdi Hw, HIOPIZ ah@ﬂ)s séakses 4re SBQ e SR, Bnand/oB9, rE‘@Ectwe]y In

: 407, 2 337 d L
ono cgbRime OB 0oy Of B ARG SR LSRR Rl vherein

the ﬁ&ﬁ&w&ﬁ quéice tdigprae ﬂﬁh&;ﬁlbhﬁce of sncp D SES: 42, B aady arclfvaih, and HVR
vari abl e donaln%%@gﬁ 62@ (# rk seguence
LL LeGRhEF sequeneeiers Sot0: SEFYD RPNV, 21, 22,
ggln ohéd gr}aﬁ’cfdmé%@,, n %Zuboaﬁ of tﬁ@dlig&megﬂnmpﬁ@s a B8y Sihin %lable
and/ or nd an r
comap g SAUDS <P IBORT by LRGeS 6. 47 45
and/RADQdd IWRIH], 312 .08 HB Ragyndef art BEQADMNIDE Br #nd/or 9, respectively. In

one embodiment, an antibody of the disclosure comprises a light chain
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conprises a |light chain variable domain, wherein the
framework 10 sequence conprise the sequence of SEQ
I'D NOS: 38, 39,40 and/or 41,;;and HVR LI, L2 and L3
sequences are SEQ | D NCS: 10 11 and/or 15,
respectively. 5In one enbodlnent an anti body of the

van\%hl@ GbRSH he AL ES6Sy Ak ReRA%Ee %H%rﬂe R @Q&% A8BBIANOS: 42, 43,

ereint nmewor k sequence conpri se € sequence

44 > ofd/SHES) EmQPN@LI 18 an¢ 3 sgmencggare SBOQ ID NOSp 50, 12 @nd/0r718, respectively.

28, an%%[‘: erﬁE&dnge:]n& aﬁén‘cﬁ%ﬁ oigé]ie d3Qesurtds zbf‘ﬁ :}% ﬁﬁtm%a to Mn the target

se q ences are
bindingl#fdnitodesirals e ortel oxathyle, anrationts n@m@thnﬁbqﬁy of ﬁqq dlsclosure comprises
C |
sub@tﬁﬁtloggl é’neS)o r&%{%ﬁ)f q\Mihe ragi%ﬁlroghglpg% SHBE igﬂ’é% E%% lbﬂ ﬂ92 193, 194,
L9%amrfor L@ In kee senplens effinfly ofu8EGNIIRINCShe 980103196 cofprises one or
e - . |
mo%@{h% r{cgﬁﬂvi f%ggsg}dvﬁnﬂa) irhthe RO H?ﬁl]f%#%% R8s, 954 Rs30,

resp ec Ive

NSEbOal femt. S5ein Tant.ilgayD ol R)ﬁé\ @5§‘64 @l i@ tecolight fhaes SA W,

YoRFERYI GlI3Y r’r9¥térﬂ>%@ 9?]99 P51 pohd %?Agpég@e framewor k

séquernice conprises e ‘'sequence o i D NOCS: 19,
20, Inphe cabodip@t, ap4ntitRgy oﬁ@e digglosukgompBses 3 Heavy 3;ha1(32anable domain

7 con@ela]ﬂgnc esq%xiqo_cg%f S%E%S ?\{S)%léé %Hggm}aér%ﬁé% agl‘?mtﬁ)g&g/ Lj)_ﬁhe disclosure

compeisgadightabhip vatiableglveagrdoourifpnthe saanemmn of BEAYD HO:1hdn one

| em%ﬁ&énpﬁ}ﬂ Elﬁlbs K %escﬁ Rufe cgﬁhns%é‘éh&v kx%hgblgﬁmlﬁ‘compnsmg

r sequehce conp I'se the sequence
the efquSEef INOENO38,and 9 ligk@hain diraibleglpmaindmpigng the seg@ence of SEQ
dsL3 sequences are SEQ ID NOS: 10, 11 and/or 18,
respectlvely In one enbodiment, an antibody of the '
di slolons embkodooenpran 9etsbody hEty siIS@bmemomnwabﬂleaVZ @hain variable domain

ol SAUE S QTR SRS 3 G P

Conwsbsmll;ghucb@nambhaiogemmn&ﬂle S&ECE br mm NO:Y/, Inone
emﬁ%ﬁ%e% &9 ant{bgt ha &‘ &tlc)élslrﬁrcgm O n% ? ?%ggbﬂaﬂ Ganﬁlﬁg d mam comprising
the yeapénab b%’SEQ)ImN@ 5 6wlné p dight chiie vinablvalpori csmqwmﬂae sequence of SEQ
D G8Mprise the sequence of SEQ ID NOS: 42, 43, 44,

and/or 45, and IIVR Li, L2 and L3 sequences are SEQ

| D NE8: elmbbdnnellt andhigrodg 6f the élsqdeﬁtutq opalpyises 2 5payy ghan variable domain -

kconﬁgeavgt ﬁmgg;l 'IB%g%:sQfm @@%&ﬁg Sl ggsftﬁfﬁsc@om

conmel@m@dtgbt aheinpaiiabéssdontam muelngéle@mu@EQOf SEQOBENUY, In one

/
emla%ﬁlmeééén %%%R& Igl? (y’?cm(gﬁxgll\%irnﬂléses ](ri_lgesagg é&@talﬁ\?\/ea?ﬁlgly ?&ﬁzﬁﬁ comprising
the eqbade AEYHQ [LANOStant o dightehaip N@f@l@@h@mwmpn@m&w swgenge of SEQ
m\Hgat chain variable domain, wherein the framework

sequence conprise the sequence of SEQ I D NOS: 42, 43,

44, Inand AsprctAbe disahebutel pefido lai antibpdsathek CIg@pgwwelrmHS)f the @bove- ,
melﬁlc:i%d n%%ﬁé%&md% tg %ﬁ%r ys%]olggdqﬁﬁ?%ttlbg gﬁsfa& PleIldS to the Jaf?le epitope
onEbInebmasEsffaeﬁmwenmeﬁam@d@hl e domai n, wherein the

framewor k sequence conprises the sequence of SEQ ID

NCS: 46, 47, 48, and/or 49, and HVR Hl, H2 and H3

-sequences are SEQ ID NCs: 1, 8, and/or 9,
respectively. In one enbodi nent, an antibody of the

di scl osure conprises a light chain 11
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vari abl e domai n, wherein the framework sequence
conprise the sequence of SEQ I D NCS: 42, 43, 44,
and/or 45, and HVR Li, L2 and L3 sequences are SEQ I D
NOS: 10, 11 and/or 18, respéctively. 5In one

enbodi nent, an antibody of the disclosure is affinity
matured to obtain the target binding affinity

de&é rs,eﬁlowd iA thene, xasdsebedin g‘faitél‘rﬂetay herainbelewd tardniiboahyd

di,scl osur rises.su |
PR R ARG R o RORF O By R Pl Ay ey on he
- contekihd tHeSdriods Qaﬁnnhcﬁxé kndx@ﬁn dectians deSGibed belorie Semapqn;lltemamthm a

B3 MRS L MR 2G

‘deeméch@ vaeamh alypértariabio Glgion\inBef,onbls2 8 crifsRadile N5BEieemed to be

LTSI N T
also b-EQ&fnd il %@dgﬁ%@@vmﬁ&%gl&ﬁgﬁdﬁiﬂ% &ﬁn@@ﬁd}@‘wpg 6V. '
one enpodl nmen nii bo

c OHBPTIS SEPA TR e AR VAT G- dbr afbgimens. the

antlbtﬁdiﬂs §§cﬂjﬂt@(ﬂﬁﬁmﬁﬁoc@E@ dobe NIbbdimetts, thﬁmtlmometmﬂad fromrthe group
anti of th i scl sure conpri s h

consghggiol P A P oY T g ALy Reh el and
humah@ltﬁ%dy B 7 s@rﬂeerﬁﬁﬁﬂﬁ@ﬂi e aitjbody isan hntﬂ)odbyfr@netlh dn some

el B SR L SR BB "o T o

c h@ioRe Wiabddaidng ﬂ&mﬁabomywmﬁmmmnmg, feeqaampkeeam:htﬂ@ﬂ@

ID NO 55. . . 1n qne i me a
* comppR 1 bsdinesoauErTEaN BT A ERTG L g i1 SHous non

huma€d OftRian of-?ﬁlﬁiwniz&l fh@udnhe(e%eqhﬁﬂwerkcahdlﬁﬁﬁntt@t NGn&6 seqhences). In
one_enbo

ant i bod t he sur
one esyedimEH; %g‘m;hqn}aﬁ DO 'HO'%}Sr { "B &S rm?n?f % (%ijgren bmdmg
sequetnb@ls SEhE0 G, GitalﬁEle rthiiddeh &1 (e g ploge dmpmosatrenmng, ,etcan In one

nti body: of t | asure conpri.se ayv [
erbog i BB RO P B RG HE T BE e A S (G heon. 1
one chibbdifedle utihdight €Hati NiregRihiiatikel tole l h@ahan lmpp'qirgjhmhag In one

mm“égg?ge %gggbﬁéyg@é&+g§%$%§§8ﬁ%Pu mﬁggggéygcﬁaln

vV afjinadiifRd dermaties a’iﬁ@dmﬂdsﬁneﬁg:lﬁdeeh(semaﬂmceearmﬁo SEQubBitutions in
n _one_.enbo

the e Gty wkiarEr 1o T e R Bk CRBl o onpgtipeed amino

acidsGOIIR UDR *FRdiends tiniteoahaaé piok@t infhd\On&iSr rdclpmmnaltlbody In other

enbodi nent he discl gsure. co
bt Bh oS Tl B SRR 7 R R fgsifhes i
the F@fegﬁﬁ@lak [2adNQ 115§roaﬂrkfﬁcﬂoi‘ fyhétion hﬁ:lhnlmg&hhabéddjm mul/cn ADCC
func 8 ool gy R LB ek it i g e St
chan%‘e@ Hﬁﬁhﬁﬁoﬂ&sﬁaﬁh@ﬂn other ditbodirevie; thegmibbdiesed ﬂamlisp]bsmh: g@snprise
0

changgy g e Qumi Bpr 5En o bed i BE-GR BRY TR ce
decrea&awamﬂtdr amed: fandtioh @ﬁﬂ/@ﬁiecreﬂsﬁd B cell kMgl m Jomeembidiments, the
he art, anpd as describe Ler det
amlb?fB?SéafH}?é‘FSa SUTE PrE SRS ‘g'i’y e|8 %’HF%EL‘J‘% igyapsence of
delineating .a hypervariable region of an antlbody
can vary, depending on the context and the various
defmtions known in the art (as described bel ow).
Some positions within a variable domain nmay be vi ewed
as hybrid hypervariable positions in that these
posi tions can be deened to be within a hypervariable
regi on under one set of criteria while being deened
to be outside a hypervariable region under a
different set of criteria. One or nore of these
positions can also be found in extended hypervari abl e
regions (as further defined bel ow).
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10l n sone enbodi nents, the anti body is a nonocl ona
anti body. In sone enbodi nents, the antibody is a
pol ycl onal antibody. In some enbodinents, the
antibody is selected fromtlhe group consisting of a
chinmeric antibody, an affmty matured anti body, a
humani zed anti body, and a human anti body. In sone

bindifdYRORlinERRbEpleib@ fRridg dr)d/orsmlam En‘ed:dpmg yn fiatagirkilir (N eells.
Is.a Fa

sonme enbodi nent s, e 0
In soprg gmb (§p[nen't_5( g’mantltgiileg%fﬁ@e &I%& \HX Bﬁéh%r%%gfzwn%crefzsﬁd binding
(such%@ EHeQQQMcé SF b B} 1 Blingn BART, POGRYIA, Bﬂf/or@éﬁﬂm’-\e JIn @fe
, anti body conprising antigen b|nd|n seq ﬁﬁiﬁﬁﬁ}
emboﬁmﬁnﬁuthawt@@w@%ofwac@w & hthe, é%%? fapp comprises
at 1ea&%@{}1u%mhh&@@3 7061 ILALGNGS, I§ﬁ09>1297f EiﬂIEEBMZOkaIQAOH A330,
const ant domai n sequences). 1 n one enbodi

P31 aori A EROTE SonABIELEU [logn 1 GHBGAPHLRELS: if ntbodic

compﬁgéehgﬁﬁtaﬁbm;mmgy%m%ﬂmmm hetic, e.g. obtained
nmut agenesi s phage dlspla%P?%reenln

T oreanty R o PeriaGHO RS B4 6] otee Dpfies sealences

provil QMERE, %eﬁﬁﬁthé’ﬁiﬁllmﬁ, \ﬁo[)%%tﬁ&ﬁsﬁ&ﬁﬂcah}d 5751 t&DEB@I on In
one enbodi nent, the murine

f u’gl@‘ecpntlﬁpdaes I‘?ﬁﬂ‘ﬁ ﬁlsféﬁ%ﬁe\b“llq (élﬁ:lh ag Fpgp%cal]p/rl?mg}llgfgél and m some

embo@lﬁt%%' M%nﬁlod&ﬁ@oﬁy& 3R Aaﬁe’até)bf DDBi-BssVeikteDifRbLs) ifclfdifesht not
human 1 gGL C regio Humani zed .anti bodi es .

hmlt%ffto FIEONG 08 EPB FRINIRE T e oA AR ST P SRR O
blocl&%ﬁqo&cﬂtr&cg?ér AR BmFRdI R ﬁéﬂa’hﬁg 51 Mr&;ldcﬁiﬂg of Notch

variants with changes in the &ra t ed

recepsubisning g BHLAWS S PERIH ST FIHORHia! eﬁﬂwr@rferﬁ@na?f@f% igaibition of

endothbIEH E&pmﬁ&eﬁtﬁﬁéﬁ ARG SRitid b bRl Giffefent@iiof, @6d/Pi iBibition of
ant1 body. [n other enbodinents, the antibodies

tumotyaselpariesion pndfRs reaBRY ALY REASHGBST P AmaficRYb g isorder

ora Ja?c%l' -AH@Sr trddtrbddEorfreveRBnONa bib@Herl8A6ial® withDILDY €fpression and/or
téctor function including enhanced %Qgg nd/ or ADCC.

activityanéfor Geatmp oBpieEntion el 41%9§ier periated vt TEEPIGF SAPEFssion

and/od 'a&ﬁill‘& S Smb Rinbstierdt) @R AndlMl Bﬂh§ &@&ésﬁde@p&h&ﬁ@eﬁndshaDLLét
i nprove stability I'n ot her enbodi ne

In somA PRbtPEYs. gie A upRseIEU irends e PLe/ %@ﬁf@ﬂ&é@%ﬂﬁl (ECD). In

some%m’oefﬁm%ﬁﬂs Opd ﬁﬁbgdiresﬁedlﬁbaflﬁﬁmfsqo h gglyﬁﬁptlﬂmtlsﬁtﬁgdf drQonsisting
decreased effector function, ecrea

esseninll SHheADI e ar OB OF SorbFoed S, e RN PRIl

binds PLISLREL SRPAFLERNT M dr B&iA Rt hRRHS@HNEr Hehi@. th Sle@FBOEmEnts,
are characterized by decr eased bin

the alboi el D RO 4 B ohlvas SO LY S pebost 1X 104

or beﬁqu AR QUmbD YRR ke z{nﬁgﬁﬂto@fhe%eﬁlﬂ:{n%@l:eskﬂnhlbﬁsf al(dﬂii)blocks
ﬂ I'n sone enmbodi nent's, the antibodj e

t
DLL ﬁ@é’l’fb utie apdier FHAFR Jf 6PN ERbipegiscihe a&@aff}b%ﬁ’a?tﬁﬁf“ binding
with %iﬁh' G axﬂs(rédn@es FssHERKOlotH RElpRE bintipg RlmBIM)FCcy RT
FCyRTFA, and/or FcyRIII A In sonme enbodi nents, .the
anti bodi es of the disclosure is of the 1gG class
(eg, 1gGl or 1'lgA) and conprises at |east one
mutation in E233, L234, &X36, D265, D270, N297,
B318, 1(320, K322, A327, A330, P331 and/of. P329
(numbering according to the EU index). In sone
enbodi nent's, the antibodi es conprise the nutation
L234A1L235A or D265A1N297A. 10D scl osed are anti-DLL4
pol ypepti des conprising any of the antigen binding
sequences
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provi ded herein, wherein the anti-DLL4 pol ypeptides
specifically bind to DLL4. . The anti bodi es of

the disclosure bind (such as;specifically bind) DLL4,
and in sonme enbodi nents, nay nodul ate one or nore

as peitissedhrelRbhfodsmo ebrirRthe@hé 6Chse ahtivollidgbfiile distlost@tind a

canJlelfr ”Into%g e%gocﬁlﬂé(nt%@ca?ﬁer@ﬁh%m%fcelﬁﬁgﬁ%béb& %r bl ECK' ng
e e R e e

deﬁa?%fieﬁf‘p‘? ion or blocking of Notch receptor b| ndi- ng to
DL L Risclased Anmupleigroits awodhg arabtdl4 alibalylof the disclosure.
pr ohiche isptdtohere aniévidediapbiyididctide afcodinglat higibbdlas @ined herein.

- di ffhenenblbathgis Iﬁ‘é\qde‘ara v'e&@ﬂ Riddpti9Re ﬁ’lf: pBI AR IR as deﬁned herein.

di flﬁ)z%crzlgs%d al%tCIO%IPOSIt](%IIS COI{IpI‘lSlnfg 09 drltgore Cn)uclél gc?(i of 4R (? yc Blire and a

Ca“fe&n@r‘me E’@P? “B?IB% he e ”\/@a’d‘i'@%‘il’&%l}y %Fep&a l‘?anc er;
andhene aspecittherais mwfﬁﬂd@wemwsmn@ﬁmaﬂm&m@@mleoﬁde as defined
hereéssoci ated with DLL4 expression and/or 20activity
andpRlodelt %ﬁ&ﬁﬁ%ll@o;@ﬁﬁﬂ@@hﬁ% 2id & adileSOr Ffe disclosure.

as Sl?l%!n?!is?)g t%érg is Wrovighd" %S%l%on‘?@%g%%@& ﬁ%%& herem A vector

can g? g‘{tﬁné{ e 0§ € 459 1r51f11’nv(f§t0f %FCEE jap expﬁssiogﬁzgctor Any of a
variglyied Bostraaile san ltel’}@e(h e iopRoeiybod pesat: fibed opl/is Biprrdarypldp qelelor example,
E. cBliL W opx tinbatihén)] @liosdetiad aeuk&@)c. cell fosoreple rivodinmbiat sl such as
Chihdie Hambib-hodyy grevikilcal |y binds to a pol ypeptide

- €O nﬁfs&[) e QTe%etgy Glerﬂﬁhﬁt} Aot %@ Eh'e ﬁ‘sl}%s@é Hop @xamph'eA’the

dlscgﬁtlrre%gogf egglg{tul @Tagvgf%mbt ﬁg& ﬁ%ﬁdﬂf"fqﬁ% as}g%ﬁrbefd herein includes
full jgggihand W%‘Fs thereqfeer imgrunegopiyeateord ethor cofaptisée exprssing in a
suitgderosterl ademerinnt veher fithé ipeaiyion grecdifg sdd dngibdylyrigisfragment
therBefand fkdvdring tafid antibsdy. of about 2 X 105 or better, or
abol‘rltonél-a e(!t tgg}e%r r8dddG mettldd ﬁﬁﬁﬁa@m%gh«@i@h%nuﬂohﬁ said method

o 8F151n%g %Efe sm% f VSCQ(%/I'eaQ Eefoned Beerg’H G % Sultaﬂle 'host %e%l an%lrt rgcovermg the

PRV VO and
antipgoflyndi nent's, the anti body conpet es for b| ndi ng wi t h .
DL La-oh¢ grppad. there dhueesdded adietiroddprondkdnaNstasti- ILe 4 épmproconjugate, said
methodabimpgisit @ (aPetpiyssind @ vectet as defined hédbindit oadblahest cell, and (b)
rec 5 4dBBg. conpri sing one or nore antibodies.of the

di S 8§§éﬁ ?s a?lr}iﬂlc@e &%a&hﬁ&ﬁe cgmgﬁsgngtez['%(ﬁgﬁﬂgp hd a Ecﬂrﬁ)omﬂon contained

w1t181?1é16 5 @E?r F eelp =2 cgmB?s 1 &gaiplasegg (ggrrctr? :B]H -DL14 anti odles of the
disclessr Irswgnnéﬂd@ﬁ% thpeemposition Butigr °é’§1P5‘éF‘éﬁP AdHangineeiens agent. In
one Pinyedims@dheaame-angio@iegs agentds aremtiodE Gl amibodyn g~ Diviadizumab. In one
emt@BinichN e compbItntomBHRS Whesleil Aei@Oth@giR@Gine. tih@fe@mbsdiment,

Bgﬂérp&%ﬁﬁmﬂg %‘1]1}/ 5}#{21) o f‘tﬁjé? cbifl i Q&n@& B {ﬂggrge &mbodiments is
pha%ag?uglrcglglo e‘rptab I’]é Pres embo?i?nen seconc&r comé)()ﬂp Lo s congame% within the

eot Id
coniginen herel; %?eﬁ%rlé‘rfoﬁlf’%ﬂ%‘{?rfﬁ@g’fli@!‘ h @tb%ﬁ}ﬁ’ﬁ?@?lﬁ 88 én ghe
embydieni telasii-engiegedessf agettas o st \I<ulr antihort). a2 10easzpingly. In one
emboBin@NE ae Biiold ioNBaiufadnire ofihe dis@ssulestufid commsey inaakdigns for
adnAG&SRIaRd &)mp’oﬁtlgrﬁ% (@ R&Cthe ahhﬁfd?% ) sﬁ){g&:\( tsq‘%jas%sh‘uctlons for any of

theﬁagﬂ%’ssde&!ﬂ%gd QOpfising a pol ynucl eoti de as defined

0oSeéd are host cells conprising a nucleic
acid or a vector of the disclosure.
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In one aspect, there is provided a host cell

conprising a vector as defined herein. A vector 15can

be of any type, for exanple a reconbi nant vector such

as an expression vector. Any of a variety of host

cells can be used. In one enbodi nent, a host cell is

a prokaryotic cell, for exarfple, E. coli. In one

enbodi ment, a host cell is a eukaryotic cell, for

exanple a manmal i an cell such as Chi nese Hanster

Ovary (CHO cell. D sclosed are nethods of nmaki ng a

anPiSbleﬁfﬁl 1ot klt WEPEEE p Hestipqiainen ORISR A SOmpgaIon co priting one or
more206HDEE M asiiodieppithe disdosest pdseernd RemtipRg Compriga bpffprg Tn one
embaglivhdnh dlghybufatis plrmasutially awdptitds: di and evetiodueest, pgpmposition
compriging b araibddyf fuepreniprischiecaeodr) wideh invpunetdjmgstie,

'phanﬁﬁﬂe@hoaw RREbtHATNA bfid dhghoBXRAE S Kit AGihbitompfists irabha@iohobt -

admifiSlelinhb &EYELDRTb: € GhOLntiBdy) Ibe: subé@nt i on encodi ng
S ab cl@gletdl gxse(o@rén Er[tialgﬂ@qéntﬁ)g@r B e)discRAGe MAROYEFkABn of a

edEe}nb g %é e er 1ﬁc1c &m%l/or prﬂ%hkﬂc@gl%ﬁérgeﬁg&{agﬁ?%@g Euéh%(s) ;ancer a

tuma gpg{or i GEP ISR SFPEET, 1
A st et R
herein écthe menufeptyrh af mmedigfauyt for treating a fupop, gancefs el profiffastive

'_d;sord@r ima enbjedeid ngedmdisprbdreptnentraki ng- an anti - DLL4

| NTiuhe agRit e és prs‘adf{dl theedsh oflancadfeptivie @inagpt ©&3n antibody as defined
herei@ XPhe S hiTetae ¥eckhodicarndef iohadilgefficy ofan antsanitgbicegent in a
subjdePRling @l phthoRidal CBiditi RGN BHhie & ith BRyiduRhdsBORNerein said medicament is
to be%gﬂlﬁs%r&isﬁqd&l ortd t@aﬂpﬁh?oé@ﬁw%foaﬁﬁéréﬁyeen%@hh@dnﬁ%ngogemc

agengger}lﬁga{cger, a conposition contained within the
co er he, co

R L T R R R s

angiQeRPfsti ment, the conposition further conprises a

anbisclomrgiinge Hesiis ngleinpcid piihpdizclesiis it mrrparpiin of a medicament
for theerthdrammnigy wgenpophylage neatthent gha Hprder\EdRs 4421956 a;fzumof and/or a
cell goliferatitzadiseder. ulnabme bnbwlireentsytho disnmdert is a pikolegivabergiditionn
assoGQBPWits aficgettde] ei ¢ acid of the di sclosure. In one

erm%a@ng the Bsc3¥ @A BRRSkHL Ofttd? OMAE UiSIBGredn thapkdphadyn of a
medicMhdnld B t&miﬂemna/opﬂ{)ﬁﬂyﬂctlc Wbt bk EQRRr, such as a cancer, a
tumo? 8%' Qgenlt&olﬁg’ra %%ﬁ%neufﬂ s%ﬂlle %b&ﬁlﬁ@lﬁ§ %ld?sordtﬂnls Q?chologlcal

onposi tion i's contai ned w

"t S SRR s

%wq@ﬁ@r preplylass Feagﬁﬁit B% {2 CRCeT, A tumor and/or a cell
proh&qthe \?E@erarﬂms@g@{ an(@ngmtsb g@prggﬂﬁ%pat];ql]og@ﬁqbcondit]on associated
withenpoeginestnt , an article of manufacture of the
di $6dcesediettukd dfan agiokpl maegadurs b thedibdosgrefimthe preparation of a
medAQRGTFR RHREATRGHE $8/0E POPIBSictié @afndnt 6f Ddiscedeg. sucli 3@ cancer, a
tum(ﬁ %%Pgwﬂ ﬂr@hf@raﬁ%hﬁhs%ﬁier ( fikehhe %ﬁibbd'iﬁ&ﬂtél el dMREef B paBiylogical
%m‘?ﬁ%& dsndssqiisbed herein). 15 Disclosed is a

;}; gn%)c{ i e uge g ﬁltro%]&he%% ]togjrg?lrthecﬁ?gﬁ?ﬂfétlﬁﬁ 08 fBedicament for the
therapeut

d/or prophy%gpc treatmeglt ofn a d1sorder such as a cancer, a tumor, and/or a cell
proliferative disorder.  In some embodiments, the disorder is a pathological condition associated
with angiogenesis.
The disclosure prov;des methods and compositions useful for modulating disease states
associated with expression and/or activity of DLL4, such as increased or decreased expression
and/or activity, or undesired expression and/or activity.
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5nore anti-DLL4 anti bodies of the disclosure; and a

second contai ner conprising a buffer. In one

enbodi nent, the buffer is pharmaceutically

acceptable. In one enbodi nent, a conposition
~conprising an anti body f||rther conprises a carrler

whi ch in sone enbodi ments il¢ pharmaceutically

acceptable. 1n one enbodinent, a kit further

conprises instructions for adn1n|ster|ng t he

C ODRAS4eH R Mndods foe trgating bhgreentingrodnpr, b oargers arblf e oeell

prohf]éﬁpve dé: Lo%?& gss!)d?atémiﬂﬁﬁgregsfed gyguré%ﬁgﬁ an@,‘olréctﬁmr bpﬁﬁm ‘ﬂ{e Inethods

ati on of di ca d f
comprifjeg AdreipisisERg Wff&ﬁamfmmté’ﬁ PRSI R Rt éf’f’t | hélao
such Ges3@&@er, such.as a cancer, a tunor, and/or a cell -

prB{ é:lfés%rg %%CIH\{&%‘IO%S ek &ﬁgm%#@élg{\fg\/ﬁi%m ot ﬁr@s%ﬁﬁang gtowth of a tumor

Usé “of e .anount
or camqt, ﬁ?@g@fx}hogg coipfising @dministering pragliective Wémﬁ% AR Plﬁb]P{:I]i“LéarB]POdy to
a subfect TR déda@iBith té@medtl €ati ng a tunor, cancer, or cel

p ' Iglflﬁg ﬁ?ft el U}l/e 0%15 901‘ ?l'ogthlg ! tl!u{l]oraa (%Hpell’ eaﬁ{i/(nl z{]ce'ﬂgv%jxf&gtw% ldfsgrder

) here 1s provid

| Complrlhleg aduinisferingaettioa e WOUS awntlo@L%anah?q%afﬂb&gt in need of
4mmhg§&haﬁd herein in the manufacture of a nedi canent for '

ﬂ glgie ef & 10d a%% él?nfl]bl n(n%ga%rét en@ﬁé %)grgbpikﬁg Qrgw%mstehﬁ]g %1 effective

I on~assocl at
a:mounic @ﬂmantgi%@é nretgqoéy toygrrebiedtrn Begf af WeldiredREht is to be

adpjsPib sk 8Fcafkthdlls ﬁﬁi@'eitlngﬁ pﬁﬁhok@ﬁal&&idmoaﬁﬁoﬁhgﬁm ivith agigdienesis
.enhance.sai Nkl - angi,

comr b AR Erng b S B AR ot PR 15 S need of
such a‘equtrhohmgm &inbedimcits, |1;lt§:rpaﬁlglgpg@;il@p@;at1% asgpciated with angiogenesis is a

fumoft %g:hﬁ&)e Qﬁﬁ(‘)rsa cell prohferatlDé dcbaseth éo‘ﬁleteﬁﬁodiﬁl%t@ftheépathologlcal _
nucl ei ¢ |sclosur lapdmgaratlon of

CmmﬁwﬁﬁﬁP%ﬁﬁiﬁF ?@F%?ﬁﬁmFﬁgf%ﬁ@mimgw%ﬁ%?or prophyl actic : :
t 1 Bathodndf thof dislodivs oardterusedsto affect snyssuiighicratholagical sigie- Exemplary

disorfd} Ar@ HGS%TI@E%,%%#G&H REOhd RS &ﬁde&%el@ét@d)ﬂl:r]&ﬁfhe ghdup SO¥Bting of small cell

lung g@g%cqlle&fnecg anwh n&%slgég)ﬁergglcgrcmoggtgas tﬁalng arocso eoaecgal E:J%n%g {CRC),

and hsﬁﬂoaaﬂulmaammsmclodlng/mctlamtwdbrmsrvéﬂm@@n@%r e in the
g;%ﬁ{oést (5f% d?gclcgmg%g{ ﬁ?ﬁﬂ@@g)m%% allfiBorh NELARAYSER. For example, in

o St SR e e TSk s SO S e
cancélicsliridetposel o sdmdoreindamatintrenit @@mom@apﬁumgé@ror pIg arﬁl-anglogemc
at hol ogi cal SOcondltlon aSSOC|ated Wi th

angi ogenesi s. s. the. use

ceDse gt dprm b B P PR o e P aneetote PLLA-
anti-DED4 ﬁﬂitﬁedytcofﬂptexmheletshmlaﬂéatmu "dmaition” aprephytcamgndigles
qu.etlﬁ%.ttﬁ?l LI 'ﬁua?]]ftl aﬁvéjélﬁ%e% eaﬁﬁjlﬁ 1e@§ls)aw1ﬁaacﬂ GEthout PeférdhiRlo a control.

tive or er

gl r A, eﬁeh"eprﬂi’l%irao‘é‘i‘t oo deetmor gl 4o Bsthat pqrapisine

. detechis @ D@Laiaﬁtﬁimm Antitogy agﬁﬂe&ns bidkpRiabinpsedhdren theantidd.L4

antlbogiy 11'12}1r ZI:)]EILAF &n%-ﬁ]tLJ‘rﬁglﬂ&gp E)%%{ of antahﬁ‘ Iﬁ‘JLQ GhRRMY & deBnddRrein.

or the ther
B issloshaamgiheds i 2P Hton ST SO SoY L L b atpssign andior
actwﬁy G Ya&hods @om by, degoglpddLid-cel | proliferative
di sorder. In sonme enbodi nents, the disorder is a
pat hol ogi cal condition aSSOCIated W t h angi ogenesi s.
Disclosed is the use'of a kit of the disclosure in
the preparation of a nedicament for the 40t herapeutic
and/ or prophylactic treatnent of a disorder, such as
a cancer, a tunor, and/or a cel
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proliferative disorder. In sone enbodi nents, the

di sorder is a pathol ogical condition associated wth

angi ogenesi s. The ]?} scl osure provides

met hods and conpositions useful for nodul ating
antdDE b4 setibedt@sdesoc kibbgioal sampxfressiatantdagimgror suspected of
havﬂggtmgms}ér&.; DLL4, such as increased or decreased

o okl B0 oL SO e Pl SR e XRE SRS witn
DLLﬁ €sPrcFR0 rthqcme&led comgrising detectingaDclhhraet-DIdAdintibody complex in

a bR cagJ égﬁ%}ﬁg gﬂ;{])ﬁf éé Srichk }ﬁ%{ﬁg br ﬁﬁ%‘@édﬂif?ﬁeﬂ’{g% dhgcﬁﬁ&a%grem the
'anﬂsﬁ @P%‘?Cﬁ’é 13 @PPrIéﬁa%mgf K EPVBIeX ARATTAMDPLE antibody

asc?aﬁnedm:hm anti body to a subject in need of such
s%ﬁ’i%tembod me tp‘tﬁé:bﬂig%ngegslgﬁafsq&géasg@Exﬂr ib‘h'd?glbnormal

,|nh ng, oc I'ng r-preyent |ng rowt r
eXPB‘TSSl@én&:%?Om? ¢rabedimga s?ﬂeélkﬁar & ISy ug@ﬁaqqp%%qqdﬁg aaFﬁHD
prokfeta@peidi®rdarount of an anti-DLL4 antibody to a

su bﬁ}?ecd&s#lgs&@ﬁ%vﬁfes %ﬂf Bf ﬁl'é %ﬂﬂ 'ﬁ,rlﬁl anHBRiRE h%?ﬁge(ﬂli&elﬁ wherein

cancer,

the ﬁ‘f“b‘lnlflélr%ﬂbg@’ G‘P@B‘f‘%ﬁéﬁ d@Eﬁ%‘Pl IPF‘d admi ni stering an
ef f'Had divdoan®pidtvidet aabmpixi of Bhi 4f tetah ¥V 4 midodies described

her&H E]ﬁ& ?Lliféln )i %8{%6 Q b%Hﬁﬁ]enttJ ARl J&%ﬂ)tlex is % §1Qfl) %f‘ ﬁ{jvfﬂ%e In some

g angi o
emlaxsl#ﬁrleﬂté,ttb@ FoIgPIEH cemp@aft8| a\ﬁ@n@we t Inpgo %ﬁr@bﬂdﬂmgnﬁzthe anti-DLL4

antlaﬁdlyﬁQﬁ}t:ct&blﬁlaEﬁbﬁect in need of such treatment.
15" Di scl osed are nethods for treating a pathol ogl cal

“condition associated with angio eneS|s conpri si ng

adni ni steri ng an BRIBEDEAC N 6 BH rUBESS
antFIoRIYE g, 1 Hsaby emm lafd Hg]@tci:h@fn VR Mo Jf QueRpY of dufi-DLL4
es

antiBOWIEs, g]? dlguq%%n %}h %egat (Eh%llﬁ) ﬁl\f‘i(ase uenc tl-ho'ilIZ and H3, and light

aSSoCi anglogé eSIS IS a , a’cancer,
chapnldV Brsequensks, Lde bRiapé Lat iSpauatics @umbmngl if as faflows: clone 152.26

(Haudndis 80 B Nhe; B¥RIARegSEe! 1D 1¢0nd HVIRM3as SPC) B No:9; HVR-

L1 i BNGIRERILS 5 A BT R LERRT thil 1, clone
15286t @i VRAY] sIEQBDPANPd: H)Rodi2caSES i NOR dhypR-4f3is SEQ D
NOS: mpieﬂﬁs aRe) BeRE:| B.advREr isBEGIINGIC ; USeR 026 SIRE)

NORSHeEhRE 56281 DBV SERARERGRE SRR SR ST #Q%VR H3

is Sg&s NE: .M Brl.1 tsots? HO NP 102V & L7 GREQ TlamD:11; HVR-L3 is SEQ
D N@pﬁi)oashé WRas6. 9@(HVROHBas S0 IDNOY ; PRIFESDES BEQfIQI N®:5; HVR-

1 D LA P R LS S s v Lo
SE@amyD4d S)ichone 152.26.34 (HVR-HI is SEQ ID NO:1; HVR-H2 is SEQ ID NO:6;
HVR-H3 is SEQ ID NO:9; HVR-L] is SEQ ID NO:10; HVR-L2 is SEQ ID NO:11; HVR-
L3 is SEQ ID NO:16); clone 152.26.40 (HVR-H1 1s SEQ ID NO:1; HVR-H2 is SEQ ID
NO:7; HVR-H3 1s SEQ ID NO:9; HVR-L1 is SEQ ID NO:10; HVR-L.2 is SEQ ID NO:11;
HVR-L3 is SEQ ID NO:17); and clone 152.26.82 (HVR-H1 is SEQ ID NO:1; HVR-H2 is
SEQ ID NO:8; HVR-H3 is SEQ IDNO:9; HVR-L1 1s SEQ ID NO:10; HVR-1.2 is SEQ ID
NO:11; HVR-L3 is SEQ ID NO:18). _

Amino acid positions are numbered according to the Kabat numbering system as
described below. ‘ |

FIGURES 2 & 3: depict exemplary acceptor human consensus framework
sequences for use in practicing the instant invention with sequence identifiers as follows:
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250ne enbodi nent, a nmethod further conprises a step

wherein a targeted cell and/or tissue (for e.g., a

cancer cell) is exposed to radiation treatnent or a
wochagsbeer apeuti ¢ agent or an anti - angi ogeni BCEUSI007/070513

D scl osed are nethods forigletection of DLL4, the

met hods COI’{PI‘I si ng de ting DLLA- an]t:k!S %ﬁﬂtl body

ex i EYEEPS
o i s S rToaet Voo CORRE TS
hlmgﬁtm Elﬁ@ﬁ)t{{ﬂ%ﬁé&ﬁbﬁ%d&ﬁ%@ Ms%iﬂteﬁ’ded‘ﬂy{:&@&ﬁable regions (SEQ
reference to a control. In one aspect here is
ID kPedPded a nethod for detection of DLL4, the method

b i A DY S

hunamt\i’IH) suberéup Il bensBisud framtwelRlrhihuaad¢ddodirypeonphielk réggorm{SEQ
ti -Ebu anti body as defined herein. Disclosed are

mﬁ@fh@' for diagnosing a disorder associated with

hunfalnm{ XA RSN Sohsaiill BameRakihivud dktcrddb® Met hods
g&&l sing detecting DLL4- 17 anti-DLL4 anti bod

sberand lisoBsagdEmerp mem P ke I R 5K
hun% gp@&s ArQonfAY arhdWorl dRlsd8fendddhyBaSadtiele SE
thgﬁg 1E’owdleld asnethodrfor d|a5%03|gg aadlsor g?s( Q
H)N@sé&ﬁaled with 5 DLL4 expression, the nethod
Q [ y conpl ex
an% %g’ceﬂoalﬂ%tg san‘pq%n%*(ﬁal%%@mg? lEé L? h%?l?ﬂg or
hunﬁalﬂﬁﬂé atceptoofrafawotkgninheeximied tepervantable eegiotsHBEQ ID NOs:32-
anti-DLL4 antibody in the DLL4-anti-DLL4 anti body
33)c:orrplex is an anti-DLL4 anti body as defined herein.

hundaR VIO BB cFIFD O taFRMoSk mirie Kiabdt4 BREOISEESIDONOI3) | ncr eased

expressi on or. abnormal 10 ex reSS|on In sone
humadfd perspios 2 fipme warlsginge exierded hyperpriablegpgiens (SERIHNOs:35-
37)a cell proliferative dlsorder The di scl osure

provi des any of the ant| -DLL4 ant i bod| es descri bed
her ei n, rjap e peing iitiley i Ses a

hunget‘i%%%%?w%& '%wﬁ%%ﬁ% SRR @ﬁe‘su?@ch‘iE‘" >
hunb@r\di Bappa duligrdid. 11 bonssasme fiameadikn@ROID KOS onpl ex i s
gy K08 Sub Gontod] osgies PHmGBHG COaNEADS . the.

hun@AVE Riged satrb 300 cdnSerded Sehebbrk (§ @ﬂ)@ltM | EF
DESCRI I(S]\I OF THEC FI %SURES 20FI GL(JREEQI a, BR

R URE e T R oroopiaeh SERUADSPSSrtat md beavy
chaf@! NRRBESSh su i&;@%ﬁéﬁ%@ﬁldﬁ%\ﬂnﬁﬁ@aﬁ}?@éﬁmﬁb QécBrcH}é%o Kabat.

sequences, , , and ligh hai n
secﬁ]@h}Bé?SS depicts m@mﬁ@m_ﬁwnmlerqgmm@wenge&@ hg¥Ab4DS5-8

ol B, TS B AR B oA
accdrﬂin@@) K@batJ-I\/R- L2 is SEQ ID NO 11; HVR-L3 is SEQID

I\IOP]I(%{J'R.E% %Qgicts the heavy chain variable regions and light chain variable
regions of antibody clones 26.20, 26.14, and 26 82.

FIGURE 7: DLL4-mediated Notch signaling regulated 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 sprouting of HUVECS in the presence of SF conditioned medium (c). d, h, Systemic
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25 152.26.6 (HVR-H is SEQID NO1; HVRH2 is SEQ ID
NO 4; H/R-H3 is SEQIDNO9; HVR-L 1 is SEQ ID NG 10;
HVR-L2 is SEQ ID NO 11; HVR-L3 is SEQ I D NO 13);

woShesnsoh52. 26. 14 (HVR-H is SEQ I D NO 2; HVRGIZUS28078FG13
IDNO3; H/R-H3 is SEQIDINO9; HVR-L1 is SEQID

A

Cor{flydgi fﬂ?agb@oﬁg@ (ﬂog) %h i 20 Rﬁ%%ofﬂg)dé%gﬁlﬁgehl\ﬁlohl Nexcllature

(xsowaaa Etlgm;:;) g&%lﬁﬁ‘)sml%‘ahovvé sHEsesEC pe) 1§@4“dtt°|q\m‘fhfn nepgatal
retuﬁ%%!i@?_@%h :LFH @]ﬂ%éléétl‘)%lyﬁopl ﬁo&pa@\twaﬁb'ﬁ‘)mnh&n@%@ IiL[?A

HVR-L2 1s 'SEQ I D
mhiblit’RLHUVf@EQlﬂﬁ:fanNﬁ) f;]_BJ)lt;l Vﬂi({r,iﬁgltl_‘pggr @Blbz;gd I\'—IHW[@Q-wprqngmg in the

Pfeﬁ%c rabme DR gk B RE TE MY by M g R
H\S/ gVﬁl’Et??ngSSe)éﬁE@ann NESpdnse;to,acich Iomad?.ﬁZi-Qﬁigbieﬁ ge}qtfulmre of
VECsEt) by WG bty ?gggég%f% KBy O i %E%e

HUVRANR ) bi¥EnbRlike BIEQ (rRhYOARBIDLLA antibodiind ®BICwere used

positions are nunbered according to the Kabat

at Srngrbleand P8y tTesncelévelie@ct etfed bel ow. 40FI GURES 2 & 3:
de%l&b@@r@tﬁﬁ%eaﬁ%ﬁ%&ﬁh Qgﬁ%ﬂ;iﬂ %‘lﬁ%ﬁ%@dﬁ’ﬂfe@eﬂﬁﬁmfn a, The

sequences for use I n pract e instant invention
umeaiitlike steepherescievhitd @mbws) fermedda’ HUNE@WSIOWWZJH fibrin gels were lost

i RS RO PR RSB 502 SR SR DR bk
with c&R Eﬁlﬁﬁﬂﬁa‘t@l_vfsg Ssgﬁwf%ghldm mﬂﬁ&@mmwﬁﬁﬁﬁwﬁnnalyms of
TGER SERSHOP TG RPRFS % @oNatch Blackas é‘ébﬁﬁﬁ%é\‘gﬁ‘ﬁ%? SEHUVECs for

A b DBZ 8FNHISh hERABVDI K Dicalg e KaHAVEC
¢ %D%Hnw]dmfa% gN‘bé:};Hg) hu?ra%?swl suka%roup Il cgnseﬁsus ’

(361hr)d1mmdbﬂmeﬁh DL {righid o ARy Eevieanthedeblpdgpreisel deetppment.
COIFJD Al m&%ﬁo@x@on%%@us g&gﬂg %ﬁH@wﬁh AR SHRHH Pauscle actin

m nus exten uman bgroup |11
(ASMA$ aniissledtinaNewatadk miecawsre Katad aﬂmﬂ(e@E@‘ﬂng NG, Emyiocal

imagy ARG YR RS iSRS Py N o were

tredidd BRIt MBB aﬁmi\o}l)};u aﬁtaja{amrﬁrmg;ugum&abmdy@msw ﬁg%sl D
uman eptor._rranewor nus e ende
R S Peleqtivg Pl E e SEB LA e S5CrHS il FIREn i
an RRECd ik ATRWOF é’omﬂﬂ us, Kahab oﬁ%nﬁm()@@}ﬂ@? Y G205

man VH accept or franmewor k m nus ext ended

(b)Hyabe (e NMBBHE Br i (dh MY -SE($)pniEERE.(D3)ean tumor volumes with

SEs are presented. g-h, Tumor vascular histology studies. Immunohistochemisty of anti-
CD31 in EL4 tumor sections from control, anti-DLL4 antibody and anti-VEGF treated
mice (g). Lectin perfusion and anti-CD31 staining in EL4 tumor sections (h). i-p. Results
of tumor models SK-OV-3X1 (i), LL2 (i), EL4 (k), H1299 (1), SKMES-1(m), MX-1{n),
SW620 (0) and LS174T(p).

FIGURE 10: DLL4/Notch was 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, ¢, h, k), and DBZ treated (30 pmol/kg
daily for 5 days) (¢, f, i, I) mice. As shown by H&E (a, b, ¢} and Alcian Blue staining (d, e,
f), DBZ caused replacement of the TA population by goblet cells. This change was entirely
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Variable light (VL) consensus frameworks (FIG 3)
human VL kappa subgroup | consensus franmework (SEQ ID
NO 38) 20 human VL kappa subgroup Il consensus
woheosnemes kK (SEQ | D NO. 39) human VL kappa suB§EQIFE0F/PT0513
consensus framework (SEQ2D NO 40) human VL kappa

subgr ou / consepnsus, fr ( NG .
o BB R RSO SETRP p FAPR an
furttite MNEAREd Bhal ArGDLBA antitedy Yaiktas replicaii effect bADBZ.

SR EP RoL S D Cal e 2000 851l OB Rapping ot n-
DL %Jﬁ%ﬁ%ﬂdﬁﬂt antib6 BB K WESD 8 cEephitie Agp&ethtion of a set

u -

I ght and "heavy chains. Nunbers in
of DE g emsants grpraseddcs Crisrompbhumdnilacspielplihiar phosrlatase (AP)

.accor di . ; : ' hoeeRassd
fusi G Bl TRl B ioncd medif qolfindihe ARRIHrftol (G cRABKY on

n-variabl e reg
96wl psit@fplantdobied it panidsd 261-DOL4 26titbdy (AWE638, 85 pg/ml).

OFI 7., DLLA-nedi ate t j [ I
he et B a5 B T A0S QLR 00 0
nm %S&bt}:{l&gh{ﬁﬁﬂ@ﬁlgnt. w?'! $el£?lt1}v4 aauegigmaw) 26{WﬁK_ 6.7m21)4. 66-vRBZNunc
ronot e e sprouting o . (a). Ki St.ai.n
MaSHRBt s e foHEbPI PP LE B e g e o (ig/mD.
The YRET LSOV RERALI RficREd ElncdMEdnd Wis mARLded Bl ELISA assay.
anti body or DBZ I ncreased the sprouti nI? of HUVECs _i.n

Bouhi entifrodme mees dsfccSH vognantichuserachngrpefiy HRK egnjuggte Ying TMB as
subPhes SIS A YDA AR R0L ARRG LS OB AERS ket fOonfiEla Tirs2-

y caused nmasslive accurml ation of
ECTEGErd ubed epdsatyadontrelt (bh & CContystall 29 readle sramdientlyirapsiopyd

..and hi magni fj cati.on tom..of r.et.in
witlgestogt SR P - aie i UG a5 ot SR B 0agi s only
dete%{e:t@% lerI?r t@ﬁ?ﬁgteg%lﬁr(ﬂipitﬂaﬁ%%tdiz@&siim bﬂ(’j]]ﬁglgmi’ﬂth “I\Ei )
retinas treated w anti - | .
conﬁmffwth@hi.ngi}ﬁg iomg@?%ﬁatéﬂgt&hgﬁgz ﬁqﬁ\ﬁilélgg, ﬁgﬁgﬁcpanef) and
recdthifhdok Bt %&&Q:Fﬁf(rrNéfkﬁlQ FYEGH: dnB d¥spethicy. tya2d-RVEC

sprouting in the presence or absence of DBZ. .
N®RelglsFabi wNotoh2-FEGRD systemptvedic uedaht ne/a ifq}@m%ﬂzy goat anti-

anal %si.S,,0f~V, ' i s [ES: "
oo e g0 5 PR IHRRER et ) ﬁ%@%&é@“@ﬁygﬁe
bindifg bf DLLA A bithod PLAA - ABZo chaséd Notabrl , Wish & haladated By 500H ~12

in.2-D.cult. f HUVECs (36, ht) by i .
o (o A DBk f ety Blosbetbind bisapt o PR A M ucohe-pi.
to agili%éj %ﬁgtgﬂg B%tf%&alé%date?ﬂﬁjpel\gfL%ﬁlk@(ﬁgﬁl-@nel)?&g.)e, Spft:ciﬁc binding of

. - medl at € C | alln e .
YW6r82ep erdozarqushy. cxaresseA DI e A ﬁ%_glygﬁ ?8‘&’?&%& %f(‘(ﬁ?f?“t%e% with
corFL G| GRS o MO i o gl o

hurhanslig6aRE (1508, HobiondmmemeRhsegiehy(epacked with cell's

(bl MRk Y X rBECH
Qu | Fg?@?&gﬁgﬁg gyiL;i4(;bSn\J&£h AR, . ‘ ere |
stimulated by immobilized C-terminal His-tagged human DLLA (amino acids 1-404) in the

absence or presence of DBZ (0.08 uM). 36 hr after stimulation, endogenous DLLA

expression was examined by FACS analysis with anti-DLL4 antibody.
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15 T@@32 expression in response to, Notch bl ockade in
3-D fibrin gel culture of HUVECs for (7 d) by
anti-DLL4 anti body or DBZ (left), or Notch activation

wo nofeddrosul ture of HUVECs (36 hr) by i nmmobi | peeUSDIA6F0513
(right). c, Anti-DLL4 antibody bl ocks arteri al

et i nos. sty RsCHIRSTONDE ITLBEPENIIORG ( aswy

andriiesigl@eibh ﬁereﬁﬁ@é\ﬂ&s’é'anmm%h%dlés@ﬂﬁﬁﬁe aseful for, e.g.,
described in Fi Conf ocal__ 20 i mages  of adul t

treaffpent @1 PRVEIHIRE 0§ 3@?4&@ atawis asoodol with gxpresstaR apdiqr agiivity of
DL eshg]?%sdi ?’egs% @ss{o'hedﬁ&/%{j aéﬁv‘t? of %eﬁfed%%ﬂes@ﬂ-zﬂldfor activity.

ant | tw ce week for two weeks.
In sgnﬁdﬁﬁoameﬁsl. @ctanwdms ot thie rmglenflmmrt 1segdrielfreat 2\VEGPT, a cancer,
and?ors g UE pro 1fc%rgtrlrx%rdlsc1r -.O%erge Ezlrg%}b%%n g{h% kﬁ%@)&(%??% the invention
are G@ﬂdﬂa @5at(apatholaficabedndjtion MM WRA43 M dngogerlddvis 522 ( e)

" Ju St St Do DR R e B e s reagents

for h&@@%ﬁﬁf&h%@ﬁbﬁﬁbrﬁbﬁ@pm QdH as detdddon o LI ihWaBbus tissues and
sections fromcontrol, anti-DLL4 anti body and

celldymg. - VEGF treated nice (g). Lectin perfusion and
ant I
Rosp e o Aol B CH U e D ol pnd
polyrukleotillc@Feqding anSKNVESH diftippdiebX- 1(n), SW620 (o) and
G 81;41%%? 30FI GURE 10: DLL4/ Notch was di spensable in
e’feﬁ‘él fasis of nouse intestine.
| mTHeabihsiquehad padedais da:seﬁbesaiforsefa:}ehcddmemt ara gsnefmllanell

cont r.ol , d, g, ), ,anti-DLL4 an bod e
wndEiioog i eRipons gt st RSy panveiioThl mnodeldi hopgose Ualed in
the bt SAEREs, @&Qxhﬁlﬁ]%' thk 9.11(11’951' hiAizk@ incthodBlgibs d&criied ih Sarhibrook et

m ce. AS shown H& and ci an Bl ue

al., Moheauian §lqnane: & Lﬁboratw&wa%%ré qditigmd @R foldo¥pring dlarbor

LIRS SO s 5 T eRosomp o 1ol
MOARCUIDAR BIQR OO M remtlbt al. KIS 12405)); the seRjesadHTHODS IN

ENERTIOH el Rl S P RRGrICAR AP Rplage gy .

Maé¥#hérson, B. D. HdréddREnd GLR. %ﬁﬁmise(m)?lfaj iHao®fand hbhne, Bid 41988)

ORI EAnDRAAHEY NN 80 BN e LA VRE 1

preﬂﬁgy%ae(ltgg’y)l)on of a set 5 of DLL4 nutants expressed
as C-term nal hunman pl acental al kaline phosphat ase
Defimifiynst usi on pr ot eins. 293T cell conditioned nedia
COMk Qi thgd't is%ﬁe &hﬁﬂaﬁﬁeéﬁ%@ﬂh@&&ﬁﬁseﬁi}a@@aﬂkﬁéﬂ
mcrot er p ate coate th puritied anti
recmtthfuﬂy a @M&Mﬁw@ﬂqf iG.mBtupg femtiyonniéne  GongaroinDiticdmpenangsot its

det ect ed usin St.e PPP /| S i substr at
kTP s RN B e B R Fl Gerec
usebfoﬁi eicn@tibbdyY l&ﬂﬂﬁm&? idctidPehAm R Ghdmﬁilesj\luﬂ?)th’bg proteinaceous or
Maxi SorpTM at es re co wth purifie
NONPEUA AL ‘15‘?50 e prederzs rfﬁaﬁw&wh{ﬂ Al bepyified (1) to

greﬁéﬂﬁhr[‘%%fby\@éﬁi% 8&@%&1{@@ G- B6hed DR SR FvAl iAo V&L most

measur ed SA assay. Bound antl bodi es were

prefgebcmers tmn Woahy mrﬁhﬁﬁ) tatdeBise yeiBRpnide ap gt &asliong
o Rl PR R A0 R RO v

sequﬂla@r,l,méﬁ) tailomsgayﬁty bp SPSHP AGE unfax@Sluaingloy sérgedicirgo 3

Conﬁlgljﬁla.‘fs Hs?il%i iorﬁ%]sg%?[l“ %r éaré}‘s_f]eee %ﬁlg% 51%\!}@4()3%&21? VECIta{) ﬁlﬁé‘% v includes
YW26. 82 was only detected on DLL4 transfected cells
(top panel). Expression of Jagl and DLL1 was
confirmed by the binding of reconbinant rat Notchl-Fc
(rrNotchl-Fc, mddle panel) and reconbi nant rat
Not ch2- Fc (rrNotch2-Fc, bottom panel), respectively.
YW26. 82, rrNotchl-Fc or rrNotch2-Fc (R& D system
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25 control or DLL4-specific si RNA. YW6.82 was used
at 2 ug/m, followed by goat anti human 1gG PE (1:500,
Jackson | mmunoResearch) (e). FI GURE 12:
wdbegeat i on of DLL4 by Notch activation. HdEGRowwares1s
stinmul ated by i mmobilizedzxC-term nal Hi s-tagged human
DLL4 (am no .acids 1-404) in_ the absence or presence .
the grtibofy ir 0GR fgpormbigagcelky snge 2t [cphofa porghpncn of the antibody's

natGAAA9RGRMG Rtk Aor3R pRPAe SEHPR RSB ATHRRY R¥udeddh? antibody
analysis wth anti-DLL4 anti body. WO

in 13GI081 BS0TDBEETHILERCEl. CreBasly2hownrrAisoktrdmebryPTilld

oF_ T I i.ayention herein provides
pre%aﬁ%q@&h%yt&r%ip%gg%{é?s at are useful for, e.g.,

t r efat Hdtedmuplegveit molkcidé isci mekiocst molesulasbsiidnatied and

Wi th .expression and/or actjvity, of L4,..suych as .. .
scpiFieH SRELH TGRS SCT B MRl 5 A FplegE M ach T B graineriy
assEIREEIR FhORnANdoRice dF the thiibody DudlBic3eie senibsigedBndise acid

the anti bodies of the invention are used to trea

¢ : 9 a .
molegiis other S dthe femtpioettine deFhichrior Fuar at Rafere. Bolaed muctec
acicfjﬁaﬁf%&ﬂgé'theﬂefbré%%ésﬁﬂgﬁgieﬁ%hﬁhe higciaatihesiar Qfit & in

Invention are used to treat a pathol ogical condition
naturslsoslls. dfesevsr, ah isote¢douysteisséoid molecule inclydgs anesl¢ie peid molecule
spect e.anti - nt,i e [ t] L.
conf Ry B BGRB8 e 15 B 0B i
moleslt Atih @ homobhhd lotion ddraeframttha ot oftubl tollsi n

ous tj s ,and 10c he i nven

var ] SS Il type. . T ti.on ..
£ 0TS 30 ple SR REUC Spiikia oy 10 Kgpatppy pmine acid position
nunfttih P adin@Saba@nghdokiXiME HRPsdf defereB gRtinigheting kystdnh dsed for
anti bodi es. Ceneral techniques The technjques and
heapy ghadnivariabledemains e Helychpip varizhie demsey o the ggngpilation of

al .
ant BEQRE! BIK Yat B Iai’o%eg}lé&negste(?]%g%g}s P RREIRAE Iﬁ&lﬁétgytiﬁ%d. Public

usi ng convent i _ ol ogy by those skilled i
HealthSenvite, Netartal Eistitutas of Elzalthp BethesdaeMR. §EI9)). U sihg thésd

R

amibp htibdYcdriasiuididgab a shdrtmhingfif.es dnse@rndntSpsr Figr CRefithe

Y., CURR P S IN MOLECULAR BI OLOGY . M .
varlgE JgPIR. GE7 SIS oo A0 roR QO BRP Y RSy Remine
acidids Mde O alDEAREH ICabRN) QR ES redifie 32 of HCRand inddrted residues

PRACTI CAL APPROACH (M J. MacPherson, B. D. Hanmes anpd
(e.ecremdyes 428y 82bpi3nd §2p0gs pycordipg fodipbaniafierlrayy ehidn FR 198l 82.

