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WD 2008/ 060705 PCT/ US2007/ 070513 ANTI - DLL4 ANTI BODI ES

AND METHODS USI NG SAME FI ELD OF THE I NVENTI ON 5 The
w@e@seni7os nvention rel ates generally to the fietTus{o07/070513

nol ecul ar bi ol ogy. More specifically, the invention

concerns anti-DLL4 anti bodi es, and uses of sane.

BACKGROUND OF THE | NVENTI ON Devel opnent of a vascul ar

supply i s aANTidanEHANTIBODIE$AND MBTHODS USING SAME

physi ol ogi cal and pat hol ogi cal processes. Actively

grow ng tissues such as enbryos and tunors require

adequat e bl ood supply. Fﬂj}gy(ﬁaq«}ﬁjmvﬁmlwd by

produci ng pro-angi ogenic factors, which pronote new

bl odte pesgelinvicoriomtdlaies ganaradly o drdidd ofunbledular biology. More

[ [ V t f or.nat.i i I
o IRPTBE R S Tt LR 4 SRR R o
the followi ng steps: a) endothelial cells (ECs)

proliferate from exi stln%ﬁ)Cs or differentiate 15 from

progeni tor cells; Y& QFaFEJDYENEEONo f orm
- }
Cubu Sl oty C&?%SV%P%?ﬁs%ﬂ{nﬁe@%ﬁfgﬁ%@iﬁ%ﬁt 1HRE)

phﬁ&ilsglbzﬂ@nd pathslogical 1511@86@4355 Aehdlyogbwiiy gt such ﬁsoérﬁbryos and
secondary vessels; &rl mtive vascul ar pl exus
tunRE EAgHC afegpuatsey queW@H i TGy anfepty g%ﬁ%&ﬁdﬁ’g’ pragygiFe pro-angiogenic
[ I
facRR SO Ploffed fi BRON TeRGEROEARM 1R phXoRGRRE oh Egonesis.
Vamdhxltﬂiedbymﬁtw‘nms aensiptaa Huherdeds dadlsgica lﬂ:&bntZﬁ)vaiﬁhg all or many of

the ey @ectrP e eaforheiag BT serhiia o st G e frgentine
fro{é{brbg&ltl&? 8&ils: bj‘@@@h@ate%ﬂ%ﬂﬂ@s&zg B &R 4ikd %tﬂctuﬂé?gﬁ@ascular

odzi ej , Genet 513-23 (20
cordei en sikgergo KrtadomsngsiGel fornl ¥@ss¢§-vigh { Qdm@:ab lumen, isexnsgimg cords or

o B guRB Kot eSO SEE a Bup HErLETHFlebh undereo

furthREtenetRicHRg hikll teulimpisy; @ﬂdjf)@haéﬂd@ﬁl'eﬁal R Res&LIBEPOI cBiecase the
retrol enta 25 flbropla3|a hemangi omas, chronic

endonfiqlightwhes. oreviding mastenaaee prbmadeatosy fuarbensde shesvesselgsuch
cel%r ﬁélhfilﬁg?%ﬁgﬁesr ot EIH@P?%HI rracmﬁ%c%th m‘iilsa? %El{l Stor lar%e’&'vﬁisels and

age-r degenerati

mynemlﬁs eellsaﬁ thg He O MR ah A BT € de el 76 ClISL 301097t Hagap&ancbledizwj,
orneal tissue and other tissues, rheunntoid

Na et rGenes 3 Wi e8P PadiBarskepfdiapnasy, Gl 112519-3 G1003).
Cheff‘l.?:ﬁgxz w@e@lgé%flagﬁ eg(tﬂ-ﬁ%g%lgé‘%e%si? 1c§{edfﬁll the p?l‘ﬂ{&léenesm ofa

ysi ol Gar ner
variefiastdibanders3 (T hdseﬂealsée; solid tnmoReetnid otoé tadtasgyy aﬁlbro@)cllﬁfaafs retrolental
ﬁb@@ifma Ecﬁa 1{1?,180 ﬁﬁr@@&%fg;‘n‘i%@%g Irn?t?r 'al_rl_@%)l | nt rdtls%ases such as

prol-@e%@t‘l@emegnoﬂ ahitd)e ¢ @%ﬁbeﬁé rétﬁhﬁﬁzfthﬁ ra%Mraatea %HCQE@ B&&dnSration

appears to be cru0|a he transition from
(A]]v@enqﬂvasqugar 1g1;aun@mp,| 1agmale rguq@hcftmf t@m@p,lamjp@ gorneal tissue and other

tisq AR oFRfi! AR éoorv‘mgﬁuigﬂ%@ ITes af‘t §é@7) Ehegh $57:10031-34
(199@}3\1@5@%@{&%@%% YO, 206800 63:245- 319@9945)2£}Q17G%@5A3“Vascu1ar
allows the tunor cells to acquire a growth advant age

disgasgs, p s IPathep e ayeofAdrubm dWycasd np Byaamic Approach, Garner
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 et al., Nature 339:58 (1989). The neovascularization
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to the normal cells. A tunor usually begins as a
single aberrant cell which can proliferate only to a
waems/oaf70m few cubic millineters due to the di BCBOS®07/070513
fron1ava|IabIe capillary beds, and it can stay
" dor mant t hout further romﬁh an di ssemi nation for
alloyy e @u%%fr%a Ot f g0 W B GHR EF @é@lﬂéraﬁlﬂé AUtgRpY gompared
to ﬂl@ nBHﬁal RBW, ojg @lﬂhgr ROSMPEIRR 45Q Redié ¥kBineadolhigh 'c@ﬂ prohferate
which proliferate and mature into new capillary
onllylt@ ) dlzv ©f 8 é¢s cubiih ey Binmaerk ylué tr tire dlstdmlco ﬁdnuwsl@bls cm)tlary beds,

an)] o, R oS SO ERe SV i G Big R G bR Pigfod of

timFe1SaileatinGr EIRBenCS}itch to ML gBRIk phembtFHRY th k@ dt©Bndd@telial
been observed between density of m crovessels in tunor

celbewhlﬁmoléﬁ@twdq rapresigtosiavasapilfary blogd easselsc dhewr neady formed

evaral [ [ i e l.
blo\éﬁ VFss%T} nopgﬁy ag f?_l? %%?IP&%@}—B e %@ﬁ\rag {.u’ o ‘thué e'éllso for the
d1s%ﬁnitlo&ﬂmﬁ‘ke&ol&ﬂ&)tlonl‘(ﬁ@m&s@dﬁcFﬁlmet calls. Ackadagly, a correlation has
340: 145-46 (1992). The precise nechani sns that. o
beanbsprypd befecamginsgynf BUGRN EeHs ISTUEE segbions grrbietispoyyival in
breQHtcaMer a§‘wgﬁ| ﬁlvfe@elhhgﬁlept%g%?ss C\W"eﬁﬁﬂfﬂzét 'ION’ E}fz LA 324:1-6
mass results rom the net ance o il Tt ude of
(1%any iHganetsil s Letdendd (al 10s24A0892 nyMdaichiarisi ¢t kb kevear, 340at45-46

(19523 eT%\éﬁ’]'i)ﬁﬁfgg llfngc al}lgsll:ésﬂ' a?t?)@é@pgg% aﬁ) rlggie%%vg{chég Islgtuwgl[ understood,

butsd Briefibe@nthat @H%@ﬁlaﬂéatf@ﬁl&ﬁﬁh&%aﬁ?&uty f&ﬁ%@h@ﬂoalance ofa
factors produced by surroundi ng cells, have been

mudtitodmofi angroggudsat seinEdatdisfand igibiters (Enikmpm,d‘i’atfiaerétll(b)rm -31
19?' rati on and coal escence into cord- |ike structures.

( aP" ~exanpl e, vascul ar endothelial growth factor (VEG)
hasThegrcefd dfdagtild ideckigsmém s h@tlyfragiioed My @bieeslsiohificant
stimul ati ng angi ogenesi s and i n inducing vascul ar

nuipberrad anel pquigp, mpstly saceeted faglors predigrsd by spaqundiige gellzphave been

7
B g T A0t 10l 58Sy By 5 By PRy cor

11kﬁ!§tr11dt1[r€$)| meabxhpler adseulpt eydechehyl growilsfat@e (WEGFNhisten
el opnent and differentiation of the vascul ar
ldegg}@%%ﬁ thekey Retoardrelvedyremylaiing apHogsHsn 2pdinjadycingyascular

peg%gan Oberéhfaré‘ aﬁ%l' c"i”k tlgq §977)' qth%@irﬂm&g'}hﬁtjﬁé’[o%s of even

| ntraocu ar SOT rara et
a siRgle. VEGP mﬁeleTbmltVE(ﬁnh@bﬁmle;thalcty@om)tqjﬂoems*frdplbgeabheole played by

.mpjority of human tu examni ne Ber n et
thl%ﬁ#ﬁ‘?r 1} %\9 Ygop@imfgggsfg“ﬁ%@)‘ 0 T Sygtem. l'H'HﬁB ore,
VECH RRbeer §i B8 Bbela QﬁedlﬁBPMhe%bas@hlanz@ﬁ‘ﬁca%ocw?&ﬁwnh tumors
53:4727-35 (1993); ttern et al., Brit. J. Cancer

and7@r9@aHB41i{o1¢96) Ferpyoetil., Endadr, Rev. pmpral Th@é/ﬂiﬁﬁ mRNA is

L N

91 P5B39110939f Bidinl of 1. PH Wik P&ﬁzbl 26:86£9101199%); Bessebtsall Tancer
patients with diabetic and other ischem a-rel ated

Re»? éﬁu“ﬂéﬁéﬁtﬂ%%?) Miatemet ak, Bir. J. Qancgn(l: 931334 (9Q6); Dvorak et al.,
1%%%5 4?67 %1)9%1%1995 urt hernore, studi es have
ed th ocali i i

enons e i zation of VEGF in choroidal
neoM@c tHeabn WDtr206081c0610 60 Y HEETUS2 IR TdsQirObikBly drrelated to the
menbranes in patients affected by AMD. Lopez et al
prepepce OFf actqgﬂytr%laﬁe%pn o{/plood ggssels in patients with diabetic and other

ischemia-related retinopathies. Aiello et al., N. Engl. J. Med. 331:1480-87 (1994).

Furthermore, studies have demonstrated the localization of VEGF in choroidal neovascular
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37:855-68 (1996). Anti-VEGF neutralizing antibodies
suppress the growh of a variety of human tunor cel

WO 20v8®6G705 nude mce (Kimet al., Nature 362: 84RCHUS2007/070513
(1993); Warren et al., J. @in. 5 Invest. 95:1789-97

5% b ALy i ERSE e S ety 5

37@9§6glg@6bnh|b|t i ntraocul ar angi ogenesi s in nodel s of
|schenlc retinal disorders (Adams et al., Arch.
OphAntHBGE nmmalam%ntl(om@@@$1)ppressrﬁ@rgomleqf aavirictyvEGEman

el 080 R BRESh Sal oVt PSR LosL Wik etgt - i

InVeHNDs: 78009t g@%p ) Borg HohPQGY| @hindee ReASGU08D-3901996); Melnyk et
di sorders. Such antibodies are described, for exanple

al..iGuree Bas7 56281-26 (B190dnad aj@rmlalﬂoy intrapculpo aigzioggnasis m mgsicls of
G TSR G AR SHEER Bt opyhLlP DR pPEou,

Thapfor@wad-VyGF Iﬂ&)nEElAnﬁlcahubaaes or irhintibitdrepf VBGHacion are
chenot herapy reginen to treat specifjc cancers and an
progysing wegidales fop Bigy e e A tumars Aldy Y 1pva Htraqel apeegyyascular

dls(%glgfég\s%gh D doR%es a%il Qrélgerdef’(;r e@%gfe naﬁ],fgl’ﬂ 9l g Bﬁg&h fnuary

eneration. Bot rugs are being investi
14,0199 8 zmgl 1sWOia8a15381 aad 3O 98/415332;Ibeﬂrpubﬂlah1edt(h@oleer 15, 1998. One

antlatg/ﬁdlﬂ @Qagtqggﬁc?%}ﬂga SB{“%'F&% egrtog Bﬁ%&lfocrygglng gornblnatlon
w1th*&edh@ﬁ%ﬂieka&)y§9g’1ﬁ{eﬁ to &B& spée{ﬁ@&aneers %é Qh Iap@_cvm §ﬁt[body
neets this need and provides other benefits.

fragragrsr eantbémineiby b@ls treen @pprovedhiey theibi patreat tag%rpqcbelttr:d: Gvétbmacular
and publ t ons r.e ncoy.por at.ed ference in
e POR PR e R e R RRORRFR M et 1 on
IS Iths aaaxtth@taﬁ@e comtituRe td stenhéddi fophdeary thit vy aliniedtteibutes
DLL4 blndln%4 agents (such as i mmunoconj ugat es,

thappreiopinabor davriommens e Hicsapees eesnis. Tbeiavepien dbaceibedshercin
megéélﬂgﬁéégjaq{d & 1d93n(¢th§%V39ﬁ @geous t her apeuti c target,
an

e 1 nv I on provi dées conpositions and net hods
basad roferdvicedtited Hotdid,. indDudidg phtatli appliegns andpulilivations, are
. inventjon, as descrlbed herein, provide inportant
incproratesbbiy feferanis ATHAHALT¥ agents for use in targeting
pat hol ogi cal conditions associated with expression
and/or activity of the DLL4-Notch receptor pathways.

Accordingly, the i iigﬁ ﬂﬁ%ﬁbl
conposi tions, kitsggﬁ@ YH{)lcles ogﬁf manutact ure
r el ahethventidolik4n parntlased on Teidpiteffoatibn bhy enidtpolf DLL4 binding

provi des .anti bodi.es that bind (such as sge0|f|cal
ag@@ﬁsf{aycht% imppyngconNEasese B hed ro s dTRNSAtG P75 P3-LApresents as

{
an Qﬂﬁorﬁaﬁp aadr\{%{ﬂtg%éa)gl\g %égﬁgtlpfa‘i’é'ét S’cﬁ% tﬁ{lenkg@?‘]&ll Ig%w (e)sr c;%rn ositions
and inethads bdsodyn bpmltuig‘ DEBR#| PLbrbdsdihg agant<Di{ltHe wiveitica, as described

bi ndi ng, affinit out .1 nMor better, or abaqut
he@@@p@w?d& H@@Fﬁ%ﬁhﬂ%&eﬂﬁg awi (AZRQYIS BRFU I Ube 11t tREZCHRY

patRbIBEicAonditions associated with expression and/or activity of the DLL4-Notch
receptor pathways. Accordingly, the invention provides methods, compositions, kits and
articles of manufacture related to DLL4 binding.

The present invention provides antibodies that bind (such as specifically bind) to

DLLA4.
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affinity of aligand to its receptor can be determnm ned
using any of a variety of assays, and 5 expressed in

wo eos®6ehs a vari ety of quantitative val ues. PCT/US2007/070513
Accordingly, in one enmbodi nent, the binding affinity

X essed s Kd val ues. and refl ects [in
bi nl ‘g‘tj’ PRGUring {pvertiq provides pp fsplatad; %0‘5@54 aptipdy, wherein a full
lenBfhl 186 Im o@ﬁﬁ%ﬁb&d’y @;@Qlﬁieai%f @itlaphmnarbbn@u R‘)chaef inBink Y ffinity of

I's measured in vitro, whether in a cell-free or
abagiell Inl\éssb@teamdbslati%m@/l ombglteof Aa mwcilibeirtaidfsha@ getps art, binding
e .descr

h
i e Bend b g H o P PR AR g SR 60 VerttE) 8t fsays, and

exTBRSAIEEBAS 8f a ¥dHet e ntltfaﬁfle eaadp | AscoRiiRg i bhd embodiment,
radi oi munoassay (RIA) and ELISA. I n sone

thedvimbiag afdinity is expeessebisdt e yalaer aindttaﬂeict%iwtmwwyn@ma affinity (e.g.,
w1t?%1ggll'1]&§t?gvla§)? Fiff%ilﬂ € qte(%‘tlaﬂyl \r%%(rﬁ] Bﬁ?{%l&%ln&lﬁl ﬁ‘intl 1s hteSSured n

vitdbQOrhethet i@l anaeilefrer orlceB&siobﬁiitbdt degingl diyngf aafufmtm by asfs@;i‘s known in
mouse DLL4. In sone enbodinents, the. binding affinity
theragls Mstneie tbpicadgseribeg hesiie R &R vl POPHIHBINdINgatiRbs
r
e R o L e PTGy (RIATERFELISA
In iniederabddimantk thelisobptaalf a‘nltlﬁDLy4 ofitilahlgbinds tonbbthrhulbetaad mouse

r ahout .500 M or Rhette on ect
DL B MR e B 1iSbia e B ie RBRMOLH fpspore than 100-
fol&‘ﬁf‘o‘%@bﬂe% thit the blu?(ﬁﬁ% Befingt (ﬁtofﬁ&ls@fDL]ﬁ? ARbiRRbodiments, the
specifically binds human DLL4 a kon of about 2 X

bindo® adfiniefor dpman PLdBosno moxe ﬂ@ﬁ 1@i=f0bie1t1tb@ror lgxs thag the blndlng
wel |- est abl.i n the.art kon of, bi ndi n

o R S s G Rh ke TR B R SR P g Oy House

DILOH ittt/ @binging «HinidsseabdubNEMVEXIHRSS 8flabduf SO@bHEOIQfett@r
variety of quantitative val ues. I'n one a5£ect

i nvEN@icoPent.dle desntien propidgs anisaletadpmtyDE éﬁntthqeiaiswbereln a full
d
en 80 bR 8 5 Lo BB WOBL 0 S 2 x

10°caneitst bngboat 100 1€wrdesr NG ie serndstablishedaf tichet, Blolid, ofbmdmg
extracellular domajn. In 25 sonme enbodi nents the

of 3 Ugingte dfs AFREPIBAYN B FRISTHNGLIY RS Af@ WRgtRys and expressed

g essentially of am no
1n%@ﬁ%@%%%&%éfcﬁ%n%&%@é&ﬁ%&sG 1-324, and/or 219-286 of

huntmordLdsdect | the mvemamppmt'l,deds hlElsohteelrﬁntibmdwmaVrbidésa Bgand

bindaREioh of DLLAT T SrDstishater s Bsaibgay bindb o ypeptide
corhmﬁﬁg 'c@ﬂs&fn%‘ﬁf@?%or%’ibtl‘n% @t@hﬁaiﬁiﬁme DiEir4 eaﬁhéémby dbh@n. In

inhibits reduces | ocks DLL4 bi ol ogi cal
soraec embodigentsnthe mlaet@b@mbodiahméﬁa ipommldarqomm@ylgotomsméng of or

.ent | on Ses e
cons e RSB RS 3PP s, AP S8R iy hf SLoiaseor
hmﬁgﬁg@nﬂd fromthe group consisting of: MD 2008/060705
PCT/ US2007/ 070513 5 (i) HVR-L1 conpri si
Al - 1 one appeqt.he inaentign previdengsvaicd\ati¢ tim)competes

with Notch receptor for binding of DLLA4.

In one aspect, the invention provides an isolated anti-DLL4 antibody that inhibits,
reduces, and/or blocks DLL4 biological activity.

In one aspect, an anti-DLL4 antibody of the invention comprises:

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

selected from the group consisting of:
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(ii1) HVR-L2 conprising sequence Bl -B7, wherein Bl-B7

is SASFLYS (SEQ ID NOI ) 5 (iii) HVR-L3 conpri sing
waegsenres C 1 -C9, wherein C 1 -C9 i s QUQSYNGPSHCT/(USHQ/070513

I D NO 15) (iv) HVR-Hl conpri sing sequence Dl - D10,

wher.ei n - is GFTFTDNW S S HVR- H2

confddi si Eg%qi«g&eweesegfe@e@%e &\ﬁslr 5@@1%@1181 s 10
RASADPABEAREPMKRJ: 3BQ | D NG 5) and (vi) HVR-H3

conprising sSequence F 1-F 15, wherein F 1-F 15 is

VYYGARDNHOBYED ¥YonBESnE Beduene) B -Binevhetsjn Bil -BTeia SASHhe'S (SEQ
D nt HVR, wherein the variant HVR sequence

lﬁ%’% ses nodification of at |east one residue of the

seq ('iﬁyl CeHAaRILS tc@%lghﬁn@%@de@cé\@ﬁ (Y, dBereinl®1109 RTRYSYNGPST

e an anti-DLL4 antibody of the invention

(SE,QJEIBrNQéé) (a) at |east one, two, three, four or five

hyper var 1" S t r

hets oub B SRg s e SRR Sysih B R Ll onws
(SE® 1BINOQ:1pvherein Al-Allis RASQDVSTAVA (SEQ I D NO 10)

20 (ii) HYR L2 conprising sequence Bl -B7, wherein

Bl - 87 i s HYKsHZyeampgising spayanes EH%IS( whetpin RRFLS is

G\WATHQY}X%%%%@ )I\(I?I S rI2|1 c:)n'prclgs: ﬁg

seq@enceHMR- EBO:,omMmemglsaqt[alneéJFuﬂlé WRSERDNW B is25 ( SEQ
I sing sequence E 1-E 18,
V%%&@Pﬁ@@@%@zl EVOPNSST DY ADSVKG (SEQ ID NO 3) ;
(V' Ibf Wﬁaﬂ%n‘é Qfﬁﬁéﬂt‘ﬂm \%E&&%ﬁﬁ@vfnéﬁt ﬁVk)@sein@?Je%bﬁl(pﬁ)ses

DNFGGYFDY ( SEQ | ;
m0dtﬁdaeals of '«Ud@st/em Iamiuer—MRhe Wﬁe«rendemeedﬂarSF@ID MR 1-18.

seqpence conpri s di f.i cati.on | east. one

;e PSR RESRL R i 2 ke ton PRTERY 3. 16,

I'n enat @@ﬁ%& tw@nth@élst fouPlok fivaRypdreinb® relsfon (Hm@bqlwﬁces
Selmtgrl ses: (a) at | east one, two, three, four or five

frorrthagiosp cerildineOiVR) sequences sel ected from

. e; %rsg l(J) %% 5 ?@pﬁ% g is?q%%? %:@g%rﬁlgg%él sAelqlulg nce

RAHQ[N/STAWME(&EQIIIANW 10) s
(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 QQSVNGPAT
(SEQ ID NO:14)

(iv)  HVR-HI comprising sequence D1-D10, wherein D1-D10 is GFSFRDNWIS
(SEQ ID 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
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, an anti-DLL4 antibody of the invention comprises:

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

selected from the group consisting of:
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RASQDVSTAVA (SEQ ID NO 10) (ii) HVR-L2 conprising
sequence Bl -B7, wherein Bl -B7 is SASFLYS (SEQ ID NO |

WO 2008/064705 ) HVR- L3 conpri si ng sequence C | - COPCTMIS2007/670513
Cl -C9 is QXBYTGIVT (SEQdD NO 18) (iv) HVR-HL

co I Si sequence D10, rein
rrrgg'Dl\l\/\FI%’ 'E%EQHPWH@S?C)“%%‘{V/\@? Wge’i’?%%l
RAS @g\@\& ﬂ]ﬁN(y\h@;eln E1-E 18 is
g SPNSGFT VKG (SEQ I D NO. 8) and (V|) H\/R—HS
confibi si HyRs&guwempesifg sequen&s Biwid, giharck B1MB71i5 SASFLYS (SEQ
IDm RDNFGGYFDY (SEQ ID NO 9) ; and (b) at |east one
iant HVR, wherein the variant HVR sequence
congfi SesVRpd |cBh1‘faﬁ§1|n%@ecﬁfen@é Cl €35 heké CeTONQOSYTEEVT
uence depicted in SEQ ID NGs:1-18. 15 In one
(SE’:Q%@&‘{ I8he i nvention provides an anti body corrprl si ng
One iy} YOHIEA Gl Ble sodihe B3] WY pHST @I RS DN WIS
nprises, r conS|s essen y 0
(Smmme)sel ect ed fromthe gr oup con3| sting of SEQ ID
NOs:; 1-18, and wherein SEQ ID_ NO 10 corresponds to
an FUR- LHYR-BRsomprigng spquass FéddSnered Bl L2,
vIERN 17, or 18 correspond to
G an FI%/QFE%IQ%%SVK% ﬂﬁo %ﬁ%néirrespond 20 to an
HVRGH) , BER- HBdN@tp%l,smg,se@en&; FY-Fab, 8haemrldspond t o an

v B R R o o o o 40
HVRethat 1d8Rnk ZariddY @I\lll% whifBnhhe vdiRr HIR %ﬁeﬂ'c%%bﬁ%nses

wherein each, in order, conprises SEQ I
moniﬁﬁcation of atdeast encoine dendid mesvenceadepied ibSER B9 NGrel -18.
RFntl on c i ses.HVR- LI R-L2,, H/R- L3, HVR-H ,
R R SEP R Oy CPRP BB P o three, four,
five ONgIK IFBERSs, S diPe NP HVR cd Pn@é’s cdnsists orTondikts @ﬁb@n‘ually ofa

enbodi ment, an anti body of the invention conpris
seqHWLSleleCWFﬁﬁomthe@mpL@msm ¢f SEQNRNDs: 1ok anWheml SEQID

AFEgHAgS e YA, SEBIPE S HEQUR N i sea o
NO IB/GBI 14nscommri 616158 dd\ﬁRslbdnd tbRHVR -IHYREQ3ID WUR- ottt correspond
and HVR- H3, wherein each, in order nprises

to a@écbVRcﬁNcSE@ IDNO314,5.6, 7 908 €orrespondytegpiol W Robih HSrEQ ID NO9
corf3p@fts! B YN H1 G o Ebb AL BRI AR Ry o dofprises

L3, HVR-H H2, el n eac
HVR-tiér HViRehiLrH‘s’ESLSEQ’R-IHl HYR4H2 md HMR -HB, wBerefh eakch, in order,

o TR R . T Ll BT B RRARIEES

v\é@ﬁd@éd@nﬁ@@bwmw rgeR. 12 C}Wprms esvIBIFQ, HY N@! Qnd AYR-H3,
I'n one enbodi nent, an anti body of the WO

whg@gg¢agbgn@5d@@ﬁmyg@g@$}€@7l@§‘i@ 10711 13, 1,4, 9. In one embodiment, an
antibody of the invention comprises HVR-L1, HVR-L2, HVR-L3, HVR-H1, 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 invention comprises HVR-L1, HVR-L2, HVR-L3, HVR-
H1, 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 invention 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, 9. In one embodiment, an antibody of the invention comprises HVR-
L1, HVR-L2, HVR-L3, HVR-H1, HVR-H2, and HVR-H3, wherein each, in order,
comprises SEQ ID NO:10, 11, 17,1, 7, 9. In one embodiment, an antibody of the
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i nvention conprises HVR-L1, HVR-L2, HVR-L3, HVR Hi,

HVR- H2, and HVR-H3, wherein each, in order, conprises
WEEQsod 7O 10, 11, 18, 1, 8, 9. Variant HVRs i PCHNOS2007/070513

anti body of the invention can have nodifications of

imPaSaretsma ey VR E et Bibr Sy R ek eb bt MAF. Sa IRk,
wh¥Rld &h, 18 R &RSHrkeSSED IDNO0, 41, 18, 108, 96 )

substitutions in any conbination of the follow ng
posVeiiand VR4 in(&@ antibwly obihe @m(leehoniyan Ig3¢ nforjfigdtions G)one or

94 T G 95 A T d/ S, A
(S‘Sl?lhgsrwg) Hieso &‘?Uﬁeﬂ‘{% oMy n p hé?]& CPEYT%YI ses (1)r4

(1 I@oneeem&fdlrﬂéntSMH&tR-Lgtvhﬁﬂﬁ cofn rlﬁ’é@’l GQITJQl Bad, |506r @
the follow ng positions: 50 (V, or F). 93
i

sul@Qtaltlpns @ranss)co gnatio OSQe@NIO‘Qngpos@pna )91 @eftftg’@ (9§)(
' t
ATPESE DETF S AL DB RACN BB Up ST gvEE e |

aci t OI&Sen\Mudihrdetb;i‘a HWKleHu virtanoeempikdek 11ed(1i m 3 I@e 4)i$dbst1tutlons
. suitability of other., am no acids as substi
in a4y q%?albar&tleg of thetfrbowimgtnesitions s:¢ { \oddotheh eF rﬁN@é $)p2a (P or S), or
53gqq? ). assessed using techni ques known in the art
d/ or 5escr|bed herein. 15 In one aspect, the
Leﬁten(sa 11 paamtbem/fodiemngeaa]n pohmikymdmams iag |1lll1g;trat1+®\/®blsﬂtutlon (ie.,

repiaﬁgllalg]gt a@%&ga{cll(f 6 ouﬂﬁléeﬁ ?fﬂ? %q%lf s&ﬁEgeﬁl% [fleaam i }%a&xg]llty of other

am%rﬁé[dssdb @QosﬁtdfMB aHﬁndS %lbl@fh tﬁ@ B&[téﬁ'd@&rib'%@ h%ﬁP@aﬁ% r8ftinely
EQ | n one aspect,

assrssw@mm@tmbmqu%d@@mnnalﬁ& arb@mi/ércctﬂsmbeﬁuhngana HVR- H3
reg n uence | :
oneEfsgi b i Ral i mBREESRT Sy Briaambhige R R gfldyeion
corﬁ%ﬁ@ﬁ ficRBquRntVEF $HQ MBRNON EFQMIA it Bt eheSRAHEIRE Pré¥fides an
0. In one enbodinent, the invention
antj v.cq@ﬁnaﬁg antY Rt reetswponring gahe-heruenrerod GEGhID NO:3, 4, 5, 6,
|
7 SRk Aect S HESUSREho SRR A orkglth AR5 eon
corapriging thicRgquEntd/oF $I8Q MBRNOM. Cmrmreleﬁl‘tfcbglrhdﬁﬁ the fventien plﬁwdes an
SEQ ID NQ. 12, 13, 14, 15, or 18. 25 In on
anti@gﬁ cpmpgipag a kiRl 1ofﬁglﬁfl&9¥n@*é‘§ma ﬁhea%?ﬂv%s ¢f SERIN ]§an In one
f
ern? (} }11%\%?‘ E%&ﬂ@erstﬁh plr(?\f"}ééslansa\g{ggoe K glr% 1Y m %% R€ion comprising
thesaeqwan@ ef SEQ SBQVO DI NOn obg emboiiment, HvRinv2ntseoprenides an antibody

rls e sequence .of SEQ ID NQ._5; (i'iQ?
hes? bkl BarBP PSR UERCI gt ehe P R 3 B 15 16
17%r 1@0 In one aspect, the invention provides an
‘anti body conprising at |east one, at least two, or
al | In ¢neeaspestt, theenvkntidropiomigles ¢ 9nté>0dMRomrlseg atlaass one, at least
sin h uence of SEQ ID NO 10; (ii) a
tw?*l\?ﬁ ﬁhrgeegftth ?%l?oc%iﬂ%rl sing the sequence of SEQ ID NO

g) (i 1 b HVRHMRelderze do@PaSing eiEkch$dndg of BEQIBAVENGCE
EQ I D NO 15. WD 2008/ 060705 PCT/ US2007/ 070513

(i) = aHVR-H2 sequence comprising the sequence of SEQ ID NO: 5;

(i)  a HVR-H3 sequence comprising the sequence of SEQ ID NO: 9.