AR S BB MM A R

regiRbol Honpddgytod tie satdnbodfthe snttedy whib@H skiadariekabat numbered
identified and separated and/or recovered froma

S onent of its natural environment. Contani nant
CONMIRPARIS “@ibsthiittal iy atmilaf” of Haubstamiabiytthasameclipts @sediicsein,

whi ch ul interfere_wi th.di agnostic or therapeutic
denf61.§ S C AL hB AP BTy SR g SRR PARTBSTA RGE (Beherly one
assOItEODRES an 8ho8Y Beihe RIveh@in REeRISHh & asRIIRIIOLE] Haceous

solutes. In preferred enbodi nents, the anti body wl |
refasencpigpinpsratgr antibogyy such that one of skill in the art would consider the

difference between the two values to be of little or no biological and/or statistical
significance within the context of the biological characteristic measured by said values
(e.g., Kd values). The difference between said two values is preferably less than about
50%, preferably less than about 40%, preferably less than about 30%, preferably less than
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30 greater than 95% by wei ght of anti body as
determ ned by the Lowy nethod, and nost preferably
nore than 99% by weight, (2) to a degree sufficient
wd Mogasbasn at | east 15 residues of N-ternm napcPUS2007/070513
i nternal am no aci d sequemce by use of a spinning cup
gﬂﬂpnator &%@,to honngene|ty by SDS- PAGE, under
abop mpﬁﬁefé’?lﬂﬁﬁﬁ FePHd Oeodi FPEios ofi iengluedeitts si e TM
refe*?én%!é‘fc&ﬁpar hef&ha Yy, silver stain. Isolated antibody
I ncl udes WO 2008/ 060705PCT1US2007/ 070513 22 the
ant ‘iBm;hi}g affinigy "t genuiatih rafers bctbarbicengtht ofdkd $umn wiah obnencovalent
.. leas e CcQ nt .0 C e 1
el SR R TR ki s pAREE 2 Ay s naing
partaat(elpody antipeh) dléﬁle:tshﬂdmm:d fhetyvidenasnmed hxem:m; mimﬁhg affinity”
reconbln cells. Odinaril Qmever ed
oAy R eHaFLaTEYR A EREeihvech tembers of

bmdﬁﬂ% pdit @al iaafibsdyaRd apden).| TR Aty oMUabBEfle AGblits partner Y can
nmolecule is a nucleic acid nolecule that is

gengrgdn by fepeaeniarobisiep dissacéation comitant (Kdadiifigifecan be measured by
n&qgl KnoBH G Eﬂe%rtaﬁl'cﬂd e ldsschéJh&Qh Cﬂoxk/taﬂ%tﬁty
ordinarily assocrated in e natural source of t
antibedi¢sgvdyrathubing iaotigoi stbwlx!\nnql otl &1 dehopiatsi redddly aehageas high-

| ecul i S ot tha thef Nold set
ot i @RIl e b 3R Rl b e
VanB'@i of eiekids bﬁﬁé@ﬁﬁﬂgb@ﬂﬁgdﬁ‘&hﬂﬁ@&&mﬂmnﬁhﬂm ‘aﬂnje()f Wthh can be
cleic aci.d nolecule as i n tura
r mgm%wé&@rmsgﬁt IPEGigR- eépeﬁf}laq le%ra%f gn 1@@1&? ge described
mtﬁquhw;lﬁg a nucleic acid nolecule contained in cells
that ordinarily express the antibody where, for
exdaphecmbadanenicthe| Kdaer ddrplet @P@rg@g fnihig invention is

meaggr:'eff g?ﬁgmmﬂe%'t ggn gl,'{l&lfng ra?%{; gh;/j&g ff&al{ed%é{mé Bhtersion of

rm - va I n resi
an antibdsbyraf mgerast and itKatiageh ae desbahwdw the fadloposg asagrihat measures

B A

wn@dﬁ&aﬁbﬂ/ﬁ(izﬁbxn@emamaug& i) rthd prgsi&hcecdfal titraviau beddeh 6f unlabeled

O IR AR A R S

(19@)U 1agi BiBp3: s‘sstmR/Dliro Sﬁamsﬁ%end}@sﬂsq&ahe haasy, hhbﬂoﬁ&r ﬁlfates
| th, Bethesda 1991). Using this nunberin

(Dyggﬁ@ta@fﬁoateﬁ ethghamthﬁn@éml i GIBUEBS alt’sgm*ﬂéedm@;ﬂppel Labs)
o5 30l SR 149 S 2Ry e SR TORb AR
serunh&b@0invia PB& ldbEtVdnndivn hotaprat @narmﬂngmurﬁemxmmlmﬁm) In

e e N T T
sengghlaﬁoﬂ:da%f gélfdb bg ?%é’rg% geog efdrfﬁﬂ?ﬁt ‘(}ghkl) ?}sesfsﬁf&md:lrf as g&%&ﬂEGF
antipoi PR b G 5. PR R e D3 ?@éﬁf The Bt piigrores

is tHEﬁYan@atg@&eeﬁﬂ]gﬁle Hol&ler,3n ¥ @htian ilah 6tinkY e lal IGKP¥R Piriod
regi ons of honnlo&y of the sequence of the

(e gaﬁﬁ ihperd)tovnsure that eguy s rqagk Thapalier.dee mbdwenEnce.

r t I
L T
solutiog s tﬂerglreemvcxf amtl the pma w%hbéelgbtetmletsmthm h‘ﬂér’liveeen@RGllesPBS

iglﬁ@ln [3?68 l]ilx‘éq,]igﬁ sgglft:tl gl?tggfa cHnt 28fP Eard) is added,
and tief Ritedae /C@lﬁmiﬁi '(Fbp(&ﬂinlt @ﬂﬂlﬁl Cﬁluﬁfh‘ (Peh:&hrdpﬂﬁ: tef mislgick |

in the art ul.d consi der _ the 30di ence bet
Conpfraligs Ypelbiat Batavolesy it ?reeqaﬁ 88‘% % %}%Wuﬂmg are
and/or statistical significance within the context of
t he bi ol ogi cal characteristic nmeasured by said val ues
(e.g., Kd values). The difference between said two
values is preferably | ess than about 50% preferably

| ess than about 40% preferably |ess than about 30%
preferably |l ess than WD 2008/ 060705PCT/ US2007/ 070513
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23 about 20% preferably |ess than about 10% as a
function of the value for the reference/ conparator
anti body. "Binding affinity" generally refers
wo fediierst rength of the sumtotal of noncovapentis2o7/070513
i nteractions between a single binding site of a
mol ecul e (e.g., an antibody) and its di ng, Spartner
chogea fgr use C%mﬁ“&éfﬁ pindygageys. Agredivgdp %fpﬂ&f %(P gt the Kd

or Ig@@gug\g fhfred B DH NGBS SINLION TedoRinRE SsdaPs heitld d BRA Gore™-

ndi n Inity which reflects a 1:1 interaction
200@@'@&&%@%&@ (Bm@r@ﬂm Riscapsatiap, h@E at25°Canithi ipwenbiliasd

a““,%%‘% Fg@ngh\p &an ggf o g%lrigﬁ BN rbé@%ﬂ%&téd dextran

biodmﬁﬁ"@ﬁjpa(ﬁllﬂﬁ Bmmeamt ) éﬂédl):tlva@écfwm Nyetlm-ﬂﬂ b@&-neasur ed

TR 5L L0 KRR 8 S FEb S 00 185

(NESNREGR Y tPihB dupplied Qﬁl@ﬁ&dﬁ@iﬁé VAndigeh & @nokel itli1950L k@tigm
readi |y, whereas hi affinity antibodies ener ally

acetgiontH A inje Aug/md (- ngbe@wanJﬁﬁlqnéﬁﬁ flavsean uﬂém@é?e to
achi%vg Q@r@iﬁﬁa&:ﬁr ffﬁltgm(ﬁe %tsgﬁﬂﬁ Hfl\%ﬁgleﬁ ?ﬂﬁlélﬂ @(ﬁ‘lﬁ)@ﬁﬂ@fthé/ injection

nown | art an be used
of aptlgtplo éMsethﬁfnotahenepls egesied forplaktunonactedpeopd. iFor kinetics

me#sgﬂl‘ci%%%{ atén! Vf:%gilesr?noln nt S a5 rq? Vi 3 ﬁ[&f Q %%m&tanggcted in PBS

witly 8J08% Twea®20(PRST)ait EBﬁCSatl arfleentatest approRibasely Eﬁxlhmna

radi.ol abel e t.lgen bindi n ssa er f orne
AsPgHOR HES Ban) DB ALSOMER TR Gt b Rftg bl gge-to-one

Ladgh®irdidifeRods (JES%F Patuddiin Shﬂw£1@ |v'e1@i@n'392)®?%ﬂﬂulfah&§us
nmeasur es soI ution binding affinity of Fabs

fittigg thegesocisfion o dibsoriatipmepnseisran). The aquwiliviupdissociation constant
(Kag%&d?aﬁi&% Qﬁbl%o %%él)séea@geeﬂerg@t | (;1@95 Dol Biol

resence atitration ser unl abel ed” 20
293a865+8§én,1fthhemmapm@ﬁdm@ M)uﬁ dbﬁthelqgﬁwe\ﬂlﬁsmoamesonmce assay

o B DRk 5B
medsifes a&SﬁMeasﬁbﬁ t@irdabein ﬂ]io&tseﬁlcé Byieio) imtesitg (adktdion = 295 nm;
over ni

ht /m_ of i t
emishion By kBB ABEP firrs S Shhe o Fliradisen etishody (B form)
in EBODH 206h S BSERMeNSH idcrBd Rk citrbdions Uf bxdgéh abﬂl\éiuﬂﬁad ina

serumalbuminin PBS for two to five hours at roo
spegleamprierasush as ¢ sippriloxi srinpey spegyphometey SARV Inséruments) or a 8000-

o BSSCAORBR T B b Sl Syl

FabAmf‘on—meé’ [og §1tate(af agsoma@om’écprs enotiatipnt fatel o5 o6 rasnerdos to this

Fab- 12 P
i gR Py e Ry B8 ik il R RN Sl ptpiosp
destiibdhbovd nmg’a‘fam&om%m[)@ bt 5 Bivoswea/¥r3000 (BIA oL b®t,i ONn
may cont i nue far

h
PiscatasiyeN A £ 6 giithy Wm%ﬂ fla fi?%égﬁkééchl f Sgﬁsg%séﬁw (RU).
BritAy b ERyn@dily136d B&Hana biysemer &tﬁp§ (lws: mwr@ TRk aE@\Fated

i ncubation at room't enper ature for one hou

witl eetB Nt u(i:ﬁlmeéhstlﬁ@ﬁow@aﬁk)@erbaﬁun@ﬁ Bygpehieridrd EREY and N-

R oy ARG, BB i
Wl’tKI WoMbsdium Tariads) ;pHPla&,Kaﬂod).tghsl (atldphl) beflork ijeetiqu ataébw rate
of i B e P aheatBra IR SO Dot 3frEpikeih"
FollécgigS/ i(l)lg %i;%dgigré%ﬂ Blrgiz gﬁ Olll\g %gﬁaﬁélam&?el isrilecteid nel biagk ﬂlireactéﬂ@,roups.
For et MERsyEtsiiteg vy Oi E} %@&6?&0%817% AYHB0 .HF/D are

enbodi nent the Kd or Kd val ue i s nmeasured by using
surface plasnon resonance assays using a Bl Acorem -
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2000 or a Bl AcoreTm 3000 (Bl Acore, Inc., Piscataway,
NJ) at 25C with i mobilized antigen CVb chips at -10
response units (RU). Briefly, carboxynethyl ated
wdRvdssansd bi osensor chips (CVb, Bl Acore | ncpQi/@$®07/070513
activated with N-ethyl-N 25 (3-
_ . dinethyl am nopropyl) - carbodl i m de hydrochl oride (EDC)
injegivdl INPRY o Y5t SRR 0GP BRI 2346 81 o ook aperoximately
2580 ASESInPELS U5 R Dseol BbRRILs (Rl S Aestl Ming D ¥l
oncitnjope Langmut bipdihg owdeldBEA afre BpalnitiontSeftvareawtsiands?2) by

. r oxi foat e 10 response. units u .
s BPBEEH FRLEE i TR E il kg, T Gy
dissetiaanotcasiame Kids wedj failae isahblaoiok o ebat ed., ghayps, et al,
1obB i ot S-Sty Elbrenmy ibeor-rceRounH Has bt fie
surﬁe@ﬁ%&ﬂ&ﬁ@%g&eQE%?EEo@E theR then-Btelib Moferal £dQémmined by using
flappr gél rmtcg]!qu,t%p‘ i ﬁi@fASSOCI %tééaign r at ezi (kol I) gand
a flefiressortigenchmertephaigue PFasyFes BIGRSRIOB IS a§gn guorescence
Si. .| - - ir-bi dJ ( \( o
o L T T L
a 20034 anti-putgget hatitady (oibdoinonn RBS, ol I o tht prasence of increasing
sensar gr am .The equilijprium ditrssogi atiﬁ)n canstant. = .oed
conpiR e O AptigiT e BEd e 4RI TRGT kD « SUETIOY oguipy
speétfphomder (/8kiv BlstruméntOI h R000BEricBISDM-A93n @aipe@ibbhotbineter
the on-rate exceeds 106 M S-1 by the surface pl asnon

(Thergasngsitodicd ¢y sHFEY EuVettfen the on-rate can be

det AT iet e B, U8 R84 BerbinURIQSERA 0 RKENE Rhdeit 6h R dlale
that measures the increase or decrease in

capihleof eweparties anaitles nodleic aeid s which (idias bes lingad. Ompgppahvector

.2 1.8Si =.34 : ..

s 020V el Lol AT aRAARASKA iy BRSS Bl fidjiona

DNArsepinentpmeg datigated. Anotheetype nfvatméenphage verer. gfnother type of

ntigen.as neasured (in a troneter ch, as.a .
SRR St et pliely SRS MePIF oy B fhdhof g

genbine A CBALN ve @K aRScapitit ANduiRnRe tplicgioa inakése tell into which
(ThernmoSpectronic) . with a_stir red cyvette. AQF .

they R I EIHbECF 21 DATIERN oI BETRE BRI ORG8 S5 lptis and

epidoftfa® maf¥malibs Odedors R ARBE DBt (8. of, RbB-egiBorhdl \WiMrhAin 688 ors) can
also be determined with the sane surface tpl asnon

be iptegratesinie thegdamgeéa bes crll Beep iaBednstions infrythg host cell, and

B 068 AR50 BAEPL R S B 501 i

of didectirgs tht exptGsioe 9P geree tauwhich theR&ye opBratietllyyinked. Such vectors are

car,boxynet hyl at ed dextran. bi osensor_ chi.ps, "
rerEARORIT O B AR EIVRTIS GEOR (G peoBinant vectors)
In gederdll, BRirtyoa e Qo0 pyIL)y-i6 aschmbinant DISAhydnald @t bflen in the

(EDC) and N- 30 hyciroxysuyccini %@ (NHS) accordin
forrp gf plagmigsp i the progont ﬁ@ft‘?}‘%/féfl% nBLASTRK ?‘&Dﬁfei"‘gf dP45 Rlgfhies, be
use&"iﬁt&cﬂa%%@ﬂb%pﬁ' tHOPpRGRIAL fc ildt forBmohlH uSdTBmE biector.

(-0.2 before injection at a flow rate of SuUm nute

t o "Rehinbdeotife oo xnuetiergd, ] as vied puerskangablshqr) et to

I | oW, Ng: HRj A2 G i

ol SRHEERE SR LA DRI AR L858 o b
deokwribdanciedtices, riveascicdides) nsdificdorutciobddes er basks, dind/ott theingnalogs,

of Fa .78 nMto 500 are. VO

or 435 (G F BTSSP G S POl PSP of RNAS I

by Dsydiaid veaerid? On phBRIdeotide 2BG catapasd hodificddelwotides, such as
approxi mately 25uUrnin. Associati og,g&at es g(on) an

metgylgtedapgleptisiss pugt her epaless) Hreseptamegifisetin to dheyylgotide
si mpl e one-to-one Langnuir bindi ng nodel (Bl Acore
Eval uation Software version 3.2) by sinmultaneous
fitting the association and di ssoci ati on sensorgram
The equil i brium 5di ssoci ati on constant (Kd) was
calcul ated as the ratio kail kon. See, e.g., Chen, Y.,
et al., (1999)J. Ml Biol 293:865-881. However, if
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The term "vector," as used herein, is intended to
refer to a nucleic acid nolecule 15 capabl e of
transporting another nucleic acid to mhlch it has

wheRodoziked. One type of vector is a "plasmp@rpsyoreisis
refers to a circul ar doubl,g stranded DNA | oop into

whi ch addi ti onal DNA segnents na¥ be |igated. Another
strycfie may by dppasted befoge W«ﬁg@ﬂﬁ@@@blﬁp ﬂmekyrmer Thesqence of

nuéf&ﬁlﬁggmhf’b&n\’ébrﬁ@}ed\ﬁg g nucl%ﬂe%bﬂg@rgeﬂfst 19 otide may be

segnent s” ma Into the vira
fur@er madified/ e&ftrsmhmse siwhpa by eonghgation mﬂhmﬂabﬁ mpérltgaas iobn

[ - host t 0 .wWhi_ch, .he i ntrod d
ol e NGk on RS o P A0t ke B R B Ty
ocdugfgitialcbides avith @pinslopBhtermoRBlideanodiBekionsSguch &, Befexample,
manmal i an vectors) can be

! |
thop PGB HEHEE e tpeROE PUPoTRORSS: PR IO
phdsPhdafAidsl ORbdrdies, ERS aﬂ@%ﬁth %I%iréed Bdgdshe N%epﬁlosﬁﬁ(ﬁoﬂlioates,

replicated al ong wth the host genone. reover
phasphareditieptest oe-3 these centpiaingecodantimpisties, meghtahdor example,

o2 B0 L Shgb I APPSR, it

mteteabatonyife. pasridinep pesaen rtoedbbsr ®hta(nmg eilelapirgl(e g., metals,

t L.
racigh SRR Do P D i n e (oRRREE ARy ey s wit
mo@ifibé Mnkdped (. fa(I);ﬂm aabmpti@gdldlsacidsNett f)l Qs Weﬁsa@ Rhmodified forms of

SpECIfI cation vector' at ti nes,
the galypaclepty ﬁ@er%ﬁﬁﬁ@ é‘%f’g‘ihagy'gfﬂ’éﬂ ;groa@min}agﬂx IYESefFbi@the sugars

mafﬁﬁléé?f&'céfd ?&%Qaﬁnﬁfen?)%ho\é Qtre 011%9'1)‘118%5@%% s rRrotQ(Fted by

eic acid," as 'use erchangeab
standgrdggoigelingraspepsodr aﬁuﬁat@btomﬂwecﬁddamall Imh@eh to aldldjional

' d T :
RS B 0 s UL LIS s e 5 o
OHrvag bephosgﬂmylatedbnsdmmmﬂimm amines or cmg,micugappmg Igr(mpy_‘nmetles of

s 832D S g M By BT 5 S e htRalR Bt Bcoti

groml Poligih€166tidde carbisCipiin SR1d7ed forasomnitkest de@@ﬁnbose sugars
such as t hyl ated nucl egtides and their anal o Qgs '
tregRTally a‘r‘faiﬂbfél@ PN gdingdonerampdy £ de-majpyl- 2~ O—aﬂyl 2

ﬂuo%@-%@aﬁg&gg&y é&%@&%ﬁ@s Oalsdalé 5 %Ip'hh'—%ﬁé’(ﬁ&d@éar@ eeplmehnc

i nparted before or after asse pol ymer
SUEB glirfs arabinong clyloses af dwxoesy ph’enfrsn smam ﬁtr@mb% fugars,

sed%?%uﬁ%ﬁ%, Ei%gcﬁh : eﬁgﬁ)agg%%gaéc ﬁbl@o% éér%i%llcg ostatlgﬁi%yﬁgt%ypl%oside.

Oneccrmparg ahosphodibdtdr lmkhg etay betréydacet bp eBerodtive linking groups.

Thopfleaih ! "ﬁﬁ%#‘o&n@%@d&%&aS%%”F%@tw;tﬁﬁ%qdws wherein

phoqﬂﬁmg EdplacBdBY ng)sdﬁﬁoema t) rP(a}s amaiegs")," %&ﬁ@h&@e
difications su exanpl e, those

POYRaHEGRH ) GIg e rpigetal gt Wy pitb ool At pdependently I or

subm%@ Bloﬁr[shﬁ‘s%ﬁ&ﬁalkﬁ E ) %?’h&?aﬁl?%ontﬁlﬂ{ HRks 80@} [fnkhge,

and with charged Ilnkages phospfior ot hi oat’es,
arylpribenyhovelaplici exalesiengt er araldylhdioale Britagesinngopmndaotide need

be 1&9{ el %%c p?éégﬂngﬁescﬁﬁeéonbgégﬂpsl t§all BB&%wFéleo%dE:s rggen‘ed to herein,

nuc eases, toxl I es, signa
mclpdlthNAgmilhEA etc.), those with 10inter caI ators

" t h t

o PlibaREiepbag”ss Ref bR potiinkiteidd Ars FoorG e

sﬁaﬁd@dﬂ@dnbﬁéﬂy @?ﬁtﬂétﬁ:, p cleotidel @8€ a&%@ﬁ@!ﬂ[v Bk rdk Kyde@aﬁfys less
ose with nodified |inkages (e al pha anoneric

thary eretQ0 nyelegldesdn fength. Jhe %Oﬁh‘i%ﬁdﬁ "Pokypaclestide"
t he pol ynucl eoti de(s). Further, any of the hydroxyl
groups ordinarily present in t he sugars may be
repl aced, for exanple, by phosphonate groups,
phosphat e groups, protected by 15standard protecting
groups, or activated to prepare additional |inkages
to additional nucleotides, or may be conjugated to



10

15

20

25

30

25 These alternative |inking groups include, but are
not limted to, enbodi nents wherein phosphate is
repl aced by P(0)S("thioate"), P(S)S ("dithioate"),
w0 f00ddgpds (" ami date”), P(O)R P(0)OR, CO or fiir@s2007/070513
("formacetar), in which each Ror R is independently
H or substituted or unsubstjtuted al kyl (1-20
are gpf Py sFelusive-ail s drgeamiioaheye fpr mlymac eﬁk%f‘@és ecmak}y and fully
appﬁk%?é“tlé'ohg&ﬂﬁ%ie%«'ié&y' cycl oal kenyl or araldyl. Not all
' nkages™i n a po bmucl eoti de need 30 be identical. The
p r e“&’entmtg“/cd @smq md mufaqu {dentityt with r¢spert boynprritido ot prdwpeptide
s g DB RS Bt g
are tdﬁnﬁdmﬂ) twith tt@emen‘a kdiy residned i@ tisd S’p&ﬂﬁe deptigle e pallybgptide sequence,
1t het | nucI otl es that. generallé tHUt not
ndng e F‘sf;l C§§§n H@lﬁap% eﬁ?f' FEGP AgEYq the maximum
percl;e%‘f‘&hﬁenca_ RRnfi©! 4R no® Ecbrﬁﬁl@f—i doﬂ&rvﬁ%’ substitutions as part of the
"pol ynucl eoti de" WO 2008/ 060 05PCT/U82007/070513 27
sequgnee HigBtitu AlanmyntdeanERIseeof deEmaEgRcrsat Bping Beid scquspce
1de1%ﬁr YAug Rl%{/ééfjﬁ v'aﬁo&%ls Itﬁﬁt eré%{h %I’% Sﬁﬁ@lll tHe %bcl for iRtance,

gonuc eot am no aci d
usinpembbely @valubhtcpmutemqﬁwar@wb @s BL4SE, BeHBT de AGEGN or

MR TR RETTRES o B A PR RS S e

parirfkasr f@aheaviriny dligemeant includep dny slgditties nestlet! keachieve maxu:nal

specific |de or. .pol ypept i de sequen after
ali %B‘F@Hﬂvﬁbth @%%E Qﬁﬂ]@e‘ﬁ%ﬂ%ﬁ 84 6‘?3%{’6@11’(0?“’5 herein,
hoWREESSBhe adi@ s@flth@ViBert va{rﬁéélamlgen@@fe@%ﬁa e Ee
|dent|ty, and not consi dering conservative
conin3paan IPIishBrogsp ALIGH2. (The @é&iyh*b% SRIUFRFEFPRPgTison computer
proélaﬁl%%ﬂ{hoxe‘arb RRSES 1 aﬁﬁfﬁ‘\ B Qe R 1S8R 1AW B Puser
I'd sequence”i nt|ty can be |eved In various
docwaystatidrat theerié. SwWopyripght ﬁé’i@kwalshmgton RBeC.a24559 fwhere it is

i 0] u3|n ubll cQ : .
reel SRS L RO aTa Rl B URRR 3 FP LI 2 program is
pubglamsa_ iBB)e tﬁf@ﬁgmléﬁente-ﬁhplﬁie Séuth S&ﬂi?ﬂaﬁmhd’w Cﬂ]liﬁ)mia NThe ALIGN-

et er ne appro e par rs for measur
2 piggs b2 APl 5 Sty VSR PR Se aRdr R by fige
UNDR X408 ﬁhl' s9q\ERsd c&ﬂﬁhs&ﬂhﬁrzﬁrﬂé’c&s laenet by @t AANEN-2 program and

sequences being conpared.” For purposes herein,
do I WesYer , % ami no aci d sequence identity val ues are

ge '
o o8 PRy B ArIENPER RS ed Rr S BTRR G S A R Bhrisons,
the &/oammb erid pequgn@ndewsy am glmrea:tniuy a@d semierehA td, wath, emnagainst a

e O R BB PR sl PR e ven amino aci
seqiWWhshAngitoas &. cﬁmprﬂ&&fi&rtam raﬁumd acucsseqemcsi&m@ toyrveker, or
U S. Copyright, Registratio ;§5ﬁ10Q87. The
agajipl VY PRIy PefhsPRICPEIP) I8 F C‘é%taﬁi &%Ehr ough
Genentech, Inc., South San Francisco, California. The
ALI G\ 20 2 ogran1shou|d be conpiled for use on a
UNHﬂU@ﬁEﬁéﬁﬁgﬁhgy &€m preferably digital UNI X V4. 0D.
Al'l sequence conparison paraneters are set by the
ALI GN-2 program and do not vary. In situations
whecm &rie thalou@Nei2ofi asnmmiéwatdiuémcomd] ap) iﬂeaticpad;l n@@d;msebmtée sequence

. arl sons, m no aci.d.se uen t
i ROR PR ov A &b Bfmee R T R A B el B e
totag hMﬁler@thﬁﬁm agiddesiégpyenee I1BN1([1\M&I a@breelai&d alldt ehe@tthe/ehath of

be phrased as.a a Cld se e At
amigp agid SRS i MOBFEUH 1o 10 LEAENT 2ERTY q@}éﬂﬁ&w@e Bd&‘ﬁlg/a p pgyino
to, with, or against a given am no acid sequence B)

is calculated as follows: 100 tines the fraction XY
30
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where X is the nunber of am no acid residues scored
as identical matches by the sequence alignnment
program ALIGN-2 in that program s alignnment of A and
woBoosdigrowhere Y is the total nunber of am nop@gUshon7/070513
residues in B. It will beafappreci ated that where the
length of am no acid _sequence A is not equal to the
aciqd seapenRe BienGiiohd a8 Wil gaé thede aming asideiysgee igentity of B to
A 2008/ 060705PCTf US2007/ 070513 28 acid sequence
identity of Ato Bwll not equal the %amno acid
sedUrdess epdctfeally stpted bthBrwise, All % amino acidrsegepgce 1dentity values

eci ficall. t at ed. ek \W . 9 ' ' -
e BEE Tt 2 DS B B T By o
ALN®eCrcbh@aket progiae. i medi at el y precedi ng par agr aph

usi t he, L, G\N-2 co ter ogar a ’ The ter

R BRI e G e #7100 B R s,
unl&S S¥kciTREIB) & cohRk @By indiafd HilPeGh, fth &) ha¥ivebr variant (whether

contextual ly indicated otherw se, to any native or

natiygef spthef Qi epolypeptide Hhe tegpmingeye euacesspecifically

enc@lﬂé%&%%ﬂugzﬁly O-Egﬁlﬁlg Fr%ga?élt dr4EcreRANRRE B SREKhi ek Yomain
enconpasses "naturaflfly occurring truncat ed or secreted

seqiapcepsngtaally occarrinpuariantdbin @re. dbemitivelOsphiecferneand

natural |y occurring vatiant .fo (8 Q4»
narfi b Gurredfo e Hiea T ARy ML seperalusfin o
polﬁie]ic)@dld compaiking IﬂlieSanﬁiEJﬂ acai’ﬂ equchion dfd mmpﬁlymsmﬁngmg@mtyin.
refers.to a ypeptide conprising the .am no aci i
Thedgig, rind Sor pRE 5P asg \EeBAL T AP} B UcRgR found in
a ndn@hIly odMutrfhellyiies DLL4 sequence” generally refers to an
am no aci d sequence found in a naturall }}ééoccurrl n

DL [T (BT A¥sielur Ao (iterahepegsb b omed el Pagea groin,
rofet SLITE spblih il BT HBAE MALALAGMERIE B aol BaRor varion
(whathyr metitvic vesyothetigr Netoh receptet prdypeptidd. ViBumgns sigvet flowt Neteh

tch.recept ti,de. ns ve.four
reoqRuE Y- R ROt RE o oy AR s AR M NGy roootor
inclu8&dinh enebinr atl feurttRbtin Najtdhretga@pt Dlie ferin I'nuties sapynohe
of. of all four hu Not ch rece[gtors. Th tergn
spealfigalhBComRAEH BTy acpuEnE FEBTAGH % Aierig onas (0.8, an

extiABd MR UbYaiQ GE4Hehbd) ShatilrHInE 8@ AHRIvaE B8 TRR{e. b Q bldnatively
an _extracellul ar domain squbeelr,}ce)g hatural |

(e.g., mai n
sph@%icfgrms)ﬁgd vatnielpocewsting alldicyarians. ¢ Ehorfeum \Meild tysp Neted
Ly cr ' Lio ¢
recsp R TR rBRledt A pp SR AR oo A IR ip 854 Bl B8
natyrall yeeptringNotdnecdpsorpgoteine Theiterm “aglddypeljetelneeér sgquence”
natural ly occurring Notch feceptor. pretein.. T er
eenBhy %y ANt P ebiet GEGER QlartbB) Ghlhand MoytntetBoror
r efEieSerti "a;i’tibaﬁjr'nmdatimmuaeglulaﬂmé aﬁmadjinh@clﬁngabigrig ltHey
occurring Notch receptor. .. .. T er "anti body"
brogglet sepserpih Sisfusis amgngelonglantibodies (fge ?@L@ﬂ%ﬁ ghinyAct Ropgglonal
antiBbABY S5y AP £ BB ick, Rl IHASITRARSI IRR A @R FRAhESodies (e.g.,
~(e.g.,” full length or intact nonoclonal antibodies),
bispseifigehtbrdicsan tangodithey, cxhibitithy eesised biglogicalrsiieiy) and may also
ino R} BREELA 7 AR, FachiBetin or il RS b, fan antibody can
be huinainplgincalized @hd/er 4fihitanatured; al so 30 i ncl ude certain

ant.i.bady fra nt s, described in qgreat det ai | .
nor s AR st A3 SR E bR heieR s i dgomeins
diffaf éxtdnkivelfat bg@ence among aftilfodierant theatédinl ted bindihg bsd specificity
the fact that certain portions of the variable. .

of caefhpirhcilaiaphbadydes ErRaryRI AHEWe dlRayreen Hrgagability is not evenly
anti bodi es and are used in the binding and
specificity of each particular antibody for its
particul ar antigen. However, the variability is not
evenly WD 2008/ 060705PCT/ US2007/ 070513 29
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di stri buted throughout the variabl e domai ns of

antibodies. It is concentrated in three segnents

call ed conpl ementarity-determning regions (CDRs) or
woeusi abl e regions (HVRs) both in the |ighiegb@iorosts

and the heavy-chain variagl e domai ns. The nore highly

conserved portions of variable_domains are called. the

dlstﬂblatﬁ%mugh@#pé}e varibleggmpiap phandibgdign lhs conceniipted & three
1@&@ d&'ggﬂfenﬁh@ L Qerfifitle PR (IR OF hyfeRvar 86k Whfons
arge tin sheet conflguratlon connect

(Hwﬂss) bmhem ﬂremgst-cm ol thoheavy-cbps vmbffﬁedmmaw Thn mqrmhlghly
S0 S art of

con m%i@g%éons rglll?pe 1ains gFeed%lg?% 2 Oénee?r%gﬁr (Elﬁ% "["ﬁé Yrfable

donfair@®df fihiye HE;(v;t et ngRt tlegis@ach @mnehriseidul FRI’reg(ﬁBR&rﬁetpxdoptmg
t.he ot her c¢hain, rlbut 0 th t|on of .t he

a B-sheet cadiepiatien- ﬁan%eﬁe d by g EpRS g {‘0 &W@é?ﬂgaﬁndm

sombQas8 GUBREESardr, Fe PLBEA StrRturleMTHE @!DRQIHQ @dch'cﬁ&ﬁ hRSeld
Fifth Edition, Natjonal Institute of Healt

togedear e gletse Provomyitydy thg FR Tepeons gne vl the @P&Srﬁ%oﬂaﬁlé offist chain,

con{rﬂ)\(l%l ¥ !gfrﬁaﬁﬁ)hlc% e%ﬁ%&%ﬁ&n%?ﬁ%@&ﬁahﬁﬁgﬂest (SeeXhbat et al.
antigen, but exhi |t vari ous ector functions, such

SeqaencpagftRroiepatof brmwfoladiel &mne.tjoﬁﬁthﬁdmon National Institute of

Heagﬂg%%[gﬁ:sﬁﬁ%gﬁ?g%ﬁ% elglgl%ilslpt)aanrt ; gélsm Yot %2%1??%%1Fecﬁy in binding
an adfbddyed ah iitich gt erigbie Rirtous tffeabd faﬁicuoﬁa BicH dsagriipation of

each w ingl e antigen-binding site, and a
ﬂwmﬁwM%ﬂﬁ%gﬁ%%%%wﬂ B Wane reflects its

abipaplin dﬁg%sﬂHnY&TaﬁﬁIdek% prQREE o iRQPSA Andi R RBAL fragments,
yields an F(ab)2 fragment that has two

caﬂqh’t‘l?a@éﬁa@em» whehgvih ¢ sigglgmatiges-tindipg sitcapylot tesigyal "Fe”
fragfile28 %Vho%% AN Befbitity Yo %tg B Realfhy Ereggmgamﬁ%lds an

F(abp mgmenu tbat hastive ditigchi-ngmsining sitbsand is srtxbL @h@lmomos&lmlﬂng

species, this region consists of a dinmer of one

antigdlvy- and one |ight-chain variable domain in tight,
NONFeoMaheminiatmoaHBddydagnlent ®hish b@ltéinchednpléte antigen-
speci es, heavy- and pne | i ght-chain .variable

an
recqggiHAT A AHDBBE By AP &RFP ST ERGRog WA EYT BISSisae dier of
one hbKE bnd g idnhdhaih b&dbﬂegd'&naﬁ‘rﬂﬂl B8 \Wn CHRIARS a&ddation. Ina

associate in a "dinmeric" structure anal ogous to that
singlerchpin R spesigh ronpibeayp ard eng light-chagn yaqiaplgjdgmain can be covalently

hnkg&) ﬁ%h gllegd%gel e&g&%&lugﬁg%*& WG EH%H%EI{[ ﬁ ! 939, '&aﬁ’ ?srsb&z% fha

I'ne an site on
"dithdre" stradtaicendbgduseo Wisk la teiorabpin I@xﬂpb@@t |It/1@ Iuythladmeﬁgtuxtlon

oSO B SR ATBBRE bl W Gpgnggrcon

the hatulke of tha W}menmaf | Golregtieuny, thd dix GBR@DRSfeﬁm@Bﬁ-bmdfngr
an anti

N . has the ability to reg n|ze .and  bj.n
spegﬁwsgf@ﬁge glibady gHoweve v FmélFfV?‘Hfiﬁ’g%/ PR @wﬁ*&ff ﬁfm Fe
el 1ySthied COHLT: @mﬁélkbr aﬁagﬂ@% haYl (8O Rt tdSerdieind bind

cons?ant domain o ght chain and the first

antlg@n @ttmxgh@bmvwr e@ﬂty ﬂ@in thheotiiebipding B¢ n. Fab’'
gfnf ea.rISOf(!OIlld Sl éo'hgﬁﬁ'ied?ﬁlﬁmp ¥ thdR: t?gﬁjdﬁﬁ hiifthe first
of m1r ues oxXy tern1nus

_1

e car
conktexa\mnmha(aﬁl(;ldf ﬂrd:dlasmynhlamc |Tialli fragments dififer ffpmeFab fragments by

f th t hi Fab oS
e LS R R B P e BT Gk 3R Py b
inclu@isp dHebShoRfcyttbRechns iy intidodphing: tegah. Hab' A0 is the

2008/ 060705PCT/ US2007/ 070513 30 fr royp. .
desigpaion heream iqrablyn righn exs et TGt 5;9%%@ HSS%EE%I&S bear a

as pairs of Fab' fragments which have hinge cysteines

between them O her chem cal couplings of antibody

fragnents are al so known. The "light chains"

of antibodi es (i nmunogl obulins) fromany vertebrate

species can 5 be assigned to one of two clearly

di stinct types, called kappa (K) and | anbda (X),
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Dependi ng on the am no acid sequence of the constant
domai n of their heavy chains, inmmunogl obulins can be
assigned to different classes. There are five mgjor

weagesfsof 1 munogl obulins: 1gA gD, 19, F, pdBsesndos:s
IgM and several of thesezgan be further 10d| Vi ded

i nto subcl asses f)l sotypes), e.qg., 1gG, 1g&x, Ig ‘
freq @l groppyAl (ab errentibegoiragmsatsinsiginplly WARPTRbIST BHpAIS OF of Fab

b, 6l |
%iil?maunog ﬁ%gl S gre ca ewgh Hh@f&i’%hc%é@?ﬁ{ﬁﬁgﬁf
antibedypggments| aye alIhkenwsuabuni t str uct ures and

th rﬁ}%;ﬁﬁ%%ps Q’I (%J ﬁg{:‘%}dées&%ﬁ&i?%g%Hpns/&grf)%%&%%ebrate Ipecies can

be Efsﬁl’g\@‘lﬁﬁ bB¢ ofu0Bdasle disihyt tepeRQatledeppd (19nnd Rindtetk (1), based on
ant i bod wherein the 15 portl on preferably retains

the gpimocg S%lf?@cesrﬂfé'?eéfrcé’wtﬁn #8%EM8r al |, of the
F unSdyeptiss HOHTBkiNo ﬁ@%ﬁ%@@f%%@n&eﬂ@ﬁo@%bmﬁu%ﬁ%
present in an intact anti bod% npl es of anti body
chans dgrampglobylils gae beagsignghiy di @e@wla)saes dherepie five maJor classes

b
o i TRR g AR 50, ke e loabest
divilod misubclasscafisdtiyedy ek, agbe G, 190, lghe, leAbaedil heht Than

antj body fragnment ri ses bi nd|
neafebg? Rt A B ST B p R AR g e bbbutns
are a"ﬁleﬂgﬂ; g e ? ald NPredfct f1gﬁ§3 Tlld’lsuibﬁﬁlt ﬁﬁfcﬁﬁéﬁ)ﬁd&lﬂﬁﬂﬁxm@ﬁloaal
nti po nent or. exa one t co ri ses thne
con%aurﬁ!é@%ﬁ éftna Flagsegpf %&%@ﬁ@%‘m Wgﬁ %@%Tn% gi cal
fUnQiligkly, MYHRLS ¥oRPRQnd @gorm)ﬁ br eInhﬁtaEPan'ﬁﬁ&lyo h¥esNhe

present I'n an intact antibod %' such as FcRn bi'ndi ng,
poriaen protoplyvatains|a ie@strm@l,tnr@fﬁdb mgspoclk, of theiferstigngnormally

R R S P S e

fragment ibalide Fabf &tsdmaii')anand&rﬂ fyagmerrtst diabaddesahndan tugttbpdies;

nt, bod For an a
singl{ Lt g el flcs; i BMATeGRt e iish R GE Romatibody
&agﬁlﬁt&e 16 6n C@RAiReAf arCafibedy firdp@ndnticoshprizesinaditipbt Yintiag site of
e fragment WD 2008/ 060705PCT1US20071070513 31
the Wéﬁ ﬁ%rwy bRy iy ihe abiliy tp hind anjiga: In gpothqngmbodimen(. an
anu\a&%plfr e%t '?oxre%faﬁl'jﬁ% &ne i @orﬁﬁ@deQBﬁ P@fre%léh 3&thin® 9Q¥ast one of the
vari ab onaln alr e ﬁervarlab in se uence
blolagrdﬁl(funMnﬁnmuE ﬂ@spallategl wiidfthy Bgiregion yden mﬂ@rrfam pyintact

A R e e e e

conipdmenAbindinge in afe dnypaiment, aabihgbddyrfeginent i elmaeadlerdastibody

o B X SRR PSS el 550

antiBOdySRAPARIE Bay adrnpidel dntayitigedchiadife hrifeliniRd o SORFRALdhce capable
used (Kabat et _al., Sequences of Proteins of

0 Cpﬂﬁwmg%gﬁveaqabllhﬁwr%fm%% Ed. Public Health
Service, National Institutes of Health, Bethesda, M.
(1991)). Chothia refers instead to the | ocation of
the structural |oops (Chothia and Lesk J. ML BioL 10
196: 901-917 (1987)). The AbM hypervari abl e regi ons
represent a conprom se between the Kabat CDRs and
Chot hia structural |oops, and are used by Oxford
Mol ecul ar' s AbM anti body nodel i ng software. The
"contact" hypervariable regions are based on an
anal ysis of the avail able conplex crystal structures.
The residues fromeach of these hypervariable regions
are noted bel ow. 15Loop Kabat AbMChot hi a Cont act
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LI L24-L34 L24-1L34 L26-L32 L2 L50-L56 L50-L56 L50-L52
L3 L89-1L97 L89-L97 L91-1L96 H1 H31- H35B H26- H35B
H26- H32 (Kabat Nunbering) Hl H31-H35 H26- H35 H26- H32

wé Shebdzés Number i ng) H2 HSO- H65 HSO- H58 H53- g m'ﬁﬁmwomus
HO95- H102 H95- H102 H96- H10ky L30-L36 L46-L55 L89-L96

H30- H35B H30- H35 HA7- H58 H93- H101
Hy pEre/igrm altirervieaghle meeiongy YRHor SBV ”,e&lte@nld@bherem refers to the

reg?}hQ)%f X@%dﬁgghfvarn%g %rkaf:g‘?hlfcggll gwgﬁg%%%jﬁ%:‘in ?%qu e or form

strghoalB6dedBed ldbps. GereBBlyoatibodieScdpiitise sindyS3varfBic regions; three

in 5 VHEG) bR a 850 sLe ot LBk et 4 R o BT b

regftiififelindatibnRe I Wk ahd@SeneRhpadicdihent. The Kabat Complementanty
"Framewor k" or_ "FR' residues are those vari abl e

Detspniaims Kegiog (IR} 3 pases an sepenasy pesbiiady pah e theagpsin

corhghlY "&ﬁ‘&l ®3bE! £l "Seﬂt?é:nb&qq Proteins of I%nbﬁfg[?al Interest, Sth Ed.
nmonocl onal antib as used herein reférs to an

PubdietHasbh pevicgniN @thm@ Huics af ealdwBethesde.iMdD §1991)). Chothia
ref3O IRRERRNE 1BM 2R U tructurd 1oopb (Chdtlfbad CRR. Mot Bior
196:901-917 (1987)). The AbM hypervariable regions represent a compromise between
the Kabat 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.
Loop Kabat AbM Chothia  Contact
L1 L24-134 124-L34 126-132 L30-L36
L2 150-L56 L50-L56 L50-L52 L46-155
L3 189-197 L1B9-1L97 191-196 1.89-1.96
H1 H31-H35B H26-H35B H26-H32 H30-H35B
(Kabat Numbering)
H1 H31-H35 H26-H35 H26-H32 H30-H35
(Chothia Numbering)
H2 H50-H65 HS50-H58 HS53-HS55 H47-H58
H3 H95-H102 H95-H102 H96-H101 H93-H101

Hypervariable regions may comprise “extended hypervariable regions” as follows:
24-36 or 24-34 (L1), 46-56 or 50-56 (L2) and 89-97 (L3) in the VL and 26-35 (H1), 50-65
or 49-65 (H2) and 93-102, 94-102 or 95-102 (H3) in the VH. The variable domain
residues are numbered according to Kabat ez al., supra for each of these definitions.

"Framework” or "FR" residues are those variable domain residues other than the
hypervariable region residues as herein defined.

The term "monoclonal antibody" as used herein refers to an antibody from a

population of substantially homogeneous antibodies, i.e., the individual antibodies
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WD 2008/ 060705PCT/ US2007/ 070513 32 conpri sing the
popul ation are identical and/or bind the same
epi tope(s), except for possible variants that may

woHbS@oeRYr i ng production of the nonocl onal amti0y070513
such variants generally b& ng present in mnor
anounts. Such nonocl onal antibody typically inclu

compisina thanegylatehgse pegepﬁcga gncB%q ‘R}%ﬁ]@ saye %@B%ﬁ% gxqepblor p0331ble

varlgfl thiut ﬂla#r %ﬁ&%mn Leitdntdt %etrﬁ{rrg)%tona@nﬁbd'!ﬂ' $idh varlants
pept e sequehce was obtai ned by gr ocess t hat

genenaﬂy beleg ptehat Sahiaot aonnt. Sachsinpryictone edybiypigilfgjncludes

tid f
o GBI LA el BELSAOR
bindiREpSIepHeitit auaice ablobigined by @ mﬂ)céss obmt &nchidas thk lselyctm!h ofa

sméqlc %gg%zb@%%g ge]g}ﬁ?ﬂ%ﬁgg%uﬁm 1‘?3/ ! | EH%( éq?iﬁ:lsegn ¢ seauences For

exaﬂﬁiﬁefh% 00dioh PRcelshan B8 Itli%%%@&l&rﬁff&%lc*ﬂb Qe Gomaoplents of
can be further altered, for 10 exanp to i

clonghsugih 232 pasi of bridemy elones, phagg HMRFSE Y?Wéﬂhﬂ&ﬂggm clones. It
shoRl'dri)g Iuﬂ@er&? Qt&ﬁe sl tddTRY, Qtvtﬁndlﬂiséaﬁ%bl ¢4 %ﬁeﬁa@ﬂ&ed for

uce 1ts | noge Icity in vivo,
examplmtoanmrmlaﬂilsqyefm 1he targfmtp bomymzethc targed ﬁﬁldm@@q@ﬁce to

1mp§%v&d§ﬁ6%d 1|n §81I1 : g% Faeléiﬁge{ its gfgm& le{“,g to create a
multigyRIfd a&ﬁﬂbody[letﬁ omd t&&tantaﬁhb@ﬂy}mhlpnahg ﬂt&tailth@d yarget binding

preparati ons which t i ncl ud di fferent
SCOBFCF M@@%@@@ﬁ@&ﬂﬁ&f e O dh T B lafh
antt()@tﬁ%)} éD ﬁ)ons QAR RIS iRddde @ittieRasibefiesalieblo® Eé@ﬂihm
ant’i 'body prep aratlon I's directed agai nst a sing

difichstdepdrmaets dm@nesamaplg ewnoglenahariibofinef 4 @()Wémal antibody
pregagst‘f‘dn i GrdoYed atggﬁ?tW%]@&éﬁmﬁﬂt b@&iﬂa&ﬁ@&@ PR Ak#BAT AR

vant ageous In ey are typi cal
spetificioy) tt]mmmaicmdalmpubmdy@repamtum& gﬂe@dﬁﬂnltafgsousm thanthgy ffcer
nocl ona ates the.char h
opigA ey e T SRk SRPRE e ik Mo ARIdAP digcates
the PRt @I o Afibeditds berlic@biaimddronsa mstahtm]ll;rélonmg&tebme d

as requirijn pro uctlo of the antibody b n X
pongkypn LmSIOseR. RBAS TRbIP RS ERRPTIE 3 iU RGE B of the antibody
by A JaBRAIE SrclHRdD Soris@thpld) (1RGEGHIRAS RN bk s!th Be BcdseNt

i nvention may be made by a variety of technlques

accpwlehasdvitfghe prssens inyiaption mushee myds byforraietral finiaaesy including,

5 9 ariow
o o A 8RBl K hontof o
al., [Aalibodito Myl Boetsy MZamdale (Col@ Sn@@arbmalm’veraﬂmrm grass, 2ap ed.

Monocl onal  An es .an
o4 RAOEhenh ATRSLER AModi ol BTN AR SRE.
681( BEIGsvi; 9.V 1@8&)) IEairﬁtﬁharfﬂ(DNAn&ﬂﬁd5@é'é e gqhagepaam dloay
t echnol ogi es d ack ?n et al

4855267 zztws%sml&sg@il)ﬂfﬂ%?%éece? ga[Clackspn ef g, A%.“B’E p. 553624628

7 10 'l 1o
(19%%@&2%9 34(1%@;919 34)5?Q5§u597 (1@'91) Sitibu WAL, R b1, Biol.

33312]\2&981 1(912@41@(1@)? 61@7§Md93301(32‘@@)10733é@33d89%) iliguse, Brpc.
cad @S ?ISA ?61(?##“%63;%‘9%@36%49& 1A 3L G%QWOI anshods

284(1-2):119-13
284( 2429‘)4) 9 lmoozeckmhbmigomwfs dor poddogibogah o nnhlnnm like antibodies

e anti bodl in anlrralsth av.e
i SR et R O OBUIEREPERL 1 Oy B gles nfiding
et prusep o E s o v
99F BT SO RILO0 VAR G0 VRKGDOSHE il Diocoarl ggd. Send B, 96251
USA, 90: 2551 WD 2008/ 060705PCT/ USZOO?/ 070513 33
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(1993); Jakobovits et al., Nature, 362:255-258

(1993); Bruggemann et al., Year in |Imuno., 7:33

(1993); U.S. Patent Nos. 5,545,806; 5,569, 825;
woeke®69 (all of GenPharm), 5,545,807, WO pCT/0US2007/070513

1997/ 17852; U.S. Patent Nes. 5,545, 807; 5,545, 806;

5,569, 825; 5, 625,126; 5, 633 425: and 5, 661, 016 Mar ks
(19%%); Takobovits e/at-e N 363251858 (1983); Brggemparggp pl. Yegher g

a I; 1 I:
gy AR PRI SBRI B oS0 e,
GerBhartnec hadd, 05y WQ499BURSSSW. S I@@ﬁ)NOSI\%Mfe%@eﬁ 54N§0®r e

s B0 a0k A IS R0 BB s v

783 (wgm;moha&g et 8Ir, WG, I06NS F083N( 109 gMorrison,i Mieyre, 368: 812-813

antibodi es are chineric nt| onta

ORI gl B b, S PRty NeeReeh arure
BiolPARONRG! RPYbE NookPhnd NENRRSind ¥ Riskar, IR Mt Shhmunol., 13: 65-93

ant i bodi es are human i mmunogl obul i ns (reci pi ent
(1980t i body) in which residues froma hypervariabl e

reg " & I

- b haBed Tt B Sbna (o BRERORHGRIE SR, SR G Bbdics
thataohtainadin)ms vetuens: dmuabﬁomaion—huabb nmmgnogh@nlhunﬁﬂr the most

i mate havi desi.red s ifiGit ffin
perf) gR e Aoy ool e TG oo pBliias Tekhisn Bl B0
resil@s |ﬁ%ﬁf«‘§h eerahEblB wpidh dﬂﬂi&lﬂa@@h@bhﬂe iréplaed by easidaeeﬂomys.
correspon non- human r esi FurthernDr

hyDRAYHEAI BB G P BORT S ERFoiSs (ARPLtad) qHE Hse e rebbit or

nonfi@tharf HiAsle hﬁ’mﬁé‘ﬁe eGHeRIspEifi @Rt hifiRdy, oAl chpachi emGeRR instances,
antibody. These nodifications are made to further

framefdrk ecgzam (F Bbctyldpeﬂrﬁfdhm@ imrpungetebrid are rapdaced by
corRGERS MRS oML S AU P

resithnes winit @tz rek fouod irsthb s&cqntnt ahﬂﬂgodalolr inothe tiéreor antlbody These

_ ervari able, | o t hose.o0 .
mod ot TP B CHCIR T S PR Eey L Berrel s appized
anti®bdyt WBl doRprigd ﬁlbbtla@tseﬁlyeﬂl of ahlea@ R, AU Beabbh uld, ﬁrarlable
sequence.. The humani zed. a tlgpméﬁmf i onal | W|IId % ¢
dompegsi i whichall prsybstaniially alljof fc ORf GHECRd to those o
a ndrQRRb A u?lg LIBBuKaMN alltor R bsddnkiir} SRS 1B FRs e ABY3c of 2 human
I mmunogl obul Tn. For further details, see Jones et
imranoglokalingequare. Bhomgmmizedagihody ozﬁsowl@cﬁﬂﬂl%cemplaqie at least

AR 0D BTG

1mrﬁmiogmm1mg e \firéhwrr deibil s keesloaekt nbf Mrtemd8s: 5@2—6%51 (1986),

RieHHRAG o1 {108 13 G2 2O0By BERare PEmeed g BT 2:593-

5961@@91;; astd Qfsthe aameﬂs@ 038 £HO05Ind referdnecsated EBefEIS Vaswani
Bi ot ech. 428-433 (199

sndgHenisouiAes. A4St ST SR HER T 6541 HOPP et Bigghem. Soc
Tran.%ﬁ%f 52908510391 t99§30}ﬁﬂélaﬁd GHSRL EHR OMBSY D 5:428-433 (1994).

ogous to correspondi ng sequences ‘i n anti bodi es
der'iChaderid" entiboalies simmendctabulipedivesa partipepidheg hefyy epd/gr light
Cha&ziflréannr? ewr%th oﬁ?(%gg lho( ?re onﬁh%%%ﬁ%g?esW%nkcﬁgpﬁﬁdenved from
apaﬁ@mhagamscﬁbdon@ngSpmpﬂnungEmhanaéssDnm@mmmbsﬂﬂeﬁw
derlve fro not her eci es or. bel anat her .
Ry P e E s Ra of RaBo pafi Wttty Bl bes i
antf’ébl&EBs @é&‘ivb@ aeinesothePspoing oblelspek o xhbthirtantibiRlydesi bedibclass,
b|oIo ical WD 2008 60705PCT1U 2007/07g§b%ﬁ3ﬁ .
gs\fragprepty obsuchapibadiegese long apther sxhibihthe gpyiver bilogical
at Proc Natl. Acad. Sci. USA 81:6851-6855 (1984))
Hunanized anti body as used herein is a subset of
chinmeric antibodies. "Single-chain Fv" or "scFv"
anti body fragments conprise the VH and VL donmai ns 5
of anti body, wherein these domains are present in a
singl e polypeptide chain. Cenerally, the scFv
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The target antigen may be pol ypeptide, carbohydrate,

nucleic acid, lipid, hapten or other naturally
occurring or synthetic conpound. Preferably, the
Wotm%tmgntl gen is a pol ypepti de. The gEmB2007/070513

"di abodi es" refers to smaj4 anti body fragnents wth
two anti gen-bi ndi ng sites, which fragnents conprise a

activiesay:S dhinh Nt 8 Hish @ arshidiorrisomes ale Biirte el diacd. . USA
81: é%g %%35 ﬂ]@giﬁe}% %ﬁ%@%ﬁhﬁ@ é&i ]{e}élni 18 ar?suf)s}&?ms@ﬂﬁenc

using a |1 nker that
antlb@dﬁ:soo short to allow pairing between the two domai ns

oy th f t :
o SR 5 Bk TR G B RE AR L oo
of aﬁﬁlﬁﬁ%rewhdb&naﬁﬁsb g6mails ﬂélpf’@eﬁlut & SinglPipalypehitils chiin. Generaily,
descri bed more fully .in, 1or exa%J6 ’bEP 4%8‘{(])3
the spgw polnpeptidg fprthes cpmprgses @plyppptideligger
don{sl% wilbh Gafrks 48 $383) the%éﬁred@%ﬂ@fﬁreei&t dnlﬁgéiy‘t')mﬁﬁg OF& a

whi ch possesses an am no acid sequence which

revwwrorfe@pmqqglwlg:humam Tod Piaprsrmmlpma‘wtpm@a@%ﬁm@ydlaﬂ vol. 113,

ROSF | q uesgl1[e Beha‘grﬁ%& W%%%ﬂg}b egégagﬁgﬁls cl’osed

herAa1 Tantigdn”ds dpﬁedﬂeﬂrmmfd amftlgen toumtech amanitibodjycan selectively bind.

RSSO PRI RSO 5 O

natFAHERArin@ bk sﬁﬂ%ﬁd@mﬁm&m Prfeable, Me taigst an@gehes" apcbimude
N one or nor

" b eregf whi cR@result )
i nprsveRETiabpaics Hefeat ipisaiatl pndpody feemarts %ta)?w? gptigen-binding
siteé! %Hl&%gn%ﬂﬁ%ﬁﬁﬁsé Qh&v?@ﬁﬁﬁ%aﬁﬁlé Re6kin Wi End Q& B Qtlight-

possess ose alteration(s). Preferred affinity
chamataciplgd demamtﬂUED sthosdnie privrepHdhewin GFH o Lb\Rnusing a linker

thatﬁ%f 01‘? ztaf ulngget?et&rgern tﬁ@&vo %{S oﬂ%é @i&f 8 'dBﬁllams

are produce proce ures hown
are fdircetdhe pait tith e é(ﬂn;ﬁﬁnmtara IdomBine b1 ml:l:wo bmagyanﬁmrr?a?@twm 3

2). describes aff| tura
entifg R HERUT (TR RAH e ah . gy el iV 0a.007:
W SRNER! dadliesiielee st dlSPﬂﬁS%Hb&ﬂzth@ 1B, 00 5404-6448.(1993).
Proc Nat. Acad, Sci. USA 91:3809-3813 é(lcic?gagilen Schi. er

et Afhungarstiverhy?” fyqnersiich persesses spaptiph cg whic

o 53 DA S i

of thplechnBjush form'umgm@g@n tihehies)as dispjosed herein. This deﬁmtmn ofa
OB RSR TG ERTASRORILQ AR 28 oA DOt 61 85

e ogl ca activit
anu@éﬂ: binbinpablidnes.0 the Pc region (a native sequence Pc

eg on qr, anlno aci uence vari ant Fe region) of
g Tt g et S o S Rpp i orlor more
CD@,( Rl &hﬁ'fh raltiil el ynebl@sén® in thy Bfinito BSth Aalbude foﬁnqgen
bi ndi ng and conpl enent dependent cytotOX|C|t

compaped$p 8 parspivaitihedy Whish Apesow persers Hipsnlteationl Sﬁe Freferaet
afﬁﬁ%)% ﬁ%&i‘écﬁdﬁhﬁo&@ﬁm havP HARRONErRS bven ﬁ&)ﬁﬁblz[r%ﬁﬂxﬁés‘ @gth@ farget

surface receptors (e.g. B cell receptor);
antiget. | Aﬁ'utw\pgwrgqh antibodies amp@@g@bﬂgpg@d@@eﬁﬁmom i the art. Marks

b H AR S e AR iy 1

donkein Elﬁﬁ’&mgo Randont Rsjagpicasef lCI]Ih amké(mfatmwyk w©sidngsds described

cells (e.g. tural, Kill ro
by Biponats obiadao sttt O 5 S0poRTs 6ooeP ShFPE AL Gine
16901&I|7L§5t(@993j) nQeﬁ&f@d al |IC Blhyndl. qsan9mo(gm9@_ﬁmancmn ctal, .
Immuno? 154(7) 3310 9 (1995) and Hawkins et al, J. Mol. Biol. 226:889-896 (1992).
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subsequently kill the target cell wth cytotoxins.

The anti bodies "arm' the cytotoxic cells and are

absolutely required for such killing The primary
wo%+s'm%mf09r medi ati ng ADCC, NK cells, expr esspdioydabiro70513

only, whereas rmnocyt es eypress FcyR, FcyRIl and

FcyRI11. FcR expression on henatopoietic cells

s u rmmbp@e efieptombiprtéons” sieria s biglogt ca‘:@p@]pghatgﬁﬂltafge to the
at/é%] yﬁc&/ﬁﬁ% Fc 'r%ip&] amAnd 24a 9ubred Yddiant FO r@$GH 9 an

ecule of Interest, an in vitro

antlﬁmCamS'&ﬁy wlth thehandbodyhisitymbe Sixairiptad of antibedpefieotar fagstions
821, 337 Pre
o S e R e AL

anhﬁ&@ds@%ﬁc&)ﬁﬁce‘llﬁﬁédiﬁ% pritopibay 6ADOCYgtlageposiscdosarregulation of

cells (PBMC) and Natural Killer (NK) cells.
cell gpifagefedepipr -2 gﬁe%&i?FEtP@ﬂ%di%ceigﬁég Wetivity of the

mol- G &4 (]flepleﬁlfeﬁf SN P8y tBARRFSHFEADTC ViicREs to fgrm of
in a an| such as t’hat disclosed in Cdynes, et

cytatbxiGityoin, whigit decregd dg bowgielj onta JSpreoepters @c@gbpr@geggg} certain
cytot(l)_%gg ISSD 3 %Q%Sﬁﬁ fek fNKﬁ;e(fIs o ﬁ?ﬁ%ﬁs Ed MM cRIphERRY &RBle these

and orme tor functi ons.
cytdPo:at effaddrcelld hémnrbdple&ﬁ%lbfrtess aMgehévamngFt@ggﬂl qeil anéd

f ff t | ”
subfeguBb R Do e R el (AR Sseh, e gic <l
md&k@aﬂoimq&ﬁeﬁafbr Geh ka1l BNG) prinnay ualeIfoﬂqnédmmg(éNK()iC NK

I's, nmonocytes, cytotoxic T cells and neutr
cellw eﬁpres@mgﬂéﬂﬂmr@%ﬁﬂ@méﬁﬁbeww EpRddfey g%ﬁ@%’ﬁo FoR
expﬁﬁ%%g%o iX\_'n Sodiaf & lfg sm%ﬂeﬂﬂt"ﬂaﬁﬁ [RYSaEE 46FofRavkich Thd

ce tor FCR' describes a receptor
Kinkh atmib |Rwslnﬁmmbh€é4$-7é92 elg9 bn Tofassass ARG hestiyity ghaemolecule of

o . 58 G019 SOBIGRER TRABACRGE, 350037

5,82 U3 7adtA&edy. S Ratg@nVem 6[76C©p6 aray bapeformetiutesful effector cells for

receptors _ of the FcyRk Fc
such geaysHadude roripderabingp men ‘ﬁ“t?%‘aﬁﬂﬁ (BifiCh gt Natural Killer (NK)
cell@l hﬁ@l@l@@ﬁe\lf lo¥ a@cﬁﬁérﬁlﬁ? APCOEcefitd mﬁé?rnbﬁﬁlﬂQbﬂihﬁerest may be
FcyR receptors i ncl'ude FcyRII'’A (an "actjvatin

assq:se@@ptvmrf,?gaﬁw e meie] &h?haﬁ#rﬁt gistipseg m Eb@pt Gi¢ 9)”00 Natl.
no acid sequences that differ
AC%@OU@%SS%@;@P&@%OW 070513 36 primarily in the
cyt &phwnffectdo pelish sretlikoeyifs W&b]tCh vmrr:&sgmﬁ ec@predicRs and

Fc tains a ptor. Ly
peripER TR RTFORTT P PARY: P npereyeut esm AR A fororm
ADAtERictdr Bghctiee R Bipl&xcofRdnBn @@kb@té&&ﬁlﬂdﬁh mediate ADCC include

I munor ecept or tyr05| ne- based i nl%ls};tl on t|f (I Tll\/p
periphetiat Bloeg mopenusiearcelis ARBMC)
cﬁ?ﬁggﬁ(ﬁv\g 5 afl {)hl}%Sgﬁtg%%NE%%éﬁAlglﬁl%gﬂs)ﬂge%gF ;ﬁ'ﬁ%rr&[ Q“he effector
celB nﬁﬁ%eﬁ@ala(té@ﬁdl)lalﬁap@faome ag, fr¢nn1rln¢dnet hods 4: 25 34

(1994); and, a
126%§)§6°G’R% (TQé‘H? %ﬁc g‘%’ c t &rﬁﬁa&bu ng tglﬁ egmmf?ml
antibd@!t The meforad FOR if aifiative seqaioaccdnoonFaks Mbrbgﬁet laeprttfgmﬂ FcR
'"FcR' herein.. The .term al so i ncl u&esdt h? dp "
is i SRR DHBHE Sy (b S ae seEbh e R BoR s of e
%(ﬁfﬁ H8h 4R QRIS arights ald altbrnatiGely spliced
Fcﬁﬁlrﬁ’rﬁﬁot ’117:(! 87 ﬁl%%ak&gand Ki rgn et at, J. Imunol. v
fordd 0P 4@se 1t8PIry. BeyB Il regaptiars s hudo FerRiA éins ag11lva1:111g receptor”) and

i_mmunog). obul.i ns W0 Pt.- Ost des

P BOGy IR TEON & HTHSPSt SErE SBR R SROT a0 (o i
to FcRs. The content of that patent publication is
specifically incorporated herein by reference. See,
al so, Shields et at J. Riot Chem 9(2): 6591-6604
(2001). 15Met hods of neasuring binding to FeRn are
known (see, e.g., Ghetie 1997, Hinton
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2004). Binding to human FcRn in vivo and serum hal f
l'ife of human FcRn high affinity binding polypeptides
can be assayed, e.g., in transgenic mce or

Wéﬁ@m&ﬁ@t ed human ceII | i nes expressing hunp@T,Iﬁgﬁgmmsw
or in primates adm nistergg with the Fc vari ant

pol ypepti des. 20" Conpl enent dependent cytotoxicity"
prigprily @pye cyteplapmicdomains theyedfs A@twwntgamgmor EefRIA wntahr@ an

1m19£r?0§$c%ﬁ§r ﬁrros I%ergjalsgdr:s CglglzlﬂholACI}lo fggh’g{b %11hltSt CB’%R Cftlsx%‘% S a's)]matu_}1 e

Inhfmﬂizsgt reCpIRPRERTIR @fmthﬂﬁ@ alt ﬁiil’ﬁhlﬁﬁ‘&l&ptos Mﬁésﬁ’[@-‘t{a@d}hhﬂaﬁon motif
antj bhodi es_(of the appropriate _subclass) which are

(ITHALmdtsicgtopliemic dasim (e antiewy &h in ﬁéera@s@% Reyrdgimepmehil 5:203-
23@@997’)?t FQR, ar@re%e@ﬁ?’ﬁyvetéﬁ aﬂd I@ﬁet 856! RRHuhiho 9:457- 82

Gazzano-Santoro et al. I munot Methods 202:

(199 Do Gapel ehely Im@uwaﬂmws 340 99490@«1@&1% & aladilaht Elin. Med.
e | e

B

encdmgﬂxsecbbjdthle ltbrhiSFlef kartinNGhe Garﬂa%soﬁﬁdlﬁies &[aad:leonatal receptor,

1642. 0 of thos ten bl ication
FoRfy §HeR R TR omnor or e St bR B e B, ol <Ph .
Imnnhil. 13387 (19d8pAQiKEned: oft .. Jmmwazuazm491@é94)ﬂ&ﬂaegdﬁés
(2000). 30 The_ term "Fe region-conpris

homicostaia pf inaunoglopilins. {0043 pestag éescg%wnﬁ@dawmams with
unﬁ(wedmﬂn@fshwmyenﬁgmn The @@nt%ﬁfolffﬂa{f; gpﬁi[cge{@n is

whi ch conprises an Fc region sl ne
SPeclﬁe@Hydu@mmteébcmmdmmgfet@cc hBeeEtlso (Hirfpddsiang/. éy&ob hemnf9(2):
6ﬁﬁQ%D§ |on may be renoved, for exanple, during
puri |cat ‘'on of the polypeptlde or by reconbinant WO
20 QA6 ETIRETUHIS2ANTHDOIERA a3 kiRgi (@@eé ENGhétee1 997, Hmton

20038 e P meB SRR e AL Bk Bk ot goim g ity

b1n&1ﬁ?b&@p@ﬁﬁ@§ﬁhfb@ ab@ydd) ke g, INHBREEAOMERbr GANFEdSuman cell
ypeptides w th K447, with al | K447 renoved, or a

lmeﬁﬁ&ttr%@lgdmﬁa FgRasriimpEmaies pdramistagpd YrigteFl Aty 7
(ﬂgﬁ?ﬁgge 5A "bl ocki ng" anti body or an "antagonist"
I body is one which inhibits or reduces biol ogica
act iGpimpjeradnt tdépgndant cyjetoxicity homiEDC Preéfretortiewlykib oﬁktar@t cell

o R G OSSP T

1mtmfet1|bge]na binding ofthe ﬁag eainpbneansi the d)tnplelﬁ&it ugmdn t(ercg itdn,

s..an ti bod cs at .l east one of the,
anﬂmi‘:% ﬁogﬁ]ﬁﬁpmﬁlw ﬂﬁ&asw*asbpﬁfm P dfeiigroenyie Aytigen., To
assel:@é‘dhpl%@ﬁﬁ%@sfaﬁhﬂ rm@DCragﬁ?V\@g kas dERFibEdNR CUILRBRStoro et al., J.
herein is a framework conprising the amno acid

Im”@@abéﬁ@@”@?o%l@iﬂa?awﬁwfbﬁﬂ@ﬁﬁﬂ@ derived froma human

i

1 2R ahin ARG e Mpiod S s TR0 SRS ayed or
decrzased el Hirdinmoghlbbnl dre désmah@/m AKS matenih toadh 1 it B sud

r S8 th me..an no aci.d
WOSR TR o SRR o e p i BB s Rl R R o
herede by mfﬁenaeh Seageatso, Mhﬁfg@e @1 -Je kivminmdlgl 641 178-4484 (£000).
ch gresent gref rabl.y po.nore than 5 and
Fgm CACGPTHERISIRE P Wuﬁ%s"&fmﬁf’ @Péléfii’%ltt}dﬁgs‘wh as an

ant@(ﬁ‘ﬂyr& ideiudo£dNadIA B e AERIBERIRMw), YHiSh BoRf 88Xl B ﬂe?ﬂn The
am no acid changes are present in a VH preferab

Cremyablysimafgaduadd asaergingtto thekde nummngrsyﬁwe) @ffthe ke region
e o s e R R T R
and/or 78A. In one 20 enbodi ment, the VL acceptor
human framework is identical in sequence to the VL
human i nmunogl obul i n framewor k sequence or human
consensus framework sequence.
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A "human consensus franmework” is a framework which

represents the nost commonly occurring amno acid

residue in a selection of human i nmunogl obulin VL or
woMbhdigseaewor K sequences. Ceneral |y, the sel eattigsrearfo70513

human i nmunogl obul in VL o037 VH 25 sequences is froma

subgroup of variabl e domai n sequences...General ly,. .the
engmgpigredhpnusteisarid errodimgitle P&%B@ffeo diFeadingfy. RSBmPOHon,

| i tdaen VecorliRe tStRgh@iEoh San comprise

Co@&ﬁ%?%@g@%%gg%ﬁlgégﬁﬁc é‘%bat et at% In one enbodi rrer?t,
polyipeptidel avittK 447 heith al K447 oy ed 95 § nbiiyra ofpol@eptiflexyih nd
wittsly &k x4 908/ 060705PCT1US2007/ 070513 38 A "VH

sb’f)group consensus framewor k" conprises the

C on's eistisng eqtibrtyer abt‘aitagedisf Tantibadyds amd winich orihgbits or reduces

biol3E RSSO AAEhE Dt Rer e BF bp 1ol S kel

antif)écﬁégi‘éﬁﬁﬁtkntﬁﬂ}r BPcaepletcaanBin R bislogicdl aasvigtof iiramtigen.
portion or all of each of the follow ng sequences: 5

EVQ gl ad @b a8l 43l unée Mieeif, SEG hidibody which mimics at least one of

NG 42) - H1- W/RQAPGKGLEW (SEQ I D
the fpcd@ial spivities pSREMNSRIHAS PISISRAEDTAVYYC (SEQ | D

NG 44) - H3- WEQGTLVTVSS (,SE ID NO45). A "VL Subl%r oup

| con‘Sepeptey maREREICROTIC dpRibe BUROSSH BUTE S B HARS WO

€ ;RS A ' LdSEINENEBR d fhim

confEHE I it B REauch B A ST B RS RN EE B8 fman
immumegletrikidfraeeworkt drerovirh bubar ewsensucErmserkis ANAgYRBIS MRMan

am no.acid,sequence conpris ; [
traciyorg Ay T LTS B P 2 e o Por it 8BnRhous
franidvi Yt QER IGPAGMEDRYE aFfinG SEMsédhence thereof, or may contain pre-

NO 46) - L1- W P PKLLI SEQ | D.. . .
exigjop 47%@21@?39@?@%@@%%%@@%%%% KAl
pre%?, f)&'_)férl&lﬁy nb I HWES Kind DRRRrAtDy MOk 189, or 3 5Alesy] pfeadxiiing amino

] di seaSe"” is any condition that would benefit f rgm
acid ghangesene Pigpenh WheigiPst-avisEIE ARYRR A ClEpeFRat hIIGS B It hEH,

' ' s Sy %ﬁ Phfe @pdsiabhl B Fl7SATA 8L, f
prellg?a\() | sé%;bggﬂ—éyﬁcféu@%% t %’ggagat hol ogi51c:al condi t iaons .
instadniecthe pmérdi spbesidudsat Hasepdsitions tiag bel 7 54 Bdrandfer 78A. In one

uesti on. n-1im.ting.exanples.of .disord
e RGP VTR RO T TR R BN Eioe D g human
imidoelobaNR fralkrsikasfuenanet Iniatan comsen@d Thmetverineqtaned. |
proliferative disprder" and ! roIifeEa ive disarder”

r ef & BT usIRT STk ofs e THREuSOrL T B JRAFFEOUIS s oSt

co 16 8RR b BLid6&hiduc ki @kdlékioA bE Bilnad AR globulin VL or
enbodi ment,” the cell proliferative disorder is

VHdfareasrork sequences. TGamsrally, the sglsetpniad hunan imprgpragdobulin 3l or VH

seqllét Pk %%%ﬂ QS&%JIAH YrOufidd1 £ QlguiREAt GQRralNBE Bgroup of
Har ghant. or Benrgn, and all pre-cancerous and _

sequaneeisassbgrely s iakibuti « slids ond prebaBment; for theclndly subgroup 1s

"cancerous", -cell liferative, di T .
subepepig iy K 5t b SHRo e, BPGE I he sberoup
Sub@@bqgiayalﬁsbawi(ﬁrred to herein. The terns "cancer"

and "cancerous" refer to or describe the

physi ol ogi cal condition in mammals that is typically

characterized by unregul ated cell

growm h/ proliferation. Exanples of cancer include but

are not limted to, carcinona, |ynphoma, bl astons,
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30 sarcoma, and | eukem a. More particul ar exanpl es of
such cancers include squanous cell cancer, small-cell
| ung cancer, non-small cell |ung cancer,

woeReRs ci noma of the Iung, squanous car ci nerBroies1s
l ung, cancer of the peritgneum hepatocellular
cancer, gastrointestinal cancer, pancreatic cancer,
gl i“obYH stlareup Ebeoppenghs Eaprvenrs” enmaprisanthe SPRseRsus peayence

Obté"h?l?ll?l("iﬁ{m ﬂ@laﬁ'ﬁilgﬂeé[c}. ?é&ﬁ@t{ceT ﬂ%ﬁﬁlﬁ@ﬁcav@@ﬁ?g%upcﬂlm{abat etal In

on cancer, orect cancer, _ .
onezﬁmsmﬁﬁrﬁfz%Rﬁbmm@@mmm@mmmoamdmequence
carci nonm, |e£100 , ki dney

co s ar Eea 1. 10 g eac f %[l'gq] owm
nl?gﬁ%séalt HAPRFHOD T @ 8 Can Vitval cancer,
EVQDYEIGGGINQIEEGSDEDS&EAASC{SEQI IDANG@; 4291913 tWVR Qe GIRGLEW Y

seloragur nRo HERER R E e N I Ay T iR 40

HB—WG%G@EWVtS*SQEEQQDIbQ #s5.eat ed by conpositions and
met hods of the invention. 5These di sorders incl ude

bot/“Yibauhewm Iao@m%m@rfcanrpe@@k ROMDEISeST ARl PATSERFES scquence

oSO s 0L bbb o

In cat embadimkatyiht 841 swgmxpé@n@dsm fragdg@iorkaaminh ppid sequeptvy
rth h t t itd
conisey et o asoRi Mol e ot s oflodieheBRfE! 251 o
DI@HT?S}P@S}L@# WGDRWEQ@Q%%Q@M@FFL B—i_ oY Qth ( }KAPKLLI\‘} (SEQ
rollrerative retin a | | | )
D RO S S o RO IR s AR E IS E SRS Y e ha-

FGOLEHR (SEQEDeH abgd rracul ar degeneration, diabetic
macul ar edema coneal neovascul ari zation,_ corneal

gr &k tdispsdareidissase? ag anorpondigpmiiat weyld benafis frem tregiment with a
subgt%ce%lljé: B oqlnqet% @ﬁl%ﬂtﬁﬁ' ﬁ" ﬂfs ludes chropic and a?ute disorders
neovascul ari zati on of the ang e r eosi s), Oocul ar
or diseaseaclidary tm&eqmﬁmlogwakmmldamns which mmlwspse the mammal to the

arterioveno format i
disclrah ST oo PO es Rl o e e Ak tein include
malignB aud Ib&ﬁgﬁlﬂlfﬁl s; %atiirﬁﬁﬁ?ﬁl)astmiﬁ&ﬁﬂ?iﬁﬁbmand ot her
tissue transpl antatijon roni G infla i 0
i nfibgrderansi 67l Prabifsrative L‘i‘f?@f ] Wypﬂﬁf%at%% ‘ﬁ#ffrﬁ%lr y
dls&él'érgﬁﬂﬁzfr)f 2Bl SR Bhhe dBBE GNARMbrrRd lBPPRli¥eration. In one
fusions, cerebral edema (e.g., associated with
emlmﬂun@t,sth@r m@mhﬂe@é@d disemlar is ﬁfﬂlﬁey/ trauma), synovial
| nf., u
ot g lﬂsﬁd R%Ir%{}lf ?efzfzrg &B%f ﬁe%plaktﬁb (%ﬁ (%M%H bﬁ)hferatlon

033| ne Tor mat
whelsdr ediphdt ot bemgroéz)d alt ptfercamtemu} aad catttcelsms pals yog Hssues. The

ovari an, di sease,, 20en ac n ,
termy et SUREaOR e e Prafae e and
“tonRbiMABo nd? @Rl e B8589 as réfetiel Behdréibr O ds premat ur e
| abor, chronic inflammation such ss I SD

di skhedermaneaneric apd i sapecTery relFstp of AeteEpe ty |p8§§1<glpglcal condition
in rﬁeﬂuﬁ&’l& HDss Médl@%%ﬂz&%@hﬁ%&%ﬂ cRRRADPRILifSration.

syndrone, undesired or aberrant tissue mass growth
Exatmpies-of ameser nclufle hetpstn notdinitsidiie.sarchipies birghame. Hagemsa,

i nhi
sordofll G LA, L peP U Bncaf B b 0 oS A R i cell
cans®| @ndldetinang tahacrhaomgmal beetiu bz caadﬁealeomrcmmwﬁ th¢ king,

saugpppenr i A bnErdro ol PRt Baew e TR aee)

pasBOid el Rl ElcerS hintsdadn carder, @E&ﬁaﬂ%ﬁ@lcﬁn\ncat Epadeiin cancer
refers to clinical intervention in_an atte

liveg censer, bledder sesenl hepgomadrenst tanecn sRIOR FAIGE! © n%?fee‘% { qancer,
bei ng treated, and can be perfornmed either for
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pat hol ogy. Desirable effects of treatnent include

preventing occurrence or recurrence of disease,
wolods@hAasi on of synptons, di m ni shnent of amcmiseeto70513

or indirect pathol ogi cal spnsequences of the disease,

preventing netastasis, decreasing the rate of ql sease
endpmeigpkas aiicame cagmomar livey shind caiciopme; kidpegcangss livgggancer,

pro&zgg §£n991038§ﬁ§2ﬂ1&é§%9%{d%9€& ShepBtiHa RS, 84sBiEoandid

rem ssion or I nproved prognosis. In sone enbodi nents,
melammdo eatl wsioos typhseoﬁ hw@ mid ok grisen JAgragplatien ef angiogenesis can
evel opne
lea {0 many bs&gfens%at cgn bew inct%d gjf p;brgfélslz% aé]&n;et%Odﬁé’f ﬁ[élu’lventlon.
Theﬁ@dh@orﬂﬁe fiehab Ibpsthaldnuréaplastm&ah@msnc band@jonbuNeaplsstnot

inlah k5, " B OO N LR dDE . AP BBy inoude but are
not BfditBRFhdedlicd @r @8RG thypertrodBiTidhritid, GcuRidfod &ﬁﬁitﬁf(RA)
treatnent refers to any aninal classified as

psofissisRioriatinBlearisnyIeidesitsatheTpirkaesiss 2ARSTPHY Bl djabetic
and%g%r éz%?if Etﬁlo\gﬁ%w@ %chﬂ'ﬁﬂé@hﬁ‘o&) ﬁH%@PéﬁmﬁQQﬁ metn:lental

cats, etc. Prefer
fibrbplasn Jleovascular glaucorhn, dpefréletcd maeul gencratiopf dipbetie gnagwlar

anoun ffecti at dosages.an 0
cdef i rafubt Ryt APRG0ER R 20 a0 OOttt
rejeBich betinaledhbo foidat i%ﬁascﬂanzatloﬂnedviaﬁm&neaﬁdnaﬁ It]ie)angle (rubeosis),
effecti V% amount" of a substance/ nol ecul@O of .the

oculap perypikr disgRsRi WsCH TaHenRgSrATSRoVRguS PR d A
meﬂn‘i’gl&ﬁﬁ tlféﬁﬁn%kiﬁlﬁ Apidfibeorfi, A9ASE hﬁﬁ@ﬁi@slaﬁgﬁzlud&@(&raaﬂﬂmsease)

wei ght’ of the individual, andteablllt of the

oormabmdamee/twe drsnsndantatippnhsenip inflammagemil %ttg ipBargation, aﬁﬁe
1un§§¢drg Rise ﬁnﬁwaqﬁn& DA W Aelsio mrﬁnmgﬁaapﬁlu%ﬁ

one in 15 h™any t oxic or
effidiehs, IcBEhtahbdea‘faf (e, aq&urbmtddemﬁub:gteatml@’f plobeschep injury/ trauma),

syn?ﬂgln Igiggé'ﬁr?l%téoglln }J%\%‘S}é ﬁ%'{mla O&Jz%,f e%(%has o’igﬁcaglg qupertroplc bone

formatoRPHRcARhi A0 A), ﬁfﬁfaemty asena;rpcumysnaf efaeins dismsa,n
anount. effective, osa es and for%tﬁerl o n%
drome urns,

endABEEesigyiyd Sﬁa&m&aﬁﬂé%& cﬁB%‘}"Ff‘@HmpF

bovre? aiélzatse) AL ﬁtnloYdsbisFenﬁQﬁ‘e RB&E Slfakit hrhflanﬁlhdﬁﬁﬁ s@ch as IBD
ophyl actic dose Is used in sug%tects prlor to or, at

(Cr@tm setifapsemnd adesgpsive fcolifis) oana allegralt py eshay BfdanmaatpTiboys!
d1set%%]é %g;gﬂrg ? s%ﬂ?}{ﬁﬁ{e #‘ﬁf%delsuwor Bodark Bee b3S growh (tnon—cancer)

ective anount .
henlopittliat) mntsch@gmﬂphlmamsehhbft@n@f hair gﬁ)wﬂs Oslgr-AVeber syndrome,

pyo%%—?? S PR bRl R GHERE dlforhd kP pdlsign.

ynbVitis daahtiie, prosulldneeid, aﬁmgq;bmmdlalmpﬁ@u(;bagthat assoc1ated
At 211 1131 /125, g&/}90 Rel86, Rel88, snil53, Bi 212,
mth@CéWdﬁ%aadlﬂé’Wﬁ‘\? 8Bt opes of Lu), chenotherapeutic

ageaqt I§se§ hErein TR O EAX 8lf8rs 1@ Sl @Ml Ponti¥h R attempt to alter the
25al kal oi ds (V|ncr|st|ne vi nbl asti ne, etoposide

natgfeheourssiof the, indreidpir &all beﬁlg gﬁg@q ﬁnttcan e performed either for

prophylaxis or during the course of clinical pathology. Desirable effects of treatment
include preventing occurrence or recurrence of disease, alleviation of symptoms,
diminishment of any direct or indirect pathological consequences of the discase, preventing

metastasis, decreasing the rate of disease progression, amelioration or palliation of the
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chl oranbuci |, daunorubicin or other intercalating

agents, enzynes and fragnents thereof such as

nucl eol yti c enzynes, antibiotics, and toxins such as
woSiRdeo7®! ecul e toxins or enzymatically acting/duu7ns0s13

of bacterial, fungal, pla@t or animal origin,

i ncl udin fragnents and/ or variants thereof, an

disopsersasu SOATNTisSAY THPOXPH PRRRSEY 1A 3URR TnRACERITSY éaﬂb"r&les of
the ﬁ%%:%n pelme | e({el ycfe%l £t 398 BsSas8bLdisea&T | bed bel ow.
unori ci da nt ca ses destruction of tunor
c el Ars"individual” iA a wnéammpfza@m 4 marag@h mor¢ gregerabhemhenan.

conpound fu i t
MageR st 5 ot Pt i P AR Rlotf GNRER), sEHENES, pers
(mnﬁwﬁbm@&m@hMQMQmaﬁaﬁﬁnﬁ&JGMA$&m£mmycIosphosphan1de

al kyl sul fonates sgég as bugélfan

V0 SR 607 DLpests OLBEUTPH ST A1y BRI ARG oFd mamimal,

mclﬁéhé hethABSdontGhc a5 RENZNERRA anCRIODGALO L Feﬂ‘@iﬂﬂlﬁ daghoas
and ur edopa; ethyl eni m nes and net hyl anel am nes

dogp,thotsaslicls, casrase. afreieeably: thespapmelis Famaki ne,
trigly t effecti t d d for periods of
trﬁﬁ{hh§ﬂenegﬁlopkosé%@?%ﬁ?%%lg 8 Ve a cosages and TP

timé ndcamtityyfocichimed herilexdned dmeawg*emmoz(ke@p@@reamlt y

g g:)} %L%%]%eg’fl?%g’yegt%% atna%g%{ﬁn §u’?s rné:cr:]/a olecu e of the invention,
agO%Mf:\d@fa@nlstWy@ab&wacﬂﬂﬁ@ab fhoaprasivhlay thealhsehnemtame 8ge, sex, and
etulini¢c acid

weighof sl g RBREE A USRI LS 4B qrentagonist

elicft 'ardeﬂ%td‘%@sﬁﬁnse%w-[ﬁﬁﬁagh LoGBlaphBiRABE GEd38Ed daount is also one in
scopol ectin, and 9- am nocanpt ot heci bryostati n;

n);
whicla sy teristor demm@lt@b@@c’(& o She rbstancetoilesyls7 agowist pr antagonist are
L 1ACn
ooy 0 L
amcnmy‘p'e&m;z ab amo@pafbetowl ardoyages gt fopmlmdﬁo tirgg gecessary, to

s PSR BB S5 L

dos@tse.m&mrsab_lleas pﬁ@ﬂﬁ bﬁhﬂ St catlion stage efatiwosh ﬂlhy)raphylactlcally
onglstatln nit n nustargﬁ_eﬁch as chloranbu0|

offegh YOIPRHpR A brelessd & B SSRGS ELF ARG ne,

I f Oﬁfeéi@&rﬂ% df@&@é%%?taﬁ AbddNRreilREhE &F SfubaEhdaehAXitdsits or
hydrochl ori de hal an, novenbi chjn phenesterlne

preymésdhe Fnstionef, cellsf mdégfcamea destryption qf cqlis. phle tegpds intended to
mclpl'd(§ EARMERRSIAED (8 KANTHS! oy ichLiot REBL QG b P and
enus $Ti'ne, " ni husting, and rani musti ne:
radidadtiveiiotdpes omghckamotltmpeu@cdmgﬁn‘e ean me@lpbcxa@% a@l@ﬂﬂﬂgm vinca

st Bt AinpfiRgE: pOpetdis) Yo GrRE, Helbr R Rl iRt .
chlcﬁﬂmbﬁﬂg Haunogibicid SBotﬁ&Gm(eﬂcﬁ&ﬁle agedisn mmbmandl freapimedtisrilyereof
ynen10|n A, an esperan10|Eg)as we| |

such BBRUHAIFIS SRS BRSSPI XAREPUF PP molecule toxins or
59&5@19 LOGR! tBxiBNSId Y RB AR Rine @D bRk ¢ adPnat b @ADIRAAIAS Fragments
clacl honysi ns, actinonycin, authranycin, azaserine,
andmref@ngm ihereot and thmw@usmnﬂwcﬁ 9% emtwan%asﬁpﬁ&ﬁ?&%ﬁ below.
Oth%?c otoQ% qlg‘l:ﬂtspara QBLATRIVELD & turHAGdidaD QEPAC LR ses destruction of
a etorubl cin,
tunfor délsz 0- 5- oxo- L- norleu0|ne ADRIANNCIN(r) doxor ubi ci n

(in di n ollnq doxor ubi

Cy oo HBPBISTPRBGHAEDY ot ERL U PP e B o
canBSIELe N YDCBEHShEtapdutic@pbitsl Dickida alkelatngidicais ISuch as thiotepa

i dar abi ci n, narcellony0| 25 n1to ﬁh

andrﬁj‘{fsgw Qrc WE%??RW% onaﬁfgé ¢ q1sja8§l.ﬂfan 1mprosulfan and
ol i vonyci ns, pepl onycin, potflronyC|n pur omyci n,
quel amyci n, rodorubicin, streptonigrin, streptozocin,
t uberci di n, ubeni nex, zinostatin, zorubicin;
anti-metabolites such as nethotrexate and
5-fluorouracil (5-FU); folic acid anal ogues such as
denopterin, nethotrexate, pteropterin, trinetrexate;
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folic acid replenisher such as frolinic acid;
acegl at one; al dophospham de gl ycoside; WO
2008/ 060705PCT/ US2007/ 070513 42 ami nol evul i ni c aci d;

Wo%{gslfddg;ﬁgl | ; amsacrine, bestrabucil; bisant rgR@ais2007/070513
ed atraxate def of am ne; dgnecol ci ne; di azi quone;

elfornithine; elliptiniumacetate; an epothil one;

pipestify; azitidineyaich a@bﬁnﬁﬂdqpax@rbqqymw@@a BdhireAend:
ethylenmqgl%{; ﬂ(ﬁ‘ﬁeth%teﬁﬂlﬂeg e u%"’ﬁ@et@ﬁm@%%ﬂ f%h&ﬁel@rﬂﬂe

nsam t OClI NS; toguazone; toxantrone; " nopl anrml
tneﬂylehe;ﬁ\enphoeama@, mmammneth;opmsphamde apd mm%thﬂbhomehmme

I d ine:
O oS s e R T

(dro@iDinol ! RIZARIBINE®) mb@qxpaaho:& Elpﬁdhba RolcBipinE Geflimb atidy a
t enuazoni ¢ aci d tri azl g

Camzfozhczm@rrcﬂt&imgdh%ﬁw@tlﬁw%?ﬁ%éopqt?O% Y HeSEHRE), CPT-T
(11'11&)?3%91? ?AQJ/I 'YOérAﬁ@R%Et@'lcaﬂlﬁfo“d?&Hf k I[_)@iecﬁxp khdo.n A and

angul ur et vi ndesi ne ( ELDI S| NEO,
anuﬁ(bd@@ﬁ@l’tﬂﬁ@)ﬂ) pestatibacdlivetatin i ARSsEncheing s agprebiin garzelesin

an d?:.z E\{r% fﬁct Qhet%ﬁgdngﬁg‘%%%%d xpl‘ngg@i@(ﬁ]? g&&%t%ylﬁ%??b ﬁoéfng&nde
crquﬁiybma&ﬁlrtuﬁl&r]lysiﬁitephWa rsen8guiptdph@ris 8); diglastatin; duocarmycin

Gnclychiin ST B S D PR S5 ool S BF OB pancraistatin

a saRABBIctiR6Bon AR nERdBerMastars euthiag ahloRaibucit, rcﬁ],ornaphazme
Schaumberg, Il1inois an&%TAXCW EO doxet@_ i
choloRiRARBATIgE cElEmERSI0S jrechlomipagyine, airhipreHiiaq axide

hydg)‘émah{iﬁ Q@waﬁmmﬂﬁ phéicQgHAd !pfk%nlrﬁ{ﬁ,ﬁﬂ‘eaﬁbﬁv@ﬁﬁildheura(:ll

at e; atlnun1analogs such as cisplatin
mumrd maednoph stdhres CWI\EH@S @hln@zewemsﬁ&m}ustlm damysting, nimustine,

| n ot SRR ]t%|e’n %}{F@dﬂ)ﬁ‘f\r@f&é %ﬁaa 5 ag;ﬂf) Bﬁ@ﬁrﬁ? dgg r},%hcheammm,

eqpeﬁla‘nl@'roeh@emmo(ﬂ\ﬁrﬁhﬁllIhlErﬂ)):a,hchenmanaIle{sﬁt g. gx&mw Chem

e S s

as WeBllds RObEszifd4GRn dBron@phfreiafid gited clta@esibicahinadiy@antiobiotic
( XELODA*) ;. pharmaceutjcally acceptable salt aci ds

chrasporderdsy ¢l GiBem Binsa ASFIngRY Pt gEC 22 P Blegmycins,
%%‘cﬂ?%ﬁr@ §1n°éar¥n%n8fcm”9&[r%n@f>h1hﬁ %hﬁﬁ%ﬁ%rcﬁﬂé: Bac@ﬁomycm
.~ an abbreviation for a conbined thera of
dauoyrobioish depIvAITS- dw@xsoomwpﬂeummémdﬁmég doxorubicin
dni sol one, . and.F
e

doxeaiiinad dmkidoﬁoﬁ&caﬂdeﬂlmhmw osdrnhici Sddrgicinpmbgdiddnyom,

o ik e, B R RS ey

pep R ?&ﬁfr&ﬂm& @ﬂm@ﬁ;@mtﬁemmmgmmnbleﬂ‘u eapalginand
are often in the form of systen1c or mhole body

strepiogeri Rrawercidineybor e h BNAHHH AR DICHe ARtEMGRE l%c%eﬁlb%s
meﬂh@t?éfd%eanﬁ%t dm?é&rﬁcq "Iflgaﬁ%c%@ decﬁlﬁlo sQ8H RYRRopterin,

receptor nodul ators i ncludi ng, for exanple

meihaﬂnwtd BﬁrC(ptﬂmlL mmxmalygstsamg@ fugdagebing o

EVI. STA(r)..ral.oxj f ene I
e o e el e A M analos such s angiibing,
azaﬁﬁa;ﬁélfsmuﬁdma,mdrﬂﬁﬁﬁﬁsmaibmﬁ didesxyifiding doxifluridine, enocitabine,

ant | - progestero est rogen epior down-re lator
TR e R S TN
me%ﬁ@stéh\éa{ebtéﬁwtoﬁ@ranﬁxﬂﬁféﬂa%’ sutle b arfind4l0@thimide, mitotane, trilostane;
or none-r el easi ng _hornone (LHRH):dggnlstg %ph as
foliy wpramienishsnwcips talRpe pyld) Egpionpdldopbephtraide glycoside;
goserelin acetate, buserelin acetate and tripterelin;
ot her WO 2008/ 060705PCT/ US2007/ 070513 43

anti - androgens such as flutam de, nilutam de and
bi cal utam de; and aromatase inhibitors
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that inhibit the enzyne aromatase, which regul ates

estrogen production in the adrenal gl ands, such as,

for exanple, 4(5)-im dazol es, am nogl utethimnm de,

oMebebdos) negestrol acetate, AROVASI N(r) exi@sd206t@rosi3
v for rre?&am e, fadrozole, RjVISOR(r) vorozole, 5

FEMARAO | etrozol e, and ARI M DEX(r) anastrozole. In
amigeldittingracids eoiturest embacrioe: hostrabheibiseirenscwleiraxaig defofmine;

derf DG ecﬁazg%@gé@nﬁ& e@@%&%@éﬁ%ﬁ@hﬁé £QElucid;

gaﬂﬁim d}ltt@feahﬁlroﬁlﬁf%&ﬁﬁnanmma mzptagsdinogds such as maytansine and

acj d/ zol edr onat e, .FOSAMAX(r | endr gnat.e IA_r .

s O RO B E Y B D T A, G s PERBI(P Phememet

p1ra['1ib$(ﬁﬁtrl@%ﬁﬁ:ror@‘sz-\é&krlhy&ﬁzxﬂé Preattiagip; %I{@polysacchande complex
~di oxol ane_10nucl eosi de cyt osi ne anal og);

a Ha Maiﬂg‘@r%redwsl, Gesrae] Yok reEancpRi AR Flé?ﬁfﬁnatsmsg@ﬂ?ﬂ‘ét‘m
temla95HiDhdid! qﬁ\%ﬁ&ﬁbof‘f@ OF_+GENGStricthyRindRa |uhdhgﬂ1@@én@¥\@éé§emaﬂy T-2
e hérant cel

I mpl' 1 cat proliferation, such
toxihoyerexampAetoriPkCA ahbiramidied; urethaRn yindesine GHLISPIRR

B L

gacﬁbﬁﬁ@lambuﬂsid@(/ﬁﬁ'ﬂ(l\lﬁ rthioteps;dhxvads, £EUVAETDINOpaddicaich@ristol-

My PP bR AR AT bt CREIOHIPE B8y PALE™

engﬁl%&'egh%'part@fécfoﬁgﬁﬁdﬂuﬂﬂpaém&ﬁ {ARerkdah d8@rmaceutical Partners,
nol ecul e inhibitor also kngwn as GAb72016); and

Schpmb%daupn%@mﬁ AR BB dexianel RbogePgulops; Rorer, Antony,
Fraﬁc%z ' c‘ﬁﬁ)tré \Bﬁéﬂ g Abiftf dﬂl\@Zﬂﬁ@\f S5-thden 91{19é"ﬂtﬁbréaﬁmpﬁhﬁ@ ry

here nrefersto a conpound
rnethtmq)na@g plabnmﬁ enaldgschcli ashvisplatio agd owbéplain; ambbisﬂme( such

Ve NGt RO ESRRE Pl e kb Mt ne

(ONEDOTING); @ﬁaliplamﬂ lduyovoehy eimereltise @hﬂéﬁhﬁ;ﬁg@b fiocatbis;

edaggxuagep g@a\}?I}?IaI}Y%’%: lﬁffﬂ% {‘?ggéb (EI)}Lalf_Fg 9?85015‘5‘5 it @E]PHM%@

d1ﬂﬁ&{)hlcﬂﬂﬁ61%1tﬁih@ IHRED)ORtikAds dick hmﬁnab haa; dabaﬂaﬁne
hase),” such as_agents that induce Gl arrest_ an

%@é rhereaseuticalln seeptable alhadds o1dgdwatives ofay aatéle above;
as vEr das?cgm\é!iﬂaﬁgrfs drHB Bf fnﬁ*e' JFen vy kR 28HOPe dn JBtRXANRRS for a

topoi sonmerase Il Inhibitors such as doxor ubi ci n,
conépmadllbﬂ:rapmf aialopbwspmm doorupigin, diacriging api @tﬂqu@plﬁne and

PR WO Dbl Bt P L T OBy ™

(mmwﬂﬁdWﬁh$amnxmﬂamowpm@dnlsone dacar bazi ne,

mechl ore a i.spl atin, t hot rexa

| cPOUIHERY In Giscle R BoEareH TREROR: P bt 1 ESeule
redhQ@URECE, Br Eﬁ%d\fﬁb B Pof HBARbRes Allat 3RROMEI: thdaosel Gafer,

and |srael, eds., Chapter 1, entitled "Cell cycle

andrasgyeiiatin e, foon obgeteanc, oadolsrhodyarsmest i They g e hegnones
the{lHi A aE fﬂﬁ{)leg nf%@%é@b%%@ﬁssmdpgﬂe&tﬁg%k leRrec dﬁgls%odulators

especi a e taxanes (paclitaxe
(SERDED! laﬁiﬁﬂl)lgdoe examtpl damaeifed (luglsdlmgN@Idé‘kﬁ)EX® tamoxpianhe

EV%@ )rzﬁm&g cgnaﬁ f‘? ne( % ﬁxggxﬁo psé}éx%e‘nytg%gﬂ%eplgéﬁlxﬁ% LY117018,

onaBAfbeY BhN EARESEON@D@@mﬁa‘nepﬁml-prb@s&Imr(eﬁ' AXEe@n receptor down-

oristol - I\%ers gmow 060705PCT/ US2 07/ 70513 44 |
sdgor PR Dspigrts thebfungiy 19 SERTER o § Lfﬁs et"ﬁ%nes Or example,
1eut%§§ﬁg‘abﬂnc9ﬂ‘ Ble£4i0t RPRAbES(I M) 4gébjg{slsﬂc1pusrmm@n® and

stabilize m crotubul es by preventing
EL g Priswnrelids aspistongisetslip aeqipte.upriclitreciataig tiiteslipfother
mtosis in cells.
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"Doxorubicin” is an anthracycline antibiotic. The
full chem cal name of 5doxorubicin is
(8S-cis)-10-[(3-am no-2, 3,6-trideoxy-a-L-1yxo-hexapyr

w@iﬁﬁﬁdﬁb% xy] - PCT/US2007/070513
, 10-tetrahydro-6, 8, 143 tri hydr oxy- 8- (hydr oxyacety
1) 1 met hoxy-5, 12- napht hacenedi one. The term

antiepdrigenesph essutemiserplbimifomd bietpaidegand axospyiasinbjiprs
thatl*iﬁtﬁ{n{t' bhe eﬁze'ytngeeﬁ{)fngﬁs& %ﬁ:ﬁ zﬂpsr ésﬁb@ﬁh Réddc8asSh tﬁé"ﬁ!renal

eutic agen anti - cancer agent
glaxﬂda doxia ag) Ifcars:xmﬁplbhﬁﬁhmaduotcs,a@gmmgut(ﬂ:ﬁmmded\eiﬁsérsE® megestrol

St
soofifonigna Sy s P ARECLARIE BRARLR SR
FEM@RMS lct:gZd¥taid AMJWDEBI@/arﬁgmbE e yd ditien Bﬁbh&@ﬁnmsn of
agents used in radl at.| %g t her aﬁty aml'd;r % ?tgenesi 7
Cheﬁl@@ﬁ%c‘lt?&ﬁéﬁ‘%tqc@ dgg,ippnesphontes SuGh At FAARER{IET example,
BONEFO@@ or@!ﬁ"ﬁ@@}a DIBReTIA @ etidrb A, NIABLES, ZOMETA® zoledronic

ant 1 - VEGF neutralizing anti bod 'VEGF ant agonl st
acidipri¢droiEte, POSAMA XErpands @ﬁteeémﬁrlﬁ@ pagtdRpHe SKEIDRr

t
o O AR o MO egbigns
nucleokiiid c;ttosme( @alpg); antsepsontigohycléatides, pantiowlerly &Wﬁaﬂhﬂm@bﬂ

ant.a I Sts. utraI|2|n ant|b0d|e
cxafgH g Ry Be gty RO g BRSPS ifhagih Men
as, ToR 2RI, PRIG-allp ik ITRIFIFDRSs, fadd epidapl growtly faosi RReftbNESHSR);
for platet-derived growth factor (rPDGF andé@or st
vaceiagq Suplyat BHERAEPPEREYAGITE phbing (s HESPPHieS: PaFumle:
ALDBYECTIIS®)vacd e, TR ADRGS- vaceie, AlihesxID©36ddinee and

organi ¢ chem cal agents, etc. The term
LUREO&EC@@@ wpoug@drasml mhibstoa BARBEPHH rpBHe }@a%b ditosylate
(an %i"‘t{ A8 Egﬁ!{ ?glﬂilpﬁloﬁcﬂg RS Ylsh KASNY as
Tve su ance a I's Tess cytotoxic to tunor
GWSR0 ) coadphsechctwichheaqoeptetlt salsugpidemt degvatiapadflapy of the
bei ng enzymatically activated or converted into t he

abONfyr e active parent form See, e g, WIman, "Prodrugs

i N Laneth iﬁﬁfb[’f@iyfh%éﬂp Wheﬁﬁ@d&@hﬁfﬁef@& toSo@ingoynd or composition
Transacti ons, E*P 375-382, 61 S ﬁ%e@11 Bel f ast
Wh]@h_ gglé)its W@p@p |c§ll cbaqls a cells eﬁplgaql E’%’Fd’é{f" or in vivo.,
Thlé?f%gﬁfvﬂh brfhibi R 988 R fmbY HQ o@e\}vhﬂél@ )Elémﬁcatf &L{%gs B Percentage
ery, )

Bor char dt et

ofqaumndl Proceoll cEnIGSH)E DIFh@ B sé»@mpiqa e —
1nc Cl ue% thzg oc:ﬁr 11 Q)gﬁ% %ﬂog}e%s?%} Pa 5 og&%ﬁl € pisy BicRYs

ageﬁtsltlﬁaﬁt&iuce)ﬁﬂ arrBﬂt lagd M -plehsel gssst. p@}rasmdé %phﬁsa blockegs include the

vinfis oS5 e Bu BrBvRg Monith b SRR fftpgors such as

doxRhaskin g:%lrulﬂﬁﬁll &Hﬂﬁbﬂu}hcﬁu Bﬁ)bbildlﬂ, @6l bleomycin. Those agents that arrest
henoxyacet am de- cont ai hi ng prodrugs. or .optional I

Gl §l§@ spijloyerigtopahase aret-di e ebnOAh ?H‘f&laB?gféﬁeB@@C
tan%ﬁ %g{&ﬁ%&&@ WG rRRGe OhiBlor&hihie! Qiplitk, RethBiedid)gs

can be converted Into the nore active cytotoxic
ﬂucfrpg@mtj rand araft alipthes mm@pp@g;@ybecfoulen The Molecular Basis of

%10 %/I%[ : Zg'gxpgdﬁfﬁ‘%gogc{so u%t gg?ngt?éﬂg‘%eh%%b ‘Pégqlaa@n ONcogenes,

Into a or use In
and a‘mviﬁﬁipllasﬁc g’ ‘Ll:ﬂiEMuhlllsmmadfteal (9B Baumd¢redPltiledelpnasi®os),

e A TN A T ——

frof@hEYsw free. SRRk (TRDETTHRE®) thc@lhiPoﬁwbS Ram)e derdved from the
pol ynucl eoti de (i ncluding ? an Al}&gf)@t[g g/ I\%A
Eutoprpda; yews 1s a semisynthetic analogue of paclitaxel (T ristol-Myers



10

15

20

25

30

5si RNA)), a pol ypeptide, an isolated protein, a
reconbi nant protein, an antibody, or conjugates or
fusion proteins thereof, that inhibits angi ogenesis,

wovaGgidbegenesi s, or undesirabl e vascul ar peryeEabszoatogesis
either directly or indiregtly. For exanple an

anti angi ogeneSI s agent is an ant %P Wﬁt heé
Squihh-aBshitase! ang dagetanshpiogets te a%jé V44 ierp g\ febulin
dim€rs Und S@ﬁiﬁ@ﬁ%&ﬁbﬁl& ﬁvenﬁﬂ ¢ hORUESizh®onYFEth results in the

receptors, sol ub receptor 10 fragnents or
mh$ﬁmhb£nﬂbssu1®£5that bl ock VEGF receptor signaling

B e e e

doxerublicin is 8L cigRt 0-f{Aamipal 81tk trid ppdyi-¢-atlyanhd@yranosyljoxy |-

7.8 bt L et torae BT el adPa  n.

napRRERAtAdeN, etc. See, e.g., Klagsbrun and D Anore,
Annu. Rev. Physiot , 53: 217 39 (1991); Streit and
Detlhg ﬁemﬁ@@@@@@@asﬂz gompaglion] gefersgo ezemﬁ}sﬂw ygetul mipppting

cancar b brﬁ%ﬁﬁ?g AMLdse @{égicﬁgait?{bﬁg%lﬁﬁr %at d.8, MRlilcanaPhieent”.

Ferrara & ureé’ Medi ci ne

Exa.ﬁ(plez)c)f ﬂ&ﬁ@ea@&ge(lti m}canm@ rizenits, atso sdrmed Ggiorpeplastic agent”
6556 t
hereétﬁtrflcgﬁngei 8 eaﬁ? %191% é), clgem éﬂ—&%ﬁ%ﬁg il%etnl% g’& mhlbltory agents,

cytdiriOhgents3 a@ﬁ& u@&ﬁm(rﬂﬁﬁ@t&)n t(la‘agy anffabglegeheém stcats, apoptotlc
Ant i |ogen|c ents used in nical trials B

age@wﬁsg}ﬂfgq ST, GBS i SRE s o S s . Eﬁé

neuﬁﬁ(%g antibody! WEGH fM&S0his0 AnSMITRIP AGSESDZN aP ositlérh@aNgrowth
i ncl udlE%G%harnaceutlcal composi tions, cowpr|S|Q%?an

facteiepept(BCARY kafagnpist fhel. HOTGFRFCIRE ithEdtoe
1@@&&”% %W Zrlghlgﬁma(n% c%&&l@%{&ﬁgﬁﬁs c@‘&)kﬁr%? qlntagomsts

eréin cdnp03|t|ons (040 rlse oneé or nore anti bodi es
(e.gt, nawtrabizimg mubmis;thaahuﬂ tr ongrog noare pbthe Egdidy Bekdi3e Erbl?rﬁegr

r|S| es e din r
VEéﬁﬁ) (g)glrfneo% C?cet:pggr%zﬁigle%ﬁ glge% f% Oan%gwtg(?:e 1ved %rowth factor
(PDfGB) hﬂ(ﬂbr ﬁ@fmélll &etoﬁs WaeBhk g., tastinie resylse (hleasc ® Novarus))
rmaceutic A acceﬁ bIe.ex&%ﬁiﬁnts |nclud|ng
IR&}? ABOL AP ﬁ‘f PRtiNe PR R CRANPHABES oThe
i nVﬁi@t&rﬁﬂ"ﬁ&cﬁ*@g’%%M&ﬁ@ sppisatiet Rebramta Retlysoabttderivative
polynucleotld enbodi ments. The invention al so

forre nE & pivamseatisy bsackire MM@C@&E@%S It PERSeRic fngmepcells comparcd
) tlpeg[%ﬂegtlﬂ gh%%ﬁ?setaﬁmé? di 0% ymatical Iy-ﬁ a?éﬂltdr whbetted into the

e | nvent on are pre
momenidde mnalt fordl. Seeang oWplavwe P rodugs in Qaneerfch@@em@fapr he

F E
s e e P ALy 0950 ma
Stel{i’tﬁé’tg&l {T Pra'dtﬁgse AHDEdnhOﬂ)Aﬁp[‘c&ghrmﬂTﬁgﬂamDhg Ipelwatye’dDibycted Drug
raalrti on ans, Zyna S on, .0Or .
Delfys. Barganb Pl ol iy PP a7 S00a SETRGsPe IOSs 0bs Piosigg af s
invétfioh %Pmal nake ddt ﬁﬁﬁﬂeﬂ 4§ HhospUER-cBfkkinBRGodri @Y tHsPhEsphate-

may be chimeric or humani ze These fragnents_are
conmnwprorimgs,tsnb“afwca@ﬁa@m EOGHES, PRESFIS OB TEERTP FH &% D-amino
ac@ ﬁ%difff%ﬁ:g %Vgc l;ﬂ%‘& g ﬂéth BRI SoAdifing BlARRRI
roma sta tlaIIy honogeneous
opt'mnallymmbsbﬁtsi;ed bbenoxyetq:etanm@h sainthraing arodinigs of emionalippyubstitnigd

phehﬁgce@é)&ﬁle %(t)rlltglrﬁmagrp?odmgs 5-fluorocytosine and other 5-fluorouridine prodrugs

which can be converted into the more active cytotoxic free drug. Examples of cytotoxic
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5 identical except for possible naturally occurring

mut ati ons that nay be present in mnor anounts. Thus,

the nodi fier "nmonoclonal™ indicates the character of
wobB@/m@etos Pody as not being a mxture of di saratgs2007070513

ant1 bodi es. The anti-DLL44smonocl onal anti bodi es of

the invention can be made using the _ hybridoma
drugsehat oan b¢ dastvatieed entp Baerdsye Tosm|fay use in this inygation @clude, but are

not Rk 0 bl Gt Rlen G B8y o R g DS Mobr i doma

e tAxotnti-angiogsesioagent "fve amgdpaeogrid inbidithe s¢femne aaoall

such as .a hapster, js | ni.z to elicit,. .
molghlat Vst atabre. apebBul e (BRRgbE S Sy uiPBPL LR A or
sIRIARL a PbikpepsiBe Gh fidoladd proteind rdcombiranfyirotc®i, fn arsdddyf, or

I mmuni zation. Antjbodies to_ DLL4 general Isy 1are r.ai sed
conjugatghpmpien Bt therrethat BRI ARSI yastylogencsis, of
undbdi Bl@%gduia%gé}ﬁ{eaﬂﬂi@), eilter HERG - ARBrebly. Dok dx Aflfle, a8 anti-

adj uvant . L4 nmay "be preparéd using nethods
angingttesispeem is an antbodyrar othst prtagsmishfd antpngiogerie pgapbas defined

descri b her. ej For.. Ny i
L
frag@ehntyair small enoleoulenihacldosii VEGH rekepiov sighalmeg ¢¢.g DELTH 7§ HAK2284,

ant ai racel l.ul ar .domsi of L4 fu
SRS e T Y T e R A
intehfati8ndd Bﬁt@ﬁfaf;ﬁﬁhaﬁﬂipm DB0/1 13304 e Bi-apto geneiapes dlsviindhude
20 an L4-1gGLl fusion protein. Animals_ordi ng{l I % d
natiye engioarnes BRI 7%t ANFAHIHBGRHP AL FiCu §5% 68 dylagsbrun an
. LVALLV \ L4 i 4 ak QD :3172-
o RERPLEE, Lol Ey s (oD SesR IR M oodin, 231
3179 (2093 Ghee il abRed beimg lanti4apgiogenitiiictapp v, malEpaniaclenema); Ferrara
l.utj.on i.s j.nje i-Qt A g | Hi [ _
e SRR ol Dl 2P ORIt o Lyt ga
6556 @2003) Q. JTRdbte Dliginglaadamivgeti dact@syiad, Satadsay.ddirt Gncol.,

anti - titer. Ani s are boosted until .t]
520G .o’ Tooial 2R AT et f Rt it Bhdinisy! 4o

i mmuni zed in vitro. Lynphocytes then are fused with

myel oma cells using a suitable fusing agent, such as
Conmpnrsitionsgf drgdnygnijerspnd mgthody of Hakys foma cel |

( Goglj; SRR LSS, inflLAiRE pRAr@accatiehl itions,

Pr act?%‘e’?d\%gg‘gg- _1%%@%%%%?@’ Pr L b1.9_863") 30Tha o
contpyisingdomati-E8H santihody; prdprlyeislegtidessoptasing RIVGIEHPLANE

a. .sujiabl ul tur i U - prefera [ :
on DL ot il I, Bl tRioRE R g ke SRS afiSbodics that
bind tf WLKA| andbr bieorwndre pelgnugbantiend admpmisaigcpqueoedsiescodigrone or

exanpl e, |f .the rent al el o cells. l.ack the .
oy Wy A A e RTBURE G HBLGHF Comse suitabe
carti &r@ RS LB herr SRR @ b BT extib@nts WRluding buffers, which are well

20081060705PCT/ US2007/ 070513 47 cul ture medi um for
knopan et domas typically will include hypoxant hine,

ami pont ek (AT BERG;

subst angﬁglgg% ?% g%ci()ﬂ%‘bﬁ%esgég{rggl\f\lﬁ h o?%&@?}g}f{? é(fb'élg?
emlyetithents. Fihe firsrentaeh. slyednommpesety sybgipntiallipais aphbadyfand e

1eff'lc'. nft,lﬁ’d .Support st abl e high-1evel production of
POLYMI dh& el ected anti body- produci ng cel I s,
andrias etigensd tntibedieoofthe invention are preferably monoclonal. Also

encompassed within the scope of the invention are Fab, Fab', Fab'-SH and F(ab"),
fragments of the anti-DLL4 antibodies provided herein. These antibody fragments can be

created by traditional means, such as enzymatic digestion, or may be generated by
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5 medi um such as HAT nmedi um Anong these, preferred

nmyel oma cell |lines are nmurine nyeloma |ines, such as

t hose derived from MOPC-21 and MPC-11 nobuse tunors
woPNeidesfase fromthe Salk Institute Cell D stydigdbdmrosis

Center, San Diego, Califoggnia USA, and SP-2 or

X63- AgS 653 cells avail able fromthe American Type
reco@uhmamt teclapintes c Sharantiperdkiyignicats Mt Ba raerigIn, huﬂ@ﬂlﬁ‘?fi These

R S e e e

norndadoaivab! aatibediadiresbtéied from,a pdpulbtiwrusfoubstdidialiB001

(1984 odeur, e Ant i.body Producti on
ﬁﬁ%@ K Api‘h djﬂl}{gﬂ Lﬁ(ﬁia esg:imggsne é)gPlﬂaUOﬂ are
1denﬁﬁklkﬁﬁept Fdit@ossidienanveri 00&19185@ thutafibsttbit @nayebdiptiritiin minor
whi ch hybridoma cells are rOMAn&@IS assayed fog

amw@d déss, i mediigr smesianal aidicatssy §hﬁﬁ?t%tc‘tf e %g?%&ts not
4%?gﬁngggf@&ggkgmﬂhQQSblndlng specificity of 15

onal anti bodi es produced by hybridoma cells is
detThernidd Lgynonarionapnsbedies oftthainventiop pansbe madewismgdhe
hybrk%hé‘n% ”%}h%& g?% des%#ﬁ%ho%étrﬁ e? ng@g&ﬁ@izpﬁ; 695)%Yr may be
madEh;@; rbctdﬂdjmgt BNA methydsafU.$. IiatamDNom Sredo7ant i body can,

for erm ned by the Scat rd. a aI SIS
of Ty R et ToE G R PR 205
han%%flg RhminiRd 6 @NEit g/ﬁ{ﬂhﬁcﬁésahat%@dthlbé et tfpa le BF pﬁ)dﬁ@ng

ant’i bodi es of _the desired specificity, finity
antihprigsghatyallspgotiically hiwdde Gieasotaigyrserblos e @nb@nubodles to
DLM ntefa'ﬂg afe Jafgéd ﬁmnnﬁﬁgs)d%%lmcﬁsms & (ﬁtlﬂfh%@irlt@neal (ip)
Godi ng, Monoclonal "Anti bodi es: Principle
inj eatmhs I@f @«LtLH eed appdjBGnt OQLLAUEdéW@P%é ysing 1etheyly Well -known in

°Ex Iaﬁrgb le? %{-J k/ékjﬁri%ﬁge ﬂeﬂgcnfgél B&J%EZ |P§}rjn£ a(ﬁ%ﬁ J[‘ﬁﬂglﬁ?t P{fﬁ{eucﬂon

of DMbhls derpbakidey.2m ol \erbedigrentyanintalsxry onasniasiovittes derivative

t The . | ant.i badi

of el P bt e L b demain LEG pEBH 0 Bsp bbb b of

an RIS HbbMithARFENAR. 189GIréREed dibdlimedt, Sah el mmunized with
conventional i‘nmunogl obulin purlflcatlon procedur es

an Rlelegs! fupign PeseiiprBimaly BRI A SEpRuRElgigainst immunogenic

congaggtfe%y&e@i@aweg B poEe %&qg&lﬁ.gﬁasph&%l Lifth %cqmgn@h%ses

iral'ysis, or affinity chromatography. anti - DL
dlcmmmx@bhtfe@'mvl) (Ribi Tmmyanochesn Researde Inva diangljony M higind the
solugwg?sg%%tct%g ;mo gl | baﬁl?zhjc E%ﬁltltp 1 Szféé :’g@% Exrt%kss%tglt tjﬂggﬁl&als are
boo&eﬁ i v td 14ednys laterpnintdd ot &led aiyid theetium ﬂmkSaja@lcfyr altoNEB4 titer.

E ectgd b screenlng phage |ibraries containing

© bapste &P@%ﬂ Ris#ious fragnents of anti body

v arAl?é@llraQwé 9?@%116@495 thaiSRAmnRunRRa gL vE0 AL yRbRIStel then are

Such phage braries are panned by affinity
fus Jomapeis wigiasutiahlp sgesieegsuciyes polyethylene glycol, to
fore Y ?ﬂg&%aoéﬁggg)&ﬁg %Z%?%}ﬁn%d?egt leﬁrﬁ'}erécnce pp.59-

expressi ng ragnents capabl e of b |ng to
HBdesmkedcﬁmmL@%ﬁﬂhre adsorbed to the antlgen and thus

ted.fro e _non-hi.ndi n I n t

et BT AT AR AR S A E R i G

mecﬁfmﬁ teA prf@abily chiteins emy drahad shiystadel thitantebit thy gheeeth of survival

nt i adsorptl n/ el n. of. t he an
1%%931 o Tl P prebiicattis TOBRIA FaGopy cells lack

the S@Shi y?élxaﬁtk&&b’ ARG pREYPhEIEHbSHICH MR RE (HGPREELHPR TR the

sel ect tor the phage clone of interest foll owed by

construction of a full length anti-DLL4 anti body

cl one using the Fv sequences fromthe phage cl one of

interest and suitable constant region (Fc) sequences

described in Kabat et at, Sequences of Proteins of

| mmunol ogical Interest, Fifth Edition, NM Publication

91- 3242, Bethesda MD (1991), vols. 1-3. 10The

antlgen blndlng domai n of an antlbody is forned from
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i nteract non-covalently, as described in Wnter et

at, Ann. Rev. |Imunot, 12: 433-455 (1994). As used

herei n, scFv encodi ng phage cl ones and Fab encodi ng
wdPhedssorlsones are coIIectiver referred to agerieoo7o70513

phage cl ones"” or "Fv clongs". Repertoires of VH and

VL genes can be separately cl oned b%ﬂﬁolynerase chai n

cultpe medieniferthe IpdRdomagtypieb il hsgludaRmoktmfhing aprrgpscrin, an
! t cells.
ST RN O I
An rPreﬂaevd mlyﬁ]nma@blls, ard thosel B3t 55 ff1dionh) suptpmtb Biableélsgh level

T T T T ——

me@imGaasisrHILT nddivhy DAndes B8 se, flclard @tyemiaygeuthms arainteine
repertoire can be _cloned to provide a single source

mygpmp [netnsushies Har 4a1ved iamMEE C-2igd NPC25 Tngsic warors

avag%ie ﬁl)lgl gé]_fg hﬁ'ﬁ‘édté]@ 0% DY¥Hit @k C@ﬁ‘%r 'SEWBYHgé e@dlﬁ&nﬁSU SA, and
escri fiths et at, ENMS J,

SP-¢ m%}-AgSrﬁﬁél clegls amlahle ﬁpmﬁheAn@C@aTVpa |C31liuli§quH§@!@n

I
Ro%rifehﬁt s DY mftdh Pﬂglo{xﬁedgﬁ HlRaL ﬁ@@e&w}&g@&m cell lines
alsccme bean degerited dhtrrthqudmma of mnammdmctdmel dntihddigs (Kozbor J.

JETIETN s AT R T
anaMlez@JltﬂJns, pp39L87 (MaRdt Békkef, HAO New York 1987 ament ous

phage is used to displa antlbod fragnents Q¥ fusj
t 0 GHBremadRmER RGh yPElemprlls areraaiemgﬁtlﬁ 358y d Tor pro ueton of

mod d AHERBoGRN RS i g P &SI AprfeNBlye the BaldthgRypecificity of
ragments, in which VH and VL donai'ns are connect éed
momlmbama@eemﬁwébwmbmmweﬂy isalefermainid b immunoprecipitation

or lp 9 ?\/Igteg tgl bqﬁ?dlﬁé) %%%;, 's%cglla_% gﬁ&g%@%]%%sag &(%@arzﬁe &t -

1nn&ﬂﬁﬁd@ﬁﬁi&&@@ﬂEM$%@D7/070513 49 as Fab fragnments, in

; .
oot ing Bty Pt BRgprr Ruhodf G, K eRihie S depeapiped

by 8 Seabilayd Mal@ishAdM@Ral AUIOURLNBRIcEAE! LIT22041950).
becones di spl ayed on the phage surface by dlselac

sondftgrhybrdomd ¢elis preddentibigd ﬂﬁ? Biodpgsantipodies of osired
Spegiﬁégg; 159 (yli Ihdrg0genROAM c%ne@%nay B GlbeloREd Qﬁluﬁﬁﬁlg diltfen

413 991). 51n general, nucleic acids encoding

proemhzrda@u@ ggmé)yfqt@gmﬁnnqhqké(}gfbnm Megconentitadiae Principles
h
o BT PRI METORRD, ST Skl P s

inchdjfecdxample, DAMEMN &R PMI-N 648 indditnn. geadklitiinethahybridoma cells
aFtlbody response, and spl een s and/ or
mag ps GOMBUT 0 B RErFSUBPRAR 2Bk er al bl 00d

|y mphaayiRpnbiPBEBIdis Rcfe@ADyaheshbbivheslakdNudbbly separated from
construction. In_a preferred enbodi nent, a hunan

the spityrp BWivge ﬁ@ltf@ﬂmﬁawemm by mnaﬁl}flwldgeempab?lémuﬂéﬁaﬂon
pm@é&ﬁe&%"’ sCloP @;@eﬁn 1§ DLAI &G 1HRYos8 %@fo%&laﬁ&t@éhromato graphy,
antib sponse I'n transgenic mc
gdc&mmmﬁngﬁa &ab@@ﬂnmﬁhﬂWuwanmﬁWﬁmﬁUgIobuI|n gene array
L
(o0t 5900 By AL | RSP GRR1 8001 DAY oy
librtieio b@edh e bymshapic aftiipidygldngsraith al:mtdemmln aeswe;gm aottities. In
en tion of h antlbo

pmto.‘lé{ﬁs*gfeg?%c 1Bl Qonfs a5 I bR P IRFIEP R F*?' a8?§?°ﬂtammg
pha@B Bia€ BREBY vAus %@ineﬂb bftartRa8y Ve\iﬁbl’é%élmp(m'y ﬁﬁéd @ hage coat

can be obtained by using a suitable screen

profsity ctsh iphagedibtiragiss arecpapnedhy aligiy Flegeﬁtﬁgramm%agﬁ@érf flpsired
menbr ane bound anti body, e.g., by cell separation
with DLL4 affinity chronatography or adsorption of
cells to fluorochrone-| abel ed DLL4 fol | owed by
flowactivated cell sorting (FACS). Alternatively,
the use of spleen cells and/or B cells or other PBLs
froman 20 uni muni zed donor provides a better
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30 nRNA from | ynphocytes foll owed by pol ynerase chain
reaction (PCR) with prinmers matching the 5° and 3
ends of rearranged VIl and VL genes as described in
wdJobsdgHos et at, Proc. Natl. Acad. Sci. (USA)pciB6520067/070513
3833- 3837 (1989) t her ebysgraki ng diverse V gene
repertoires for expression. The V genes can.b
antigemp| ¢1pn@@xprp@mm\£@mmgféﬁ% of tipgane 19 the,dgsiee antigen are
r ' D OBbreE
G Bk Pl Al 545, 52105, 6900 D8c! ALt e T
bindifig goheversthbadewd \Knonhihn antkwnJansie:gm’emfurfagr @eished lneeuidmnal

| andi a at r r )
evelgh ol gaet 18O Riiafenn) P AR L Zmubiafof tgfnion can
be (’g%hkedﬂgﬂ c{jéﬁgﬁmg a@m&lbmmgemmdu@ prdchéurt enshbact fox the Image
escribed in

B I RO TN I -

the F@ géc{aen@_% ﬁgﬁ%ﬁé 8%1&2@@ clofle Smtdrast @id saftatiE @cﬁlstahbﬂe@on/es@d
. 5728-5732 (1989). To maxim

seqmnm @ﬁ@wpém Kshat gfetfe fieqatsps ey o af éfamﬁmla@é%( Intgrest, Fifth
v 1989
el 0 RS EORES RADD 090, o 13 (10c0) o

di \iﬁiesantlgem-‘mndm domazie df by anibbdyisEaRed fioe e vaaleplst(¥y

reglg%?f a;BPtel IQ/'%anr}e?de{cvg] (g%ﬁg% 8t 91 fl%ﬁ g{)‘gin%nd%eg{ 3L(eVH) chains,

that Hﬂﬂlilﬁi@seﬁﬁﬂhfeelhypéﬁ&@b%lbdpmmphﬁlenﬁn@ntyaﬁtmng fetbns n
t he nmet hod of Nhrk; 10 BiolL,. 222:
¢ dip

(CIHts).. Korpabieydpyay @erfxi BBy FRPIRSEHERER sslfsshain
Fv @EF\?tﬁagH@&E 6h GhAh S RAVL ardbodddhty &) hi@B )k shér@fiexible

ing of the anplified DNA intqQ expression vectors,
pepfide.er peBriagmicots, Bivkigh Ban aeach FisdiCCPTHRRoRAHE

mte&%?ﬁi%%fe ?}? 6’518%.%9'09& mq)vﬁlt %gala%ngeﬁ&zrbﬁ}%o'l N12: 433-455

or by urtRer PCR anplification
(1994}t h\salstdammnl, soFv amroding phesodddrpednd Fﬁb@na@dasgmha@? ckongs are

62; 991) . Reperntoi res of
“ﬂ@ﬁﬂﬁk@?F 51345, égpﬁgﬁﬁé 1é%§§E§§n be derived in
Vi tE&eftbiad®oy VBENR] WE ge&&{d,tcs:a bd\mmmy cﬂdst&:dlhylml’yrﬁélrbsgehan
segnents have been cl ed a ence re in
reaqt&xﬁ (ngbixpdé'pco&quedlran ly qu ge g@g 8%1 e scarched

forQ&@%Mndll?g@oﬂ@BQ&&cﬁE&nﬁrWﬁ%r LivINaks uga, Mmz&zbl 12: 433-455
Nature Cenet., 3: 88-94 (1993); t hese cl oned sﬁgpgnts

(1964 dlireiiesframn immbeizethsayrees BioV ke g Raitpantibpdic
5N gl BAnL & ASORISAE lRE NARTR e i
rep&ltﬁiﬁ:fc&& bs elynaitogravide 4 smgb hmase @fdmuran bef@qunas to a wide range of

non(ﬁ-g%?a a%%&l?@%g\év?sg%vﬁ%?t %mérl 62 ?1ot1 a5 et%#)y?éﬁ%ﬁtﬂﬁ etal.,
EMBO lﬂBC'lf?ZSdBWEl{@)Sl)gan@,ﬂjd,gﬁgrellibramels getigdédﬂaelrﬁme sgfithetically by
sin e engt as escri pe i n Bar et, at OC.
clomag RN ES Y LIS ASERONS FUE A 615 TIGDTE PRI ¢
ﬁmdéﬁgg@ﬁhée DALY &Qﬁ@mghw@ﬂam@dmag GeEHGRsd to

(repbrted in WIlianms and nt er

acchmplishoiearrang@ment 46 gitrps tieyeribodly Hapgenbogin %1 Waer, J.gHol. Biol,
|c light chain repertoires. Synthetic V
ZZF%§§3§§EE Oires, based on a range of VII and VL )
f ol Hsameamas bBaga riglude8 to ehsg]njq sytibnily Fragmedeley Hwion o theasinor

oo OR S Eh Br5, HB Y Flles h rgmes

in WhidR Vel SR0NEAdHaieaare Rendeerd barigadme Ipolypbﬁtmle ahginbgiarfigxible

to the nethods of Fbo nboon1an
PolEpTISS spraem © 33 ASmEOR b ST <l Repbitit i 23 r B o
fragnents can be constructed by conbi ning VH and VL
gene repertoires together in several ways. Each
repertoire can be created in different vectors, and
the vectors reconbined in vitro, e.g., as described
in Hogrefe et at, Cene, 128: 119- 126(1993) or in
vivo by conblnatorlal infection, e.g., the |oxP
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51 in Waterhouse et at, Nucl. Acids Res., 21:

2265-2266 (1993). The in vivo reconbi nati on approach

exploits the two-chain nature of Fab fragnents to
woPNGRes the limt on library size inposed wyrfs20em7h513

transformation efficiencyy Naive VH and VL

repertoires are cloned separately, one into a

as Fgh fgaments, anwhichene ehaan isi fated tapBhangehe efbergp seongigd intpghe

bacieharh%ge & pRrifthin WAER SOAIBIGHL 6 RRAGIG el Vit Aok
alning bacteria so that” each cell

becomm chsphayed od itHef plwagansuroaty displacng somek efitke Wil bvpre podd ippageins,

e S eI i R ey R g s o

I eqR Bhicid] mRkiGiddansodity idtidbdy He Viabmansl addlobghied Srom
are reconbi ned onto a single r?Pllcon and, ar

ity sallS A OB a8 OV P Ta 1 AVEE L (e gf presPLLA

cloxf%ﬁ %Vdegi?ed HeGEbiBUTD B R R MED B LA &NEdnBR RnBbode8ponse,
arfinity 10( (51 of about 10-8

and Apleer ¢rdls |av<t1my01r0uh§ng Bpels @here@ﬂggvalﬂém@l lgmppeytes (PBLs) are

T

ﬁagﬂ&ﬁﬂh&@@bu(s&@ filfpyorarf apts-$8 Hd chahes @g?éltdlmd ‘tiy;geﬁ@ﬁi@ﬂﬂt anti-

DL g0y Bepinsg sitdgeniaGr po e (SRt iR epiutin

genbl 8@4Y % d jaeking WHlufidna lenddAsousi atibddy pamcemswﬂeﬁg s@ch that
fl exi bl e peptide s acer to ormsingle chain Fv

DL BmynicPB ST FESlo 1f fellsrodipeumat auirioageingt PLLA. The
gen&%hén afﬁ%n@aﬁ%ﬁﬁ%d)y rbamu%g%ggen&%m ReiMiRAeMly. genes

nphocyt és by PCR and then clone repertoires

of Addltﬂmal gpeichmenifocrsicPL bétrartiverel pepdpiians o be qhtriped by
ACId 0.
usm& fabl d§%een%1éqi R{g‘?ﬁ%ﬁ%ﬁg ?ﬁ%é&éé‘% %gl)ishex}%%t r aIEQ gtgc‘?ﬁc membrane
bousy mithetly,c)g. ;ﬂ:@noellieseprfratﬁm wittde L k4 aﬁ"mﬁt& |clmompto(gm1bh5t opddsorption

out, 106.to 7 affl mat u c
of el TRty Ao T e Bl SR acs).
I eslte@fdrively, fhe Q58 SReRBE 3¢1Y ahilor BrdeE§or€t8hdﬂ em iflochni N
Wnter et at (1994 supra. Faqr e on can
uniyEupised deneE ewvaies B ﬁa%ﬁ?nf?ﬁevﬁaﬁ%‘)@e B%%Sﬁ& ?%4 YIEPEoF e
andrii%loif)@ﬁ;{lﬁsstﬁe CSRRAEIRD R aﬁ{%&;ﬂg 11%¥ar}aﬁsm 185 AR ?hunla'n or non-

11-15 (1989 in the nethod Hawki ns a at, J.
hunBinp bpecieg pGwhi B@l@ées Qqﬁggggenm ani librraicsBERrOaraBRg T

{.,25 at I
42 g, 5 5L A U
ac1d§&hé@h@ﬂ1r@ﬁaﬂ@thﬂlmbydwgdnase gneenen €l berimmune cdBiRE int@esy can be

bR Y SRR TIREST SUth o G OB o T Ol uprine
canl\?;\gfgg%é;?@&n@nsb@ﬁ eqQithd)@nd Q\Haﬂw@bﬁﬁ eaffinity cl ones

54 (published 14 Narch 1996) descri qﬁggg a
metisdeis aid pRegdieeigtibedyagands Bens ﬁeg%e%aﬁ? VErand VL
segﬁ@ﬁtgﬁmz f@c%é@ﬂbﬁ%@éell@ 8f ﬁl'fbrés@ﬁhﬁ‘&%lﬁ‘fé‘dl D th ic@fRlof rearranged

chai’n to create a rary of g chain genes

VHand Megeneibeagies, s @@mct)@?% Gag b@@bta@@érbml ting gengipig PNA or
o RO RS SR AR
matthiagthers' amd 3 Ieﬂﬁbfdmgechﬁﬂ and Megenkoas dusglbed in Orlandi ef al,

Proggél EIAE@@ qgin S(W& 26 6{89,5-3@?7 &éSg)h %e?ebg(en?arllrﬁfgf xlferll% \"i‘%ene
rep@ i35 RRCIPRENH, USR0D ¢édd Oinlise HplBicatfReh¢lNA oA genomlc DNA,
779-783 (1992). This technique allows the praduc

mﬂa)baoéfmﬂ%wté%e 21589 ghibr sweny encpdigadirrmatygorrd %‘P?‘P ﬁ}“i Oé‘gafd
in the 10-9 Mrange. DLL4 nucl eic acid and am no
acid sequences are known in the art. Nucleic acid
sequence encodi ng the DLL4 can be designed using the
am no acid sequence of the desired 5 region of DLL4.
Al ternatively, the cDNA sequence (or fragnents
thereof) of GenBank Accession Nos. NM 019074. DLL4 is
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322); EGF-Like (am no acids 324-360); EG-Like (am no

aci ds 366-400); EG-Li ke (am no acids 402-438);

EGF- Li ke (am no acids 440-476); EG-Like (am no acids
woddkedfs 518) ; transmenbrane (ami no aci ds 5281966bhe7/070513

cytopl asm ¢ donai n (am noseaci ds 552- 685) . The

accessi on nunber of human DLL4 |s NNIG% é &ﬁ
primgeg based within b bsegarenas deecnbed in Odandie ) and o Ward et .,

N atare 41e @Qrﬁ gh(&ﬁ 9@{?L 4 e for RESRASBIERY BN LREL dphrﬂefrs can also
ds kno the art. Theseé met hods inclu
be l:aseei md_:he lbadet em as descihethindahessy ak Rietedimply, %8§-881(19H and

hods 20 b
o5 BRAG S LR BBl sas SR, FIE DN lacad
Sci.pbespBbi ﬂzwnm 0969 A riliothin ivemarctohipfEnesfahion d¢ enerethad e

incagtog i e FRERHTHORHE CUSHEH B T oorh Bl Eoar Ry
Prefelifiy, MR DR bRty is r@%r@é’éﬁ%ghll\%ﬁF POR olnheds @aRtdd@o each V-

I sol’ated froma genomc or ¢ | brary. 25Fol | ow ng
geng Emaityrin@rdes to amplityall molahiﬁl‘é% ardVe ﬁgé%ﬁqqtjfn%“w&esgﬁuﬂt c

imni® cgaﬁ“ﬁnarat Q&HE&¢1§ OPGs Ak Mbdd iR RN dtRo BEY MARE 853, 9™Mol.

cont sequence 1n expreSS|on vect or, such as
Bioh) 222381 -5 @9%l) or &msmmtheswh@nﬂ@m@ ef ebé\@ﬁ?%ér

b t t wi t
DAy AT e RSB RO g v
rar&@ﬂhétwnbslﬁamaﬁ{[ﬁ e?:rdﬁhﬁaﬂh?ﬁliﬁ thﬂael?@_ljllhpldméxras mtsg)ﬁgme snd as
conpat | e W ost.C e i nar
desirihef i Qo 47 ffleﬂﬁg o1 BHG N R auvihg (ERELtmer o

deslcflin EDERRE PLONGIHRS, 3Nak2A6ES @8pRbl e of providing
phenot ypi c selection in transformed cells. Suitabe

vediaperoifeyiof evathasisalionaisngpd diemngoende deraved g sirpdrare V
geng gg%nél“lgg é\ﬁ%s@f)fethg ) VLR 8o ¥hve 858 (fl’(fn%d faHJ tddBEnced

ereln ary tic organi sns, such
(reppetad isTorolinsor k ., doHok Sib1s EBTHT0S €186 aadd mapped (reported in

B0 B o TR T ok il

majal\@om@fadmlﬁg)f(tjﬂhreﬂ DebdIHD Socpp earatid wsed torgeaekateahmse VH fgene
secretor eader s e n in secret,.on.o0
copErE DR BIFGF SAEt AR ke sPaverry H e i

des&%édliﬁ BlofBGboh aEX ONRLET. Ob/. SR8 gz’p r3$113ead@92) VH repertoues
sequences i nclude stll, ecotin,

canalsedieimrrse pridoplbe segpence M@F%&wsm ﬂalwgwlgi* i%’etOS P Slﬂgle
lenQL%QdésHhﬁe%%%aﬁb% FHa?ePPf?J ?v'a Jzézdt.ﬁ,? 384 %98435'7%46%@92)

sequence o Abr ahnsen
Human V&:and %beﬁrﬂ@ﬁﬁba)vg been clongdamt] seplehasd éxegor@qdam J¥idamscnd

wiGSFBE) ABY LT SHEON By O s2URY AFRER RS o

chafiblehéttcds. | SyEut¢angdnenaiertoitty, beset omadinge wbHH indvIa®ids, and

15 RSP e D PTG S SEL S i o

am; ﬁ%a &0 FE PRNGRIdind DNA) sé@ftink Qﬂg&l@fs@grﬁerﬁs%ahrb@ rearranged in
aking up of an expression vector by a

vitrptaeechiding by thp grethedy ot aegeg et ich WadeTay é‘fqﬂanOéc%N 381-388
Ugﬁ%Pressed Nurer ous net hods of transfection are known
“the ordinarily skilled artisan, for exanple, CaPO4
pr eRépeitbats of) ranahmiyeﬂgmms rcam b@@mmmombmg VH and VL
transfection, i s gene ni.zed
N e
vecdtirt, RinA tHehecldfstcdtihed ivVBAAN dg fa@ tesctibaisih @tadderan.e Gene,

wel | . . .
128: 119-126 (1993), or in vive by combinatorial infection, e.g., the loxP system described
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15 known in the art, and sone are further described
herei n. Transformati on neans introduci ng DNA
into an organismso that the DNA is replicable,

welbddh7eds an extrachronosonal el ement or bypcrus2007/070513
chromosomal integrant. Depending on the host cell

used, transformation is done usi n&?st andar d

in W@eﬂhﬁw@é@ﬂ Ayt eisids ee. 2o 230 R2I9Y). Wit Hoty repmbination
app%c%gip u & {llé QR-Hath Plek o tle 3 el n{sng o@f,rréom@ﬁg liff6n library

er descri bed Prokaryotic
sizdimpbsedénlyu% cofé ransfeonptiodeffigicnéte MDlivesVHand ba. ©pértaiee ere

d i bed I Kk .
B N N 7 Y

are kin CohbintEbly plinga infadtioatoy pRdgentidicdntainihy bictéria soehdt each cell

conf b o e AT S S S A B e of ot
preééhfs(]ﬁi)(ﬁﬁ 4He cRASOMPRESyL R Sontdin Ividd hERHOH SBn@S so that the
well as cells that are within a host aninal.