In one aspect, the invention provides an antibody comprising at least one, at least
two, or all three of the following;:

(1) a HVR-L1 sequence comprising the sequence of SEQ ID NO: 10;

(i)  aHVR-L2 sequence comprising the sequence of SEQ ID NO: 11;

(i) a HVR-L3 sequence comprising the sequence of SEQ ID NO: 15.
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8 I n one aspect, the invention provides an anti body

conprising at |east one, at least two, or all three
w@toosle7d®l | owi ng: (i) a HVR-HL sequence conprPGI/N§200a70513

sequence of SEQID NO 1; gii) a HVR H2 sequence

conprising the sequence of, SEQ | r 8; .5 (iji) a
I—Nrerq—EPesaé RS VST RNt %a@@aﬁg H%Pﬂ?ln%%@ei‘%oﬂbat least

twd or bl 1B AGRESlowihpe | nvention provides an anti body
conprising at |east one, at least two, or all three

of fihe faH\RuHgeqidnce sotHpRsing thesgueace ot SERIIDSNAYL;t he

sequence IDNO 10: . .(ii,) a HVR-L e,.

conpPl ot AERE ke s0gprisbisers s f SEGILERF:

HVR(i%gﬁ SeENENLB sfégﬁ@fcbﬁbﬂﬁgﬁhhgt&%@ c€oPSEQHQ NO: HNO

18. e am no acid sequences of SEQ ID NOs: 1-18 are

nunbeenecksppatHhe exygaiéen providenen gitthedy cpRi§ing at leagtjone, p4p least

or F ndi In Figures la and I b, the
tW%SﬁE@‘I?T%O“@gi@Q%@g%si stent with the Kabat nunberi ng

systigm as HOEsENisb@etnbe tempriding thrscqspecd, SEQED NO: 10;

i nvention_provides anti bodies conprising_heavy chain

HVRID15 8 Ehifetheessausiog epmerians the spiusaress $1Q Maepl )
gge ififPeapvi. %ts'_e{it}:e‘:ﬁ@é b%ﬂﬁg@e’{h@% lgeg&éa QP%%(S_%D NO: 18.

rising lig ain quen icted 1n
Fi glhesmim anbscqbencSooESEQBDINOE 11§ ané nambérbddithsespect to

inc S AT BT B Ry T bR ) i
beiffe BEMRGR withNfe KaBi n%ﬁ%ﬂn%@%té:rﬁ ahgdsefbed Kefow USA)
(also referred to in U S Pat. No. 6,407,213 and Lee

et &l one aspectbe invBniadn pro2Eiegyntib@d@s SYmpoTigg 8&vyashain HVR
delﬁi cteg i.r][ (gEq:.l D |\|(1)52 Zligzl ow. 1 Asp Ile dn Met Thr
seapficesay dgp eI it TR 3Gy Ala ser Val Gy  Asp Arg
Val Inlére dshéct,Tthé iféhtidN groNdas SelbodH R compriMak liAstchhif HVR
Ala Val Ala Trp Tyr n @dn Lys Pro y Lys Ala Pro
seq@%ceﬁé@queqlmﬁggreﬁm agbib.Al a” Ser Phe Leu Tyr Ser Qy

Val ; P - : -

o SB35 L S eI B G i
dorAhia oThumAyized¥D5 @ysbddy h@VIA bKIDS - Sy HERCEPTHN *PGendatah, Inc.,

Thr, Phe Ay dn GééThr L e Lys 107

¥s Val . Qu lle L éSECi
Soythy Sgepf rang o, (LU P 24 (Alpasiegied toHUERN: PAk Y- 640741 Hard Lee et al.,
' b < i : i [q domai n
J. IR BITE004). S s s Bt llin SDRYID, ML AR O
66 and 91 Aspdie, Glargetafta (Hih SeaBroi $udiSeat.edSeri Ala Ser Val Gly

bold/italics a espectivyely). 1n. one odi ment
the nodi f*‘r‘@rﬁ&oﬁm&@e— %gfé Asigragdsnlhr Ala
posi ti OnVﬁpAlaCi"QS Ty ARSIA %251 P_ﬁ)GGW‘J%sOAIa?P@B LyS1B@SLE Ien
91. Accordingly, i'n one enbodi nent,” an anti body of the
i nventi oﬁytﬁﬁqﬁ_lgﬁngﬁ Leu Tyr Ser Gly Val Pro Ser Arg Phe Ser Gly
Ser Arg Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu Gln Pro
Glu Asp Phe Ala Thr Tyr Tyr Cys Gln Gln His Tyr Thr Thr Pro Pro
Thr Phe Gly Gln Gly Thr Lys Val Glu Ile Lys 107 (SEQ ID NO:

52) (HVR residues are underlined)

In one embodiment, the huMAb4D5-8 light chain variable domain sequence is
modified 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 invention comprises a
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WD 2008/ 060705 PCT/ US2007/ 070513 9 light chain

vari abl e donmai n conprising the sequence depicted in
WGBS MO 53 below. 1 Asp Ile A n Met Thr d PCBER20PT/@70513

Ser Ser Leu Ser Ala Ser Val9y @y Asp Arg val Thr lle

. Thr Cys . Ala.Ser dn Val Thr Al Vi a
hgh*r%aw@ﬂ%l% d@lﬁl&%ﬂﬂé&l@%@@ﬂ% pist lﬂﬁ?Qﬁ%N@afd
belblve Tyr Ser Ala Ser Phe Leu Tyr Ser Gy Val Pro Ser

Arg Phe Ser Ay Ser Ay Ser Ay Thr Asp Phe Thr Leu
Thr 11 e $SeéspIerGloedetdhr (BnGer HQJSQM.Spr PhieSal AlaBer Valely

ol oy T ARG b il dfabish C2asp Judiiry Ay

(HVR r esvdURS Biperw g dih 1§d Pm‘:‘@gfsustmtaquo 19§ LeWeSu Ile
with respect to huMAb4D5-8 are indicated in

bol d/ i t allyeger AlaSguPhahey Ewﬁ%@ﬁf\f af Reo $arvasthherSee Gy
conpri se

oanenceSa LGP rfir ALRPRIPEK SEDIAR! Gr T RLlGin Pro

subst ant Gihi Ayp Pk¢ AidTElt T}EdTyr@Sf@@h Glin Sovr TH "BlﬁﬁlEhr Pro Pro
enbodi nent s antl bodi es of the invention co i se_ a

human suB8k %lﬁf‘p In GlnglyAhr Lyp diah Gly Hebwod®7 ¢ H%NQ
sequence )'(@I\ﬁ["?esﬁﬂf@?gﬂe%ﬁérh%o)t hese anti bodi es, the

frarremnr?consensus sequence C rises substitution at
Sulpisuted mnididy witB raspeldt oo hﬁ’MAbHDS &mnchnd:ﬁcrﬂlnrtmhd/ﬁalofs

t hese anti bodi es, position 71 is A, 73 is T and/or 78
abQV¢- A" I'n one enbodiment, these antibodies conpri se

heawyiBoAEoMBE rABhForQRRbM ?1%@5&?9"@1’11!%1%%%%&% V%@ab@é domain

huMAb4D5- 8 HERCEPT N(r), Genent ech, Inc., South San
seqEerate provoicd Cmdingspyivita teDLLAdS srhs@atmlb' ietpingds Fopgxample, in

I\Ios.b6 '407t’ 21:%.b& 5, 8 t?ﬁ 337h .and Lee Iy al ., g I\/bIHIh
sorpi; BboqintBly AMtibgdit 8 i fshydy COIPRHS&?e “é‘h%losa‘ RERP - heavy
chdi 68 eR0id fRdéREs §ddlhéﬁt%r 1€ 0APEhB&difhchUsTaRes$ Ianhbcgahés the

chai n framewor k consensus sequence. In one enbodi ment ,
frapigeeek conseTIsBHIEECRCSIERIPESCS SUBSHULQTEinesIHOR 74 e Gl s/8. In

ol SBHURARR R SRGELRSHIDe 5 7 DR P S

embodipichs éhds¢ gitibodivaicomyeisd ledal @ chldnauitiabls &@mancf@sn@%rk sequences
hu ERCEPTIN nent ech, lnc., South San
of iMABOR (HERCEICRA ~ Chans e e e 41 Fronsiso. s USA) (also
7 J
e T A SR P T TS T R E e B el Brof 000
34@E6):1 0573693 )0fn drivenibodantrit otheseanfibodiesfuathtieawnyprbaihoman I light
vari able 30 domain, wherein the framework sequence
chaip fame etk GEcTsiY SraHERccofin eprrmppdipngnt, thyse ajibodiss comprise light

chagfg”fl\%s&eq%énceggf h@lgAﬁ%%S l_%e?s ngalbaeﬁin 852 Pa?’sNossé 403@13 &

/'or 37, an H3 'sequences are
5,83EGQBT.D INOBe ethpodimean diice agtjbodéspenipiivelight chainorsable domain

scckpegie obpar g B HRAENERY. Rererin tie R NB RIS, 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 invention 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, 27, 28, 29, 30, 31, 32, 33, 34, 35, 36, and/or 37, and HVR H1, H2
and H3 sequences are SEQ ID NOS:1, 5, and/or 9, respectively. In one embodiment, an

antibody of the invention comprises a light chain variable domain, wherein the framework
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WD 2008/ 060705 PCT/ US2007/ 070513 10 sequence conprise
the sequence of SEQ ID NOS: 38, 39, 40 and/or 41, and

wolvRsk40704.2 and L3 sequences are SEQ | D NOS: RO1/US07/070513
and/or 15, respectively. Inoone enbodi nent, an

anti body of the inven e
SCAFEN AR “S%iﬁﬁa*ieﬂuen%8£ %ﬁﬁ Iﬁﬁﬁ& igﬁé\%o‘?(ﬂ ‘?"é‘g‘ HVR L1, L2
and?EﬁfE’é SRS LRESBOINENOS: 1) lﬁﬁﬁh/bpl% eé{%e 0, 5 21,
23, 24, 25,26, 27, 28, 29, 31,732 33, 34,
35 IB)e camtrydoneis7zan mﬂvo&wéaf ﬂh@ lnmtlam dothmeqlhleme@lam@rlable
ect

doghgnTrEm i B exRl isgets oFRES bRl mdvos: 19, 20,

21,1229b8, 2ahas meyay,imbbe 3oBRI 32, 33uBaL 85 186t dl/bf FTRM@HIR HI, H2
sequence conprise t he sequence of SEQ I D NOS: 38, 39,

and41:13 seieaeesatc SERIDIVARS 21 3, angl/or gh sesperlivetyudn ove cabedigggy, an

anteb m()ilé\'gf ’r[Theeﬁﬁven%l%n a rﬂpﬁge& ]azll%%hli ?1%81? %ﬂ%ﬁ% (XOméllQ \]vﬁ]erglﬂethe frarnework

an an nvention conp

seqhér&é}boﬁipﬁﬂs@thé@éq@dhlceof SiEQEIDrN O8h&s, 80U Jilﬁi/(ﬁtféarr&md)Hk/R L1, L2
sequence conprises the sequence of SEQ | D NOS: 19, 20,

an@?@ sgpicnees arouEQ 3B NOg: 10371 apglor by respgetively. 32, 33,
34, 13ohe e%@oodﬁﬂg[{toén ﬁl?l@ dr ik Rl\’éhg? 9@% lailifleavy cha n variable

sequences are 8 an espectlve
dohainpwberemtbel lﬁanmvprlasequamblcbmqms@fthaz meluemmﬂSiE@wID NOS 19, 20,

21 AR 1526 Scie e Bl 28 Tinds Rtk bAGEN B H2

and\@ seqncd Qe §@%51DCNQS 143 ’an%g 9 Wﬁm’eﬁvel&zln Gbrktddiment, an

uences are and/ or
antr pet thevuryantion gomnesas mtitglﬁt nlmm Varaa’@lfaéammdyhfaﬁmtth@framework

sody iR RE T PaNEes B SERIBASA8, B8l ACe ForOBR Bvgatr. L2
and®f3 chdes MEHBE@ D NGS: 10481 andydt 08, ré%ect HVR H1, H2
and GJ}ggjences are SEQ ID NOs: 1, b5, / or 9, 20

r es Peeis spehodiment, ghantidppnal e iventon eempisey he#vyt ghein variable
do%%e&}hér‘e{?ﬁqtgé’@ L% 65k %q{lé&gtcoﬁl A& Y §‘ef h&{&{q SIAYPRIIINOS: 46, 47,

Felrn ramewor K 'séquence conpri e ihe sequence
48, caﬁlg,sE@ J dadNOBR HU 212 #hdl, H3 doquamets are SEQ IBIN%}&I\YRS JLahd/ok 2,
and L3 sequences are SEQ 10, 11 and/ar
respesdiyelet il eng ompeipeat. éw&%%thedﬁvmp Be@yﬂﬁffs atlrgélt chain
VarmYee&Hrhﬁﬂ WP RERafle NEAVY &éﬁ% Bo ?Llr ideahl §eh e AD NOS:

ereln the franework sequence conprises the sequenc
42 048 %@ntﬂbr MNOSINd46YRAT, 1248 LandduncdSire 8RO IBVROM: 10,43 and/or
15 gequences are SEQ I D NCSs: 2, 3, and/or 9,
F@%ﬁ%%??%ely I n one enbodiment, an antibody of the

' nVﬁf‘éﬂe%‘nWﬂﬁéﬂtsﬁﬁatﬁlbloﬂﬁ Bt the h@eﬁtloﬁ B6rhAtNcE a HOAB) dhain variable
wherein the franework sequence conprise the seqguence

doroﬁmsvz@mm thoSamewprk seguents compuiserthagquennd dfBR ID NQZS 46, 47,

4 05 GRTVRR ShEulmt el ot tp By 2. et

reshaLYie Byl Qﬁl oBOBRAbbEMSNE af 8RO G DR HE MPdtidAlcBmpe ot ll’ght chaln
wherein the framework sequence conprises the sequence
varggblagumaip weseingle frameworkgicqugngs sempase the sequerecterf, SHRID NOS:

42,309453n3RAYSNGATI PR ISER ahlP 1 NBuchce Sire 3RE/ 1B NSs: 10, 11 and/or

14, respectively.

In one embodiment, an antibody of the invention comprises a heavy chain variable
domain, wherein the framework sequence comprises the sequence of SEQ ID NOS: 46, 47,
48, and/or 49, and HVR H1, H2 and H3 sequences are SEQ ID NOS:1, 8, and/or 9,

respectively. In one embodiment, an antibody of the invention comprises a light chain
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respectively. In one enbodi nent, an antibody of the

i nvention conprises a |light chain WO 2008/ 060705
wEOBEEPeD7/ 070513 11 vari abl e domai n, wher ei PCT/082007/070513

framewor k sequence conpri saithe sequence of SEQ ID

w5t bt PR S S i e 18,288 R o vos
42 FBSRLGhHNB LY, anldmomlenmca% MBREqucdBesat SBOdY RDSE 1§, 11 and/or

invention is affinity matured to obtain the 5 target
ISbEﬂﬁCMQﬂﬁfflnlty desired. In one exanple an affinity

red a tlbod of t

sub b PR b POy NG RnE R IR Batupschg obtain the
targ® BindifOaftihi®y desitdd 2 In ff3exakiple, ah Qﬁimﬂygﬁatullea‘hntlb&ﬁl of the

and/or L96. In one exanple an affinity matu
INVEREQIERPTISES $UbstifufQR At onsrPrdenrp of s@iogisid ms1tmrlé2&3ﬁ3t0h53l

n
H3 g5 TR sl a3l s (g 8 BRI Bl apyeed
antibed$Hof De8iyenlion Co@prisdd@BAor BdYof the fdllwing subistititiohgItd) in the
chai n, S91W._ Y92F, T93N, T93S, T94G _ P95 PO5A,
hegsghainpy Q.. YFbA, Nﬁ@@i’/ 235 NGAR M‘é%ﬁ‘]ﬁ%%%ns%ﬁ% LB 6P S8E,

D5§f DR, ID3LeNhi ﬁ%egﬁalﬁ &8y VY%P'T%N&TW@'@M P95Q,

démai n”’conpri si uence of SEQ’I I'n dne
P9bhﬁﬁ&ﬂh€96$I&hAaB96%ody of the |nvent|on conprlses a
t chain variable i p_conpri.sing the sequen ge of
s B BT R MERION HABARCS R oaimpriabie
doﬂlﬁ‘ﬁ’l‘:‘cehipﬁ@lng QR &i e dF BEQfVDD N@aﬁéﬁ M%b %le%dln‘i’éﬂmhrhntlbody of
conpri sing the sequence o NGO 54 and a |ight
theghedntion gematises adighbitlrein mrrqb&q @mrgn phlepequl émeqmncsefﬁEQ 1D
) lL.n .one enbo an _anti bod
Ng: %, I\ﬁqn&?@c?ﬂﬁ??“&ea& % h@@w BRI O 5%‘?@“ %Eﬁ%vy phain variable
doﬁ@lmbhﬁ)h@ﬁgtﬂli@se‘q&@ﬂt@ WFSEQf IDSRQ: 34 uNQ Bght chéin@8&able domain
enbodi ment, an ant|bod%ﬂg 20 the invention conprises
corgpiisighthcspeticncyar SRR NGR&i n conpri si ng the sequence
.Of I&Mnﬁgnt eltpan%gﬁdggpﬁg L R A ion é‘&n@{ﬂgels legér(rapéha Ipxearlable
i nvention conprises a vy chain varia

doeinRbhprisidg thescqacioe e SEQ‘ IIEEQ 3D INGnb@nodingenk Iaghilhtlbody of
chai n vari abhl e domai n ri ing the sequence of Cg
t euequeowompﬁseéﬁélg@ﬁ'aWw HRCPHBEYnGthersgguence of SEQ ID

NO: 5 et nftRARA L & a‘,'ﬁnBS%)’ é/f tﬁ@ ﬁid%nt\{@l{ éd?ﬁ’ér?ses £RcAQMRLA variable

conprising the sequence I'n one
domaiedinpesing tinscgnerico od BEQF ID Nﬁ)eSG mdemlngm chaorvprialdedomain

| ight chain vari i,y conprising the sequence of
%@é% %ﬁmﬁﬁ$§§ce?ﬁg%§e8§ﬂﬁéglnent an anti body of the

| NV BN Qi BRIREN SBSarRibBEAYY thE hlweﬁuy@rsdnﬁpﬂles aqllegw Jham variable
conprising the sequence of SEQ ID NO 58 and a |i'ght

domhlaucnmpalsnnglﬁheesquwp of SE@nI@ N6X: ifg Intpae setpodineat,ah agiipdy of

the AR Nleg %oqnﬁ O§es a 11 heaé \Vl\ﬁlr%af]i)le é%e/malu? %?ﬁtgll‘lé)llqg leeos\é(lllge%%e 3f SEQ ID

N(ﬁb&ovm dﬂ%@iﬂb@ﬁﬁﬂexﬂi natnl DEBb@Soff tBE ilVicAEbNEnEYisPd-b Acavlyth@iByariable
aspect, the i nventi on grOV|des an antibody that binds

domaintcREpEising thgpicapenee oh SBRUP NO: Hhyndof lighiehain variable domain
cofPN s IRIELRAELof SEQ ID NO:59.

In one aspect, the invention provides an antibody that competes with any of the
above-mentioned antibodies for binding to DLL4. In one aspect, the invention provides an
antibody that binds to the same epitope on DLL4 as any of the above-mentioned

antibodies.
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ant i bodi es. WD 2008/ 060705 PCT/ US2007/070513 12 As is
known in the art, and as described in greater detai

whesosiosyes ow, the am no acid position/boundarRCT/US2007/070513
del i neating a hypervari abl a2regi on of an anti body can

vary, . dependi on the context and the .vari.o .
def Pt RS %ﬁ@%mmdtaﬁ Qesgrl%ef SIS qt%@@fﬁl&ﬁ%m the amino
aci§9aﬁtig%bﬁﬂd<aﬂsciéﬁnwm% BhypRiaalbIe ré*%wwalﬂeﬁwbgﬁy VeV

as hybrid hypervari abl e ‘posi ti ons in that these

depeodingionribe cantextt endl denedotoddmitinskinaowa il ihsert(as iledotibed below).
region under. one set of .criteria while bejng deened ..

Somng P tigth Wit ey eyl ompinie 6 wGmeR ot R WhaT v dblg ppsitions

in thet thede positioh&Edndbe dRMelo POWEhRIa hypRERrIRPI irédiONEnde@Bne set of
al so be found in extended hypervari abl e reglons (

. . . . . . . . aS
criteip whéle bgiagidsered sl knputsidaa syprsvaibledicsien ugder ydifferent set of

: i ' | on: ' . .
er Bl R o RO R, AR b P AP mypsgyriple
regiaRBasefitbel degint$ belbtvg anti body is selected fromthe

group consistjng of a chineric antibody, .an affinity
mat O} $nssmbashagnts. the prithody Fedmanes sl ytibady- dn pifen

i S R R

is sekctad Falm theadpdyp dembistiGiHf &(latne)i2 antivodysafaffinitp ratured entibody,
enbodi pent, .the antibody .js,a chineri nti body, for .

o DA bR By oA E: 1R ORR DR s gt Body is an

antfRAY EAGERnL 1R ThAc Ao MATERR, HRNANLENAE LGWb! BatR Fab'-SH, F(ab'),, or
het erollogous non- human, hunman or Humani zed sequence

scive. g., framework and/or constant domamin sequences).

In one enbodi ment ., the non-human don [ S.a mouse. In
one st RN eite “ARROA BT Bring Qheha A e PR, al ftibody
corpiMifehntlen ®ir@lingolbaéeed by JMnaReRasddhot Brated tdPRB&Erologous
di splay 20 screening, etc.). In one enbodi nent, a )
nor- A maRor Bemgnised saqecnisvest figmenaek m/prenytant domain

se hg&egj‘ SIP%H% eHllB i e%rtﬁegﬁo%nhur{lgh (?(Ql%r Zsrg) ghg@e Th ond Q@bodiment, an
riné lTight chain region 1s fuse 0 a human Kappa
antideg bindifpsaquerds ios@tteNmib odg rabidined hemmnapemsisi{egy yhaedwadisplay
Vregion is fused to a human 1g@ C regi on. Humani zed
SCIGEARiD G edn GRS FRBOYIFFBNEICBIMGTiF iR PiGhe MVRAOTBHp@nurine V
. . ubst . nt ' L o
000 B S5 USSR R I S OALEM g
to Amemasukegipi tighechasani Inenacimbbedinrent, e GDRnohcawRR chaie Wodgion is

limted to those present in the donor or recipient
ﬁma%F1% ﬂ?@lkﬁﬂdﬁﬁﬁgnbnbod!nents, the antibodies of the

| NV emdafled YAtitRles of AR SRioR RANGRShb L B HAQe A&l acid

residues in the Fc region that |ead to inproved

subsfifusionpm th¢ BRend effinityohadiatign eahznie weth Ch@gsn iy be grabicd CDRs.
functjon and B-cell . Kkilling.,Cxher 30 antibodies af
i MG PR PS8 o B 1 Rl 1 S RERgan he conor

or fcbiplenk BRI, $i atbict drhboditBnts ahb eiititRiARY Gif R ThSentioR €urther
anti bodi es of the invention conprise changes in am ng
corgpliis$ chpgds diy aginorpcidygsidacsy ia dhokc togian thetdead te ipppraved s&gctor

fur@liS S HeRldi{HIRRARD C15e And AERDRES R ffFand B-cell killing. Other
antibodies of the invention include those having specific changes that improve stability. In
other embodiments, the antibodies of the invention comprise changes in amino acid
residues in the Fc region that lead to decreased effector function, e.g. decreased CDC
and/or ADCC function and/or decreased B-cell killing. In some embodiments, the

antibodies of the invention are characterized by decreased binding (such as absence of
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and/ or ADCC function and/or decreased B-cell killing.

In sonme enbodi nents, the antibodies of the invention
wa@e@sobepact eri zed by decreased bindi ng (such BST/US2007/070513

absence of WD 2008/ 060705 RET/ US2007/ 070513 13

to hu nt tor and/or h
Elgg?c Gy oGP ?f&?l‘r} Ofk q %IIJ/ OT?NkﬁangFéﬂ ngept‘?rrPns‘%%?Her
(Nl@ di TR e ethDEdiARhisP@EaBSbRficstdTend MYERTnQRe éﬁa@actemzed by
characteri zed by decreased binding (such as the
decad:wechbmdmfg (s ahdis nigg) attsen dewodimdiicg) Rb huriery REYRA, FaaRdIA;rand/or
RITIA In sone enbodi nents, the antibodjes of th

F
FegRilidntnahme smbpdimaty it arihedics eighe sivegign o hydes i (e

e CRE B lorh 05" « R OB B 320 i, B2

N2andias, R32@ Kmmaew g3 3¢ £83 damigort RB 20 {eurkbbrirgrateardingl ta the EU

enbodi nent s, e an odi es conprise th tion
indE Sk ARAPBISHOBM Eﬂrﬁ oS GAMRSHE n@%@@@ﬂ?ﬂ LpdAARL235R or
nggx@@gngp provi des anti-DLL4 pol ypepti des conpri sing
any of the 10 antigen binding sequences provided
her &i one aspeatghe 1nvhet1qnpmvﬂ§&@tp@ll%qqmﬂyp¢pades cornprlsmg any of the
specifjcally bind to L4. The an i bo
a5 Bind i ocalenor e fieRge i Rraia B iy bebhebidey
ﬂxkﬁkﬁgfﬁnm33QQQAﬂents may nodul ate one or nore aspects
4-associ ated effects, including but not limted

to dhyasiediss ofiicdnentios dinet (Seh %ﬁpmlﬁeﬂly@n@mw,@nd in some
ernf)gc?lgl%% rngg fakeocﬂie oJfEfncgrg?i HS orf‘ 4%5‘38 ééll ﬁ%ctmglcﬁll?ding

rece ean1no|ecu r Si g uption or

butiio® mﬁureg t@ﬁnyf\&ie(?d? &6 @ taelii ctidrneh H]@ckﬁﬂg diItNéltch %?ndﬁt@f activation,
pronmotion of endothelial cell proliferation, and/or
redpﬁtmrbcprth Qkingr ofefeh Frepptar dewnstreammeleaa sianabng. disgptign or
I
blogitl 8 Nofh i€pori bl DL bt on AT Aholial col
profifeationg and/ommﬁibmtnorpasfemdmﬁlehm cofl defdremtaripn,cmldlor inhibition of
iferative d| ]ﬂgr .or cancer;  and/or. tre

[ I| nment
artpal étf BPEAR 2BH OB IEIPR B PHEROT FaSHIAT REHPIO- taHS}BE frgatment
anSPEP&HBA AR MRy, BAf préliffatPRUiQrddr 0B @tcﬂi?cré} an@for treatment or
prevention of a disorder associated with
prevesaptad desopd e sissosrtainitio DLddtaxpidassion Bmd/omlty and/or treatment
nvent |
or G5 RN S ryrobloh S0t s R T Npli essl T ahy Siomdcor fpgiy. In

sorddtibednciReGE hh€RdyYo i didsedtRdntsPecibdiy wxdsta eall @alsome
domain (ECD). In sone enbodi ments, the antibody

embedigienisciie laytibdydceifcallydundsie phs BbLA sxisnasiiileg d@mal@r(ECD) In
I
sor%% eln%?%? }nl%%ﬂsgt%e %ﬁt?t?%ig/ 3?&1%{‘&8& l%nEc?s t%h)%l;&))ééﬂ&cce nsﬁ n?é of or

cor&[saﬁg Essendidlly dfithelD1.DY leéktrwdllhlaﬁ d&ﬁlaamf Iﬁb@mé ethbodih@hts, the
better, ~or about 500 pMo

antghody apeaititedly Dins Did4 mfw Ksla @E ?l?qué Aml\g& %b%’g 9 ¢hayt 500 pM or
betgrth éé&rﬁéqe%&ﬂﬁeﬁg th& Q&?ﬂod ﬁ%o&géang%ngﬁthhﬁgn% ﬁ@gﬁta kon Of

1 X1 etter In sone’ e

abaft 2 X he’ drrvegat boabaued 0C &F, oribatiérbilh somamrhboahnte:htscths antlbody of
DLL4 activit Vi vo, and/ vVitro. n.

thegpatipmaess, b FSo 06 Rl LSy i, Pid nd O vitro. In

SOI%%AF%%E?EQ,D%E AR BRFHERS foriiks WNAFINL4- 86 8RE @&duces and/or

blocks Notch receptor blndlng to DLL4).
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WO 2008/ 060705 PCT/ US2007/ 070513 14 In one aspect,

the invention provides conpositions conprising one or
wOoe0s/06Ent i bodi es of the invention and a carriB€T/USW07/070513

one enbodinent the carriend4is pharmaceutically

accept abl e. one aspect,, the invention pr.ovides
n ucf‘g P aéB?C&st Hh"&ﬂ'i“?fgpraﬁldﬁ% EQMRRSLLIPNS SPBHEN)ES OBC 8F MPfe

antiOMRR oI 12 ind dhtiBA And 8 REGer. In%e'e%ﬂlﬂl&ﬁ‘ tRE OMtiEeR
vectors conprising a nucleic acid of the invention.
phmnwgméwa&pentpmbhe i nventi on prOV|des conposi tions
nmre nu of the in
Lot pr gt flye R R it iei® Sl ShoqhPiaab HEDL L antibody
ofﬂbaﬁﬁﬁﬁ@ytlca||y 10 acceptable. In one aspect, the
i nvention provides host cells conprising a nucleic
aci i @ic apcaiebe Grvepiion previday ¥entors gOMAriyiag e duclgigrciseofghe
invA ot YPE, for exanple a reconbi nant vector such as an
expression vector. Any of a variety of host cells can
be us@t aspectahe 1nv6ﬁ1ﬁmd]btﬁ'eﬁbs C(ﬁnlbtfsﬁion@ @bmptisin@ one or more nucleic
prokaryotic cell, for exanp E. coli. In one
acig of thgiipsation and & cargist. ane en@oglr%ftm dhg earigr is @hprmacgytically
apRrl € a mammal i an cell such as Chinese Hamster
ary (CHO cell. In one aspect, the invention
pr ol alesaspatt htbel mv@ﬁtiasmlktionglesahoanellshmi)pmfngtd’tmcleic acid or a
i nvention. For exa i nvent o V|des t hods

Veqter hdRg ‘ﬁléenél?narﬁ Ve rLC&‘né?ﬁP BOHP( %\% Iefem tvector

sudhes &h @X}')I@Qléﬁj@e%tcfruwnyl o@a%he@rm hbgtqgnﬁeatxﬁbet heaeef dncor
|nnunoconjuga e, Sai d net hod conpr|3|ng expreSS|n

ernb@dlmegu athakf cellips prOé:eltontla celg cf@umqanm#t Eve@lt ol ane enthediment, a

ntion encodi sai d ntlbo

ho FEF Bt R GRGE Ful ol g Eb ma kB el SRATR L Hamster
OvasnEeHO) defle i nvention provides an artlcle of

manuf act ur e conpr|S|ng a contalner and a conp03|t|on

conle@eedDedts the Rvendocray senaethoghef @pking gg antibody of the

[ 0 -

mGATR SSup AR ATAP P e TRURSR: bbbl encip 4 amivosy
(wlii6h @ rpfisdd heotin fintlfdes full ipthi e Sragmeatsttheradfy oo grmeasscdnjugate,

agent. In one enbodinent the ant| angi ogenesi s agent
sail @e%dgﬁmpﬂ@@@xam%w Syataple h hopjeagli r2cia nany cHiABOF the

i SFRFETR Ry S0 SRTRGEL AR TR0 63 2k By
conbrmsﬂmgmanhannmbmﬁymbunbheua@mhnﬁm&m&ﬁahnacmnpm$nga
me enbodi nent har maceut

COIE@B%%?%‘EP 8°mP‘?§1t COé‘FﬁS%ﬁ‘dils‘ﬁ‘éli‘}Pt eacoé%ad%fﬁdw g? £9TBROStEon

corfific@bREHr BBreMrtitD LY BRI VIR inviIRh eI oﬁ@&ng&ﬁﬁegt the
conp03|t|on conprlses an antl-anglogene5|s agent In

comwl@m@dhmmprmbﬁeammtl-am@eogsemwnts lagentenibodiment the anti-

an%ﬁ%ena%{%g%tn {]Staaﬁlbaglr %IYEﬁF %n%lb%ggr\é 31%1?1 éu\gar%gzug%a% (in 0 one & R?(%lmﬁ:nt the
corhpé itV conSH¥BY & B@Scit ASHI0fERd i@Rcntoal IRehd &thsdEmeht)a th@position

conposition(s) (for e.g., the antibody) to a
comprising an antibody further comprises a carrier, which 1 some embodiments is

acc

pharmaceutically acceptable. In one embodiment, a second composition is contained
within the container, wherein the second composition comprises an anti-angiogenesis
agent. In one embodiment, the anti-angiogenesis agent is an anti-VEGF antibody, ¢.g.
bevacizumab. In one embodiment, an article of manufacture of the invention further
comprises instructions for administering the composition(s) (for e.g., the antibody) to a

subject (such as instructions for any of the methods described herein).
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subj ect (such as instructions for any of the nethods

descri bed herein). WD 2008/ 060705 PCT/ US2007/ 070513
wQa200B6w0ne aspect, the invention provides a kiPCT/US2007/070513

conprising a first containas conprising a conposition

co risin one or nmore anti-DlLL4 antlbod%es of the

i nv ?I‘re&ﬁ ge JVEREShRovidSHt }tﬁg?lp%lﬁﬁ pifEptggniginer comprising a
corﬁﬁ(ﬁsﬁtﬁfn c ﬂ% SRR A IFB BLL-DING RUbE&Es dSthe invention; and a second

phar maceuti cally acceptable. 1n one enbodi ment, a
corgangpromintpirsmgadmdfer s imepcaambandim g dhe buffehie rphmrmmiltsc@ﬁy a

5 carrier, whjch in sone enpodinents is . .
accﬁﬂtﬁﬁ%&% avs %‘8#?@“15%86?‘5181’%? o porprising g tiparly further ggmpprises a
carfiblf, iNhedh 6 QERE ie&ﬁ)‘v‘adin&ﬁﬁtg 1@ hﬁf&eﬁt@all?déﬂeﬁta@t& Th B8e EﬂﬁBodlment a

conp03|t|on (for e. e anti body to a subject. In
kit grehes spraprises tlmﬁérupmrﬁ)r @ﬂimprséﬁﬂn@éhe e@@p@ftloalr(f@m 4. the patibody)
to A0 &Qdy of the invention 1in the preparation of a

3 Cdnent for the t herapeutic and/ or prophylactic

t r e orndspadt, the inb@nidbrsmiodiRles usdanaatieDIClan ﬁ)tﬁfhodfzi of the invention

tunor, and/qQr a cell proliferative disorder.

in e pEHRTREAR of 2 m?élcan@efr fethe; tgerap%le RELGLS P@thlé‘%}ifd‘if?ait@ﬁm of a
disBRRLGLAL &9 Wntd, 2RHHKI ocij Scelll oPREIS g%‘c‘n%der.t Resome

I nvénti on prOV|des use a nucleic acid of the
embodierhispthe idisotdee is eppeehxﬂo atalaondition assediatdnmarit arfgbmgehb&és

t her apeuti ¢ and/ or lactic trea ment
b e &y IR R ea RS et ol BF 1 ingreption in the
preBﬁt‘aJubﬁ 8f Ahlc¥RaflbRAbABE thérﬁbe%ﬁgﬁnd/ér sioBrHhARN @ tméd %f a
di sorder is a pathol ogical condition associated wth

disendgf, @g@n@sﬂ eincdrna pmeoragpleata cellipgolifietedine dsardsr.oln &ﬂ)@@
S of X SSIOﬂVCtOI‘ 0
embipbise o TR L X S RERT PoetPR b PRk B Piodrif
pr ophycaspédt, the @dlentet profides ugd &Qﬁ@@?nesﬁ@k@%o@(& o the invention in
cancer, a tunor, and/or a cell proliferative disorder.

the|piengesaion of wtsersii ¢rsrens for ththgragettemdios pronbhataste trg@t@@nt of a
(0] I

isGRBE PR ARG ELER IO ANIRRNRR e dfBdeP 3%

embbdimicntéetht idisorden id yeathglo gipalrcahdicion faﬁsoalat"ﬁdmdﬁm gehéms

the therapeutic. and/ or prophylactic treatnent of

di sBreReraspestcthe Hycatinsprowides asetqfﬁéws fdhe wveRjan in the
P o g R R e sl e o
disardgr, tsgcmmsa csmcdrna omeoragplkata, cdlltmoluﬁamewe |dt$nrd@r o\ dese

se of I e of nuf acture of th i nvention
emF ‘%F}‘?Bts % O G BNO{ORERY; CORMEAR afSSFla{eﬂé“flh%ﬂ%é%H?Bi’%l%

an dhpdsneoarspmwth@ SivieRtiord I%afdeﬁﬁge &‘fanemdl@ 8f S8Rufadifibrage
a cancer, a tunor, and/or a cell proliferative
inveitsay laiéhe picparaernel embdigimenitier the Iﬂeer@pegbﬁ: gied/o1 grophylactic
tre ranteﬁtooI %oarlget‘rc gl?cﬁl ats Iaon c‘ra]et%lsoﬁllrn%t}’ ga\%lld (% §1 CleJS é)golggrep %S {115%rider In

n one a
sorh®émbsMBRhisOfhe ld[Sofd‘& 1&Qf SRS adit A tonitioR 88 iafed NEIFH ardg@genesis.

t he therapeutlc and/ or prophylactlc treatnment of a

di sBrensraspegiche dyentiomprogidae bye ofa kitgfghe inygetiasy inghg preparation

t
of EFUIekTER' bk BeARIGRE and By AYERYFARGR TS bliracr, ot as o
carngg b ogeoe andor 4 bl lbmhﬁanitlx@rdlmdnﬂ dds somat bodsdiangts, the disorder
sitions_useful for dul ating.di sease

isa patho?oglcal condition associated with angiogencsis.
The invention provides 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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states associated with expression and/or activity of

DLL4, such as increased or decreased expression
w@r@Bo6076Et i vity, or undesired expression and/PECT/US2007/070513

activity. WO 2008/ 060705 P@d/ US2007/070513 16 In one

aspect, the i ventlon rOV|des ods for treatin
pre oS HWPek "F% Hpentiop 8%18%1’16 hgﬁﬁl? CAUREP] pre"entmg a tumor a
carREQLhd/6F @Eéll’ﬁroﬁfé&ﬁ@%s&&&‘ﬁ%o@{a@&i Witk chiré%&?@&)?&smn and/or
expression and/or activity of DLL4, the methods
actpoyd IDJildg thednetho dst eomipnityingradefifisteting en affewunve apfouahof an anti-

L4 antibod d of such
D13t S bir R ehEpBut MR rhuent | on pr ovi des

et hoslee dspéct,tBe UfieRGon prokides fietidds RIr@edichy, ifdfibiting, blocking, or
preventing growth of a tunor or cancer, the nethods

PrE¥RIHG FOWH AdnlImios peednagy, Hi r@frth@tStqomnsaﬂwdmlméﬁpﬂa& an effective
arn?{Mt of Qﬁla ti- Lépa%q%oa toaz% sc'utl!)s) c‘teﬁlt néeﬁ ?1?0% tpeatrﬁ@n
eat men n one as nven I on provi

nmet hosls: afspdfcttthe&tvleﬂ@orﬁptbwdiﬁi meﬁlodaﬁﬁ‘&featu@’lﬂﬁ@lﬁor aczﬁﬁkﬂ and/or
proliferative disorder. conprising adnjnistering

a C%l# PRdfsraiey Hasfer C@fnpélﬁmgﬁfimu@ﬁtemng 4 cHFRVE aavufﬂcpf&n anti-DLL4
ment. In one aspect, the
an@%bgﬁf§ggﬂ%§§€§e (ﬁ§H Y%&%%h i nhi biting angi ogenesi s
c orrhrorm asgecm,dhe mvsnt&ml povaks sikfheds forenlabwinptingibgamrsis

anti.- anti body fto.a subject in . of.. such .
corp R g ol STOHE O o B P bR o subject in
nedBIREdstréfmettr €at i ng a pat hol ogi cal condition 15

associ ated w th angi ogenesi s conprising adm ni stering

an &f ¢@c€t5pw, theryentief praﬁldahmethoaa for tegatindosthelogial condition

in need of such.tr

oGl i el e ot Rt ehng? R Reamaut efpn anti-

DDMAtAtiBEW 0GB Sininged@of $H¥R frcan @ NB&omcaMidodiments, ehd
tgr oliferative disorder. In sone enbodi nents, the
pa

glpaléalocgmémon@mw@qdo\ﬁltla@%@ge@fz@a1% tupoT ey eekors: cell
protl ergl.rllve' Qidage Yh §5rn 191%8&1 %r thfq p%ﬁ&%?o icaf Qod\é?ttlﬁog%c%ted with
i nvent 1 oh can e use f y Sul
angj@gdmeéls)g;l avahtradcatee neovaxani cﬁﬁeﬁsedl sorders are descri bed
her ei n, g i ncl ude cancers sel g_ct ed fromthelggr oup

c onMeéltqdﬁQ gre 1aygation st be psgddo epdeny swibiomt %ﬁ%l§tate
Ex&ﬁ#@ﬂp&@or 05 %?esaes&?fécgc kgé?éfg,nagg a5dfidCoan f'}ﬁ] ? aéoted from the oup

or ecta cancer , hepat oce r carcino
corisisting df srgalivet bsing cameef, acnblasfontas oselas@me drsast @fcinoma, gastric

Met hods of the nti rther conpr i
car P oIPEATA CTega R e Broselblar Siiapma i o gganctasttic orms
of @Bhodingggt, a nethod further conprises a step wherein

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

cel Methasls e pesevention caml fuatheneprprésgtadditonglrtregtment steps. For
examrpo?ﬁ}é Bleleréglggg(ilme ent ({]ﬁ %ra{])otméglasg IO e?VIIl]‘%I(‘f 19?? Pargete({] cell

andj@ttt%ilé(fﬁr@é Bblm%er t;él @&pasgédwt@dsd@mmm&g diet ecting
DLL4-anti-DLL4 anti body conplex in the sanple. The

chaneqthgrapyéic agent onan arti-a_EaeHeG &oit-i ncl udes qualitative
andi Pdnottd ggﬂetcfattﬁe 1ﬁvg1%foﬁ%tr6xqaes(tﬁ§tﬁ§&rfop fetection of DLL4, the

methods comprising detecting DLL4-anti-DLL4 antibody complex in the sample. The term

"detection" as used herein includes qualitative and/or quantitative detection (measuring
levels) with or without reference to a control.
In another aspect, the invention provides methods for diagnosing a disorder

associated with DLL4 expression and/or activity, the methods comprising detecting DLL4-
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| evel s) wth or without reference to a control. In

anot her aspect, the invention provides nethods for
walr@gnesdhg a di sorder associated with DLL4 eR@F/ESENOTOT0513

and/or activity, the nmethod% conprising detecting DLL4

08/. 5 PCT/ U 0 7/07051 17 antj-DLL4

angfRty ge%hﬁ%sée% H &0ig @f%é%a(%n © §aMpt RACP LMV g Efcted of
ha\hﬁ%ﬂﬁghs%ﬁrde? UsiRE et RHimdAY tRIDL D& b8 QISIEK indrfasS8®BBression or

enbodi ments, the DLL4 expréssion is increased
abr@x@ab@qpr@sﬂoor In mccmb(bdlmxms,etgg denrdet 13 astomer, cancer, and/or a cell

roig‘l% tlveniﬁ -S4 the disorder is a tunor, cancer, and/or a
Proger't 81"f%er ative disorder. 5 I'n anot her aspect, the

| NV ENdofter REFR¢, desindditiodlpréigesaimlyiof BlelhtiaDt. L aflit®Slics described
described herein, wherein the anti-DLL4 anti body

hergignpyhprsasthe ap@DIdiadsitbory pemprises ageisetsblc labgbect , ~ t he
o TR R AR AR R of g N b

antéboidd ideRmibsd hédem amdrmMeak Inssohte enibodirdénts, Mhe sonfiplex islift vivo or in
sone enbodi nents, the corrpl ex conprises a_cancer cell
vition I8 serae embedimestn he complaxramprises ppangergstli b agms gmbodiments,

SCRI PTI ON OF THE FI GURES
the%ﬁh%]ﬁ]@@hﬁhﬂoﬁ?% %sct%@é Eﬁegﬁ d light chain HVR | oop

sequences of anti-DLL4 antibodies. The figures show

the h hai d
[ Sht ea\g ghg: 2 %éEmTﬁN @Tgﬁgld‘{g?m%uence
nu WPKFURE |_1|'\a}shb q*feak@'chﬂ%nd G maﬁﬁﬁvﬁﬁo&w Eﬁlceb %f §EQDLL4

| D NO SEQ | 3, HVR-H3
antipgtics | T he ﬁgSEQSMW bh@h‘pevy ehdiRe HY R squa@eas [HN(H21 and H3 and light

che BB oS R 2B e S et Bofi b R vt elofey 152,26

(HWRLI9T isHHHE) D N(S 1SHOR- thEJSEQQD KWUR: IRV R H3SEQHPINRA:Y; HVR-
HVR-L3 is SEQ ID 20 NO 13); clone 152.26,14 (HVR-HL is

L1 SESEQAPRRO 20 HYR-H2 iy SEQRD N@ INOHYR -y $BQ IPNGHES): gone

RB UL SE0FROT R (LD, SRR o o

N(ﬁEQIVE) IMIS]SEQ-IIIRN@ 10 SH\‘BEQJ [9 SYQ ) NdVRi; HHSRI-IS3 SBEQ 1))}
HVR-L1 is SE H\/R—L2|s SE

NOL!@) alae13226: 1A4HY % le@% D ¥Oehd 1 BFDE. WM@ PpHVR-H3

is S&%ﬁ?@fd B Hgth%/ E&f’%@'ﬁg'r@é&%@%@ b@mﬁs@g%fﬂﬂfg l:IEH'VER 13 is SEQ

ID NOD:NG; clfbile 168/86 20 BHVR-BEQ SEQNDNG)L; HVRAEE 18 SEQRB) N@ 5; HVR-

31t SERdP WOIBHR TvrSER TXNGER: Y Re? i srd o EVR L3 i
SEGHD NO: NQ ddne 14VR iﬁgl@RﬁﬁQs@Q\@ NO:1. Bvg-gb QJI@E%ID NO:6;
152.26.82 (HVR-HL is IDNO 1, HVRH2 is SEQ I

HWReHS; is BR-II3NOY; SER1LD iN©E92 DR L0 H ¥R G820 ISBQND N®:11; HVR-
LRI B3 A T ke u iR iRt seo o
N2V REIRESEQIDYEHEANVERS L] is SEQ ID NO:10; HVR-L2 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 ID NO:9; HVR-L1 is SEQ ID NO:10; HVR-L2 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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descri bed below. FIGURES 2 & 3: depict exenplary
acceptor human consensus franmework sequences for use

WO poopioeods ci ng the instant invention with sequRe/ES2007/070513
identifiers as foll ows: W12008/ 060705

PCT/ US2007/ 705%3 18 Yﬁilable heav e us

frmmmnh;&ﬂ@—ﬁ%%#—%@
uma%wgr%mﬂﬁgn%%ﬁm@rkmq Iéaég%%' (SEI%%NQ/I-?)
nRSECUR ko FIRSEORAS, L ATRIRH L QYRS SRl s 550

ID Nxc2623) II consensus framework m nus Kabat CDRs (SEQ

T S hCHy S drraBPa: i S el (BTN G:23)

hurh%\/?l“su%g)oui} llf'?dhséﬂ?‘,u§ %&%%{Zk 1'ninu% QRRAAGHSypeARBYR HEgions (SEQ
m nus extended human VH subgroup Il consensus

ID NQaARR)k mi nus Kabat CDRs (SEQ I D NO 27) 10 human VH

sub up 111 .consensus fra xt ended
) (Bt d PSR PR Bl B3] hivan v
hurd @€ OPE Qibgfoup m%h&nﬁmmm&a&ﬁtmlmaml@Rﬁm B No:27)

human VH accePtor framewor k m nus extended
humpgip ¥ H subieyp dLircegicapes frasmayerp nNays ggtended hyng virigbdaregiens (SEQ

] 2 framework m nus Kabat CDRs (SEQ I D NO 34)
H)ﬁﬁﬁgﬁg%h acceptor 2 franmework m nus extended
hurhylpﬁ’ﬂa(ifcéljﬁbf ﬁ'ame\gbﬂmﬁ#nQSKQodtlEkM(Sﬁﬂ IBRO Y/a)“ i abl e
t (VL) consensus frameworks (FlG

hu%wél LEPYPOLpMEVR TS a%telfl¢e§rbé/%ﬁ>fﬂﬂ%%ﬁt§gv nﬁ@ﬁ@é}) NOs:32-
3320 human VL kappa subgroup Il consensus franework (SEQ

I D NO 39) human VL kappa subgroup Il consensus
hurhaaNeleckptOSEQambwid d@djus Kubae@DRE (k2@ B NOB3gy oup |V

con sus fr wor k ( SE 41 E 4. de t
o AR P GO SE S SRS MR AT BT G (R 1D NOs:35-
37ﬁeavy chai ns. Nunbers in superscript/bold indicate

amno acid p05|t|ons accordlng to Kabat 25 FI GURE 5:
depi ct s nodiMaredic ST R STilsl¥:Te ences of

d_hi sl
hu@%“@?@%ap%wb@aﬁa’tﬁ e CVH%@?FQW
hurd € T diapPa §iib kA pAN corsbfduRErabicwidelp (SHG T MO Be)avy chain

vari abl e regions and light chain variable regions of
hurgpn V) P%Elgﬁé@lpzlél @osenses framevwpdk (S8R NGB GURE 7:

hurdin- §1 T8 gg? % J@E@coﬁ{s&ﬂﬁé erI%e&JSMS@(fﬂ) Jf516.41)

prolife
FIGURE 4: depicts framework region sequences of huMAb4D5-8 light and heavy

chains. Numbers in superscript/bold indicate amino acid positions according to Kabat.

FIGURE 5: depicts modified/variant framework region sequences of huMAb4D5-8

light and heavy chains. Numbers in superscript/bold indicate amino acid positions
according to Kabat.

FIGURE 6: depicts 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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HUVEC sprouting assays in 3-D fibrin gels. Anti-DLL4

anti body (YW6.82) or DBZ pronoted the sprouting of
woRMBOs070R) . Ki 67 stai ning showed that anti - DLRAT/US2007/070513

antibody or DBZ caused hyperproliferation of HUVECs

b nt bod or DBZ i ncr ased
del@ﬁ%@%ﬁ“ EHT PP cdpesyive ey Teffoncgf Etégwa.n@?wé&eﬂnas

Co%@hlblfﬁag@s) of 18w éﬂ) ) BB gmn%g}{\@cg{?&g (FBBBH B retinal vasculature
PCT/ US2007/ 070 g elivery of anti-DLL4 anti body

(1sd ettmesdainag s (dy Kibd ammngtshlayrs infreE@d BEhprodbaratical in the neonatal

repG iR Lui R R A BP0 (s it B, PuMObilized DLLA

inh{i®a/FEGVEQ I)l@ﬂefh!tlﬁﬁ)f A&)i- VEGE dnbatyihRiBitsd WSV EC sprouting in the
i ncreased roliferation in the neonat al retinas

Pregensg e @ibwl‘fﬂrp 487 - DiRcgulation pbYEGHRR. byelNotript Qupantitative PCR

o551 VST MITRIL SR U o
HIBFE@EU(GI Oyl antitieL4 @ﬂit&&dﬂ 0eDBZ @éﬁﬁﬁﬂéomh aaB&tlog in 2-D culture of
Regul ati on of by Not ch ntitative
HUI B by s elBL LA - ARy Bl Aeibady s were used
t f HUVECs (7 d) b
at ?hgﬁﬁ%ﬂ@o'o@ﬁr’fﬂ Dod e@%%;é“%)ga; G %5} ure o ( ) by

DLL4 a y or Notch activation
in PKEJREI& lDbL@fmedHltME[@stch ngnhﬂm)g fegulateddll diffeenhtiBlidrd a, The

luréf;ninl'%p %@c@?%gwg‘lﬁ% ?“éfg}gté)cﬁ% éci €y %%@r@%&gﬂs 'eln% 95@10 %tls \?zere lost

in tgb#ﬂf]esﬁ?&“o@taﬁﬂmépﬁltﬁ)bgﬁ 8 DBZ. (Rl ahe e were hlghly Packed

ferentiation. a, | umen- i ke structures

|
withreelbwd)ackgrnond). by RegNEE ofr Tk figby NofchbRuantigaivs RﬁeRc analysis of

TGtFﬁZ%é%%&iH@ Rshras Pl G i PP s thuPPEHUVECS for
yodiki-BLLYWhtibody, or RERIKI (18, 0ANGfch HeliOidayin NAY Chilture of HUVECS
antitative PCR anall)égl s of 15 TGFQ2 expression in

(36r s ppHsmobidizehNBLEH (R IcadatitALBS mtihodyibipcle priesigl dgyadopment.

o R o Sl A o

(A$M&) fangd idojectinTéinatat edcdDbrd tlchicg b )ieSCClbe(Aﬁi FigDld.4, Confocal
. antiho bl ocks  arteri devel opnent .  Confocal i mages
images ﬁgéﬁﬁ& HPUSTHEERS ﬁt@maa@tfsééM@ anduselectn. Shuccknrld pHce were

troffEPGAR PR dhnioTp 4Rl 109 AN bBARBLIG) foFHGE wHBKS
| magHESURE 9adidldcting bkxekmgtorf e d_4stngdion &EEQF tlisnmﬁdetuamd
i.sol ectin

d t reat ed h
ngiGEnEen (! RI S OaPo BN HE PR e L6 SRl BT (! Colo20s
(b)V\@ﬁ\% é )FMB,!BM@ 435 LRIV %22 *@é)%H'WEH@ﬁ (Méaﬁﬂﬂ{o%ommes with

i'srupted tunor angi ogenesis and inhibits tunor
SEg m\m%entadf g-hRdgmior zasghilar histlogyodedies. Immnnola)ztocl@;metzfaﬁf anti-

CD(('Sl? )11’1 E laﬁrgi)r( %_%tlor\lﬁo Ir% nwggé 3 é]nc%ngg ll% Saél s t\y%l‘ %reated

mig (Ig) Ldfi® ber\fm&@ranlﬂlLQDQl Mnﬁg MCEIBStumor sectlons (h). i-p. Results
| mmunohi st ochem st in

of WSt MSE MR oY K01 LA EIE (9, FADPBDGSKARD-1 (m). MX-1(n),
o B FARAS, Mg, 9), Leetin periveion and
ResHIGSREAD: DMIEI‘N otoldelas diSgerSvb13 Xﬂ.th@lhbmeh&tﬂs& pf moldedntestine.
Imélg%:qluq’feé)e%nggi)s’[udles srnal(I Tgtestl%s girorn control Vg,zg, g, j))), ar%?—%LL4
antibody (10 mg/kg, twice weekly for 6 weeks) (b, ¢, h, k), and DBZ treated (30 umol/kg
daily for 5 days) (c, f, 1, 1) mice. As shown by H&E (a, b, ¢) and Alcian Blue staining (d, ¢,

f), DBZ caused replacement of the TA population by goblet cells. This change was entirely



10

15

20

25

30

30 FIGURE 10: DLL4/ Notch was di spensable in the

honeost asi s of nmouse intestine. | mmunohi stochem cal
wgetadioesodf small intestines fromcontrol (a, Bk:T/gszqo’;/mosm

anti-DLL4 antibody (10 nghkikg, tw ce weekly for

absep e#@% &g‘? QLeI'(éb antlfblédy tre%‘_t;ne%B i%%’; giheﬁ &é\ﬁ 9‘1};&0 L@kg 1&9 %}(51'1

furfhker 80HHirfe8 R oRi P 1St aﬁitﬂBb&‘;?faﬁl@d t&pe héa)t@ th@%zfe@tadm@z

repl acenent of the TA popul ation let cells. This
chahlf@URES leiharastoyize¥doo0aticB DIZ4 sntﬂwﬁzywmvsp@mﬁn@g of anti-

DL B p&Ty A pningay AR N SERHTTG et aiplipra se
of bhat nandrits %}Jkéss@d‘ hd baghihaitugfintpPacesal AlRaiR phbsptRfdke cAP)
of DBZ., FIGJRE 11: Characterization of anti-DLL4

fusmtprbf@w 2B T @i coppidionehpicdig cortammrg the Prsion pratainsowgre tested on

oo TR0 AL R (PRl aRCRA281 SRR Gaesa 0 vermid
ThélBoﬁzdIIDLm Al wdpudeeset gl iaagnt-Step ANGH (Pi@cphe smlbmtamd OD 405
fusion proteins, 293T cell. conditioned

nm@@ﬁ?ramﬁeﬁ@eaﬁﬁr@m% besh Sslree&néq‘ lﬁgdkﬂé 0é YMé%Q %%jt%laLLéé%Phl Nunc

M U G RSPLP R o s v
Thdbmdntgmf YWDAG2 bt BileptcRNPRRbSoeyasasemsuled ydtdSAndsay.

oD, nm abs r ban r ement el ective
B, ARGt B S peo hugaD qRiod R Ser A Sipp T s
sulRtrat @fd \Ut 85 (Pﬁ’tﬁta%ﬁ’or%ﬂc'a n@ééﬁﬁr%hl%ﬁ!t A%ECI@PR@ @ﬁ‘& rdéBﬁhbﬁiaHﬁErsz
as indicated (1 g/m). he bi ndin

ECDnui¢re asedlascassaserantrat (bo: ri"sA@égnmss 919 0P Mls E@nsmtbfsts&yfected

w3 F B S AL SEDER] St e AR PET N afitp s oty

deté&6d HDARACFDIRER d FBIASUS L PERIRL). Eﬁ@’esmdﬂﬁﬁzagn@hd DLLI was

reconbi nant Er bB2- ECD were used as assay control

corfnmsd diahs/indingfof pygmbinantrat Netedil dist (Not¢hdniss, exdely (Pil?}ﬁl) and
e L, R s BRI Phbom 1080, SRl Yoo

rrNIatdh4 Ra@nsfi@ctiBic (R&IIS s{stan) pavelsdd atxpg/es tolwvedfbylogt anti-
DLL1 fi h f
was . confirmed bié the binding o ra?cﬁngyblockedthe

humatt Tg@sPERIL S 0RJagksordmanmoRggearchy) () antdHdr4) ang
bind %LrLaﬁp r@l‘it Mb‘ﬂi‘ﬁ XP tg 55\@{1 ‘Elt?gtclllzf: wilPd Eﬁﬂll&@@ﬂ%go of ~12
respectivel y! 2, Fc or rrNo 2-Fc (R&

nMl&y pareh)) Am/afIéLIu% adlb@tiy Blogked thie dvhﬂdmmgoif BYL4dhs, banhhot Jagl-His,

to RHTLIERY Qﬁttﬁ aagﬁg%re‘éﬁﬁgﬁ"? 6 OB R eOr it Sbggiic binding of
YV@% SI‘R)t en@b I\/PI ekﬂre@é%@tlﬂ(iéf Al nalyMistdF UG RLS WaAdtBded with
- panel ). Anti-DLL4 anti body

corthd: ok@@lﬂkseecbﬁn QIWOY“@@L@-WSQJS% at2 pgmlJ@fowed by gpat anti-

hurzlan g%t?b%gl gwt%glsson mtmhémglél(e:?elagc b)fﬁﬁgldnigcg? ongg. gg/l to

endpuBuRESIY UpXRuRESR Af DtLlL4 by™sh astalayish. SHovaEdu\AE@e
transfected with 25 control or DLL4-specific siR

stinpylpddy iaobilized CGaterming His-taggsd pyges 1BLL4 Gaming ﬁt31|dS 1-404) in the

bt g5 e ox AP B R PRERER SR Bbs DL
exprtdgotsyavarxemistdi byl AC S dnddysis wirbantiiDIdd &itibedyn nal
Hi s-tagged human DLL4 (ami no acids 1-404) in the
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absence or presence of DBZ (0.08 M. 36 hr after
stinmul ati on, endogenous DLL4 30 expression was

we@miosngos by FACS anal ysis with anti-DLL4 ant i POTYS2000070513
2008/ 060705 PCT/ US2007/ 070313 21 DETAI LED DESCRI PTI ON

ant i DLL4 DRATLEIOESEAGP PR DELFHR RNETGN

tr eqh&BRentn maﬂ%ﬁsm&r@ agﬂ-mlm&@iﬁﬁooa{e@ttﬁa A8 ﬁ%l%re@ g,
with expression and/or activity of DLL4, such as

tredtmeneargedycasipn ebdisense atatth @ﬁsoa@tadwmlyemresmdelsdﬁoe dctlwty of
pre on _and/or activ
DLEAPRERG B SREd Dhor bt i o8 oy RRRTRI T gt Gotvity:
In @nEABBIdimeROAhO hntebodRs lof feGhVdngiba tat @ el kSREMQMtumbH a cancer,
some enbodi ment s, the antibodies of the invention are

andfereicallprelissativg dserdes! Bysoead crekasimentortha authodies of theiipyention
are%@?d gﬁg&‘??' { 1c%f‘é’on'33[onaa%§’(fci?atﬁ%d %/[liﬁ Fﬁ‘@% bk 4

I es O nventi on as reagents

f or Irdedogiedr aqreca ey oi-DEDY ahfiladiafof Mﬁyeﬁmmrﬂmtlhty as reagents
detection of DLL4 in various tissues and. 10 cell
fordgsetionrind/eriyeipiqnod! Phik4.1raeh iy dRieces ot hdds varoissyry and
celﬁtﬁ/% -DLL4 anti bodi es, and pol ynucl eoti des encodi ng
I -DLL4 anti bodies. CGeneral techniques The
t eclih¢ gquestianiirtperquedideemethedcof leking anti-Efl drdemtibddies, and

her in are ner al | 1. 15 understood and commonly
pol ?ﬂ}]éiﬂs ﬁ@g@aﬂm 3%0%1}?& hodol ogy by those

Ge,sg,laﬂe@gngqgesthe art, such as, for exanple, the w dely
tilized nethodol ogi es descrl bed in Sanbrook et al.

I\/bl &be teahnlmleﬁmndg)roqﬁdmb desatibed onvefruerice@ hereinesde gpianally well

n or. Laboratory Pr es
sl oo Do et BRG Bl gD iy Eoufoge kit i
theBHOL (s for cMmpsHBRlidelehitiidded redBodoldg2é Qb dribedig Sambrook ct
series METHODS I N 20 ENZYMOLOGY (Acadeni c Press

oL Miplepelarining. A A CAL R RAH IO 209 ChBHisedbRbor

Loty BEE e Kl SO SRR N R O™

M(&IDECBNAMAJBI(QHDGYC@ELMJRESQR:I dt al. els. e@bney, thedene(sl\QBTHDDS IN
Definitions i sol antibody is _one whic

ENCIMBESIPY &%?ﬁdueml%ﬁf% &n@e EglRa% el PMHFAH éEBBQlA&H (M. J.

MacPRERGh, BOTPRRRRE ofd G RSTRABMER! (1 @@Ejl) ]lqmﬁnd Lane, eds. (1988)

Cont am nant conponents of” Its envi ronnent are
ANHEBODIESSAIBORAJIORIY M BLEADL, endiANIMIAB @It CULAIURE (R. 1.

t hera ' uses for the antibody, and may incl ude
Freéﬂwngﬁf&#&) nes, and other proteinaceous or
DefiRhiuot ei naceous solutes. In preferred enmbodi nents,

the antibody will be purified to 30 greater than

9504y isalsigfitantibodsris pn@wlcashaaémlﬁmfwdmpdtsn@rumwor
rec?g%rg(? gbmaagcgoglrﬁ)osntent 1tes é}laélﬁ%a %glqgr%r{el%t h%g{l,? 921/%212 C(]_lgpgnents of its
natural environment are rnaterlals which would interfere with diagnostic or therapeutic
uses for the antibody, and may include enzymes, hormones, and other proteinaceous or
nonproteinaceous solutes. In preferred embodiments, the antibody will be purified (1) to
greater than 95% by weight of antibody as determined by the Lowry method, and most
preferably more than 99% by weight, (2) to a degree sufficient to obtain at least 15
residues of N-terminal or internal amino acid sequence by use of a spinning cup

sequenator, or (3) to homogeneity by SDS-PAGE under reducing or nonreducing

conditions using Coomassie™ blue or, preferably, silver stain. Isolated antibody includes
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residues of N-termnal or internal am no acid sequence

by use of a spinning cup sequenator, or (3) to
woomsgentes ty by SDS- PAGE under reducing or nonPETIUSINY070513

condi ti ons using Coonassi e2M bl ue or, preferably

sil.ver stain.. lsolat d an body tplcludes

thez5H0%466 764 W 2gintey If #1E OBR Eq RS of thas prjibody's
nat\Maﬁ Qﬁ\ﬂroﬁlﬁféﬁmilﬂﬁ&tbe%éseﬁt %lﬂl%ﬂﬁtlsdl%e tant%b% qm&@% antibody
of the antibody's natural envitronnent wil not be

in pedismrarours widrabingnt ceo| Qrdechrinthopsusr, 1sn1altetsdd@$1b0<ﬂ13ewﬂl be
antiﬁodr %n nedign%arognd reconbi nant cells.

preppigfl RY AT 1595t NG REVEFAONSEPat ed anti body will be
pr eparadidid" dlucleRAgid MORCRIYNS & heatic @BidShélReulSthANis identified and

"isolated" nucleic acid nmolecule is a nucleic acid
sepgsitedcliipa af lpast ang cpefeminant eerlen GCIdsmjeﬁﬂéq withpvhagh iats ordinarily

SR 08 SEPIATIASDS U008, A6} AR D, 10

moldeelednbihbothyn rﬁuﬂllee“men acictting/in witiell atietund il eitereadiothted nucleic
nol ecule is other than in the form or settln i n whi ¢ch

acil pnoleuics dhraeioFe H5 i BEUIFaS) e eIt 010 Foigpule as it exists in

natﬁRt @éﬂél %v&{@@f %fl‘?sroer’at@([ ﬁuéﬂélé Eéla%léﬁﬂséjmf: u99§ ef F&IQH Gifinfolecule
acid nolecule’as It exists In 10 nat ura

corttloned/ar cellathat sl dyl explr(ﬂsehe:amﬂ)lody mbkeg fdrexamp]leu‘dhe sweleic acid

eic acid nDIe Ie. aln cells tha
moffEgleiafh ¢ Shraprut ool A aoRy i BrEs! By Ltipi o,
t he TRYERI G a1 doPin el R ﬂusrnﬁeﬁng a§ tf REMOFR}amino acid position
| ocation different fromthat of natural cells. The
numewmg asan Kabite, ahdrrarintionsshetaef, miers ¢ theguadefing Kﬂﬂtﬂﬂ tised for
ci,d positi.on ,nunberjng as.in_.Kabat"
hesy,ch & GRatE HEPRES of iR aThE A Ris e A ElrutilaRpS or
antiboAtbs i Kabh cb ela\eeqﬁém@ombte@m oF [8h@wRo il Idtérgfit Sth Ed. Public
chai n vari abl e domai ns of the conpil ation of

Heglth Poyvigr Natignakiasttutestof glcalth, e iv MDof1 9Bt bt ésing thaf
nu g%%{%c gtgﬁa?’le acﬂfa? 11?6%% 1{02%cﬁg§eqﬁe&g({ tfﬁéf,y @Z‘?Jhlté gegva ’r omc.iditional

am(nb2ids.cokdsipogdingits a shardngig (ngoﬁmsdrﬁm inthie FICbu@DR of the
i near am no acid sequence may c fewer. or i i
Varé?@éq Qe Forghant f‘a@.h&%%ﬁ}apb%aﬁ atuanléygwgw%eewwje amino

ac1gf1nseﬂ r(re'sf?lﬁ@ SEN ﬂé’to § %u@ f5otolp gPéang\{ﬁ’sre!rt@@ k&idues

onmal n. For exarrp al n varila omal n may
(c.g. medidicbe 83a,N2hgdrel &?m eto acmdldg lt(nKeba‘t) {ftedicelgectaaFR residue §2.

rd|n t.o Kabat,) after residue of H2 d )
T RERH i etiBs AL RS thpEmsy br SRIHE! B3 Hivapnihny wpilignment at
8 T
regfhf @ﬁ‘g‘t’% 3t H%usnbéqlkeér%l%%aﬁ%%%?tessﬁl%%uaelgg ﬂa*’ytg%cga%é "8 finbered
sequemcea gi ven anti body by alignnment at regions of
ho of .. t uence of t. 0
oy Rhei® BRI RRR S ok AT RO s 8 st horein

denoséstisdudfidierdlyl high rb@:ﬁf sim@lkrifySiebsécanivoalubierit h@lu@@(’@nerally one
as used herein, enotes a sufficiently high degree of

assggipicH avitht an aebodenl thagvisnner and tha pthes apedned aithe one
ref&%ﬁ&%o AR %n@lgé@%)asﬁéﬁ %‘3 O kfifip! tHé/ a@woafa AddtNge

et assoc! a erénce
dlf&l’dﬂcb bdy)ees tehtwiohatues Ittebcof)f 1$tke bt né bloﬂ@ca&i aﬁd/m)slhm‘jstlcal
onsider. the 30 diff renc betmeen the. two val ues
si Cetfcerflw thegrontest f e égﬂ egiral sharpeipridicapsaspied vatd Valucs

(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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significance within the context of the biol ogica
characteristic neasured by said values (e.g., Kd

wao 2008060705 The di fference between said two val uBGT/US2007/070513
preferably | ess than aboutszO@b preferably | ess than

abqut er abl tha ahout .30%  pr.eferably
Lol Ay S0 droabnos Bt LapG09) 05081848 5% Ghout
]fﬁ%%@d&&ﬁ&ﬁméﬁhMbbgés than about 10% as a function of
he val ue for the " reference/ conparator antibody.