VHppd VL geaes asnrespmbined opiey sinelerseliesland Medownerlsged into phage

Vmﬁlg o -'Irhgééqglgé ﬁﬁ%?%]lgl%‘gﬂ%tal_g Al tb's m&pse%gbﬁﬁe%gff igp@tfjafﬁnity

rein e attache
(I<d§lofataiutlsﬂgrmlbr| x such as agarose beads, 30acry| am de

S@? alss bead ceI Ci var i oua allctr i C vector, ¢
e e St b oa Sl e g votor. e
as damlbs@inmm@@ &Mﬂ’rgc cﬁpp%yim 1587, TSy 887, 797&119826&?%1!) cbr
ionic carriers, and the like, fo e jn.t a |n|t
asseopeshine R MR andihemelprad: o8 aﬁﬁ*ra@cg%afi @&la&sem Brfes Nature,
352%?@61}3”@ 991)0fPC‘ha?ssQJ\H-1§} it QbEbdust@td BB VAEAI ¥ 1IIMADKith
acc%lshe t he net hods descri bed in Methods in

DNAen pyflexible |pep‘rxﬂ;1: Spagy ) pform\skpghwbﬁnyv éspblvbiepertoires. In yet
o FPRLAE, 02 POR QBATAPACTLLE 0L OB, ke i

pro el n 11 gands rices,
lympharytea s lPﬁ}Remddbeﬁ clame repertmadcd; mﬂ logke] géney ad dessribed in Embleton

ctivafi. th cyanogen hal i des and

ef“?ﬁ%%q‘ffé‘%&‘f&o&@ Fi %g Jlflﬁg beptide ligand' s primary
al imeabiisodids pafdmat bEnave Mgsridsqeitttenattal vodyatheid)ichh Ko of

Alterpatively, DLL4 can he sed&ﬁhomcoat the wel | s of

modgaate atingty e %ﬁaégut ]é)xEPr I ydnatatipns cagraigohe

mirhiBkAdH %}Btﬂy%nﬁhﬁ:hﬁg ait reW§&ink FrofflcborRIRR i tes A8 described in
conJuPate biotin for capture with

Wigerres gt 1794}, ﬁum aaFedexsamips mugrtion sebq intradigedatfapdom in vitro by
usi e‘im¥ ﬁ%\ﬂ@ pPRI%‘EPa%e Er%gorpﬁ%rm i@&aegoé}} 39 eTe@h;%gL%)[t Li 5 49865 in the

phage es ar € contacte
methatrmftﬂ{dwlqmbtlalm Mﬂdﬁwl 260 B§9-806s(182M)toa bl the frethod of Gram ez

rticl
o, B R Pl 4B b PSRN, WG BARAR Rl Bon
can le Ebfﬁﬁirh‘l&ﬂ bR rhndo@ily fuskine B br, mére DRt I @i RCR héth primers
e are selected to nminm.c _physiological condi ﬁ
canmé g IHEGH spangingie GBRiod %ﬁé%éﬂéﬁlé"tﬁ%’ﬁ%‘i% g clones
andts&%&nﬁé ﬂﬁﬁ%g@yafﬁﬁw clofiesd WODCHEER @hﬁghédnl Bankaloss)
Proc Acad. Sci USA, 88: 7978-7982 (1991)

desmbeéyﬂ megithagl fpr induging awiagerssisiipe domnlmmmtkrswéi@teanmmx region of
an L%Jlunoglobulm light chain to create a library of light chain genes. Another effective
approach is to recombine the VH or VL domains selected by phage display with repertoires
of naturally occurring V domain variants obtained from unimmunized donors and screen

for higher affinity in several rounds of chain reshuffling as described in Marks et al.,
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222: 581-597 (1991), or by DLL4 antigen conpetition,
e.g. in a procedure simlar to the 15 antigen
conpetition nethod of C ackson et at, Nature, 352:

wOoedsn68s (1991). Phages can be enriched 20- POOAG2G060TH513
in a single round of selewtion. I\/breover t he

enri ched_phage n r.O teri.al cuIt eand
BioiGapbaed t 05 PV Her MG P BE proghcion of shispy R
annﬁJdSA g&e&mw&aﬁﬁsﬁtmm mégﬂ@ageon nmany factors,

InCluding the kinetics of dissociation durin

naShildquclivccitradnernamisid sopercaTaTe KeRiyn y If:grﬁl%d%ﬁ agjd
sequ%h%l:g:lngocﬂﬂ Iﬁ& d4C&H be 'dc~ ihrled Qﬁﬁg %[Iey‘mﬁﬂtg%g@sé%éﬂ%e of the desired

ies W th fast dissociation Kinetics
reguéra«sﬁ)hbfh kAlba:mmwgr thiefcDINA bageynce dor frgmests dhemend) ¢fyGandank

of. s I b | vaI ent I

Accgsé]é’fl% %@g@?@% tf’gen i n so‘%‘%&’%tggs ye%ﬁ% ﬁ.‘"gﬁ region
contdBB § IHOF-HES repity astvaldhd 4 DEE dbﬂn@mﬂha&gﬂ:cmhﬁ%ﬂgﬂmmng all Notch
. nmultivalent interacti ns, b%}%&a\g{ora r bi ngi %tof
ligapgs 49€ oo HH Ao RR B DAk ET9'gR 25p contams a
tra dﬂI}%@ 1% ioW dnfl oy hnfeiai Ia@king@nﬂﬂbﬁaﬂirﬁ&ﬁotﬁf@nﬂuﬁﬁﬂ@Lm

I nding a f| nities) 25 can be pronDted by use of I|ong
protvmsm@mnﬁeﬁd@mt@maﬂ%m@fén s ol l’eﬂ‘é% M%@Ia)epwe
(améﬁ?@&gg &% M fnﬂl% aca%s 2%@% M@MCKBQQS '2@7)V\@GF-L1ke

ow coati ng densi of ‘antigen ‘as
(amBie sicids PRU251); E@Fﬁske(tamQ acBisdtSéfiISabIEGFkae Qangncyggds 284-

: Lt i |
s2of FEEL e g ity 3 SRD R ER e B l RELR 0P 5
(amﬁ;t)fagns uozatss St)hBGFdff(é @rnulsd 30?133449 4t75)g EGBELifte (dridnea@ds 480-
random mutat] on or .a sel ecte nti
S18}, GRS S9OIECicR ST b PN By e gt B S52-685).

Thetag&ﬁﬁbr%&ﬁb&%%ﬁﬁmmﬁmb QVIRM 059071 kdld¥hd Rc@kWR nlinb& dfo
many nutants, nost binding fo antlgen and a fewwth

mousc @ﬂiéﬁ 1~‘aNM_|9|1?‘§54 Wth limting DLL4, rare high
2 EhPAL A RIRP SO bh B RRIPRLRLuMS ordOUE RGNS b ar
Theyd mbthedmeéisdd) bot dre yd)tdﬁmtbdmlghﬁmtml symihiegis bhany of the methods

o QBT Pk R LA B0 0 86, e

meﬁ&oﬁo@@ﬂ@ ﬁdﬂ&ﬂgﬁz hRY Hﬁil;ﬁs;ﬁﬁnﬁe ngtieds. Thanhe Binbddiment,

The hi ni ty-bi ndi ng phage n.then
codgsis P§@ff=‘1é %mha Pﬁ?!é‘%ﬁ Oﬁta‘iegﬁéeg‘fﬁé Ilb A Of%EFcfﬁfﬂ HcBing
DNAS %‘He{ﬂagﬁély MHGARLESEng Rk DAWE dah8c BlatdFINES cérRri€or cDNA
sel ected actcording to their affinities of b| ndi ng,
libragiyt h sensi t ivity that permits isolation of nutant
cl i
1AMy SRy BRI hUREE P14 by
mol€adis openslylmkdd tomnwapfessnsgn qmlnagle@qumdl aneexareseodi vector,

suclg has a%%ﬁ‘ﬂv %gl& (E ﬁ‘/O %uchlgqtlﬁ%g gstrgcodglmsz(e:é %ﬂ ﬂoaséﬁff_lp 0 &s&%ned
witleth@ Re&or T8N gBferaCpludthid We&Bis@ohtath reﬁlfbaﬂcﬁﬁarﬂr&ﬁ)lﬁhlmeqﬁences
the invention provides anti - ﬁ%Féﬁant ies tha
whigl g e vrel TR PSSES SRTRRENE Wit Shegllo bPBYECE Qedinagly carries
e%ﬁ’éaﬁ@n dite, NOLEIN 2y seNREGB3w R /eﬁ’cfodélﬁfo@é}ﬂs)thﬁ%@e @bhlﬁe oPpbviding
o not block the binding between 10 a Notch receptor
phepotgipia sdediondn prusferined CF& Sudalelg veasers &y sEREFIRY I prakgerlic
anti - 4 I I g
ana 3k et s A U B AR RE LEEL 86 bk Mook B
Eukabovie or@nﬂmsmmlo naydayts, almblilsf derined frive nigiadeditlatiorganisms, such
ul.atio hage cl ones by growi ng up the
”Baélg"ﬂ?l%ﬂwé’ q‘I‘?e‘g suitabl e bacterial host; (2)
sel ecting DLL4 and a second protein agai nst which
bl ocki ng and non-bl ocking activity, respectively, is
desired; (3) 15 adsorbing the anti-DLL4 phage cl ones
to i nmobilized DLL4; (4) using an excess of the
second protein to elute any undesired cl ones that
recogni ze DLL4-bi ndi ng determ nants which overlap or
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25 the DNA can be placed into expression vectors,
whi ch are then transfected into host cells such as E.
coli cells, siman COS cells, Chinese hanster ovary

wd obkdsomel | s, or nyeloma cells that do not opdEUSI0EENT0513
produce innunoglobulin pregein, to obtain the

S R e RRBTRS G BUER S8l e
seqhée® %@hlﬁﬁ@ In RURLES 5 188 expReBRE pRIdu 1fthe host cell into the culture
anti body-encodi ng DNA include Skerra et at, Qur. 30

medipinn E5AMples picerstory leadrseuenas Tycluds atbeeeiios kg, herpes GD,

oo TR Bt 0y, o R BB
amiDNAcid é@da'rsewneﬂfltxﬁqﬂohagl A é@hayhmteal enalaricMBO J\, |4g]3ﬂ0 1dh28 )).

n riate. equence
L R R S el
expﬁdsgiﬁﬁi 6r ﬁbkﬁ@gjww:)rﬁ of thisGfivepeoi alﬁi cdlt&ﬁ@ﬁih cdiﬁramy)nahdz‘nﬁ)e’nt media
|ght chains. It will be a ated at constan

Hi8] BHPPEPTIARfOr PEIHBPES IepRB0F sgiying the
genb§&¥c¥ﬁﬁaﬁfé@e§fcd%% n&%r this pur pose i ncl udi ng | 9G
I gD, an ﬁgl constant regions, and th
s ucha ipryrRfers Eythe FEKingap 4en ShrTaTsHaceriobhy ahgst ﬁ?”fé(hethef
o G P SARELS 3y s G, LA ncion
knosypeg itesordingtily Kieified ersiesh, foo egample A0aP O gepcgmitabidrarsf

not h I mal eC|e to form codin uence
ctodporaiiny isenf FFTEgt f SrBa0y B NALDEY Fiption ofthe
opefdtiah Bf ihSs Ve beteek withih e bef defli MedivdeFor t@hsfﬁﬁfdncare asltl
"hybrid" antlbody as_u ﬁ% hergr In a preferred
knogiija dhorfsh end spmearg e erird defeifom human var i abl e

DNAydSsrbriiatih ﬁleaﬁkqmueﬁ iim fntb @Qb 1%1@0 e RIS A is
codi ng sequence(s) for a human, or parti al

replicahlgt ¢ithseasan cxfra¢lgpmpsogted eléwailtn% by dmm@mm@%gmt
Dot S e 1B 15, HEh{KSRGE RBofe GAL SRR o e
appmpbmtenb sichreglls. Methalifograsiusstve afowelhkmam indle/art, anhsbme
t-ch constant domai ns in place of honol ogous
meﬁﬁ%?ﬁgﬁ qﬁ%’ S derived from the hybridoma clone
( e Bokasotichobthellfbicd eslpotiuddane DEDA caf badultuR¥das dedvbibéd
Acad. Sci %?A 81: 6851-6855 (1984)). DNA encoding a
gengiplly iyoambrenk gt @l fiite- deri ved ant i body or fragnent

CanTHRgy ;Elﬁ%rhogi%ill;, L&d t@yroagee%@mu chr%@édi‘iﬂréd% h hsnety of
i mmunog! obul i n codi ng sequence all 15 or_part of

mediadiitieh @wuén@wnﬁmtheaﬁmaﬁ sevmmﬁw@%mﬂ%w%@hvwm i de

I n

or el DR ddb o ol e Rl ¥Rl Rl B Bl P
weli:hsmﬁs ﬂ]athybmhdmmnschmml derived anti bodi es of the

o Hibpc, 5 asent s The, PLesent LS HhL ome of

wh@h&&uﬁ&ﬁae@a@eﬁp there are advantages of using
ant i body. fra%ment s, rather than whol e anti bodi es. T e

smalegrri§ipd BLEA cambe stfaghorkin @ suighiomatrixspch agpegrose bea
aaﬁhﬁ%‘ﬂ%%@&ﬁ g@a&@egwcémﬁe t@ribiiHcRR oA GRS, fsdre@l i d

tunors. Vari ous technlques have been dével oped
methagrylateegelsr pdyrsrylisrand polymettisoaiic toppyraeis.giylon, neutral and ionic

el 1AL e NGS5 MPERIR L0 O 1 s i

clomsg A,ttacblhmantmﬁ the SXLL&dl proteihao theahatok cdi lmrciceomp:lmhechhﬂthe methods

BTN R SR R e

fragnents can now be produced directly by reconbi nant
host cells. Fab, Fv and ScFv anti body fragnents can
all be expressed in and secreted fromE. colt, thus
all owi ng the facile production of |arge anmounts of
these fragnments. Antibody fragnents can be isol ated
fromthe anti body phage 30 libraries di scussed above.




10

15

20

25

30

10: 163-167 (1992)). According to another approach,
F(ab)2 fragnents can be isolated directly from
reconbi nant host cell culture. Fab and F(ab)2
wd foagekens With increased in vivo half-life cpopus®ingosis
a sal vage receptor blndlng4ep|tope resi dues are
described in U S. Pat
for oitrsBING GTPrES b@rrdﬁjgmdysae%gﬂ%ﬁwcm ¢ grageEye sl traggiiulose,
mv&l%fgmh%fﬁﬁ of 8 chitfer REA Qyéﬁo'gefphﬂfde@ﬁ{d' P udnk @(Qiﬁﬁﬂﬁ of the
be apparent to the skilled practitioner.
pepmihhgané’n’pumaweahmhathdx@r(amm@msm thefaefiiaged IBatHXSI ngl e

Nod Rl SRRl SR GBEnYRBE LA Rod bR Bbrsscd

on mt gells pﬁ“ﬁ:leéﬁ) aﬂscbﬂptmmp]ams of:m&re‘ri|1mceﬂl]gsoﬂ:n:tg,resl~ dohpipatad & biotin for
devoi stant,reqgions; 5 thu are
CapRE VB SR B HOTELIPIG B sedn GRIP A A ATy s pning
@ﬂ%gﬂﬁpmyﬁh@ﬁﬁprotelns may be constructed to yield
usion of an effector protein at either the am no or

t helheahpasdiprara samplgs ans coafactadyith gemobihigsd gl under conditions
suit glﬁﬁ%ﬁ{& f 2P fast Bk acff{fﬂfe ﬁg@ﬁﬁm&%@nﬁﬂfe'ah&ﬁ%m
ragnent y al so be near cant i b
Nom@augrmb echditren). is:luding pHN@mcstrmh sempefr@tpre@nérd}ﬂ Ié:e are

s R S L T
wadhBy &1 themelgad bmaaa,seg ab dasa:nbecbni mnﬂsas leodi, é:S*oc Yxarlj Al Sci

A e

222h8YR5PNG9IPT), my@@m ﬁﬁlg@ﬁ b&nﬁ&ﬁioﬁuéié ih mpfoesmﬁ@ﬁnmaf 1@ the

it froma source which is non-hunman. These non- huma

antigen eronpesifien medipd ES laskwnet elorNVater st Pe 625499 h)nﬁbﬁaes can
be ép%cﬁe%szodfl@@o fomtﬁn%gggmr&ﬁé@ b &hdcYiob. aﬂsﬁ&o(f&omb riched phages

ort varl Humani zat 1 on can
canéasgerwn mlbagtepd rcﬁkﬁlﬁrnedd f:uii] ¢atadi tn gumwerqmdmfdebtﬂw nt er

RS LR O Aeidna@by {ng Hctldhg the kinetics of
dlss'&aﬁtl&ﬂcﬁn‘ﬁl%hashiﬁg,mdmﬂet nﬁltlp(léﬁ%))d&a@jm@ on a single phage

239:.1534- 1536 substi t ut. riable regi.on
can sl R el e SRS SRR B i s egton K and
wedHindRd¥in e §QhaA be ﬂ%té'inecﬁlb&ﬁﬁke ol oM W Z:B 6k, nthiaRachRge diplay

are chimeric antibodies (U S. Patent NO. 4,816,567

andhipigy @aﬁng@ﬁs@mﬁ qoaeey i seld phasgn Thmhigh density RetRRly stabilizes the

phagé‘{h'r n@ @3 REE hut BRLS rE%ﬁﬂ%g%pﬁagg that has dlssoc1ated
orre on i ng sequence froma non species. In

Thewekctiorcef, anfiborkiesi Wlédslawtdudso@iatem lametics {apil gedd hﬁnﬁuﬂaﬁﬁmﬂ%)

canrabgtg)if%@cgéf%h%s% 8&0&%&%&% algrlg oy egtllt%tﬂ%%% c{ls%(i’a as described in Bass

et ob Hﬁﬁﬁézwsﬁiﬂg%&l Ar(es uﬁdﬁ inf W9 2B02690 goid I&Wtceﬂmlgrballensﬁy of
rodent antibodj es. 25The choi c ari abl e

antigemag degcrt %séfwa#aﬁf HEoRey, fiy 39%2%@@8 ¥n maki ng
t hey RURBMIZ BFkcRt bRRBEAshabS atiiolich BPANERA affifititg SuGEwith
antigenicity Accordlng to the so-called "best-fit"

affipisieh dlffpreshgbféx: dordaLbf. Hpwoverpadamemytitian af piclegted antibody
o bR WL R R A Bl LB R vy
to ginemesa tﬁsmmsemmnt&hmht lisding wswigen, and hfw with hilgberr%mm With

lmﬁﬁﬁmq_gle %gﬁ F&Blatayh%]% (Eh?lél I gottﬂ%f \é\g%}g( fo retam aﬁl tthe higher

afﬁﬂﬁﬂ-nﬁ%ﬁ@ pHebed dah e @dicubhted (AB&%Jels bib‘ﬁhylﬁb@ DLLlSIﬁJt 9Qth. the
er _nethod uses a particul r framewor k derlv g.
biofrsgpird RLLE PR EARERTETBR G ST Brolesty (A, ks pn AT euty
of a particular subgroup of light or heavy chains.
The sane franmework may be used for several different
humani zed anti bodies (Carter et at (1992) Proc. Natl.
Acad. Sci. USA, 89:4285; Presta et al. (1993) J.
| mmunot, 151: 2623.
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WD 2008/ 060705PCT/ US2007/ 070513 58 It is
further inportant that antibodies be humani zed with
retention of high affinity for the antigen and ot her

w0 Rvedcatse bi ol ogi cal properties. To achi eveptirus2o007/070513
goal , accordlng to one nesfod, hunanlzed anti bodi es

are ar ed rocess, of anal ysis t he rent al
COﬁété%fLIp PEL o %ﬂgﬁl ?%\M@Mewhaa?s Fraihends é%P“r}ﬁeE By sireptavidin-
coaféﬁ ﬁgﬂm{a BhaR1dhdR RBLP "é%hﬂl‘gﬁgﬁl captefe” 511&19@1:]:1@ IRk g

ni zed sequences. Three-di nensional inmunogl obulin
selem@d @bcspr@ng tmtbmfﬂnwea@ébmémlgewm &bnaih@lti et parets isplation of

t hose
R I e hb %18%@&:53?5 Pl a %l?o agﬁr&phages with
lowttuf@eitdi tﬁﬁmhﬂlcmﬁ alsedcm m‘a@hmgph@aﬁbomﬂ taig balrdghasf can also be

sel ected,candi dat e obul i.n uences.
e RUBEL ) T S e PRyttt EBHRA v o s of the
|'i Kkt DI o4 R1cAbs MBEbLE @&ivﬁr 88edtéd. tlROnk Hﬁﬁédlﬁemtn&e afvehtien
candi date 10 i nmunaqg I n_sequence,

provifes apsirRL b4 antberisy 841 blngl the kindiedetaena Neish ref?t%ﬁsuch as
N()’J':Ef9 I\%‘%’h@' ﬂ@ﬁ:ﬁ3 bﬂ@%‘l}gg!: 1PBYhd BLLA, i bd nbttbcio&r’nﬁé ﬁﬁ@m% bBtween

resi an be sel ected and conbi ne

a Nétch mqeprer m:elcﬂ ysea@ntprefsu. iHvwirnes serpspondens tg @uqhwatl-fﬂw

ani g R r R (I RSB E ah F DT o Jotel 18T 4 G o
desgithiedabbye, hlhboﬁm}bﬂﬁtwmphﬂahg thedigrilated p(qmiletﬂma of pliage clones by

di rect fmost sub ntial.l v
o AP PSR ¢ SOOI PHEE ) Mop L Fe1SciPe i3] And a second
ﬂéﬁi@ﬁm@ﬂkhml@bl'e&kﬁ@hﬁcbﬁkﬂi—ﬁﬁcl@ﬁ ddheity, rvgpettivery, karsika; (3)

construct ed conbi ni ng Fv one vari abl e domai n
adserbyedhe @(tslj)LI;«é phegeaipes e Bildett) yringan grcss ofyhe
[
b EACIE0 i D R BOUSIAA: STyt cepinans

Whlhhl mrearlapon @ml Sbarad wathtthe Bding defeimbioatitesf thé sachied protein; and (5)
clugEEHRG R RiP iaila ki MOLHATPORRIIAL o fhRin the

desirétEblbﬂﬁdg!ﬁdﬂ-blbc]ﬁﬁg bmpmnesrmchelfmmm emtdhicth byl repgath@\tke selection

been des for exanple, by Kozbor J. I munot,
Wnﬁﬁﬁﬁﬁgﬁ E?ggﬁﬂ?on%PB@@ﬁ’]%ﬁ at, Monocl onal Anti body

Pr ognat dn@(suﬁgeﬁle m?rmtﬁﬁx]mvé@ Rloh6@raDBitiboRies obiraB8display Fv

(Marcel Dek New Yor k, 1987); and Boener et
clongs of the]gn\gegpwﬁ@qdﬂy 1g),hayed o s(eq_@gggd using conyentipral gepgedures
(e.%p ﬁy; tﬁélgé &li &u&%ﬁ%&%ﬁ[gg&n@'{%% fzf)a Qélﬂ'@élll ?1%57&61%}1%3%7 and light
chafnﬂoldmgerpgomsmfnetemﬁt firmbybradormiatoy @hw IPNAtttﬁEplaﬂQ}; s igwfiated,

the E’&g‘g gaggg u@ g?%l{ g}l} ?shs K ln' v% t%r O%#%%'a?%&g %ﬁqs?@é%ﬂpﬂtg Pogttcells
such b@E adiri dabiel )mdneﬁEy}Sod&Hs rC}:;mBsa hxrgstdsrega@r(ctli()l) Tpllyg emyelnma
ern}Jlne mce result

cel]é nﬁélpét q nd F:p qsiHc(banrg WE?EHE% Emﬁiﬁ‘ht‘bg]?}f;m tﬁe synthes1s of the

desREPHUESIAIA antBlRE 8 thefechMBinkhi TR @BE NRVidVE articles on
i mmunogl obul in gene array in such germline nutant

recflpigantjexpresseagy in bagtaria qafeang]aggh%rpp@ﬁg PNAqigkide Skerra et al., Curr.

URO
Opl?akoggrg%ntﬁgol B! %B@@bb%%ﬂd ‘Phékt!_hﬁﬂ gglgm%%‘é‘fae\%smr 151 (1992).

255D AS98)ding) thk dlyalines okthe atventivat aan ¢ caﬁlzmeczﬁﬁh known DNA

993 et ul ann t,.. year | nun : :
seapergeo RS BaGn B ek Sl Babs gl s fie dbropriae
DNA sequences can be obtained from Kabat et al., supra) to form clones encoding full or

partial length heavy and/or light chains. It will be appreciated that constant regions of any
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Gene shuffling can al so be used to derive human
anti bodi es from non-hunman, e.g. rodent, antibodies,
where the human anti body has simlar affinities and
woRegichtgi ties to the starting non- human ant pEeeY3007/070513
Accordl ng to this nethod, sgthich is also called
"“epitope inprinting" elther t he heavy or I| ht chain

isotypg sabe &sedelgr Bt BrPCiBFlufingisC. dgYl lsda el and tant
re g89§ ahagd: Q¥n e@&% Floril 8 SaRRhAURRn 8% BRSE dr *aﬁﬂla; species.

above 1s replaced with a repertoire of "human V donal

A Hyetms dewveddtdom theavapadpe Hamaio MR Oﬁmmund fisuwwhaé hurhmﬁapﬁmes
ai Fv or ab. ¢ el ectl h. ant i

i o2 forplof BB IR oL By it el W R

seqaénce(eyﬁoc "mﬁu" dil] FeapthWesryaihaintand/oh hglﬁmhahas incluéstiaties

N T O LT IR -

a F@H@ﬂ@d&iv&ﬂ) k‘r@fh lﬁllnﬁﬂ%anélbl@DNA"'ﬁ f@RH tPRENB6BEAS region DNA to
rints) the chgice of the human chain partner.

fonmh‘gang praueceEe s all dumandik egparial dengsy haayy ?J%%‘Pfdtg@t fhﬁéls

TR0 P0G By ST S 1y cnin

alsollgaBodifitdh fdrieaampladiyt substahtmmimmchm segnenst fordwatan reavy- and

e RY St R bbb kR SetbiocP e e

hybridsiha vlese @fg. AetirthefiRthod D6 Moglidon Bk Fe6d. INagl. Avdd. Badi/gs 81:

S8 3bRan 156 PRV S0 A B GRBor eraFe B HDRGY or fragment

can DR etk RloliifRE bl Qf)va?énﬂ')@@iﬁfnﬁttd\ﬁle FinfduBlb @BbulRATHEE RSquehd? all
the present caSe, one of the binding SpeCIfICI ies is

or pesjof thelcadiag sequrecedphiror-Enmunogkabylin polepepside.i Behis mamer,

"ehipkFRELETbAD, BRTE i el HAFhES (¥ B?%‘“% {fRfthe by
clomlhbbmdcmaaiw -derived gibodiesiof the iyemtianze cyt ot oxi ¢
An ?nt to Is whi ch express DLL4. These anti bodi es
’%’3’ 1344 L4 bi ndi ng arm and an arm whi ch bi nds
t h@k@ﬁ@&ﬁ)ﬂh&nﬁ@ﬁ&i@ﬁ@a@es afibody fagnimid. -Ih nﬁeerui Elf@ifstnces
vinca al kal oi.d,. ricjin A_cha hotre

therg aff 4dxaqtpgrs of %%?%ﬂ@lbﬁ%ﬁ%we“t%if%%‘é@i%%h t%sa% dhe
sm&i@ﬁsﬁ%fﬂﬁ@ﬁ@éﬁ&t@aﬁloﬂ'fbr ﬂa@ﬁ&léﬁmﬁ&lﬁ R AL feaa ®Pfmproved access

anti body fragnments (e.qg. bi specific
to Sali*ﬂﬁ“%’@? es). Methods for makl ng b| speci fic antibodies

%cﬁrﬁ?ﬁe{% Fafd be Eé%r#e g&g dltlé%%n 'of %ﬁ{)ﬁ%ﬂ? ﬁrgéments.

pro ucti1on of bi'sp eciTic a ase
Tradigomsllyy thewi ﬁ}rgnwhtstwwe dmmdwgil mbt@bllync ﬂgastyan ofaitart hitgpotics

ocir £ BB ety P B e GRA P Ri G otz

(1 9@5and5&¥m{ail%a) BcicBes apsel (fogsheHonnanha3 faghents eatiow be

Pmtﬁvs li’(?gqlsji’l i heav¥&*r1@d ) ht C?%ﬂ?%bﬂ&@&%}ﬁétsaﬁn all
be &&e@deﬁﬁ@ﬁﬁfﬁec@f&i‘fﬁﬁg}? &), aey Eﬁ%?wm the"?ﬁkhf’e@r&iﬂcﬁo@éﬁarge

has the correct bisj ecific structure

amqygsi of ithese fragmetts. vindibed fresmeenirolaa b Ilseiatqﬁrﬁr% thegintibody phage
11br§d‘§el§%|1§c¥ssgc9 vQyAﬁérﬁét gfyy]fi1 ?f%f §hﬁ“&§l§r réc%vered from
e product y| e

er cumnber sone, s are
E. c\#b)aﬂ@&&hﬁﬁﬂm%ﬁpﬁdtdﬁbﬁﬁ F(DDOBABn G (Slarted cal. ,p?zoﬁ"edlﬂbk)gy

[ d 93/.08829 b May 13, . 199
10: B TR REeardind e St Ry, g Pt o g oed
direb¢ HoRtir8@nitonaat Host tal @Murafdb sl E(alp}zefagﬁfeﬁﬂwﬂpmma@b in vivo

nti body .vari abl e domai
halfahfe compr){smg a salvage receptor [)]mding epitope residues are described in U.S. Pat.
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with the desired binding specificities

(anti body-antigen conbining sites) are fused to 5

i mmunogl obul i n constant domai n sequences. The fusion
woRereebly is with an i munogl obul i n heavy mITaUs2007/070513

constant domain, conprisisg at |east part of the

o e Sy B S S i B ks 1 B o

to tlfeos'ﬁlﬁli REREERE 1 bhiRr BREEASBHY, thOintibbGhf BbidE B a smgle chain
bi ndi n present in at |east one of the fusions.

Fo v QDR HARGILEBUI SPHabloy SGRBIT: PUAF SRL4 5y and
sFv 'aie tﬂg ?11118 @?ec%ets tl\ﬁth]lgtal:m%ﬁh% BHk ke bk ABYoi S Biaéo@tstaﬁt rEpions;

0 'separat € expression vectors, and are
thu$ dte;r arshpgtletbr Irefttwer;hmmspétcaﬁﬁ Ending durmgga mive mse. FHy §ision

owdsfor reat .fl .exi.bi stln
proff Brc?ﬂ?gfl?[l ‘g sylslfﬁﬁsﬁ%n ?ﬁw eeg 6%8 pep 911 Ir%lgc aming or the
cartoR mﬁﬁﬂs gﬁﬁﬁ iFv\AG@dlAﬂﬂilgﬂy@]ngﬁhla&ﬁ@Se@Bofrb@ebhmma The
eptide chains used In_t const ruct.i r
antlg %@l%ﬁﬁw@ b 2 "jpeay qtib ﬁqﬁmsp aS({? F%B Sgié‘
5,64 lﬁﬂ%r éxlaﬁgféoﬁcrlﬂnﬁﬁ%ﬁiﬁ&%ﬁﬁig%enﬁs\@aﬂe dAbdospddiReor b13pec1ﬁc.

ypeptide 15 chains in one expression vector when
Humh@zqkpmtdwﬁe@n of at |east two pol ypeptide chains in

€q l‘ﬁle e%%ﬂt? fsﬁﬁgr%ﬁc%[ﬂpgsspé ﬁﬂn%ﬁz%h %ﬁle@h@%éﬁ%ethods for

ratiod are o ar significance
hunpmezﬁlgrroammmhadnlmms anékﬁdmndmmar@h ;:xatntpée blkmpsmzéd c

o R o oL e S R A Y e
is n@d-Ama@1 & hdsel v B hiuth ah RO ORidLEs ai‘@(é’ﬁ@ﬁ rejbﬁemtd ds¢imhport"

chain pair (providing a segond b|nd|n 20s ificit,
resiflypst Whick prrdyDiga i talon Ty a Jowartt ke F%Pglaﬁgffﬁ%ﬂﬂﬁ Hcan
be %E&H&ﬁﬁe‘%ﬁ%ﬁ&d fdufo%ﬁ%ﬁh& hRioe B@mﬁﬂepéhdq;fo ~WdtRerd ERhELM al.

i specitic conmpound Trom unwant ed i mmunogl obul i n
(198ﬂjai\*qmneéab6ﬁ%r52%r?gechwn@ﬁtealpG18§%ri\éﬂéWéf33%c 23-327; Verhoeyen et

al. (ga‘g%g%o%l 9@%9 %3 Ig%)pﬁggﬁbgtﬂuﬂ arw%ﬂ@bl? ?égﬁon%fegééﬁges for the

e Rl acur e aci | e ‘way
coregpatagisafuenciaiof a aplpamawfbod; Acmdimgg,cbupwmamzed" antibodies

94/ 04690., Eor her f .gener at
are phigae prtitoamn (U et S ¥ 367 Ly BRaR s slsBv dess thgn an
mta%\l hmﬁ&d tvlaﬁﬁttﬂe ﬂ&nﬁ{ﬁ%h IBé&Qﬁbstlﬁﬁad R)E]-t@e (:dl%ﬁ)ndmg sgquence from a
ccording to another approac e interface bet
nonhusRgnrspesficsa i PHERGS: panigdaatibodics ae @ﬁ’gﬁﬁka@%f’dl jbodres in

whitB¥d lﬁg)gwgﬁalﬂ@ FGHAH 268uQfanh ﬁ&%ﬂ@@édﬁ?er R Y@aid%h #€ Bubstituted

recover from reconbi nant cel cul ture.
byq@ﬂéﬁ%rﬁ(ﬁ@dﬁﬂﬂﬁﬂ%ﬁ&tﬁ@m:mdplﬁtl@ébochfts | east a part of the

Cf, 1oL oPhun‘Hh \%%%bl%%ﬁ%aﬁig NRhfRne %Eggé g?r &!) Be éydstn making the

one of nore small anino a al ns
hunﬁzfnﬂi&édtahtﬂ)ddms &y ¥eag anpdrtanhie réducs ant@emcimdycwmcﬁlagtd the sr-enlled

. |, ac th | arger. si de chai ns.
e T B BB B g RSt s
the $hiite li8farpbZgiotv@ tufifinhafigfe-dbEeinGbfieiides) ThE Bnﬁeﬁﬁs%tlﬁce which is
on the interface of the second anti body fe ﬁ’ﬁ%
clogegigp &t AGthE ardgat i fRcet @.tlg@mfﬁlgwwgﬁ% o ugﬁamzed
gaH1) 42T 8AP0DE)Chofiti & ol MD87) .S Mol Biol. 196:901.
am%g&ég %l%%groaéglﬁ/ Uéjgg%% 6?0513 61’) proow deasVMab m%cha(r)n slr(r;;

Andtber methodogss mgamnrelaxyﬁr@n@wk detieedfemmpthe @prRsnsug yesfuence of all human

t her h
o G LB LS P B0 PP v b
for Sdvetat diFfeeuni hgaieedoantibddiel (éfstrteﬂ:@ wl. X8R pPeoc. Bave Aohd.tSak USA,

co. s, POdLene) [lohle el Sh.909R Ygg o can be coupled to
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5 biotin. Such antibodi es have, for exanple, been

proposed to target imune systemcells to unwanted

cells (US Patent No. 4,676,980), and for treatnent of
wohbdsioect i on (WD 91/ 00360, WO 92/ 00373, armTaAR2067/070513

03089). Heteroconjugate asti bodi es may be made using

any caonveni ent cross-|linking nethods.. Suitable_ . .

or dsi Tyrihsx impgriapidhttsndhadisrdr Pupayga With tatige pThighgfhinity
for @k gnt?ggﬁ %ht??@;gr fhlorhite B%ﬂ(%iﬂal %t@perﬁes@ R 28Rve HiOAR, Whdoiding

a nunber of cross-I|inking 10techni ques.

to offenkitbdUuemahioed geibedias im@rdpiesp bt e prascsiritiapduiieef the parental
anti bo fragnent ' i I

scaftibes B {prd SRRl e BB SRR LB T gl o

the parepairadd hinsbmigededegueancal Thiaekigensiddakimmaumoglobaltin models are

Sci ence,, .229: 81 .(1985) descr. be r dure wherein
conpirpRt ey e STl S oon DT BRI & e gl e
avalNENRLR i fub@h) dnd diggipRbBabldiesalihbnddnabitifidrhats®il structures

reduced in the presence of the dithiol ﬁ%anE§lng ]
of selgeiert candidpigrmansesipbdinseducpensi [Mspeetion of Hare R HarEEnts
ana%@ig ppffb@ YA, B bRl A hdipblidditeorfe dRtiisar. The

a ragnents generated are then converted to .
imniunbglobulimoisgunoatie., (ENBYlysie pf tesidissdbat infhwenesfthe pleility of the

-ah' - TNB der,i vati L .
con S5 TR L P S5 TEAR, L g

andic6mbink€ choind thdreaipicae eidinlpart sequeniees sofhat the deditedantibody

FabLTNB 20 deri vat,i fto formthe bispecific
chaa T Bl ch thEBR ST TS RIERR %gcafsg»da EeE e dn e
the WsiREVafish18 e rSredilhiestahedif@t P 6id MEstisiBxaRtibityziavbloed of
__enzymes. . . Recent progress has facilitated the
inflefincimg antgeadiing. of Fab' - SH fragnents fromE. col i

' -£an _be chemcally coupled to form bispecific

H“%Jt' ?E%%‘?’g"g. Shal aby et at, J. Exp. Med., 175: 217-225

( 198@)ances dhliyeartitedips ofibe inventionfeambé ennisirudiein¢oreianing Fv

bi s ific .25 antibady FE 2 I o T
clorg TaR #o i e S RD o b B A irod G, ey ibraics
witl?khhjxﬁﬂﬁmhn_tcenﬂﬁ_ft ]ggmaﬁ sec!ng:ﬂtecsésb %_sr:]dmgﬂiedgb@)?. \Altmtiwdg,

ormthe hispecifjc ant.ibody.. . bi specific_antiho
S I B i Bmpdsy B @?‘h‘a%ma
meth&® iR 19O6RE Afid ARscIRERIh TRl L&l iies 8§ tME)rbduction
as trigger'the lytic activity of human cytotoxic

of hugnep ey elersl aarhadies bavmbesn Brosebed: fan sBsmelay Rydhezbor /
Imné&yﬁ,rfﬁ Uyl e(?é’élﬂg,%’dl%ﬁ?fr% am%glomﬂn%@i}apﬁoﬁgcﬁon Technigues
I speci f ody Iy f

ic antl ragménts direct rom
andrAppbicdrionamp. b3 (MalcthPakbains., AosoY ke Pdsged Boeder ef al.,J.

For [ i speci fic antibodi es have been produced
bWW¥¥PhgéﬁggiﬁﬁggEippers. Kostelny et at, J. |nmunot,

f148{ ﬁ)nﬁﬂs@é&iﬂ@ ﬁgplﬁ&%@mgﬁhﬁ an@hkds (mfg Zrll(wfg elrat pleﬁ:hpa'd;m upon
. fromthe Fos, an n prot.ei were Linked to the '
lmlﬁw&ﬂeﬁsof@wdmagaif&% EPERire F%?Oﬁvsale g2 ﬁiﬁg‘?eoﬁ“.b
endgg&oﬁ{‘ﬁﬂ_ LR@fEiobVEh FRRBHRAO FOPREHISSAARY hRAABI3ibER that the

onodi ners were reduced at the hinge region to form

honpspigans dsletipriot the Antihedy kpayy ABanierumg reiethd 3 genes gyimeric and
R AT | ifi@Bici i k@6 df Boduction.

e AL e ey U D 01 DL b0 B drin

Trabfetifoholgynaiesonilive dnbyneiddtulingene arayae sudbrgson-ling pjutant

_Acad. Sci.. USA , 90: 6444- 6448 ( 1993 . i

mic ALy B REOHERTS I P Aontr Ly Zpisl R ORE. e, c.e.

Jakﬁmvﬁtb @ﬁ%l., Pr-cagwaa.tﬁaﬂ he Us_magns_ﬁ_ﬁ 1)5(1@931);; nme%xats et al., Nature,
eavy-cnaln varila e | |1 0O a

362 ?@ﬁwé%%ﬁﬁl%@iﬂ?ﬂ&ﬁ%ag%ﬁ%Ié’%jwlby") PHREE: wnch i s

too short to allow pairing between the two donmai ns on
the same chain. Accordingly, the VH and VL domai ns of
one fragnent are forced to pair with the

conpl ementary VL and VH domai ns of anot her fragnent,
thereby form ng two anti gen-binding sites. Another
strategy for 10 maki ng bispecific antibody fragnents
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bi val ent anti body by a cell expressing an antigen to
whi ch the anti bodi es bind. The anti bodi es of the
present invention can be nultival ent anti bodies

wd Wwht/ss0708r € ot her than of the IgM class) w tBct/osneonsis
nore antigen binding sitess (e.g. tetraval ent
anti bodi es), which_can be readily produced by

r ecemsishAinzenp alse b 8dde deriNel hpién Aniepdiss dtodt pRy-Humean, e-g.
rodgrg eﬁﬂm) cF@so g8 1R Aibdd)had BihlilRPEinitEd8nd specificities to the

tival ent antibody can conprise a di merization
stalting,rmmhm anhibedy. okconmsiieg tarthis gethod Weiring addotcgled "phigope
err.ed i zati [
imiih g e s FRE ARl AR ORI i Shof HonRARNRSS
fragnivet ahstﬁmhb@byphmgb displagpichsiquarns Bescribgl abovaisdelhved avithra
bi nding sites am no:-tern.nal to the Fe

reD TR S He JPBRE D6 T E7S/AP BRI B O] By sy L uman

chafJ¥PY bSRD chither& NSl $ekisn ith ahiiicReduRs AIGMEH AR aGioh-human
but preferably four, antigen binding sjites. The

chafp/funiapshan chiatericlseics oTdim e th fumas ghaip Fratores the antigen

e
oL RSP 84 GO0 AR AP PO MO e i
phagewdisplry plone 1 vahe efitope govema smprigs) thm@toacm&é thetHyean chain

I d h
B APEEL 508 LN FRTRL B g i i
a learBintibod¥R obtsinad &ee 0ol W@r93a1ﬂ2e3 pabtished, Afrl 1, $99%).€ Unlike

ol ypeptide chain of an Fg¢ re

tradieph bisimnizaro T e e OB 33?’13(3@%% ﬂﬂ%é%%ﬂ“bwo i
proJidesF &Enpllfﬁ‘ég/ 980 atttHRARE| WiREhdvE @0 ERA A, rd¥RlYies of non-human

conpri se: VH CHL- flexi bl e |'i nker-VH CH1- Fc region
ofigihai n; or VH CHl - VH CHl1-Fc region chain. The

. anti body herein preferably further

Bw@%ﬁ%%¥@2§9%¥ | east two (and preferably four) Iight

c haispeeiciaabbelicomainengiénaheptiedbly huie oniimanizedeatibodies

tha‘%[,%%{g ng%g Ig]i) %eflé%t n?Xl‘e zllt;%a;st tl\x{%g t%ergrﬁ anfi e%@ r in Pfhe pregent case, one

oﬂﬂ@ﬁﬁ&ﬁ@@%?ﬁﬁ&%ﬁuﬁ%eﬂimﬁ%ﬁﬁﬂ&ﬁ@&xﬁn@hmnahamgTuggl&hhaﬂmy

n poj. ypept.i The_ |1 ght. chal [ e do

bistS I B TR G A L B Bl S DL R CRirerfe

ant$8dib SR alOHB IR d 3 ealdRlchRBRid dbenth b EdIR v B pHSEDBI 4.
domal n. Anti body Variants 5In sone enbodi nments,

Thesprihodies uosg@sq a8 ki d Arjading am ashinsymorhiehindyibr pyatosis
550, LGt B SR SRR BB i o
radiandive nsotdph dwrpton)o | Biggi eczﬂc aptlhprqsmaebe p1f6p4rh@ a:afmﬂlllbmdyantlbodies

C qu e anti body are
Orﬁﬁﬁﬁé%é%§m89$?ﬁgqﬂg€@%ﬁﬁe%ﬁ %P@g e nucl eoti de
chavigieds ot @akihg bﬁﬁ&dlﬁ@dﬁlbﬁﬂh@i sric dn@wwh th the artb Yradejohalthe the

synt hesi s. Such, nodificati |nclude for 10 .
recrg&%mﬁ}t BLodHETOBNAl SPCSiG RTIORAS BYDSHLRS) e GRExiTFisign of o

§ waﬁ&h-ﬁgﬁt @hin ﬁ%hﬂi&&m@%@h&@ REBaiAHAO different
aci d sequences of the anti conbi nati on of

speelficigics Qvilstéinged Cndly, Nafide, s?»Qésivi’f’t(m 30k Besaypg@éthegandom
t
s O bbb e ARl T ot QAR Ros Efdromas)
prodiza raqmteaﬁalsnmmse oﬂ'ﬂbdlﬁmenmrmbﬂdtf mbleerles, bbwhichmaylylwae has the
i nt,r.odu int i hod c
corg R srne. drr ot Bhe st BofiguR Mg is usalty done
by AfERitythroMmAaH gldplﬁgagteps;i 8rhihti @athesomef andehd griodudt @Rldd ueslow.
or regions of the antibody that are preferred
| ocations for nutagenesis is called "al ani ne scanni ng
mut agenesi s" as descri bed by Cunni ngham and Wl l s
(1989) Science, 244:1081-1085. Here, a residue or
group of target residues are identified (e.qg.,
charged residues such as arg, asp, his, lys, and glu)
and replaced by a neutral or negatively charged am no
acid (nost preferably alanine or 20 polyal anine) to
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Am no acid sequence insertions include am no- and/or
carboxyl -term nal fusions ranging in length from one
resi due to pol ypeptides containing a hundred or nore
wo R6d/dkoms, as well as intrasequence inserti oRST/0$2007/076513
single or nultiple am no &cid residues. Exanpl es of

30 terminal insertions include an.antibod ith an
Siml2t RO FAGHER SFRATAsRY 10 NS PHOR S POB B MRY i oy ade
Traﬁ&cﬁer%&&tﬂﬂ?@JP‘th@th%). Qther insertional

variants of the antibody nol ecul e include the fusion
t 0 Adgerding tor differentraind nwroprefaned apmpasbagntibed ayeriahliegemains

i B R B, ARG U5 s BB R b

im0 8Le6INY émkat lddn2NO#q0ae6d Tiedulsby profeydbist 1s snthcin

. ol tides is.typical either N-1inked o .

imefo Gk ey R s o, PRariPe HORRERRH ot higee. CH2

andCHDPRBWAS. ak & fIBfefty to vt AR iﬁ‘btd@a?lﬂiaﬁl @hstat region (CH1),
aspar agi ne residue. The tripeptide seguences

congepag e Pleoxesar Heligi ghais prvag: presert it lsione of (e dsipns.
DNXs bifco _tmnﬁﬂmﬂ;gldi&uﬁff RERY cRER lritrs afld, 9 delied, the
recogni i on sequences for“enzymatic 5 attachnment of
imnpneglobrlolhghd claie, anpinetriediintotspiarae PN Eson FeeeTd.eand3s ¢-
Thus, .t he nce of .either of. g A ——
wand 33 R B S y BaBr Rl s Rt BBFRRAR adiusing
the ghu@bsipbativayofihé threctolypojuidt figyeos i ahbalimest ehsn tmequal

.the attachnent o ne of t-he sugars. . . .
rting 4B PaPAPOR NS U LS SUTBRIGRATREge g otmum yields
It ishy Q%Y %H&sme RAGhShrt M 88dikO5EA0RIcYs BEHIdI& AMthieb HEgPEtde

al t hough 5-hydroxyproline or 5-hydroxylysine may, al so .
chaipe I erecrXpESHOIY A Gvhsn th SpBsyPmph 4 feasttve golypentie chains in
equAlhi RNk K RYRIs P 'ialhﬁn @%cfm'a&é&% oAicBlal §EhiRGadcBe

sequence sucC t ha

am no acl ] t it ant a.l ns c_)ne_or nor e
of Inherefbudendedimétief this inpegseh.des Hengaidin eatbydissiare composed

o ST BB 7 50505 LT g e

hyb@ifl @mfiinoglstenlideichnechain-light ebaih pair (pestiding s s¢cond himding

sequence of the original ti.hod for 0-1jnked..
Speafe%éé’gf i ot 957 ﬁ??a.s B £ ﬁ‘éﬂéﬂ?ﬁﬂi %%B&?E%%ﬁ-ﬁﬂﬁtﬂ%%ﬂsthe
sep@Btidiof tBOdQFed bidfecty RRNOULAEBmANHERBE thhifiobdtlifRYNain
be altered. For exanple, antibodies with a mature

combarasiony g teeresengof g Entnpeslodivdichi baindn gy gapay! phthe
SR L N Sl
WODIM 09 Befurthétydoieals b kkrsrdtng pep@afic antibadics wxt fob exiivepde,

Wi, t I sect.i N- gcet ine (deNAc) in the
&Hgﬁﬁ%SﬁJ@?ggé’%E%@@ﬁg%@%%iggﬂﬁﬁéﬁg?region of the

ant Adeothin ioansthEedppheel, thainWeEra2d B3 w1803, of antibody molecules

Jean-Mairet et _at %?d ) Patefﬁ hb& 6, 602, 684, Urran€fr
canbe engnogted 19 dRARIRIARURGPLEenfags OF helridigers g are resoy e trom
recddibibfif cOl LARSAGHR %féf@f?ecﬁhieﬁ%&%n{fﬁs@rht Rastaq@t T tf Cy3

the anti body are reported in WO 1997/30087, Patel et |
domain efam angibedy, copgtantoperayg opthis mgthed, aejor mpee sappll amino acid
: ( ( 4
s L 4108 Bk P FRNGRESH M RORLBE A i
chatrls é¢. g dfrosiBe er @y woplB). USoapOBAON? 354 Ges! ofrlnaticat orgimilar size to

n_antigen-hi ndin | ecul es. wi modi fi e
th 2 A CrOed Byl Rt oty gl by
repMaih dibe S8 atid GhlkRhhiae s/ithRmklierroagd @13, alwiies o thradnine). This
carbohydrate structure attached to the Fe region
| acks fucose. Such variants have inproved ADCC
function. Optionally, the Fc region further conprises
one or nore amno 30 acid substitutions therein which
further inprove ADCC, for exanple, substitutions at
positions 298, 333, and/or 334 of the Fc region (Eu
nunberi ng of residues). Exanples of publications
related to "defucosyl ated" or "fucose-deficient”
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WD 2008/ 060705PCT/ US2007/ 070513 65 2004/ 0109865; WD

2003/ 085119; WD 2003/ 084570; WD 2005/ 035586; WD

2005/ 035778; \WD2005/053742; Ckazaki et al. J. Mot
wBbdbnecodi6: 1239- 1249 (2004); Yamane- Chnuki  ebcirs2007/070513

Bi otech. Bioeng. 87: 614 (2004). Exanples of cel

| i nes produci ng defacosyl ated anti bodi es i ncl ude Led
proyvidgs Terhagismsfofimeieasingtheivielp pothe heteodisess pyertathsn unwanted end-

[; ch. Biochem Biophys. 249:533-545

pm?%%%@%@m@ém Spl No US 2003/ 0157108 Al, Presta, L:
an dBMER Bt DEBS1iRClAde, chdinkeébH’fheterc&:spjﬂgdteﬂ dnyibadies. For

exefifT@hSophd trufbbfher RIRE Perabitenit SR Be s iR R Rsidin digather o
bmﬁﬁl Bech(aXabaati-hele) Wk ex@inp RY b&h@kﬁﬁhbd tBkDEN &nm&ﬂe S)ﬁﬂsﬂ-L cells to
‘“1 Anot her t%pe Qf variant is an_am.n
uﬂéﬂdlﬁ%dt BRI NP 70-7FWsed faF freptpent RATILY féeﬁiom@fé%t
91/@0[%03\700"9’2/9{53'@ dn@iPdis98o)) ﬁé?&o@d?lﬁ _Igﬁ@%hﬁ%e%%ﬁyeoe made using
replaced by a different resid e sites of
anycfloayreant cropit-lanking methpdss ydteble atq%h@kmmgea@mwﬁé known in the
t
o B LB ARCRHBI N AR 76 0% At s bt o5 R

teclghguen |n Table 1 under the headi ng of "preferred
ns r

bs i | in
chaneR s cheagtag bR By oS Do e Rt bfve oo
bee@ raaswesd indedieiafiaé. eBor eﬁéﬁﬁm@l Bkpecitoshisddids @hih BOSrepdrBd using
Tablﬁ , or as further described below in reference

chepical inkge.o Bregnen ¢ ¢be¥ciencgy 22868 | HPBDdG @GS apEpcefige wherein
intdef a@gsa@s &€ %ﬁ)%%grcallme%%g% %@%@ﬁ%&é Qs OFRaL3

i'nal 'Resi due npl ary Substitutions
fra@a@ﬁseaﬂp @du@dbg themmspmg)f Hieadifhig! complexmg agent sodium arsenite to

stabilize vicinal dithiols and prevent intermolecular disulfide formation. The Fab’

fragments generated are then converted to thionitrobenzoate (TNB) derivatives. One of the
Fab'-TNB derivatives is then reconverted to the Fab'-thiol by reduction with
mercaptoethylamine and is mixed with an equimolar amount of the other Fab'-TNB
derivative to form the bispecific antibody. The bispecific antibodies produced can be used
as agents for the selective immobilization of enzymes.

Recent progress has facilitated the direct recovery of Fab'-SH fragments from E.
coli, which can be chemically coupled to form bispecific antibodics. Shalaby et al., .J. Exp.
Med., 175: 217-225 (1992) describe the production of a fully humanized bispecific
antibody F(ab"); molecule. Each Fab' fragment was separately secreted from E. colf and
subjected to directed chemical coupling in vitro to form the bispecific antibody. The
bispecific antibody thus formed was able to bind to cells overexpressing the HER2
receptor and normal human T cells, as well as trigger the lytic activity of human cytotoxic
lymphocytes against human breast tumor targets.

Various techniques for making and isolating bispecific antibody fragments directly
from recombmant cell culture have also been described. For example, bispecific
antibodies have been produced using leucine zippers. Kostelny ef al., J. Immunol.,
148(5):1547-1553 (1992). The leucine zipper peptides from the Fos and Jun proteins were
linked to the Fab' portions of two different antibodies by gene fusion. The antibody
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homodimers were reduced at the hinge region to form monomers and then re-oxidized to
form the antibody heterodimers. This method can also be utilized for the production of
antibody homodimers. The "diabody" technology described by Hollinger ef al., 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 two domains on the same chain. Accordingly, the VH and VL
domains of one fragment are forced to pair with the complementary VL and VH domains
of another fragment, thereby forming two antigen-binding sites. Another strategy for
making bispecific antibody fragments by the use of single-chain Fy (sFv) dimers has also
been reported. See Gruber et al., J. Immunol., 152:5368 (1994).

Antibodies with more than two valencies are contemplated. For example,
trispecific antibodies can be prepared. Tutt e al. J. Immunol. 147: 60 (1991).
Multivalent Antibodies

A multivalent antibody may be internalized (and/or catabolized) faster than a
bivalent antibody by a cell expressing an antigen to which the antibodies bind. The
antibodies of the present invention can be multivalent antibodies (which are other than of
the IgM class) with three or more antigen binding sites (¢.g. tetravalent antibodies), which
can be readily produced by recombinant expression of nucleic acid encoding the
polypeptide chains of the antibody. The multivalent antibody can comprise a dimerization
domain and three or more antigen binding sites. The preferred dimerization domain
comprises (or consists of) an Fe region or a hinge region. In this scenario, the antibody will
comprise an Fe region and three or more antigen binding sites amino-terminal to the Fe
region. The preferred multivalent antibody herein comprises (or consists of) three to about
eight, but preferably four, antigen binding sites. The multivalent antibody comprises at
least one polypeptide chain (and preferably two polypeptide chains), wherein the
polypeptide chain(s) comprise two or more variable domains. For instance, the polypeptide
chain(s) may comprise VD1-(X1)n -VD2-(X2)n -Fc¢, wherein VD1 is a first variable
domain, VD2 is a second variable domain, Fc is one polypeptide chain of an Fc region, X1
and X2 represent an amino acid or polypeptide, and nis 0 or 1. For instance, the
polypeptide chain(s) may comprise: VH-CH1-flexible linker-VH-CH1-Fc¢ region chain; or
VH-CH1-VH-CH]1-Fc region chain. The multivalent antibody herein preferably further
comprises at least two (and preferably four) light chain variable domain polypeptides. The

multivalent antibody herein may, for instance, comprise from about two to about eight
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Jight chain variable domain polypeptides. The light chain variable domain polypeptides
contemplated here comprise a light chain variable domain and, optionally, further comprise
a CL domain.

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 the antibody are prepared by introducing appropriate nucleotide changes into
the antibody nucleic acid, or by peptide synthesis. Such modifications include, for
example, deletions from, and/or insertions into and/or substitutions of, residues within the
amino acid sequences of the antibody. Any combination of deletion, insertion, and
substitution is made to arrive at the final construct, provided that the final construct
possesses the desired characteristics. The amino acid alterations may be introduced in the
subject antibody amino acid sequence at the time that sequence is made.

A useful method for identification of certain residues or regions of the antibody that
are preferred Jocations for mutagenesis is called "alanine scanning mutagenesis” as
described by Cunningham and Wells (1989) Science, 244:1081-1085. Here, a residue or
group of target residues are identified (e.g., charged residues such as arg, asp, his, lys, and
glu) and replaced by a neutral or negatively charged amino acid (most preferably alanine or
polyalanine) to affect the interaction of the amino acids with antigen. Those amino acid
locations demonsirating functional sensitivity to the substitutions then are refined by
introducing further or other variants at, or for, the sites of substitution. Thus, while the site
for introducing an amino acid sequence variation is predetermined, the nature of the
mutation per se need not be predetermiﬁed. For example, to analyze the performance of a
mutation at a given site, ala scanning or random mutagenesis is conducted at the target
codon or region and the expressed immunoglobulins are screened for the desired activity.

Amino acid sequence insertions include amino- and/or carboxyl-terminal fusions
ranging in length from one residue to polypeptides containing a hundred or more residues,
as well as intrasequence insertions of single or multiple amino acid residues. Examples of
terminal insertions include an antibody with an N-terminal methionyl residue or the
antibody fused to a cytotoxic polypeptide. Other insertional variants of the antibody
molecule include the fusion to the N- or C-terminus of the antibody to an enzyme (e.g. for

ADEPT) or a polypeptide which increases the serum half-life of the antibody.
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Glycosylation of polypeptides is typically either N-linked or O-linked. N-linked
refers to the attachment of the carbohydrate moiety to the side chain of an asparagine
residue. The tripeptide sequences asparagine-X-serine and asparagine-X-threonine, where
X is any amino acid except proline, are the recognition sequences for enzymatic
attachment of the carbohydrate moiety to the asparagine side chain. Thus, the 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, or xylose to a hydroxyamino acid, most commonly serine or threonine, although
5-hydroxyproline or 5-hydroxylysine may also be used.

Addition of glycosylation sites to the antibody is conveniently accomplished by
altering the amino acid sequence such that it contains one or more of the above-described
tripeptide sequences (for N-linked glycosylation sites). The alteration may also be made
by the addition of, or substitution by, one or more serine or threonine residues to the
sequence of the original antibody (for O-linked glycosylation sites).

Where the antibody comprises an F¢ region, the carbohydrate attached thereto may
be altered. For example, antibodies with a mature carbohydrate structure that lacks 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 bisecting N-acetylglucosamine (GlcNAc) in the carbohydrate attached to
an Fe region of the antibody are referenced in WO 2003/011878, Jean-Mairet et a/. and US
Patent No. 6,602,684, Umana et al. Antibodies with at least one galactose residue in the
oligosaccharide attached to an Fe region of the antibody are reported in WO 1997/30087,
Patel er al. See, also, WO 1998/58964 (Raju, S.) and WO 1999/22764 (Raju, S.)
concerning antibodies with altered carbohydrate attached to the Fc region thereof. See also
US 2005/0123546 (Umana et al.) on antigen-binding molecules with modified
glycosylation.

The preferred glycosylation variant herein comprises an Fc region, wherein a
carbohydrate structure attached to the Fc region lacks fucose. Such variants have
improved ADCC function. Optionally, the Fc region further comprises one or more amino
acid substitutions therein which further improve ADCC, for example, substitutions at
positions 298, 333, and/or 334 of the Fc region (Eu numbering of residues). Examples of
publications related to “defucosylated” or “fucose-deficient” antibodies include: US
2003/0157108; WO 2000/61739;, WO 2001/29246; US 2003/0115614; US 2002/0164328;
US 2004/0093621; US 2004/0132140; US 2004/0110704; US 2004/0110282; US



10

15

Substantial nodifications in the biological

properties of the antibody are 5acconpli shed by

selecting substitutions that differ significantly in
woldieidsoREf ect on maintaining (a) the struct uper/of20énRos13

pol ypepti de backbone in the area of the substitution,

for exanple, as a sheet or helical confornmation, (b)

2004198098631 B0 03 KF3H K5 B812803/R45703 WO FIPBaa16: HO ¢ he
200@?% §13R05053142) OkhSiPsl e ohsol @%zsj,ﬁel 285319 (2004,

y occurring residues are divid Into group
Yaﬂmemhmhl @ ambirtedi. e?meagd?ném @pent iEs@npltS)()ﬂqell lines producing

e
%ECF tﬁg)afilggﬁlirch%u ie%@s’ S F:l’ls cllﬁ%ircl’e\ﬂ Al H)’r&t%{ r%"l’lé() }@H&g()mpka
et a2 %9&1 BEfLELh. EBHM;!lﬁzzlmmms 1;1539867 UIS%B(;ataﬁqu?]r\]TG US&E(?})'S/OQ FT1,08
asi c i S S, ..arg; i dues in nce
A1 bt o EHOATOg0505 A T s i APl | B
lmoElYJut o Mnes NN LAPSLT E@Eéo‘éﬁtr&ﬁ@&ﬁéetgéﬁé WS\anbékoﬁﬂCHd cells

exchangi ng a nenber of one of these classes for

(Y amane-Rbinuld lebels Biotech. Bigprg. 8Y1fd 4¢2008hbst i t ut i onal
vard aifer hgy\é ak V&?an? HOS i A R0 ?ﬁuﬁ&n Vdtfafit. These vaglants have
hypervar i"abl'e regi on resi dues of a parent antib

at ldagt. cgpe aamlrum&fmemdde orthéyantboda miol dould ygplaced hp p diffeyent t¢$éiue

resultin ari an ected for furt t
The g oty s ST s b SRl ghal LRt 1 SRR SRR
regibfls, bRHEFP @t iiond B.fel Atkon fefr@ﬁﬁt&ﬂﬂl@dﬁsérhayveaﬁlﬂugﬁlbﬁf a’eehbwn in

A conveni ent _way_for gﬁf ratin ubstitution

Tabliat WA e PR R DRRTF o R 2t PG SRt in o
chaﬁ]éesiﬁ |bﬁﬂog7c§!'1 h&ity, the M%F@iubﬁ‘tﬂﬂﬁﬂ u@hg@,b Hnob BRI QIT Kb BiGry
tes) are nutated to generate all possible
subamtms i Tableulo ot by firtherrdeseribed helawsn refereryedo aminoreit dasses,
d fromfilanentous phage
Hm%ﬁ%?mgﬁggﬁgé @_§&§m9k§8£§%§ gene 111 product of M3
15 packaged within each particle. The phage-di spl ayed
variants are then screened for their biologica
activity (e.g. binding affinity) as herein disclosed.
in order to identify candi date hypervari abl e regi on
sites for nodification, alanine scanning nutagenesis
can be perforned to identify hypervariabl e region
residues contributing significantly to antigen
binding Alternatively, or additionally, it may be
beneficial to analyze a crystal structure 20 of the
anti gen-anti body conplex to identify contact points
bet ween the anti body and anti gen. Such cont act
resi dues and nei ghboring resi dues are candi dates for
substitution according to the techni ques el aborated
herein. Once such variants are generated, the pane
of variants is subjected to screening as descri bed
herein and anti bodies with superior properties in one
or nore rel evant assays may be selected for further
devel opment .