" Bi nlalndglgaa(fﬁmm”tgenetgam ecfatsity thoestrengthtod therranstotad nfj noncofvalent
ine TP SRR g el g ) sRale sy S GrRERAYT By binding
par@l¥@ (d.& SabhiticAy UBleRahdioged bfheBvise, a8 u@é’&i he@&iR) “birdTh€&Finity”

i ndi cated otherw se, as used herein, "bi ndi ng
refegs m mitingic biadiag affimty which reflcstsi hblirieragian bﬁtwgﬁmmf:@hers of a
bmisiI LP%% g(g & " ailitﬂ%odﬂtna %ﬁéétﬁoggg taﬂ%?tg ﬁ?ﬁ%ﬁ%&lléﬁ%efgr its partner Y can

gerfdliyb gprefentedin} the kilseoc)ifatfdhrcoln‘stanﬂ(l{rdg nAffin{tyc@n be measured by
generally be represented by the dissqciation constant
Cor{%r)l meﬁ&qdis rReYN dxicHE Hehinehotndeseihaddisraipt heywmitnity
antkﬁg)%i’@g @%ﬁe&%lﬁ&ﬁblﬁ%tantl éﬁg%%{?lgggg té%lgiftg d?s@éﬁét'e S@ﬂll? ?\gfgéﬁgas high-
affmlitg\ah'gibcah@h geanmilly birdl ssigen &Bm am:hténdi yo rentadr basmdHogder. A

affl bodi es eral bi n antl n faster_.a
vartsh oo dna st DA Ris Ty o & Bnye B o Fhoe Bich can be
use'a%ls th&Qs BF Mdipgagh A ﬁlwﬁtfoﬁ @b@cd‘i@ AWRrhiyd B RNthent@BY% described

ich can be wused for purposes of the present
Hﬂmﬁﬁéhnmn& Speci fic |IIustrat|ve enbodi nents are

des ribed . in the.fa
! Sy il oo PRy et ReB g BR R ion '
memmﬁgrd@yolaadl@mﬁl aibBin@thgaRtdyqRMA PpéreirA@d astate Fib Mdrsion of
performed with the Fab version of an antibody of

an piritborlz of inderestiand itaArtigrarns dsscaibse by redfolgwingessay thghnergures

o FPA B ATREIEN PN L AR EEA O nbs

cor&@ﬂt@ﬁ%roﬁft(‘zamlabfeleﬁbﬁﬁgén 1Inab@jnedenaabf getratioh dchies of unlabeled
pretgnce of .a titration series of unlabele

antigep; e Cantwane boynd grtigry WishiAr2atht rl %tﬁlhﬁidb’ﬁoétﬁg akts (Ghgp, et al,
(19%9}{ D95y pi6 085388k 4 A S?_engé]tg qsh ntio s ok 19 %% g] rm%@'tlter plates

293:865-881). To esta con |t|ons
(Dassaye conted ovérneght plithtSasz/m{ E@menp)uralgemud%foemnbv@ (Gaght! Labs)

in My Sty n € 67 i by b 6y gk (9P Bovine

seﬁM%@ﬂMﬁﬁﬁ brss%p@m@ ﬁMetHaul?s%t ewrﬂ}en%yatﬁl% (aﬁﬁbk‘ﬂlately 23°C). In

bumn in PBS for two to five hours g; room

a no@ﬁémrlaetnm p@te( @ppec FRO A0 mom@pr 26 nMpb ™ H-andigemarsoniyadvith
serﬁl @ tl%(? P#ﬁG? r%St l(el gIOF 51s rnt %v61 agse%lzgn anltétl} ad F
ant(‘tﬁ)dg FabCI) $i Bcetet m t(m9@795(Q§z§éVERlés §7:4898-2599) - VE@BFab of interest

ant] body, Fab-12, in Presta et al., (1997) Cancer Res.
is then msdgﬂl%iscg@}mghth BoveysT.ghe Inenkatioatmay; eonfifantor gdemsser period

v (M

F iR iGRAEY cqut MGl AN AHIRAAEE e Rk Pl
traefietidd tb thaeaptise pracfoe thcubitemeatden tenifreatoiextigl, ésr @rechour). The

30 transferred to<%he cap tur pl ate for incubation

solp%}ﬁstt]éqpﬁgmgygq, @d( @late W@qhe ghﬁgwg with el Yo Tween®20 En PBS.
When the plates have dried, 150 pl/well of scintillant (MicroScint™-20; Packard) is added,

and the plates are counted on a TopCount gamma counter (Packard) for ten minutes.

Concentrations of each Fab that give less than or equal to 20% of maximal binding are
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solution is then renoved and the plate washed ei ght

times with 0.1 % Tween(r)20 in PBS. When the plates
whaws/oarrned, 150 gl /well of scintillant PCT/US2007/070513

(M croScint TM 20; Packard) 2es added, and the plates

are.counted on.a T unt ount er Packa d
chqsgh, f %Uﬁatne%ompeé&ﬁﬁgﬁffo NESENS. GLOCOHIRE o flﬁa?m ?%fglent the Kd
or K& %81uk MR e & rBiAksid Osuf@e ffasriBx iré"s(@illan% QQh?Qus‘?ﬂgea BO\ core™

2008/ 060705 PCT/ US2007/ 070513 24 chosen for use in
20@borpeBiAdove “51008i(BiA ame.dys., Pidcaorai, i) v 86 otiteimmobilized

et R RS Ehips {210 anis s RLH e AT R b S S Rt B fferan

biod&Ha6r EHipX (BIAMIARHM 1309 QArd Blideed Gvslth'NUéth 1R’ sgat away,
NJ) at 25C with inmobilized anti s at

dinp @mg@pm@p{)g:a(@@)lml@ e ghlorwr(%&@) g thﬁ@ﬁysuccmlmlde

(N %gf%lé\’gg{h g t\%: tﬁ% ‘sl‘tﬁﬁagltreﬁ)% Hs%ﬁgtgo%g_sAnt%eﬁ‘qg 51{12’ut£&]9v‘1t}1 19hM sodium

acctitergithy 8 aimtn S/ oid y-).2 et befdid injedeomytc Dok lrae ey l(ib)e to
and N-hydroxysucci ni m de NHS) according to the

achigns PP IBatelyshly igeongs, units )g)é Rowrdediprofain & %@vawatéﬁmwctwn
o A e Sy e VB R Bt ot LRF i
meamcmmtsmwmfyldk@nal&hmonssaoﬁﬁu"bt(ﬁ 78RV too$0cddphednjected in PBS

ro Fo ion 10.of antigen .
wilBioris e e £ 5t be B Sdue G enatt butS pidnin
As§Rlatioh pakd g< ) aH8 ﬁﬁ%&mtrﬁtes ey 40 |c§ilc§l§feki%|sm%' |s%bl%%e to-one

of Fab (0. 8'nM to l\/parelnjecte in PBS

Lal@rma'%fnd@gnmqet &mwvmat@a@@wasﬁ Tdreoan B &) éyafmultaneous

te As t
i GRALE M G wi ee Riey SHRGEED R Bl ol papstan
(KON§cdloulene as LRNghdl k [/} nSicne. gnateh, Y BLAGQO(BIBY &l Mat Bon
of tware version 3. 2) J){g)[suirultaneous 15 fitting the

29%%@%813 ht e (Hhﬁﬂtfd%-‘@@(tﬁ iMbn Ss bidlet yyfee pipp@on resonance assay
abo%% fl la{e o%@a%%?%%ld%{eggﬂlea %@/Shtsﬁ@ &%eﬂt%g‘é@hl%ﬁ @Eﬁgque that

rati o

meéslﬁ&;&)le dherddod or&i@keas@&&h&ﬁ&&c&&]: enhﬁmdithﬁtdmﬁrty @dxeitation = 295 nm;
exceeds, 106 M 1 y the surface lgleaasm)n resonance

mgeRy" SBEYel 0 TR ﬁm% %@Sbﬁ 2k of g ginYengaandigan pitpogy (Fab form)
in MES i1 22f $URE gﬁ»&gﬁée &Hﬁ&@&hﬁ%&%&ﬁ&!ﬁ%ﬁ?of fffoen TEARMUER] in

€ I ncr ease ecrease I n tluorescence emssion
spectromast, tsycl exastopdlonrequirped spmtroﬁlﬂommls(sﬁuww InstrBdh@nts ypr a 8000-

16 an.d- ass t 25C o M ant.i nti gen
Ser%sﬁtﬁ@)&%w SR koo GeepmaRrairoaon byt a 45 ved sputte.

of RCHRRSLMEr %&Qﬁ%&s{o@fah@ﬂ’sopfasﬁma'tlgﬁ Rat&S olBASUWCBSkdIH} to this

a spectroneter, such as a stop-fl ow equi pped

inveplewt qaopirorhst d@temmd\mﬂh@@ syme fergdce plasmog FO@nangtp@wique

desg{l% n(e:glﬁsg ft IAcgﬁ—fDIt4 %ﬁﬁé a ETR(?&Q‘E/S o(?BqRIco e, nct ha

Pis3&s0ey, A e 5@ivith agsbilall antgaat @5 Qhips k- 1 @Esssdt 0dits (RU).
to this 25 invention can also be determned with the

Brigfecathorymethyptedsdmriran dsensae ehipe (VP oldkh cogrebie )i degctivated

w1t?§?§ﬁlg}]§l' n cﬂm?h@%?féi@%@?—?a%?ﬁgﬁe@%@fo%ﬂ%ﬁg?BDC) and N-

hydmmshcémmﬁde Msgmoﬂiﬁg ohthpsupplicr’d hstregjp@ns Antipeit $ diluted
ti:‘H riefly, carboxynethyl ated de tr n bi.osensor
W1 i

OBQ\/I (S@Rygm agptlg&%pg 4. %dnt)) Spganb{=0i2uM rwny Jgetion at a flow rate
of ﬁlﬂﬁﬁl e tb\rachlés;)b %@&%ﬁ%ﬁm TRBEARY it @B b 18€ protein.

drochl ori de
Followmg the injection of antigen, 1M ethanolamine is injected to block unreacted groups.

For kinetics measurements, two-fold serial dilutions of Fab (0.78 nM to 500 nM) are
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30 hydroxysuccini m de (NHS) according to the

supplier's instructions. Antigen is diluted wth | OrM
wagoasue7etet ate, pH 4.8, into 5gg/m (0.2M bePOF/ES2007/070513

injection at a flowrate af 5ul/mnute to achieve

i RGBT D103 BTN (REHD s 61 1l G ERe Shongroximately

25 @tiAn Ak X B irsied (K, SGhE qlss&lalo%qhtey mr S2InS %Qcﬁlﬁf%ld RSing a simple
For Kkinetics neasurenents, serial dilutions

onfefo -¢reebln@ning mdling nedol Gﬁm\cmee?%maaaﬁ)smﬁ@rm&rsmn 3.2) by

TR ) 20 Baarpoigfion sl GRoRyipg o aiabinyy The catiforium
dlsmtmﬁlcaﬁsta{thd%ai tdl&ilied ASHRGhAS kotpfncor[ HeRse. gk@he@md et al.,
ssociation rates (kff) are cal cul ated usi

(198%1%010?1@1 Lantfriatd]. giloveriey ihbeen-rewicasesds IEQM u%t bjorﬁhe
sur%%gg %n¥§§oﬁénacg §§Sa )abg‘y thc'enrﬂllé BI‘??&SQ %s rgfeiﬁ‘%) e}p@et&%ﬁned by using
assocl ati on Iatl on sens

a flagekdanbgudnching déchane ﬁiat aitaq@astha Iiltcrcédﬁd br \Wasrease in fluorescence
cal culated as the ratio kff/kn. See (1; , Chen, Y., _
emyspiog intensify (GeRptign =gp ngj; sMisses: 8%%0 B84 16 phapdmass) pt 25°C of

a 26 A a{n‘?ig@n SnfRay SF&)%%& B thec‘ egé"h‘ég of increasing
asnon resonance assay above, en t -rate 1I's
cormemfra:‘troab by aldgee rasmwemr@:ymwsa sigctraméter (snﬂswtttop flow equipped
T R TICH U —
(TI{e%SSIBe%Hle@) w1t3%@t1ﬁ€li c@¥a@si on = 340 nm 16 nm
pass) of 10 a 20nM anti-anti gen anti body

( FathE tg:mi) Vﬁ(ﬁO]PB@ uspihgrein, 1§ intenfed torrefse frcenwdleic acid molecule

capgggepogﬁapgﬁzé?tg a?nc g}ﬁ% rﬂfal'(glglocgl%lgt% bzv B Ii)aﬁn aeiseBgeg%S&I r(Jjende tiﬂge gf vector

is &S PG @D R r8ferd W\ drduls oHITE Blr$ndc@DNA &8P infekhieB additional
SLM Ani nco sgéftago(f)hot oneter (ThernoSpectronic) with
1gHC

DN segnpangsome; Trethes fype of eetor is's Rigeusesiehémsither type of
el BRI LRSS S TSGR ) i

geriomd) aGerb@evectdrs kectapibie of ypendvhiounseelvation & @host cell into which
whi ch refazrs to.a circul ar., doubl e st r.anded

"plasm d",
thepyye maeguqeﬁt(%gmww dBFIeTdMING aralcEabtfint of frpyicgion and
eplkdrgﬁtrﬁé}lnm‘gpaq{ \I;E%[or§)y R$nGf ved i @r ' nae ﬁgl? méaffmhdfan vectors) can

Anot er type 0 vector 1s a V| ereln
be adefirsted mad thbl‘g&nemg wEahestralf uben intlgducﬁd)m 1n1todh¢ hest ¢élt,and
none. rt vec OrS are ca e of autonono
thef 5 A tep e 0y RO h S Sl MoVt Vet arc capable

of difdcting ufee&pﬁe%s@n of bakt &f bvﬁlch\ﬂ%%l 2E épa@w@rﬂg lisk e &uRh v8dtors are

origin of replicatron and episonal nanmalian
refgreast torhsyein @' ecronvcenmﬁlespr@@m@ yeckwH (epmgmlnal”rqmmbmanhwctorS")

In %/ nl%%a ex@re%?lﬁl% ?’%CS%I‘S t0I 8‘9{19}1':1{61 ?Iiecltoﬁ{ét)(i) atn ﬁ FGIC nlgﬁegs a%e g en in the
forfnf'tﬁﬁﬂﬁmldi einftRPpricSark kcef AEn, \MpIaBmﬁd\'QmHUS&ct@e M at times, be
Moreover, certain vectors are capable of directing

usqdn@te@klﬁmg;@émﬁ thyf plawnidds the mgst spmmealy wed fgpeplatccpsl y
|1 nkedon RteRaY e 6F AR £id® af Siq%r %t%?chétl?%%ﬁf;ﬁ{epelﬁsrefer to

"reconbi nant ex ression Vecto
polyﬁﬁfmffbmnhﬁﬁdesexf oy &hpth, alhdnngmde IDNA aek BINg's Sihemucleotides can be

vectors of utility in rec DNA techni ques are,
deqsptiapnycieotides. ripgryfl %ﬁrﬂdﬁ%é%qnﬁs\o Puiceopides %@@nﬁnds/or their analogs,
o RERShEAE: P EHESTS A MRERENY, BN BN e, o

by e symtbetioreac®d. fAopohymiclacticlt oray comprise modified nucleotides, such as

methylated nucleotides and their analogs. If present, modification to the nucleotide
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"Pol ynucl eotide,” or "nucleic acid," as used

i nterchangeably herein, refer to 30 polyners of
woe@Bmai7dtles of any | ength, and include DNA anpiCTREE2007/070513

The nucl eoti des can be deaxyrlbonucleotldes

ri bonucl eati des d|f| nucl eot i r ba and/ or
Sty mag e pericd ploty bbb o kDRl e sedicnceof

nudl&ﬁﬁl%@ﬁfa?tb@ %tbﬁﬁﬁ’ce@b? ﬁbﬂﬂﬁ&le@de%p@ﬁem%l%ﬁgfeaﬁ& may be
by a’synthetic reaction. A polynucleotid

furth@npluods“@dmﬁdr $Hingesisugick et by esnjugaloh veith a habt:lhﬂﬂmr dxpes of

o FRB TS Ty i, S o SRty BB b e of the naturally

ocdierTh IR RHidOy @il 3n ardlo tlﬁt%ﬁhUIeBtlﬂ@Moﬂﬂichmrsh@lﬂ ad) Efrixemple,
or after assenbly of t mer. The sequence of
thosgwit splpsgedlinkabes (e émtqut sihpnafeh-Dhoghebtasiges,

pho 8[1’&%&8&%? caf%agl% e\éné‘lg gﬁ)& %lgtﬁ ikie e&) ﬁ?ka(%%g é\n Lpl{asgﬁlg%betsfgates,

’hesi's, suc con

ph@h@bdﬁbﬂpeﬁs efc.), ide Ed)rﬁ&lhir@ﬁﬁndm Irruﬂales;f guch @x efmpéxample
‘caps’ substitution of one or nore of the natural

proggiyers Y ClarIs oK IR RP RS gHENZhRAPHG oS- pﬂky&ﬁxmﬁ‘esﬁcf)d@%e with

t §
R8O8R Shon, 00, BT BB . el
radpjaoswmetalsebd)rensomdapivesmda,mtd}atﬂﬁsp cotninargatliegd atoe, dlo)se with

i arged |inkages ..9.,. phosphor ot hi oat es.
mopiisinsresiar saaionres yicifaudb et A WRhd: BERGGHEd forms of

the%’lﬁﬁb@&ldé@bc FudSer, bRy oﬁt}ﬁ@ 'leh%xyl QBﬁHsedrH'ﬁalﬁ? esent in the sugars
nucl eases, toxins, antibodiés, Si gna pept i

map bk yerLaqeylsfon exaraple, by pholpfsmatei grourBOpliasplate graapsmsotected by

Sta‘i(ﬁaéﬁg oSG m? %'YOSI%S & &{‘forpg%{?a&%%ﬁ {; Ll K al‘“o%({;%honal

nudldtidias, ior endyEiedlos ]ug@ﬁe@ ta solidfm-%@m@@csucasupFaQS alikeys' ah@BSerminal
those with nodified |inkages (e.g pha anoneric

OHh¢pe| bsi RiloamO@éateépé sqbstlﬁ%edmﬂn agincy ARBIEARICSAPRIBE gEPUpfmoictics of
frofnhf“to% ! [.]% aet&glF dé h%} h rtw(#/lg %{aﬁe 0 oJerJth?zeBX% Etgééqrd protecting

groups ordi nariTy prese ar

groupf| Baleth cldodidceoxammngddoeconkin mm@gm@m@m o ﬁ’thp:Sor deoxyribose sugars
hosp hat@¥groups pr ot ect ed b¥)15 st andard tecting
thafrs gsacraly Kegyn malh% arttigclyfwgatos cxyapie; %&merhy aglelyb 2-

lu@ddbi 4 °a!2ﬁio-n €| c%?&dc?@l?@ su%ﬁr ﬂﬁlﬂ%@ deﬁ@ﬂi e shgar§ plirferic

or semi -soli suppor t erm nal can
sudaes thbasphnablylbm, gglloses wuipsised, pyedosw stugalarrﬁunHS)S@wgars

ic ca ou i eties of. n11 t,o0 20
seddh oSty SRl Tusng Thssic mlgotide Mgl RprS egmegol fiobide.
Ons bARRAS ﬂl&ﬁl@ﬂcﬁé‘sftérmﬁka@'s%’a?soe Bplyaus) AREIARS lIGRA A EHs.

contai n anal ogous forns | bose or deoxyribose
Thesggiiemaee tikeng alroep@mﬁbadal bug akqmnhlmlwdttheendqwments whereln

ph(?s'pﬁalltugsl r%glaceéf)tg thlgatgé l%/sgg& tlh%: ate Hgbg)z\bizl % ate”)

P(GYRR ﬂ*@@)ﬁIQ'WEOl ¢t (HYaTSrmaCPlmgih thlcﬁll'tg@lﬁ R G s @aependently H or
ar abi nose, xyl oses or |yxoses, ranose sugars,

subrsuwaqﬁidyemgwg%ed alkedd &mpé@@@,l Y jraning ap sH1ch O hhrkage,

ry%qa@?e‘ﬁ?f: ngéi&ilﬁ Sﬁoa@l{%&?&sﬂ?}iﬂﬁﬂ gg@saﬁqmtﬁxg N 1{r1 28)% gglg dle%t;/de need

be alehe¢ahaThy prelcedikg degcgpiarpspplizbtoTdigsdyalcteetidad riefeered to herein,
. Li1nking groups include, but are not limted to,
HwBWH&ﬂWﬁéﬁP§ @rein phosphate is replaced by

P( O)@ﬁ%&ltﬁ'cf%@{l@e ) a %@@h?re(no%kﬁé?%%ﬁe?erg to sh(aQ) NERRrally single
strqﬂdf:«hrgmﬂaﬂﬁ Isyrythetlcrpqhﬁnuchzoaé@hhﬂ anT gﬂerallsy butdepeetenarily less

tharlzl about 200 nucleotides in length. The terms "oligonucleotide" and "polynucleotide”
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substituted or unsubstituted al kyl (1-20 C) optionally
containing an ether (-0-) linkage, aryl, alkenyl,

weyoBo6l7ky | , cycl oal kenyl or araldyl. Not all PCTKSZPET070513
in a pol ynucl eotide need 3Q@7be identical. The

rece Scri on I|e to_.all pol ynucl eoti des
arefof el SRy & RS GesE P g RAGR PaiRaaces 5 Cauafly and utly
amﬂﬁ%&@g@yﬁgﬁggkgﬁww as used herein, generally refers to
short, generally single stranded, generally synthetic '
pol V]Pﬂlcﬁtné 6% dmgwt Jead seapencgedentigy vylth tﬁgpeqt]m a peptide or polypeptide
ssS__than

seqlrﬁgl}]cgtslﬁ géf%;}%i as g}en%erc ta[ga (92 alglﬂ%ooetmcgream gﬁsdm a canalda{é sequence that
are’1DEHYAIUGHIS el afkEino Y 28081e0 GDMO BpdeiHld p&p&al 6f Q&g@ép%de 3dquence,
ove

are not nutually exclusive. The description a

aftgysiligning [teotoqdenses @ncb@ugdmcyn&g@w ifi mpgﬁssaabﬁp iaglzipycethe @ammurn
s )

perlg%ﬂet %?(ﬁé?}!;e %E#tgt% aensfi Ig g { & su{erlglgg)an? e%ta%? {ééoj fl%gg%t?lglgsg as part of the
sequencadanity. sAdgﬁmaﬁcfoxalﬁurpmS pedaemiage p@fceﬁm'nmo aciddequence

residues in a candi.date sequence. that are identica
idegfityrap Re aglip YR lacyalam&Se\gwdlé@ arwithig tg?)%le Lin theggntqrgpstance,
usﬂ%gl%‘i FIPERELAR B gH{%PQ warB b &f asB1LAGT @LA@? 25% GNC&S

and 1 ntroducing g | necessary, to achievé
Mogedkigm(BmN AT Pdé)”ﬁoﬂ&ecm ehwae skidod irt the astrvdn detbrmine approprlate

consi derin onservat| ve SUbS itutions a
PR oG HEREEEALRERES: Al G oty e e maximal
SlgIRA K 0 AT AR bf A D ACL ChoSRAURRSRod, | 4o ORRein

achieved in various ways that are wthin the skil
howeverHeé agring adidscquentcaderity valuasimgepurbicll obipg theaicladice

coERPD S D BRAEP R SSPE NG TerhbAe i ey R TP ogrpmputer

progsdin dat ehthbiee b?FGHn@ﬂt%blﬁtIﬁc aRAHRRURE Toll ©hasBRAS GilddNgith user
al i gnnent, including an%ﬁalgorlthns needed to achieve

doc‘rms@nﬁ?éllon i fhiedhTeheraight Offies, Washingtmgd K- 3056 hevhere it is
[ F e

rehFUE DR 2 Uy OIPRE B RN HRRRBS P BLIGNG? program i
pulgihesailable tisiotgh GhgensafUBRG Solth M@MdlﬁonC@lifﬁﬁﬂi €The ALIGN-

progran1AL|GN—2 The ALI G\N-2 sequence conpari s
2 progransheuld Be 6omaHedERs uss Rthd FAIXRperabing sy Sen, Pie abléaﬁtgltal

rc

Rt o SRR Ro pesaeldel e BT e ARIGN 2 grogem end

dOﬁb(MHy20559 where it is registered under U S

oo o g8 e U S S SRR oo
thel%) %mlnos‘?dﬂ& B @ﬁ‘ceﬁﬂﬁﬁﬁy §PQ iVeR bR dtidseq B&e%{mlﬁloogagamst a
program shoul d be conp 5 for use on a UNI X operating
givey emany acpd @efqecmllil(vmlghl @9&1 alteyNtixelybembraspd s & giyge ameno acid
14S armmtms are.s AL G\- r.ogram
sed QAR B PRG  lit Plmtod SR s R %M. or
ageBhph @ed ahtfio a¢t @@qu@ﬁwB)sl@ guRiRedcQIpIEsWwsons, the %
am no acid sequence identity of a given amno acid
sequence A to, with, or against a 25 given amno acid
Seq?&?ﬁﬁm?&&%ﬁkﬁ@nﬁﬁ@ alternatively be phrased as a
iven amno aci d sequence A that has or conprises a
certain % am no acid sequence identity to, wth, or

where X is the number of amino acid residues scored as identical matches by the sequence
alignment program ALIGN-2 in that program’s alignment of A and B, and where Y is the
total number of amino acid residues in B. It will be appreciated that where the length of

amino acid sequence A is not equal to the length of amino acid sequence B, the % amino
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agai nst a given amno acid sequence B) is cal cul ated
as follows: 100 tinmes the fraction XY 30 where X is
wo b@soenther of am no acid residues scored as i BEnUSA/070513
mat ches by the sequence ak8gnnent program ALIGN-2 in
.that programs_.ali t of A angd B,.and where Y.|s.
acif Aatue i PR 06 0y 0 ARG B Sl 61 aEsRcf {depjipiof B to
A be appreciated that where the Iength of amno acid
sequence A is not equal to the length of am no acid
seqUslesesBciftchBy YatdiotierinGe 2008/ @607 88d sequence identity values

PCT/ US2007/ 070513, 2 i id A f . B
use e g ogee pitssibsiin e B RET v o e Rl bz yfing the

AUIGN-Acorkhltessiogigci fical Iy stated otherw se, all %
am no acid sequence identity values used herein are

obt Al D1deEd aseleanganinisrmaskdnt e Bioy! e el Frgein. refers.
uniBEY POGAPIGH DR Bl T FrSREHS il PLOPD A Guhcther

natb® diSeathiey) OIL4 pERfspside. Thd 88 "speel skt yspetifically
cont ext ual | i ndi cated ot herwi se, to any native or )
enGPEHsYSH N rp@pumﬁgttrlup%at%c} orsss‘;ﬁlteﬁ‘éi{fpg?s g.4an extracellular domain

seq@@ﬁéé%‘gﬁ‘idrﬁﬁr o&hﬁiﬁﬁa@aﬁﬂ%ﬁhy k. .?ﬂ%é?ﬁh‘%ﬁ'é@ﬁ@écf fofrdl) a)ﬁg
nconpasses natural ly occurring truncat or secrete
nathatlyecterigg allelic ectanac dihk tidrar “vdiddrgyipn DLIGH pegerely edfers to a

natural |y accurring variant for e.qg,, alternatively .
ol e qomarcy Ao PURaIIPELE LY afpiting DLLA prein.
The RnaMiRl typBLLEsBucbd dech¥ Ry RibA to 9888NR) dYd §RLEKER found in

to a polypeptide conprising ?,he am no acid sequence
a ngturadlyrmgtwnriak|BLIgccurring DLL4 protein. The term"wild

Sequbreth ST R TRk DL Bfed OB D ST fin

reférS IRl csNOH ifi daBlG BP boHitex tih IRt BHhR @aabl e8P dative or variant
"Notch"), as used herein, refers, unless specificall ﬁ

(Wisithes patieserranibptip dptelaresgptor pelypgnside. Hympny hie foyeNeic

] r hV. t het | ch..r
S S e L D R R
includeNatyCoheZof oNatl b, huaiyel NNaticteddptoAs Ths eshnhaiadiisequbgce”

term Notch receptor jncludes any one of or all four
spsiitraily ROEMapse BRUEH Y OCFHBING dRRFatpd pf {78T EREE:2 3D

L ‘ . ¢
o R, Sl pEpearpaRaRa PRl e YorBRF Rk (g} AaRANER
splzed fenseind matatglocyuroog allelicngriantsi dhe tdror veld tgpgNotch

al ternativyel spliced forms) and naturally-pccurrin
recdypg) seeciplly refredd o pREPERIdR o aingy o Rpectid seablse 8F «
natfRNS Rk Ying Klo&Sret Pt ROkMP MMl t6ien COMP &peINWcH R8BI RQuence”

aci d sequence of a  naturally occurring Notch receptor
generatyaicfers M angneracidistqhicngpiound ich natedpogeursing Netehereceptor.

25 neral Ly refers to an am no.acid sequence found in

2 naareay yAngibay T fid rBtloREoBRiR thy ue R agbly in it
broaddrt bdaRelynd mRmhde inbhebRahIaRtbbdIcs @£, fuBeshgth or intact monoclonal

antiib%tdieers)cf I;)glr;r%le;?lgll a%/ntiibgditep, ?nultivalent antibodies, multispecific antibodies (e.g.,
bispecific antibodies so long as they exhibit the desired biological activity) and may also
include certain antibody fragments (as described in greater detail herein). An antibody can
be human, humanized and/or affinity matured.

The term "variable" refers to the fact that certain portions of the variable domains

differ extensively in sequence among antibodies and are used in the binding and specificity

of each particular antibody for its particular antigen. However, the variability is not evenly
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br oadest sense and i ncl ude nonocl onal anti bodi es

(e.g., full length or intact nonoclonal antibodies),
w@oeiogobwnal anti bodi es, nultival ent anti bodi esPCT/US2007/070513
mul tispecific antibodies (e9g., bispecific antibodies

) | o h hj pi bi ol | )
disfregh iy ehor ¢ %@L@Lﬁfowlwgﬁ%ﬁé ey b Oafipisdyn three
sedhfAgh®NLS c&rﬁﬁle&%ﬁﬁﬁbb@éieﬂnﬁnﬂ"g@@él@ﬁs (@@I@é lor Hf}f&{raﬁ“)ableﬁ‘@glons

anti body can be humani zed and/or aftinit
(H¥Bs ol in thh éghmlmln mairuha bta'y-chefrevagiable doh@ufsaéli‘hetrm highly

certain ort ons the vari mai ns if f .
coritve aPBRy o FEe obtnodto s Natios BORe e D athe yuigple
dorhBink BEndlivathieargy @i Ship @Edufld &lch YomPfisceRENFRaEdibss la@dgely adopting

anti body for its particular antigen. However, the
a ByshestEpn gltr?tuptg cg@tec‘@démtyrev\@%gﬂlg@@% loops connectlng, and in

t
T ERIRTAEREE e RPN e CORUBDRN ol e vl
togetheei cl@segmimtxﬁtyd)@zl theER&egmh%nwahlthyem érof ﬂielwher cham
' or hypervari abl e regions

Cor{tﬁgllttg 203 fhe g‘%@m@ﬁa.% therrtigensbinding site wé ?Wlquémeé<abat g al.,

[

Sa%%rlabfpr %ﬁ%?ﬁ@gg?g&%%%ﬂlggthe ﬁgﬁgggékﬁ?ﬁﬁgfh§%%ﬁ60f
Hewlélr, iBeitosdd M0 (d9913). dFherrahistest doeaanys aadot ingdivedtiagatly in binding
h rlse f aur i.ons,..largely. adoptin a. .
on CRTOHEAR P SRRt A EF B RURGES R Byt Ao UeTAg A iipation of

the aﬁfl%dﬂﬁ@ﬁtlgﬁlﬂ%}khdlﬁt c@Nfarl t8x10§§9rre cases formng part
(3-sheet structure. The CDRs in each chain are
heI Bapaum@@tﬁ@m af rantﬂbQﬁs@ mo@memvvcyldbytutah @ntmnfm@dltm §agments,

d ith the CDRs f ain ontr e .
cal i Pl iatfs STy REn D bR e sl i e
fragmEhtDRHbRatRae AR alityab crysﬂaq)hz%aaatﬁ@c Pepsih tRA @t Higlds an

of | munol ogical Interest, Fifth Edition, ti ona
F(abps frpgroens thst haten atigomepmbung SIWDa{l¢§§r}1)capa1h%feof cross-linking
ant%:(%Hstant domai ns are not involved directly in binding
anti body to an antigen, but exhibit various
ef f get"ds tHeuniairh omsintibedyhfrasndamthichi joatain @mpléthantigen-
anti body in antibody-dependent cellular toxicity
recpgHLpPh a%ﬂ é’é‘%‘{“ilg)ﬁteoﬂ% éﬁwptfaam@g Peeigt dus reain ?qaléﬁfsl of g dimer of

on@hal g eéhdbdﬂacﬂ ac@@gmﬁédo é{?ﬂ%ﬂteﬁjon _EARe é& LRFBRRS In a

each"wth a e antlgen
singlesihdindlv Spléclés oﬁm agamafﬁ tind mﬂrﬁolsgltwhmm vagfible dbmamt @ be covalently

lln%%léqugatsﬁ%iaglec ’ é@&%all i Z%@ﬁa?ﬂ%%]&gh@ﬁﬁé hir:]e}/é/rc gltnrsr%arlln associate in a
"digfetib OQ AR RE A Sifhs 3 Hﬁ%mﬂﬂt@vd hahd FJJ bpcerRal! ig iPhhis configuration
cross-linking antigen. "Fv" is the m ninum anti body

that t’naghmﬁ CDAk waadomrmbbsdoemm nm:recteto dnﬁmfgfeha@&en -binding site on
the gB fI th$ ﬁHa{}'i dlrn T d(%‘oﬂ?egﬁ'g%lg th? 51xaCJ5fQD?0nr}% antlﬁgn-bmdlng

I's regi

spebﬁ&\ftym aﬁqua@dy | Ig6W oV advion ¥ 3inigb agiaBliler@htain (dr gt an Fv
non-coval ent associ ation. In a single-chain Fv

congpiaineenly dec RERpAPeefie faima antigen) hehticrmbildy fatscegnize and bind
I l.exi bl e peptide
an RS RoGRT ISR B i, h YRR o e o
ass®hb¢ Batefragment a'[sdlcﬁﬁfalrfs thestcrnsmhud@nan aff dgdight tlmit had the first
in a tw-chain Fv species, It is in this configyration
conptang ﬁ%malpr(QHﬂﬂP_E@e%Bw @@_me ﬁsr%&r{l%? %3% frayFab fragments by
thel dAHRIAGE a F Qv F&EAE aBtRec REYbL A RRId bPheSHeh® HAin CHI1 domain

including one or more cysteines from the antibody hinge region. Fab'-SH is the

designation herein for Fab' in which the cysteine residue(s) of the constant domains bear a
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the surface of the VH VL dinmer. Collectively, the six

CDRs confer antigen-binding specificity to the
wa@niosloefys However, even a single variabl e done¢Tu§mn7/070513

hal f of an Fv conprising emly three CDRs specific for

an . en) has the ability to recogni ze nd, bi nd
fre%ﬁ\l@ i (ﬁhwﬁﬂ{;‘a‘iy gy S5pg W@retﬂﬁ%ﬁwms RS of &'ab

th@ﬂjcb %1&1' Ha€e hitfde Iﬁlﬁelﬁ@@bét&z@é}{%% VARG GO Bsuplifigs of

constant domain of "the light chain and the first
mﬁdmﬂsﬁagnwu@ﬁaaﬁsqkmﬂmlof t he heavy chain. Fab'

of - 30 ity it et AP TnpRBRGTR iRy s "G SO Qpgeies can
be @d@egned Q‘Bn&@’t&b%leaﬂ@@hsﬁ(ﬂbm?:&n GallR KAPAE( Y RintiRS (£Y, 88cd on

t he anti body hi nge region ab'-SH is t desi gnati on
therpatieg pcifl gequeagss o ﬁiqmﬁ%lﬁtamr@%a}@% ei ne residue(s) of

RSB T P AR B g

chai, irh@dyodloaging mmsb@wsgnealtd yiffersme classesluTisle afke vl hsjor classes
of Fab' = fragnents which have hinge cystei nes between

of inyapogetnlips: dgdnlethiigldatt ﬁrrﬁg@%fandéﬁwﬁ&éﬁhw a@%whﬂ
Li ofj.@nth, RO
i e R s, e L GE 1RO GR 1O LRI Sens. The
hedvg-chsmi c@nﬁdnttdmnmmes tbéit dovmspﬂndaas the diffsentnaddssesygfasymunoglobulins

ca | ed and I based on .the am no
are e Gty o ud ke SR T e e SN GTRERAS e g owe
coﬂﬂ@%raﬁ%h@ er @&feﬁm@ GRS G?m‘i’fhuﬁd@?otﬁl@i% hanteldaiRid of

their heavy chains, immunoglobulins can be assigned

to Shtikedyritagoicatsd eempiiseendy apertionag alfml]lt@¢t apfibgrlye svhexsin the

i. | obul i ns: A |
ol B BrarB HelSi it ape Py mod el BT ncBOR nommatty
ass8¢ib@H &ﬁﬁﬁtﬁat(po‘ﬁ@ély@ﬁéﬁ reSon@in arl @abt aﬂtﬂb@ay Eg4apled 8htibody
| gAl, and &%b E The eav -chai n constant donmmi ns_t hat

fragrpents dlsbids e Fhaly Reprrehv Epergeds digbadipsulinsgr ayihodies;
e I T
sin Sbc&%ﬁta!nﬁﬁ %& glreggle%naéd rﬂngsge %ﬁ%ﬁgﬁ%dﬁéa[ et‘oymed ﬁ‘grn antibody
ﬁagﬁaﬁsghnaEMQMﬁMQﬁmﬂJﬁfﬁﬁmnﬂyﬁh@ﬁ&ﬁ&oﬁ@nﬁﬂmmmm@gabUMﬁm@sneof
are well known. "Antib dy fragnen ri se onl
thedntagt agibedy A thp tekain %@}gﬁnt anofler ﬁa“'rybpfhéwnt an
antﬁfoﬁgl ?fa e %g FGteahm lea&neltﬁﬁ%B H?es tRL £ ?ezr%?d?ll Yetﬂﬁi&t l%{st on¢ of the
e functfions nornma associ ated w th that
blo;lr(glctail MthmmqmeE a$soci|atednvith1ﬂha@b region bbely prefora mphesitact

anihpaf R P hRgGar oy hHEGR BRew e ADCE fulfion 8R4

corﬁbl@ﬂl'eﬁt &H@hg ﬁﬂéﬂek&%bdmérﬁ%ﬂ ﬁﬁfboaﬁ fhapibitli$ P @bl fent antibody
anti bodi es for fron1ant|body fragnents. In one

thathdsadi inehp, halafdlfa palisodgll¥ sigghae et anclorgr ansidedmnFerra. ¢.gegh an
ant?né)pg i Se{ﬁtt nelgjglfc?nzl]‘l())rl teho% %1%%%% %lm ﬂltéla?mq%ka(g ok nElgl ¢ sequence capable
of wﬁhaﬁﬁhgamwo aabiligtol tb@ﬁyglhélﬁgnent for exanpl e one

that conprises the Fc region, retains at |east one of

the biological functions nornmally associated with the

Fc region when present in an intact antibody, such as

FcRn bi nding, antibody half |ife nodul ati on, ADCC

function and conpl enment binding. In one enbodi nent,
an anti body fragnent is a nonoval ent anti body
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25 that has an in vivo half life substantially simlar
to an intact antibody. For e.g., such an antibody

WO e@goeITos may conpri se on antigen bindi ng ar m PCTKSI01/070513
an Fc sequence capable of 3tonferring in vivo

PCTA DB PO b L BPRG. Y R Oy Hor v a1eg hea gors o the

regldﬂy Bt an Qﬁtlbddy' variy$1e Goﬁiﬁfﬁ%l'ﬁ@l’i §1‘e arb@lfvﬁf@olé th §e|aﬁence and/or form
regi ons of an antibody variab omai n which are

striojyrely defired|leorisn Csaqmémwtlbn@lt/emcorﬁmm sixshypgctamieblelrggions; three

in G5 P L1-ER R G5 B Hie R D% B VRRimpSohbeggricvtc
regadiddline RNk Bretih @sd/hnd iré endetnpassEd- hefeiMUMREK aBdt Complementarity
hypervari able 5 region delineations are in use and are

DegerntninmB sgianié iR 5 archpsckam saquenseplasinititagnid ae the most
R
cof BT PO TES 7S BRSSO R g

Pulaiic Hea%cﬂeeﬂe@sle aionilriattaies obHeeilfHTBléﬂie@cgli o4D. (199 B).eShothia
th Ed. Public Health Service, nal Institutes of

refqﬂié istead tetheracadign Oﬁ/tble 361119@151 )loop@:ﬁ(%hwhlél anddseglk 4 Vak Bénld
e e U R

ﬂmﬂ%ﬁmt@@RBabﬂého@qaﬁn&hnéﬂnememmiaemmmbbpﬁmﬁmdhﬁﬂmmﬁmsAbk4

Chot hi a,, tructur | pops, .and, are
antiiogy YTCER SO D! B PR RERAT ST iR st apon o analysi
of t%@fatléﬁ’ﬁl‘bf‘e cohf}ffex %ﬂh%&ct@é@p ErHSREdi ARls §ron®Ed AT tIRSE hypervariable

based on an analysis of the avail able conpl ex crystal
reggns @it natedbeldwe resi dues from each of these
hypervariable  re ns a ote | ow. oop Kabat
AbM Chot hi a g{% ts A&_VF___&OQE ___C_o_n_?qc% ______ L1
L24- L34 L24- L34 L26-L32 L30-L36-.-L2 L50-L56 L50-L56

L50-L52 L46-155 L3 L89-1L97 L89-L97 L91 L96 L89 L96 20
HlL H31- H35B KM261R39B842b244834 HIGOrBHR

(Choth ngu%eﬁﬁgﬁﬁz*ﬁé%@ésﬁ@offés*ﬁ&@és Ha7- B8

25 H3 HO95- H103 H3S- I}:QWOZLS'QQ9H1(IDIH9% H1089-1.96

Hypervari abl e regi ons nma nEblse " ext ended
hyper var i ablle PRGBS HeOf biFouszo-H34- Be0-65B4- 34

(L1), 46-56 or 50-56 ( aﬁﬂ?m@@n%% (L3) in the VL and
26-35 (H1), 50-65 d 93-102, 94-102 or
95-102 (H3) Hln Iﬁ]hbH%l HIfeH\Zér i B2A-H3domdd30-B85 r esi dues
are nunbered accordin Kabat. et at. supra for each
of these definitions. %Ch 5@@%%??1g$ resi dues

are those vayl alpbeHS MBI 50)-HBS Ct‘F?ﬁH@She'HZF?hHBSthe
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 et 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.¢., the individual antibodies
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hypervari abl e regi on resi dues as herein defined. The
term "nonocl onal anti body"” as used herein refers to an
wa@paosioedys f rom a popul ati on of substantial ly PCT/US2007/070513
honogeneous anti bodies, i.82, the individua
anti.bodi es WD.2008/. 60705 PCT/ US2007/ 070513 32
COTRRIPE gﬁerpgwlﬂ%mwﬁa S o108 DITHIRT 443 PP S). sy for possible
Vaﬁdﬁ@s tﬁ@ﬂ?ﬁaﬁﬂﬁk%@iﬁg bro&léﬁ&péfth@ bo%&%h&l'aﬁnbc\/cﬁf bl?dhtv%rlants
that may “arise during production of the nmonocl onal
gergndl lydwihyg presephinmamoaameuntgehish mdrwcmaamtlpo@s@ptcallyi includes

i bod i cal |
on TR SRR R PRSP RBS RIS h R Bar oyt nEinhe oeet
blnﬁﬁl%tpdwpéﬁﬁd@sehﬁér&@twasWBfaﬁtﬁidrbytéh[ﬁoée%ﬁ gfit inchudes fidisBRiction of a
pol ypepti de sequence was obt ai ned Y ocess t hat
smgh@ém@lté@n@ln% pgléfp@tttdeéﬁq@n%fm@n Fpjre 1t>a¢f3mlyns>phd|¢ pRguences. For
exaﬁ’rgdlé[ REE gélgc%‘g ?%%E‘s %@t %eléo Itlgf %k %1 {1}{1&82 ci%% %%10!1 hﬂgality of
ection proceéss can be

clohéw sml a@@tpo@hoﬂiyb@dumla@lteleg lphage Elo0dm o r@ﬂomtﬁﬂlant PNA clones. It
cl ones, such as a pqol of £¥br|dona cl ones,

shoglhbroundsrstoastBaishs é@%@ct@}\w Brdug sequenge, 63 b %lét%er altered, for
a&gﬁs rtétugg %Qﬁinlﬁtﬁsr egkﬁg&% HanB8ke tPé {Lﬁ’z%é? 8GN G&ce, to

er al'te or 10 example 0 | nprov
im@bf ¢ s plpdﬁmontlheelﬂ avlget, totreduca MR nhzendgeaidigrigetyo, to create a

L ndi S nce, roye.its production in 1.
PP L a0y e 0 el TR HERES S hegot Mgt binding
sequbfRli®aRo a %Ifobﬁ)ﬁﬁflcdnftlbgdf@ft thRAYonti8HCIn ccﬁfﬂlqsttts @blyRIdnal
anti body conprising the ‘altered target binding

antgedy em@ratlgnawbmhéypmﬁb@ndnm didferdnt e@tbedieStdhﬂested against
I.n contr

it REE A s ne® iR eh roPg bRkt ugifeional antiboay

pr altatlb@ thi Brecli esihad H@tbmllﬁalﬁld‘nfaﬁraﬁﬂgerﬂ e daiidand their
|topes) each nonocl onal antlbogélof a nmonocl ona
8

Sposit Ciltbfofchy m%lpelsaala?mnb@dy RrepRTRiERNs e dtyantaseous s fhagthey are
typgc%hg rup‘lb 2 ?’?‘{}mg{%ﬁ %9 oﬁ{gr 1) él gqg' 'Hléjl%oaﬁie} bﬁoclonal” indicates

spe nonoc ona ody” preparatrons are

theativiast-agethy anﬂlbbdyfhaﬂaeﬁllgeﬂ)tmfﬂ frdry pisabdtdntially homogeneous
uncont m nat ed by ot her immunogl obulins. The npdifjer
popyly % Atbodies, aﬁlctlétn@gto Ragonsirugd s requivne prrduction;af degantibody

by grz;b ﬁﬁ{&ﬂaﬁ% b@eﬁo{)&gfﬁgs . ﬁg:ﬂg&@d%ﬁdrﬁl AR ASPERNE i

tion of anti I's not to be construe
accaslaneqwithithgprpscnd inyentoom by bhmadnby bodycty by tahyiques, including,

articular hod. For, exa , the noc
for e BB e ey PRRe et & RRb abtloa i err S5 4 L Harlow et
al.,| AMAIRHIONA muo@%rymugy (@om @Ehﬁg HapJortL%s&atow%ss 2nd ed.
‘including, for exanpl e doma net h

g.
1988 hHammstling ct al. Nat Moeoclwa M@@och_ti@m) T- @ﬁlrﬂimmd@tmas &63-

o (PR SO Aok LA VS L U S S01L Bk R
4,818 56%pﬁ>£ge(zﬁ@1aﬁe&h@m§1@ Al gTﬁﬁ;&iklsoﬂ‘b‘tbﬂl N@m 355@%24 628

El sevi e 1981 ? reconbi nant DNA net hods

(19(9%@42&85 gt.al. JZJ 1@01 IBéFtleﬁtzz RS )591(@96) sedhu ctghaddleli Bit-ay

33%(235’?’%&9{}@64)( }ggﬁaﬁ %/HM?(I%@@&Z)@ 1%?3 aly fj(ﬂ@%gﬁ%ﬂouse Proc.

NaR 22088k 39U IGJQ%) [2467-dRd722084); and Ledd al. Bilmlnunol. Methods

284 TR g (B St bbologss Ferabescing uman ardumsndike aggbodics
in Q%als/’e&%@ave%%rts orsft o% %&ﬁmﬁgﬁﬁﬁo%@)‘ﬂﬁgﬂ (&QQ&%@ne?@@codlng

| ee et . I mmunol
human 1rnrnunoglobu11n sequences (see e. g WO 1998/24893; WO 1996/34096; WO

1996/33735; WO 1991/10741; Jakobovits et al., Proc. Natl. Acad. Sci. US4, 90:2551
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284(1-2):119-132 (2004), and technol ogies for
produci ng human or human-1i ke antibodies in animals

w0 b@s/obierve parts or all of the human i nmunogl obCi/U82007/070513
| oci or genes encoding husan i munogl obul in sequences

(190358 i 1ty aats 235 Lo Besatihag® ot oy B in

ImMahd. . 7.58 Fb%gcws M%t}&% 2534 3 s24HI3B69 80P, 669 (all of
PCT/USZO 77070513 33 (1993);" Jakobovits et al

GenRitanmes, 5, SE2RV55V03897/19%52; U. BrRarme Manrs, 545,807; 5,546806i n

5 SISIE, o 129 SA90 ol S el Oy 258 B0 107
78ﬂa©@éﬂ1%58@r§léta N2atenoN@S6-859 5149'@,4§Q\Zorr@oﬁ4ﬁat8@6368 812-813

825: 625 126; 5,633, 425; and 661, 016; Marks
(198¢): Fiishwildj o plrel¥ainies Bigiechndogr 19 85788 ((1 9902 NeubasgrreNature

B VSR A SR BBk IR .65

(1986pt echnol ogy, 14: 845- 851 (1996); Neuberger, Nature
Bi of echnal ogy, 14: 826 (1996); and Lonberg and Huszar,
|t CHpmaRE TR pfgIon- hupen (65 gaurine] goighodios pEgelrimsg entibodics
e
e g P AR ST e 18 R DR RRRE R L6 Caring mos
pardémmaadzeﬂ aomboalors atmhmnaﬂ muweglainling (recipent arhﬂaodjn)sh which
ni zed anti bodi ar e .human

rt u l o
S A S MR A

fa‘é&ﬁ‘e?@h ®fh %Gh-‘hﬁnﬁfl sﬁ&%sr(ﬁ&id?'aﬁ%o @udh%ln?&%g 8 rabbit or
residues froma hypervariable rﬂ%n 6f a non- human

no Iﬁm@mmemmad@hmn&me|dl@@etyi)8psmﬁhlt3w tys end eapacity. alptsiomegnstances,

h d
BN g oM RR (Sigae ¢ T R RGI SRR fitatea by
cortds Korl-Bth @i res s N g tHHasreOhurhffzdduiBodies may comprise
i mmunogl obulin are replaced b correspondi ng

resifyas thahera npefouad asthe F@Fﬁmlh@r%ﬁi‘;@dy PR dangr almhomjd ifagse
e
moprg%eﬁg(?rggﬁré 1 e yﬂgrfr%lﬁ{ﬁp ?é]tlb%gg Rg&%%a?l%g HJ y&#ﬂa‘? the humanized
antitodi fwilt abmpflSe ﬁfb@taﬁﬂﬂ@r dllooffat idabteoner &fd typicaliy twag d'yrlable
oB e OGSO I o] he B SHE IS5 caERPONG fo those of
|.& [
a nby. Jg{sﬂtﬁg{rl] %1?{%{11}49;;1 l?( I %td e&%}gsgﬁ@aﬂ? g oft ti}’é{'lggé;ar@ ktlos@bf a human
1mmunw$stp0mckeq1mnbho§he lnimamzedmmtlbudlsamptmmﬂm@lﬂ alsolcompmrsedat lcast
or. subst ant.i of the_ FRs are thos f a
o PR o FRTHOLH BB 9 S 8B UER8 (FonB IS 86° SHERBody

im@RhdAORnY POk FilrtiRl 88t IR Johs &tall §BsLc 3@1 PRr-52001986);
an i munogl obul i n constant region (Fc), ty ically t hat

Rieshmantheiredn Matire AoyB3baR9 AlOSEYand Rraste Cude i StyctsBiwl. 2:593-

596] @@g?) %q%aa{lsa thé\lgné %vg%%ge%fgvz%rﬁ}%gfﬁé %eﬁe&%%‘reg g{t%% t%aj:ln RFhswani
andHamBtonli@hn. Bledby, 43iHnR3& 6L IADF-115¢EIT); SHaﬂhb €Biochem. Soc.
follomnngvreV|em1art|c es and references cite

Trameqtinn 23 VA3WA RS (19R8); ﬁblﬁlnelafléﬁrowﬁurrweﬁwchpéﬂi%&éﬁ(l994)
el I IS0 o DT sy oo

chdiu identi€3d wifBi mheﬁimlogbuéﬂﬁeﬁ&gpdnﬂ&%ﬂs)equetﬁas imEntibddies derived from

ant i bodi e [ nagl obul i ns) hav portion of t
a phtélggl)gr gheayseé lgr %mlgg to a par?lcular antl%ody class or subclass, Wﬁlle the

remainder of the chain(s) is identical with or homologous to corresponding sequences in

antibodies derived from another species or belonging to another antibody class or subclass,

as well as fragments of such antibodies, so long as they exhibit the desired biological
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30 chain identical with or honol ogous to correspondi ng
sequences in antibodies derived from a particular

WG p@sioesodr bel onging to a particul ar anti bodyPCl/as®ovn70513
subcl ass, while the renalnder of the chain(s) is

8 e MR G b R s R

81885 p@kpmo@@) t@uﬁﬂﬁ&é&ﬁintl%ﬂé%ﬁ’@%d %@%ﬁsqrsu@éébefaﬁﬁmc
as well as fragnments of such antibodies, so |ong as

mﬁﬂh@ymexhlblt the desired biological WO 2008/ 060705

PCT/JS2007/ 070513, 34, act. aten
4,81 FA8nd I%H%% oA t%Odgtfyag‘"ﬁP‘z?&O he':@éénd ¥l domains
of Mﬁtﬁody‘g 116383 1888 G0 diR8 4)e) preddu N G@de 961typaﬁﬁﬁé cBBinUERMerally,

herein is a subset of chineric antibodi es.

thesgivipelapemigic dunther comprisespypolyeptidogker baigieenthe VH and VL
do@%rﬂp Wh’? tnhglegl Me%@ﬁv grﬁqﬁé &]esélreg? st%ctlﬁ@tfé)tba%qlé n %‘ﬁﬁ[n%l "For a
omal ns are pr esen ?

revidvaofscF&saePakktiun, m e m&wanogpaﬁMﬁeclbu&ﬂmmodzes vol. 113,
conprlses a pol ypeptide_linker between the VH and VL

Rogmhuigrad Mper eéha%wr&gef Yerlag New § ofle pin $49a3 eld PPN
str H‘ﬁt“‘dﬁ erlS @?%H&@Hmtﬂ mgggn t& %10% an a%ﬁb@# Qh s%fegﬁfvely bind.

see Plu The P col ogy of Mbnocl onal
Thérairgdb anhnml rna/}olbe pdli}ﬁ:ptld&ﬂﬁdlmbgdlgt@nuiclwb acid, Bpid, hapten or other
S er-Verla New Yor Kk, 3 1994 10 An
narify PG o S PPN Mo A ATE B4R FetEeas @ Polypeptide.
ant 'TH@f&‘mo'@fhb§@1%?%fe‘f@io)’sntull%ﬂbo&_JTI‘?raérﬁérEﬁwtﬁ'va q&flgéﬁemndmg
Eolypeptlde carbohydrate, nucleic acid
sﬁdSaw ish figgments @pmpna@ mh@ﬂvwwh@mowwblngiomaus@ffﬂ}mnn@cted to a light-

chg Py B orah LR Pl mySTEiee SPUbEFE 1 916 oy poine ke

thaBi3ltb® SHehitt forafg BT Aisn b drRednivle 806 HSRARMD bAeh@meSthh@Sthe domains
whi ch fragnents conprise a heavy-chain variabl e domai n

are(f%qyd topiewtts tha eomplemeyrery dpsadtsafangthes ehgiteandosigdtatwo
ant \ékf)bl é%\ﬁ s SRR 4P c%s dcrﬂ erful(l%/m For ek EVEP‘%OQ%W
6? IStOOS alrlng%lg

WO b8g/1t1nel; dtﬁmﬂdillﬁlgéﬂ etdie PS@dTWa@lhabdd Sth&/SAo b M84-6448(1993).
forced to pai.r with the conpl enentary. donpjns of
anof*h MR ANHbedyd ixensavich ResseeRt py—RLNG; A5H Sgudice adich
coﬁ%sg |(6$hafhParf! ﬁ)roﬂg ﬁ%dﬁ@&iﬁtgf %ﬂhﬁﬁﬁaﬁ QIld/&OI{aS %éé}mla@e us%?g any
404,097, WO 93 1116 and I nger et :
of thatd¢chnifoedior SeikingUtiyan3Dtibddids SAU1¢std 961)em Zlhls\déﬂimtmnof a
anti b " is.one which p ssesse an am no acid
o S8k rEELy s sy FROEH Giiiiagggghuman
antRlcAMiERR: R¥idReyluman and/ or has been made using any of
the techni ques for maki ng human anti bodi es as
di séngsHtnityenained” Fhiilwdyes o vith anoér moretalteatioann dnsdy more

f l. ud h
I T e e A

cofipdrbd &k pasitl alﬁﬁH(Ydyl WhioR €o¥ 1idd pe§tessahodtRil@radibh@). atPIreqeﬁed
in one or nore. CDRs thereof mhlch result in_an

affingy mepbenise antibadiestalldry e Artonaar arigacmpicpmetay affpyitics for the target
ant Ill %?ﬁmttwgl%{m%f fﬁglrb%?ll l%grg < epg :ppo% Xur\gﬂgﬁgbv:?ﬂletﬁe B Marks

Ssess se
et diBBity Eethanligh 00783788 (199 auescribesuffihiay m@furﬁmrby VH and VL
piconolar affinities for the targ

domain shutfling. Random mutagenesis of CDR anc?/or framework residues is described
by: Barbas et al. Proc Nat. Acad. Sci. USA 91:3809-3813 (1994); Schier et al. Gene
169:147-155 (1995); Yelton et al. J. Immunol. 155:1994-2004 (1995); Jackson et al., J.

Immunol. 154(7):3310-9 (1995); and Hawkins et al, J. Mol. Biol. 226:889-896 (1992).
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antigen. Affinity matured anti bodi es are produced by
procedures known in the art. Marks 30 et al.

w®Br@s/Mewbsnol ogy 10: 779- 783 (1992) descri bes af PCTUB3007/070513
maturation by VH and VL désain shuffling. Random

desg%ﬁggcfyl Saé%ctoggﬁiﬁgggs/egéfg{ roatgg%:gor élecg &gﬁgﬁlegaﬁtrlb%e to the
Fc (ﬁ’ﬁ@%agi%-% qudRR4c; regﬁ%ﬁ '0? hméifo a%lld S ggé}%e Vlﬁ%t%%eé@g’) of an

Yel ton et al . | nmunol 1994
ant(bl)gs,'s'c)nd V\aascwsb mheeetntlbbdy isgtype) Emamples Oﬂ@zt(omiy sﬁaﬁomnctlons

B e R A e O g

antitRdf ep@idehiidfthedistied tpbIxidie (AMSE); Bhaloegiosial down regulation of
activities attributable to the Fc region (a native

celburifpen tasctersregi Breclrecgnionl aad BeeH aglieaiioa. vari ant Fc

regi ) ot n
| covoniodt Ben it (PR A A SN o - WER G ISP W formof
cytbfoglditgten whidh sgceteddp bguedento mécepmﬂi (FdRpEMESMmt on certain
Fc receptor bindin

Cytgiy%fot(ﬁ%ﬁ% C%éﬁ%aﬁa@h@@é (N Karé%i Satl%lam@}}tl%naast mactaphegesenable these
cytBRRAOGHL RS é’lis tg%‘{\ﬁh %3%?1 Aty Q)rhnointlg&?géaéﬁl g%@‘é@cell and

receptors . receptor
subaeduicudy kﬂhthe talkgd:tlcbkb ayithdeypetoxient Tloeddtibodats aared the cytotoxic cells

o€ S S Bl ST BB b el S i ADCC, K
cel%ségga?és%;ﬁénlggfﬁ% Wh&S NKgrRaggél‘eF B8 Fcﬁtﬁ qic?féll%n& ‘FU/I&H FcR

I er neut r ophi |
expressionpindgestopensisl cells fsesamrﬂa@lzedltmﬁble 8 oefpfagf::#@r oﬁ:léd\des:h and

Kingh ot BeLguisker 42 (81 F o BRusdiPC iy 8 mofecu of

1nté7r¥§t°ehpz¥z'\)i‘t$o AP a8ih{, Raeh £Sthafdditrildagn O PEt@d% NG, %eﬁob% 62 or
are absolutely tequired for such killing. The

5 8@& B&ﬁpmeeﬂalléSfBa’cerné\ﬂn a3 g)SAli’l@@ benwrfogabd. sUsee%tlpafésE)r cells for

such e e e A G Ro LR aERr FRUPRRID G vanil Blteg v

cel BUMTRI A eyl Hr adidichaBy, DR agRti¢ e oPfhe Riedutdofif@rekbmay be
Ki net, Annu. Rev. Immunol 9:457-92 (1991). To assess

ass inaiveFi & yin gfanimetonedeli pechas that dissfosed in Glmesre? ¢ threc. Natl.
u hat described in US Pat ent No.
‘@ngo 65% %8@?,9%)37 or Presta U S. Patent No.
6, 73Hubah effso;oﬂmllp’emfeMukedytewafchlexplfeﬁe@twr ne@t [F8R§ afid
such assays incl ude peripheral blood nononucl ear cells

pere‘qrsmffecaﬁ&m@mﬁ aPreigrallarthe sgds cxpeass af leost FeRdHrangdgpeyform
@&thétl Aha Abny Eﬁ@%ﬁ: sao%th{%a}l Yeu?( vy‘t@s Wflnail ?rfeldka?e Q\EDCC 1n|clude
eres sesse Invivo, e€.g., Ina anim

peﬂmﬂﬁdl bEdd)dhn(ﬁ&ntlhaztr o2ls AR e, darurtll MNasNE) calls, nIan@Cytes
Sci USA 95: 652- 65
Cytem&;T 6¢1ls@élﬁ|n§utr%nhélsa Witk ‘é%aw&éweﬂs(b%& Breémedoifhe effector

cel@ﬁfy lgef Wéla%ﬂqronpgﬁgﬂergoﬁfcfe %% ?I{ll’ﬂ)ﬂfotd' ons. Preferably,

express at |east’ and perform ADCC
ef f gat ecerftontd cot P EafR” dbsaquiﬁsasremdptdruhal’mﬂctsuk deyHoasginhiof An

Al de 25 peri her al d nonucl ear
antf0pl 2 T Ao KRR drrony § R R NIOHORS) b1 clorred FeR
is cﬁﬂétvﬁﬁéﬁ(ﬂ)lﬁds arPF‘éd sntfbody (@T%‘cfrﬁlﬁﬁ’ Pécle?tor)vﬂnﬁhnﬁ% &g%rm the

cells being preferred. e ef or
FejiRdoF @Rl ahd boyRdlInabclesses oneleding ellgic arionts lbhad akﬂernatlvely spliced
forms of these receptors. FcyRII receptors include FcyRIIA (an "activating receptor™) and

FcyRIIB (an "inhibiting receptor"), which have similar amino acid sequences that differ
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"Fc receptor” or "FcR' describes a receptor that binds

to the Fc region of an antibody. The preferred FcR is
w@20a607e5 sequence human FcR. Moreover, a prefRCT/E820pT78R0513

30 is one which binds an I g& anti body (a gamm

.receptor) and includes receptors. of the FcyRI, FcyRII,
prigaRlyHR e etordpseic demams thereqt, dictiyating repenionkaRHy Conigigs an

B AR o, LR PR SEERBA AL domin.
Inhitgdepteeptdr BARITB-cotflihBar Ammundrbidptdrititgsihedeagidanhipition motif
whi ch. have simlar am no acid sequences that differ WO
(ITHdo gy hsertonapat dompip oo 798a%8 M.38 Qseiopadiry Rey fpwemol. 15:203-
23@@@%?1)?%@1{& a4QBBRERS] LR an@iih 42U AT RS BRI 9:457-92
yRITA contains an 1 nmmunoreceptof tyrosine-based
(198¢3; iCaptl @/ ndtrdnoplelitildy 4123-34 & 909), apd ds Huags daipi.rLab. Clin. Med.