10

25Nucl ei ¢ aci d nol ecul es encodi ng am no aci d sequence
variants of the anti body are prepared by a variety of

met hods known in the art.
w@sRs/H@bes! i M ted to,

These met hods i ncl ude,
I solation froma naturapcb@Wee8o70513

but

(in the case of naturallyggccurring am no acid

uence varlants) or

preparati on by

Tablquonucleotide-nediated (or site-directed)
mut agenesi s,

nut :
non-

and cassette

PCR nut agenesi s,
CMGI cu val I alll U

all T©al : I Cl kll
E j{hw? It may

I At I'f\f‘lllf‘o ot

X eo'lf'ré”ferred
" Substitutions

desi
nodi

Ala@Yi ons

er sion of t
Yal L He reglon of the |nnunog

(¥BuI i n

pol
Pc

var i
Fe
or

asn (N)The

a o

r eigi oh

) H0ES oyt f; WRYENT 1 on, thereby gener
{% 98081 ojﬁr?’ h'%P(‘T/ U52007/ 070513 68 regiah

LI 2

Feloy Hgi A6p.akiAigt may conpri se

aGhunman

{e g, a tumam tgGt——1yG
conprising an anmno acid

PGid I8

nmodj Ci
am 'IJ ; II\JI uul IIH that & h
cyst SIHE &%@op@hnce with this descriptio

yedDi on (&ngha substltutlon) at one or

of

far e

Ul A IIIII

1A§hd t he

t eachy
SO

b 1ﬂg§dlnp

the, &, 1t is contenplated thafAk

nts an nntlhndv used in nmet hod

5 nf t he

i nve

Y 60 may

-%Bnprlse one or nore alteratio

1§hhs

co
in {

%qugto g

WGE!II lg, Counterpart aﬂIIDO
i on ese tlbodles woul d none

€. 0.
| ess

ret
reqg

hlle(I3ubst &
li red for

ril;eluthldeh;eAJsarre characteristic
tHher Mpdeicine utility as conpared

SLeu
to their

Wi |
t haf

I EYRg cou
certain

NSt T ®Maexanmple, 1T 1s th
qk&egg;pﬁ@s can be made in the

D@t
Fe region

tha
or

ﬁ ¢ﬁshed

SAIII Gl | % [ereu J.U (Le y eltner
él’ g nk’)lAn i ng and/ or_Conpl enent

M,EJr oved

Dep

a WAl wi Wal. Ks)

eNgedd) Cyt|

dteoxPlei; ﬂly: (CDC), e.g. as descr

Ha-AO A ©“

bad in

Wb
322

PR (1]

-I-
T

5, 648, 260,

[oBB L IR Rl N 5. 645, 260:

ngrPat ent

No.
exa
and

E!B(ﬁbow 0

BroqPf, 821

,Amnd_VW94/29351 concerning oth

le_regionvariants—\W00/42072 (]
58812 (Lowran) describe anti bod

PAla
Presta)
, Thr

var
Fc

RTAN

e Co

VApPEQved or di m ni shed binding
tent of these patent publicatio

¢ay 1O

Ns_are

spe

“Tﬁlﬁﬁlly

Kﬁ@bﬂp@rated herein by referenc

=Tw8ee

al s
(20

TR

VIEP,e%le\,/\F‘{fﬂhgl UI . UICIII U\ L) . UDU

I'ncreased half |ives

§0U4
and

i np

" gy bi nd

whi

ch is resp

ilkg Ltw NikiePieonat al Fe receptor

[&eRn),

onigj Wbeuke the transfer of mat

br nal

1gGsto the fTetus (GUyer et a
(1976) and Kimet al

J. ITnmmunol .
Innunm

1175387

24:249 (1994)),

ar eSubstential b@dlﬂqqn@ezmdelmqglg@@mpems eFihatoibody 2w . ) .

B oit 8

e su
mamtamm'@(ab dxgisﬁnctum oﬂr:d@’polmpiycﬁfdmr:k]dme vathe armsaf bhetshbstltutlon, for

ere

CXHJB’P it deey

Fe r

T

§uﬁ§8£ﬁﬁ5h§tﬁa@d]mﬁgﬁshén?ﬂca§ig¥/ W t%

ons thereln

no aci

iiRgRE

e%t 81‘1

BABERAE S Rnh PR

moldtulp af thatar 80 sited od @4 e BhBdof tHPS¢ Hikad NatdaRy satriitssiducs
of_{gose pat e
are g Fygp sfgs

et at J.(1ARdldpRYRe i notRteind WE; #1841, (2089) -

Derlvatlves The anti bodi es of the present

oy {e1@h1 HyRAIphliRACO seLMhal Adnd@hl t i ona

nonprotelnaceous nnletles t hat
and readily avail abl e.

can

be f

re specjfically

ubl i cati ons
ﬂeﬁeg PR CHYIPBFEE? s Progggies;y| s,

are

Preferably, the noiet

| dusogi e

Ant i body
i nventi on

known in the art

i es

suitable for derivatization of the antibody are water
sol ubl e



10

15

20

25

30

30 polyners. Non-limting exanples of water soluble

pol yners include, but are not limted to,

pol yet hyl ene gl ycol (PEG, copolyners of ethylene
woRhdkfRb70pr opyl ene gl ycol , carboxynet hyl cel | uh@I3€52007/070513

dextran, polyvinyl alcohog; polyvinyl pyrrolidone,

pol y-1, 3- dioxol ane, poly-1,3,6-trioxane,

et hyl ené)raidi: aspagliydr i de” copol yner, pol yani noaci ds

(ei ther honopol yners or random copol yners), and

dext r an (‘Drbagel g dysvengyl WO

2008/ 060705PCT/ US20071070513 69

pyrrol i dDnesigush fhat influenre chaip esiEntaiinn seppl ke gl yco

honopol yner s, prol ypropyl ene oxi de/ et hyl ene oxi de

co- pol y®rasomyst ypryephyl at ed pol yols (e.g.,

gl ycerol ), polyvinyl alcohol, and m xtures thereof

Po Nt dopbeavrsivg sylestiutipnowil omadibexishanginggymerales of one of these
) ad%thﬁﬁﬁsdBQ manufacturing due to its stability in
SR & OB ymer nmay be of any nol ecul ar 5 wei ght,
an®Eaypds shivstinaioas variantibrodves selstitifing onciodmeoere dfypervariable

Ly ttached tq the antibod d.if
regiRFEIRA! HETRIORY & s e tbody Gerl the

 1es apiant@) ké18d&nfor ARtRE & veRpmcht WRINAKelmprb el bislogie

and/ or type of polyners used for derivatizatiqn can.
propratiesaelativy tndkr paens antthody Hieg which they At goRetPisE; %gﬁmmﬁlfem
el i 5 ity §SRktion using ph
v iRy SRS R OBEEL Sapfn i e
dispant | Briedly, Sfenbhypeatiivle vigidn siles (ssp -7 sites) arhapigipyl to generate
under defined condj.tion ST b :
e L
dispet] B flamehtotidiphape pardtles afueinhs onhegme b product of M13

characterized for their physical/chem ca roperties. .
packipgd BibIyGEl BittiElGn F? B%%@SP@FJP? 8%}3&’1&%%{?5‘? ﬁcﬁ%ﬂﬁé f"ﬁ heir
biofoBRal@chivity 12.¢5 BifRinRHPR iy kS cin AnciobaHl 18 Brddf & identify candidate

characterized for ‘any_one or nore of binding.to 15
hypeiveriableyprgioprsiteeuadivainn, Blagtk SHGIBE NOIEAYEERSE or
perf%%é&/ﬁtili&%% 218 WiSdd QR 0% BLABKidkigfifidale b antigen

receptor downstream nol'ecul ar signaling; and/or
bindihg.r Aftednativety, obhdititionally.of mhjpbe bencBcialtp araliperrdirygal sucture

L4. and/l.or. prompti o f~ en [ I .
of 55 P EPaRe BORRRR & ey SPRG Rolok sy amtodr e
antighd. f @icBnbhtattiresiducand adighbtohingirdsiduns of cardidatdsddr substitution
ifferentiation; aEd/o§ I nhibjtion,of .tynor vas%qgﬁ{ 1

acoppdpe 18 sriechairet b raiat R AP Stho8m BRI BH bf P
of VaHBRE is sBBjebte@tchdeinglab Ve cAbSPESEHA oMl ardib6ABERIth superior

and/ or treatment or prevention of a disorder
propertigfin ane dr MpterTelovan 28RBS boiFlestd/for fugheridgr ¢igpment.

an . . . . .

2o LR SR SBOB 0L Bl MR oy
prepartd Wy & yariety of metlibds kpowinfin 8 agintThbsrdhetbodsancligle, but are not

. further, characterized b ri . . .
i fog GO B Bt p e 1 o QAR Curmng aming s
seq@¢icB Qamits) oBpRbysiich byneipoteradtideimglistdier fk-drciedsi on

hi gh pressure |iquid chromatograph HPLC)., nmass :
G ERAE I G P o2 e R G BT A7 e Bgeent o
a ndH-985ht Alsioh Bf GELh@ioayembodi nents of the invention,

the anti bodi es produced herein are analyzed for their

bi ot owlybaldesitablevtp iyfrodper ansiAs me aBIReeddnodiftions in an Fo

ﬂtoif k&?eqhﬁ'ﬁmgélot)@lﬁl ﬂlﬁﬁéﬁﬁ&es of the invention, thereby generating a Fc



10

15

20

25

30

invention are tested for their antigen binding

activity. The antigen binding assays that are 30

known in the art and can be used herein include
woWoddetos | T M tation any direct or conpetiti vieTg20070G0513

assays using techni ques sgch as western bl ots,

radi oi nmunoassays, ELISA (enzyne |inked i nmunosor bent
regigr ¥aANt. FhedirREOn VA S SUSBYS, 2 hum 6 pr e AT g‘fng a
hun?dﬁ%%@ﬁ’lgébﬁg@g F fiti4 FORBBRPAS AN Ring @R dmicPdcRi Modification (e.g. a

| noassaysS. Illustratrve antigen bindi ng assay are
subghitwiicngl etchnis @k owrd aminp ecifpasipérssndeding bat of almee cysteine.

2008/ 060705P > 7 £ l.p. Sk .
in R E VR RS AR R B bty of e ary His@birdnplai e i
som@eaboliodats, aniritibody eed irhatthodingfeheinwértion anagGoMprise one or

26,14, 26.20, 26,34, and/or 26.82 antibody for .
morg e DA & b DO ARBCP U Do TR S8 TP Fgeeion
The@dUrtiBOGEEF ol AbndtBAQE HiZif sdtiktantiallythe BinbO@Rrdotdaibtids Sequired

the sane as or overlaps with the DLL4 epitope

for theraperic2E4tHRp campiiss &y thois weld tos cpuntempan g Forpxagglegiy is
tho%?lgllg% ceegrgi%l&a%era§8ﬂl;aﬁ%gﬁﬁtﬁé fiPthe 0tdRAGhA Sy reliBt in altered

td
y screening anti DLL4 hybridoma supernatants
(i.e.f thebinmutpyg! ar dirnimsbid)| G Indunddig andiar Gompireant Depenggnt h
| abel e 6, 26.14 . 26. : -
CoaReRBECAS 8 Fdi O SERaT TR, SR A P e Winter e
322¢70 80 1988); 18 Patemdyo. SitB, 26@d IR Batb it N S160AE2 hfand BUDRM/29351

| abel ed anti body detected in t ' C et i.tion
contsTRGE Aoy oL S Eavato NOB TE R EEEs oy
20048561 12 LARAmART dRG5HE AebaEt@HahtE Wahzfeamw@i ortdiimehighgd binding
m xture containing irrelevant (or ng) antibody. Any.
to FgRs.t Hes eoniepeefi thessmatsniitibheptions & soardfecelly BeerpRitesigrein by
refe?Jn@e.SS'éet 0L &nf Qs HSE 1 Mok B9eh 058 H BbNLRIAQEESIYT Rntibodies with
n anot her 'aspect, the Invention provides an o
increased hiE Lidesrmnd ooponed biading boidly nednatal Eoregeriterd cmewbich is
nor. h,as .2, 3. .4 ng/ o HV f 117
respgily SSHEC RS o iprchpt RGP RIS g Bufiob 117:587
(19 tahd Rlirh4t ﬂ;} ﬂoI:cﬁhrﬁmﬂall. AP bt hatdewaibpt ind 8200560 5)1934!&1
.nore || VR(s) of an 26.6, 26.14, 26.20, 26.34 n r
(igh gl LD Sb L RS SR G P B BD GaSEYS SEgegons
ther@R vhi ENVRigEdvindifg 86th6 Fe 2&idktko FéBin 2Bolygéptiddvarainth/vaikth altered
26. 82 anti body on%o a tenpl ate_anti body seguence,

Fe rggign aming Avithsearrictonny isaeisehercdogfnich Glg bindingeaspatibity arc

desérh)%d g@gg %ﬁf&ﬁmb i gﬁf@ﬁ@ B15®@483G640 fﬁe@%n@ﬁ‘t@ epdke patent
ant’I body,” or ‘a consénsus sequence of all 20 human

publictiob® ahe epedificatip éncomotited heagin by beferongs. Gkc.takre, Iasamin &lal. J.

ant j ly, . Li eavy chain, and expressing the
]m”?gghﬁggﬁﬂg%%?%ﬁgig&}ight and/ or heavy chain variabl e
Anfitgly Deris@ipgence(s), with or w thout acconpanying
const ant_ regi on sequence(s), in reconbi nant host .
col 1 kbl s HBL B oA DR B 630
addicdRal OBt PRARTHASTs Atht hiR&nbWh Gi@c RFt QREFalliBFavailable.
descri bed 25 herein can _be obtai ned by screening

Prefgrably, Brelmoinyesrsutenatos demesization of phe aaEkedvede prspElihles

ol UL Sy B Oy SRR oo e
to, failythkylérvesljrioh (RO, adpolmtarhof eindptoatwot/propylen: glhycol,

desired e candi date anti bo can.be test [
cor e N g et PO o iegeap ! aeaie: SV sER feynts. >
dioi[l)i'&ﬁ%l MYEQ, @ﬂdolxaﬂ:g reﬂliyt&:?aflnﬁle@cbmﬂllyﬂﬁdeafogol@ﬁm, @dlygliéﬂdm ?Cids
X , and a solution of antibody in an excess 0
(it EoREP N ECE &@PWWW@E%?PQ Hextfan 02 PRTEHEY ¢ he
coated plates, and bound anti body is detected
enzymatically, e.g. contacting the bound anti body
w th HRP-conjugated anti-lg anti body or biotinyl ated
anti-lg anti body and devel opi ng the HRP col or
reaction., e.g. by developing plates with
streptavi di n- HRP and/ or hydrogen peroxi de and
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In one enbodi nent, the present invention contenpl ates

an altered anti body that possesses sone but not all

ef fector functions, which make it a desired candi date
wol2008/06W 08/ appl ications in which the hal f | i fRETOfS2007870513

antibody in vivo is ln'pora9ant yet certain effector

f ' h | ADCG
pyrp R BODZIYIeb SariebRPRBLIETe Fc SpPar e dahrgpimgNces
oxidehyichc B&TdE ¥bpbBsnchs, E@l@@;@ﬂ@m@@wym@q@@bm | polgvigyl

measured to ensure t

at _only the desir roperti
alcohple andenixtwigs thereod. Polyethyisng ﬂé’F‘é]rPTPRIO‘I‘FI I,%Y‘é‘g%? E @gwﬁages
in nf eg@%{tﬁ?%hg ﬂtg?@glﬁ?%?%a‘i& ?g@?él&ﬁbﬁ be of any molecular

of Al activities.

wei gty and xaayble é),ranlébedr eaeptaoshe FRy nishbatiofi golamsmyptiadhed thhe

ducted to sure that th
ot 0 e A e S pleR s RO, B Sad Sk same or
d1f‘f§r@ﬁt&hdlicu&!§ R @XE%IC n@NﬁkbmHelr ltand/or]t@perfq;obmmuspdcﬁm s
or nedi ati cells res

deriypfizadoncapbh g@ﬁ%‘é‘%%?‘é%“ﬁé‘;‘?ﬁ?ﬂ éPI'*:méE& Pt 'rsPIeF to, the
parthﬁBr ﬁ?&p&%@éﬁﬂn%nb SIRL eRtiody t&b@ﬁﬂr&eﬂﬁwﬁdﬂl‘mﬂm aebody

Tabl e 3 on page 464 of Ravetch and Ki net, Annu.
denmwe Withbenesd lgaﬂmawzuém{yedm E0ah5% of an in

Vit 5 AsLivity of a nolecul e of
Scme"f'{é?rfg ?E@séd%escrla?del n atent No. 5,500, 362 or

5, mﬁmdlmm&ﬂmlprmwwnom@mw chenactstiesd fertbeiys 15

i.n eri pheral I I
Rt PR By Dol e AR e g syt e nhhr
In s866 kinb&didkhty, anfbbdicsoat bhalrztcyeméd fon anymﬂee(mﬂu&e of binding to

i nterest nmay be assess [

DLIG gef oxtsé ks of HRcas ENpsbarertotsiiions pndgfe ielgn or
blod¥aid of N%ﬁ&gece%%r BwsraremEiefuldrk88ling; Ch&lobdiRdptigh or blocking

assays nmay also be carried out to confirmthat EE tion:

of Nayteh reespjor ibindineste 1E-1e4s aps/ercprematiorhef cndethelial gelkero
andfe bk ofTe%d@tﬁg?ﬁ %el?@?%%eﬁﬁﬁﬂ)tn SR AGhiiNEbh gf‘arte%apDC
assay, e.g. as e

escri Gazzano-Santoro et al
dlffamnﬁmmﬂ/omﬂiﬂmdm Qﬂzmbﬁ@as(:m egsyfusinmyangder yefrtmmr?@éfor
ndi n

bj 0 I
protshg i g e itk G oF L ek sharbl M pent or
preIfdiiﬁM of Ndikdi@erakiociabedgwviti DDE4 caesGionlad/or mcttvitg and/or treatment
Exa es section. Vector.

o BTG I BrsoRBe v e et e are ey B

TH&?uhm!@ﬁHﬂbQ@les theod b @ ichara@biile l’ﬂ}F{Q@bﬁ@ dftasdags including,
o) d and inserted into a rep Ilcab e vector for,

but fnm lithiged to) r&ﬁ@-ﬁgnaé aemlr:m% awwcts# anglygts DpgRy g pIuFipg size
excliis %?Sh LA (901'5 (RAPLICH IS bochERei, Xon exchange
| soPa ed and s quenc lfs

I'ng ‘convent i onal procedures
chnéxﬁatggr,apl’gyanﬂqxapgndlgegmucl eoti de probes that are

B
anal’ﬁ@d QF $hedtBolayiaill atiliey. Thheme bobedimerts, Vthf.: nmfoodhepel?‘tﬂs; present

part on the host cell to be.us
invpish R B hiSS g e ST RIIEH 3o LB PR Jatng agpeys that e

kncSHKR YOk £d(F8BE Lk MrTRINERUE ditho@ lingitafion kily ayrdct obe
appreci ated that constant regions of any isoty WO
cor@BOEH OBOTOS @@Imszmwlmmsasmzs @’gﬁe@él%éadl?lafmmﬁ%*ayss
rpose %ﬁm BI-Tal
EL%@ 2ee 1%@(%%1 %ﬂ@ﬁgogog%%&wg uc o%ﬁlgt ant ?%égigjgns can
muhmapmcqma&m dssiym) ﬁlnmyedoermmno@myﬁmudsap@@me&gumgunoassays

Ceneratj.ng.anti bodi es usin rokar e |'s:

Dlustratyyg apiige @fﬁé & 58 BRPBRE dﬁelngeot | Hg)g%en(gg)é
encodi ng pol ypepti de conponents of the anti body of
t he
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i nvention can be obtai ned using standard reconbi nant

techni ques. Desired pol ynucl eoti de sequences may be

i sol ated and sequenced from anti body producing cells
wosmadmeams hybri doma cells. Alternatively, PCT/US2007/070513

pol ynucl eoti des can be symt hesi zed usi ng nucl eoti de

synt hesi zer or_ PCR techni ques. Once obtajhed

2 Juant b tien Shpaigehh o B Pk SEDL BT ficaestons)
antib&3i&s BatlcBMPEB AN 26/€ P60H, TAPBLE 84.ahd/oe R RE akitibdgy &tGinding

expressi ng heterol ogous pol ynucl eotides in,

to I lek diugly parepatitss ratibodkishyncleds aiodiesthatgpeoeaiapr Bb{ 4 cpitope
thattq.ﬁfile KRR ar%vE@g;s%{h e gggﬁ&sé b QentAELPHIBEE206, 26.14,

e present invention. Se 1on of "an appropriate _
26.30226.04, anillof 2@ &) eButhrmaimpkiitopantibhéics¢andeobtaited bygetcerieg anti-
jds.to be inserted, into.the vect . 1 " .
DL B8 hitfidfia PpdsBRSLL Y ofided PmBRL R DA il WFpgtition wit
labaler1608, 26 FACT6 . 202 26 GH, adlfur 36188 awidbiddou s, Hybridempamenbant
dependi ng .on its fungtion (anplificatio r .
conERRRCIHiop PRAdX Mg 53@%%%%%&%8‘% leBelgg agifprly dotected
in tf \izj?bﬁcoﬁg,m%ﬂ Bhding Yoixvutdhs tb@paed td tBethabud 08 bowea! labeled
in ich it resides. The vector conponents general

antibegd detRstedpiye canteol hgding hixtuse cqmirinian e e ygPrHoppo) antibody. Any
epld caf:i : | I QF I ;
or RS i S8 AR B80T P R e

pro¢edtier ol ogous nucleic acid insert and a transcription
term nati on sequence.. 20l n.general I '
v o afhb Fht M RR S P AR bRl DL BRe oK A h oty tha
con@eissuad of fors (Sperdses 3 capanid/dl @ HWRsoftah@616034.148b120, 26.34,
re used._.in connection with these_ hosts. The. vector
andlok 4682 @mﬂ:gpdz-aﬁm agt-DLLAgppecigna W@P?ye@wa@%?s Qpg OT MOTe

HVIR) K A026624a0Ces20Wiseh, Aldor@aabhbdly cRi BY Edtisiakted by
gﬁenotyplc selection in transforned cells.
gralgg

F
bt o meze FORE) AT 30 G120 Fh RS Hormelet 26 Fhghtibody onto a
ternBEEEG b SAARELL £ Sl EH b1 Shubnoctiflivh BRRGLE Ry ihe
cor@sehntiiap rmacipe séquendelaithe pagitslitaanomlyaerh donsanspy soqicdesof all

easy.. ns_f.or identifying transforned.cell .
e
andRApiteeinORH m&lﬁﬁgyhimve\;i@ li%hﬂ’ﬁrﬂj’ dl;l; heory chﬁg Wﬂ?‘lﬁé Egioh(seque?ce(s),

.contain, pronoters ich can be used by the.m crobi
i b B DB S BEOB DB R S Bt os0ecs as
des&liRAmLRS: of pPBR322 derivatives used for expression of

particul ar anti bodi es are 30described in detail .in
CarAmi-DEL4 gntibodigs of thedpegntionpossessigg ghepgrque propertigs gescribed
L §P8btai G0 ot G ARG E1BhdsBPth@AEkired properti
Iwn%gg H%ﬁﬁg%gue cgéggﬁgﬁﬁggg;co&gﬁt?%fe w#%h thegﬁgspmme *
by amiycooaniahinstinod aFobexampled ifas anti-didMonemglonelomtibedsyi that blocks

onn [ i.th these, hosts. Fo ampl e .
or GRNRE sk tib ik AFRGB PR Pr LA Bistred,thg candigme
ant 62 e CREA0h BOTH iRl O ds3ay] Sudiek inR@maetitive binding
e B3I 5 2 L, P 87 R v

of tIERoRK B! SNnMeGt RNlaybed dio ihB\EMEd MR RYd 6O dnEBody is
two or nore pronoter-cistron pairs, encoding each of .
deteotas peyypisply. dee. contpimankebound gridhedy avithiHER Brgonjugated anti-Ig
o0 ST SRS OBNISNE, hOSA RSIBATL s
devBloplag mieddsival thpstepttyetis-HRPrindair hydrbgdnl peroxtide andpletecting the HRP

I i nduci,bl d tituti I i.bl
o 550 HRSRSHPLRaRRS SRR AP g,

| evel s of transcription of the cistron under its
control in response to changes in the culture
condition, e.g. the presence or absence of a nutrient
or a change in tenperature. 10A | arge nunber of
pronoters recogni zed by a variety of potential host
cells are well
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known. The sel ected pronoter can be operably |inked
to cistron DNA encoding the light or heavy chain by
renmoving the pronoter fromthe source DNA via

wd 994/6dosdsi on enzyne di gestion and inserting pBEus007/070513
i sol ated pronoter sequencepinto the vector of the
i nvention. Both the native gronnter sequence and nan

het e sgbedimertoths Pregsentjaxenben ¢pakannlyesia afered @ptibody that
pos?égg’és shin€ %Irllﬂo&@ alf BELRS: fﬁﬁ&ﬂfoﬁ§ SURMh ikl dsREDEMINBRSS: many

some enbodi nents, terol ogous pronoters are
applitationg edwhiels thic thelf hmfethaantgbopﬁmnmw iglimpereant yet certain effector

87 Rk B PRB B BB Rt

emlpfdiBits the IFera&fmlhes Sf tBeipiodbhded Lﬁlﬁfunb@d)uMntal’b nekRdYOe thstre
e the PhoA prompter, the

ho ts ing
thafjog. 3@%&9&%&@@%& e qpyigiame r@r?ﬁ’{"éim"é%l“ Kiyg cytgtoxicity assays

cantbeYBAARRANM Crthh tRE ROBERL/ RYRHESTHRAMNC B! ADPCURLEES For
such as the tac or the trc pronoter. However, other

exapipleBe eaceptohEeR hbinding peseyveralbeicpndysted é gsuredbs thopntibody

lacks tﬂ'&?ﬁ brnrchlngghen%ﬁ E]Eélﬁl%&kﬁlr zﬁgﬁ {:1@\5135@)9116 {e%ms% %ﬁl bmdmg ability.

A&l T enuc sequences
Thdygffarp dblls feh@ediafiddeA POy, SiRadull, g pssIkdyRIIE dnmpwh@eas
operably to ligate themto cistrons encoding

mopogyiss expEHRicYRhdcrRHvipd FRaRHE Fof expecstipen %qmaz@;&wﬂc cells is
un{nl-ﬁr%% 1nGFAﬂle 28h P%g@%d; 4P Rggetéﬁ Jh‘ﬁq{lﬁetoﬁmﬁtdﬁw %rﬁuﬁcﬁ 9 457-92
supp any requ d restriction sit
(198bp em exefuplehd an mvant iasnay tezsdss M(E mtlvww ohi motdwele of interest

is cRERR RIS barf S Nt sPRADE b PERPETT Taft S dRR o pych assas
mclﬁﬁ@pe&i;ﬁeldl blebd/mep(tmﬂﬁr cams QmMe:) amd R EtaneKillen (gENela) |
a conponent of the vector

t he s gnal . sequenc
Altggpaiive yna'g/ad&gwg PaAber heiaag TiFaboIEEN Tt B e “ssdssed
in idat el fn 4 ASBEILBEBichRk that BRMQAURClyndd& a8 1/8P&INatl. Acad.
&Hs§guence sel ected for the purpose of this invention

153-656 (b398)-t il bindingassoyhmpe alsabricgsri e deepnfirmhat the
SRS 3 Oy R SBREYDAc 4, Nl i
actipatomes Dihesssyi, gigads deegibed ceGamand-eniero ct #le J. Immunol. Methods

2o AP AT LT b, B e e

detGafitibedcanfatio bepaifped dsingmdiels ghewpince st set d. fighsotescribed

.1 al kal i ne phosphat ase, WO
mﬂz%g’sﬂ/f@g%ﬁ@%t}ﬂéw US2007/ 070513 74 penicillinase, |pp,

Vec%rs,fﬁ&&c%h@alﬁn&%ﬁmwm@hdds (5Th) |eaders, LanB,
PhoE, Pel B, OnpA and MBP. In one enbodi nent of the

i R F¢C@ﬁ1bﬂlah@1"94h§ﬁa1l ofamusihedsoibemvemiopothp neeleie pejds
encfiding 1% S3RICE5T BRAUTHER BhR DL e ShORP LB ERUBIEES 01
(amphBcatiomoen tgIBA) orrfer raxmcmsnjnn @N;Fo ciichding theranehmdyum re@dily

. ocecur.in the,c Ias t he hos

1301{“??@ 4%%6%8%§‘¥ﬁ% ey lf’nalep‘{’% P gs%h AR Oqlegé?“%“tl""’“%e

proﬁdsglitﬁhreS@gMﬂﬂ@ﬂﬁn&mg bperm&an;h tcﬁgeﬁbsr@modlh@mte hadvyra20 &gkt chains
wnuno | opul in |I?ht an ﬁm%ﬁ%haln are expressed,

of tkq)qmé@a Wnflany ¥eotelf ag atve,l gice glgctor depends in part’on the
host E81INHBE G50 Weh BarHM ﬂréﬂeﬁe& Rt 6L QR! FiherGRéRaR ofic RPSikaryotic
strains (e.g., the E coil trxB- strains) provide
(genayal bzgna@mab@a ¢rigino rifswﬂm apgresiafos\ ot apnseant wgiogp e{ayi igdype
bond formation, thereby 10 permtting proper folding
and assenbly of expressed protein subunits. Proba and
Pl uckt hun Gene, 159:203 (1995). Prokaryotic host
cells suitable for expressing anti bodies of the
‘invention include Archaebacteria and Eubacteria, such
as Gramnegative or G ampositive organisnms. Exanples
of useful bacteria include Escherichia (e.g., E
colt), Bacilli (e.g., B. subtilis),
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15 Enterobacteria, Pseudononas species (e.g., P

aerugi nosa), Sal nonella typhinmurium Serratia

mar cescans, Kl ebsiella, Proteus, Shigella, Rhizobia,
woMobg/e0agi | | a, or Paracoccus. | n one enbodi neoi/us2007/070513

gram negative cells are uged. In one enbodi nent, E

coli cells are use s haosts for ein tion. .
cangog e 95 HEYPUEPOSE: BF iag fE87. M f&‘%iﬁ% sl feff spniighizgeions, and
that(sBRIE DSRAR reg%é @ oBRsheVPloBE A A unfRh QF @fihal yRtics. 2
(Washington; D.C.: Anerican Society 20 for
M or sharhtgantibede) usingmrokeronichestgelATCO D Deposi t

No. . 2 .derivatives thereof, including strain
3363%’%%‘\%{%“3@%%%&@ WB110 AfituA (AtonA) ptr3 lac Iq

| achoByndolepidy( sequmeésepE)dintepdepkdndniidnSits Shithe adidody of the

. 5,639,635).. . Oher strains and.derjvat.i ves.ther.eo .
invGiER LD R ] S pRr e ) R, Pl EBlpygiporice
sequenbdsBay BelicEladd alBdqueirdd FromCmiibodP\iIO&(cAEGESMuchas8)

are also suitable. These exanples are 25 iIlustrathF

hybrigema eelish Atemafiyely g ywelepitss crpbe aHstizadtsggucleoti

synflebib Mk g'&?ste&%icﬁi@é’. OhcelBRiRRAOKLuIRE! LRB&EHy %%%gﬁides are
avi ng defined genotypes are known in the art an
insatted dtp b eetombinapbyector asnsbls, of Badisatang aafl expregsigdictssologous
8: 309-.314 0). . [ I
o s b, ST KRR e o
canrbe pkedclabibleiptizposd oftthepresmlt invemiann Selvetieedflag appropriate vector

.pacterium For exanple . cai.ll 6 .Serratia r
witkgepirahiai Pl e P4 Otian bysleis ARis oty Thishin o B gocigy and the
parfi@i$dr HORQRIIWEDd trdtRMAe Db et C BachS/cpBRIABInPRRBED,

pACYCL177, or pKN410 are used. tq supply the replicon.
compppPria|depending agitiuacion (miticatigrencpisyitefhgterologous
pol@TRILBLSe, Of b Qls¥ebinBa@i Wt tha paiadsh HosQdaflin which it

rotease I nhibitors may deSirably be incorporated in

resititre Thelviectoudompoaents genaraliybodydepbedacnat digitedy: an origin of

2008/ 060705PCT/ LUS2007/ 07 75 .
ep lclraga)lﬂ%’faosl?3 lr‘ﬁe nvmm?ﬁg% %eglz’a o \8121% g’sag?ngée%e g@%ﬂﬁg ssgtlg @(rJ]BS), a signal
seqiect,ahshaadlogohd nickit dcid mesrvemntd toamadriptioh tdrantatioreskqaence.

nodj fi ed as, appropriate for inducin ronmoters :

ol BensT. PSRGrEPRE PG IhE SREFI DR RRPial ey Tg which are
derB8 BdinPcdififottfatibie dvithaHBGHE €4l ard 18dSH osmmicdNVINERBS hosts.

i ntroducin \ into_the prokaryotic host so that, the
Theyestos ordingrby Fariatt ISPLGTIph site: 4% WaH S REAE P BIBSSgich are

capﬁ%é??@fgr@in&?égﬁ?&?@%&%h ih PLEGSARY cei@‘?p@r@ihﬁﬁlepﬂ dolt8s

ansformation is done using s an
typigalidtranstimmicd ugsg RBR3 LD ripkasmid deriygd fromedn| &5 colf precics. pBR322

ol ‘ . . . : .
o AR SR B R AT s
prosidbséaan tricahs foeldentifinl thasfoiresdscellAPBRIEE, itveletiodivegor other

.transformation enploys pol yet hyl.ene. gl yco O Yet
i AP B PRI BT U oG Ja P B o omteis
proRloRkatMRh bn BeLlded by BRUnicAbRI BEieBm! BEePedsyipe ptf érdegenots

the invention are grown_in nedia known ip the_ art _and

protginst Apeples pt RRIR 27 deTigttiven @seddPRePEEsiAR 8t Pariaqylar antibodics are
des QSta? in Chtidr3PAIE UB Halnt R6! 4@ 2347 i @ broth (LB)

pl'us necessary nutrient supplenments. In some

enbledidditiot. yhaghrecciresl entainisp repbivominvscoatrelefcqusniesibat are

a ...chosen based on t tr ' .
o3Pl e PSSP DBI SRR, At comeson
with (1RKERY Fér &ehips, bakirdbhidtgutihes MXPVESS | ey beatitited in

For exanple, anmpicillin is added to nedia for growth

of cells expressing anpicillin resistant gene.

Any necessary suppl enments besi des carbon, nitrogen,

and i norgani c phosphate sources may al so be included

at appropriate concentrations introduced al one or as

a 20 mixture with another supplenment or nedi um such

as a conplex nitrogen source. Optionally the culture

medi um may contain one or nore reducing agents
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301 f an inducible pronoter is used in the expression

vector of the invention, protein expression is

i nduced under conditions suitable for the activation
wobodidagropr onoter. I n one aspect of the i nvengd@s20ods13

pronoters are used for cowrolling transcription of

t he pol ypeptides. Accordingly, the transformed host
makdreg 3 icampinantveetpewhich cgn W% FparsformsscaRiiblasyst cells such as
E-(%QQ‘?‘/_,,QQO?OSPCT/U52007/070513 76 medium for induction.

referably, the phosphate-limting nmediumis the )
C. RhA eRpmessitinunecios ebthe avgntionSnmnameprist &Yo or rgore prammigtcistron

. Met hods (2P02), 263; -147) . vari et f
painh TR Rt 5 A BR  cR PRt rPpiley B Shlesaced
reg3QBSI el@dnc €15pht6y Bfbtreads (5'Stokangswronitiat bivaulatet its bxpressien.
enbodi nent, the pressed pql ypeptid of the present .
Prof RYRISCTORO AP B UBIER b [ G ah P AP LeP R BT gucble
prom&tet RladRomOkr thBEniRS iefdab& 1eW1PbRIRAsIDESY 6f the cistron under its
typically involves disrupting the m croorganism
contyelria resppise iy changss imtherryltars cOBHEOT 6% e PResenss 9 absenespf 2
j are disrupted, cell debris or
ﬂmé%%k%ggg?gémﬁg§ﬁﬁéhgéaned by centrifugation or
f i |A raagd ambeT bigprpmotess asoguiegd b afvenieth ef pasentiaf hastigells gre well
ex | e affinity.resin .chr togra - .
oy Bhsioe bR pgomosPisit i SPea’ RRERb RIBP P encpding he tieht o
hea®iéHall I?r ERdiving 18 poshotes Gbat el sduherBINA. vidGebttistiognzirae
. renoved fromthe culture and the culture s%ﬁegatant
digqsEpmend PsYBREaC SRR IIGRRBAIET FUBHOF dio fgrEfier ot the mvention.
BotR el datit@prlofidte? ke dubfodtn® h@inh heRFsHG € frombhes ¥ PHEeREth
~ polypeptides can be further isolated and identified
dircotsdrpplifrsatiorpamid(or erprassionefliladsrastgdmes sln semy aebydimgntse
| el i P
net e S FRAPABA YR Bed alifel oBRE R Bl ra B ol
higleo pibitstof dxprassbdraget gergrs icompdrsd bythandte iarptt polyoeptide
rocess. Various |arge-scale fed-batch fernmentation
ProwpStedures are avail able for production of
r eqesRbRaHuitIIO iR uBswith dfderyetiahests iaclodtha Ph@X pronaite, the
at least 1000 liters of capacitgi preferably about
B-ealagmpasednd trstosppramatasysies: AFREIPhI (FPhBQEote STk 87
hybﬂﬁ?)r&%t{a@tsgéh ds qi?ee’éak ?f fhe (R ijdrﬁ(‘}t%ﬂ. Bty O Y @B prafBters that are
nutrients, especially glucose (the preferred .
fungsmbloin/bectergisusvasratier knSmmbacteroh bephage promotr§) @re suitable as

ers general |y to fermentati. ' .

well e R RS onk g B aLatibRey Ry b HILERE worker
opeibluideighicah@a pacisttons eadadingahe taagey Betft modrhaup uhaids (Sidbenlist et

to about 100 liters In a fernmentati.o rocess,
al. (IRI&GAIY: 69 e dinkers ptloroin SHRPIY i Tedyifey rostriction sites.

| NithioAL 8feldrene ihitie) dadh Bigyéh WRIER i reMmbHIAeVector

suitable’conditions to a desired density, e.g., an
conpIDESTR Trretin sEnal SeaRRer, coRtPonpH drt diegheirinplocon|of ther e

AL 2 a i :

ek BB B RO 8 on ol 1 S BBy o
conpensitiofi dte veotpt, @y ddnayds: a priafohwtaigat pdigpeatide RING that is mserted

. scri bed, above. Cells e.grown for.,shorter
B oS T B et oy Rl @t SRR bn ghonigpe
onefltBdt i8ROoENiZd ah@ phoenssd (i2l ¢lbavad by b eizgsirpeptidasd)diytier host cell.
i nduction tinme may, be used., To | rove t.he production
Forpreljagrosif dogwatls gt dopnat %O%F?ﬂ@ﬁ{f?‘i&’é%t pFiepg| gequences native to
the hOXRJoBpolFEp¥iaty, HéSidngl {BMRE isA0bGANE by DPOkEIHidMEenal
nodi fi'ed. FoOr exanple, to inprove the proper assenbly
sequgnge taltda dorekample, Tero tla & qummq%@%g/ofﬁg? #E@]@F iphesphatase,
addi ti onal vectors overexpressing chaperone proteins,
such as Dsb proteins (DsbA, DsbB, DsbC, DsbD and or
DsbG or FkpA (a peptidyl prolyl cis,trans-isonerase
wi th chaperone activity) can be used to co-transform
t he host prokaryotic cells. The chaperone proteins
have been
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WO 2008/ 060705PCT/ U52007/ 070513 77 denonstrated to
facilitate the proper folding and solubility of
het er ol ogous proteins produced in bacterial host
woRbdige706hen et al. (1999)J Bi o Chem 274: 196 i2360m;70513
Georgiou et al., U S Patant No. 6,083, 715; Georgiou
et al., US, Patent No. 6, 027 88% Bot hmann_ and
penpjllingse.Hom of beryoiable enfegntor drkSTHY aders, dombs Pt BelinHmpA
andg\ﬁ‘gP E%Hﬂﬁ@diﬁ{eap%e t!wer@loﬁl the thﬁ @'E&D uences used in both cistrons
17106-17113; Arie et al L M crobi ol
of tlwcxj:@:@snznlﬂrstem are STHGIWNCW@GCWO’?@@W@P@Oﬁf
ressed het oIo
b SRRE et U PR b LR GG Ackdiabigs ?w
inv@hb@ t:aﬂﬁoodﬁfm ahleamopﬂasm ittt lest gelli andethayfoesdeanotrequisate
for the present invention.. host cel

presepee AT SECTTROR SEERahSF AP ICE L nsﬁe%ﬁtmaei'fb‘?lﬁcf RAI-AT B Rpgpbulm

light Bnd REVHERRS a@éﬂ&@%gm mmn@ a@&@b lcako fEAfEASIBHalSUCH
as Protease |I| 0 OmT, Tsp, Protease

imrmpngglebulms yithirthg pﬁaglésrv CF’?@P b&% atraps (greg thepfsiofi 4ixBo glgains)
proﬁﬁéesﬁg{)?séaﬁgn ns ﬁﬁtig gr }a%ﬁssr &’i@nﬁlﬁﬁéﬁ&ﬁﬁﬁﬁa@ioﬁsth%ﬁy
aval e an

escr | for exanpl e, i([ et al
nftOairppes idiag a@baysginbly of t‘XIabssed FrfothSiubWtSe nkrofpand

%%83336%59%)85%69%51 % alI\/I crgbisal P?): Egt R’(;Igi st ance,

2 @Bokbdyotit DO )celld sitaisle f(ﬁ'mbpnéi;sm’ﬁnnbﬁhenﬁ' ithe By ermionsnclude
eficient for rot ytic enzynes and 15 transfor.nmed
ArchiebnrerifageBueh S SEPRG B S CET BT HRpuRgE
Exatfp®s @ Oeridd vactsefhcRde BOMErigRd (eS| B cbfig BRXRT @SS, B Bubrilis),
systemof the inventjon. iii. Antlbo y Pur i cathn
EntgpbastiaieoPssndnnednas preeies (emi P -oie 1atasel Saloaske typhippgium,

Ser@fik m%)[ac@sﬂﬁs NS Ct’ro‘;gﬂse Sltlgeﬁ@ WHILR V%@k’(ﬁl@é\’ oftPSracoccus.

exenplary of suitable pur cation pfocedures:
In ohe anbodimant gramemeg2ivd qﬂmmarwd dnoye enbedimentxEegtigells are

hanol
T I e
(Batlgfinh, Seluitarasd DiMcule Bicogt, oblog l@ﬁﬂaﬂigngt&DS PA@merican Society

G L N R R e
thet%ﬁp{n%hﬁu? hﬂﬂ@@mllﬁeﬂ ?&WBQI@M&& (Afonk ?Qﬁ?; faenq lacL8

i mmunoaffinity 25 purification of the full |ength

Aommﬁ&(b@nyfqpﬁéd@&ﬂ@ KPR (F1S. PEvERt 630,030 0 Okhem sipsang 4
denxﬁggga{nkeommh @tCSJh 59{1 t&;@gé L 2R0Y) 909091%1 B 83576 (ATCC

_ nds MA nity To the 'Pc reg
31,587 klabEli ;@8 RMI0SNBCR 363160&) aré di@@ﬁ)lﬂlblel Timase eXanmgﬂd:smre

62:1-13. The_sal.id 0 whjch. Protein Ais
ilageiics B e DR RR fobe e B Ve gy offagbove
mefon&d bdckedia 34{ih A eefinddReRotPpRiafd Bdk iR tHeit i@l de@elibpding for

glass colum or a silicic acid colum. In sone

exapiplst Basstet n £romEst Hi0% DA Hadt 1h BENTS AR {qselget the
appfog)ﬁg%%tdctfﬁéj&ﬂm%§mg | Yf&dLdtion réblﬁﬂblﬁ{ytcﬁ“ R reﬁl@coﬁrlﬁﬁﬁr&lls ofa

nspecitic adher ence of cont'am nants.
bacferinsit F&teapmpfe Bugdlif Bereatieoer, Satrhenepp emmreamtblw @@ﬁblv @@r:d as the

cell .cul.ture a
rosi B VB Bra R S dEr PR b A R R G e
used mpﬁiwahdoﬂepmdmg wblcalh;etha st yhondd $entee%rmmnmakamounts of

Protein A |.id phase is.then wa
Promy%s%?ww@gpé% DR B BSOS S B PEoTpoated in
the BANzSeci fically bound to the solid phase Finally the

anti body of interest is recovered fromthe solid

phasénBzOQﬂRnnhmﬁonb Generating anti bodi es using
eukaryotic host cells:
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The vector conponents generally include, but are not
limted to, one or nore of the 5 follow ng: a signa
sequence, an origin of replication, one or nore
woBdsleiepenes, an enhancer el enent, a pronotRET/USA0A/0Z513
transcription term natiorrssequence. (z) Signa
se uence conponent or. f r_use. i
pyestls & Heatomad wifihe QP% dt& ngesglioa i 8‘%"“‘ and
cultﬁ%&] HERAEBbn R 8 TenPAL YR BRUIME a8 Biiréieate HPBEUEIRE promoters,
cleavage site at the N-term nus of the mature protein
selectmglﬁmﬁfomm@p pi aheplifying thecgeast encqdiag H@tdémﬂ Sgdrsaees.
g.n form% qgeeang ﬁ:ltl%ﬁhagg ?m ﬁ[oatﬂ%: Endsh e thhtsthe DNA
RiCZed an processe ave y a signal
ISH@H@%kﬂaﬂe)wbm1$m@dhosmmnmﬂbknknhnﬁwwhkmgﬁmméhmﬁgﬂm

reSS|o n guences  a
Dep91i1 on.the Bgstt &F ij ﬁ;eg iorx%]até(?;u 18)( g Irsmg s{a';]lﬁarﬁﬁl:éhnﬁﬁes
app ?bﬂﬁh ﬁi(sl}]lg}pccﬁlsgﬂ@é cal@i tﬁﬂt@idnﬂé)hﬁo;tzmgd calcium chéoriﬂh és doliérally
or such precursor region i ed.in readin
used o ERGerohidla g Qi Sea ey A 1 i Agophe ol
tranEfgfhlldtf&ﬁte 8[6 s polyetheRE %@MM)MBO Ok ﬁbﬂieﬂfecl‘ﬁ:@@ehﬁ&i ison
nponent g‘R F-nee ded”for manmmal i an expressi on
ehdma&ﬁanmf For exanple, the Sv40 origin may typically

D8 PS8 F%ﬁls%&? {SFodilc %QJ Hpided %E@@ﬁﬁ%nﬂ&pmwm

ressi on and
medid mmgnwl&@kmﬁ smablsﬁmbMe af the Is@ecttftxbhosg@ﬂe Exdmpjes of

o 5 0 P SR R Bl B L R e

eml:%@fdlé%ksoﬂﬂe (r‘ﬁedﬂlr alﬂi &dﬁfaﬂs@@e&&tmtea@m,, cleospn Basledl bthe construction
neonycin, nethotrexate, or tet écllne

of thepppiessieyeckuiOEsERTEL RFEmiter gmk@ﬁ%?‘é“%‘é cerjaping the
exp rss1&{:9’ec§)lﬂp?$1yex g-;llpié Gibichih fs' a%ﬂécﬁtoﬁ:@édlazfér aoRith allefls
om conpl ex e One exanpl e of a sel ection
mmsﬁhmyanmtmhuzammﬂgﬁm@ to arrest growth of a host
Those cel |,s |
B A e G
soufﬂ:égugai 8186 B¢ mohdedmnchpplopsiate wondcueatione indmidecstiatme or as a

n l.es of such dom nant sel ection t he
xRy ﬁ%‘&ﬁ?xfc“ lemg Byef SR g o JiiogHy diree:

OptINAMPIBRLItEY afeahen ﬁifay Serthia |@|n€ oS@beatdiing aymitk sfsctdddiom the
mammal i an cells are those that e able

groumwnsmg:f&}ah&ﬁth&nedé’ﬁﬂeglecﬁﬁﬁal%f illﬁf@ difhiqepghritol and
al.pady nucleic acid, such as DHFR thyn1d|ne
tl]klnase netallothloneln | and -11, preferabl prlnate
rret"ﬂielpmktm@ne ihnstg:ehfe@e celtuedali Sﬁéalﬂ%ﬁmpﬁ@%es gﬁohﬁt tlrpgowth,

decar box etc 2008 R 0
e S OB 5u Bhn IROEOR TR RO
preféﬁibﬁpﬁr&ﬁ Rb&RNE° @EEatholuf $1°C| eh@trhdrt IS il dbotid 309CalThe pH of
of t'he transfonnants in a cul ture nedi umthat

th o mey hewmya ekgine T shout & 1 ehepe?idepeadngrpaiply pndfe host
e e S e
mﬁ&mﬂwydmmitﬂent in DHFR activity (e.g., 5 ATCC '

CRLI_f ar? ?n%éible promoter is used in the expression vector of the invention, protein
expression is induced under conditions suitable for the activation of the promoter. In one
aspect of the invention, PhoA promoters are used for controlling transcription of the

polypeptides. Accordingly, the transformed host cells are cultured in a phosphate-limiting
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Al ternatively, host cells (particularly wld-type
hosts that contain endogenous DHFR) transfornmed or
co-transformed with DNA sequences encoding an
wolosh@ss W I d-type DITFR protein, and anot Betusisor/070513
sel ectabl e marker such as-am nogl ycosi de 3'-
phosphot r ansf erase (APR) can be sel ected by cell
hinidnctied Prafereldyis he phovghae-Satitog ot @ thg ER. Afomedium
I rker am-npgl dic
<Sean?a et Tt G YR B R B PRI T b i ot

indibeS mBabeted, Macorémg%thih%ctof conptriRe emploged, eORXABEN N the art.
contain a

ml 0 cl.onin ;ctors su E%
% thecEBHic @alysv ol{pSRresnhmNEIN A7y
secfe‘ﬁedCiﬁ@raﬁ@ lrébo{rér&ﬁ( 88mithe ﬁé’h?lﬁﬁltdf Qﬁ&ibsp&'lly pF]BEéu‘iercovery typically
nucl eic acid. Pronoter 1 uences are known f

mvelyRefiyypee themicrompimistey saarbty hosuck ngenes avmgtic aipck,
sonfehiibd SJ‘%&? 9O A Ak %ﬁjsr%&f ex) gBELY while tcgllsl?iga)bl?esrgﬁloved by

upstreamfromthe site where transcriptio
cenfrrfugdtiavn ed filtvahion hEhe wegiremozy Heduntikr porifial, 8@ chaspls, by affinity

resﬁ% tormea, ogra{ %r\nléige af veg{f &ﬁ&rﬁﬂé % a t:::#gg'[g L9 n éth%%lq%ure media
andﬁktdhte@ﬂiefém ((i':‘dﬂ@ni@ @m0, froit tHehaltd'e aﬁ@ﬁle Qhltwre S%pematant
tic genes sequence that may be
be%@ %@% copggnirgigd E%M@uﬂﬁcatﬂﬁ% oﬁ@p Proiepsprodicsd; Fhe
expRoss@HdLRkphides caosl ﬂﬂh&%ﬁl@c@@ nd 18ER HePulEl cédhon®lho®h

t hese sequences are suitably inserted into eukaryotic

me’r@;gcfgﬁ’ sk popplyasetiapige gel electrophrpsiodih G0 |aph SYesterreblot assay.
R ks F‘@%,&Q’? tﬁenﬁvan\ﬁsgta?&lg@a rrga{zm is%B%@gfeg if E%% dafitity

contro or exa nmoters o
by & ﬁengﬁatmmoc@ﬁs Waripsie fargaisdaledisd- bﬁbly&ntaentatrunspxocfedWepmx

ava\iable fo"r P ucr:]t? Sfo'g éﬁ)u ¢ hgﬁr%geﬁgsg E.%age\;lc?, Eggrfnentaﬁons %ave at feast

1oooyﬂmmeﬂcabmoﬂyr pisferebly ScdudV,000i8, 10080 litdrd 6F dBpadity U srh@aad
Siman Virus 40 SSV40 from het er ol ogous manmmal i

fembqnm p%eraéﬂatgr ape legsdo g@p'}lwtepqxggﬁ aud nyfriegts, especmlly glucose {(the
prefeffayl B&g&@a&%ﬁmﬁfc@mﬁﬂ schlc i@ alios RISK o a{eean%tts Fétmentation

provi ded such pronbters are conBatl ble w'th
in adermentyy dhat o mre thearapyroziveetelsit B0 fieonip velumetic qan@ﬁy, and

can?éeﬁ ﬁ‘éh{érb%u? Btef RIMHH ﬁm:ﬁt&sobt ai ned as an 305V40

riction ragrrent t al'so contains the Sv40
vi rlala femiegtatiomprocesp) indadtion wf prbhen expmession isetypiaallyyinitiated after

the B TR el oy T B BRT PP BT GRENE: < 0 ODYS0 of

aboBtyIS0eAPOf am}@m@&&hm@u@m ih thoRABlatigiarpisdse. NSkhgy of
the bow ne ‘E I | oma lel rus as vector I's disclosed
ﬁ{:(}

i LFCﬁrsprg bepisp Ong 2y Ege%gr%conﬂruoy@lp loyed, as 18 known 1n the art
and%@&‘%%@@@%@@ P@M‘ls&?x@@@é &B%]fgr &Qﬂ%ﬁ)&%dr Qf‘mﬂﬁctfoﬁ' Sells are

stemis described in U S. t ent

yt indyrad ferepgut 120 Iwes algmﬂgb haalgv qn&hortea; ﬁgiut:@crrmmamay be
use({.epeat can be used as the pronoter. (v) Enhancer
el ement conponent Transcription of DNA encoding the

antlicoogyoveshyprefidtide yoid ru qalitywd e mﬂyﬂwﬂc&s bf thhé&tvention,
vaﬂgﬁ%ktgﬁﬁeenlta g)g:ia%(ﬁééfsncrﬁ} 3! egsi}e}:gc ?%? tlaxrg.fc’n% e, !conlg‘iprove the proper
assembly and folding of the secreted antibody polypeptides, additional vectors
overexpressing chaperone proteins, such as Dsb proteins (DsbA, DsbB, DsbC, DsbD and
or DsbG) or FkpA. (a peptidylprolyl cis,trans-isomerase with chaperone activity) can be

used to co-transform the host prokaryotic cells. The chaperone proteins have been
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Many enhancer sequences are now known from mammal i an
genes (globin, clastase, albumn, a-fetoprotein, and
insulin). Typically, however, one will use an

wenbsewas froma eukaryotic cell virus. ExanpCees2007/070513
i ncl ude the SV40 enhancer 7on the | ate SI de of the

repli origin (b 00- 270 IOV|rus
dergeRirg SR tale B b piomenad sHibince ot BRaR: B s
profiRtRd hiebRtesibiRsOdellk henéref lal. ¢ BIIOPN B CﬂianaI%OI 19605;
adenovi rus enhancers. See al so Yaniv, Natur

Gegrgipu piraly §1.§. Pagny Newb, @R ey eionshidntsS fP@FenaEpi (IR
Botﬂfnaﬁﬁl MﬁéléttmnRﬁé’d@tJeézfa‘z 6223 Wﬁﬂ@@ 1718y Rgﬁgﬁﬂd'ﬁ&%hun

Into e vector at "a 05|t|on
(2060tA deyclwl wepﬂmdd’fétfc @@memg a1; éflj]@éhﬂel %cﬂobqoé 39:199-210,

E[—,?}tﬁe h ablr e pro %cfo p¥s1s oafI efigrreﬁs]e% glFtcrolcggrg%%ropemsR ec‘%‘%&%}f’%@nthat
are plﬁﬁé(ibﬁﬁzaﬂlﬁﬁsltlﬁe)ewfafn}&ﬁisl ﬂrahﬁ&lbﬁﬁl?itlf&r plzubﬂebiyﬁdy _ﬂiz@ﬁl_e!; ¥an be
SO, contaln se ces necessar or the term. tio
usef) forhegep | YT aker RamDL LY F AL Y heRgdifiad o et
genSHOMBRESSs)3h SheCRABIM ' : dﬁ%’ RadvaPbRtehhDiFbchiRs Such@l $rotease 1,

unt rans

occasionally 3 ated regions of eukaryotic

Omg{, DeaPa Tspiiragease Ldionaase MiaBedease i BiotcasoWt #idpombinations

| d
oSO 220 SRR AR B8 AP BRI
exaﬂmlﬁoﬂvlﬂgt aur(1298)) sopdy Ge@raows ef. uIIJ St Pamnm @126@,&65 Georgiou et

o, N5t Jalah P TR Bt BB Plfe SN lier e 2159,

eX [h@8s bibodMERtOE. iisahias defididie If(ﬁlpﬂotedlymd dnzakeaid on
and transformati on of host cells 25Suitabl e host

transtorped WHR PREPIES SYCTSEDTERPIESLE CREIOTHEARIRRG Rolcs arc used as host
cellh’ GLthe %p?pr@s%foﬁ's?stélﬁ GF Hidgnithaber eukaryote cells
descri bed herein, including vertebrate host cells.
Pr dfiadyeibodnPetfisagiptebrate cel s in culture (tissue
cul
s oy R pORRRRIh A D0 B BFBE U an b BHRLRRL e
follbiwing prcrcadwésaam eﬂedq;lmsw@ulcdﬁtﬁmﬁ,ﬁcwtm@r@ﬁdu@ﬁ Eila):f;lonatlon on

Ki dn
mrdlERRsRG: Koo Baae et RO g e R
chrﬁhatagraphy]on Signa oYioh Qbaﬂcﬁﬁeyﬁ:ﬁm(gb%sﬁ Juch ba DY AR BiEb@Etofocusing,

cells (BHK, ATCC CCL 10Q) i nese ha ter
SD%@/’%?%? EEPlogupRt Wﬂ%%@&lﬂ sg} flption ysinge (of Rapepple,

SepheRd .G-§61 . USA 77: 4216 (1980)); nouse sertoli cells
(TM4, Mather, Biol. %rod 23:243-251 (1980); nonkey
k| dneye ewritsPoEin Aimarbiized poy solit phagesis ugrddenimmuioatfinity

purfic IR A0S BP0k Omey o TR a0 el

wal( pibtedy e CRpETec@rys wanisnehikh timdywdk b hash(alDG, to ARCGE region

or S LR Bl S VB T A o i

Protein/&lis @@hdtslifctiePprerabhBa &Qﬁﬁﬁl cofipasify AREEEIT\éilick Bface, more
MM 060562 ATCC CCL51 TRI_ .cel | ig (Mat her et al

pre b &cqyirel c@wa glagggo. ur@%gr ysiligig agl asapphcatlons

the 66thind hafGén ¢8AtbSwithAGeaperk, USRS FH@&@I m zitﬂeﬁlﬁt fohfe&ent
R). Host cells are transformed with t

nonamxf@adbg'emqewéao@mm@t@ on or cloning vectors for

ant { bad %‘Iﬁﬁéﬁg? g?é%—g’l[b]g?@g ﬂgeglr%ﬁ%n e SRS R butture as

nutrien
described above is applied onto the Protein A immobilized solid phase to allow specific

binding of the antibody of interest to Protein A. The solid phase is then washed to remove
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appropriate for inducing pronoters, selecting
transformants, or anplifying the genes encoding the
desi red sequences. 10(viii) Culturing the host cells

wolaesdsoas cells used to produce an anti body efr/tispoereros13
invention may be cultured7¢n a variety of nedia.
Commercially .avajl able nedia s ch as

con'(agp@qﬁ% nonmpﬁ@ﬁﬁarl lyhound,io; the s (Fﬂgga e a@‘gﬁw interest is
1faﬁP§h ﬁﬁéﬁwgéﬁggmgeb adiHul becco' s Modi fi ed Eagle's

na) are suitable for culturing the
hoét(bahﬁﬁmgmmmaﬁawwﬂmﬁmkmﬁahyh@#Cﬂhe medi a descri bed

hergegttf)r 9 pon%ﬁ%g%%é%cgg? 43%%;’(:91?%)1@1%@'&{] %RT\%{ more of the

folléwﬁ@Y 2 604al sbq@nde, 86 6tigih, cﬁ?éhlﬁ&mn dnsB nadeS hiarker genes, an
469;: WD 90/ 03430: WO 0195:. or U.S. Patent
enh%cer éams%tsa PRIPPOER, 474 @ dtanscripgpy ?ﬁr@mﬁﬁm FHGECt he host

cel g)ssighilelentd@npon®di a may be suppl emented as
necessary wth hornones and/or other growth factors

( sUsRed@r fPhwsglin a culiarygtishast el magalsg sppfainpaiengl G2
! AhE| hﬂfﬁr
o IERBEETALg « RS, BBl Bl S T oo
polypgptideotfiinkesst( éﬁh@ﬂne‘amlweln @gnﬁ@emdcqﬂqknﬁedi mée)rably 1s one that 1s

I CS Al
recGiaed spd bPfsb B SRty Gitani! RBhER b AT et o
marpf@B@&ndellakpiicbsiad, ntammaihah s@hal(:sa@emcestah eveltiag mﬂmsd:caﬂory leaders,
ran , nd Iu se UIV nt energy source.
ﬁ”?ﬁ?%E% ﬁY@ghEy al so be incl uded
at "ﬁﬁ@l@ﬂ%ﬁs‘h@h gl%cmsgibﬁ allipand it halinWedind BN @eBding
to those skilled in the art. The culture conditions,
the gfiedsis tenperature, pH, and the |ike, are those
prey; h the host cell selected for
exﬁ?éggﬁ%%Qﬁéﬁ%aﬁk be apparent to the ordinarilﬁgqn
sleﬁumiﬂar¢uQngu101mm®cm9gmb¢ﬂmmnﬂnaﬁn@ﬁneam%ﬂﬂuvaymmm
c i hant tech th
oo Pty P S 0 TG M5 DBk RE GGy fecause
contaisahé¢ beglypeetooter. | f the antlbody |s produced
|nb[3§§ IuIarI , as a first step, the particulate
Fi ‘%@@%%Weﬁﬁgfm@@1ls or lysed fragments, are

r enmyResioh @hd SISRRE vEstord Yna§Rdhainf @RIl GNg@E, also termed a
ultrafiltration. ere the antibody is secreted into

selqcf@éle@@k@rm%wpleﬁebav%g@% ?W%H@F?l@%bfﬂ EYSPBIST SyisReRo

oo R aLte b BT FETB IS e Dt trcyeline,

corgendrd bmnppmt dﬁmlmewhq:ratrqﬂmnf, ot (@ pypphomtisglaprieas not
|pore Pellicon(r) ultrafiltration

1 con
avaﬂ%‘?léﬂ]of& cﬁ%’ieé%%% I'nhi bi tor such as PMSF nmay be
i nabnedmple dfnkelettidsnhehéme edidien g daige srrésd giomthi &f 4 host cell.

R LR ER I A T R —

con %)@ﬁ% r&RIReS bid s RIERE tRGelt@M thitheh € Ekemplaybfliach
puri usmg1 for exanple, hydroxylapatite

dorgingms eleciipnarsnife dgeds nePEEERIBFIDBIONT agifl and yesomygiy
af f AfMy %gﬁgﬁggﬁr r e%@féfgxle?tm B drd f&'rhbénﬁﬁ’a!h@ﬁ'@él@ QFARB that

being t puritication techni que.
enableitheaidihtifioatiof ofprels eompetena o take v ﬂnlemnmbodlv rmgdcid a01d such as

DEI;[1 pgnds gc.g]al%a%t] S Sgtag%tﬁgm%%ﬁjag?ohs& f;ereafg ate Flﬁtéﬂloﬂlionein

genad) atidndie dBEmOh&IchorAithiae dbrhiselisd, etcpur i f y
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10 anti bodies that are based on human yl, y2, or y4
heavy chains (Lindmark et al., J. Imunot Meth.