12455 d) HPRACBHEP KRkl hni ot to 1o BrggnFegutore are

encoMipARlcadYithe ARTRER " ASER, MR¥IHEW Mo indIHREMAReo] Yeceptor,
Rev. Inmminol. 15:203 5 234 (1997)). FcRs are revi ewed

FcRm vRadeisabspansibkifoethe transfar ofResternhhiplisgd tig: 4BB(ORyer et al., J.

1991) t oo | th 1 25-34 (1994) :
Il T T a7 e Kt erfl Hooor o6 Ty Faares
hothd&8R)s of FniRmoFeBsling. NWDYI4NQ72 (Feska)tdRsBel BREddl vafants with

~in the future, are enconpassed by the term"FcR"
impreved ¢r. dimiyashedrbinding t9 Faksl Jdesontset ofdbitantent pedispiioy is

o STk EAERRARL 5L Rt SRR SL081 i, .
6591M60A4qR00M)17: 587 (1976) and Kimet at., J. |mmunol.

24: 249 (1994)) and regul ates honeostasis of , ,
i ds i meﬁgl.ﬂ"@@m%a@wl?ew%wyn (s behetic 1997, Hinton

[
204 LARE ARLHAREERIH Mo LIPEAEha Bi(CbIhSThaPECk Ph A bty
bindpegiolypeptidas canbornpayat, eq.,he rrensgebiy mieé er waséectcBdayman cell
. also, Shields et_at. .J. .Biol. Chem 2): 591- 6604
lingspstopsing Bumar ReRL q5in Remaiss @ﬁ@l%%tﬁfﬁa ngzhttee & RFiapt
polkPPMacé see, e.g., Chetie 1997, Hnton 2004). Binding
0 human FcRn in vivo and serumhalf |life of human

Fc RiiComnplemafif dapicndent bytnwixratyp ol YpRpT irefers te dre lygis of a target cell
. assaved, .0...in transgenic.pice or transfected, human
in G pFCEice s cSmplsribol AGTRTRR AT Hehs by PR pRLvaY T

initled ﬂ%, ﬂfeeﬁﬁﬁ%gmt e Fing cbmp¥dnt 8Nthe cBRpIRERE bFkesm §@ﬂ1) to
"Conpl ement dependent cytotoxicity" or "CDC' refers to
antibiedics yafi the apprapisie geiclase)l which arethipang iediehsegwte antigen. To

oY ; Coal
oo TR oL BT ARS Rl PR boro vt s
Immorgoeitbd0202: he3 AOaP), anm vk peybiedd. (C | ) to

anti bodi es (of the ‘apaztr opri ate subclass) which are.
bouRelypertidseierianty giatadcrsdthicgesion mm%%i&eﬁue%% Pthigsteased or

LYY, DYt USRS KGR0,
WQIB9BM2. rithy cbetepts of drose gdateiRqiuppegpions ercvspe¢ificdlly inedrhorated
It F [ ' .aci '
herfin U3t SoRmaop G ALl g 395 b an PEEROD
US pat Rith ‘M@ reGor-20mprdR pdffeptide” refers to a polypeptide, such as an

antibody or immunoadhesin (see definitions below), which comprises an Fc region. The

C-terminal lysine (residue 447 according to the EU numbering system) of the Fc region

may be removed, for example, during purification of the polypeptide or by recombinant
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W)99/51642. The contents of those patent publications

are specifically incorporated herein by reference.
wEe@s/06al78D, | dusogie et at. J. Imunol. 164: 4RCBUEH87070513

(2000). 30 The term"Fc regron-conprising pol ypeptide”

refers to a e tide, such as ant L body or
CNGIRTIAG SRR ¢ %@s QA EHhE PoESHie ovfbccomgih oRperLieR
corAprisifc § B8 ébudmﬁvmg ah %%giaﬁ a&a@dlﬁg td ﬂh%%déiﬁoﬁ%zn comprise

accordi ng he EU nunbering system he Fc regi on
polmaqptides WGhtWéld with all &delifptmovaiuoi mgnmurq dfi noastpeptmdasfwnh and

e or by reconbi nant WO 2008/ 060705
“m% t%@%%%?? 13 37 engineering the nucleic acid

e n cgdtbﬂtﬂ:ktﬂg@ aR@bodIeRtah Oentadeii@r dhtitedy is 8nSORRR $iHibi® or reduces
nprising a pol ypeptide having an Fc region according

blOdqgntalh pefiviifyed i Briigem i biwslsp Preferredbloghap entiwslicgior gntagonist
antﬁ)%?i?e’s %Stt%ltl% I%VI Fﬁoﬂa%lgt%[ﬁﬂﬁ%n tﬁg P]% J%Z%&Rﬂt f the anélgzn

KJ&%ﬂm bR e Berefl i iohRb e B hich 1§;¥ gyt {fatone of

the&’ﬁﬁdtﬂ)ﬂﬁll dctivitichdfa pblypépideod ihibe@ki ng anti bodi es or
antagoni st antibodies substantially or conpletely

I nhiARi<gcdBfor RlMaR HabRlvoRC oV tHepuBfostMker8Rtié 9 %me%rk
"agoni st anti body", as used herein, iIs an anti body
compriisihg thierminoso adid Ismncemfet GE or Mikfrimawbikatvaived from a human

activities.of a tide of interest. 10 An
im Gl Rron BATE e ot Sy Fbisek h@parreniey human
fraf b ARIMAK K] fr6AMAHuSIaRGmhiRo LTI AnEwSRAHENERNRbnSensus

VL or VH framework derived froma human
fralinﬁwgﬂ@@mo mrnpmsefthgmmlnoeiﬁldf Seansnge Ifhﬁmf UaneeRsILAn pre-
exisTRARO S ORaBTEE Bl ket  Whinr R St e 2
prefsm,r[i&mfdblyrﬁ(yn@man Sanl pecfsablg 40m 160, &C3 6 188 pRNSEsting amino

t hereof, or may contain pre 15 eX|st|ng amno acid
acid shanest arednassble Ve drecppdneaNg0iapld AARSRS aicchrgsent in a VH,

I
pr gér}g?g?g%? )?ﬁ%lgg% g]%es atgﬁr%%e[%t}irégggf t?ogf)%h]és}ﬁ ﬁ3ﬁr&gd 78H; for
insaatd tlechanige ac'ﬁlrresid)u[eeaeﬂtose Wwitiians pnay‘t&)dlsﬁt 780 aamioln G8A. In one
d ch are present. in a VH eferably tho

em@ﬂ%ﬂ]@@% i L BrfepteshupRp S@meppsk ridgisah SBLTES e VL human
imrhdhbgl SRt nAR ARITk séqRlencd S AN ontBEuLMAAQV@&isEquence.

reS|dues at those positions maybe 71A, 73T and/or 78A.

In éﬁéluﬂran@nwdwmnewchb” Mla faarn@mrbmlhdmpraﬁcrammn%t

i S entical in se enc t.o ta,t L man . VL
COIP%‘?B d’ﬁ%%lﬂ}ﬁuaﬂn?‘? % eé%aﬁ AEW oq? ﬂHH‘ﬁBerEB‘HQ%H‘?B‘ﬁ%“ or
VH fr A BNSIkis c§RAYE) C'@eneﬁllfyhﬂﬁ%@le@t%}ﬁﬁﬂﬁl‘ﬂﬁnflﬁﬁﬁﬁl‘bgfdbuhh ¥18r VH

framewor k which represents the nost commonl é
SCAYERAGH 1Y ﬁﬁ@narwhgroan PHvareablcdpenain segusadasc (Geaerally, thephgroup of
Seqéener a% { ay Ra at elt_la[ rlﬁ%@%&%oa?ﬁﬁ? q?let% VL t]}ﬁ_subgroup is

Sn%of T RurEn - nmine
sub‘gkb@&a@pﬂvmqswaseﬁdlom @nasab@fdﬁuentpfor v}&rVHbthe sdb)gfaumls
sequences. Gbnerally t he subgroup of sequences is a
subgraipr 1HhAs i KaPpt ghat et at. In one embodi ment, for the
VL, the subgroup is subgroup kappa | as in Kabat et
at. In one enbodinment, for the VH the subgroup is
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subgroup IIl as in Kabat et at. WD 2008/ 060705
PCT/ US2007/ 070513 38 A "VH subgroup |1l consensus

WO e@soenk” conprises the consensus sequence POL/EBVET070513
fromthe am no acid sequensggs in variabl e heavy

sub I.Il of Kabat et  at one enbodi nent, the
SRR stk 1 EoEH St S AR R PART Hge Agnsus scduence

obt%ﬁlg&' %ﬁ?the %ﬁi% AS€ 8 @bndS %ﬂrariaab[éq[efaw ButiRrod 111 X KERED: ul. In
of ol | ow ng sequences:

on@@Q@S@@_W@QM@QMA@t(s@E@B f@mework amino acid sequence

NO. 42) - H1- W/ PGK .
oGS H 15 oA IO U EANG: AR ARRETSSE | D
EV@\@SGG \WSWE@A@@E@ID\@G@}HAWVR@&MKGMWV

consensus mewor k" ﬂgrl ses the consensus

(SE@&}QM@) Bt R HEBDNINTh& LANINS LRAED B Y& KcS&EQ HD NO:44)-
t u roup | of Kabat et at. 10 In
H3V®rd ]g}jilrlr\r]egﬁt(ﬁma subgrgup | consensus franework

am ACVAC hubgs@putonsens @i sesrkatomnPAsds the gumstisansduence
all of each of the foll ow ng sequences:
obtmn@yﬁ@ﬁgg@Wuq@e(; gE@r}able light kappa subgroup 1 of Kabat et al.

1 dirhant] o Rs filtnework
n&l\% 4‘5%0 ['5¢ C:VP RFSGS DFTOLTl L@E%V&%T\?glén agid spquence
coDi%8 ht leBst A FOABTHOMEIIIOfESEQ the NllotGhe schfierveldi sor der

DIh Ry onR VA EEISkbL R bR P RBRRGK Ap A seo

ID NU@NL@-@VE‘!RISSGS@$G@E$TE'TE§SL(EP]@IDP'A¢W@ (S 3 AH ARD 38)-L3-
or diseases including those pathol ogi cal conditions

FG@GHﬁVEI@@E@dQé\KDH@) mammal to the disorder in
quest, Non-| J lng, exam to be
o o3 GO b iRt A SR RR AR b O RRGR b B ipament with
subs@n6d/ MoIBRulcldr AsdiRitPof RO thyeRHdHO MEhis @Olulibecrefitand e@ltt disorders
(E)r oliferative disorder"” and "proliferative disorder"
or

isgases ingludigigdlnsg drthotagigal genslitians ydiieh rgdinpess themammal to the

i B DR R T2 oo BBl o P P8 pere inghuce

mahﬁg“mmand basgsietbriebintoma; efa@rosnal; anddarcomenpl ast ic cell
v\%h and prollff%ratlon whet her l'i gnant
ben

i g terngp deell prolifegativg daserdsis a%cpr% whive gSOEdér isfeyiey
dlsBﬂdéﬁ_Utfét -ard Mocigad Wl élrgémecd%gfe% bndrAAF &I OYSlifer: tﬁ)ﬁl hn In ane

proliferative disor roli eratlve | sor
embodiment tlwrcellnmd)hﬁawtluakﬂsyrdexrsl aaséore as referr ed to

her cer" " ous

oot R alseh Poeiar fisis ip < LR ERE ST B i Polifagon.
wheet mhg@ln{ ¥ R ehEAIl Eliedcaﬁb’erb’ﬁbr ﬁﬂtﬂaﬁé&s!uscc%hk and tissues. The

growt h/prolifera i on, | es of cancer include but

terp Ecanger”’] Toaneasous’ “ceﬂavrtdlfn@hﬁe disguéptoiiprolifrasrecliwrdgoand
sar.cona | cul ar exanpl es of

tumt?chargn tm guah?ﬂgf{?ejlasw%,%ﬁurgneo“f@%% P cancer, small-cell

I unw‘h@asmg MganB@N abdBddnc&Bhd" rbP e Gafe&ibe the physiological condltlon
adenocarci noma of the lung, squanous carcinoma of the

in mgmgalscthstde fypifally whargeterizesiivinnregided el bgrowthyprodifgretign.

Examples of cancer include but are not limited to, carcinoma, lymphoma, blastoma,
sarcoma, and leukemia. More particular examples of such cancers include squamous cell
cancer, small-cell lung cancer, non-small cell lung cancer, adenocarcinoma of the lung,
squamous carcinoma of the lung, cancer of the peritoneum, hepatocellular cancer,
gastrointestinal cancer, pancreatic cancer, glioblastoma, cervical cancer, ovarian cancer,

liver cancer, bladder cancer, hepatoma, breast cancer, colon cancer, colorectal cancer,
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gastroi ntestinal cancer, pancreatic cancer,
gl i obl astoma, cervical cancer, ovarian cancer, liver

we 280607091 adder cancer, hepatonma, breast canckRCT/USIOTOT0513
cancer, colorectal cancer, 30D 2008/060705

/U 2007/070513 39 ndo .or uterine
em@g} ﬁ&ﬁﬁ terigg ICWWagFaj né?raﬂl FHEHROMR; KidRey @asrEeliver cancer,
prosta¥c€anb@NGAYal caRE@SthFHoRd ERAREES hepalil ¥ Rinot@N g EdhE0l d

cancer, hepatl C carcinonm, gast rrc cancer, mel anoma
memdmamdo@goug/p@gs of haad anld aeak qaock. mﬁxpgnlatlon of angiogenesis can

sre ul.ation of angi ogenesis can..lead  to
ol e SRR R AP e SRR Pl So Ot e el ghe invention.
ThéRdMEErOnchide bbieticdplastc At pRkSOEHRItfonk NBlebfl8stics
bot h non- neopl asti ¢ and neopl astic conditions.

inclygls putareingtlimitpd those desgribe abonet anmeﬂlélasttcrfb@éders include but are

| C
T
psoaiabib) psbtistic PlaguUTPdaedodddais] lilﬂhblfolsﬁlel(oﬁlé\) atherpﬁdlkfrbﬁspl&ques dlabetic

soriatj.¢c plaques, sarcoidgsis,. atherosclerosjs
andgtherelifcetioe retmopadirednclyniap sttingpathy o BeRBRRY. retrolental
f i P
T RFELIY R PR S LA 8, PR o
edegﬂlaaucmmi neageculetizitod, casel grafdt@@samnhltuzaimn doraba tgraft
corneal neavascul ari.zati on,

rne I :
rej @cpafltreﬂ%@ggr&eﬁ% PR W LA Bfsay S ogH A LR f & Mg, (rubeoss).
ocu1&tdBMIGRPHREAR)] Vagﬁﬂéﬁ%ﬁb'ﬂd%{s' &@&iRBrous rnalforrnatlons (AVM),
neovascularlzatlon of the angle (rubeosis), ocular
menigicast hEmangipweangiofibawnulthyroiddsperbasias (including Grave's discase),

corﬁé&ﬁ%ﬁ% oﬁﬁ;ﬁ%’@ﬁ gr%g{p %pm%t | Orhrﬂéhg rﬁvg@% :ﬂg]i&olgﬂammation, acute
lungiifjehMARDS, FRUEpSmEtySRARENary hSp&@nbioal malithadt fnonary

tissue transplantation, chronic inflammtion,
offpsignsasareltrplotfiomad are asfogistedi witlupgptorrobe/ degsdihsad pwrfféwlma)
BB RS T P A°R o BUL BRI, gy von
forpilatiok @stcohrotaeth (mesa)drelﬁrapﬂofyéscttésa pa’@)systlcs)yzaﬂm dikcase,

i nfl amrati on, pannus. formation in RA nyositis
eSS AEd SH%‘rlgléPtf flys @Sqﬁéwéparf%?ma @Hpartment syndrome, burns,
boxgéltd?é%aget hl[téltllllesﬁl(r%)s pt%gl ﬁfi‘é:fag{)ly cfﬁ%ﬁ{c 1 ﬁamﬁlgjuéfﬁ:y 14 IBD

ovaril an dlsease ometri osi s, spacing o
(Crohus disciss @ead ekce(apam colﬁast),l r’enasl allognaﬁaCchtmml; uﬁlandnaimfy bowel

i sease uter ne flbr0|ds g?

IR R S A R A k8

herHbHRRS RiRE) dlywa% pRicis¥ s, Qth'bItio%)of hbR Radwidl d)gef &fdber syndrome,
rejection, inf anmat ory bowel di sease, nephrotic

pyagghidrasmsllonn d@mlw@d firopdtsesss soherodéramyaches, yrsswehadhesions,

syn(onﬁ}sb alngﬁ {1% fpr%eacl ﬂéhl é&cﬁteg ol ﬁt%a%dl\%g%f? e{otnr(f(%%?l aﬁetﬁgt%%ssomated
w1tmp@ﬁee&dﬁlsgﬁﬁ@pleqmeffailélol ental fibroplasias,
scl eroderma, trachoma, vascul ar adhesions, synovitis,

der fatped Rercipr deatmnbsreAers ssdinied Intprapitiayigiagiattempt to alter the
natglfnag b‘él}rgé‘u?fg ﬁ@ ﬁ@féiauil %?Eegﬁ é’g@ehgc? gnﬁﬁcglr?ggé{;ﬁ&n%?, fth&ror
prolphjzlams ot durtihg thic calirse of einiephidblogy. Besizthiesfbéctd of tedatraent

natural course of the in |V|dua 0 bei ng

i r . cel
m4“rd€ A DENURHRCUHRN T TSR dErsaperl! FY}F‘UOS‘DOfl Symptoms
dlnﬂhﬁﬁf%ﬁt@a@ an ﬁfre&% Hﬁlﬁ’re %ﬂ%ﬁb‘% ?eﬁ c9£seﬁhéﬂ%'e§ 8f the dlsease preventing
hol ogy. S|rab e effects treatnment 1 nclude
me}:asamniacre@smg thor mendelisrsermogressens emsfiodiise aspglliation of the
al |l eviation of synptons,

ﬂ(a% cancer)
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di m ni shnent of any direct or indirect pathol ogica

consequences of the disease, preventing netastasis,
waewsparsdng the rate of di sease progression, PCT/US2007/070513

anelioration or palliation4oef the W 2008/ 060705

PCT/USZOO /070513 40 di sease staﬁ , and gﬂf]SSlon %r.
diseasp s3ie ANDITYHBY! & MO REOFIBS o iR e Bigi agibggies of
thelifienkiBN ﬁfbtds@@ t@d&a&&@v@lo&aﬁmﬁ%@a\’dﬁé’a‘é@bP&g@rﬁEr of a

di sease or di sorder. individual" is a vertebrate,

pr ef%er”abilvdaal'harmwlrtebm erqberebleraabiymal, mare preferiblymagiugnan.

cl.ude e ted to, farm.ani na such. a
Mg R b o bty Rt R b3 g e
(subPhS@SY, dofy Al RSes), PrieRitcdNehideaing rats Manmal " f or

purposes of treatnent refers to any animal classified

aMpmmad| for ppipepasif tigatmpmhreiers dopmstiimabelessiiipdrps a mammal,
1nc§ﬂil @1}%\0 rnggcggn%e%?l gﬁ&) gag‘léléafmrg@s p%g Eeglig%h?y r%?ﬁeﬂm%ﬁls sulch as

dogss hdsnsm Bats, A0 ws £tk ePicferablamhe fiammslfiehsmin an arm unt
effectiyve, at dosages and for periods of 10 ti
nec &8s 5ff9ctw€&n%%m é@%r&tﬁénd'&qume%ffq%? Apdoaees %ﬂd for periods of
I ive
S e R Y PRy R o
agoAi ‘Sheragreuaindl hgdfricsve amyuntapfa adstnde/mgldcolcfeddhoinsention,
such as the disease sta and .. wei

agotnﬁsé of ﬁlatfl%qnd% éxpay VARHASR 1%‘?qa$ft9rsosrucle ﬁ%the dlseasengaEte oafge sex, and
weRbst AR GRIiRLACMH Ehe BHIOR) Sth® §u‘tﬁﬂﬁlé@%l&hlet Soon®t be hﬂtag%mst to

_desired response i n theindividual herapeutical |y
ehcef af éezsmed ecspompgnt thegndivelbabnd thmaprstlvelﬂydﬁfeame aroxing isoglso one in

wental ffect f t su ance/ cul e
whfRpl T AT AR Ee T o RS B TR o st BERf Rt are
outReNBbt b he Bblapitiall Pbervfiefn yff@&i | &aploph ettty éefective
anount” refers to an anmount effective, at dosages and
ampit” Frier dRian amorntpsicaiavce gsdasgeestand fordisriedeot Frac gesshyagy to
I [ S I

st ARl Brdr3ieho relHE oty S ndl e B3 e Agpphylactc
dode@s Ogeddh s@ije@aptioed os hogecadlicrdiage @ dl,sedsb,ethe prophylactically

prophyl act i IIy 20 effective anmpunt will be less than
eff?qﬁléetaﬁ@%fp‘@@fbec 599 tya%ﬁwé@rﬁwtlmﬁ%ect%wwm

‘cyipl Rﬁﬁc a ﬁt”“ﬁ%ged“ﬁs%&h?eﬂ‘eﬁsft%ssuma&ﬁ AR ESor

that In revents the function of cel

preaomts tre fumtmsof deﬁﬂ angléari oamsesfdestnictlen offtudlst d hcrterm is intended to

. ed to. include r F=Y ¢ SOtQPESss( %,e{
incluth FAH354 S0/ e oL rbE Bl ek o S0 300 s, S B and
rad[cﬁ@ﬁ@@i%ﬂo}é@s 4k oélf%ﬁloﬂferiﬂé)mc shennd. Q%@eﬁ&%x‘a{é a&%ﬁ@m vinca
.g. nethotrexate, adriamcin, vinca 25 alkaloid
alkellscb1d;fso’Jﬂnnsﬂtwttm@a vinblabfines etopesidet @stulnlfel% m@ﬂ@h@lambnmmycm C,
b dauno i cin

ha
chlg{aﬁrﬁ)}w agn%tgﬁ)lcr{y% gontlé1 T enr1] erc,alaggr an un S gh@lr??s helfb GlentsHhereof

suchh€ haeitolysit 6hzydses NatE{becY,tdnd t@;ﬂﬁym%ﬁ as ambil hidl’édui—‘estoxﬁhﬁ Qr
toxins such as smal | mol ecul e t oxi ns or enzymatical |l y

enzygtatigel Lot apkiva soxas Afdeeteriplafungply plgar or gimpk orggin, dp¢lpding fragments
anc951' \91{11%111‘[5 'tﬂ‘e%(ﬁd lnﬁgth% %%{Ergnﬁtun?&q{r gﬁtlé/a%éraagéﬁntts téiﬂ%fo?&f below.

e various an mor or anticancer
Oth:hr sgloasedadratsaine dS0ritEdiariow yA oiroxdidddggaitsaagee destruction of
descyi bed bel ow. A tunoricidal agent causes
URLCeYcti on of tunor cells.

A "chemotherapeutic agent” is a chemical compound useful in the treatment of
cancer. Examples of chemotherapeutic agents include alkylating agents such as thiotepa

and CYTOXAN® cyclosphosphamide; alkyl sulfonates such as busulfan, improsulfan and
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A "chenot herapeutic agent” is a chem cal conpound
useful in the treatnent of cancer. Exanples of

w@e b@snsires apeuti ¢ agents include al kyl ati ng ageet/ESEOTH70513
as thiotepa and CYTOXAN(r u#i1cycl osphospham de; al kyl

sul. fonat.es. such, as. busuyl f an, rosul fan, and
PiPSFH RN BB OB ABDeTP msa@ocﬂ[??fep%f&WPMn%edopa'
eth%hfnhl@lwa@ﬁi rﬁetﬁmaﬁl%la@ﬁﬂgsq%lﬁamg (éﬁfel%?ﬂl%@ rtﬁah%h%@ﬁﬁ%

ur edopa; hyl eni m nes and net hyl anel am nes
tl‘leltﬁcrhapho sp@oailrltlde ﬂaeﬂlwéqnetlnmrélomoemﬁe |aa¢lﬁme¢thylolomelamme

sk e g P ke e L A RARER G int?

(dronHblir] AR TR0 |Heﬂi—l@§adh©ﬁ@)la achol; colchicines; betulinic acid; a
del t a- 9- tetrahy r ocannabi nol dronablno

canypipiben (Hcludingethe syribeitcHoalogue tﬂﬁa‘@ﬁ@ﬂ (HYXGAMT @I EPT-11

gL Poer sty ATLALIERI LR Oma BE
am(rdochmplod:ain,), W@éﬂ(}@)ahn, acelopb ¢mhiddighiecidozelesin, carzelesin
scopol.ectin, - an1nocanFtotheC|n) bryostatin;

and:%}mﬂgsgtl éﬁthetlce@a@@w)(mepm 9eyipitRodgakyg ki fid; teniposide:

ery B REREHOT PAr SOy RARUAR T AR AShOFNATERP IS ln: qygearmycin
(indngipg ophsyoihesc @mslogues,LKWr E%%Mﬁbﬂ%])nel&ut&n@bm pancratistatin;
hycin.8 dol astatin; . duocarnyci n
o s§RAReGR Nt i P Oihes Mo HeT St G T lompidzine,
chdtb ﬂ%ﬂgé RstrBAGIAL HS&FAhIdR; medhlGRMERMLS bbMorethamine oxide
sponglstatln nitrogen nustards such as chl oranmbuci
hydra¢tdemdg iedihadan, n@mln@ihmmhmﬁme msdmmmtsmq, trefosfamlde uracil
ifo_f%nide, ne%hloret g ﬁ 'ﬁ% ghangne oXi g "
m“ﬁ%"rf SURISBIRHRE A8 CREAERS: R ‘?C&% SR ARG, nimustine,
andfa@ husHAE; aRgbiotit LSRR fa@fﬁe@ﬁed@ﬁ@@ﬂtibldt&s st aaléheamicin,
nitrosureas such as carnustine, chlorozotocin,
esprgielbyrga tahpamicinogamgma Hend ﬁam@@mnrén omggpd | f368i rirudenens; Chem
t hes;SU
I B o R o P RO AR s bl Ay b A Pyn @pegamicin:
as wall am@mmzmo@taaﬁeg@lrﬂo hSl@:GandG:elgted cH@m&motammdﬂmé hntiobiotic
Ed. Engl 33: 183-186.(1994)); .dynem cin, %Iudln
chrag;}q@mr@q;)nac,i\am%{n&% pc&mog}yﬁm alétgra‘wcpn ggaserlne leomycins,
cadting &ﬁ'&ﬁﬁhah'&m&ﬂ{ Hh@&%nﬁg hﬁe&?Bﬁg SO ATRR b g&n
enedi yne ant1obi Ot1c ¢hr onophor es rr]IaC|norryS|n
dalmotuhn@nmtomblaum hdampei-oxo-hzuskeniine, ADRB&W@H}@ doxorubicin

. cactinomycin, ara Lcin, carm C ar2| 10 hilin

(ing Riasmyain-daaaRiGoyer o Bmedordfn. 2-piolino.
do%mmhalde@xﬁo%ﬁ%m épiﬁfotcum %&ﬁbﬁ%hﬂ %anﬂ%h%@bmrﬁ}cm

doxor ubi cin (i ncl udi ng mor phol I no- doxor ubi ci n,
miteyyRBsrgha mvemygor 6+ obicephenohc p;cyd,rnﬂgahmyamx ohmmmms,
pep&}%my%eoxéfp roo)r(r??é:ﬂg é’ﬁlOdﬁif eﬁhél%%'@/gllnn{og r Ubl 8% m§§m
r
strdpitd ZDEME tubckeidiMMbRAMRIXOLinBstae, @ordbﬁﬁl@'aaﬂyrﬁétﬁlbohtes such as
ol i vonycins, pepl T%CIH potflro i n, puromycin,

meghoaentty anth-Tugevassi Gri): &l kcestbanalpguas suchap dprapssitn n,
me{%ﬂ%ﬁzaﬁ% ?ﬂg@opﬁéﬁgg&%ﬁe@ﬁx& ﬁ@%h@o%xsg{cg Bl ﬁg&]arabme 6-
mebeaploporiog tiaemipr{ng; thidguaiiat; pgriaddthe anabgoiies as uaditabiie,

azagﬁy%;’%%;:qg;%gfga%g@ o R i TR LA S citabine.

ﬂo%cﬁ@&%ﬁ@ﬂdgﬁ&%cﬁ A @a”ﬂls%rbﬂee drdrh LN o piBNiL, EpHiolEnol,

anal ogs su ancli t abl ne,
mepitiostane, testolactone; anti- adrenals such as aminoglutethimide, mitotane, trilostane;

folic acid replenisher such as frolinic acid; aceglatone; aldophosphamide glycoside;
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azacitidine, 6-azauridine, carnofur, cytarabine,
di deoxyuri di ne, doxifluridine, enocitabine,
wo b@R06G705 ne; androgens such as cal usterone, PCT/US2007/070513
dronostanolone propi onat e, 4&pi ti ostanol,
ne .0sta test.ol actone; anti- .adrenals such as :
SoliiGeethr T ﬁmsmrgﬁebesrrﬁh%lé gaﬁr&reneac afraxajg; dgfofamine;
derﬁ@d%'l&ﬁ‘é %ﬁh%i &H&Qli@?mﬁﬁ&! 'eIH Einfied SbetRE %9|egl)t%ﬂ§me ctoglucid,;
al dophdsp ham de gl ycosi de; PAD 2008/ 0607
galn@wmmaﬂwdwofam, lenﬂnmqmdiaemub,u midasaiodds seh bumagtahsine and
nsa bestr bi san Iy eQatraxate' oh .
ans&@f‘ 8F1£Fn Iﬂféog“aa%‘ﬁe%ﬁoéi"%‘med’in% a‘EfBR]e IR RepigpigRn; phename
plralubicﬁi il d¥o kAN tAGEI Rby 1 araeRIel friokaBEiin&POEl@ Bbgsaccharide complex
lumnitrate; hydroxyurea; |entinan; |onidainine;
J F%amtaf?é Prasiugis, EugoncaR fgaoxass: feizaxis; sizofiani spsegqganium;
t "
e AR M bR 2 el R ARG pEbh RS HeS Haweciaty T-2
toxzn ethydunindk asiidie; A Bﬁ@@lﬁglﬂixﬁﬁd:)n&retlﬁﬁj((llhhies&&l (\E@:ISME@;JI e
|l ex (JHS Natural Products, razoxane;

FHrl?ﬁ hda@r%mer aﬁnn%ul%@éﬁ%w metehﬂegﬁ OHPLIRARY:
ﬁﬁ BRI%Sldg \rad tt[l 0@ ofaQBlrdk & %WT achtaxel (Brlstol-
ri chot ecenes espe i a verra urin A,
Myequmhsb Gneridzya Rguceomey. J ), uqslama{m;NE “’hﬁmapeor free, albumin-

e RIS MR P TBEFG T e BT TSP, Porers.