62:1-13 (1983)). Protein Gis recomended for all
womuSefeeot ypes and for human y3 (Quss et al per/Eddsidodos13
5 15671575 (1986)). The mairix to which the affinity
géand is attached_ is nost often aqarose but _ot her

i sxanple-cchy s fopmed Wik oM R selgction gnearp st ideadfied by

culﬁﬂﬁ@ a1RSf RO Bhi s hfafs BiPL SulBk@$8diRn that contains methotrexate (Mtx) a
pol y(styrenedi vinyl)benzene allow for 15 faster

conmtl‘et@e antatosinoe I pr doeseopmpte herd selt When wddriyipe DHFR 18

e e e R P G A P o SRER RS B

ATeﬂl(IRIL pedIrg, NJ) is useful for puri f| catl on. O her

(o ues, for roteln

t r g i R BaPlinil S B B ecRfipsgpecnous
DHPR?Eﬁr!nQEdrﬁfeﬂ Bhco-RasBIr&ed Rﬁmwkiﬁ’éeﬁ;en&b éﬁdmin(ggah aptiodgwild-

ica, chromat oglraphy on heparin SEPHARCSETm

type RESRereiginapitanothenrelsetblame crgpchan aRoR Xt de
ity il O &t cont lecti
1f)hoc r omasgf% g{}g?{% ga’p%! %%%'b? ° antoni um su Imf1 ammg 4 selection
agepirfecihp |scla¢ta1:d¢1marl@r sich@s mmnaﬂWeosdh@@ﬁMmg o kam@mycm
ant. bo Fol I owi ng any
rleOmlyellni m nﬂélrgy Sﬁ’ﬁr | $| caﬁ@g 4 (95) the m xture
COI‘("DDIBnomgteE‘ bemporenbody of | nterest and contam nants

be subjected to | ow draphobi c in eractlon
R eeeh aoIotia Meristh oSl Fa SR A praotbithg S b e by the
hosb@?&‘tﬁ@ﬂ afPRWperdb§ithk&l toﬁli@izﬁﬂb@@ ORI ARtki@hcid. Pomoter

t concentrations (e. from about 0-0.25 Msalt

seqyqmeRToe v vayier eekaryotes. Vivallyplleerionic puss hayern AEsich region
locdtéﬁﬂb?gcﬁ(grﬂhtgl%@'aﬁé 30 'b%?ﬁﬁﬁ%ﬁﬂ?l%mp%% ts?% WB8e transcription is

conj ugat es conmpri si ng any )
initpfedt Hevothat seqDinicd famtli70 del Be basdewpstredre drohethe start @@ transcription

t 0% nt..such
of AaRAF R OO AP KRV RN oSS utBoie (REQIPNO: 60).
At tAg@hdnd oﬁnfo@b@uﬁat@&tuggcneﬁfs aft M]’PBAACSBd{deyceaﬂmti gy Heaké signal for

of b a r ani ma i Qi 0
addffon fininon b e s spl ol Pl nodle Miveer <@ Th N0 8. Alor
el A EEOR Ry msmdzm&l@@ga@@a@résyago%@7051s 83

The use of anti drug conjugates for the | ocal

del4ntdedy polyesptide B”%Fséﬂﬁ?(mcﬁﬁ% ¥k & ma@Aeian fosgeells is
conﬂ?l‘i@is f&r%x&%%y rbfd@fe taﬁﬁé’fﬁfon? l l&é a rﬂestcﬁ %rtﬁe@ Hdiegt

ancer os an penet os (1 Ant i cancer
poimsaeﬂmhfomoﬁ%m&laﬁen@ﬂm& (seslcwmamnasrﬁ} ®piergpilloma virus,

avi 1581?/% %o%leDgng}'ugsé% ér%xdrlé'llls Ve a itis g éﬂ’é Q%ﬁ §m¥1gn Virus 40

(SVH0), gloyh Iﬁe@erblkjgﬁrsﬁnamﬂﬂﬁﬂlanmmmdtefsl elp aﬂle actinpisln@tdr onan
) there where s ni Strat'%ﬂ ‘Sf ghese
immymogle f@H“’Eﬁf n& %ﬁgo%ﬁo?%ﬁi pro a8 PEPRAfP are

w,ﬂpgﬁglle%gfthgﬁagtgélt%skglsnor mal cells as well as the
tunor cells sought to be elimnated (Baldwin et al.

( 1986)catly pedlateometesrof thesS VAlogers ﬁmnwmﬂbr@bﬁéwd as an
SV i RO R B e Sy g e, e
imrldate Birlyl pognetat ofdhel h@luwmcaheg&twvﬁpwswcmmﬁy olaincd as a
Hing‘]tlfﬁg%%@ t]\-%%l tﬁ%!g;%c £ %%)s{egp R € p}]}'CSiS%lg?%N g%{? 1):r(1| rra %n hosts using
the Botitic Paplilitehovials a@ﬁtvbch&ds dsdaml 1ﬁU&G1&CHﬁﬁNOa4)MMI es

have been reported as useful in these strategies

(Rowl and et al., (1986) Cancer | munot | nmunot her.,

21:183-87). Drugs used in these nethods include

daunonyci n, doxorubicin, nethotrexate, and vi ndesine

(Row and et al., (1986) supra). Toxins used in

anti body-t oxin



10

15

20

25

30

15conj ugates include bacterial toxins such as

di phtheria toxin, plant toxins such as ricin, snal

nol ecul e toxi ns such as gel dananycin (Mandl er et a
wo(28@28)70dour, of the Nat Cancer Inst. PCT/US2007/070513

92(19):1573-1581; Mandl ersoet al (2000) Bloorganlc &

d.. Chem Letters 10:1Q2 0
moqiBesiioN OSSRt s, ot Iﬁg?;gdl%t A Bmately the
ROL{% @Qrcaﬁg 1243 lonkitéinfthal ddpeat dad 99 6JedRk @ profabier. Acad.

Sci. USA 93:8618-8623), and calicheamcin (Lode et al

20 (P1BYByCcTHieent FEsnong®: 2928: H nman et al (1993)

Ca & ffehtion b
ey sisciiin op P2 Modi e anlBgey RIRPINEIS B iiehion by

h1ghen erllkadyqn&g i$ ofbaml iheredsied ];{y ngertlmmn bmhagq:qq gequ@nce into the vector.

SQnerase |nh|b
Ma;i,y n%g eaggywtés arF: egcg ac tal% %{oli’)g? cfa@t@&:
albiln®h O fdprbteRdheBin@lin.r mylﬁcmlyr E@ﬁeﬁfb@ bnd: wgamsm emrﬁ@m a
(i britunomab_ti uxetan, Blo%enlldec) IS an

eulcarmetiqnsdlyinadEpmapieopeludsine S0 gatecE smsksslal sife of the
replf@z{{ﬂ)l{]&éng %’ 1@%%81@%1 %ﬁ%}ﬁlovﬁ’% ¢ oﬁbi&@&ﬂﬁﬁ’ceﬁ: the polyoma

agal nst- t und on the surface of
enhargenal tha etk sidd ¢ftharapligtion episine yndeaslenmidruprrhagecrs 0See also

vk B 207 1P 1) BY s b YEi e, k6 1R bR Rryotic

proﬁ@i(eﬂs) TRE 6nhbhcer\Biscovaspliadd ialo th20RRB) aBl pasition 5' or 3' to the
9(12):4336-42, VVtZI et. al. (200 J. i,n. . t
antigec% PRS- =gS0dig pAUGNGE, DUls 55%%6?@3@190%% i s dgpom the
profffed5) 1 3262-69) . 30 Al though ZEVALIN has activity
agai nst B-cell non-Hodgkin's Lynphoma (NHL),
adrfVini Bersaripién leBsiipiar ¢ArPees/ér e and prol onged

cy t;g@f#g%?% vé%ﬁ'ﬁﬁeﬁ ﬁﬁ B SHR hoMEgﬁﬂ%ﬁﬂc

0z0 ar meceut 1 cal an antlbody dru
sequEgsUgatseary forplos ednvhtien ¢liiragB3Btian eidibdyabilinee theraRNA.

ST T B Pl

Uk @ viraukdlidsar bPNAG]) é‘h&saaegl(nﬁrqagsmmriuddoade

regiOBl
géeétg 3 2@%@% bl rersats s RSP ot s mRNA

encedi K@Q@Mﬁbo@ya @ﬂéﬁﬂéﬁpﬁﬂﬁﬁﬁlﬁ{bn&brﬁﬁne&lbﬁﬂhhﬁp@%ﬁt i Iﬂnacoo)me
an antib dr ug] conj ugat e cog)osed of th

growtht hasaene pqlmdew gtiqn regendpeuV9de IPMﬂEJélrth@sF’FPT?SélOP fyecter

dinoi d drug noiety, DML, is advancing into
dls%%\éa%fl trials for the treat ment of cancers that

ex pvigs Sel@ainAgnd gaekfomsatoolophest pelficr eat i ¢, gastri c,

g,n %ug%#;lg @(S)’St F%Dﬁ?% élgﬁm Mr le | essm% Pﬂ%r 3]1 ’tlaﬁ%%tors herein include

higlke? Ri k@St e mpasibed Héreinhﬁchﬂinlg vpﬁﬂsitahest splm: |Pfro;magat10n of

nenbr anpe an |gen (P nocl onal antl bod ked .t o
verp R AU Bl HEIHSUF a@ﬁ%&%ﬁ copsi: o pt wre! B pitsor
useﬁl@ﬁﬁh&ﬁl‘iﬁﬂhoﬂ‘t Q811 1h& ROBRltdy&idnk) GVlQ@:IcﬁﬁﬂEfoﬁﬁcd by SV40

rostate tunors. The auristatin pepti auri st

-TAENCE M&W@H}bm@mk@e@m@% a8 rells Sgbcloned for
gmarﬁlal'n% iorf QAR Rirkifhen YELC7 O ML R @0 P BREY Barnster

rmnoc nal anti Ies CBROb (specific to Lew's
kidogyreelln(@i) ABAG GACLY); Chinesd Hamster ova@peellsGiHER (CHO Urlaub et

o RGBT A3 S5k RLSRLOR L, .

Reprb@ ?afzagizrsc (I%@ﬁlrﬁﬂﬂﬁ?ﬁhdn&ﬁ@iﬂe OV h TR GCLT O geinican green
usetr u I n nera OCOI’]] u S are
motfag s GelA VBN gk T O o) SR cEdi e Sy cells

t oxi ns and fragmants t hereof that can
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be used include di phtheria A chain, nonbinding active
fragnments of diphtheria toxin, exotoxin A chain (fun
Pseudononas aerugi nosa), ricin A chain, abrin A

onb@imO'mimdecci n A chain, al pha-sarcin, MurBQrasS2007/070513
fordii proteins, dianthinsiproteins, Phytol aca

e T i FAE A ) o e e

cell§@l@9§‘§rA’§CQde191m? | Hniaf g de1§ (WUBY, QITIOT CCL 75); human liver
m t ogel | restrictocin, phen C|n eno

c
celly ﬂ&ptGﬂ B} BRSO rewise BEEINTEY glmor n%%lqc‘slﬁé& TRI
8, ar t UEARCES SeIRE BS4 cells; and
Cellsc@&aﬁ tgl 61;7%%};%% u%t? |3§%qgf6%?gbd8?gbc§dnjdaga% ed cens
ahmm&bpdomshnﬂ&mﬁ%s include 212Bi, 131j, 131/n, 90-,
6Re LU t he ]
?l fg%'n(%e Yvﬁ% thé: a\?gx;e—c(iﬁ%&%be 2 r]g%%% agéfrcl)gﬁl%)%&ors
for @ﬁl@b?’ ﬁﬁmdﬁdﬂ@h afd)cd@ednt if conehtiomal hhtﬁenﬁ@ma’dmmd@aﬁe@as( 2-
pyr.i y di t hi ol ) prog onat.e &)‘ggs?@g%n I m notll[n' ol ape
appioPTyte 1oy IpdpEne IBAAptee fSISFEPE apts; PGB GERFS
Hs Rigl date HCl), active esters (such as
enc&lﬁ%%!gg%% aﬁlesuberat e), al dehydes (such as
gl vt ﬂ@eﬁy&ié‘l)ehoﬁf@ﬂ%m do conpounds (such as bis

(pazi dobenzoyl ) hexanedi am ne bi.s- di azoni ur]r; i
derlibg énpq;t\pggs 1{@@ trpradugsiag a(rﬁ @f this invention may be cultured in a

vari gﬁ)ﬁ' d: n‘?g)Préng e l'zlfti\r%laﬁl@ Gelafrdubieds Haht ﬁ?@{&@@ﬁﬁ)eﬁfhmmal

I'1 SOCY anate and bi s-active
EssértiabMiediemc(@MipdOn C&gr(lg),j BJE?NHS! 640 (Si gma) and Dulbecco's Modified

Eagi‘ei s% &1f | @24 Al nh&lrb%g?%ee%?é nﬁ% gge?@wégﬁs ﬂl addition,

any ¥ tiRtrh@liedesadibed ibtlagna al., M&ﬁ EﬂzO%M (1989) Barnes ct al Anal.

Car bon- 14- I
BiodJitro QU7 o) IRt Bk Rty Now. AT 6T HfCeAQ2T15: 4560.655: or
5,120R81 069 300REH WE2Q9/00 054051 8.B Patthit RUTBOOPEMEABe udiab Culture
acid (MX-DTPA) is an exeggl ary chelatin agent for

medipAjr @ly‘dlqsb%ﬂl@}f Apy af Betranede mak be sunplraneaivdiap Befpssagewith
horM@x%y aﬁ%ﬁ ot u{@%kl%&%?s ©fch3B 1R01ih, RAHN AR CorQAPRIcRhal Po+eth

toxi Nns, such as a calicheani Cin,
facmla)ysaam@unlmamdlmioﬂd@ndﬂ; calgiumamagessiani, ard phesphate), buffers (such

as Fwelgém n gest(?]%?d g%n%?%e amX{_ﬁuflﬁﬁ a%ﬁﬁ%oﬁ@g qSIYc%SaSOf

ave toxin a

GENTAMT@M@Q&@eMe:ﬁthyﬁM% nﬂnﬂm:d: qma;yabmctmmlkyspresent
I n sone enbodi nents, [ ugat e co es an

ot AR PBGRP-LPIT CEdPGIPUR PHERen EEFo 0P EheT TN I ey

£R@NARIRHRHANERs@ [cHRAR iRl MR iRtdiddd ADippesras:
Soul\/ayt agsn nof‘ds afygsu%f)t ototic jnhibitors which act g%gﬂs

conperiiabpns the vwawlibe knoran tp Shapasleillodinthgart. vHe cytare pan

ol Al g

for wsesdioncoveriti betahparerg do thei andiprely silled artisns. pr oduce
mayt ansgi noi ds uh s maytansinol and C 3
f’%rﬁ‘f”éfo%ﬁag%’é?fs‘f” % S. Patent No. 4,151, 042).
etic rra [ '
Chev Bt udpd R EER %@‘e@é AR B By o B roBBH B Sy,
or d¥@stly decicdd, ir®Qhe thedid. 87 e aAtiRGly, 17 p6ductd 28OCEDBarly] Bs a first

step, the particulate debris, either host cells or lysed fragments, are removed, for example,

by centrifugation or ultrafiltration. Where the antibody is secreted into the medium,

supernatants from such expression systems are generally first concentrated using a
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and 4, 371, 533. Mayt ansi noid drug noieties are

attractive drug noieties in antibody drug conjugates

because they are: (i) relatively accessible to
wolsepabesby fernmentation or 20 chem cal nodi PECDES2EM70513

derivatization of fermentsgion products, (ii)

amenabl e to derivati zati on th _functiona

comgnrpIaly Eveflghle BESHRTE GRIFRFFHORY i o R e e MDigPR PRlilivore

Pelﬂldo?l@em&aﬁ@atﬁﬁtdnho A BiSteadd ihhibitGlsabh & FMSPhAF KB inchiddd in any
fective a%alnst a variety of tunor_ cell Iines.

ofthmmg@mm}fqngmléh i ortetysisadraagibighes ey besinclpdadde geevent the
k Qgir 25 therapeutic use are
%&%ﬁgg%g%?so(?%ﬂggnp e, in U S Patent Nos.
5, 2B aﬁiﬁﬁ)qdy&pmjﬁslﬁ)@ﬂprapmiecisﬁwmpb@wllpaarelmpUE'ﬁed) usi2g o35
dISC res o reby
exafiflo PRGP By REPARRIS, £ oo Gppig s i S0 SR piniy

chrd\e@8erafis, thSfﬁJﬁ@' oﬁﬁ;h&tc?g@ﬁﬁly(bbﬁ%ﬁhe refeatd bﬁﬁﬁcatlon technique.
I mmunQconj ugates co %Id{]ép(?g ansj noi d. des(t!gnate

Thepypaiimoéaraen i g TFSICH FRLERTERS OF any

mngﬁﬁ%@%mhm&ﬁ ey ﬁ%&@bmciﬁlﬁﬁ%nb&ige P& YOS MRE] B Purify
ou to be highly cytotoxic to s cultured col on

antibadicethatzet based ambiursrowbd 220t boawy cheensi (Windyparketah, [ n

et AR 9,8y ks DB e e o

bunhdh YARGER R aITEBBOS! HOFET 1825 (1086))UThE £dirikita which the afﬁmty
di sulfide |inker to the murine ant i body A7 b|nd|n ?
ligaag, isatterhedrs mastofign AzEeicobt Ollise BlatTicst prefayaiible. Meotl%}uca Iy
sﬁlﬁﬂ&%ﬁ%%& h%ﬁ)ngﬁﬁg o gf)edr%g @ias%ﬂiﬂo%gyre&ﬁh%nﬁmhzéﬁb BASw for
fast2O08Y) 865708 @Eﬂe@ﬁ@@@sﬁn@m 3ha@Goap Pt ethisicd ivith agirosdy eWhere

e FRO TR 0008, SR LSRR O

Phifppteg €8 isussful Gl phiifReazios U Olet ecchmtiigdmsprpien elfication such

The dru conj ugat e achi eved degree.of cytotoxjcit
os TR RN 08 of HE GOk R RIS D G o Rt ARLC,
chrbR&h @@?I%dorbéihéan BirEAgloBfphyEn AePHAE SEPHARDSEIMShiv@iatbgraphy
nol ecul es per antlbody nol ecul e. The
on AT ATEHEPTHOTCHARES AF e SHROBERSPBHF 4554 polnp);
chrGAhBFRUE %tSY)S' LPABECSrd ammoniwAMEIERO c{fﬁﬁéﬁcﬁ%é N &ailable
conj ugates are prepared by chemcally |linking an
dqmmhn@omﬂwmnmumﬂaqbansOﬂEWH mol ecul e mnthout

f tl h t F0l.pgi L Vi .
U SRRSO Bt sty
of ib@fest z&xdg:ontahdltﬁntsﬁﬂdyelnt sub}écte& 12108 Iﬁ-Eﬂyt(rblﬁ'@bﬂ:Gnteractlon

oS et O S oS G

ermlne&yd 16% s&10 Edﬂé@ﬁt%a%@n@@rg ardoh Bl 01001 ek, has shown
ficacy in enhancing cytotoxicity of target cells

bWMFﬂﬁ@uﬂ@w@@at|ve|y affecting the functlon or
o i RUER AP termed “antibody-
nolgf:yl}]bédl?gtfa%é:aﬁ%vg{r%tg?r omﬂj %d be gxpect ed to o
drug ”h‘a“ga&"sff W OADKI’E ICOI}lpmmg alt}’rref'thfs@ltlolf)Lhé kasibodiss feseriyed herein

s are n th r nd, e
Coné‘i% eﬁg‘% § 06)? atgﬁlgv\ﬁc}f %Sc% f |e{:1nlﬁ’ éhsem ris %Ie]gtt 5eglf’ﬂig’r 0%1% Bt
inhibatotif flentS @ tXGER.g. Smlehaghhammymam it dSbaafeﬁal fungal, plant, or
di scl osed, for e U. S. Pat aﬁ 208,0?9
i AR O oGO TGP D BRI Db SR
referred to herei nabove. Preferred maytansinoids are
mayt ansi nol and mayt ansi nol anal ogues nodified in the
aromatic ring or at other positions of the
mayt ansi nol nol ecul e, such as various maytansi no
esters. 20There are many |inking groups known in the
art for making anti body- mayt ansi noi d
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conj ugates, including, for exanple, those disclosed
in US Patent No. 5,208,020 or EP Patent 0 425 235
Bl, Chari et al., Cancer Research 52:127-131 (1992),
wook/ddeos Patent Application No. 10/ 960, 602, pdu/usade7/070513
Cct. 8, 2004, the disclossxes of whi ch are hereby
expressly i ncorporated by ref nce
ARy borrsn e cor e gae O e LRV of grietgiic s cytostati
agehﬂs rlkse gm;&@ 6P inhBMHmBBYE1D f tRE BRAReR TeaktieSSya g&,dmun
U.'S. ent plication No. 10/960,602, filed Cbt
Epezerom(l9?ﬁ)e4ntncnmen erparilipd-G0a T d¥icelesarPuvie 2nd Seinger (997)
1.9 dodighy! Ur$ of the dru
Aa D B R B R 12 e T AT 0 TS ALY AP pr oo e
mmgiyctu psnorasandi itk elbda am:ummamabmrsn; wleare ssfsteerdc pdinigistration of
disulfid nd t hi oet her rou pLefeLre 1
thes Ty Y ASSHG TP EE BB g gty BEUELERHER to norma

celig¥ewal asfth@dmttﬁ rcemsrsoug&@@m elgainesd 0Baltiwi eamt Li(basdy Lamdt pp.

mayt ansi noi made usj ng vari é{é Aoons T
o A BSOS e KBS LHATHSB e Shicrolgsic Agents T
Cip! Hlf@xilm&* ﬁléiq%clo%ml %ﬁﬂam); '2AF BRGp Bnd EBRRAL

TSuccr ni i dy1-4- (N-nal ei m domet h

Aprdgt@ﬂitahe&dhecliermt 1ab dsd/d) anre 4?%&&@) Maxnﬂﬁ@tfﬁﬁaéy with mipipel
tox1§itf %ﬁ y‘e#h? Q%rehg'e 8%61?\{%&%““%@%8 QIZ&S Ithe)I?OSC O?HP ﬁﬁc?dles have
beetlreponted a m:bﬁiyin thedeatrategips (Rawdehlad ek, (18860 ICaaser Immunol
Iutar WO 2008/ 060705PCT/ LUS2007/ 07051
PGl o O TEEUBHSE MR HeIe ARYBRISy o orbiin
meth@%@;ﬁ%d b Windine IRewRh@ZQN| (IYSEEsuptadt Tosss (s8d Bh:lnab‘ody toxin
bi s- (p-di azoni unbenzoyl) - et hyl enedi am_ne)

conmgﬁ%whﬁab@@er@é trnsAach 5 diihern tgxig; %IB&W%B as Tigiy
smap ﬁol@&%h% W¥Rink sﬁ!&r dsNR1GRIPRAN AR dbi €Dal@2000) Jour. of the Nat. Cancer

uoro 4- dinitrobenzene). Particularly
Insz‘pﬁl{ﬂ%){ Ydd- lésuﬁnan@er@gglr{flg()(]) ﬁ@t_‘pqg‘g@zc & Med. Chem. Letters 10:1025-

102%2@%@' L 2) eofong%a?ey(g% ied ?h%@g@i)i%ﬁ%gﬁ%gm) 1391213;

LivEl87 s)s)%aﬁebc[\lsruﬁ CAdidnScdyIS 49726 18y862ay b hiasicpenticin Gladde et al

b e B B, i S SR g T o

maﬁéfféé@fﬂeﬂléﬁoﬂﬁ{% iﬂdQﬂﬁ)staﬁe 5572 bwmedihahi?}ﬁls tiyohetingf tubil#@ binding,
i nk _For exanpl e, an ester Ilnk %]abe f

DNAchipding 9t e omerryamBibyiony Soms : BYERA 1o dvac){we or

lesscagﬂpé WA LRI YSBirge atﬁﬁb&ﬁ@sqr' %elﬁ@é/ce%@r ﬁ%i at the
posi tionh havi ng HY hydr oxyl “group
posZEVAhIN@ dibfitvegbrpdbt thuxkpds Birgenéldhg)lis ar #Iélb@y}@dwisotope
osj tion dlfled nd .t C-

confi G cP BRORAR ARy bR STt pon Ao gy B Lt

cn@@‘&ﬁcgemm ohfike durfak@gfnorBall M Aedigaint B’l@mﬁhf&y’ﬁ:@ ahd 1'an or
mayt ansi nol or_a mayt ansi nol aI o rolo)séatl ns

9°Ya#aowpa%le°amﬂﬁg athippres GRkersheiar ur. Jour.

Nu&lmgqmima%ew%mhleﬁﬁgz@m @Mdd@@ph)z) aﬁa@lme Witzig et al (2002)
I nventi oh conj ugat ed ol astati ns or dol ostatln

J. Cﬁ&@p@n@hl&%@l%éé -6anWildigrat ob@0QBY; ClimeDnat PAHAYIHZ-POUS

A RRZE PN R et R e B LORp R (v

adnmmﬂmamhuim mtymmecasd peldhghay dytopgnsdssn mmntchafierds.ear and

cel |l ul |V|S|on W)ke et al 001) Antim craob.
Mg A B s Ceephenrian rovasyin oy T b ke s St oy are
confpalcC@RpBEcd0PR aaFIBARbanAiaRE itd sHlgRdanA&Hh, stta‘ﬁproved in 2000
ettit et al (1998) Antim crob. Agents Chenot
42: 2961-2965). The dol astatin or auristatin drug
noi ety may be attached to the antibody through the N
(amno) termnus or the C (carboxyl) teimnus of
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the peptidic drug noiety (WD 02/088172). Exenplary
auristatin enbodi nents include the N-term nus |inked
25 nononet hyl auristatin drug noieties DE and DF,
wodb@alsemed i n " Mononet hyl val i ne Conpounds CHEINISS03f070513
Conj ugation to Ligands", &4S Ser. No. 10/983, 340,
filed Nov. 5, 2004, e disclosure,of whjch.i
for g P mepytieRits sioit btCopye PE MR e A e B QP90
25(HMR6CAE PYtent Gt 1SR bR SR TR USS Y08 (5666040 25698862, 5739116;
repared by formng a peptide bond between two or
57636 SERORD- Senteumplimsrtansis (Trmputogey sk &0 aihofy drug

con}glgﬁg icgrlﬁ%&gﬁ] g?th& ZLHF?& &gbgﬁgﬂﬁ@@ Jia thOdis BRI SPP to the

cor gtot I qui se synthesis nmet hod (see

mayfansBohi dvdemomtyd DRAT, . acbz!aeqing' inpePtRegpl] iﬁ@éssfo,r thedragtreent of
ol 55RO RN BAER M, b Y. semro
(MiBetnivih hirf, BRIABIckdi¢s, thitignogen &ic)em amijodyedrpg epougt:

according to the nmethods of: US ,563(%% UN) 5{8%%%% d
compgpad; qf theyangprosiig gyegiiic Apgm MR TBORSS OB g HbodY
i ' indid & | PANG &hdPdeeelERedng for the potential
ol 0 O 2k s e s
real 08 P DBOTE PCTBISTRO P BIAGS Potiles. eprttating (A Rlands

Qe £ 2 Py s I g
morb B adg may A0, Koy ol of AR R EuaiE
chithizic Bowtckahlirnkibadi¢sTOBROBS speghic ts Kowsnbethgdraadn and cACI10

0 ab of . Copj. ugat| L er .
R O e R
BioleBRANIRONABI7RY 4 Rindnenadei thetapaitie devalaiment.

(disclosing, e.g., linkers and nethgds 5 of preparing
mo r{REOHFFAPAVHCGAZCRIS Mt tnA dhcRFratn gPEPTRAgRES e

desG il %Qﬁhegég.t, SodvENKELShatidallly abidleiteNBPRdG dgmeits MAGT that can
enbodi ment's, the i nmunoconj ugate conprises an _
be used insbudy diphtherie A ghpinrondindingrictivatrammant fsliphdheripderdn,
i il | ; Ccin. | '
oL SRR TS5y LA bk A, Moo
A chigitilghassarcan ddelirDidobliigaddsinatdianthin proteimp Phytolaca americana

o (EA7} Bneiid 2Pt RoRs B linf Rl a8, gout,
sap%mé%i% og%gmaligin;%to%%]@nﬁg ﬂﬁt;ﬁgéélgrﬁ ,reég‘,ic_t'&f)n, Zﬁ&non.lyc;nr,] enomycin,
e eB Ty 8- B0 BE Pt feteBergt: 195 A varier of

rad:ib.ﬁﬁélﬂ@@é’r@"a%iﬁb%ﬁﬂﬁe Bﬁi&uaﬁmuﬁ@aﬁéoﬁﬁ%ﬂ@d arfibbdias. eEXditples
_ [ ”}1% e_dlﬁ 0., 711, a2]1$6 a3l , PSAG and 15( H nman et
inclatle 7 “Riander IRes¥améh’ Bg: $emgsaiayy teiatibydy gndgutosqxag agent are

I X H - t ~ e . Y.L
B Tt & R R
pyridgtatithiad) mogiondtel (RADRYy gndthiatane HE), dnindiougl deaimatiygs of
. .Gonjugated is i.ch, | aptifol ate, N
midegy i g ko e Rts Rt Fildegpimias
sub@@td), MldAREsdsuch @k ghubasiithydey, bisaizido eopbasiin (suetriy En -

Therefore, cellular _uptake of, these a%ﬁg%ﬁ%r ough

aziggbenagy BReranaigraRe) Avs- iR AP Ry e enhances
i dﬁﬁirﬁ | O 16n & FS68)S diidoVyanPeH BUcEHttoluend T6-AUSRYSnate),

dla%l erbeg%{gyi@% ﬁ?rﬁr%rnagent s)stlhgtyagan %ecconj ugated to ?héle)
anddhris-adstyd ifmeringf cantrmupdsisnehi as . 5-¢iElpergel. Bdmigrobenzene). For

st reptozoi cj 3 ISt - f ' :
N e o
10986$287) b Edrbon- 1 W.15belquiat-wsotheocHaRES @G H 3-ndstird dicthyBne as

wel |
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25as esperamcins (U S. patent 5,877, 296).

Enzymatically active toxins and fragnents thereof

whi ch can be used include di phtheria A chain,
wonesakevds ng active fragnents of di phtheria tREFB2007/070513

exotoxin A chain (from Rseudononas aerugi nosa),

g RO RIEA) 5 8 P DD R gt i foniugation of

radiBfileatifsto tRIBHLBbAE BRMEODFANGEPT Ot ei ns (PAPI, 30
PAPI |, and PAP-S), nonordi ca char ﬁntl a i nhi b| tor

curGentugatey ranrentiGodyAoHane 8 BPTE ST lecufefAxigs-tshfh as a

caliG@RLANA ma éﬁﬂcﬁhg l4Bsth @Rt hirbitadsa ritREHQINE laRd CC1065, and
enonycrn an e'tricothécenes. See, for exanple, WO

the 831valR3 21 thet tosine thaChavelievin 2FivitYQyg: also yyptemplated herein.

200 0705P /US 007 0513 89 The present invention
fufﬁﬁ@?"’“@oﬁt e 83 é\ﬁ‘zl nmunoconj ugat e forned

betivegie @fﬂ)@lﬁﬁldﬂb@d}é iamtimecergugata wothpristshanrantbady (fitll length or

t b I
sty ol maEtie) PHUREE! e BREsER Rar D BRrTe
de kyisisingis Bfe thifdotid iBIbitotsheniendct bp thyibimg tabutir i s e a
hi ghl’y 5 radioactive atom A varjety of obaMt
polyeeizaes Mysganangivagbird 1Sf0éﬂteq frem f’oﬁ‘aﬁfc”tﬁ“ﬁﬁlg‘ﬂ aytenus
serr%t?gif%c ?%‘%%t 8%9§2%18)b e@aﬁmagalsbtw&eﬁ%t%@éﬂmcmbes

sm 53, Bi 212, p32,
alsogh@du&’;e Maymwnmdﬂmmh% mﬂm@m@h@du@ré mgytepsinglesters (U.S. Patent

S ST B B oG
dlSdlm|mlgexéﬁibﬁ:9meSV\Pataﬁ l\gmgﬂmﬁ 2301 6248 BTHADS 6/ TABA. 2d),608,;
AT AR S R e S T e g s 4315929

4 39?%19!11 33 3429 adah | '593,%‘361%0941@@45966921 4D0.019; 4,450,254;14)862,663;
radi 0- or other |abel's may be |ncorporated in the

andcloljlddat e in known ways. For exanple, the peptide may

A e s P ey oee
conprgetembemus% thayweot: (i) melativeby a@ﬁwh.kb to, prépatedryi igEmengation or
eheRiRE GodgBiiot i Aierop 3 FpdeRiich oy Aghlondoletd
derivatization with functional groups sultable for conjugation through the non-disulfide
linkers to antibodies, (iii) stable in plasma, and (iv) effective against a variety of tumor cell
lings.

Immunoconjugates containing maytansinoids, methods of making same, and their
therapeutic use are disclosed, for example, in U.S. Patent Nos. 5,208,020, 5,416,064 and
European Patent EP 0 425 235 B, 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 DMI linked to the
monoclonal antibody C242 directed against human colorectal cancer. The conjugate was
found to be highly cytotoxic towards cultured colon cancer cells, and showed antitumor -
activity in an in vivo tumor growth assay. Chari et al., Cancer Research 52:127-131 (1992)
describe immunoconjugates in which a maytansinoid was conjugated via a disulfide linker
to the murine antibody A7 binding to an antigen on human colon cancer cell lines, or to

another murine monoclonal antibody TA. 1 that binds the HER-2/neu oncogene. The
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cysteine residue in the peptide. Yttrium90 can be
attached via a lysine residue. The | ODOGEN net hod
(Fraker et al (1978) Bi ochem Biophys. Res. Conmun.
chﬁns;drﬁ?(ﬁ?) can be used to incorporate iodi npet@donr076513
anoclonal Ant i bodi es i ngénmunosci nti graphy”
Chat al , CRC Press 1989) descri bes other nethods in
Cﬁ‘&@flﬁiﬁro o Ebni HgErRndd cqmiuealint pYBHY AT e Hman breast

canBG 01l hﬁ@gKb@RMﬁlcu SkRBssds yﬁrmi?fmmf sutb§ G EERNRE cell. The

protein coupling agents such
drugloenisgathiohiedgd 2 degree W@m smmd:)r ip thedtes metyin 618F0RY Y g,

e Rl R M heysaminoid sl oo
antibbdyumolkecwaalhal87 invgtanyiasidabnjugatd clastcdisw cgstiginc @gtotoxicity in
.di met hyl adipimdate HCl), active esters (such as
Gi succi ni m dyl suberate), al dehydes (such as
gl uiﬁfb%ﬁ%@hyﬁﬁémmaQOQh@tMrQ&eii@@Bjﬂ&%uéﬁMQiﬂkﬁﬁ aBlaftibody
azi dobenzoyl ) hexanedi am ne bi s-di azoni um )
to ad:@q,yt%pp 0 Eg{]ﬁ:ﬁlﬁ t significantly diminishing the biological activity of

elth@f the bR 6P M %ﬁzﬂéﬁ&@mﬁ@&% apedl, %”U@ei’atent No. 5 ,208, 0%0 (the

di i socyanates (such as toluene 2,6-diisocyanate),
disdipsyrecnftvihiad i§ herby erpresshypuumplsated by refersnce). An average of 3-4

n
meytard e R P B R BT B e
enhiiding dydoteticiad of, tarBet el emﬁ&& nk@e&&el(y]a%&)ng the function or solubility
Car hon- 14 | abel ed 1-is thlo anat obenzy1- 3- 30
of AP AL BARE S8 e T RO DT o0 o NPt o
enhifee @RtobOKEINY R EYthe He) Fina REH AMIBHAy. fMkytERRIoUBAl VAl Biown in the
radi onucl eotjde to the anti body, See W94/ 11026. The

art 4id opis pe phepiged by knovateplmdquer gk isplatef dfomm natygel segrees. Suitable

maﬁﬁsﬁﬁﬁﬁ aff dibdiGse nyP%&F‘lgfﬁ % pBrehiiG. geleE & Hd i in the other
exampl e, an acid er pept 1 dase-sensitive

patdnisrnd mongsitent puldb}ail@lqlrcﬁake& to lrchrmbhytt Prefekred meytandiy®ids are

R0 PSR P BIPRS00 o

of tfcli8dRIsind] MolcPalkeduich Bovarfoug BByAréhol Retyrsbe us e d. The
i nventj on ex conte te, but

co ounds of res
BErE TOATY Eﬁ%gr W@p‘aﬁwﬁ %/Wa‘é%é‘% Kiegpytansinoid

confugaﬁﬁ Al chuditVIRR ex , thedBisclddBY s UkCrable®o. S, ZW@ZO or EP
MPBH, SBAP, SIA S AB SMCC, SMPB, SMPH, sul f

ENMCS,
Pateg) 133 SRBB1. Quiifcs kMABCersR e EE 1208 | GO8DAmd U.S. Patent
App%%tfdﬁ I%V[]?@ 60, %?2 SHbd @ %/F%onzgﬂg dRUSEres of Wth are hereby

su00|n|n1 4-viny enzoat e)
expmsﬂmcgwpataltqd lafvrafelrfalbb eA(I’eb(gi%mfﬁytmnmdmoaﬁlgates COI‘npﬂSlIlg the

i G AEIBRGR o5 oS binais o PR BFESS

10/960y6:02 Hilep @8] 20040fTha ntﬂabg dyougs igludo distigdt gups, thioethdt

the a t' ody dr at es f. the invention,
SToupy, 8 ﬁlgqt agR B@t@ec}ﬁweﬁowr‘% Sy [abile
groupR] BtdiRfosédh, th@alﬂ)-ve@&‘i’ﬁﬁed-pit@nt@ kiRl Gn @l kKR b RJub €6cing
er anti bod through a linker (L). The ADC of

prefegpnAddifonshiinies goapreare detsyibedandrexpmplifinddsrem.
L5 O RO S B AR AL Oy o
bifupgtminaldiraigin qouplingepctis @mchoafs M—Smspullleakyhﬁ-I(I—pyxyd}ddlﬂ]imjfprqﬁonate
bod I K
e EERG L 0 PR OSSR b
imirtidolage (D), difyndlonsintdri¢@djves ea@xnd@atefsf(sza:hma diresiph ialliptmidate

of a dru i et th a bjiv ker
HOIY g8l tery Qﬁ“‘f}tﬂ%rdj%cﬁm@\ﬁdﬁl SOk Do fech pgligiabghydo)
by reaction with the nucl eophilic group of an
anti body. Additional methods for preparing ADC are

descri bed herein.
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20Ab-(1,--D)p The I'inker may be conposed of one

or nore |inker conponents. Exenplary |inker

conmponent s i ncl ude 6-nmal ei m docaproyl ("M"),
wambgderedopr opanoyl ("MP*), valine- citrulliper/us007/070s13

( val -cit"), al anl ne- phengi al ani ne ("al a- phe"),

bis B2 CPEY (Hi TORTLobEEOY) bpremsciiel b aniag
der&at(dl\g/%&s%éh Q@ﬂ)@-’(}ﬂﬂﬂ%ﬁﬁw& dﬁ?é%ﬂféﬁéﬁ@diﬁné &%Mﬂe@(sﬁcb as

N- Succi ni m 4-i odoacet
toluam TR angmaao;we Rete comta ek 2b biibene .4-

5o LPRAT el B AP R L8, HOBEADER I

pyridghijtbigapiopiontio (SJF]QB)I’(@sﬂssohJSt e Biochan. JLOTDEB-B40,1978)) and N-

fil .5 t h ts af b

suof g o g brepBeeCRRT Pt gy 1o i ki e
errbnﬁd IR Bay Eeh?tabheak@ fhermyt@gﬁlsfdl rﬁtﬁe@ﬂﬂ ﬁ@aﬂ@sqmmons,
resi aues. ar am no acl I n (0] ne

deppnting Rethg tmeﬁggte 1@% Fgr gxamplen 1t gter | gétrfqag'pl&pfs%eéi By

reac@mﬁ ShthaRsREdxYEerofr R «%’n%eﬂiloﬁ@l%hﬂlﬁ% tbEHDidHEE  The reaction may

valine-citru I|ne (vc or val
occu] & tior{ep memyplahammhx@xyé EroRp ghp ﬁcl)él po@t@ﬁmqghfy:d with

N

haviigydiyderxgl groum elngl prefenred ¢mybodimbnt; G Yinkaghid foomedatdhe C-3
resi i se.an anmino acid |inker

posﬁ@ﬁﬁgﬂ’@ﬁ@ﬁl@l"mg’ B 3p40RYS ng natural ly, as well

as 1mm@taaﬂgm@%ﬁﬁmand non-natural ly occurring
am_no acid, anal ogs, such as citrullipne. Ampnpo_acid
| i AR&pme erpeHBAtE: 5, theIBRYeY L EHS EPBRTECH# IEDodHOT the

invdntih E‘mﬁﬁ v &l b \dbfaytatflﬁroréo Eﬁtﬁt&ﬂnﬁﬁ‘é@% RYivRives, the

partlcu ar enzynes, f or exanp a tunor-associ at ed
aurlpfuabnse(éﬁePatmNoe p5§651488; SBﬂéﬁ%D rDol@tahas pmch@,mstanns have been

shoﬁrﬁ c‘% ﬁlgér?etcow%th g]flcel'gl.ﬁlgltﬂg (a?ttlga%lc§ Cﬁrﬁ%ﬁal?% gﬂé ir!n&ﬁ %Ic‘d cellular
divigioa (Proykd ttia) (280tedvacmbatgane guidipapother. 95(193'358%3584) and

hav% }aril};c)ag S| gﬁs %g@lgg%ﬂd%tlgxﬁgﬂ%&ap%ﬁgﬁ%%ﬁ gl 9{3&%4 t%?n%cmb
Aoe@ﬁt(l'mkhelﬂ S126po% C08yd)atThe doldQatAndbmRristhiih Slug n@siély may be
dr oxyl grou ps are nucl eqphilic¢ and capabl e

0
stagRescn PRGBS RPN BT DA 14 L RO GHY fginus of
the?é r@P mlol BK@K ORIV R and |inker reagents
cl udi n% éﬁf active esters such as NHS esters, HOBt
estFeqﬁalpldn:ahlo‘tStﬁfmé)QdH@n@ indids thaNrtgesinug linked g kyI

mor?c]ngeél%ﬁ%ﬁ%{auﬁ %k'u &qgéieé &4 %)?(dyl??l goesgg me %&n n{eltﬂr)}lw)alme

Corﬁiafuhés Qapmblel df@?dmmaﬂimm Ligadei, bISeSeir. e rlﬁ/|9&3 640 ﬁled Nov. 5,
ul.fides, cstel e.15 bridges. .Anti bo nmay
2008 RiHEOS S ot 5ich FAb RSy IGRT B er ik B SREhy
by ’Fy??%%l?ﬁj@bu&ﬂ—lﬁéﬁe@dﬁxgﬂﬂﬁétﬁg cﬂgl n@e i{ rlﬁﬂ&il i b}aﬁnﬂﬁgdpepnde bond

(dit ei t ol Each cyste e Wil thus
etwsmrﬁw R BEFEATIAY |a1>19s andjgy netda fragmonts; Shchprptide perds e be

prefddi, FrQRAhpRULLEARRID ke 1&1591&91%@&@%@&5 TR TAE] @éée%d SkRb®r and

ant 1 bodi es thr ough "t he reaction l'ysines wt
K. IZibicpd e Reptdesit voTmedt pp 361 é@,glé’ﬁﬁ )Aqaégmctﬂrwg) ﬂhai 1s well known
ofo) rsion,of, an am P ,al . I j
in th @éfg 0? %%)ude chegus 3 t'frh% élb]g : %{%lggt%h‘ledrgg%?)%: u ym%%lr)é)[grepared
acciﬁrdﬂxgrm te rhéib&ch@ﬁ')U$)§635ﬂ83 ;AdI6780g 88y Rettittend, (1989 dedm. Chem.

so s LRl R L R S B SPRLEN. r i,

cysteine amno acid residues). Antibody drug
conjugates of the invention may al so be produced by
nodi fi cation of the anti body to introduce

el ectrophilic noieties, which can react with

nucl eophilic 25 substituents on the |inker reagent or
drug. The sugars of glycosyl ated anti bodi es may be
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30 portion of a glycosylated antibody with either
gl act ose oxi dase or sodium neta-periodate may yield
carbonyl (al dehyde and ketone) groups in the protein

W des/060WA react with appropriate groups on tPEr/tisa0g7/070513
( Her manson, Bloconjugate §echni ques). I n anot her

ot RPasHIn oLl BAROPL LML LR PO AT si850-

8638l REDIrOsial 2008 LN szm@hﬁomnﬂpmcmz@ hM@ﬁorﬁcEthylvalme
al dehyde in place of the f

am
Cowﬂ%@%@m@@m&@m@i@@@ Q. éNO( &/863}7%@%#16& Nov. 5,
2002 E2dby ifich &e@b? FAREMIAL &s GRemly (ﬁs&&@nﬁ-é% lﬁaﬁrs and methods
5362852) ch aldehyde can be reacted with dr ug
of mmaeng/ monomqath}d@ithmm@gmﬂslsech as MMAE_ﬁmdéw\@@ conjugated to
gleophlllc groups on a drug noiety include, but are
no' limted to: am ne, thiol, hydroxyl, hydrazide,
oxiifieCalityehndzinne, t hi osem car bazone, hydra2|ne 5

B OARE SO b o GG A &1 B B 1

mVQih@ﬂ @&njﬁghtddl 1B Iéﬁé oflbRtdaReheamebil inﬂléelﬂesf epgealicheamicin famlly
including- (i) active esters such as NHS esters,

of agiiefies, o eapihis o ETodscnE AR Plec ey Plyadbresks 7 Suarpk%molar
con@{hgf z Y*‘lor !E@Ilpkeﬁ) ratioh! SPo&ﬁﬁl%QéE BRGhE Eﬁf@hgﬁﬁcm(fhﬁﬂl} see US.

car box and mal eim de g roug
patehlta.‘eﬂq’?a}ﬂyéﬂw 586, 5J§Pdh6 &2&7&86 536%7‘]155 AT He 5,773, 001,

> 8’?725(9 ﬁ%ﬁj I Na n?}@l{l&%he?#a%%ﬁ]elsd %%E%SJB e s y n tgﬂge[ggﬁs oﬁ?f@wheamcm

whiklengy be afed DivAudin putcoemstilsetades, p'écmgf , Nagetghp ', PSAG and 8,

SRR kTS R L a0 LB B AL G o

58: 8260008 919@8 } AdakBE afRLMkdnelEnt . Shpzﬁéi@éitomﬁherdﬁﬁ C&@r)arm@e

desired erties of the conjugate. égt ano

Ancihgg @aﬂﬁ%‘ff mthabihe ppdRafly s8R boenRsaied @SaQ %chals o antifolate.
Both LRRBRIAG N 08 WA ARRLAEREANNNiR) of Rfion hld doh kQBilY Bross the
tunor pre-targeting wherein the antibody-receptor
p 1amm@tgbu1aee | Bhesafoiencadiubar aptakoofithese pagntethrough anithods epelipted
val of the circul ation
mtema’ atlon %‘Taﬂg Rl?alﬁlggs ténl?kég%%]t%heff%&g]d mnistration of a
Ihgammmxﬁﬁﬁgmcagﬂmﬂln) which is conjugated to a

t X1 G e{a‘xé §. %%Srﬁgr%lg%lﬂd g]gt %%]%%dies of the invention

mclfu@é BUN&!, kiedSo-00% rvh@h@smeadﬁdarmuob@ﬁlycﬂofhetfmly aﬂ@eﬁfs QRown
are B*]fared for storage by m xing the anti

collgtine g HES RSOt sa e 91 D PREGE A0S o ey dRello. s well
asd%&%?ﬁ%n@ %@%hgmgpgﬁpg@ple carriers, excipients or

rs {Remington:” The Sci ence and Practice of
Phamzsmyti@ly hotedi toxionafiaments thereaflyehi ¢hogambefusednelodes

dip (laryat gq lo)_(l&%gmlg a%t%ge i%ggleég of dﬂ)'hjth%q? E(%Ff]éluﬁlr)%lg g;fceham

carrie nt's
(froﬁD]PHeﬁdmﬁoﬂa@ adbgihee), mo&nhs:hah dblnie Al csaivg eodacudn A chain, alpha-

entra enpl oye and. e buffers such
sarcyp OIS clord Hrp S, G i g T e et R Ao (PAPL
PAPE, g8 PA@D$)I kRS cHafliv gl iR SRR icEotAC bapadiadla officinalis
net hi oni ne; preservatives (such as

1@@@9@&@@9&4{1@%@% BRENFSHPCIy et sy cifpand the tricothecenes.
h I | chl ori de,
Sec oK BARINO WEID30/Y05 ggl;ﬁmg?fg@&@té‘r@@ 1

benzet Honi um chl ori but yl" "or
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benzyl al cohol; al kyl parabens such as nethyl or

propyl paraben; catechol; resorcinol; 30

cycl ohexanol ; 3-pentanol; and mcresol); |ow
wombauear wei ght (Il ess than about 10 resi dus®yus2607/070513

pol ypepti des; proteins, ssch as serum al bum n,

gelatin, or imunggl obulins; hydrophilic. polymer

S UK RESS BRI Y FIom g e BB needlleals fpied between
an A¥EdYRd aGbibaEHdRith ﬁ&@é@lﬁﬂlaﬁﬁ\dtyl”(b.ﬁ.t, b SibBficlaAkdbmd DRA

or |ysine; nonosaccharides, disaccharides, and ot her

enderyclroby/ b eesdioraribenuplgasgl BB8¥e nannose, or

2008] SLOTSE R ER ISR TBn G B comprice s ighi

radipadive s®m. nlnaidtp bf ratlivedttie dsdopes ars eviablylfor the production of

salt-form ount er - ons, suGhiassisagi ys ,ned al iss 153
racig iR an b Bl PRI BT oxbe) | aRET oRe ™ Sm'®,
Biﬂﬁ,qlﬁz,imﬁF l@ncsluﬂﬂ‘olaaha lrigd(solﬁ:y )GhLmﬁWE?iEEW?nqucmﬂ'ﬂetmﬁon,
. pol yethyl ene glyco EG.. . The. forp tion herej.n
it may eMpGREdpHOMHbYE a@ﬂhfgf W%}%}C\ﬁ@l Sn{ob RS o5 or 1% or a

spi 1868 $Sau¥l cfiQhadrliBc F@Bﬂainﬁéid}@ﬁRL RHGR (IO kW& magnetic
treated, preferably those with conpl enentary .
resquendevinggiag, Mk sudas igstine HRacggw) ipdinpfldbtingig@hl 1dt Ragrine-19,

u ' in.conmbination in
cart oY, FROBAL S PRkl PiRRAse o BT, T 0
Thdhacidiv-eriotgr bl may brigcogiosdedie tentonappedn known ways. For
repared, f.or, exa '

m crocapsul e | e . coacervati.on. )
exaffgfn i FRReap B T EPrA RS PSR B Eh o acia
syn@¥igy sul@blp ey poyirees inublofe, ©F example, fluorine-19 in place

gel atin-m crocapsul,e and poly- (et hyl et hacyl ate), .
of et alrblssuch @dpec el Vel £ 1Rec ot daPmﬁwﬁ'ﬂd} dviaa
cysffle rdsedut iS YR LRPBdd TakriRX 30 RAEhe Jita BRE HEBSIysiat RURILE. The

m crospheres, m croenul si ons, nano-particles and

IODRAEY apghrdeEyaker ctiah(1988) Beehers Binkys. Bere Fomaehnilyd@s7) can

o 5SRO AR 1 DS A PR

(Chhial, ORCIPsed 108 describeyvathadnithedstin d¢tibn nust  be

sterile. This is.readily acconplished by filtratio

¢ nrlmteeie af e anfiqdy and FeRcxmeri g be tade using A vaikdy of
bifudbSdnal fﬂ;@d:iﬂ SuPHBE 2 BRALRds R GecithiyidyB 3 {2-ppadyadithio) propionate

Sui t abl e exanpl es of sust&jged- rel ease ﬁre?ara%%$§§
(SPPR suerdnmidyl-gelPhrwalsrraidpmethy ) gxclefexayt | ARy Bphodt t)
imifREhibHRE gﬁ,m@nﬁm&@%eﬁwmg&&% (sibhQf dhﬂ&h]i:]l adipimidate

I nvention; which matrices are in the form of shaped

HCROmetive edtes (sueh g distcrinimgidybuberets), oldspydes EsuciErsaiplaendagyde),
bis—ﬁﬂé&g @61’]:2[?0%?§ {g&(ﬁls% Hw{pr—:iz‘f(ﬁ)%eﬁz'aﬁ) ﬂ%n@cﬂﬂﬁ%}, BlsSdiazonium

ydr ogel's rexanpre,
deripafivet Rsubly dv laxetihybrinmebiraoyly-ethylehedianine), diisocyanates (such as

ol y(vi.nyl al cqhol )). ol ylactides (U S. Pat
cone $b oy Enel S isp SR PR PafacsTih By g auoro 2.4
diniobtlzehe) O Fodt SRR, 2 Aoh-ifeamanatl n Bt Pithaoe aydadpibed in Vitetta
acetate dﬁgéadable | actic acid-glycolic a%id
et aboYsrgerad’s I AT ERO%R. CadopUpreiisEpsupeyiriopenay it
VIRIASRRE 1 Esnid fREITPR) ACntex Gy R0 EHelRk Agent
1na§%%%lyne§&and %%%%?%%?ggﬁacetate)? and g%? %E-(i)-%-g
for pyjiegasion of spdicoucledtile tavhiclaatipselyy freq WOMAH 036 The linker may be a
« 1 et hyl ene-.vi ny. i C ' ' '
cicibfy 0% hoB SR8 0B BTN AT IEBAE Bk ExE an
acidbilalimkchypdpidpst-sensélve diskerpplot@ebile linker, dinetktyd kinltdr we
peri ods. Wien encapsul ated i munogl obulins remain in
the body for a long tinme, they may denature or
aggregate as a result of exposure to noisture at 37C,
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30 resulting in a |loss of biological activity and

possi bl e changes in i nmunogenicity. Rational

strategi es can be devised for stabilization dependi ng
woogioaersrechani sm i nvol ved. For exanpl e, if POTEIS2007/070513

aggregati on rrechani sm i s @i scovered to be

disyeeoaA @@é ?ﬁ Br Rk P B g RS- Paren
No. 308 @Y erua,@df VO
35087 000 F05PG 7US2007/ 070513 94 sul fhydr res
| yéb“hlcpmmwgs of therinaen inexgEpYY PURIDPIRSR ethniothw
AD@@%%%&%%@ 'i‘i&%:erlfédge SB@MPSPEM@SGGWB HAES ,L@Sﬁlcc
cifrc Use

opl ng spe ynmer matri x conpOS|t|ons
MBANMEBRH, BBAY, SIA, SHeBHNMEEnSMPH, AL nulfeliMES. a@@uGMBS

RS ST S, BRI sy

(sudRirvidges!- ﬂﬂilkc}?ﬂ)&e)fo SrizohtlreEQMCB _gremontm_l@me]ﬂg_t aagatde (agmirom
n r n I
Piciis Sitrent dooricn RERehIbb Lok See B ARt g 070

Apfexdeb fan B8 FRY bRIBECONDT I S1 g adri ni st eri ng an
fective anmount of an anti DLL4 anti body to a subject

| n i Besparafionsef eRtibedy A peeanjugee n one aspect, the
| nyeatd a%ﬁb%%ﬂ%@oz%{ﬁ{eg @QEC Qf thE GRMRD an ABLAY LAY)Gs

bl ocKi ng 1 ng gro of a tunor or cancer,

confugetcdet drods nmcmqhng siomgics A, mgsﬁ@lut htp aaute¥rdreg mgieties per
L4
antigggys ﬂ:gﬁu%lagg}(%g@b %e AD%ngfl F%?nﬁxlgr% gna gp%“g‘%%’ g@e\%?zﬁ %utes

emplBYRQbigailc PicaMbtlesadtRhk@dadifions, Mmagemg kaotvo tmthpsesskilled in
cancer, and/or a ce]l %Ol | erativ

the gmp gl | A TP BIG OB G PRUE P e Rt vilhp byglent inker

readHl, 'to Bk Ablb, B0k bm%t béhdafcilRiee @%; rdabticie®dh 8 tirugtdicty D;
ea nment . In one asp ect, e invention

andfZoehation ofre nkderwhilisrerouprills: @&@owﬁgw%éh%@ke%’f linker reagent, to
forts LPs BE Eggva %PE&H&; klolad bg Eea%ﬁ&?%{th We ﬁ@@bﬂlﬁh@%roﬁ&?of an

anti™ to as ect 1 n need of suc
antiboésat Additional metbods mspepmngtmléclalw@sm’t@d hpticvi des
nmet hods for treating a pathol ogi cal condition 20
associ ated w th angiAggneB)s conpri singladm ni stering
an effective armunt of nantl- L4 antib dyto? link
s ub RsdinkprmEERELoFIPOsSHH OF QRIRE RS oprippEts. " Excmplary linker

conﬁ‘ﬂHﬂ&% MRS 6- rﬁéﬁanﬂﬁk&%ﬂqf M@’) R dPPopass0 CIMPEvaline-

angi .ogenesis is a tunmpr, a cancer, and/or a,cell
cltrpﬂmb(fvek ). lenifiehenidalanipg ( @%ﬁ@%ﬂ@&}%ﬁ%f oxygRbonyl

- 0. ChEh Rk (WEPIT) AGLOGRRRSH 3-(N-
CoRE LA SR PR L AR R, G S B eaa 3 (N
malefraibmsibyip cydoltchancantarbogiats(“GMEES and Peudcimimisah(4-iodo-
ace?yl) gmx%c% In%ate (t éﬁ&né”). Additional linker components are known in the art and
some are described herein. See also “Monomethylvaline 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
pentapeptide. Exemplary dipeptides include: valine-citrulline (ve or val-cit), alanine-
phenylalanine (af or ala-phe). Exemplary tripeptides include: glycine-valine-citrulline
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ot her species. Accordingly, the antibodies of the

i nvention can be used to bind specific antigen

activity, e.g., in a cell culture containing the
W@bS/g®™Ss i N human subj ects or in other mamMBECT@R2007/070513

subj ects haV|ng the antigen with which an anti body of

th L t.ian 0SS- eacts ( chi npanz baboo
$retor 00 £ R RE R Y Eeliidly) pAEEs s issidyes e
cozﬁiﬁ@e 30 a@HIQdid RIS C&Iﬁﬁn@fnﬁﬂM%h@% ot:aﬁnﬁgwa%ﬁam}o Rs Gl as
be used for inhibiting antigen activities by
mines AMERGLACIHY aRheorartiBBY goaiTinig anpeo agid replersswich 2t ¢itplline.
Al 4c rﬂttk%ﬂ:dlﬂ | fn¥nts Sad lgg‘degfﬁﬁgdj ndPJ ﬁ%@%ﬁteﬂ SQI%CHVHTY for
antigen I's a human protel
cnzg0ady @wa%lﬁGPpBﬁ@tﬂé’d DZPHI3 fc@@thpleﬁetumobmsomd pro&ase,
Caang eygy 81) nventlpn can be used in a nethod for
ﬂbcip Aai ing A aftt | eaﬁm npgcg‘ifbj ect suffering froma
di Souctieiphiis $ipa b entibodits intide e dreait LEeod & ) Rssindhal

and/ or acti. co r|3|n adm ni sterjng to.the
amigg, 570@3%? i%rfﬁj@ Egsmtlhse BnVERE (Bf) sc%@ﬁalfl Hie! Eopps, e.g.
cysRiel SRANV) rs]uéali4 ﬁy&ﬁ?ﬂd%@ i é%@!kﬂ%%he?é ﬁfa ehtal %/13 élﬁ%sylated

antigen 1 s proteln | ecul e and the su JeCt

Amjng, ﬁllq{mdrhyé@ﬁyle@@upsm @d@phﬁh@ lapd capglele ofi jaeting te Anmbe
co B TR, YR EESAE BRI, e Py ptucing

(1) stibg @(mtrs smch abél}@ momwmmmmn#w amt acjbelidas (ii) alkyl
een, t ed i,stration of

and 3531 bSO SH6 S8 hfBauemids, ARTHRUREF S kS SoreteiRbpnd an

malaindi dé)gdypgafcdrﬂaﬁl dnfipeditd ieive eafcide: iagrohRinsli@iIfREs i@, @steme
uman subj ect for thera e%%lc purgoses Mor eover

bridges. yMit{hodtey maw be meds FRAETIYS TgRoQapReHen Rithiinke reacenls by a

treaftRdht RHEB e R eﬁt&ﬁ&]ﬁ%&bffﬁ(ﬁ{hﬁﬁfei@ﬁ NEYnt stwﬁe Eﬁdéeh»%u
i mmunogl obul i n cross-reacts (e.g., rina
hgg gtoups

thusviotrs cthegreficallsttepirenstiye thinl poeleaphales. aéd ﬁowhnumop
an RGPS5 SR 10 081 s FHED AR
(TnaWﬁwwgcwDn$mamgubmﬁyesmnbfmhanmmmﬂnaMmalGhmgnmtmDIgnups

ma PP RS e oL kRS R SRS i osipa e o three

fourG afmb& dystethe r&iducead.g., gbrﬁlhirhg tmutslR laaybodied 968554t orfor more
prevent/del ay rec rrg&g@ anel i orate, or prevent
‘“mdﬁgﬁ%gﬁﬁm“6¥§8?ﬂﬁ'§m‘ ondi ti ons aSSOC|ated with

ex %ﬁ%@&@&h@ e qgat@scaﬂtué fnVerfon Y RIuREH hy98Ddification
nmol ecul €s. | ary di sor ers |nclude

of theaangibedinta mtrqmpmlﬁ@tm llﬁsmm@s whick e#rareacd wdth|reglkephilac
e e s S

OXICbJpEIdI el with p@mdaltmusimag teagants &7 formlaldelydeam &etone groups which
ancer,, non-smal ] cel

mal | -cel |
it S o B a7 5 SRS P R D peoting i
SchiffibGt BRiBs My Fdien 4 stitde lilaipe &or iy HeheduRed, iet D BeYMohydride
hepat gcel | ul ar cancer, %Qgtrlc or. stonach cancer

feageﬂfé (RErRgtablestmige Hpkages-nlgyong SAOefimepl FrapiEm 9l checehobydrate

portin! GTR! Ao TRed ERIDOUS ¥ithCABGS act¥ dkidBE: drRBGEEN mdid ¥&fodate
cancer, bl’adder cancer, cancer of the urinary tract,

maméplétc@nbanyl tieldehyde 28¢ hﬁ@@r) grazob énthe areten that @otredet with

L R e

embodimRt, prq:tems tattaning N @n,mmhé.eviab octhnoaing rdeslnmemaih react with

T N T VT T e N

| ynphorma, brain, as well as head and neck cancer, and
associ ated netastases. In some enbodi nents, the
cancer is selected fromthe group consisting of 30
small cell lung cancer, neurobl astomas, nel anomma,
breast carcinoma, gastric cancer, colorectal cancer
(CRC), and hepatocel |l ul ar carcinoma. In sone
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96 In certain enbodi nents, an i nmunoconj ugate
conprising an anti body conjugated with one or nore
cytotoxic agent(s) is admnistered to the patient. In

wo0eeobodi nents, the i mmunoconj ugat e and/ GrCTANR2DEFOMOS13
to which it is bound is/ase internalized by the cell,

ccid (RrDisEB gt e P D PTG e epas Gt L6 1S SR8 Serh
alddhlddlaN @8 reabRd Qe LEL HHofRNr LilkBenueophiti ¢ agent

targets or interferes with nucleic acid in the ta@g

celllikewise, owaeophiiisdirerpa n adms Boieytiesipde. Ayt nqt Ay
axm%z ﬂlug’llt ﬁgc{rg)%ﬁ %jﬁh&iﬁa”&ﬁ&%t }gzka}%ﬁle Ptﬂlo)ééf”}ﬂg{ h@@idﬂ@ rhydrazme

cyt ot oxi ents | e any of
carhbh?.lmt hﬂ]rmﬂhjairandagbnpss:apdﬂ@df thettie to (smchvaent zlvonds Wlth
nsi noi d ur| st I ast at

elecgrggl?lﬁﬁ grgHPsC?nnl)l cf, mpIe e%aéféit ker reaé%aP 8 mcluc{mg 51) active esters such

as NHD QRS HESEsRF s, da1bMAmens andiadié B.Sl&les J(ﬁmkymd bexgzyblalides
the invention can be used either alone or .in
suclmﬁ&ﬂqaa%%#ew (tiH allehwies. k5tApeS o1 bR 40 Ml gimieFI0MPS For
%vel?na A%k Pasd¥in Qf)mgﬁ'ﬁng 1RY¥ ﬁﬁﬁﬂoﬁ? afYytb®xic agent may be
co adm ni st er ed mnth another antib
madshe gpbhecepbineiidedigames @)pepﬁlckcqm@mg @esrclre%h pEDhA may
{
or SR RRASIAORULE SANRL T 8Bt B B APEILL o
anothehertscpaatyd hg entdi®) enchfieg e liaker paptideorchictodoet et destroy the
lnvention % ibits tunmor 15 growth, it may be
desifed RPREEHES @ecpggmggfa e to conbine it with one or nore
ot hg ket AehapabidEmagent esybodf ek bakegugand tbiat"sctptam (such
gromh, e anti-VEGF agents includ g anti bodi es to.
n}mﬂm foriugimation e fumoT G- HEReIng ¥ %Hewﬂ HHPORRTSOERIpT SRRpeate
is alffnRhHE ﬁ%@fgzﬂ%ﬁt kRl b9 RerhdVal @Jﬁiﬁb&ﬁuﬂ:onﬁfght% R the

eam I rradiation or therapy with a radi oactive
circhlatied winggenringsagent 2ad then adminigedg) oSudizaedifsignayidin) which
t her api yned admi ni stration
mc?ﬂﬁ%ﬁ té% Fﬁ%%?mggﬁyé ?§£§g§ﬁ%§H§9e included in the
Ph@mwfcamm@mor mul ati ons), and separate
nlstrat .n which .case dministration of t
A Bt oTRUs e g Ret LR B S peifeo for
stoxfa%i Pl tha et BYdg hedhi @R defirddhiegidel] bﬂplﬁ-tty i roppiynabr
erapi es. Cbnblnatlon Ther api es.As indi cat ed,_abgve,
Pth’lﬁB’giqarUE ARERAPlE CaRyicHRe SXHRIFRYT We%a%ﬂlwségﬁféglgf% {Kﬁ‘i @1’18"5?1 and
Pra@ﬁ&é oé" Phrid éOﬂ‘irEd'thﬁctYOO(ﬁ) AL Rdrit SATagebok bdlu@diR} ﬂs}@ﬁhlhzed or
py. Fofr exanple, anti-DLL4 antibodies are used
othérriric fisimudetionn sAwepiﬁblﬁ IgRirieEsaprciienth oF siplilizgre are gpntoxic to
recipl A o] {3405 ggi AMd &b ﬁ&g@{&%@ﬁ;@%&% & ﬁ&&éb%ﬁ&@é&éﬂ fUS

eopla f~ NON-Neo itions. In on
phoepﬂmd citatel histidiae mahpth@csatgamomcmpmmwpﬂxtagtciudmg ascorblc acid

co ition is char ri zed,b di.sor
R i S R S AT A PN G
hex&i8thakivh-dRldflile AhdnizA1RehuG 2 Alobige, HonAtHvinfuns ti86dt; phenol, butyl or

seri al '15 or in conbination wth }Hother a rLtQ t hat |
bengylraleonel alkylpargsas arch g pstiwsor Ry @praben; Cfiee § fesorcinol;

cycﬁﬁi@%%l t3'ﬁ%ﬂtaﬁ£1 234 RERELH! BwRBATA W R (less than about 10
Al't'erndtively, "or additionally, nultiple inhibitors
res1dﬁesl))ptt14pft:m:1€£b pradeing, sichtassem albumin, geiinaemWIOERbTBY;
hy, ophtﬂbcepa ynéerg S‘hcg ag%gwgwg%n%?mglgg & oitih Eﬂéhtaé‘ggrgi‘ﬂél Yy
uﬁ’nﬁﬁd Aghragorplistiding nazinise, oglsine; malmamhamﬂa%fchwechaﬂdmnd

2008/ 060705PCT/ US2007/ 070513 97 t

ot G TR B RETRASy S G 01 BTy e e at Sbbats such as
adm ni stration can be done sequentially, in any
order. In certain enbodinents, intervals ranging from
m nutes to days, to weeks to nonths, can be present
bet ween the admi nistrations of the two or nore
conpositions. For exanple, the anti-cancer agent may
be adm nistered first, followed by 5 the DLL4
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The effective anmobunts of therapeutic agents
adm ni stered in conbination with an anti-DLL4
anti body will be at the physician's or veterinarian's
wodiosszoeetos on. Dosage adm ni stration and adj useCET$200%070513
done to achi eve nmaxi rral nmhagerrent of the conditions
to be treated. The .
EDBR: w868 Srcbosoroiss ity aire gaBibh PRt gRRE G ions

such 8 4638k, mlbmpwmbfgl (anﬂbﬂeﬁxrﬁonipﬁlxag :Irfdﬁﬁ'meﬁi-mmc

Suitabl € dosages for the anti-cancer agent are those

surfaetaete fchys E%‘%El\&Wd PEHROBECE Blrrolyethytent lycpld PEGHbi ned
t

e DBV Shsyple) U s FRRC Bl BAEI POl
neceRayiforahé pmtmﬂartlhahcattdm bblmgareatefb,qirébltabbrtth@et\m‘él complementary

effi Si | i nhj bi,tor., The.t
scivgioh S oo reBpaRiel it i r oA -Sle iy prssy o
conf¥inafioh REAARA the BQedctiad for i pueiss®ht@dedppr oved

dose. See also the sect [ on enti él ed. Phar ceut i cal

CorpeSriEyeREresignts may alse be entrynped i miprocapy Sl prerares, o
exaﬁﬁfe' Ppdiesvang t@ﬂﬁﬁ u@@&cl%ar mé%&ﬁl%o%?er&h!ﬁdrﬁmr%x&ﬁﬁle

e sanme or simlar diseases to bl ock or reduce a
hydpaxyhthylyiebubsedir gslatiamigiecrsals and noly-(gedwirpetencylgicowt h
Huc%caﬁstu? SREFLGa 'mghﬂ?lgagﬁ@& @gg%gﬁ#b&oﬁ&aﬁpreaﬁ&%m
alblﬂmnlrmn@slﬂgmm mlctdmnammsg mmqjaaiqlaaraadhnqmob@subnhwnl s a

anc r tr trren{antrate

mage e eehif 1 SR AP B eyt v Practice
ofﬂ%ﬂ){&cg}lgngl JAittoni(20009. t 0 support tunor growth. Because

oSS o heRSOR AT AP SUEI TR eI VidD
reaaé’o%P&n]%lEK@dqﬁyl f? J[1§1:1 %o@ﬂ@%ﬁh@ﬁl%ﬁéﬂlﬁb@bﬂahé&g the

|1 C grovvt of tunmor at th € primary site as
wel Susamegbﬂ@er@n prapgranenmnaha prepsred: (fngiplle gramiles of sustained-

rele eefﬁ%gpda?agt%ngm fide tsc%]m1 ﬁ fo‘éltlll LPS1d hﬁrﬁl%ﬁheﬂjm %&?mers

"Her apeu I'CS. ny ant gl ogeni ¢
con&greng the hﬂﬂﬁnds@aimlmdﬁ fitd ihventionnehielr makiocsmrc iméhe frem of shaped

atigs - BT GGl EBYoIEs f Sostelidcin s malribSiagpude
te%h%@#@(?or%gn@&7p&?&0@dm>ﬁeﬂl Khnathedry@ate), orNat ur e
391-40 2004) Sat
pouwlnyﬂco@%pﬁwiq‘feﬁve&y Polo ook 2T copaECHL 4 ol tigmic acid
t acia-
B

gly@iiciacicGhol i bits rsﬁih sl th@ LURRODOAYPQOM™ (i etgmlmm)creupﬁéres

anot her VEGF, .ant agoni st or a VE eptor anta
cormRBTA RIS SBEITIOe P PO 00 JTP G BBk BRC D---3-

hde&%utyMpat%@ OWIQ@(%B%E%@— dubll 22 %?%@ezgiﬁ}l%c%teraﬁﬁ eRto ﬁ(:ld-
R-2, VEGFR-3, neuropillins (e.
glycmo Raid enmye}e&sfp apreisedes fappyaid P dbmpupis W%PB&IP%@
o S SR p L B S 0

for b thngamse, (HeY )ay denitisansegrspatabtegicast diexpdutRo mmsture at 37°C,

res@ag?gé é%t E.Sé)? %%lggs'léal\a/c%%tyoa%d\;{gs%ﬂé ghan és% ic’mmgsll’gg% 1c1ty {{atmnal

strategies can be devised for stabilization depending on the mechanism involved. For
example, if the aggregation mechanism is discovered to be intermolecular S-S bond

formation through thio-disulfide interchange, stabilization may be achieved by modifying
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5 VEGF; and any conbi nations thereof. Alternatively,

or additionally, two or nore angi ogenesis inhibitors

may optionally be co-adm nistered to the patient in
woazdth/aed®d t o VEGF ant agoni st and ot her agentPCH/HS2007/070513

certain enbodi nent, one oP4 nore additional

herapeuti c._agent.s, ~e. 0., ,.-anti.r e C .

sl R S b O R e B et 4 R oS B R S B wsine
apptdpeiat/ERGHtiacy, agbduvslopingrpedific guilgmeramndgti-ogemgsitinagent .

10In certain aspects of the invention, other
Usesher apeutic agents useful for conbination tunor

t herapy.with anti-DLL4 anti body include other . ,

R e B Ry et fpagaRied ok eoymai viro. e vivo
andlif 685 FRApSutic@néhedd. Nvol ving irradi ation or

adm ni stration_of radioactive substances),

cheRsthePagythe intveatiorsrTe vVidpy Hetarmsi RS Oyeynyng a ftumor, 2
canééﬁ,%% Q%@lg?f&li?@gi&'?ﬂ or BssbB&te@With iiRTcaSQIMLRALILL BRY/or
1 ereof). ternatively, or additionally, two or nore
actizgift #1JOHIL4 shelBethodrdiomprisive admimgsteringtapsiiostiviegmeunt of an anti-
jfferent antigens diselaosed ein can be
DL el PRt s P G ot | s it may be
berabheiaspbcet] the dlvettiadprb nidsd resthefzdoeduwoinge inbyiidkd, blesking, or
to .the patient. Chermtherapeeﬂ]tépic Agent s Idn.cert.ai D ffoct
PreVEEHREEOMR ot THPE AL FBACTIG PHoSS SOTRISHSF BRI BF Rk g Tective
amdtnt 6RAUEHISL L4 RIbodPto Rbfcbt i@medl (TWhéh RfatBezancer
cell, by admnistering effective anounts of an
antIaQB%?%’?Ctoﬁle m_v@gtlwﬁﬂesatﬁetg?@i fgigtgqqggg g tumor, a cancer, and/or
a collMRIRELATE SiorBoReis Ak AR GHETRIHELARGH I FARIHFDLLA
to a patient susceptiblFe to, or “diagnosed wth,
antibedctera. sulfjestan hestdyof shichkctreatrotrter apeut i ¢ agents may be
used in th onbi ned treatne hods. of the .
B e B TR e B e
confphieiin ab@irapaite & deiicansant efgalaati X Tidsanfbeds td@dubject in
he}gei under 25"Definitions.” As will be understood
neefh gr fug %‘EatB]Fmordi nary skill in the art, the .
apah opé hpb&, HesRen@dn HOGIIRY MehaRaut tréutiag e Phtholdkichl dafdition
general |y around those already enployed in clinical
assqcipdedapitioangipespesisoniEispRSHBIHE P A e iggtivgragrount of an anti-
DL Eﬂtﬁ'oﬁ§€orae&b LORG10d of Skt BERINGAL OGN %\fd&ﬁ]ﬂ&{ts, the
chenot herapeutics. Variation in dosage wll Iikely
patipdagival dendgrodi asgpcoted wich smpiafiepdstins 8 Qunfyei mepneereandén a cell

The .physician adm ni sterin re il be L 0.
prolfBRPr RS dn 350k HBhEis G b FRATE R Wndii g iidid Sie
anghoidbie8Btis anliAfaddile Abdvascuddraitseyeovi des net hods and

conposi tions for inhibiting, or preventing relapse

t urtBPregYEitt Teagisops ﬂgﬂeaneﬁ‘?ﬁe@rof&@ 1PV%‘F189\?W ?@@Fr&@g% from
othdr4pRies0MRRARinely, (R ABBEIISATURS inb&kibn SO Red & HiISEEpetific

describe a condition in which patients undergoi ng or

antiggnedetisily, e\b ipegsll 0dbTo sPTRDE HETRIigTro BulBIngy. sypiess e other
r - A

B e S

reagUfege chimphorendnbbor, emapset,amooel gis ot olgdsesa pig or mouse). In one

t her apy/ i not her a ant i - YEGE ant.i y therapy,. ..
el R YR SR Men e 5 Gone el BB the sl pgtios o
conpdliigd e h@tibodaRirthe higigho buddlthiiat@deh iictdgduahébited. Preferably,

treat . the patients or the 5 patients are no | onger
the piieep S P IARPTHSHERPIEFYE- ef fect from the therapy such

that these patients need additional effective

t herapy. As used herein, the phrase can also refer to

a
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condition of the "non-responsive/refractory" patient,
e.g., which describe patients who respond to therapy
yet suffer fromside effects, devel op resistance, do
wonots/wempond to the therapy, do not respond PCT/US2007/670513
satisfactorily to the theéSapy, etc. In various

emodi nent a . cancer 10 .i,s .rel t r

rel ’éﬁgeeer%qﬁ’ﬁ?éqm’c?glafm MR SRS g&? aélb%qun%de?l o tct:l%(gfzoér
bindif hiBanf@en Matsubje@ruffbriy frort amisoyder edodatd] with itvasised antigen

i ncreased, or tunor, size has not been sitfgagfi.ﬁa tlfy(h
expresHRfE §/or BRLVN sCOPHE S Mg SERmIgFrineio e syRirctapanfpedy of the

inveBioH Gldh @Mkt R afilidd iR hel AALRHTIBSu! PEFRESY, t6€ hiktSren T$iehuman
é%tern1nat|on of whether” the cancer cells are rel apse
proteirmeleguicomdtheoubleg) ia pdumen seiect.c Alterngivsiay Hosybiegiean be a
B Gl thh TolleX X wilibh ¥4 i Qe OVeRirt
TSk ottt i oo BT
furthérehd subjatt can be anmemad éitb svhidishoaptighehasrbeemintiogeasd (c-g., by
meani ngs .of "rel apse" or 'refractory’ or .
edmapigRio 8f B a7 OF BY SERIRSIPn oL AP Aot foligeas)- Apgntbodyof the
invér@ioA 8dr be\iEmitibRa i@ Rimassubicefon thetapewifc parpostapdereover, an
tunmor growt h. The. i nventi on Erovides_ t hods of
antihp @i thnprntipe griche A THEIS IR0 £ ORBRIGHOREHTE SYPETIRS 8"
antiEENGRE whith theSrPinBoloBuith SHRHBEs ?g.,a%m& pBY drifov@Bfor
r nore anti-DLL4 antibodies 20 to block or reduce
vetdrivery peimmpser s ammigebwodel of hyspgiscase Raguding ghq latter, such
.gr.owm h,.i.n subj : ' ' :
aniff iy WAL ror i G MBI BRICASY offspodis of the
invanion €.g | te@ing € dbdages dnyd tior doaises efddodnisestios). t he

antj-DLL4 antihodi es .are adm njstered.si-multane [

o FRecdn O R AT £ AT Q1o S Sg oY Biogl g o
prel @ daly levibkdade N hinbiagiic! SgfaR): dbdasssNdib@dernbt donditions

anot her cancer therapy,.which can be performed in any
assquiptest wih CXpression ﬁ%?ﬁch‘ﬁl%i)%‘&leé’ﬁ EWFHHY E%mﬁL*PHIG‘ﬂs for

ad r@i&h@iﬁ 106k SH9 G Rl de TR cBron{i iyRiphhY, BdoR0 dirBSms, and

preven e onset or recurrence of cancer in patients
leulpmgdbslyopbeld toligeanicivy. dene particutirtapmpley of gk cangrs drqude

WwWas Oor. |l S concurr fﬁl@bﬁd' ré -
A
cell&lﬁn@ﬁhberauﬁ:gi-sﬂgﬂ_ nek imgagectr, adengarcimm¢EGrhedn@guligeamous

The anti-angi ogenesis agent includes fhos n '
cargfigng ot e RE HOGE o bear 0 Thder Pl Pt BB & omaeh
canB&'ifd[fingd FhsRBiBteSHIAP iR bandideic aftickr, ghielay@ine seivical cancer,

agent is an anti-_ VEGF neutrali zi g}g ant i bodty or broast
ovaripp gneei [iYes canCCmPIRSEIRRErT(@BFHE A BEHMEE FEF- Reptomma, breas

' r 85l or Se4HnB cHdhoma,
S DTV A T T T T
saligany. gland c8cinPai dhdeey®r 582! oBGer. progeie, cersT. velvpbginggpthyroid

W98/ 45332:. WO 96/,30046: ; e US
B T
my 2088 1666708 RETHbmk5BAGT hOTOB 48heb0 BrPABBRIRGS B associated

20030203409, and. 2005Q112126; Popk et,al.. Journa
oy IO ORI Y D84 558 s RGP L rop b SHARE of
smMPEI0EHL 2368, nohehidsionita] malgesths beaR daimiin, pissicedaactr,

in conmbination wth VEGE antagoni st and an a t|-DLh4
colarsetabrsager (GRChapé Remstpcstulpre@idnare rl saps @HPQ:‘H%‘P“S’ the cancer
i r C ) -o0lo¥&®al cancer and
s B S B Pl G b ol ool T
breT# earmimbinb odgludihg nietasiativ &ris o thoapepnaglf-unct

t herapeutic agent) is/are adm ni stered by any

sui tabl e means, including parenteral, subcutaneous,

i ntraperitoneal, intrapul nonary, and intranasal, and,

if desired for local treatnment, intral esional or

intravitreal adm nistration. Parenteral infusions

i nclude intranmuscul ar, intravenous, intraarterial, 10

i ntraperitoneal, or subcutaneous adm nistration. In

addition, the antibody is suitably adm nistered by
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The anti body conposition of the invention will be
formul ated, dosed, and 15 admi nistered in a fashion
consi stent with good nedical practice. Factors for

wo Shshésssation in this context include the p@'f:HU%&HO%B‘]OSIS
di sorder being treated, tlge particular manmmal belng
treated, the clinical condition of the individua
pat Inegrtainembodiments, of imnhmodirgugatieromrisageh ketitefdy conjugated

. ' - hod ,.of adm nistrati.o
o YERb S . AR5 KIS P Lo T 5 £,
the Iimnngodonjugeudiaﬁdibr qaf['lgem id\ivl}ﬁnlefti? bdﬂﬂg it Eﬁﬁda}diz@@ﬁﬁﬂﬁ@bﬂ,

ut i s optiona 20 formyl ated with qQne_or nore

resil e Puhr et potisairicesy oF i amngpecbigde o Fwive the faret el
to whislOR BRids.| Th didREIbbMen( e Sidieat E%’e%t AR iR fSHCith nucleic

.0t her agents depends on the amount of antibodies of
aciq Wethe fivach 5lbrin ope sahedimant te criotq aenidargets e infeyfecsofith
miGt IR & 551y RAEridiBAL Eﬁaﬁeglgﬁn%&{ g,g&&&l %%&ﬁém%&& 2 %he

above.  These are genel y us I'n tAe sane dosages
chemethewipeiticatnnts nsted Atticinr(suabuts esnaytansived, heisatinbkiataen, or a

: f t0 99% of 1he heretofore 25 enpl oyed
cal BB, o HoRRethd SoPReofh biifiel i PV b oee

di steadedict hitha ppeoion ahde dosbameodlomorantidusiayiod fwithh®her

inﬁgntion §mhend#§ed alone or. in gonbination W th
COMPPREP G S P A5 teHR B FREg ehthedm g lon Ty i ¢9-
adnilgiBRRd vaith rldehet %MDY, cﬁeﬁ@tﬁ&ﬁpélﬁiclageﬂt(sfeﬁ&&dm BRIt DEF

of anti body, the severity and course of the disease,
ChemRteFEFutagcRIfk PHStSYtexia deqniss ret-eagiognnicagent(s), cytokines,

' N . S : I

Ry B )l O e D G Bl Sy 1 R
growtht itegbe partutaby ddiisibledt combof ittwith artetoe mabiragther therapeutic

shehan, -The. antibody is suit adm nistered to..
wsefff Sinior o tiiBi ef B & S A el g A bais o
VEgF.e Alltaﬁlraﬁeeéy, e a@aidm}agygne piveent m}aﬁ mm(ﬁde smo‘néd M;iiaﬁoﬂ therapy
_ I sease, about. 1 u to .15 /kg.(e.qg. 0.1ng -
(e-gﬁiﬁﬁri@)waﬂﬂﬁﬁtmdﬁﬁhq%@yaw %F%iog iged il e s B
anﬁﬁ&fg%.agmhrﬁoﬁfbﬁréﬂlt@@a i€k el 8bE Bldfude cMbined administration (where
20081060705PCT1US20071070513 101 whet her, for
the EyogRINere 2pgntue Mefuded inoths e ot separateifpimstations)osnd separate
duffstERA] UG 28 Usl i Elnt 3
’ m aht r ’anggH r%argné’ gg“é’ﬁ?“‘“ﬁ%&? %8 ai&fz)ﬂofg%khnléll I%;g%ﬁor crarltr)lrogf;ur
priog &y endivnigllowing hainfinistration aféint ddpuretithatapy er thEw@pies.
reQE%}%%m%dq%@js%rations over several days or |onger,
dependi ng On"{E"ondition, the treatment is
S ustsahdiedledistiovt, the hesitiobreHdBrRESInR therpicsth GAREQn anti-

1 onNs. OGCUr.S. e _exenpl ary dosage of the anti body .
DL gfpoBeis grmE’H%engWg@ PP BEERY- kPreEHEpiRgniid igbtibodics
are Y30 KSnbid{Hess with @ncallRf BcRAps@s 6f artRidladtu RARHKS

.Ong/k%E 4.0ng/ kg or 10ng/ kg (or any conbination
thergneatiesdp Yreatexpripes ragniasiceraoadicpplastiseopditipnsn thn oBughbodiment,
: € L ed. | 1 t : every
e BERTNRECAHLA EhET G AL SE AR B (RYPEY
associatedi withsabierremhoa podssirtdvan giageadrin t Thews it 1 deangbodybaan e

.x 10 doses of the antibod An i niti.al_..hi.gher
sy et s RIS Br P S ) B ibrnst ol St B coosey
purpogesaeitticn inSlhﬁ bedil cotﬁlipo_@bﬁeﬁ'@i' & sépiﬁ.@&: cﬁlﬁlpbgﬁd)ﬂiﬁ ?ltemati\frely, or

oXo) I ses. nistering an initial |oading dose o
admgﬁgﬂ =EmﬁﬁﬁwgbbﬁﬁﬁpéﬁggAﬁ?nBeﬁ@%&m%ﬂﬁ%intenance dose
of Tab ithinstraBéKEr 8¢ adth®1 2Atah -cal BVBMR sim@tRSusly, e.o., as
_dosage regi nens may be useful. The progress of thi's
a SinglfeGORPPSitian epas thp oidifire diserrt Sgmpenthaa pbiog the same or different
techni ques and assays. 15The anti-DLL4 anti bodi es of
the invention are useful in assays detecting DLL4
expression (such as diagnostic or prognostic assays)
in specific cells or tissues wherein the antibodies
are | abel ed as descri bed bel ow and/or are i mobilized
on an insoluble matri x.
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I n anot her aspect, the invention provides nethods for

detection of DLL4, the nethods conprising detecting

DLL4-anti-DLL4 anti body conplex in the sanple. The
Wotzﬁlgsm_ﬁ%gs '_'det ection" as u_sed _herei n i nc! UdeSPCT/Uszg(_n/omsm

qualitative and/ or quantignative detection (nmeasuring

| evel s) with or without reference to a contro

administeation h@ﬁeSasﬁmanvﬂﬁ@ruaﬁ%ﬁwﬂanths pdpiRtioReamdedonsr

Q
oo GANZELED G, 90150 QERREAPE A LD AP BRRAAO oy,
to WBEM@ ngomittis; d-:alnL% patsbntﬂmtjigben drqﬂdeumsﬁatmnboﬁh@gvccqi more

corgGERg: HrE P e R A BB RGP 8ot o

the BXPA %ﬂﬁhﬁﬁ Hwehié| ﬁﬁﬁ&ﬁe&%ﬁdﬁﬁﬁsmhoﬁ tor adyiistration of the anti-
(undesi red) expreSS|on I n sonme enbodi nents, the

DLIst angibady fipssisglsogeptemplaideer . and/or a cel

Pr oy fo B @ivie Uotth & OF BRfa peutlc agenth RArARRIAGS ind6PBRbtiord WRh an
i nvention provides any of i%e anti-DLL4 antibodies

antid¥islot antiibddheilbbaat tWﬂéWéﬂCﬁntSWé velarinarpp S AlisgrtipBoblysage
adnfi Q@J&oﬁ 3 %9&&%&&@ glnffe th aaﬁéve ial qﬂa{aggglen@épﬁg tonditions

es a conpl ex of any-o
to ba n’eated)L“I:ma dust Wh)lﬂ)ddChBOIldﬁﬁ du:pebé du hehghatora nszlth@lim of thgrapeutic

odi,ment s,..t he. c |
secfifo Be REAa) DU HESIFE P Ry TP Sulbsy bk Peancer
agefit@d thoddp Hﬂ%ﬁg‘éd&d& Hﬁﬂﬂieslowbﬂ&& dasitol thObdrdbiant ddionlsybargy) of
det ect abl y | abel ed WO 20 8/ 060705PCT/ S 00 {5010513
the auipcanger agentiand S angdakleb antibady, gln seitgin £

confﬂ)%aﬁﬁﬁ bPMe Hnitleré pdtbhtARY ﬂférlﬁﬁéhfcxpf ar nyinbie 'inlﬁ’fﬁltdi\/e fThe term
known detection assay nmet hods exanpl e,

“potgniiite gietad toganppovamynthe thestiguen of @ﬂle@gq:gztm@gent at its commuon
or a?;r)]rto@e(f]&og?eége atlgoaﬂg ts@cﬂ%{i %@t%ﬁ?’;ﬁaﬂn{&g it a#%sﬁ%ﬂ& 0.

antll“)ipmd;ly,tth)e froi-DLAA hiedies abl indi-caong agxntmme tsuigalple for the

DLL4, ent in m xt ure tect n
sang g BB Romiseuo B B P eHEIPHOTHES L P & rupg srovth or
groWih fadak@k cSR MRl e RBRYodithepl th artb chnar agaﬁiﬁﬁa{n ffi-angiogenesis
nmet hods known in the art which are suitable for the
ageﬁtartl cul ar sanple. The nethods of adm xi ng the sanple

Wit Ay BALH, E&H‘é ﬁt%ra%?‘iin thgiofBihRden®t isdet86driRgment strategy

ant i body/ coipl ex are chosen accordi n% to the
aimey ptemmbltmgglgydays@ﬁmem ey hgost viepselsyerired Tor providing

nutﬁerﬁrcrsu t%osﬁll)ps ! gtu%%pk&)w n%&‘%ﬂ%% hfogé’lﬁsﬁ %%vé&ﬂ%%hcﬁhmary

assays,
tumBn gﬂo)mh ﬂ:mi metetthig] shef am‘la@ldz@nmltfeatmmt pmmdod b}?rtheenYﬂhtlon 18

tﬂe ol | owi ng reage ab, L4 anal g

capf %ﬂﬂ}’ bﬂ:}@ t%‘}_}}??l’%ﬁﬁ gl‘é’n’éh f]efglglgT g ghe prmarnSic, as’ well as

pre@éﬁhhgﬁﬁwstammﬁmldrg gdhagrbbndall dteg lidrifotyullanthgstitack ef the
conj ugates. The |abel ed reagents also are known as

tumops byc@has therapsThes. | abel used is any detectable
fu %Eﬁypﬁﬁll-ét{gi’o PRt o HREFRBEer 1aEMAITHc88d WelRowh & the arts,

including those listed herein, e.g., listed under Definitions, and by, ¢.g., Carmeliet and Jain,

Nature 407:249-257 (2000); Ferrara et al., Nature Reviews:Drug Discovery, 3:391-400
(2004); and Sato Int. J. Clin. Oncol., 8:200-206 (2003). See also, US Patent Application
US20030055006. In one embodiment, an anti-DI.14 antibody is used in combination with
an anti-VEGF neutralizing antibody (or fragment) and/or another VEGT antagonist or a
VEGEF receptor antagonist including, but not limited to, for example, soluble VEGF
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bi ndi ng of DLL4 and anti-DLL4 anti body. Nunerous

| abel s are known for use in immunoassay, exanples

including noieties that may be detected directly,
wosMedsams f | uorochrone, chem | um nescent, andeCTUs2007/070513

radi oactive | abels, as wedd as nDieties such as

enzynes, that nust be reacted or rlvatl t
recegit 4ot SHECERehIEAFTOE. LEORRTaBOren DT (kUG NRPS)

'ﬁ%l kifl8 VR B R G0 Glebid Blr gl dntit VIBGFR
ﬁaﬁggg' ot ?Térjlfé@??ﬂg?gg&}ét hgt he bi ndi ng of DLL4 gtand

antiboti¢s, il Bolantlt ottt nkibitersod & HGiBetysosinedinenesiR TRarantigamse
sl APIRIE Y PSS AGE b} 08 61, ERalhl s of

VEGResd lanytoialsiagivns tenahfr Atteoaittely er hchiiif&inslly, awowelnoreas

nmoi etj e such as 25 t hat t react e
amggRarTey s R Qo v e B Pt i e Ste ek F o
VEGP Ghtdglfidt B 6t8eH Apesot Iﬂﬂﬁﬁalﬁ 2hbodififent, $2Hdr, more additional

3H, and 1311, fluorophores such as rare earth

theréwr@na@g@ts@fs g6 PRISFESEIEIENGM bE ediystered insggbination with anti-
DL %hea‘[?‘ﬁGFtaﬁtaE&:ﬁ%tVeﬁ{d' a\ﬁe‘aﬁn—aﬁgﬁééﬂesm wedael | i f erone,

ucer| erases .g., tirefly lucrferase and bacteri al
| udn f:etaats@p ¢dts o thpatventiol, other7dFrap@6y agenbcisely figf combination

d|h ph ne

D SPHIAEPLRSAAREhus Do et e R4 e
Iam@kgmm&ﬁaﬂnmﬁ?(e@mam@ywnguﬂmmeagrdkmnmﬁ?amaﬁrmhogﬁn@

se oxi,dase | act o xi das . .
Subg T s ShegO R o Ny h 2D st g s god known n
the %'(ﬂ@&ﬁﬁmﬁﬂl{ﬁ]@ tiRpedfy. | A}E@ﬁatﬂf@@' sedikdhionsllyg xvélasore antibodies
cougﬁed with an enzyne that enp Igﬁs hgﬁ;ogen per oxi de

bindipg Beisepg er trody engse differand pntiggptdisdo ein can be co-administered
ek hdée k@ bhdbBMbAi Brokines t
o USFARERSHLATRE oy P P i
the pagntal s, and the I|ke
200 /069%Q§§%Tﬂy8%807/070513 103 Conventi ona
net HOdS VA ¥4bl e to bind these |abels coval ently

t 0 Ipcotsn Kpeds, ﬂwhya&mhlpd@ades Iﬁonethcrdsdfa)ﬂm:kmgcm uglubing tumor
s such as di al deh carb iimdes
B gbe st L PR AR s P S B it pequist of
DLEJH %&mnlahglegémms Behibiee@) it dra@r fdee @RtobiReipesioMghits to a
t he above-descri bed fl uorescent, chen1|un1nescent

patigpfguaspiiieto, ghdipgnosgl with, cangsy. é)é’&ﬁﬁtVé' chgmythgsageutipgents
{ 1 ) n a non-
e /0 ok 0,82 SR Ry v
limiBing diarfich¢matheraBzutit @g@tﬁa@v@k@mﬂq 18 pﬁaﬁl@déltel‘eal undgr
‘TkﬁrqynoL Met hods, 40: 219-230 (1981); and Nygren, J.
"Et°%8¢hem and Cytochen1 30: 407-412 (1982).
Pr eAsewiliet undbelosd b tieisaoberdinenzskites thaah ﬂ&:sappropnate doses of

hor ser adj sh erox dase and al 0S The
chepg NP aHHc Ao Ve b STEELP ol Tt R SRRy e BLclinte
thefhPiSs WhHerdRlthd@bhotifra eﬁﬁ@%@écﬁmﬁﬁfékd@ltﬂkﬂielo‘{ € amﬁm@ﬁ &vith

for one of ordinary skill in imunoassa technlques
othaehemetherapsuting \eriatprsim qostasvilllikgly, Ceppeprad st ing padition
bei @&?Jda‘pﬁ%h claﬁ%%ﬁﬁﬁst @@&%&%ﬂ e @gl@%o cﬁé@émﬁﬁﬁhé n

zyme oassay, i n Enzynol ogy, ed

thqm@mmbaahdeﬁwmdedmaMEg Vol . 73 (Academ ¢ Press,

1 SY%BWMIQ%%{YIS Yﬁroiéfildeg' %1%&‘)8%% Qrpdl co%hﬂjomglgx?s far i 1b11:1n§rc%r grcventmg

rea equire
relapSsiamonplohadss relap’ﬁﬁ)hhberz:all IngtE.anaﬂus‘R m:;nag_ramhng rélee

anti-DLL4 anti pody from any. DLL4 remai ns free
cangiegl FIYh PR BARoTHE I gh T Ees Eaéﬁgﬁgwg Gt efed

either insolubilizing the anti-DLL4 anti body or DLL4

anal ogue before the assay procedure, as by adsorption

to a water-insoluble matrix or surface (Bennich et

at., U S 3,720,760), by covalent coupling (for

exanpl e, using 20 gl utaral dehyde cross-1inking), or

by insolubilizing the anti-DLL4 anti body or DLL4
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i mmunohi st ochem stry and stai ni ng protocols.

| mmunohi st ochem cal staining of tissue sections has

been shown to be a reliable nmethod of assessing or
wodBlisReéAHNg presence of 25 proteins in a sanpCa/US2007/070513

I munohi stochem stry ("I H@') techniques utilize an

anti body to probe and visuyalize cellular, anti ens in

withsne.pr mgEharenily awjlabls thsraes & - 6rnc) gpRIst 81 o
chemqgﬁlgﬁggys iion %g%%g Fﬁ%@r@aﬁcﬁﬁlbﬂﬂ thefaplylaf@MEbiBlogkel |

roma ically a human patient) may
therbiwfmmmoﬂﬁmmwsVEGF gahlpﬂdgrghqrm patkculasina sgndagdgherapeutic

regxﬂlreg gcfrgg ar%({}l q;‘a??ggﬁre@ 18 not cth%l%gﬂ@h&ﬁglgag% @re{'réegﬂﬁggﬁ'f ﬁts or the
patiait§lard@o Il(mglsﬁﬁbeaw@g a@ﬁber@ﬁbmseffeﬁ@om &rvph@amemclb ghat these

patlgtg% gflt?glgg@ggﬁi £ f?f%]ltvg} eﬁzi(t);{ye (5,206 efgltﬁrﬁé}’l, tg:? &éxsg cgn also §rtlrto a

coné‘iﬁeh bfhk SfbrdesRinGRENefrablvey t fafisni e S hioR désbﬁlsé‘ip&ﬁents who
frozen. In one enbodi nent, the sanple is |xed an %éoﬂw

respendtscitierepy yet puffatifannside ciferes, frvelon g

r aﬁb diment
ol 15 eSSl o ottty v
is redype exicaewthat rdletpee cra‘@ll@t@vﬁhmhg@tthq,@mt@r of cancer cells has

not g AR m% gp 1%138}1, \%ﬁn‘ 08/ Og%g%dﬁi %g§§%91%) s Q6L sr%g%lcanﬂy

reditied,{@ hedine@bdel, :ﬁ:tfmmm@ forthordiactvnsie sapat paethbefeander
ordinary skill jn t rt w |l al so appreciate that
celf i mipetitn o R PO BB AL S0 ERGEIcs Bogf h rgiapse

camt:ér%l@ﬂI EroS A RInbeaRgctdtBerdih ¥8b oY B WHE By alNGneyd Bwn in the art
performed i1 n conbination with additi onal technlggﬁ
g@amngs

for sa&@mna‘éle sffmiwpms ofjiresdine LaiCARITE AR dIBIE the YbrEe
of “5%216“%{3 o 93!» Zatq,on resﬁ iWIenelRh o BBHDQUA BhoNesigthft to

direct and i rect assays. According to
anumEGanestrneassayaxmmdoﬁgre@tpsanmobwyvtho the target

3Intr t111 glgglgpr‘l%@lgs gn)e‘fhga eﬁgt%égcrkm eﬁq%&cirng (f‘e%g;yse n;rntfﬂr%rowth or

relabbd \Ah &5 @ Bl brokdlg irod sﬁj‘bcelibzalchmﬂs&hﬁg ek @rhaTe mya DLL4 antibodies
anti body, which can be visualized w t hoyt

to bR oB G4 e GRS RBRET STV F FG FCHAH e AL Gect o

cerﬂéﬁ%[ﬂo%iﬂﬁén@sd th@ T fggﬁﬁ‘isﬁﬁh b Q8WinitREBsubS gl tRMht cgBr
and then a secondary antlbod§b|nd to th

theppéutigr yn %ﬂﬁlahb@@%ﬂdlmﬁéﬁk dhe ;aE-Rlbriikpyienie o
smflﬁyﬂeg $fln tc:?n n'%lfeﬁlc?ggg_e/l or a@dﬁaﬁéﬂmg Ql'ltP-D@Lﬁl

Uor ogeni ¢ su tra i's a to provid
mﬁ&b&pﬂ&n@@kﬁmnMcﬁwﬁhemuhtwggnrmswgnaﬂndwwhﬁﬁP@éﬂﬁ@ﬁUlmnf

r ecause several sec
ordgy (e greravbate S rapues BRTphaoL bR, B ot SRy
antibodiBtoHré¥ae the aAGH Of res@enclaf ganamm pzméyts Lpsseld;pﬁsa:d to having
i mmunohi stocheni stry typical | be. Iabel_@ mh o
conge Anemmiis OB v BCudbl widerdging SReppEhy. nd
eBHif Bt C@AP cﬁl%etgtﬁ&%f)ﬁ‘ isl ﬁ/eaﬁiié?ﬁz' Re ab @h@aﬁ%i@geﬁéﬁld £pohie.g., a VEGF

cat egof i es: de fromthe sanple preparatjon
antagonise dthee@udangmgg@éu 38%\?@3111‘*38 thore kncpyrda fhecaRt angthasg dound

uncLer ﬁ:%lffe qg)hls E&eﬁr I Em% Onb kI bntl- QA%I&Q%&% doblie 19BY anti-
or exanpl e, epitope 20 retrieval
VEGEt hotsizisuahibedy drefaigmrgt (che AMASTUN®sGiepéntedhnSaith ba e

Fr%ﬁﬁo%%ﬁﬁ@@%é@i&wﬁ?&s%h ?%%gsc)'rs% At v@17, M4, G,

Bzﬁddaowcr)gs&n e @M. grl{?éterbd 66%,969, s;tset;sm, 6503,026 W098/45332;
on I's expose (0] 1 DO
WG B BPEROTEI20g: By SecansbBral S Berer Al aion £20030206899,

condi tions such that the primary anti body binds to
the target protein antigen in the tissue sanple.
Appropriate conditions 25 for achieving this can be
deternmi ned by routine experinmentation. The extent of
bi ndi ng of antibody to the sanple is determ ned by
usi ng any one of the detectable |abels discussed
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30 primary anti body (e.g. the primary antibody is

rabbit pol ycl onal antibody and secondary antibody is

goat anti-rabbit antibody). Speci nens t hus
woofPpRiRd may be nounted and coverslipped. ShkimEs2007/070513

eval uation is then deternpmed, e.g. using a

m croscope, and staining intensity criteria

2008 G103 K5 200102834 097and 200301 2136 OBl vesipl-ofgwepal efimprmplggical
| L4¥.184 | {- ted: f “he WO

Ty L A i i

adnPaisteexdnn Sooisatido vetha¥Y FGR gntiagondd 9u¢ yreehti-RLES ptihodp for

Fai nt/ bar el ercepti bl e.stalni ' t d.j .
oGRS b RO R Gl ARG B ion
entiim@bﬁlefn‘dﬁﬁle&ramseleiehﬁn 10% of the cells. 2+

rate to strqng staining is observed in.nore tha
1oohsreniibady el fhedmighon (i bundtgerspeut il fgrupiered
by &5 mBRRUhcldding parBhtSfAE lsubdktzhBousHatragei®dhehls intrapalmonary,

diragnosti c and/or prognostic. In sonme_enbodinents, a
andgdmtinasabgingaf destred B dncal tsgatragptralesienal gy igRayitread

_. t j M [ d 1
i SEARA. o 5 RAOHORGL oyl SR RIS
intraficaigpmesl orcsubsutineousadogmistsition. I additenuthdenghoduds suiiably

adn\ﬁmﬂigt%re%%yl p%ﬂséa 4

nq{ls%n, particularly with declining doses of the antibody. Dosing
can be by any suitable route, e.g. by injections, such as intravenous or subcutaneous
injections, depending in part on whether the administration is brief or chronic.

The antibody composition of the invention will be formulated, dosed, and
administered in a fashion consistent with good medical practice. Factors for consideration
in this context include the particular disorder being treated, the particular mammal being
treated, the clinical condition of the individual patient, the cause of the disorder, the site of
delivery of the agent, the method of administration, the scheduling of administration, and
other factors known to medical practitioners. The antibody need not be, but is optionally
formulated with one or more agents currently used to prevent or treat the disorder in
question. The effective amount of such other agents depends on the amount of antibodies
of the invention present in the formulation, the type of disorder or treatment, and other
factors discussed above. These are generally used in the same dosages and with
administration routes as used hereinbefore or about from 1 to 99% of the heretofore
employed dosages.

For the prevention or treatment of disease, the appropriate dosage of an antibody of
the invention {(when used alone or in combination with other agents such as
chemotherapeutic agents) will depend on the type of disease to be treated, the type of
antibody, the severity and course of the disease, whether the antibody is administered for
preventive or therapeutic purposes, previous therapy, the patient's clinical history and
response to the antibody, and the discretion of the attending physician. The antibody is
suitably administered to the patient at one time or over a series of treatments. Depending
on the type and severity of the disease, about 1 pg/kg to 15 mg/kg (e.g. 0.1mg/kg-
10mg/kg) of antibody is an initial candidate dosage for administration to the patient,
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tissue froma tunor or col on adenoma are exam ned

using IHC, staining is generally determ ned or

assessed in tunor cell and/or tissue (as opposed to
woih©émtesor surroundi ng 10 tissue that may bpcPusHe 0513

in the sanple). O hgy assay net hods, known as

conpetitive or sandw ch assays, are well established
wheghet, fF ereample; Sa @ne AT MR serpRte pEMENStgHeRsn sty @gtinuous infusion.

' { : it v
OnL St st puBRTRRE L POBRURL L BB ot
depeaditg emthp fetdk idnfiorcd abdvienmFoenpeaiabeimioistratmng oDirlsdveral days

ant i body .anti gen-bi,ndi n ites. .15 The anti-DLL4 .
or ek dRRnaf B ooy He SR 5 SuliSe P! 4 Fiig apppression
of di.*ﬁ&se%@ﬁi]p&ﬁﬂstdceﬁrs _aogle g)tmplﬁrb aosagacemg a?ﬁbdagz hzﬁuhmmb‘d tliegange

t anti -DLL4 anti hody, are_ separate om t he unhou
frorp,a @%P;%H@k@ﬁe&. oufPiz&gpa it PBRH O gorg dogmSF FRe B ke
2.088%&8 M. ogKE VP %xﬁ%/kg BorAh P dbhBinBfInt A&k y be administered to the

preinsol ubrlized) or by centrifuging (where the
patighty $upltydesas maE pe adpsingsiaed plermiteptiafeise pvaryiaveek or every three

C . _ '
weBTBE UL FERRSLERL LRSIl ERL ARTRLE bk
dosty el andibodp a duriediablyighdn doadmgdose, dbllavedibgrons obsberigesr

d Dose-ﬁe%ﬁﬁnsg ur,ves mﬁthﬁ%nomn amount s of L4.9Le

Ot Birar e 3G FRYRIR{OPIRE TERET pIRTfspyadaynistering an

initﬁllﬁﬁ&hihg dbde\oehyoud iﬂt@g/ tagh, A6l dvid b3 W&(I}Qilai;ﬁﬂiehﬁlcﬁ ﬂ@é‘e&js Thbout 2
in the test sanple. These assays are c ed EL|] SA

mgkg of heeniady. LieXFHesothFogaededmepimay bt pile progress of

thisTRErERY 18 cash) U RGHred RS ThRTenbnt RIREHIL NS ad85aY. cal | ed
a "honogenéous" assay, does not 25 require a phase

s epheantdl.L4mtibodies efchs unyertwnagte ehalvd irysssayswictepiineal L4

4 e . . . i- - .

cxo s o P AR BE Y Rl | P SbehERIRB b vherein e
antibodies Dt labelad bs bodybeaidatiow asl/drives ienmotniized ©hiaviinsglublenmatrix.

thi.s case, the DIL4 or its.inmunol.ogicall

2008 A58 dser Bastm PP ool frBleponiice e
metG6dY dagptisilo dbteling DLEABGL-DONAlanGb@gRbeplkiiflgR sh@pldThe term
.. enzyne such as peroxidase. Conjugates are selected

defeghion;; g u%dthﬁr%tnﬁluétuwgwf%aaiéofsq&a%tﬁ%ave&%ﬁ%(wmg

levd§)8vitYri willol freAREdBAAY cdpldl DI TS or potentiates the

enzyme activity of the label. This nmethod per se is

wi dalagotheraepdct sl inwension pryidea methods EndRensspges figorder

I - | .

s O B L L RS el LB Bl PR St Bl DLLA-
antiHyLEcbwaibedy bamplen ki sigioglcalsampleeitarh apatiit hixtindapugnected of

to nal, | L4 fr nt_ s anti body .to hapten .
navirg o S85tsn Py RBPa o e SRORT fiARemaP ision or
abn&ii (indeBred P exipidskiobl Iflscadit dnitRdinenth) der didodd ivsmaior, cancer,

rocedure the DLL4 present in the test sanple wll
andior ggelh PRty B0rd%Body, thereby al | owi ng anti-hapten
tog Qn&h&dasﬁéﬁﬁ RO URRE Proviks 'dh% bfY8e biti-H1ERARGSHAIR described

the charact'er of the conjugate hapten, e.g., a change
hergim Whegm Sscahddl Mhavibodecarisisena dgedati¢ labelophor e.

Sangdw eyl ar | r f ul .

s L e L R
antibedjcsadeseriied darethmndDlalst aysomn embmabloichis zibd campliex Blik 4ivo or in

. antibody is ,use 0 adsprb test sanple 4, the test
A e SR S e S e S i
the HREDT L2 2GSl detsRfdNBbele@bel ed anti-DLL4 anti body

and bound material is then separated fromresi dua
tracer. The anount of bound tracer is directly
proportional to test sanple DLL4. In "sinultaneous”
sandwi ch assays the test sanple is not separated
before adding the | abeled anti-DLL4. A sequentia
sandwi ch assay using an anti-DLL4 nonocl onal anti body
as one anti body and a polyclonal anti-DLL4 anti body
as the other is
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20 useful in testing sanples for DLLA4. The

foregoing are nerely exenplary detection assays for

DLL4. O her methods now or hereafter devel oped that
wouwsek/@itios - DLL4 anti body for the determ nati opcwisbbAndests

are included within the segpe hereof, including the

bi oassays descr.i bed herein. i cl.es f nuf act ur

25|A41t1alag{~ﬁémlb&éﬁéef-n b useh €07 P%‘ho 1t 40 |08C Bf
run{BRPSEFRQT Mo mGR AN bRy FRHEAS. FHod ctbefidlla bﬁ(ﬁé;ﬂ&fh 8ample may be

treatnent, prevention ‘and/or di agnosis of

assatids for A8 tyedtaiiibe theapopls from pAesiiod seprceT pdmiging the gyl

with %ntuf)EELf %rrm%oﬁo n(‘)D!lﬂ v the Inffiid % g)%.aﬁﬁ% / HP% ko lex with any
nser on or assocl W contal

DL]SUpITeml 5] theﬁﬁpau:memsl demntmg‘imy dntbodyx BibH epmbm(tplr@sqt in the

V|aI rin tc The contai ner f or ned
ity e DU Rr P o e P foh gyt BetbO; KRR tho
wm@ﬁ 28 lshi€ableTBL the Ykt Rl Re fankydé. dBhAMERER QS kit Xin g Sdinple with
itself or when conbi ned with_another

anub%wﬁhedn@byd@ffd@@ﬁlwnﬁm dyy' DA cRBP ey s higp st fgeording to
the @{dg {s‘;g} RYR0Gh A%t ﬁm'uhhﬁ%lﬂﬁgch'gﬂs fetitive and
eril e access port r exanpl e the confai ner may be
sandwich mstsn)asvmkﬂmosmhlbttwamsmg or a vial having a
sto ierce ) .
a Rk RRASER - ColLs B IR Hofe LRI R IEATLE:
Iabe‘;lmi o4 ynadd gué,h&lﬂldhﬂﬁﬁi iDIA.4 dhhlegha %bled anti-Y¥DL4 antibody,

et EASEER SR ORTICOSIS 101 BAKRUR L BRSLLn g

@om%scgmhtm on of choice, such as cancer. Moreover,
the article of manufacture may conprise (a) a fi,rstﬁ1
tHgfegkers, with the

corftisil#het U Ay QeisviRBLs P ORNUER ] Rs DpHE
bmdm LEHITL & E[?d %ﬂ?g@%@&dgomem 148815 amhae;qyfomsew

ent| on; a second container with a
unmmrpxssy, teymnplcsomphldmgdnmbtms @liat mayhe detpeied diecctly, such as
ﬂuolr?]cglf ﬁ eml? Qg:{:ﬁtsz?nsd 1; éflct{\fh ?at'i)f:lts hag rv&geﬂtealétlﬂo(iet?eg &bk as
enz@itd, ﬂﬁngmsztgﬁri&s:ltesi cﬁgleﬁi”ia,tlzbd]tbl hedietegted. eEgampias afisuch BB
._antibody (e.g. bevacizumab). The article of
inclgdGiuf acture in this enbodi ment of the invention may

f urfaasnet QO &8 EtRablaRifctionsIaY that Aets @at infgfetdaith thbe
first and second anti body conp05|t|ons can be _ used to

bmdln@af DhLand siPhi4 apipndyi dumegoyy lakelirre known for use in
S{sg%‘tek?(rﬁf)%s in udﬂ'%ﬂ:h&b% %Jt}‘n 5B @e@kikd 81#&:1:1‘_‘?‘c su@ﬁ) Has )

ture may er conprisé a second (of th
ﬂuomnintca:m] eshemﬂmmmsmﬁg argl lpﬂlaﬁmc dabelscas| el @mﬁ!@kﬂuéh as

, euzzzrg%?l}at mblﬁccogﬁ actte cg VE&IZ go % &é@%& f:“,%mﬂulgé ﬁll:l?ﬁbels

ere all ne, n er' s SO
inclansithe eadisioaepes ST LI 1, P, amm}“r Lﬂmbﬂnphoresrmichl derant &weth chelates

o b T o B S b St o
1ucér1flzﬂa§ersse g nﬁa%ﬂk@&ﬂe?d@@ amacfwﬁslucﬁéagaw::p PhtONonﬂ’]W ¢56)
exanpl es” of e net hods and conpositions of the

lucifaripe At By drenhthalazificdionss, bederprigh paxidegHBE hefkaline
phog;gEC S g%e &t&%@ %118:59{%% 12 G yso B/ ee EthﬁHﬁdg BRRLAL, e.g., glucose

on provi
oxidase, galactose oxidase, and glucose- 6~phosphate dehydrogenase heterocyclic oxidases

such as uricase and xanthine oxidase, coupled with an enzyme that employs hydrogen
peroxide to oxidize a dye precursor such as HRP, lactoperoxidase, or microperoxidase,

biotin/avidin, spin labels, bacteriophage labels, stable free radicals, and the like.
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20Commercial ly avail able reagents referred to in the
Exanpl es were used according to manufacturer's
instructions unless otherw se indicated. The source
wodidsems cells identified in the fol |l ow ng FoOReR070513
and throughout the speci f1|0§atl on, by ATCOW accessi on
nunbers is the Anerican Type Culture Col | ect
s eron B AU (P EdEh o o HEM b ppYes o

polﬁf ?tu%? 5 S FEAnalck Oy gﬁlé AP s&aid ol.ies,r (,eafrlﬁfdﬁﬁﬁ&’&

25 herein ar hereby 1 ncorpora ref erence.
dimBleamidbe bm~1mmesfblaki@zmd ﬂmmﬂn@rﬁs afﬁh%le f11<15¢ tr@wbﬁ gsed to tag the

o B 285 A8 S BB

Seef fob é)tdm}ﬂj@ U.$. &&d }&!SSfﬂyélmmﬁe(ﬂbeﬁmadﬁsmd B loe 5,09 NGkagrses); Hunter

t al R 6, 102-1 . .
et PRI T i i e
al, 5' BhR&D). Meias et B2 38 b 135%&&@%&'“5’ EGsoRRIm. eRaCytochem.,

About 200 HUVEC- coat ed s were inbedded in_fibrin
30: 405812 {98Ne P\mﬁpqreddﬁbeiaherwelare erzpmpsueh, pt hpresrasdisiy neroxadase
andjagéthtﬁ%: %tfoﬁ#]%agatse J\%gg%gg{/f S{%&gﬁ &%gﬁdlﬁ% Bk enADRRYS the
antibodyuis @ staadand ngn@nk&tlmp@wcglre fon osowiETdip@y skillin immunoassay
2008/ 0607Q5PCTTUS 07051
teclglbqrus g T SXq0R %%fgilg %agt é&%}mcﬁ h& 41%?1%%} gratl&llu%‘%ﬁzyme—

antiBb® C(ﬁfg@%&tds 16:03sk if). Enoyiee Mﬁnoae@y,ﬁ Sm:mtiz@dQ naﬁ’}dymoiogy, ed. J.J.
StrepaV| I n-

Cy3 r EC .nucl ei n
Langamesangd .o Vo Naamgkis g‘ﬂn? Cafiﬂmf‘yr?fﬁig ?ﬂ’gﬁg%ﬂ ‘g‘é‘ 1981), pp.

1470RBA), and stained with 4', 6-dian di no-2-

phenyl i ndol e (DAPI, Si gma) For K167 staining, fibrin

gellglm@id@atl%@ﬁre@gemﬁtwewxed foy prstai asgﬂysw%p<¥soﬁm510halﬁatloﬂ

f I
enrff} RN P 9013 B oa Fom! B T R S Gfon
Tmmm:wemﬁwaujois@cmlmmdwbyiﬂt&tﬁgmamlubbmmhemntBiﬁlf amtibady or
ncubat ed, over ni ght
DLL R BB RN bt o oY Rt ™ b sFRE RS Eh i o
surﬁ@@@%ﬁﬁhbh{ eOL, g,;cSI :qmztwvsd) wﬁdgalmmbulgxﬂgq@r@&@d axskgon
mmunoResear ¢ ove t jncu re

glu@faldf@fdem%d@@%&%MSO[@#?%t yﬁiké b%ir)?ﬁ

ana@gﬁ@aﬁér@ﬂ?dtgg §?[ﬁm{1h6ﬂr€di1§ta‘ﬁ6ﬁe injected i. p Wi th
2 (10 ngy/kg) on P1 and P3. Eyes were

c ol Thecrpigssion cr:faarotawa 1% ¢ séaeploymey ba gsanpned ysisps

o b B U SREE ol ERFE RN E B

secmrhas beh smwmtomeu amehigblameibiod df eée;ssﬁiﬁer fetpatmgpresence of

profeax%ﬁ%? s lrgggg gb Igc?cksﬁn}/ lgslf}( %%f@tg&ues ufi 1ze( ﬁlgantlbody to

probd arld@suabkd QLAY ant{g%b@ﬂntszta,rgdnelﬁmd Bje cliibﬁa'ge(nic-dr fluorescent
ready-to-use, clone Sp6, Lab

meihgds o paveple BUPEREON: éﬁﬁﬂ%; “Sl%! iy pm @ mammal (typically a

hur&rﬂﬁﬁelﬁ?)ﬁilﬁﬂ( Ggﬁsedv"'E%Qm.ﬂﬁs/ ‘bﬁﬁ'iﬂiﬂ'és' 1@1%'—1%@ r?f\(/laltgl\éltq -ggﬂéﬁe@ :Ebn cancer

cellpsghms@olsyz brevst, ipFRstateueoV eyt lwéa, W&wan?re%@mpham and
leujgc%? YAl EA AV eFRl &H{plé’\ﬁatn%e obtained by a variety of procedures known in

the art including, but not limited to surgical excision, aspiration or biopsy. The tissue may

be fresh or frozen. In one embodiment, the sample is fixed and embedded in paraffin or
the like. The tissue sample may be fixed (i.e. preserved) by conventional methodology.

One of ordinary skill in the art will appreciate that the choice of a fixative is determined by
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secondary anti body conbi nati on of Alexa Fluor(r) 488
streptavidin (1:200; Ml ecular 20 Probes) and
Cy3-anti-rabbit 1gG (1:200; Jackson I muneoResearch).

wo%ésﬁdﬁoﬁgai ning was conpleted, retinas were ROESEs2Hd7096513
W 4% PFA in PBS. All qygrnight incubations were
done at 4C. Inmages of flat nounted retinas were

the papesgrieawhigh theshoplalis folhsdiselegipely srivades ethgyviscansbped.

I i,
Ond B diflary SRUGE LAS GBI Bpllbaf B o 1chifin S mgnﬂf aeflds upon
the ViR efthﬂjusmé mﬂnpua tuid tBe ﬁxatﬁvemsbd suspensi on contai ni ng

500/ rigel i 0S e) into.the ht erior
Eh i rhimetinapmbrefah wh R fee @B Es
mo?ﬁé’[ﬁﬁcﬂ%taﬁ}ﬁn§ﬁfcﬂdrﬁ@nﬁ&s@ﬁb@ﬁ@ﬁh&@bﬁ&zﬁbﬁxm detrainmethods of
ung carcinoma Calu6 cells, 10X106 h

THC e avaishs: difretsnl ipdiresassaox fs6oTigde %h"gr{‘mé%ag Wdins of
Ejlglég PO B Bkt &R idestiy. L AR

annﬁ&g)rt?gh ng@;&%ﬁ O Ov- 3“’@? cells, 6&1 1%9&1%8& SR

1abd1emgamn seoh as aflvorsistent tag@F emenmklebﬁlealmrwmh itibodys Avhich

can&% V1 uah ég/tlltgé%ltqg?%e? ggrﬁﬁlakg&él‘é& Hﬂ%ﬁ?gﬁ g%%?

uncb@ﬂgd’tﬁ- Iﬂﬁﬁax_maﬁiﬂquy iingle tonbe enmgqnand éﬁkn iatbeletl lvecondaryrantybody

bindsgh ¢l iy ko YHGE e SRPTAEL ESFPRRY FEBUYS A8 282
enzyﬁ%@%ﬁl gt éhfr@:ﬁ@%niﬂ ot ﬂhmﬂ»geﬁl&- Quitrhts G daey towrd @l visualization
wice weekl y) or the

of thyDeiEes @mplyé%mpmh@a&ww%ﬁhswﬁﬁv fRffRoplies may react
ved a subcut aneous tunor
wit %@%eﬁ%ﬁ& At P%Hl?edt {elg&ﬁjn the right flank:
norifls rmslmarjr md@rcsammdaerNESLymsemﬂmanmbm@mCh@@ﬁ@’E gypically
ol.qrect a
i DGRk 25k ks S0 D200 BT con
genauﬂfﬂgfohpéchﬂtdl}de Ectlominey cat@aﬁesr ements. Tunor vol une

ete edb rreaurln th engt h, (/
o e Sl M cpeioR e gt e S ab e kit bdesgment of
the glg)suE Qectign @ﬁbﬂﬁ' Surii@lof fo RGHMIBIC indy 8aaksigd,dép example, epitope
Statistical nﬁarl son of treatnent
Y

r ou
retrigEplfragthads, %@h Ayhealipe theitisel sspplfdpete “fé%?lay bo carricd out
T hem stry.
(SeeI{/P%D I’L'e&?gz&ane Lg}taiﬁl%%}g%%ﬁ | so nggﬁgwﬂ TC- | abel ed
Ly daplewsigzmroptisnal biaskinmstepcthi fisque SEtioh i dxposed (o pimey
Cl ., Vector,..Laborat or.i i .
ant oy fof B i ToppoERp BF 0f 808 BORE SEkINBRa B EELFlat Y primary
antipedyf biadon theliagevmowid altigeeins tipae tasge Appropriate conditions
transcar di al wth 1% PFA.in PBS for.3
for i85 VOB PLAHCIBNGE B RBHT 5RO GRS B TR SEY T giging of

antibbpdol tNEsahPle R dBfermined bpuasts By @t of fieukatiapl Id‘ti&ls&ﬁ)é}ﬁlssed
sucrose overni ght for cryoprotection, then enbedde

above, Rycferatids dhd lobe i anaymriciehddey. HRPQ) whigh Fatlvgis fighemical
alte%ﬁ*oh 'o?@‘%} g%?t]:m@ InBate %Pcl}gh T Mﬁﬂlﬁgﬁﬁﬁldﬂe@ﬂdﬁ‘{@n by

anti -rat l'ecul ar
Preferabbetiy enzymatlc Hitst rslcog]ygaiﬁdjtq mhm@@bblnéﬂﬁpgmﬁyﬂlbﬂo the
nmouse For
o by 35 BB RO B o ol apiodyand secondary
anti®66¥ is@osdntitrakbigmtiibbdsokness. Hi st ochem cal

|dent|f|cat|on of intestinal cell S erfqQrned.
wi tPORERCES, Uy gespaed P@@M W%ES%&%S%@F jation is
thelg E&Eﬁ%é@ Bl ddida mFd?&scéﬁH 'an(i(st@;?m%tlﬂbﬁlt@ GritcBi@ by used in

were 20 pretreated with Target Retrieval So|utjon
the esambe oppoyed. Sieining dnfensits grigriamay DsIsTHuph ssdpliors:
(1: 200, clone SP6, Neonarkers). Secondary goat
anti-rabbit at 7.5g/m (Vector |abs) was detected
wWth the Vectastain ABC Elite Kit (Vector |abs). Al
Ki 67 stained sections were counterstained with
Mayer's hematoxylin. For HES-1 staining, anti-rat
HES-1 (clone NML, MBL, International), followed by
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(si RNA) dupl exes targeting human DLL4 and Si Control
Non- Tar get si RNA #2 were purchased from Dhar nacon.

tion of siRNR dupl exes (50 nM was pang20u7iotnsis

Woﬁ%@&ﬁgt 40% confl uency 481 ng Opti MEM 1(r) and

Li pf ect am neTm 2000 (I nvit rog cg FACS anal ysi s was
done 48 hr after si RNA t rE&BEEGti on. The sequences of
the 4 anti-DLL4 SMART pool 30 siRNA were as follows:
CAACTGGRInE PATIGRCTTTTT (SEQ ID NO 62) (O igo [1Score
senge), AAAGCCATAAGCGCAGITGIT (SEQ ID NO 63): (A igc
1, ANy RRABE s obSANIPEEIGT TCAATTTCATT (SEQ | D ND._64)
(O i[gGingbare ubi%ﬁﬁ@mbﬁﬁ Tha0 S8R | D NO
65) | (Hl.9Q¢ an{)l sense),
20087 ORPCTL Y of |2+
TGAO%% R e %QE%T%SJ’%M%%”(I Y50 B
senge AGTTGAGATCTTGGTCATT (SEQ I D NO 67) a

3 OOANATT VAN =

(0 gd
(0 R B e PR AT A TP LT P50 | B >
69) ‘iebl% 4, antisense). 5Notch ligand : Notgch

bl oaking EL1SA. 96-well m crotiter plates—were—<o
with reconbi nant rat Notchl-Fc (rrNotchl-Fc, R&D

Sy t L} th (A addagiNg
P S ey

dxamllosmzemﬂﬂar atdgabitive hpmmmd:ods@ﬁ)ntm&a@maﬁm*@eﬁ abgut 1+
or hllﬁjgﬁg%gar eipc o t ?r%n o%ggeﬂ]t(ﬁl[;@r e&%gdlgﬁé ] % attern score of

plrasm Xpress I
aboll 3 4f ighenist diagiugﬁrﬁdtoe agendstit.0 i Rooteestdvd] tha unl'han cells and/or

Bi ochemi cal s) . Five days ost. hansf e
lissER I S ORGP T T R PERT R e e g
detéi‘ﬁmﬁe@-or BiEdsEd RCGuROE bc@l%ﬂ)%ﬁ tifsub (Rtopfodet @RHEdNkD ot Girdbnding
ug/ were preincubated for | hr at roomtenperature

tlsswﬁllhtmhﬂm%eéblﬁdhﬁﬁﬂﬁw@d medi um at a dilution that
%ﬁﬁ%ﬁ%&ﬁ%@{%@dﬁd &% complRMaRE Sl BayE AreRal ed

anti body/ DLL4- AP m xture was then
estaaﬂsimd ahd)wdeﬂ\jou&e;ﬂlmﬁcccmmﬁml magn@shﬁ&)mdw at room 15

erature, aft
it e B Gty 3t (B E T pRRIRR G e wio
the les&aﬁ{pleﬂbh?m fdriadirgied mbsmfgma:nuéamw@ #figeminding sites.

Thn DB ST ey Rttty oL o e e 5 Ber i PO R then
the RASAYRd WEL 8 boAkd fo@Re A DWLA Bntfbedl, bicadpdohtbd frbinshe unbound
(Gtermnal H s-tagged hurmn DLL4, am no %)
tracgnendJRAlGHA. . Fiis sqrRRIpn sysecspylishahley dasarineid el‘?i‘@f‘é@a&z partner
Y}’?si'? talidg farBe WM prdeipitated aft
Wagu%% rrP(q ﬁlﬂ égﬁﬁé‘&u a%ﬂﬂ%pggglgg%%cal S I;_Elbl otin II{ratlpeld e
the gompetitive |ream:m®e Thg avkstof lahampRaabbd istipveayely PI‘OPOTUOHal to the
amo&nrt SP lt) o Iddrracer as aé’jluclz'fi:( nth!: M%?ﬁl%ﬂ{e? mbstance. Dose-response

curves with known amounts of DLL4 are prepared and compared with the test results to

(all

-+

ed

o3}

quantitatively determine the amount of DLL4 present in the test sample. These assays are
called ELISA systems when enzymes are used as the detectable markers.

Another species of competitive assay, called a "homogeneous” assay, does not
require a phase separation. Here, a conjugate of an enzyme with the DLLA4 is prepared and
used such that when anti-D1.L4 antibody binds to the DLL4 the presence of the anti-DLEA4
antibody modifies the enzyme activity. In this case, the DLL4 or its immunologically
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RNA extraction and Real -tine quantitative RT-PCR

Extraction of total RNA from HUVECs in 2-D culture

was done using RNeasy(r) Mni Kit (Q agen) as per 25
wo 06didsifis i ons of the manufacturer. To extrackci/osmdr/orosis

RNA from HUVECs growi ng imefibrin gels, fibrin gels

were treated with 10X trypsi.n- EDTA ( Gbco for 5 m'n
actiyg tpgmenitare ey easird) valcd bl%%lélwl aaagw biges @@ gnpime such as

perdXeist. a%gﬁ @éét&%ré"éeﬁé&te&% ﬁ@%lﬂlrhnﬁﬁiuﬂﬁbg@' S(ﬁh&tb“i’ndmg of the

wer e € enoved fromtissue culture wells and
antisob]witiddy mhives vr pdtergatds tre EPKe vt ofithe)lalich This method

m cratubes eSS fluid. The resulting
perge ]rs““déiylp lcml\/\ufélr%rt Ig%gﬁ\?\ﬁ%ﬁ'ysi s 30 buffer
( Rl‘&&&yc(ohjughﬂemare Igbdd)in seerid hindranhe mefhodces bedogmemistabsay.