SCmﬁﬁbfeﬁgrumﬁmsp LA ITAOSH PER LA R eaxdl; (thﬂl@P&n@nc R@@ép | Afeny,

r) paclitaxel (Bristol- Myers Squ

Fra@m%obldglgﬂnbml ﬁ@@@@blnNQEMZAR@AWEWI@Ge nmﬂpmpfurlee
d t f L

el T A G G b 1P (ot e e

(VECBAN®)EpRtinthh] étBHdssde (VAN 66T AP iRk ﬁﬁtoQ%ﬁin@Xﬁhcrlstlne

(Rhone- Poul enc Rorer, Antony, France); chl or anbuci

(O]zi@ﬁ)é/7 INGD; Wgah@@wl&p@q\)oym eflqomlb]ggé]ﬂ ELBINE®), novantrone;
edafiﬁ%&&t%p&a]%ﬁyﬁ]k cf}l' hﬁ% Ed%%‘ﬁaﬁe t@#&&%&&%eﬂﬂﬁ‘l’b%ﬁﬁg‘ $600;

as clspla op1a vi'n

dlﬂu\iﬁn&%ﬂd@ro)‘l)ﬂthlpé M3 reﬁﬁ@ﬁs) ﬁldﬂas (réﬂ'ﬁoicﬁé)c,ld ichpsitabinde;
m toxantrone; vincristi : oxaIEpIatl

(XELQDARY pharmapeisically, ﬁ%@pt@m&\?ﬂwmﬁﬁ Ps sleﬂVﬁavea%ﬂ rROR &Y the above:

as @gl‘?% EXAbiRatifR %?W%Sf ﬂor@éﬁtﬂ@%o%re'sﬂch ést@iqé[’om&ﬁwrewatlon fora
t opol sorerase i nhibitor RFS 20

cordbihbdithempgtof hy¢lolvhuspllrarlmde (dDMEtD)o;cm etinaneiioks asd ptedasolone, and

[ Cld c | blne 20 ™
PobfGvab abEF g FacissitaN dedet STasnbaGh (BLOXATIN™
coﬁslhba/a&th\selsu%d%xo&a‘wﬁ he above; as well as

conbi nati ons of two or nore of the above such as CHOP,
an abrorieciuded iprihis defigition @mmﬁéwrmheaﬂaqunt@that act to regulate,
|ncr|st| and

red§¥ ég)%l%gg(ﬁﬁnﬁl@ltqﬁe ¢ e?_c)é? I gl Ili]és t %6[ 40 pigmot tl}e (ﬁ_I'O\gth of cancer,

one, and
and &8 OB 1M the EGnTBNsWlchlic, ¥ &JHO[H ‘@ddyﬁre(a&h@ﬁAThW May be hormones
conbined with 5-FU and | eucovovin, 25 Also included in
thepplyed dixamnlesonclade anfhestrogensnandaiclcaenessrogernteceiter mgdulators
AL T MGl Ok NG SSEEE il
EVas BAGfherifbime, tihﬂo;flﬁahm @hy(ﬁpsjrt&ﬂibmfem triostifehe-Keoslifene, LY 117018,

treat ment. The nnnes t hensel ves. Exanpl es
Ona}pﬁléioaaeanérﬁ%%é%éetﬁgm& CSIEPIORGHUCTRETS BYHIIFCH ECapiopown-
reg?ﬁ % ARos ®DS); a @m ﬁtlr %‘[ﬁﬁll td @hﬂ%essfog ShEPeNR tBe ob R0l Emple,

t anpx
leutinizing horrnone-releasmg hormone (LHRH) agonlsts such as LUPRON® and

ELIGARD® leuprolide acetate, goserelin acetate, buserelin acetate and tripterelin; other
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30 EVI STA(r) ral oxifene, droloxifene,

4- hydr oxyt anoxi fen, trioxifene, keoxifene, LY117018,
WwWor@pnsEddne, and FARESTON(r) torem fene; PCT/US2007/070513

anti - progest erones; estroges receptor down- regulators

ant{ E@Dé%é“s a&&n&sﬁ%}r Qrg{gg;%lrcgrln%'g é'lhg bfﬂléll%[t)r e%g and a%grgatltasde MMhibitors
thah%me ER2y2RSArDBaNOE, NG Lokl eﬁﬁ%&h%ﬁr&i&ﬁ&hmﬂtﬁe adrenal

LUPRON(r) and ELI GARD(r) |elprolide acetate, goserelin
glandse tathess, fouserreplert(dpanidaslemdmimightethiida; MECASEM@egestrol

scckdo o AR e e oR Bt R B 0 SRR VorS A58

FERITARAR®RASCoA0N) iRl WRTMIDED@ ah30bRd1E. IthRideivhy BRh definition of
aromat ase, which r egul at es estrogen production in the
ch@mtbﬁgpeutlg lagens inclidenbisghosplgnagos shelt @, clodronate (for example,

BO%E?OLQE P an(?@)[, ﬁﬂ)ﬁ%‘\#&fé@t nldggngﬁeélﬁgsﬁﬁg( 2@META® zoledronic

ac1ﬂ/@m&ﬁnﬁlam BOSAMIAR®O endréiiawd, AORED A ® padzdrbeate, SKELID@
MARA( r) | etrozol e, and ARI M DEX(r) .anastrozol e.

tﬂualmatq, anACTORVE R rispdronass: asrvelkasdraypnigbisdatlit 13@%1.%{1%

nuéelékg n(% smesaﬂgﬁ)ﬁ?ﬁ?%?é%&l?§ 1@5&5’&95@5{5& gsfog’é that inhibit
exmessdmmfngﬂacs 1NE1-g581(i)t%pat]ﬁ@ﬁ'ﬁﬁ@i@atzd)iredhhmntcell proliferation, such

cid/ zol e te, . F ndronat AREDI A(r
os. S e Blee D . T Kaps Al g e e BR Ry ! (EGE-R):
Vacrcin%§ dEOANATIERA TORPER @a%cin% %é%bﬁ@t‘ﬁbﬁﬁy CAccined; fk @%&h}ﬁ@e

10 nucl eosi de cytosi ne anal og anti sense

ALSO\FSTRY® cytacpcuire@ LESBFEGERNG: Wh@ycmeh sk VARED® mivichict

genes | t .mplica

LURIREERCASR, SpafFt [EhdoN PR R Bo AR filasytec
(anFisbBal RPEGRRIdualHyfB3fe ke SRLISIdTBIul OnAMiOr §I86 kAGwn as

recept or &EGF R); vaccines such as THERATOPE(r)
GWaedil ak an ah%g’éﬁéelttwwsawemabl@w%% aciflppr @ty es,of any of the
abQLLOVECTI N(r) vacci ne, LEUVECTIN(r) vaccine, and

I D(r) vaccine; 15 LURTOTECAN(r) topoi sonerase 1
I nhiAbigk@wth iABHIREL [aXtiit) wheildsed lapeih ireteld tolalcompbaideor doiposition

wh}qufﬁglyp{tggr%&%ggﬁ % g%%uft‘éggsoﬁs I %nlseziglg_eg?i?lg Q,Siranﬁl) leltlrlrgrlzs vztllfoeor in vivo.

e B L T T
of @e@;ls isuchwhemrcll szepiestsmgethM)ah@qshaB@ Exagripoefigtowth inhibitory agents
onposi tion i nhi bi.ts I uch
inc§dRERk InabhipPocdl g momieoupt (il P ofter B piabSr Sigh e
ageHEBJtﬁat 1hﬁ‘@ce§ﬁ Y hﬂh}\/p?ﬁa@é Yrr&@ e tlasiiey MeHagen Wbl ctdlinclude the
significantly reduce he percentage of cells (such
Vlna@s (almelsﬂlnee@qdrxe@tdas’q@e):)m_myle&, nncStOphlag@eraE(anmbgor@fsuch as
d V}'tl.l?l I nhlbllmlltlo é -n}S I nql Ude %ent S1 L { Il1l.< that arrest
ol Gt pr dé{ 3% r?nc8°p85 O Pﬁléfﬁnthar?s%age > ©s
Gl mrswp)n 0wl Gikto BSphad@@idss, fhh@lanipis] lmeA Glkyddtin@Sie@B Guch as
M phase arrest. C assi cal M phase bl ockers include the
tangex 1 ign i ednifapendscrering raerdlarpthpmansy Flﬁ]él)ltmat%@hﬂé%‘ateaﬁd

ﬂu&%ﬁ&' 02{5%?; MPyrdh *n?d&n%'ﬁé el %Zmd i dfP{)Jl%'le%thr Basis of

Cln aunor upi ci n, oposi
Caﬂ'dwﬂ‘ﬂem@dmhﬁ ahdh Bﬂraeﬁi,rerdesChalﬁér Hleﬁ’otlﬁp'i'@dll @Mmreguﬂh@on oncogenes,

S-phase arrest, faor e | at
andtimoarlasticalipa foyusg @ahfftg'% /B éa&ﬂye |“ e?%la 1995),
espEBalN, B €5 ANE B€ancE tﬁa@hﬁ&él%d%t:&ﬁ’ierlf‘aﬁr@taﬁmaﬁcer drugs both derived
from the yew tree. Docetaxel (TAXOTERE®, Rhone-Poulenc Rorer), derived from the

European yew, is a semisynthetic analogue of paclitaxel (TAXOL®, Bristol-Myers
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fluorouracil, and ara-C. Further infornmation can be

found in The Ml ecul ar Basis of 30 Cancer, Mendel sohn
waer@shsr7eel , eds., Chapter 1, entitled "Cell CWI‘/ESZOO7/070513

regul ati on, oncogenes, and4antineoplastic drugs" by

BBl SRS B SO B i

dlnﬂj&%ﬁcﬁ@%@dlhz@ﬁﬁcr@t{l&hl%{'ib? ert{tH\%%ieB&%]eﬁ%ﬁdﬁeGlzhlcfhrr@mlt*s R€the
yew tree. Docet axel one- Poul enc

inhRdti@t@fmdem wegtllfr om t he European yew, is a

o 1 SDureTES i SRR udes Ba TS B b iid hamg of

do:Atubibia)is ($Raeik)-1 RKELan@REL 2006 & R R Y -0 PRt IRexta b%aﬁ@s@gmajz]y

of mcrotubules fromtubulin diners and stabilize

7.8, K-tstrabydre. by -pitodenirhrbhdeporgatehil zasthexy-SuAt ch
naﬂh%i%ﬁ%ﬂ) Ju the inhibition of mtosis in cells.
u

Xorubicin" is an anthracycline antibiotic. The full

¢ hehe armnant-nedplastidaaipebitich Nroffes to a composition useful in treating
(8S-cis)-10-[(3-am no-2, 3, 6-trideoxy-a-L-lyxo-hexapyra
can‘%g%ﬂn}m;@y]ga as‘gor@ aﬁ;y@ g]le]:aé)ﬁytéq. %gegt e.g., “anti-cancer agent”.

Exﬁn%l%s hf fhB Elﬁﬁsyaggnt@ Eyrgf -OahY8cs algo f@ﬁ%&?"‘a)ﬁh%e%gfastlc agent”

acenedi on e term” -neopl astic
heremirpesidel but"are Bféed td, o. ga.chemp‘rhsrapeum agsetsugroivth inhibitory agents,

treatin cancer conprising at | east one active
cyipipaengsiie; tecagdred g rejation Qiceapy AGUIEICHERRY> 20K . apoplotic
age%@ﬂﬂll Ssbufih agélﬁg apgHs, iaGd éﬂﬁﬂhéen@%ttfe'aﬁé‘dh%&f e%&} %ﬁﬁBJEGF

also terned Tanti - neopl astic agent' her ei n) 7i ncl ude,

netb@ﬂlzmg@ntlbtvdw ¥ Gfoantegogist, aohehibR e paip€0c ameidersnal growth

facfrdepie kPt PitedREragy o <P BiyRoBERDbD L ER TR
inh@RRLRlokiGib, aTEIK-S, inkiBitor (c4b, U;Jele@oﬂﬁ}? MhtSsferoA I a‘g@kln%@ Chntagonists
Other agents to treat cancer, .g., anti-

(c.gretpuiralizipg ﬁ@tlmqsw@ybmwwwn rag@mf dhe ErsztZ» EfyBi3, ErbB4, or

r

V#%‘égﬁéﬁ?&g%)a%gﬁ?@ df‘?% Fé%kptg{ %sﬂbeiiléﬁées% %o‘% éa@&l c?egﬁvg& grgth factor
(PHERLAH@rRten 6dll faictod (SCE)I’(Ie(gt Ilﬂllabmbané@@é’cé(ﬂlﬁd'ueb@ Nbvartis)),

(e, ;; , celecoxib), interferons, cyt ok| nes, antagonists
TRAAL gApo%eﬁndf %h@rzb%tlaﬁ@%%@?@g)c emicel 38Rl $6 one or

nor ¢ Q{erﬁlh' F’@Zas WS L3 his %ggl?b‘latlo keferdE&h pFRARBE 8f dShvative

i nh| | tors eceptor tyr | nases for
forpl (d’[aqihadeatqeuechlkyraomwmwbatancﬁ tha{(IPDSFrytatrdioto tsmentakslcompared

to R G &g a5 ol pRBRE Cr AU Rt S0t R CHkyinto the

mo®¢ SARL %aféh?%‘n%a@e@gﬁ%‘t Wlln‘fatnc 'PrBfigh 8 CindRF CHEMEtheADy"
used in this app I catl on re ers to a precursor or

Biagheinicat Peaiety floansagsfons, ohap mildei2 6 hith Meeting Belfast (1986) and
Steﬁu b? a?ggrod%u?gast ! &elrnelsasl tAI%)tr?(jatég g?] garggteg alﬂ'{”g% Pge?lg?ry N Dlregted Drug
Deﬁ{?&y nBérceatid o aﬁCGGU\) aisgse d_4@126¢ mmmaﬁmkessrm 983)NEhe pREAIES of this

active parent form , Wl mn, "Prodrugs. in
invegfirieinclene vt Memapymited tCB|PB@f’rPé1ﬁﬁecCé?lntaSBE$ groglrugs, thiophosphate-

cori[% 8@%)%? rggss gltﬂ%a[%? bR 1n§}7g5pr§§1éfg dg)%gﬁ@e g@?@%g%p?cgrﬁgss,b -amino

aciAmmdi)ﬁﬂhprdru'g&rgﬁdoeﬁla@dlpgodﬁegs betayactarﬁlcbﬁ’(attﬁﬁig Prodogs,
very,. Borchardt et al 247- 267, Hunmana

optg}enlégg s%tgﬁgg% Pher gxwg‘@%c%éal{llﬁg é)rocPrugs or optlonally substltuted

phenylacetamide-containing prodrugs, 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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i nvention include, but are not limted to,

phosphat e- cont ai ni ng prodrugs, thiophosphate-
w@emwsaseTdag prodrugs, sul fate-containi ng prodr BgEPS2007/070513

peptlde contalnlng prodruggs D-amino 30 acid-nodified

rulgéf t F%b'?ea‘?ﬁ %gﬁ%%% 1%{0% ‘ri]gl%rt 813‘% fordﬁe pbﬁ]%s' 1pvent10n include, but are

notIHRRE bUihesk ARERMYAREEATE S @&&ﬁ@d%aee pr odr ugs or
optionally substltuted phenyl acet am de- cont ai ni ng

prodmugsuaﬁg®g@@me©gmn%omemam@mumhenmbumrwdkmupmdnmé

oG e P EE Gpo N SRBIEL Bl G PR AR K RN or
siRR0OB/ DRIV RS h UHAST HRIGR LirecdBbiliMgSottiatn 6o, or

derivatized into a prodrug formfor use in this
oty wgadest ar AWS19Th pIOLRIRS than@t)f ahag inhalyts gnigipgerasis wasculegeresis, or
X .
un QL L AREHL I ORISR ANNE, Py o

angiefaRess hgbnals%i&inltlbodmd)lﬁﬁhlér&hta\gﬁmgﬂb adulgiogade ag@lt as deﬁned
polynucleotlde i_ncl udi_ng an inhibitory
ab QRNAR» , dptibogiesitey F, agtltg%ipemg E%recgmoqssﬁhggl@ Y EGF receptor
0
fra@%@ﬁt? bﬂ%ﬂg@ félr%fe%ggF gl%%lrog{; g%m%eﬁ@}ﬁ;w@gxe ETE787/ZK2284,
SUéﬁ@ WT@/SW]&QG&(mg&nﬂsmlata)rAMmmsmrtabkeedesasbmﬂ iaJye.g.,

. perneapilit ei t.he ir ot indirect|

ine e Lbatc Sapifeetion W o A 0 Rt ERgs AR arogpelude

natﬁtefa%gm%eﬁ@gqamhoﬂsoe gNa PR AGE BhfosRBigNtc aScdeld n@fd sbrun and
abové, e.g., antibodies to VEGF, antibodies to

D’ Amoeptons, ReyoPhbid., WE@Wﬁ@c(é?ﬁldr Sta@t #ndaldetmat, @mmgmln 3172-

5 L) G 58 PR SRR R P

& NBa®S, Bty ke N125: hp@elmcm%evomﬁ} et@l.9Oncogene, 22:6549-
i nt er nati onal pat ent agpllcatlon WO 2004/ 113304).

65 mzpo%),{gigo dl"@hlﬁ %llﬁg@ﬁl@l angiegsnicniartgere: andgdato dnt. J. Clin. Oncol.,
&: 266%'08 %f(?ﬁi I(eS & 5‘61%'1 tlfg{ss%?d%%) %%g%%‘%%ﬁ{sg}ﬁécfpmﬁl%} ter{als).

Annu Rev. Physiol., 53:217-39 (1991); Streit and
mar, Oncogene,, 22:3172 15 3179.(2003) (e.g., Table
Coecpw@ww tﬁﬁmvﬂaﬁ@fr B tiethods of mgfingsams] i gnant
mel Q@Q
5(1 %‘gh@ @5%1 §§ %%&21%39&15%)5 Abﬁlgﬁgllfr?]?nsl\lﬁ‘ltc}i{dﬁl, igg%%ﬁtécal compositions,
cor@priag® arfbb6.LAH20089dy engypolymaddbaidas bompmsmgg sequences encoding

an %r:ti bi'i%' Ogg%g A%g%&f g%)@fg) g{‘rﬂp@s%%n%gm%@n&e (Pt}esqrgnore antibodics that
bindé DIANY hﬂtﬁ&%& ARG poNaecdtllics hmﬁpﬁﬁhg 'éerq'u@ﬂlc%); enc?thng one or

Conposi tions of the invention and hods of naking
mogeardibPHics thahbiadtto &M.Len Ebm@gwgsmomﬁp@ey furthes comprise suitable
carlrlﬁli%: ud L% I}fanrag%g )?a \Iécccaflegtaﬁ OSJ Een S 18%lgdlng:%¥fler§r i BMre well
knSeganees. encoding an anti - DLL4 antlbody As used

herei n, conpositions conprise one or nore antibodies

t haflhe Bivaefianpale eneompares okt aaFibag @dmﬂlxlwatep@é@ i des

enGRITIERS, 6 HRGRSAS FESAFHIS SRBlFuFTITtFipdyond,
polfynuididweide catbpdinsatssui t abl e carriers, such as

phar maceuti cal | cep bIe exci pi ents jncl udi
bur 755 anti-h drnipedigepl e faysuiion e pricrably magslonal. Also

endompesgtea Atk B sewmﬂéﬁleénﬁo%oalr@w Bt FRodYT ARCF @b,

pol'ynucl eoti de
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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enbodi nents. The invention al so enconpasses

substantially pure antibody and 30 pol ynucl eoti de
weedpsdoarent s. The anti-DLL4 anti bodi es of the PEWERL0TOT0513

are preferably nonoclonal. 40l so enconpassed within

t he. sco of th nvent| on are Fab, Fa Fab
rec ‘PEB‘a)ﬁz ec %lgq%eﬁtl%h STTROHE iy U bt @grumanized. These
fraPh Ot dRdsBRl ?dr@he di Q@%ﬁtlé‘ Bhd ﬁ@%euﬁ@@ﬂﬁ@é s@abrtPBelow.

creat ed by traditional neans, such as enzymatic
gdbmpolonalemntibediesac gbtamedtf@dn byo 2908/ 06O ZGEIly

CT/ US200 0513 6. r.ec nt.. t echni.ques. Such..
hor&ﬂ%%nss Wb dderies Ny SERRbRERHs SFmRHe Pty e
idehti @Y BREHDS fot ﬁ)ﬁsslﬂtﬂ@ﬁlhlﬂurdcll@froctslﬁt@mg inAgNsiitlgat @ be present in minor

t herapeuti c purposes set forth bel ow. Mnoc]l onal
amgwith.h dise heapedigpn anoneglongly nmchcaé@spthp gharagierggf the antibody as not
us antibodies, i.e., the
bmﬁ%g§&§§%%$%%%?g%gg€§g§§onpr|S|ng the population are 5

i deMhé ai- Demanbnd‘cwnapaﬁﬁ)bbiee oftie lllﬂi\&lnhyn oaCchy llhadi'tgusmg the
mut ati ons that nay_be present in anounts.

hyhrionaggsthpe iﬁrst %—W&é%h&@hleﬁ 64 @a@@éurﬁh@%%r(ak%@r Ordmy be
I f screte
maggts?’ g&g@gﬁ ht §A;%te‘%h_o H?{[ﬂ@n}gﬁ g}ét)ﬁ\g&ln gl’eg lgnsﬁg}%odi es of the
i nvénthe dgbtdombmetiadeca msusegprtctieer ahyiopiiako imastrapirhddsuch as a

b R B KO L R s
ant{Uddres IR SN ts;géﬂ‘i’ﬁcaflly B4 18819 protdin L&A YR EAIRIRE LARBodics to

a nouse or her appropriate host aninmal, such as a
Dl drgstenlly prs rradem angals by ehulgple SUW@@W @) Ctrhaﬁraperltoneal (ip)

inj %rq%gé’l §€%§f~f‘ &}ﬁ\paﬁ]g ﬁidltaﬁggy eol? ggtg%gé) ?ﬂg%ods we l known in

thel affYbGthE 8f WHi&h afmmh@ldde@&meq heﬁa;MF@edxaﬁ?ld Yecdh®iraat pidduction
in animals é mul ti pl e subcut aneous (sc). o

of PhLf apdaspi ow.i pyoneznhgdapentorymals a&mn@maedawth a derivative
of Bﬂfﬂ\f%tg%t%lsﬁl n&ﬁéfrapeq uﬁ)e[r%eﬁ{aﬁ{j(fﬂ‘ta?j@h LLA, ohthe Fc portion of

an iemanodietshlindreavynchahor Inexgofeed eﬁﬁ@dﬂfﬁhnﬂ&lﬁtmﬂﬁ edusinnmiized with
of DLL4 is described belom1 I n.one enbodi nent, ani mals
an Qﬁé Hlafal fPyieyPigtein. Angasls Qudinasidy arsrimppynizedipgpingigArnynegenic

corgg%t&)grrd@?%t Wb Bf Dﬂ@fﬁf n]blﬁlﬁq;?hh nghogrll-lﬁ)ﬁ HS(?sﬂ’L)ﬂrethgﬁ)sg c

tion of an I nmuno eavy chal n.

dicgmehercolet @ ﬂﬂM)ﬂ(RI’erﬂtrnmmmehatheaeerchmmun H‘mriltw MT)Zzﬁldahe

ol e BB D AL 3 R 2t

bo&%d w%l MQﬁP@faté?lakﬂné’M, L UIRNARNAS REGRHYL adsa%adotoﬁann-DLL4 titer.
(MPL)/trehal ose dicrynonycolate (TDM (R bi

Anlrmifﬁj ﬁ@di@@ﬁtf:d Reiletiecatetyse. , Hami | t on, MT) and t he

SO' g@\égﬁtl{l ﬁg,tlgnpﬁ%%/g%é &y e(S:l 1%(2#{& Ilnlz%dozgs t%l | ﬂfl%i)ﬁo 3[? 1 are
fusb@tweth iyl GrRA selarlgm%l aesﬂutame fidigy Sht] @h¢1§asé}§o$y?éﬂ@5ﬂetfeog'lycol to

anti-DLL4 titer 5 Aninmal s are boosted until titer

forpy sl dbagemasetl ebpdinevipyoclonainbesdies Hriginkes andriacticedpp-59-
i tes then are fused with nyel ona
logcgécl El{;}% %ngsgﬁ)%ﬁa ‘abl e fusing agent, such as
pol et hybréfoenagdeyis dlus piepared are seeded and grown in a suitable culture
medium that preferably contains one or more substances that inhibit the growth or survival
of the unfused, parental myeloma cells. For example, if the parental myeloma cells lack

the enzyme hypoxanthine guanine phosphoribosyl transferase (HGPRT or HPRT), the
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forma hybridoma cell (Goding, Mpnoclonal Antibodies:
Principles and Practice, pp.59- 103 (Academ c Press,
waa@8pye7080 The hybridoma cel I's thus prepared B€BUS2007/070513
seeded and grown in a suitable culture mediumthat
r ef er abl S _one or nor. bst.ances t.hat
culfgpmsptiny fg %%r OE7AS SRIH Iy A gl qrepaﬁrnrﬁ%laer aminopterin, and
thyﬁﬁﬂﬁ@(ﬁkﬁﬁi@dl@ﬁ? v@rﬁ&ﬁ %bsﬁﬁées‘i%m{ e gedwih R HEPIENdRicient cells.

myel oma cel he enzyme hypoxant hi ne guani ne
hogmﬁ@mdbosqlbmta walrr&sére tla)setl(ab@@%ffmletﬂs’m@ppoﬁ Iseblmhlgh level

PrRg AT B Py Ao g e KSR ve o o
e HRsieo UBiay ry Aon e G SRR R e t

mediinQRh ek HAT aRdiunt. hXHodh s, pidferied R#BlbmaVUéUQﬁhes are murine
subst ances prevent the rowt h of HGPRT-deficient

myglopjadines.pugh ay these dgyared higne MQRC-3} end N e 1{ mpuse tygrors
avaefla fe%ogp {kLeySatlliﬂﬁgﬁrltée %‘?Itl %%gﬁlelntogr?én?e\fe%auc 1%88'% l?grn?af UéA and

SParc& )S@:Aggwe ctlis @vailble€diniiine Mé’hoaﬁ Tiipd Oﬁ&dﬂet@blleéﬁ@ng
preferred nmyel oma cell |ines are nurine

ROﬁlyVélrle Maryiand §SA uléﬁma% mys s FErmeus-hmsimhetopenpeloma gell lines
alsyﬁﬁe]{;eeﬁlag SEibbd e I{){%&@ét log R Biufal %Jn%gllol ?l AtibOHE Glégzgor J.

Di strl ution Center, San D ego, orni a USA,
Imamebl., $83:200F (1283); RyBdwib3r delWsoakail Mklﬁ)dj} Povachien T echnzques

o el e TS R By oo YL

lin @%ltﬂi@ RddEen A wa; RagBridess Eélt&eaﬁie @%lﬁ@% 2@5681@&' %r‘ ﬁ?@ductlon of

of human nonocl onal anti bodi es (Kozbor
mongdord eatifaddsdirccRd against [ LAt Prefdwhmdh@hmldmgrﬂp%ﬁdlyy of

mop R BRSO By Y BPR S 3B Phmgrgipiaton
or bylat 640 B CRNEY, Gedhl 8 r@dlslnﬁﬁ@r\{mﬁ@ éﬁmﬁmeylmé@ﬁ]ked

producti on of nonocl onal anti bodi es directed agai nst
impupepds@pedtasstyl (FLI3 Ak bi ndi ng specificity of 15

non [ IS, | .

dot afng ABlpegtk B Sh B8 R BAUEE dnod by £ TR, I d formined
byﬁmﬁ&nng?ﬂ&&a%gmeﬁﬁhnas%@ﬁdtamahwnﬁﬁsmayﬂvE&@JM@E)

enzyne-] i nked i mmunoadsor hent assay The

bi nasghdrdona;sellpprerfentiisd dhat @muceﬁrtrb@étﬁ? Oéghﬁ depigzd

I t

spe%uffﬁﬁn ng,n ﬁg{ﬂ?g,tag,ﬁﬁoz%g?ﬁﬁﬂ Ithg?:yhoeﬁr?? ha g)% sgﬂ%}{)?el Sdéfq;lr}{ﬁfng Rlution
prod¢duzes dndhgrowo e seetldrd naﬂthaodsc{@nﬂlngr Manodianal pﬂrnaﬁuci‘les Principles

ti bodies o esired i fj ff i ni
and PR ool B Ao Pt RRED. bl cp Bl g for this purpose
include] fot: Behrlhik UbINGPM G FORAHY bAS mdBnD " 18WAd#in SthaRYBidbma cells
met hods ( CGodi ng, Monocl onal Antibodies: Principles

maghd RvaT i ) appeBe-tungryineademiad. Press, 1986) )

Sui table ¢ It a fo th| pose

exatlr;g renon v antlbq%\% secrf y tlslea ?Lﬁ)rcn OnEs are &Hl %blf% F]épafah(%%d from
theltyiRtuicdBEEUE EASC Bes2Buitpot s@ﬁnﬂb@%h\ﬁeﬁtléﬁia‘ll nasn@g6bdl@Spurification

tunors |n an_ani mal . The nonocl onal anti bodi es

progedures wigh By TPHRxagR; ﬂ)&ﬁee ArPephagescabydioxdanatita @gomatggiaphy,
gelteﬁle%trgﬁl%&rgglse d%ﬁ%m cﬁ?onfra{t&'é g]i)hcsglr _Serum by

conventi ondl I|n tion
The anti-DLL4 antlbodles of the invention can be made by using combinatorial

libraries to screen for synthetic antibody clones with the desired activity or activities. In
principle, synthetic antibody clones are selected by screening phage libraries containing
phage that display various fragments of antibody variable region (Fv) fused to phage coat
protein. Such phage libraries are panned by affinity chromatography against the desired
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procedures such as, for exanple, protein A Sepharose,

hydr oxyl apatite chromat ography, gel el ectrophoresis,
waoelc@Byei7sy or affinity chromatography. 30 The Bet/USDLL/@70513

anti bodi es of the |nventionscan be nade by usi ng

conb atorlal li ri es to sg% e
antgeh; GRS ERORRARY RFREHEaPlepi L

adREIMb Eﬂeea%ﬁgér{‘ancpﬂhhﬁ% pRtafod eaﬁﬁttﬁb%dncmaaﬁlg RN & @B EBrary. The
are selected by screening phage libraries containing

bingfngepdorteh ate tHérs plutey fucam ﬂmumtlgetagne narsbqyfurram ¢Im§h§/d by additional

cycé&i)scqﬁlahgedlreaeq%? Pgig/,: Eximgr ﬂbeganglsﬁgﬁg a%@@qe%to% the invention can

be 6htaRBBHOAEARMM e agaitdbid aﬂtfg@n @ﬁ‘ééﬂlﬁ@pr\é@ecﬁﬁ@&/ QB 5 the phage
PCT/ US2007/ 070513 48 antigen. Clones expressing Fv

clope afjimeiess fellayead by constpichian ega figl ionethdasilpekd apithioge slone using
R T R R R

sequkuee desaribed hﬁlﬁa‘t&llt ut @d Stqmceshg Proteirgeit Immngologioali@terest, Fifth
further enriched addi ti gnal éH¥C|eS of antigen

EdlélegoNBiPBW}f@P%%ﬁ “hRethyysde YD §h1) U@Lsztlént. bod| es of
th?Thg%(eigeh%nncﬁﬁQdémg’iﬁ o@*ahahroc gyfdiiﬁl%a% giable (V)

Sulta ant | gen SCreeni ng ure to se eCt Or
regbitang abalt 0@ avfnG avid ot cdebifcomdt light 0Dt YOfVI6f chains,
n ti bod cIone usi n the Fv
thal Borh ored Drep Ry b LG RORY S st ing Fegions
(IR 3blRORAMHAR caf 80i09B1 58 JuncBERHBNGEME LR e -chain

Kabat et at., Sequences of Proteins of 1nmunol ogi cal
Fv (soFe) Gagmertts, fin whichdY ki o, Ve cayblentatinked 9moughazhort, flexible
9 vol s 1 ant | ndi n
PTG A ERE By et et e B O PagloBie
1ntd€r@é1ln@ﬁ$coﬁﬁleﬁb50 Ut ddstBbeinWirded A%/, 2ne RRACH kN 111€133-455
ght (VL) and heavy (VH) chains, that both present
(19t9|4|} s hgpééyexpatp,,sgﬁv @nqoéglrggph@ge clones and Fab encoding phage clones are
t " " et CDRs) . Vari abl e
COIE?%Hpélgs can %dggéﬁ%}l (‘26%8 5 %}8’2&:}1 y ‘on phage, either
as Rbﬂgkﬂe@bﬂVﬁ{mENnge&%kaﬁbagﬁﬁnﬁayckmemhy@myﬁﬁn&edhmn
VL. are covalently |ink t hrough a short, flexib
reagiaght (FER 3aaii r%f@ﬂﬁﬂél&?dfrﬁ%@r%‘ﬁﬂ% phyge lirareas. vhisl) cap thea Eﬁearched
e
o B B e B R Do AR LPF e fpmumgl 12: 433459
(1994 . lemmsl ﬁiom mirﬁumdﬂﬂsodlﬁﬁs p{ove@Aigh-Afinityedtibetie to, the