L T T
smat i90L B Yo @t s(xﬁgbcﬁ}etﬁthafﬁ@ﬁ) N wRbagiRIy unﬁ%ﬂo Hiihcmﬁe

quantitative RT-PCR reactions were done in triplicate
conjpgpig gt ths GONRERE awﬁ@béﬂz@@@@m%&ﬁfﬁms @8apPIsyEpthsDLLA

preddd T R Ry E%ﬁﬂ a0f- ﬁﬁ,ﬁ?z{lﬁi@ﬁ@y f@bwing anti-hapten to

normal i zati o € expressi on l evel s are expressed as
bind the coMi@z 20 0SLOBQTOE PEnRuERhe Pho7ostd thelcbniweatn higeMe.g. a

NAchn atlye roI from3 separate
Cha%et%ﬁﬁg‘feﬂi%‘g enrth%g?p Fwar éfu%r%; Yéverse priner and
pr czhﬁdﬁreq uesgesarfiilarWEEERRful TGRS 2ctamdnESARDADLEA @ asti-

TGFb2 5Forward: GTA AAG T
DLirher egses DeHucRbj. SREVEF BT TRpPRT P DERT Sepdy i
use%TadI(gﬁ t&tﬁ bPLMGhe 1ok sabth rechdVed by Wikhify\MheAolind
AT (SEQ ID NG 72) VEGFR. For var d:

DL@!rqs usq;tjo;g@@r}a@@em | pbetedmant- Q@g@aq@oﬂwn@@und material is then

<ol S RO RO e

samiii@ DI’B). BAPDKIEorons cind @ah a@aTs BeTesGamMpGASnATSEpaded before

erse; . AG]
addn g (NGt LT NGt e Y Wl P
moﬁoSEQallﬁ{ﬂub&y a&Sne Bl an®a palgtienatantDIA4 qpiagdy as the other is
anti-DLL4 anti i.es Synt heti ¢ phage anti bod
useful B‘r“é?t}“ésqa%@]reép%g?[relﬁ on a single framework ( humaniyzed
antiEbR 111@ Biel RQENY exdddplhryietdctibh Bdbiai BEDULY.e08ict Hethods

within t corrplerrentant{
now or hereafter developed that use anti-DLL4 antibody for the determination of DLL4 are

included within the scope hereof, including the bioassays described herein.
Articles of Manufucture

In another aspect of the invention, an article of manufacture containing materials
useful for the treatment, prevention and/or diagnosis of the disorders described above is
provided. The article of manufacture compriscs a container and a label or package insert
on or associated with the container. Suitable containers include, for example, bottles, vials,
syringes, etc. The containers may be formed from a variety of materials such as glass or
plastic. The container holds a composition which is by itself or when combined with
another composition(s) effective for treating, preventing and/or diagnosing the condition
and may have a sterile access port (for example the container may be an intravenous
solution bag or a vial having a stopper pierceable by a hypodermic injection needle). At

least one active agent in the composition is an antibody of the invention. The label or
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determ ning regions (CDRs) of heavy and |ight chains

(Lee, C. V. et al.J Ml Rio! 340, 201073-93 (2004);

Liang, WC et al. J Biol Chem 281, 951-61 (2006)).

PI anning with nave libraries was perf

28&?02%7{8 H s-tagged hunman bkL4 (amino acid %; 404 20070070313

i mobi | i zed on NHX|SorpTM I mmunopl ates. After four
pack@a igsrt afdicnesitich therdompotitores wiet for treatidg mhew)pdi(cihle df chette,

ecific,pinders were identified usin
sucRaapest, MY oh L0 RGFAY i B S BPp R bt ainer
witlb£ R HioNchitaire® thefg) Seheraitl 1he @ofapbsdidar @tx@hﬁestaﬁ anflody of
identify cross-species clagnes. For each

the PHeRjnCIRSHE) 2 @e&@n%mnéameég‘n%coafp%@awo L@fﬁ’tn wherein the
con‘g)gﬁh&? cARSrReS ¥ REHePRErabaliR 2BEI ﬁl‘lﬁﬂ]ﬁﬁ <l.on cH&ﬁ&tﬁér&peutlc
hat were engineered to express uII-Iengt é;
agenttonpm enti-pegiogenetinigent intludingn €-2c BB RRA-Y SRS antibedy (Ger e
co-transfec
vevi o R TCHRER g B duchid ' WL fefons B e Miion oy futir
compeish mmdksgmgs@rmdmaung&haﬂlﬁa fivist gndcsectqnﬂmntﬂfadmcbmgdﬂtmns can be

nti bodi es est ed b ELI | oc
wof (R PR O GECHAER Uk Fngi AR e Bt g Togfe gy et of
marfoffeliré Biay Biridr BenpriseStsadting (6:ethird) doRtee wﬁmgng
ei t her fuII-Ien human DLL4 or nuri ne

phagmacrwiellyeteniel e.b@ﬁfer > ¥l bﬁ?tslﬂ%ﬁtqﬂégﬂwtfw ki (BWED,
pho@fgage)qfugf% d%gg}?éf, 3 g&%e?ﬂs&&uo@% |d@:&9)%e (e 3 mathurthanEclude

Ive e initial clone of interest were
othar omsdrialsodesidatihy frewfat conmprieipd and pisestastpaitteyludimg other buffers,
c t S was nutated to a non-wild type
dﬂu?% ’i@%@s g‘rgedr?r%i %‘%%a&he as wild type at WD
20(1%@@1&%@5@6?5&831@@3 HDAO Bikholld 2ndadamptosifiOnsGd the invention. It is
frequen Li a a 2006, aboye
undGRR B o Al PORRLTERE TS e SGH Lo o e Aeterdedeciption
prowi@éddto@8 phase panning agai nst both human and nurine
Hi s-tagged DLL4 proteins wth progressively increased
stringency. Exanple 3: ChaxacvmeriEsati on of anti-DLL4
anti bodi es 5To determ ne the binding affinity of the
anti-DLL4 Mabs, surface plasnon resonance (SRP)

e %ﬁ&%{?ﬁl{ %zhﬁbﬁ r@ig%ﬁ@ LERBOQR theasabpRY Wk ACPERording

I nc Pi scat away, . Briefly, carboxymethyl| ated
to e factnerisiimmpEens U@W‘P‘fp@h ren, indipaiedy r Ehejsarcs o {fbipse cells
bt g ATCC
ideffolp R oM Db, obY Bupustiont e spepiiaion, pr AT
accésEBﬁ:)maﬂ)elrs i thy d’nmgcsm &"werﬂimitlm@c()l‘i&ds)m Aoesus, A £6148he

rerBERB BB P h B el p B Pt e
heréhh&’u@ﬂebpeﬁmrateasﬁsfaen@t a flowrate of 5nl/ninute
to achi eve appr oxi rmtel 500 response units (RU) of

co%ﬁ”@é{’l& t jals Né‘it“e hogs et hanol ani ne was i nj ect ed

ﬁ#eqsﬁoxyﬁg %@a@érf‘a{is SR ds TRk el Bt ih6 SxIRMASHT enent s,
old serial dilutions of either hunan or murine

DL LHUMES fibrin gel kead(assaynNeteds sUiba MU NiKr Bbiimgd beadpspay have
() t f
beel Bt N R R T Bl il 8 12 BRI AR,

Cytbadxe 3(teads (AnweshemcRiacnbad Bubteu:éb wgrea:ostsdrprlitb 350-400 HUVECs

Bt G PR o PSRN RSB LA -

welCRasE afliuré fB)e. BES 0t 8F cellsab@d pRsedidaaoy atttheclso iAfstdye mere
The results of _this experinment are shown jn Table 3.

terpippteh Sefy ovgey. Bandedayi Hior BrLRHA RS 14 (P2RRs RSt
human and rurine DLL4 (Kd val ues of 0.1 nMb and 0.09
nM 20 respectively), enabling its evaluation in
nouse nodel s. TABLE 3: Binding affinity and
ki netics of anti-DLL4 anti bodies to human and nouse
DLL4. "NA" signifies that the nmeasurenent was not
performed. WO 2008/ 060705PCT/ 1J52007/ 070513
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113 Cdone nurine Delta4 (ECD5.5) human Delta4
(ECD5.5) kon/ 105 koffl e Kd(nM kon/ 105 koff/ 104
Kd(nM YW26 0.57 16 28 0.3 7.4 25 YW26.6 4.1

WO 2008/060705 PCT/US2007/070313
108

experiments, HUVEC sprouts were visualized by staining with Biotin-anti-CD31 (clone
WM359, eBioscience) and strepavidin-Cy3. For HUVEC nuclei staining, fibrin gels were
fixed overnight in 2% paraformaldchyde (PFA), and stained with 4', 6-diamidino-2-
phenylindole {DAPI, Sigma). For Ki67 staining, fibrin gels were treated with 10X trypsin-
EDTA for 5 min to remove the top layer SF, neutralized with 10% FBS in PBS, and fixed
overnight in 4% PFA. Fibrin gels were then blocked with 10% goat serum in PBST for 4
hr, incubated overnight with rabbit anti-mouse 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 i.p. with PBS or YW26.82 (10 mg/kg) on P1 and P3. Eyes were collected on P5,
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
primary cocktail included biotinylated isolectin B4 (25 pug/ml, Bandeiraea simplicifolia;
Sigma), and one of the following: rabbit anti-mouse Ki67 (1:1, ready-to-use, clone Sp6,
Lab Vision), or mouse Cy3-conjugated anti-alpha SMA (1:2000, Sigma-Aldrich), with
10% serum in PBLEC (1% Triton X-100, 0.1 mM CaCl,, 0.1 mM MgCl;, 0.1 mM MnCl,,
in PBS pH6.8). Retinas were then washed in PBST, and incubated overnight with
secondary antibody combination of Alexa Fluor® 488 streptavidin (1:200; Molecular
Probes) and Cy3-anti-rabbit IgG (1:200; Jackson ImmunoResearch). After staining was
completed, retinas were post fixed with 4% PFA in PBS. All overnight incubations were
done at 4°C. Images of flat mounted retinas were captured by confocal fluorescence
microscopy.

Tumor models. Beige nude female mice of 8- to 10-week-old were used. To obtain
subcutancous tumors, mice were injected with 0.1 ml ceH suspension containing 50%
matrigel (BD Bioscience) into the right posterior flank. 5X1 0® human colon cancer HM7
celts, 10X10° human colon carcinoma Colo205 cells, 10X10® human lung carcinoma
Calu6 cells, 10X10° human lung carcinoma MV-522 cells, 10X10° mouse leukemia
WEHI-3 cells, 10X10° mouse lymphoma EL4 cells, 10X10° human ovarian cancer SK-
OV-3 X1 cells, 10X10° mouse lung cancer LL2 cells, 10X10° leukemia/lymphoma EL4
cells, or 10X10° non-small lung cancer H1299 cells were injected into each mouse. For
human melanoma MDA-MB-435 model, mice were injected into the mammary fat pad
with 0.1 ml cell (5X10°%) suspension containing 50% matrigel. Anti-DLL4 antibody
YW26.82 was administered via i.p. (10 mg/kg body weight, twice weekly). For the
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0.61 0.15 2 0.49 0.25 YW6. 4 3.3 0.73 0.22 1.8 0.66
0.37 YW6.20 3.3 1 0.3 1.7 0.79 0.46 YWG6. 34

‘WO 2008/060705 ) PCT/US2007/070513
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following tumor models, each test mouse received a subcutancous tumor fragment (1 mm’)
implanted in the right flank: non-small lung cancer SKMES-1, human breast cancer MX-1,
human colorectal cancer SW620 and human adenocarcinoma LS174T. The tumor growth
was quantitated by caliper measurements. Tumor volume (mm*) was determined by
measuring the length (/) and width (w) and calculating the volume (V' = Iw2/2). 10 to 15
animals were included in cach group. Statistical comparison of treatment groups was
performed using two-tailed Student’s t-test.

Tumor vascular labeling and immunohistochemistry. Mice were anesthetized
with Isoflurane. FITC-labeled Lycopersicon esculentum Lectin (150 pg in 150 pl of 0.9%
NaCl; Vector Laboratories) was injected i.v. and allowed to circulate for 5 min before
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
OCT. Sections (4um thickness) were stained with anti-mounse CD31 (1:50, BD
Pharmingen), followed by Alexa 594 goat anti-rat IgG (1:800, Molecular Probes).

Histology and immunohistochemistry of mouse intestines. Formalin-fixed and
paraffin-embedded mouse small intestine tissues were sectioned at 3 um thickness.
Histochemical identification of intestinal cell types was performed with Alcian blue as
recommended by the manufacturer (PolyScientific). For anti-Ki67 staining, sections were
pretreated with Target Retrieval Solution (S1700, DAKO), and incubated with rabbit anti-
Ki67 (1:200, clone SP6, Neomarkers). Secondary goat anti-rabbit at 7.5g/ml (Vector labs)
was detected with the Vectastain ABC Elite Kit (Vector labs). All Ki67 stained sections
were counterstained with Mayer’s hematoxylin. For HES-1 staining, anti-rat HES-1 (clone
NM1, MBL, International), followed by TSA-HRP, was used.

RNA interference. SMARTpool small interfering RNA (siRNA) duplexes
targeting human DLL4 and Si Control Non-Target siRNA #2 were purchased from
Dharmacon. Transfection of siRNR duplexes (50 nM) was done with HUVECs at 40%
confluency using OptiMEM-1® and Lipfectamine™ 2000 (Invitrogen). FACS analysis
was done 48 hr afier siRNA transfection. The sequences of the 4 anti-DI.L4 SMART pool
siRNA were as follows:

CAACTGCCCTTATGGCTTTTT (SEQ ID NO: 62) (Oligo 1, sense),

AAAGCCATAAGGGCAGTTGTT (SEQ ID NO: 63) (Oligo 1, antisense),

CAACTGCCCTTCAATTTCATT (SEQ ID NO: 64) (Oligo 2, sense),

TGAAATTGAAGGGCAGTTGTT (SEQ 1D NO: 65) (Oligo 2, antisense),
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3.6 0.65 0.18 1.9 0.67 0.35 YW6.82 5.4 0.46 0.09 2.4
0.37 0.15 Exanple 4: Further characterization of
anti-DLL4 anti body Epitope napping of anti-DLL4 Mab

wo W BRsPRs Anti-DLL4 Mab 26.82 recogni zed 5 @diusdngrosis
determ nant present in EGg!|i ke repeat nunber 2
(EA2) of the human DLL4 extracel |l ul ar domain

CQTEAGHACNE e NGT SETGIIDN) (59 Ohed B o)
EC R LA A TR GROVTYLGRY 0 45 47 ADIES 06l o),

rot ei ns” and-bi ndi n
antG(EiD@&AE@A&KKﬁEH@“EGANT@ (BEQ 1B GR (Rlige Hetensd).c

o ARt TaaEhT R B TR e B S35
fs ggt dgﬂ:: ]:ihnlﬂ:] g'f (g(bjlg gloicﬁ&g @ETIBAS 86wl duftﬁﬁt@r Dhated were coated with
recca Rt NGRS ANEBRE KPR SREB S Vo Eb CePiESGiet o

me&lﬁﬁtc?ﬂ %ﬂﬁhﬁ’ ZY&ffhi‘fnf) Qbidti&fo4lrWIa S ERALE HuﬂMnI acenta
pur i nt|-DLL b (YW6.82, 0.5 ug/nl).

alkalhmpbb;mla_anse)am&md iethe éftséﬂ Tosirengre1cog lélenq:ﬁNdel '%9}3&?5
Ul I
e R A ety

(Rodiﬁ'ﬂﬂbl&cﬁmcﬁlﬂ)&leduchls‘)oﬁ\bldayb postonsfeetipnt thb geriditirged medivm was

PSS B ORRA G AL ORI e B bk B

werE BRidvupBad fk LHr F£edm temperature with DLL4-AP conditioned medium at a
dilution that conferred 50% maximally achievable binding to coated riNotchl-Fc. The

antibody/DLL4-AP mixture was then added to rrNotch1-Fc coated plate for 1hr at room
temperature, after which plates were washed several times in PBS. The bound DLL4-AP
was detected using 1-Step PNPP (Picrce) as substrate and OD 405 nm absorbance
measurement. Identical assay was performed with DLL1-AP (human DLL1, amino acid 1-
445). Similar assays were carried out with purified DLL4-His (C-terminal His-tagged
human DLL4, amino acid 1-404) and Jagl-His (R& D system). The bound His-tagged
ligands was detected with mouse anti-His mAb (1 pg/ml, Roche Molecular Biochemicals),
biotinylated goat-anti-mouse (Jackson ImmunoResearch) and Streptavidin-AP (Jackson
ImmunoResearch).

RNA extraction and Real-time quantitative RT-PCR. Extraction of total RNA
from HUVECS in 2-D culture was done using RNeasy® Mini Kit (Qiagen) as per
instructions of the manufacturer. To extract total RNA from HUVECs growing in fibrin
gels, fibrin gels were treated with 10X trypsin-EDTA (Gibco) for 5 min to remove the top
layer fibroblasts, foliowed by neutralization with 10% FBS in PBS. The gel clots were then
removed from tissue culture wells and subjected to centrifugation (10K for 5 min) in
microtubes to remove excessive fluid. The resulting gel “pellets” were Lysed with lysis
buffer (RNeasy® Mini Kit), and further processed as with HUVECs in 2-D culture. The
quality of RNA was assessed using RNA 6000 Nano Chips and the Agilent 2100
Bioanalyzer (Agilent Technologies). Real-time quantitative RT-PCR reactions were done
in triplicate using 7500 Real Time PCR System (Applied Biosystems). Human GAPDH

was used as reference gene for normalization. The expression levels are expressed as the
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Mab YW26. 82 sel ectively binds to nouse and human
DLL4. 96-well Nunc Maxisorp plates were coated wth
purified reconbi nant proteins as indicated (1 ng/nil).

i nding of YW26.82 at indicated conGgiit¢ahimidsis
WO%QOSTJ%@Q?W ed by ELI SA assgy. Bound antibodies were

detected wth anti-human anti body ElI RP conjugate
meani-RPMT MBd R NAU b]mngatrelaamjto@nwﬁmmﬁ atpsoitdhdaegminations. The

for 83 B S 3 PODR D™ T R O e dnd G were

as fofowtdhi s experinment are shown in Figure 1 |b. The Mab
YW26. 82 bound human and nmouse DLL4, and di d not
detwbabl y WD 2008/ 060705PCMIS2007/ 070513 114 bi nd

derm r a&%%?W %}Cs;egpgiltej?vel yh%?qrg)dsm% 0

DLlI&veﬁd\(CSihﬁAlfy@A’ﬁ Tofl' QA3 el CATFERhSI 6viQ ID NO: 71)
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bowwGErR®? DLL4. As 5 shown in Figure 1llc, significant
bi ndi f _YWp6. 82 4
0 r dor St CEriACE e Al A ERES AL NG 73k ng

VAR Y Giﬂ@ﬁtﬁdceﬂ A6 T THegsEY @sberted cel | s.

Expression of Ja and DLL1 was confirmed b

bi o g COC AEE 3h6h FAR(T A TROGA e COR AR R0: 75)
%ltemﬁanel ) and reconbi nant rat Not ch2 Fc
- ch2- Fc, bottom panel), respectively. YW6. 82,

r r Notwedrti- GAAGGAT QMK 6T GOG(ARRT HC1 (SESY §? 8§ 76kr e used

: i’sg%fg# &ﬁﬁ@‘ﬁéﬁ@é (ﬁftd (Wejgﬁpef. tion

eX®6waren@5Gd$mCGmmT Chaak CUBSEX)VEBNB2 78 f ecti vel y
and sel ectively blocked the  interact.i on of Notch with
DL LEsanple 2:{e¢nesptir ofgliags apti d%“d‘g di¥Sown in Figure

11 bbrﬂéjblﬁ ‘ﬁ‘f @M}ﬂr anized
e

antiefzrb B retitedy. 4B50 by fintrogipcingdpiestty Wty comhl@mr@&m Mab
AL RO 9 B 0 40 4 1

107@@:3@()04) Liang, WA, ict mmom;ema B2-64 f2H6h). Gate panming with
nd.to end usl. ess

nai o oS DR At P Rl SR e e e ek g 00

imnashalie8 o mlszﬂpbﬁli(iﬁma&opraaa@ SAﬁﬁtfa& roiiidd of emfchmlenitiones were
DLL4- specific si.R used. at ', X

rangqgply @ngl sggfaﬁc gﬁ@?rs té%ﬁ@@ng Qh%ﬁlggcﬁéeoﬁsmmg

hD]iIE%EH&iRg %ﬁﬁéscvbe)re FlrRr 58Sk §/ita it RigEeEDRRd DEDA pidn to

hown 1h Figure |l e Binding was observed to

1dermfy p@ﬁg@@@p@dom@@@a@tmtﬁ@ pﬁamoqequq@bmgons of heavy and
11gh% éﬂssn‘g&éva Sg)clgn%%}n?o gan { F{erless% Ve aﬂ%ﬁl;%%ggciﬁeered to express

fulltlerqis fo€dhaths vill¢dvy Dhdid agd RyA chaih e:emtqus e.rerqmﬁtlr@m%ted into 293

t d th t t L4 Mab . f
or GTTGETS B SUERSTLrY PREr SeS Bt AoT oREL: nelliusing
profekaNRE®iS collir@arimidd amubb(hambre Dhsted b&rEILISAdM blo cking the

i ncreased endot hel i al c prolife on.i.n vitr
intcpgHiem DB DER SYLTANEIh TRy A b7 TJ ta&e cell lines

expBs e 919165' Rul i lePsth Ruigh DIIA JrhQure DATRS poCE iRty maturatzon phage
co-cul tured human skin fibrobl ast ESF cell s generate

libragrsovithethige diffeserdicembingtion effdAR logps (PR} o b and —H2) detived

kat
o R sl s DL SUREOE F BB AR s ot
cachadibeel position mea sedhttdie d mmgyik tpd rasiduber m@mtasrmd@& wgid type at

(Fig.
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7a). Proteolytic processing of Notch, catalyzed by

the y-secretase activity of a protein conplex, is an

essential step during Notch activation (Baron, M
wo5eReAg! | Dev Biol 14, WO PCT/US2007/070513

2008 060705PCT1U82007107Q§j3 115 113-9 (2003)).

Interestingly, the y-secretase inhihitor

abodi 0 Ascnepricndliemsah al ¢ Jedd. gpvey High affipityplonggarase @egf ggntlﬁed

o TRRGEeb 550 AR e o PRy o e

DLE#mﬁnﬁﬂywnhﬁ%g@mm&hpmd&&&ﬂmtmgmuwhanisns of these two

treatne t he enhanc r clearly
at tirie %1 | Chargetepigation @rﬁﬂ'&tﬁgtﬁgg“ﬁ@@% si gnal i ng.
Ki 66 detctindicthdWindiay efinad of h@hnﬁﬁ].ﬂﬁb[&]ﬁh(; gafaECplasmon

sprouting was due to elevated cell pro
reSOPIICg (S&B) measyreprat With gBkasore U "@'aél %@ls@écm‘? ﬂﬂ%ﬁc

Ig&ﬁ, W@h t&di&%-aﬁ BIoREHsh IR EMS, BlAcore Inc.)
PIS%%E)V% QgB ¢ocul t'ure %SF cells. By repllpg’c(ln

were e¢tivstew|w1th ré@ﬂm—N oetmatisiaminopsenyh- carhOﬁuBLcis:thWBhlaﬂ@P

Z re still t. JAnti-
g R BB e T AR U oA
DLK4 @ﬂ@bd}ﬂgfas dhtutftdmith dombr diubDamskae pHrehtinto pg/mi &tfoon

e B e 0l o o
cou%EH] ghiaay SNOQE B diiablabre: waxtihjeaded Wbls:tkahmeamﬁ groups. For

/hbtch signaling is closely associated wt
kingsice piepssemang two-fold Seria) disioBs B CiHhFE IR AT TR Uiy

mol@&h (Plﬁ'hl@l B0bRAYY ct 6]6RF RO daih D])Sh AT WM 20 at 25°C ata

ration in’vivo 15Early postnatal nouse retina
ﬂovdmt@d»wsul/ams tAssanttippiratoy o) Andrdigsagietéanraien (kgtiprere.calculated

usi def l nﬁ@ﬁ’f ASE Cfa%u%%q%%g%%gaag%%rr%ﬁa%ﬁg t@o at%are Jersion

3.2Cghd e@llﬂinuhﬁ(hsso]:i}aﬁ% Zohs(aR00RAY) waB caltelitge pg thiviatiorkedidton. The

LS S, GO BT B

val (8 QRAh @ huml ABSUSHIDEEE SK @vAlassifiol ienVOked 6.09 nldl, L4 t 0
regul ate retinal vascu| ar devel opnment 20 (C axton, S.

respgeiyalip rgbhing itg cveBEoEIpoyssMadelis 5, 123-7 (2004)).
Syt 281 € Sd%u?d{]?é Yeriaf Mﬁn&%s CRUSLHL 24 RAOISAHIEo human and
al teration retlngf vascul ature. A nassive

mowse A, 4N/Shsigpfifi@abatdbemessssment whnat perforged.
generating a sheet-like structure with primtive
vascul ar norphology (Fig. 7d). A significant increase
of Ki67 labeling in ECs was observed, indicating
el evated EC proliferation (Fig. 7h). Therefore, this
hyperproliferative phenotype 25 of retinal ECs upon
DLL4 bl ockade in neonatal m ce corroborated the in
vitro findings. Exanple 7: Essential role of
DLL4/ Notch in regulating epithelial cel
proliferation VEGF controls several fundanmenta
aspects of ECs (Ferrara, N Exs, 209-31 (2005);
Coultas, L. et al. Nature 438, 937-45 (2005)). It's
| ess understood, however, how 30 VEG- signaling is
integrated into the conplex vascul ar processes, such
as arteriovenous (AV) differentiation and
hi erarchi cal vascul ar organi zati on, events evidently
demandi ng addi tional highly coordi nated signaling
pat hways. Genetic studies in zebra fish suggest that
VEGF acts upstream of the Notch pathway during
arterial endothelial differentiation (Lawson, N D
et al. Devel opment 128, 3675-83 (2001)). We found
that VEGF stinul ation
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WD 2008/ 060705PCT/ US2007/ 070513 116 of HUVEC caused

i ncreased surface expression of DLL4 (data not

shown), consistent with a recent report on the
woupsgowsat i on of DLL4 nRNA by VEGF sti nul at p@nus2007/670513

(Patel, N. S. et al. Cances Res 65, 8690-7 (2005)).

Intriguingly, DLL4 itself is upregulated follow ng

Not ch activation (Figure 12), suggesti ng a

rnve=t %&%I{EEE%@:BB S Dy Wi CN Hakdafl [Rltad EECDS )

effectlively rel ays VI Si onallno to I\Iot h pat

BrieflykolﬂlUVEC ke‘iﬂé)stlrﬁd(aMéd yon/rmnb ho'fféw ~ Kd(@M)

T e ol e g (e o e (0

Yanker [stinaul atfonp.endgqgenpus DULL4A expr essi 0n9vva< 025

exam ned by EACS anal vsi.s-wth érmi DLLAL ant i bodhy

YWh-bblly, 8Re hypefpPol ilf er®&2fon|of EEs resuffng|fr 7

bhoski Mg Rigt chstgatl T g WA 10 [STi{F depengeat an 46
YVY/%&&@ In ?ﬁe 3; Dfirjbrin gel cultiure, treptnent wilth

Yvipd.34 VEGF3Mab abolitshed rm&ﬂSof thel BC spr o&ﬁ?ng 0.35

arLthaor +hn hroacaoanca r\n—l

TR g 10 poses B oo (A0 b pr by | 87t lve 015

behaw or could be in part due to enhanced VEG-
%al ing. Indeed, blocking of Notch by YW6.82 or
¥aganle f‘eﬂ“rtheﬂﬁ?ﬂé%‘frﬁﬂit’@ﬁ of pntrRidebantihogdy 7q)
?tro h}ép%} éﬁ"ﬁt hei MabW? SQYAﬂt{TﬁE?H |Mazb% Blkébgnized

sup re e expressi on o ig. 79
a bifithieg éétemnanMprdse:ltvEmFd&n repeat mpslter @ 4RGb?) dithesigandpLLA

e IR oL Rl SORAL Bl 4 22548 Myt Hin 1.

ECPBX Mﬁﬁﬁ,l B4 ECD mutEﬁtﬁWﬁi‘e&:xﬁtess'Eﬂ&!&h]lk&lﬂﬁe phiosthataed fusiDh lpz-‘otems
body h] ocked endot hel i al, cel | fer enti ation
and RN A P S BV B AeDERSFhsesp Fptisrp B et of
DLL@ nietenky QbicERHAL CORBmiANHABHRARA pldcBftalDiitafib Nph 3 Ph£aY $&H) Rsion
dramati c nor phol oglgcal change of EC sgrouts in fibrin

progils. Paeathases iridacafd 191 b sadipses included inthe Rsioaeraligpe 2931 cell
cong}l?lﬁlécy MBS ‘3511{1:&11{151% Uhe i%ﬁ)m R/%J’J&E@%Eﬂe Rt n@B Lk M Bmiefotiter plates

erenti ati on. 82-treated retlnas
coatedavithaurifict ent BiiLe mw OBVRA6.82, ¢ 5 pg/all) ;Fhabmdmu%@f’ was

B L RN

meﬁ&ﬁeﬁﬁﬂnﬁtlﬂﬁb WW 16. 8 iwuné tomsaticta vomprisisy thadd Lddiepledoztam and

cid Gprainae isitdsasineche PYEA TR Sonfotyol)at R Ar bt ani-

DLEP% Mib/ vy weIH V@80 oni B8 8 chitopd inae ,ECle'Qanﬂthf $faheRiman DLL4
angl es, highlighted the essential role of DLL4/Notch

ECDn regul ating EC differentiation. Exanple 9: TEG 3

CHDUEE P, AR OiohOoARbIXARE Rnsl BLLP. 0 R INGHe

way, GF13 signaling is
Mammpq»katesdeqzre nafesert wiln plurffzes] rei¢onaliisant proteio asdrdientsdd ivegnl)-

Gkt BRI R BB o BB, Sy

meﬂ&iﬁﬂbcﬁtﬁgs \Gﬁe'g ﬁéted;tgd w&g giéthgtllmg% glgt;}mﬂﬁ B]R(Ptdbnﬁgﬁe uking DMB as
t t Genet
subgigfe pcPD 45§ mmpapgor gwe(ﬂi@é‘ef)gmeﬁtaf% e

ECP4fbre £&833 nga{r 3&%1 lFIgLE@ 16N TheReslts dedil s4RAf¥NtQre shown in

Activin receptor-|
Figure 11b. The Mab YW26 82 bound human and mouse DLL4, and did not detectably
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WD 2008/ 060705PCT/ U52007/ 070513 117 ki nase 1 (ALK1),

an EC specific type | TGP receptor, resulted in a

primtive EC network in the yolk sacs and
wodobsaisbeyenous nal function (AVM, a phenotypeCEUSNEN70513

by m ce W|th def ectlve Natieh signaling (Uress, L. D

o e B B AL P00 kb s s

selelfedy bigds DM, 1 nvesti gate the possible 5 connect| on
bet ween these two pat hways. W found that th

exgiAdgsimtysifof i@nﬂls@ﬁn@m@mﬂn@ﬁg&@ PeRRSton, iﬁﬂlklé%gﬂﬁ BLLA,
Jag pgﬁ%ﬁﬂ m@h 5@%@% Wit Mfab W@@?z ﬁ%&ﬁﬁ% Ibeﬁléttmﬂ@a&

Way cou ownstr eam o
showa @eFigare, 1 lo,l,mglﬁﬁq:adi: blgémg o682 waschaly Wﬁ@teél on RPlHet

tranrsDﬁftgﬁ '?g{ gE‘) )- s? I%B‘“?H‘lg&ﬂa;slr?%?%léu 1t ng ]giri agl

trangféf@t]fs@ S&ls? !EX?&@Si@iﬂ?%EE%E am&p%@r vafirtned ?y thmbimh@(bf
|_eren|a|on. a r nt Wt
recinanbEiL NoRsM 15 E ORI TSR St BT PP gt Nytohg Fe
ﬂNytJhgqicl Uotﬁﬂgﬁzﬁr%ﬁ fcBRchRasty Yolves. 89'@&£h1Mth§lﬂ~Fc (R& D

S|gna |ng ur|n t unor anglogeneS|s |nvest|ga

ed
Sysﬂeméwewpa@d atc¥ ugémb ftiowgd by E2et @ntifigmen I&ﬁ Blit(k>9G Jackson
hﬂ‘ﬁﬂ%ﬁﬁ%@{%ﬂ tunor nodels (Figs. 9a-d). In 11M,
0 and :

Cal u6 xenograft tunor nodels (Figs. 9a-
15 @@mpemaﬁ ejRritreet domatstrasd that Mabat $@6 42 eectivalymnd

o G5 0T 220 O S 158 bl 068

shofjr‘vﬁnﬁ F@HealﬂddéﬂiﬁBLm %abg{l@ﬂt% tﬂaemmg ml?ﬁmMI tut @et DI;Ll -AP,
ays arter osin e U VQ

1o b peateuried S 160G pt TR SussDTER TR

bloé}gﬂ il AR ?o@ﬁﬂﬁ«h‘ 84 §RUSHt TAPTONS, todBhtbPRNdcHYBRiB SR culated

ited TunOrs grow ng i N nouse nammary f at pads.
IC5Pef t-haMV@isbnBneR0 435 tunmor nodel , treatment was

sta ueBL]lﬁ l\ﬁiﬁy wWRsh S&Wﬁﬂg%b&d | cﬁ&%ﬁ&slypéxpressed DLL4 in

di fference i n urmr urves bet ween t'he contr ol
Huaaduthbidiatinveit engoxhalml cth(PﬁWEiéﬁt FAMCShinalysis af dEYECs

traqs{};g%{i P?‘g Sclon ﬁltqr ﬂ{}gldlcs?pgggh g@%\fﬁ SY‘%QE %23 | 9 nf,eg of 2 n%/uﬁ followed
by sdaY @il h@adekGLPE (1: 5003 ¢dckedn ]hir@.ﬁiﬁRBg:af@th 4Tlmdms oWEGF

on nurrerous tum)r growh i.n preclini
expefiygat argghopm. ip Figure kg W%@@gvgwwe@qﬁ gg?%%’?‘%ﬁﬁ
(coht1Pind B dRioRC TWER B atiBal (BRRb] SREAO rByf’dbhtrasY Efding was

treatnent was 1 nitiated after tunor establishnent
sigiifiemy medgcodintTEECs ﬂz@sfectqdnvﬂhBLwa nblepse exegmgnts

demon V&t%c? thaf nt fd,][é?f }(ﬁg:\g\al?g %% nébnﬁgfta?% ﬁ)deo P&%Eﬁf)usly expressed

DLuﬁaHUMH(S vvas nost effectlve In the VWEHI 3 npdel ,

ncFATE 5L LFeReREnt TR S0, s SN Ao it den

prdhlféﬁaﬁbﬁhpﬂn@f 30 tunor gr owt h. Lithe SK-OV-3X1, LL2,
EL4, H1299, SKMES-1, MX-1, SW620 aSS LSL74T delf h
vVadurgan wnbikicaleistn eodotglial golls (BUYEFD @rarank S the

pre?egm of\/c%%lﬁlfe‘ammskﬁﬁib%ﬂ%‘a (SF)DceHE @(’:ﬂé?até’\@ﬁﬂﬂty ‘)m%&stmct

ni stered after establishnment of the tunors. In
luneadike ofruttimesNakassie Ms N. WﬁMatzomseém@ﬁa f103-AA (2908 B gAddition of

antiHEPR SBRON, E@@@% %gé;flg%%%g the 19Qih and number of sprouts (Fig.

72). Proteolytic processing of Notch, catalyzed by the y-secretase activity of a protein

complex, is an essential step during Notch activation (Baron, M. Semin Cell Dev Biol 14,
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118 in all of these nodels where the conbi nati on was

tested, YW26.82 exhi bited enhanced efficacy in

conmbi nation with anti-VEG-. Exanpl e 11:
wobn@asement wi th anti-DLL4 anti body i ncrease®QIR3907/670513

endothelial cell proliferiadion 5In Iight of the tunor

r iLnhibitio we used.the EL4 nou I
13 A ol B elh bt o LR R e ORI R b 1o
et alt Wahur@3s, 95364 (2dab); tMieab e Bt alr Esuddl S 820341 -5k @064)) bad the
increase in endothelial cell. densit

samg 6Feqt 8 HU Vre FPoEare ﬁwahecwﬁ%@s@%ﬂ%% B 11ee wprBapments.

i - ;,QR&]' Rt:shusdt HNRch SEMibaKie7
the é@?lgcceggel)ﬂ}lﬁ ﬁffﬂﬁgé{gﬂ@ el . B‘i%%%z&ng? e 1.;_1: Tr eat nentgﬂvaht

staiging fevBiledithatthe boidpcsdEl Birowingtargre padevgiedcelh arolifpsptinn

. Sbnce in vi.trao-bl ocki
oot PR 0, PR it ey
forndtiod) arcSapporicd byascilnwasIH ¢l &Ry rehleting BF teelbawiteennditionkd

modjufs St DL LA ST B AT ER L FER TS SRR Y SHC sproutng (Fig.
10), USIRMLanlBC REbASHNGToMioF DLEUNGtdbesi dralin e deadntengt
an

nti - DLL4 Mab treatment resulted in markele educt | on
exp@;ﬁpquré,cqcpﬁaqog@qut@ Lypimmpbgized, B ‘ Pg)t?lp?’f&}l t@j{ﬁm significan

{ibibion (i, RREORSIANLENA (AThEIIQURAMSus of
gm‘brr@l lﬁg‘r}%lto?(gﬁgr%ﬁALKl- def| %![hg%%b@m ce causes anomal ous
DLb4/botthsignalingas closely ebsaeigtsd with HS. prelifeggtionNat  Genet 26,

<1 GraPToIg e hreaumiieh AR P4 it phP bt e pdARAAL

profifrhtiorp@sat al retinas, anti-DLL4 20 Mab coul d
i mpact cell fate s ecifi%ati on of tupor .ECs and cauge

defiegiPoEnel Ry SHHY d5YTORY BRI GREY fagern in & well-

defiabd beqPlded oMBRnts (SRine . QOBRRASZ LU0 S NeirbELSS, 364 (1987);
i ons where hi

re _9h EC density was assaqci at ed V\%@hn%)?\fy' Sei
Gerpagb e ot ahvbF el Bidl 16brieh T (GIB) FRaReshoMplses: Qabtging Vs Sei
43, 5209105 PUhARh S UghESo Ulbrbdskidd DIANGH LRRihITBOL fithe

techniques are needed’to gain insights into the
neopateloicens vagaests aposhatfle culs for DI Eddapresiategretimil vagenist dgyelopment

di spensibl e in Qst asj [ 1L A8
CRGESo et M 3550 BB TR, efEfit Aivery of
YW datisetiayprdfousttbiietaion of sstingli vagmldive. A ebote appipulation of

rol es of tch signal.ing.in requl ating.the ..
EChefBed meheeine R AREd shear fEeSpdis M e vissylar
mo{piﬂéﬁogf B8 N9LL Bigﬁjtﬁﬁhﬂ' ihdRehsk 6 KR UibeREl in(E OBy B dbiserved,

undifterentiated crypt progenitor cells in intestines

indicotng deyated EGprogiferation (Regt diie Thesgiorcgthés hyperpspgptivephgnotype
of rgtina‘f EC§ ng(l)n DINRY %LQI%%{éﬁgin n%%fa@m&%%lggbl}oratwﬁﬁﬁﬁ vitro findings.

-secretase |1 nhi ors, which I ndi scrimnately
bl cExanspie 7NBssehtialotole/ift Dlck4/Notehde regwiatingcapithieliad cell
ffegts in rodents duo to a nassive increase in
p""z'(g?ﬂaﬁ?“cel |s within the crypt conpattnent (M ano, J.
et WEGF Tomidciobevoril fiBidamastdl-a5B:c(saTBL) (Fattng N. Gxs, 20981

al. J Biol] Chem 279, 6- 004),) . xam ned
OB Caii Li LR 3BT U5 Dol SIS, PR how
VE@bsig%?Mliﬁog;?mg &1 6D eHE ®hipYexaRadulss Plocedsts, sWR as arteriovenous
2008/ 060705PCT/ 1152007/ 070513 | | . .
(AV) differentiation and hierarchical vascular organization, evenis evidently demanding
additional highly coordinated signaling pathways. Genetic studies in zebra fish suggest that
VEGF acts upstream of the Notch pathway during arterial endothelial differentiation

(Lawson, N. D. et al. Development 128, 3675-83 (2001)). We found that VEGF stimulation
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119 contrast to DBZ treatnent, no differences in

epithelial crypt cell differentiation or

proliferation profiles were identified between
whdbdosies4 Mab and control groups after six y@ﬁﬁ@(]@;fm-msr,

treatment (Fig. 10). Furthernore, anti-DLL4 Mab did

not alter the expression of the Notch tar ene .
of HEBEQ chysed insrensgsh sutfycedixpregiionyok [ blrrk (datazop %WS rfgngistagt with

I
o reR Aot Bl o DL A R VEGEURRR Ao Bl N §. o
al. t’.bnrf]dﬁ Qettu/% ([S)Eﬂi(zcﬁ’ (K%%L)eh}l:ngélmgly, CE ikl iﬁ_@rzglllé&ai foowing
th. anti - nti bo oe t t
Notph iyl (e Posd it RGeS ler PR oot Ry BhLLs
effdcRAE fel 49 VIHT digdalifgto NESE pAthiwayl (Bﬁiﬁliye HOpE wér8 stimulated

neonat al nouse, adm ni stration of ant %M anti

by HEGO IR0 CoPBTEs) HiHRaEeARHLOLL GRS peid A0 ap (IR ebence or
pre E&@ofxﬁﬁ& 0.08145n). JRlk- 44 DQkiRRi08 "lﬁl:lbgéﬁoﬁsSDEIA Ede@kion was

uring ac I've ahgi ogenesi s, but plays a less
anmwdlbvimcsr@labfmsmﬂthmmﬂﬂ%@é@de| ntenance. In

an tl@cﬁﬁﬁ&h%g%p %raﬂg blolgbs I%UL[I{I %ﬁ%ﬂ%&#ﬁ%ﬁ%@i si%nraling was

ho appar
stilladeperaentaasy EGEva]’n b 34 ﬁlauh gei cullture,rtsdamﬂt withanig- &/ BAHeMab

sed 15 t k f t .
sbofieERE10% of e o e £k Tt e e ciet Same Dk i 7O
ralsﬁ?ghhé)ﬂ)dss@ﬂi@P&M Be @ e@[ﬁbﬁfeﬁuﬁv& BERKioy agd baiﬂ.ﬁieﬁ due to enhanced

suggestl ngq%gn ove 1% Wg mechani snms_ of ath
VEGF vl % blaskior AENpish & ;B0 hae: BEGHeuled i wpergulation
of X]{%tr}lsﬂ'&p% Qg)"‘ 'don@é’rség?%c%auon of NbicH®Y ﬁﬁfﬂo@ﬁzt@J@Lﬁx Hr&sed

s of cl of under st andi ng,
the dgmessioptof FHSFRIAFRO 72k afhgb@se, sthilaVEGloren vet unstenm: o d

DLG el Bt St LSRR oS ot B bR sttt et
negdtivofnrepslatigl €BGARL iexfidbdstbnant i body conpri si ng:
hy JEAPRRI B R PBEROH, sRpId e riifoad blackéE entptpetghe
diffeR& tidfion Rn € BTk &d MerififdevEiopmbMR- L1 conpri si ng
sequence Al -All, wherein A-Al is, RASQDVSTAVA (SE

| D Ihordes thy inorepse imEC grafiforationy antagpairseD BLABpich g
draﬁlaﬁcel%ofpﬁolgégﬁ-c\ﬁgnéeﬁc sprouts 1n fibrin gel. The multicellular lumen—hke
structures were mostly absent (Fig. 8a), suggesting defective EC differentiation. In the
Mab YW26.82-treated retinas, the characteristic pattern of radially alternating arteries and
veins was severely disrupted. Anti-o smooth muscle actin (ASMA) staining, which is
associated with the retinal arteries, was completely absent (Fig. 8c). This observation was
remarkably similar to the defective arterial development in DLL4+/- embryos. These
findings, from different angles, highlighted the essential role of DLL4/Notch in regulating
EC differentiation.

Example 9: TFGp expression was linked to activation status of Notch

Similar to Notch pathway, TGFp signaling is context dependent and has diverse
and often opposing effects on cell differentiation, proliferation and growth inhibition.
Moreover, the TGFp pathway has been implicated in vascular processes (Urness, L. D. et
al, Nat Genet 26, 328-31 (2000); Oshima, M. et al, Dev Biol 179, 297-302 (1996); Larsson,
J. et al. Embo J 20, 1663-73 (2001)). For instance, deficiency of Activin receptor-like
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I D NO 11) _ HVR- L3 conpri si ng sequence
Cl-C9, wherein C-C9 is QXYTGIVT 10 (SEQ I D NO 18)
(iv) HVR-Hl conprising sequence D1-D10, wherein

woFbodgsthos s GFTFTDNW S (SEQ ID NO 1); (POTANR 70513
conpri sing sequence El-EL§; wherein El-E18 is

~ GYI SPNSGETYVADSVKG (SEQ I'D NO: 8) and 15(vi) HVR-143
kinaso MALK hgn EEgnerifetype I FOFP redepiosiresuftpd miagpringitive EC network

. MY YCARDNEGGYFEDRY : . .

i S SR Ao Rk DA M R o By mice with
def@EIRBIRE sigRdtipgi(Sasessid DX bical Vo rGeapbr 26 328%36£2000e!so, T. et al,
G L hE AT RS ST, Wb i

conh@ioRbetlv8@StheRA®o _pEMamM@ GounklQhkt i exprev@on of TGFA2 (Fig. 8b)
hypervari abl e regi on (HVR) _sequences, sel ect eg ft{lom
pathway could

wasttigbtly Hoknd te Sirsictyatiog seus of NefshRozeetBe At LHR
- r - i-
st f R o N P g o s R ot te
DLb#NpehpxiBlseBing &s SABRRNE 10810, impgoras YEGF signalfng through
HVR- risin - ' - LSt
rer R et SR BN o st BB iidle Fllybbiation
C OIfNanfpld ph: SErgamiead with MDD Ddemtibnd Dinhdii@ditamor growth in
_ GFTFTDNW S 30 (SEQ I D NO 1) (V) HVR- H2
YoW&onpri si ng sequence El-E18, wherein El-E18 is

GVINRNREAT ENIS P s S51Q 110 oNOL D)/ Nasiéh signaling diritig)tumor
HVR- H3 conpri si na sequence_ Fl - F15, wherein Fl-F15 is

angiPEYRARDNEDSYIRHS gmrqp@ctrqéb@}:kl;ng 44 opgpmor growth in preclinical
fum®P 91%(1&9? 837&5 7 EQB Ex ﬁ?@ﬂ@o%@g 3Rd Calu6 xenograft tumor models (Figs. 9a-
c), YW26.82 treatment was initiated after tumor establishment (2250 mm® in tumor size).
In all three models, a separation in growth rates between the control and treatment groups
became evident three days after dosing. The tumor volume of the treatment group
remained static over two weeks of treatment. In addition to subcutaneous 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. 9d).

We also investigated the impact of blocking DLL4 and/or VEGF on numerous
tumor growth in preclinical tumor models (Figs. 9e-f; i-p). In MV-522 and WEHI3
xenograft tumor models, YW26.82 treatment and/or anti-VEGF treatment was initiated
after tumor establishment (=250 mm’ in tumor size). In the MV-522 model, both YW26.82
and anti-VEGF treatment inhibited tumor growth individually, but the combination of the
two treatments was most effective. In the WEHI3 model, anti-VEGF treatment showed no
effect on tumor growth whereas treatment with YW26.82 showed significant inhibition of
tumor growth. In the SK-OV-3X1, LL2, EL4, H1299, SKMES-1, MX-1, SW620 and
LS174T models, YW?26.82 treatment (5 mg/kg, IP, twice weekly) and/or anti-VEGF
treatment (5 mg/kg, TP, twice weekly) was administered after establishment of the tumors.
In each of these models, YW?26.82 treatment inhibited tumor growth alone. Furthermore,
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121 (b) at |east one variant HVR, wherein the
vari ant HVR sequence conprises nodification of at
| east one residue of the sequence depicted in SEQ ID
WO 10&07@ 3. The anti body of cl ai mek1aEs2887/070513
erein a HVR-L3 variant (gpnprises 1-6 (1, 2, 3, 54,
5, or 6 ) substitutions in any conbinati on of t he

in alf of thessimaylepporhierd tha sombinaticd was tojted, W68 Lexhihjited gnhanged

N or 94 (P, Q Aor T),and/or 96 (P,
efﬁcgf:y}g’c or]:m:\%ﬂf)Ig wil Il1g;‘)V]%f(SI)1:5The anti body of claim1l or 2,

V\h Exainplel IHTReatiiedt wathi auti-DEbApntibely iberbated, tutor 3ndeshelial
" sfubst itutions in any conbination of the follow ng
ce BB%‘H“I‘"G'HE 50 (V, L or Y), 52 (Nor 10S), 52a (P or

S) In H%:&@t}fe%m& Em}Diﬁ:lhﬂ-ﬁtlon we usedhe FIM msodeaylﬁﬁhoma tumor
anti-DLL4 antlbod risin one two, three,

mode] {pa vesculgr kis f £ howng %W?%%?Ment Qesulted in a

. 1 t 1 l f a
o AL MRS e st

comjaleleﬂy opyditevfroe g SED aithowady bothoirepEnenty exdishisA ginitap effigacy in
L1, SEQ ID NO 11 corresponds to an HVR-L2, SEQ
R]O 12, 13, 14, 15, 16, 17, or 18 correspond to an
I'l\/@-xhﬁlplesﬂg"ﬂr@aﬁi@nl with :EhtsDLLdaptjhaﬂyt inhihited{twiRoktascular
SEQID NG 3, 4, 5, 6, 7 or 8 correspond to an HVR- H2,
perfis¥nSEQ | D NO 9 corresponds to an HVR-H3. 206. The

antgi Ry vah HdRidd of DIMENSEIpithe hedithe Faftibs 68lumen-
HVR L1, ENVR L2, FVR L3, HVR- I—E R e e

d HVR-
ke SeraurCion HSIERE, Beofimeh SBEspts! pibeNler Hermenk wihAntgDl gt Mab

cau%ﬁ (gm%iar dgfegt in élbe n%ﬂog @c@%ﬁ%e@?ﬁ%ﬁ@&e@éiﬁb&@olomﬁ' Systemic

perfibibha Hiih Pﬂ-ml-lrﬁlﬁx reweatidHivi-abi-DIMHEYIeh teasment requifedngasrked
Tedlglqlngﬂ]lé% ﬁg@d‘lﬁ%f ]t’\ulomcl;»l'r%esseé (Fi 59]:})21;@%%?]%21@ g%stg?eg% yown that
artef6VEROLSH SN Rob in A]:[(ZR-dbﬂmerH\vﬁBeé_&,usdﬁ\éﬁemalous-Mﬂed-mmu@ﬁQn
(Urjg%/gél_eﬁa ei\:l\gil{fgtl neﬁ_gg 82%5 ghgﬁ@%) G 831 gEI? tB&Lﬁr/I?otch

R BV ARSERIB ﬁha%ﬂ;amt 60 BRIt tMRtihds, anti-DI.LA4
S‘glﬁ'% L2, HVR LBa AVR. H1, o ang%%a Lei

Malp e@hd lmpﬁcbwefate seeR et S FO R e §efecriys Shrional
blo%ﬂ@ovg Ind %ngﬁ / [?](j%ll loéﬁgétéﬁé%%%;ss thjegwere regiddd-where

antl m b5, wherein the anti
h1g]n:E@pienss‘e’SNdﬁl\dESOIgmj[edPMRL lm vighkRun®r celirenten mvgr-aﬂ@g PaRd

V&S% fEqutTW 'of ﬁi_:u gs 11tlhz gg‘l’rag%ia{ 1&%& Jcaeﬁlt%tlﬁ%lﬁg%el \%eded to gain
11131?]5‘[5 Qit@th%ﬁ)réasb@asm_rdefemsat I east a portion of t he
S;?ﬁn%vq\grgk S'elgﬂleg}i@tllfﬁq@i pu a?, ‘3‘?‘2‘% S y rfinefnogse intestine
\gﬁrﬂ eAd gl%aj(};rltcgﬁceﬂpgd&t a@balciﬁmblﬁoﬁ HPNbich With@nt miyseddidtaivus,
given the pleiotropic roles of Notch signaling in regulating the homeostasis of postnatal
self-renewal systems. For instance, Notch signaling is required to maintain undifferentiated
crypt progenitor cells in intestines (van Es, J. H: et al. Nature 435, 959-63 (2005); Fre, S. et
al. Nature 435, 964-8 (2005)). Indeed, y-secretase inhibitors, which would indiscriminately
block all Notch activities, cause unwanted side effects in rodents duo to a massive increase
in goblet cells within the crypt compartment (Milano, J. et al. Toxicol Sci 82, 341-58
(2004); Wong, G. T. et al. J Biol Chem 279, 12876-82 (2004)). We examined the small

intestines of mice treated with anti-IDLL4 Mab by immunohistochemistry analyses. In
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10 13. The anti body of any of clainms 1-12,
wherein the anti body conprises human | c subgroup
consensus framework sequence. 14. The
wodkdRedy of any of clainms 1-12, wherein thep@nidRedsosis
conpri ses heavy 15 chain Jhyiman subgroup 111 consensus
framewor k sequence. 15. The anti body of claim
contias! toNBBZ dicatnteh nadilfdsenys osnithalisberypt csll giftarentiatiomorat
18 of
S R T S
weelE oﬂ@é’a&nﬁft (]Fi@ll‘&) NEfiErmare, ANTEALLA Mab dld not aliét theﬁcxpressmn of

e o by e HES Tt dhe ey e Goane kbl rduEpn

(FiL @Y. Thdsé results support the nb¥on ﬂH&EDEE¢MEchOsfg1ﬁhﬁg Midr@ely restricted
wherein the vec or I's an expression vector.

to thegvas@l¥gytteriel | conprising a vector of claim 18 or
19. 530 th {1i-DPEY anBbbaPh éé'n%tﬂil € adult
vvheEr el r‘[r)l‘f }14 ];{eatmen%]ﬁth S prokaryoti c’p 0 ol

retibhlevasadatecel | of claim 20, wherein the host cel | | s

B heking o DB T AL ih et SR AT vRBl e DLL4

dev¥lepineit i0hedhbal Mol, adnidisgutidradflaatiiidid anéibody laasdo ¢is)ble

. recoverin theatlbo t hod,.f or
impihePr g A A e ot b B RN b grtial during
act199£ﬁﬁﬁd%%h&§h ORPLASRNER SinPai At M€ inGlon@il vebsa]l Mkih&nhttealn

sui tabl e host cell, and (b) recover| 2\8 t he anti body

agre@@entiyih Has psignofurpdhasopmesf apts DLEA ‘ﬁﬂaﬁﬁ@prmﬂt

we%ﬁa‘cl lé 9 mﬁﬁﬁk@é@(@ﬁb‘@ bserved in 1%12101‘ E%ng%lgp\‘r}héﬁ d(ﬁé@ét%@ﬁ‘g/kg
%q ereint os I's eukaryotic.

twide pee wiecidfol op tal@ hecksi bmlmbr mk_)lieis atlh@lrié‘ft Makl al@bfmﬂrYEGﬁ g

ety Ao Rs AL i elaiy SO SHiop Hh Bocomisms of

actibhe DLL4-anti-DLL4 anti body conpl ex I's an anti- DLL4
anti body of an of .clainms 1-16. . .:-29. A nef.hod
fo rA]é]li‘Oé‘él’i bif Pr‘i‘jg%mg iSSP} bas bedese iy d i Weﬁﬁa&f by way of
111u§c¥a@1'bﬁ S84 Shmpld@r BRHPAL of BRIy oFiugeréleideed, kitiescriptions and
-anti-DLL4 anti body conpl ex in a bjological
examtqmsbmﬂ@l BPhbs cpatifusaes K@ ngdhdcopi B RN havi ng
the disorder, wherein the anti-DLL4 antibody in the
DLL4-anti-DLL4 anti body conplex is an anti-DLL4
anti body of any of clains 1-16. 30. The net hod
of any of clains 28-29, wherein the anti-DLL4
anti body is detectably | abel ed.




10

15

20

25

30

31. A conposition conprising an anti-DLL4 anti body of
any of clains 1-16. 32. A conposition
conprising a polynucl eotide of any of clains 17-19.

wo2Bes/060H@s conposi tion of claim 31 or 32, whergmus2teo70s13
conposition further conprises a carrier. 34.
Use of an effective anount of an anti body of any of

cl AVHFATISTEANMERE manuf act ure of a medi canent for

t r qatd Ndo1del YR DT I%MRAESdy Bphighk: Proliferative
di gér e?o ?tﬁaa subj ect inyneeg of‘l%such treatnment. 124

35.(a)REt &asismegivoc thadepfada or fivredrypemanidbée region (FIVRA pragences
liferati ve di0§_or der is colon cancer, |ung
X :

||
scleg i CoPt G EsPR ARy

BRCer . 36. The use of claim
34 (hr IBVRMLE leeinfprisiag sequettic elnRbl, wherdiroAbeAll is

adm nistered w tg@gﬁ effecti ve anount of an
RA%@PN-S%’&%E%QE) 9) _ ~37. The use of claim
36, iiy\he AL REmpRkibg SRELRGHLB7,3@RAin BS-BAMNs SASFLYS (SEQ

ant agoni st of vaScul ar endothelial growh factor
ID NQEEF) . 38. The use of claim37, wherein the

VEG antag0Rk Shydhsisi hee EGD alfel 20BY-C9 is QQSYRIFVT
Theuase of (ﬁzipgpﬁ@%@gﬁ;@%en t he anti - VEGF 121”(;% body
(SER&EDOROEE) zunab. 40. The use of any of clains

34-.39, in_said. medi ca [ 1
Wi t(ﬂgan%@éﬁo&?ng%ﬁﬁue% %E@f'yﬁg’n%l?%gﬁggéu (?%8 %agen NWIS
(SEQIIDUSO:19f an effective ampunt of an antibody of any

of clainsg 1-16 in the manufact f a L.gament for

ent¥hci At Rt COTRPSL SERICHTH '1-'EL§in'§E?i‘ﬂ ]gﬁ%é t ina
GY R RHTRBNDRYKR b s@i:Hahdcondi tion associ at ed

wi t h angi ogenesi s, erein said nedicanent is to be

adrfvii s 3iqempgigingiseienes E%El%ﬁﬁ?m&@i‘gb%]ﬁf c agent
VYA AR BN e P 4L, wherei n the
pat(hpdtogisioale veoadiH VR wiksso dicatgent i YR sapghasgempgios
o el forARSRlas BRSiShaf- b RIS A YER
pat hol ogi cal condition associated with angi ogenesi s
LS AN Ao A RS G s S ase:
(a) at least one, two, three, four or five hypervariable region (HVR) sequences
selected from the group consisting of:
i) HVR-L1 comprising sequence Al-All, wherein A1-All 15
RASQDVSTAVA (SEQ ID NO: 10)
(ii)  HVR-L2 comprising sequence B1-B7, wherein B1-B7 is SASFLYS (SEQ
ID NO:11)
(iii) HVR-L3 comprising sequence C1-C9, wherein C1-C9 is QQSYNGPST
(SEQ ID NO:15)
(iv) HVR-HI comprising sequence D1-D10, wherein D1-D10 1s GFTFTDNWIS
(SEQ ID NO:1)
(v)  HVR-H2 comprising sequence E1-E18, wherein E1-E18 is
GVINPNSGATEYADSVKG (SEQ ID NO:5) and
(vi) HVR-H3 comprising sequence F1-F15, wherein F1-F15 is
VYYCARDNFGGYFDY (SEQ ID NO:9) ; and
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(b) at least one variant HVR, wherein the variant HVR sequence comprises

modification of at least one residue of the sequence depicted in SEQ ID NOs:1-18.

3. The antibody of claim 1 or 2, wherein a HVR-L3 variant comprises 1-6 (1, 2, 3,
4,5, or 6 ) substitutions in any combination of the following positions: 91 (S or W), 92 (Y
or F), 93 (T, N or 8), 94 (T or G), 95 (P, Q, A or T),and/or 96 (P, S, A, or V).

4. The antibody of claim 1 or 2, wherein a HVR- H2 variant comprises 1-4 (1, 2, 3,
or 4) substitutions in any combination of the following positions: 50 (V, L or Y), 52 (Nor
8),52a(PorS),or 53(N,Q, T,or D).

5. An isolated anti-DLL4 antibody comprising one, two, three, four, five or six
HVRs, wherein each HVR comprises, consists or consists essentially of a sequence
selected from the group consisting of SEQ ID NOs: 1-18, and wherein SEQ ID NO:10
corresponds to an HVR-L1, SEQ ID NO:11 corresponds to an HVR-L2, SEQ ID NO:12,
13, 14, 15, 16, 17, or 18 correspond to an HVR-L3, SEQ ID NO:1 or 2 correspond to an
HVR-HI1, SEQ ID NO:3, 4, 5, 6, 7 or 8 correspond to an HVR-H2, and SEQ ID NO:9
corresponds to an HVR-H3.

6. The antibody of claim 5, wherein the antibody comprises HVR-L1, HVR-L2,
HVR-L3, HVR-H1, HVR-H2, and HVR-H3, wherein each, in order, comprises SEQ [D
NO:10,11,14,2,3,and 9.

7. The antibody of claim 5, wherein the antibody comprises HVR-L1, HVR-L2,
HVR-L3, HVR-H1I, HVR-H2, and HVR-H3, wherein each, in order, comprises SEQ ID
NO:10, 11, 15,1, 5, and 9.

8. The antibody of claim 5, wherein the antibody comprises HVR-L1, HVR-L2,
HVR-L3, HVR-H1, HVR-H2, and HVR-H3, wherein each, in order, comprises SEQ ID
NO:10, 11,16, 1,6, and 9.

9. The antibody of claim 5, wherein the antibody comprises HVR-L1, HVR-L2,
HVR-L3, HVR-HI, HVR-H2, and IIVR-H3, wherein each, in order, comprises SEQ ID
NO:10,11,17,1,7,and 9.
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10. The antibody of claim 5, wherein the antibody comprises HVR-L1, HVR-L2,
HVR-L3, HVR-H1, HVR-H2, and HVR-H3, wherein each, in order, comprises SEQ ID
NQO:10, 11,18, 1,8, and 9.

11. The antibody of any of claims 1-10, wherein at least a portion of the

framework sequence is a human consensus framework sequence.

12. The antibody of claim 1 or 2, wherein the modification is substitution, insertion

or deletion.

13. The antibody of any of claims 1-12, wherein the antibody comprises human

subgroup consensus framework sequence.

14. The antibody of any of claims 1-12, wherein the antibody comprises heavy

chain human subgroup I consensus framework sequence.

15. The antibody of claim 14, wherein the antibody comprises a substitution at one

or more of position 71, 73 or 78.

16. The antibody of claim 15, wherein the substitution is one or more of R71A,
N73T, or N78A.

17. A polynucleotide encoding an antibody of any of claims 1-16.

18. A vector comprising the polynucleotide of claim 17.

19. The vector of claim 18, wherein the vector is an expression vector.

20. A host cell comprising a vector of claim 18 or 19.

21. The host cell of claim 20, wherein the host cell is prokaryotic.

22. The host cell of claim 20, wherein the host cell is eukaryotic.
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23. The host cell of claim 20, wherein the host cell is mammalian.

24. A method for making an anti-DLL4 antibody, said method comprising (a)
expressing a vector of claim 19 in a suitable host cell, and (b) recovering the antibody.

25. A method for making an anti-DELL4 immunoconjugate, said method
comprising (a) expressing a vector of claim 19 in a suitable host cell, and (b) recovering
the antibody.

26. The method of claim 24 or 25, wherein the host cell is prokaryotic.
27. The method of claim 24 or 25, wherein the host cell is eukaryotic.

28. A method for detection of DLL4, the method comprising detecting DI1.4-
anti-DLL4 antibody complex in a biological sample, wherein the anti- DLL4 antibody in
the DLL4-anti-DLL4 antibody complex is an anti-DLL4 antibody of any of claims 1-16.

29. A method for diagnosing a disorder associated with DLIL4 expression, the
method comprising detecting DLL4-anti-DLL4 antibody complex in a biological sample
from a patient having or suspected of having the disorder, wherein the anti-DLL4
antibody in the DLL4-anti-DLL4 antibody complex is an anti-DIL1.4 antibody of any of

claims 1-16.

30. The method of any of claims 28-29, wherein the anti-DLL4 antibody is
detectably labeled.

31. A composition comprising an anti-DLI.4 antibody of any of claims 1-16.
32. A composition comprising a polynucleotide of any of claims 17-19.

33. The composition of ¢laim 31 or 32, wherein the composition further

comprises a carrier.

34. Use of an effective amount of an antibody of any of claims 1-16 in the
manufacture of a medicament for treating a tumor, cancer, or cell proliferative disorder in

a subject in need of such treatment.
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35. The usc of claim 34, wherein the tumor, cancer or cell proliferative disorder

1s colon cancer, lung cancer or breast cancer.

36. The use of claim 34 or 35, wherein said medicament is to be administered

with an effective amount of an anti-angiogenic agent.

37. The use of claim 36, wherein the anti-angiogenic agent is an antagonist of
vascular endothelial growth factor (VEGF).

38. The use of claim 37, wherein the VEGF antagonist is an anti-VEGF antibody.
39. The use of claim 38, wherein the anti-VEGF antibody is bevacizumab.

40. The use of any of claims 34-39, wherein said medicament is to be
administered with an effective amount of a chemotherapeutic agent.

41 Use of an effective amount of an antibody of any of claims 1-16 in the
manufacture of a medicament for enhancing efficacy of an anti-angiogenic agent in a
subject having a pathological condition associated with angiogenesis, wherein said
medicament is to be administered in addition to the anti-angiogenic agent to thereby

enhance said anti-angiogenic agent’s efficacy. -

42, The useof claim 41, wherein the pathological condition associated with

angiogenesis is a tumor, a cancer, and/or a cell proliferative disorder.

43. The use of claim 41, wherein the pathological condition assoctated with

angiogenesis is an intraocular neovascular disease.