. SCFv enc e clones and Fab en ng, phage :

im et e P aerral o ep Bitiag ty B Gana A g G ely. the naive

repeh@lmeean Kércloﬂ:e\d t6hREE a si e%ﬁreé besurRdn Mrbeads w-a geRasnge of
can be separately cloned by polynerase chain

norr-efelﬁ@ndoﬁSO( RORNtigets widkotbinsempaisetom ap des\cr@héée Grlfﬁths etal,

gD S8 4P DR BRIy e gty b
cloﬁi’ﬂl@ thd@McartdiFd ®l-gone 52gmén3 fréfbsterh 9184 hnd Ldikg BCR%mers
from i mmuni zed sources provide high- afflnlt

conggninggandosn sesuenvs to cheade dlpelighivtapable (HR} @gmnﬁ EReH
acc?fen i ?etaﬁuﬁ%ér&glb %14 Q Ijoqtg g@%ﬁbé& B‘i f—lg@één\ﬁgb%l a]nh h’?m@eql J %/l?l Biol.,

r Syﬂ%gemreg{ antigen are

0|re one e sour
ZZhUHnnﬁQQHQ%DdleS to a wi de range of 25 non-self and

al sg. self antigens w thout any._i ni zati on as
desEP?IB@HOWh@‘? frysedhio @pplay antib 0%@%@%% Dy fossen toghe minor

coa{st % ﬁ)l {pll'f' rl hﬂfubo'a?'ﬂﬁ%nlehgrcgﬁ 'b@ %159@15}6@5§§né:19 HRA®v fragments,

i cal
in which VH and VL dornalns are connected on the same polypeptide chain by a flexible

polypeptide spacer, e.g. as described by Marks et al., J. Mol. Biol., 222: 581-597 (1991), or
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cl oning the unrearranged V-gene segnents from stem

cells, and using PCR prinmers containing random
wae@amewest o encode the highly vari abl e CDR3 regi/osm07/070513

and to acconplish rearrangemant |n V|tro as descrl bed

b d
as %fl;b%%%ee nsl%gy lacrﬁrsanﬁ aﬁaéﬂe%@éedp apdE afﬂe ﬂtf‘s%aertla Sf‘cﬁr%tﬁqi info the
bacddéHal Qggléelfl F)@I%Iﬁﬁﬁ vhRye afsk‘e?ﬁlﬂ? of 8 FahRo &V pdkin s@ﬁ@iure which

protein pl The anti body fragnents can be di spl ayed '
becasmes |drsglaere«t ha thw: phagé sutave by slisplacmawoimstof i wild tywie coat proteins,

ct ed on a ol by
c-ep eSS HiBRORR cial s NI ATERE” MRARAAR AR T,
Mar Kﬁ%&ibra@tnucleﬂo ad\y enc&ﬂlﬁ% antitdd? gehSfa@8dnté 42Bbaind from
WO 2008/ 060705 PCT/ US20077 07051 49 as Fab fragments,
immpneeills hapigeted iﬁr@nhhurgarfsl% &nimads. plrf alllbm biased it faeer qf@nti-DLL4
cloﬁgs ?%?qr%d @Je gu Rﬁ?ﬁf’? 1tH r g t%?}lgrg%qa@ a%’?m)cﬂﬂ%gﬁonse
ancbqﬂwmllgi al‘&mn&yﬁudlaﬁﬁg H@ll@ b&@&pmﬁeﬁﬁ ®ld@yl lgzmp]mio@zws MBBLSs) are

sone Qf the wld t%(]pe coat proteins,

recggded o5 dTay CRRGYEHYH ofh agtretgired em@eﬂlme}&buaégmr@@sanﬂbq@ gene

g ATIAERY MASOR) D A REDEE BonE L A6y i SR -

DLEdlans bddbyr regstneel irf urmgdfnmnms: crarry&rgl anfahstionlaf hamébn tmanyoglobulin
bi ase favor .of anti - clones is desired, the

gelgemsiaag%n B R T #1058 gt SalseD Bl that

DLLESR@NmPzatioRt gﬁbe§ ﬁk@?orB célld I%o&[b%glﬁurﬁéﬂ zﬁiﬂib@&ﬂe@ Godh GBI, The
ot her peripheral blood |ynphocytes (PBLs) are

genregationert ddmpn anﬂlbdﬁwaifydmﬁrmgmlg micd i dasqpibed belowd

nmbqdi t, a ti f t i .
o oau TRt boaBsPER Taf - BPEY refTe &) b RRTRR, it i Sidined by
umﬂ@ﬁ]@ﬁlﬂiblld@r@ﬂl@}irbced@l:d-té itk Bosyls %ﬁ?’@@ﬂﬁgﬁ)LD4 -specific membrane
transgenl c mice carrying a functional hunman

boyngrantibed o iy cof spraratianayitl Bhd.4 adErithehrampiogeaphy aardsorption
of @enlg %9 ﬁ{l(%z?m% el 104¥d BLEQ ‘f&l‘icgi? @’ﬁ&& k¢ §atﬂé3d1cet1 'k%hl #QLFE"AC S).
I hmuni zat |ves rrseto l's pI‘O uci ng

ant Aﬂxediaasd@,gae 08t of3pleén cdlieandge mBecdlsioo bthef PBILBTﬁﬁm an

ant i hody- producing transgenic nice is descri bed bel ow,
umfsn%aq% JogREPIOFKIES efhﬁté%relfrswn%w optheposgiblsianiioygiepertoire,
an@ﬁ?&%&mlﬁ e &t ﬁlo(ﬁtbtf %h 'ﬂﬁﬁb&ié/ hb't@rgrﬁ?m@ an aﬁl"ﬂpil urnan or non-

screening procedure to Iso S ~expr essi
hurbi)4pspecinfwiochnBidbAaneot ot perdce. afdn |Boatygs 1ecq1;pQratmyg welitro

eparation with DLL4 affinit ramat ogr aphy or . .
an a5 eptg Gt ioelFE B Fi daai JRE: EpaDEY (pproyide nucleic
acillObd oW uRYeafta d%hbé!&’} géihe%@ﬁrhetﬁﬁ)r ThOBnh iR 1s of interest can be

Alternalvey he use 'of spleen cells and/or B cells
obtemcdfiiear a PBIoSy b avimahsproics s ehamiunesd, dones, 1y l@gomelspha luprine,
bet pres ntation.of the OSSI bl e .anti body

Cam%eptf?qin&P LI, Ry ik S e A BT REls e uct T on of an

ant Naeidie dcicbé@b&mg%hﬁgocﬁménaﬂlle ehe {dPMiAL (@fcluidk VH and VL
human) species in which DLL4 is not ang@genl c. For

segmaptsa pTea§cQvisras sayn g aels ohinggrest gnd avplifedlyIngbeease of rearranged
Vﬂgﬁgﬁs\tf g%{% ngl‘arlg‘st &é@f %;(?Dﬂerecé?ﬁ% 0%%11%1(1 1§}r ﬁ{)naﬁﬂf genomic DNA or

provi nuc enco
mRNW €@t azmdcﬁai fottlod/ysd bepelysegise thsin rél'ah:ﬁon PCREwR pligers
of |n?1erest can be 25 obtained froma var.i et.

f .
¢ Spddidesndsl srprgag }{Hrﬁnd%%g%t}eS@éfi?SCrlﬁgfgW&%MI etal,
PrA&Wakzﬂgead. Sci. (USA4), 86: 3833-3837 (1989), thereby making diverse V gene

repertoires for expression. The V genes can be amplified from ¢cDNA and genomic DNA,

with back primers at the 5' end of the exon encoding the mature V-domain and forward
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cani ne, feline, porcine, bovine, equine, and avian

species, etc. Nucleic acid encodi ng anti body vari abl e
w@ems/oegsrent s (i ncluding VH and VL segnent s)PEF/@ES2007/070513

recovered fromthe cells ofsointerest and anplified. In

o S oS08 Y S B
Naﬁfre H1iNAsdg @ %%}V r%ﬂ&%é% qor it%lhf?ﬂ‘%ch‘(gﬂ DN A, HaElas! ers can also

chain reaction (PCR prinmers —matching the
be Baseed mrdthe déadeeewanaas glesbri\bbti ankbnot etgdn ésotas‘mde,sﬁb r8i8kfé>o(l 9911) and
ndi Natl. Aca Sci USA),, ,86:
forigsEnert Vil O et R B Sea ATl . Nat Acad
Scil am% )t 86:r59385982 %9}95"% Maxindihe cc\énl\%@ﬂﬁﬁtaﬁ%ﬂ d@@neracy can be
anplified fromec and genom c

incprnopaedsinghe ow@e@ as dagrribed ttherlandi e eh QSO her $$$€fy Ith ki (989).
ST B 90, B RGO FETMEORT RO v

gerfarﬂamﬂ@hm etdeato arfAIOG Q) agmithbilTVWsNd VL adhingemehiBtpuésent in the
. 341: 544-546 (1989). However, for amplify “ﬁgdfrom
lm@mcelb%ﬂ@waﬁé%@plea%g e described fridie ansthpd ofMprda gegl., J. Mol.

BzogXQQZ 1853‘%%9@12% hs?orwar 1ﬁttheaﬁletho§'o@b‘?&ﬂl}ﬁbi Nuleic Acids

8- 89 prinmers within the constant
Reg. £2i: dA9 1&44%@@93)0 dtbrictonSesdfithe amplficd DRACmto digptrdssion Vectors,

Acad. .5 Sci A 8- 57 1989). To maxim
Targ BsicUne ﬁlﬁea“rq‘é‘&g “3:‘5%’2‘%4 ‘é{EEmég‘i‘]géB(Pr}%?féﬁ BHETO4C IR is
deseRBedhl R4l 854/ dg@@@)‘ FutheF P@R%‘mp@itﬁc@ﬁon \Q/ﬂtﬁﬁ%gg@ﬁ primer as
Sastry et at. referably, the Iibr

desanbel i digelisen mlwazw B2 6341688 p@@lm mer s 4 ar get ed
h, V-
ava aéfmoére%gf Sa}ﬁlah l(i;yrreglﬁ&régﬁge\z get}ﬁ 8%&2\? d%/rhvefiﬁlé vitro from V

gerl5aLMENtS € Mosholtthe hGmag V- gaimde gmeﬁts Qavlbeel @fdhietl R sddaenced
t he nethod of Marks et at . 10 Biol., 222

(repgtedgn Topimean eigy., dsMdk Bédli @aa 176 TR 1A head srapordereported in
t 2
vy ARG oz P SO ALRel DR B e

maj’cﬂ fcenfoeshtionsoif cie 1 tiebHR dsvp) @an bé nduc genanatt diverdeMeH gene
priner as a tag at.one end af . described in
repeiwa%dwfé%’cgtpﬂneer@erypdmcng%&POPw Haprspesuapss andilength an

r n t -
des\é'hB%}ir 1'}61 ﬁ&%%%ﬁo%, b.lgg{évlf?% " %@‘? fg?ﬁé‘zgzr %%i'l ?8;}; ?2)? VABLepertoires

carsatsi lbtemadmvv[ty al elar sreqng@d dwegetyde cisad itbe lahgrH 3/ ledp iofia single

gt R P BN A OBt S, Qe SHicLO B agarridar 02

Huﬁﬁm\}'l@éﬁﬂn\/ﬁ 'éeg%{ents h]dve U@én 1B and s&%?encgd7(§‘6 038d G MRakns and
and mapped 3423(1 in Mtsuda et at. ture

Wiggnetur, J. gmrr%o 99846k HE8Y) @h@%nbes@gmmeke synthetic light

i ncl udi ng maj or conf tlons n
ety PP R st B s RPu BB o Bnipf YAty Foas.and
L3 he@entiendtes will thcddeRniibd A& o congastblg stribeth@0@iseBity. Following

di verse sequence and length as described in

ampllepbinn 96 M-gah¢ owrerting DNAS, geymling;\gene segmentygan Bggearranged in

vitlo et g\{g'tﬁe%g %é?é ¢ oogel 6‘00% aiy 3 gﬂ%ﬁg?{\fgégf}%@'iazﬂ 861388

sequenc i'versi ocu I'n a

(199ng| e length as descrl bed in Barbas et at. Proc
Nat | . Acad 4457- 4461 (1 VK
andR%@rEOér@ﬁéf? 1@5& érasleeﬁts e%h%aonéﬁactei gm eweéemg Vit and VL

el 1BRAHHiRS td JAhY Hl 43881 RREL. Each repertoire can be created in different

vectors, and the vectors recombined in vitro, ¢.g., as described in Hogrefe ef al., Gene,

128: 119-126 (1993), or in vivo by combinatorial infection, ¢.g., the loxP system described
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25 Wnter, Eur. J. Immunol., 23: 1456-1461 (1993)) and
can be used to make synthetic light chain

WO 2810603 es. Synthetic V gene repertoires, baBemUSIW0Z070513
range of VH and VL folds, and L3 and H3 lengths, wll

ncode antib of con r abl tural . o
in §RGRRERT ot a/pai ety Famal s o Ro b S\ tre resormhigation
pﬂ?'o\!{& cxPRUTHAN O VCHARNEU SR GBI FraSRBniB® ERAEIANGE qimhﬂon library
vitro according to the nethods of Hoogenboom and
sizg\mpased by E. &l traBif@inatior 2ffici@8y- 388e30H (an@ ) repertoires are
ert0|res of. _ant i bod con ted ... .
clop B PP A goR A B et SE3bH, offetijo tbrarics
arcIRMEERbINEY ISy pliags nfe QRAIdfPhhEentiatoRRinih©Bi@sha 93 that each cell
different vectors, and the vectors reconbined in
conjpiny @ different combingier prdibe librerpisige éf lemied eply by degeumber of cells
preg'g’w& (g%bt]Oﬁg %&12 gloélg's%.g ﬁg%h }%(’)c;c(%p giﬂt? g rln;? ézgé g%l&g%%g%h% gnals so that the
VHAH{H8Y D R85 PLSto1dERRA 6nfdrDSAd e rdplicom ambiire ichbguasieaged! into phage
at., Nucl. Acids Res., 21: 2265-2266. (1993 The in
viripny.o These bt harerighproxids lerge AumRers of diyerss antigstiesipfigaod affinity
(Kc1 f4bGuCfo*hgp fragments to overcome the limt on
rary size inposed by E. coli transformation
ef f Ad:uematJyely,Nhe vapeitbirandaybe clepat sequeremligieo tid samedvector, ¢.g.

os e s b e WD P o 75 SRE R Bk ada

ass@t'ﬁ@gzﬁ tbéﬁl?&%?@*@l@ﬁn@ﬂﬂ@@@l@hgd N L AHRCABORXI8EsBn 80l , Nature,
each ce contains a different conbination and

352 r6é4+6218 (&) s PER dsserhbliriceredlso hb ysdhtotipie ek VLIPNAs with

bout 101
DN e R TG PR m AL B s L b IRE Piaroigey mvet
andRét tdhnGRBESn 881 PCRGREHM K¢ is @REPtooibig) BHI@RIVIC 8¢hcaMdthin
are co- ggckaged into phage virions. These huge

lymnheeges b PhRowiddeen dewparepermies of baked geaeses @mm@an &gnbleton

f 3 about 10.8 M.
et %ﬁ?ﬁ%f%e ey ?(h3§%?e3ggﬂ1()9?r§2es may be cl oned

seqUaa tulltﬂ‘iold)es Ipf’ddmcé(hby sane hblaﬂb@(e;lther hturab s@ﬁﬁl@fm)hﬁd be of

in Bar Acad.. Sci. USA, 88
mogeypts af glzy flicg @f)abov&rlo é&k‘é rPA| béPut H§aitn sratyggtioneganalse be
miffiR30 &) NG By Bpimcfy 456 5L G e For ARRERD 1Bharlns desgribed in
WluE:e dr d/o(1P84 nsiyiHa afdr danpiAsnuetidn kb bEhtretucediatrgndom in vitro by

flexible tldesacer to.formsin G¢hai
usips SR pPp L BOl o DS it iR e p B i Jecraaiey L DYy § BEY in the
me%a%mammsset us eﬁ Ma. Bwbme 8}1918@6 d1942) genase yﬂetﬂwdrbf Gram et
| OC tes an en cl one repertmres of

al.) 1? flt?k eMal‘é ef’n?eé U@és 89 i ﬁé 6-35R0 B9 bt deditienally affinMynaturation
cangfe' dlslj n Se g%by %aglld\grgﬁ fagf;lﬂl (d (%19 o, &Bﬁgta%né 'ﬁ%%'rﬁ& with primers

carSyl fh@ﬁbﬁ)sequasﬁc@ gpa@ﬁm 2R G‘D@(%fﬁht%re@f fih mlédeo(llﬁaimafal Fv clones
about 106 to 107 _M1), but affi mtéf{ mat uration ca

anchycagening fophighencffinitn clonesr oVEYOIdrat tnubtisheg 14rdarch 1996)

de{s@ﬁ?& £ ﬁlte h%g fI)lr 1?%(3ﬁ§ %ga%re%fes E g?croe eﬁ%tﬂﬁﬁﬁ%ﬂeﬁﬁﬁlﬂ%}gﬁlon of

an bﬂrnuﬁgi@iﬂﬂmdcghathanmnﬂ@rﬁate a 1ibrdry of byht chsun@nw rAnotidrefiective

ol rase eported in L et at Techni que, 1: ,
app_r%q_a ggto_l_rggg)(l 1anJ the Wl or VL gornams selected by phage dlsp?ay 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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met hod of Hawkins et at., J. Mol. Biol., 226: 889-896
(1992) or in the nethod of Gamet 25 at., Proc. Natl.
woecadoeBes USA, 89: 3576-3580 (1992). Additi onedT/¥$2007/070513

affinity maturation can b&2perforned by randomy

Biegipgh 0 P 2a6h CBGfeFos tshif; pinie eubhon af g and
antmdﬁ%lagﬁkﬁg witdifhaeain ¥ 10 Anesm geand screening for

er affinity clones. WO 9607754 (published 14 March
1996’)T~Léemclﬂct@¢ti andanino dcidocquandercira fmomvt agdnesdi Nucteigacid

sea bR bGP T Reh Sap € hgining i Tpgpepge of the desied

regidnddDEDAI AlteRSsly AROEDRA Rih@ct (Mefragamfsqa@ﬂ@oi)s)fmnlsank
reconbine the VH or VL donmins selected b

AC@FPSQIQP ApsuN M Od 8‘2)7é‘r ks 2 t@arnsmmbr@qpyotg 4 Jﬁne.eﬁgwllular region
con‘i!é)ﬁ?k %G@ﬁﬁf(ea%péaﬁ? by %} eag A DOMUNL AT Z &%5&3”&’ 51?101‘?‘% 1 Notch
|t in several roun of "chai n

hgmals hﬂ(ﬂ fdicogssas fdﬁ&@éptblelﬁndlﬁg Vetiegge dittedtprotei@lso contalns a
2008/.060705, PCT/ US2007/ 070513 52 Bi ot echnol
transpaenysang regign) andpngydonl e tyliacking mC%tﬂ&%%&Eﬁctfﬂ%an DLLA4

pro‘?gm %Gé?voﬂhf% aBfiProRM a{nla%}{tafrfsqwto% 1eBicAb T digHal g@pglde

10-9 Mrange. L4 nuclelc acid and amn
(armeq veds é25arNRNiofamincmadide2@p2); DNliolamiio @ddsdl 55s2qeiGE-Like

SR SHE L LSy DB RT i SSgRSE A1) B R RS 28 d
3226)l Eernakt viehite abiag 384605 earene (z(rﬁfno aEﬂg @’@6‘143(3_ EGF lee
hereof) of GenBank Accession Nos.

(anano preids ARIH? %)nEGyHrnge (amlntrlaeldei&ﬂ@é&@) E@Faklkp éyhion aCIds 480-

s16p B ATty SR S Tenl®ric Bamfin Rt T b52-685)

ThOBERSSHEH ﬂurﬁwr of aG@RE OLIRIBNINIY) 190 RE el LleeioRineicRof
al so contains a transnmenbrane region, and a

mO@%BbLééﬁNMﬁé?‘ﬁ“l acking any catalytic notifs. Human

cont &Y RSB D2t At B AR ALV 8 R RoB o inthe

Thmlrﬁlﬁhddsaﬁc)luddylﬁblaré am lﬁlﬁlt&ttod she2fic3)nthEXHk by amg Gdthe rnethods
acj ds. 155-217): I(am no. aci ds 22

desgetped indangelsid Abs ‘%&’ﬁe&s Cégﬁ ng B Epgs 28; g LO- (7%-?1%2)3611‘&%&5 the
tri t%fl phggﬁﬁte ﬁdrgﬁlc§@%3‘?{ ﬁ]&c{(gﬁo £4mafBds. ﬁ%e lehﬁ)%dlrnent

am no aci 6 400 am no aci
codbdR pk38Yed lS(ﬁe kkpressi@niasocalard siseidio e 9sj gnreEhd Dké4 encoding

am no aci ds 15 518).; snmemnbr an m no acids
DN A B8R 5 3R e s S TS Sk 3 2Ry e or cDNA
libthe accession nunber of human DLL4 is NM 019074, and

the accession nunber of nouse DLL4 is NM 019454. DNAs
enc B@llilmfgm@@mst@ahomef t;lir: e @wlwleaemadme the BELAxethy BAA

h |
mof iAls herhS skt 10 4 GG R MEL PO AR HET i ipfifiafl Elotor.

sucBQis dq&é‘shh@ aghdréin Q&I ntro€icqatnee iAEAEMizEd M hddhtell Eohsformed
28: 716-734 (1989), such as the triester,

Wltbﬁg%mﬂtqre In genssyhplpamddiceioramtain g §ﬁmr?@ﬂé0ﬁfé@lrﬁ§@lsences

wh dﬂ rﬁ%ﬁar 8’4‘?}5&? &ﬂﬁm%g/’éﬁﬁ tfid ﬁéfs‘? ﬁ)’ %@a&e‘%ﬁoﬁc ?@ﬁmgl carries
a r@lﬂéatldﬁ dieel mavelVed sequdnlids @hmhdmm@:letmeteﬁls tat @soncapeble of prov1d1ng
phelnso%!p?g see ecf‘;lrog rl?l t?ar?s onr?nrydccel?s Su%le vectors for expression in prokaryotic
and eukaryotic host cells are known in the art and some are further described herein.
Eukaryotic organisms, such as yeasts, or cells derived from multicellular organisms, such

as mammals, may be used.
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l'ibrary. 25 Follow ng construction of the DNA nol ecul e
encoding the DLL4, the DNA nolecule is operably

wo 2ovgea70H an expressi on control sequence in aPCT/US2007/070513
expression vector, such as3a plasm d, wherein the

cont.ral e IS r cogni by a host cell

Cr aherorABateT A PrafSeBrri B openbRakmSEia pregetory leader
seqﬁ@ﬂe%ﬁﬂt@r%’h%’e&eﬁ&%f tﬁ@tekﬁ’@ss%iﬁpr%@ﬁttt 9 lth SRS @élpi%o the culture

whi ch are derived from species conpatible with

meHogt. BeiniplesTdfescouetrp teaderdicaamictsyinclade stéls e@@lnalamB herpes GD,

o SRMF SRS B 5 PSSR R s e

am$§iR REd le@der lséqdeﬁ@e’@ffp%ﬂéﬁﬁAQAbfaﬁms&l bt ARIFR/B@ L, ar $9¢1011985)).
expression in prokaryotic and eukaryotlc host cells

ar eHrpfoRHs pig tramafegtied apghareéaly sieastprmedhwith ghesber erdescribed
exlﬁgﬁr F nrbé ec}o%%ef\é?og% S%ﬂ s%@énﬁ]l l’ag§ Hgllﬂlrgé in @o%%&’fﬂon%f nutrlent media
moidETadak apprapsiatd €oria ékin W EoR{H084, Q@Q@ﬁfg tr€akfdona 06 7051(h71@ﬁft§31ng the

53 Optionally, the DNA encoding the DLL4 is operably
ng?ﬁR%Hmﬁﬁhﬁd§%ﬁﬂé@@FVCW%ader sequence resulting in

sec

ot o T R Y (LB DT b S ghether
or SE QU nc@sg senpllenm a&t inl fact@xpmessred H\hmB:xodsancthsdsCéﬁ trankfpption are

aIkaI } ertase ha.factor
kngy 9 i P fﬂﬁ ?18 T e amele ?589@61’ cpiPHen 4 d
eleb@%@zﬁloﬁe %@E&@fupﬁaﬁf&hﬁh 13 g%n@ﬁh}l'& BARN & WhBH any fﬁ'ﬁ@@aon of the
, 4: 3901 (1 Host Cells are transfected and

Op@a@@fabiswecman@fumwﬁmnmq Ihost pedl. aldethedsites ¢rangfeetion are well

r cloni vect or. f t.his invention and
n P TRE R arsa st FEr eif e irfegi o o 1 ed s
apprepkfoad8tidromcildhigd A@ind DNRALiBfoSn 78L& isd €hat the DNA is
transformants, or anplifying the genes encoding the
repligaflle. cifherets sareeBachramosomm g t onby efremgsangal infegrant.
{Jjﬁﬁ%%o%e %fost%gll%)éw %ﬁfgﬁnﬁ%ﬁtlgao@usﬁ}g%?ﬁltda l %hmques
e not any I Ng sequences a
aplﬁ&ilﬁlﬁees sedich helhe Wﬁodmh@ﬁsf@ﬁlaﬁmamfmlt lrofvnain ghe d&f@awnwd some
to the ordinarily skilled artisan, for exanple, CaPOX4
are fHhsr eﬂéﬁﬁ@%m§ﬁh el ectroporation. Successful
tr aP?Jk%ﬁfo'nQ ﬂ?ét%eg§ﬁ]s%ﬁ% Y dLECH 'Tﬂ ZLeﬁfjca\me%rbuﬂﬂﬂéd as described
i ndi cati"on of the operation o |s vector occurs
gmmmﬂhnnsaménkmgﬂaéeh@WaN%thods for transfection are
15 k art, and so

€ fur
fos PF Bt ALPaiAs cPils st P REER. '%ﬁofdlifemqgn Prjricty of

melifal @hRR i9heR Rh&%h $iPthl Rgtant REMPYAwKEch i ﬁ@chhB@cphé%em
ei ther as an extrachrompsomal el ement or by

chr dhobestatlls mfesgddmin thisDEpderdinegncompasreccHogt ingétd culture as

sed nsfor t|on IS _done using standard techni ques
“@Haﬁf%gﬁhgf%e k) suchloS IPFEP Met hods for transformation

ar epuefitatisRQWMD LILA hi\eb@idcomplishedAlBg a20redd@nitddrh&tBéds, some of
descri bed herein. Prokaryotic host ceIIs used to

whighgagdescribed Iorein. can be cul tured as descri bed
gen?ﬁ@{)ﬁﬁﬁécfb}?ﬂm&?%(at@ach@& to'a SuitHbI@ matrix such as agarose beads,

acrylamide beads, glass beads, cellulose, various acrylic copolymers, hydroxyl
methacrylate gels, polyacrylic and polymethacrylic copolymers, nylon, neutral and ionic
carriers, and the like, for use in the affinity chromatographic separation of phage display
clones. Attachment of the DLLL4 protein to the matrix can be accomplished by the methods
described in Methods in Enzymology, vol. 44 (1976). A commonly employed technique
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The mamal i an host cells used to produce the DLL4 can
be cultured in a variety of nedia, which is well
wh@snei7ns t he art and sone of which is descri brdI/us2007/070513
herein 25 The host cells seferred to in this
l.osure .e npass cells in |n .vitro cul tur

as
for M SPOGHT BEATHR GO B G5 B AR, & Bttt doxftin or cellulose,
invBHich héthatibeBr @1% cQLfief1 WYy RSO g@ﬁ GRRRsI8h ‘§ﬁ*os'é§1herﬂlg coupling of the
art-recogni zed net hods, sone of which are describ eé
pertisle digand'sTprempiyraliphated @lardmatEarhiscatot the heiated matrix.

suit bIe tr uch as ar 0s beads 30 _acr m de
bea ft {é@% %ﬁa% §an e vﬁeﬁq% 8%? ?algsd’sf a&%‘?ll}‘il‘?rl:glaf%s cxpressed
on G&R wamaﬁged {oyis&pp¥ibn pmaets Raasad 1atc@11 getisig, cﬂ%ﬁj@@ﬁﬁéh k& biotin for
and pol ynet hacrylic copolynmers, nylon, neutral and
captegivath repayihin-coaterdibeads driured infagl othes aftrknpwa rleﬁrth@d]forf panning
r i c separation of phage display clones.
ph%%(ﬁ%%ﬁgﬂ#%%g the DLL4 protein to the matrix can be
accOhpphgheidrdy sihplcprichodaicted edtrinbrsbilizedNBLDO d&ddr Bonditions
Enzymo| ogy, vol. 44 (1976)., A commonly enpl oyed
Sultaékenfﬁr bindingof aplsaytaewreen Eehy m@mmﬁt%sﬁ@ thi adsqghent.
[ a ;
NoghHRS B AnBLORE INLREDES L, ARDUSTRFIALRS ABUNC 8w
selartetd toathinan pbfsislhgicelarondigionwi The ghageolgemdhatlicdesd ahake are

ent coupling of t tide ligand' s prjnmar .
wadied BRI i o8 Pyt & g el in Hevae laru” hath o Sei
USI/Z}I 38”7@@817‘9@? YL99|P}- ledt b @lkal€e. %Sﬁ%ﬁ&lb‘é@%{ Ma'ﬂ?s ol B 981 Biol,

adsor ption 8 ates, expresse on host cells affixed

22%: c§8édi§65 (P91 ,rprrblyalNeIsA airtiges edmipptiteat, k.gsrd pragedueg similar to the
conjugated to

antEPIHORL it R Bl b ClisRion 3P M PR2: G0 GFd9oD. Phages can

be afirichisd 0w, 008t faRMinfafindarstind & f sglbaid. disiebay, tht Bfid¢Heaphages
The phage I|brary sanpl es are contacted Wit h

carj henggpvniie berctesial guliwg apd swhiented wrigrthergpungds|of s¢lggtion.

b
ot By o} AR R, O S RIRORREIAL s or
dlssowitmdld:ngn@ Hgshlﬁgl a(ildSﬁHeﬁﬁ:@ hh;,lthtle Hﬁ)tﬁfoaltylff@_nﬁﬁd onhesihgl& phage
ar.e elected to mmc 1 Q) 0QI Ca ondi t1 on,
Catb%%léénesaﬂmnweﬂ’ﬁ@ @éug%&ys aé%ag %wlth %éwcgﬁgn#w&ﬁcs (and

We% gltélgglﬁa%ﬁiﬁﬁé% cgl? bd retﬁﬁedj’ifﬁgse'smg%ﬂ% gzagg%gﬁ ltﬁrtale?{ phalge display

andlyighlckating, deesity. ofamtidesmrsiobid gphase. N bhsghedenaity notbnlyMshbilizes the

phigg alyohigh Ftivalbimethctiphor gl Gy O ur e inme it T PR hag dissociated.

TheB1¢9RA ot eRRRIdidsi v 5% edo@hitidd ﬁﬁ&ﬁ@, Rarff %&h bind¥d BfRitics)
352: 624-628 (1991). Phages can be enric

carlge- promoe:dftol wie ioh loengswsgﬁa&aamdomtwvekents}ehagc disphy as described in Bass

et aF R g 5: 0P TP ST B D RT o BID nPh Bsiingdenyy of

antﬁgéhagﬁé@ﬁbedrﬁﬁ\d@ﬂd‘s|e§3kzﬁf)3’-‘z&te@lﬁno3eh@CI7|90783Ct¢@@Z)dS on many
factors, including the kinetics of dissociation

dur Itn@pmgﬂﬁ ‘ﬁ)g;eleg‘h tWREY see ﬁmqumsepf gﬁfqr%@)ﬁﬁmtles even with
afﬁfn'it?eg, 'Hla’aﬂtd ﬁ%%h%]%t%; ?&J % %gme%% &ﬂ?%rﬁ fngg%lttl L 0T 45X le)g ed antlbody

(e. gua@ @énf@me(daﬁ domg[eigimalﬁﬁimﬁ}gmaiﬁﬁ?;mmtecém)queﬁdesbﬁbécbzlt‘tﬁlvﬁ)ad likely
to gbixe ngetooglan%hr?l{lttan‘ys\a r?lggcsbm 1nI ‘Eol e:{l%lggl? tang h%gvs v&gl‘lchshllgher affinity. With
limiting DLL4, rare high affinity phage could be competed out. To retain all the higher
affinity mutants, phages can be incubated with excess biotinylated DLL4, but with the

biotinylated DLL4 at a concentration of lower molarity than the target molar affinity
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and hi gh coating density of antigen in solid phase.
The hi gh density not only stabilizes the phage

wao boosaglTosrul ti val ent interactions, but favors PEDURINOTIY0513
of phage that has dissoci atsed. The selectlon of

ant i sIo di ssoci atj on ki neti (and  good
consfany F%ghif”f %eﬂv ﬁwﬁ%p weteenhe a@éursﬁ %Vaﬁsptawdm-
coae@@lsh@anmummalsaaﬁ ”é?ﬂ[lﬁﬂﬁluﬁi é@k@w ARvAase hihRMids o be

Bass et at., Proteins, 8: 309-314 (1990) and in WD
sel@:Zét(b@J@Q@llngm(ihar aﬁwt@@@f bmginge msthtsynsofiivityathaf ppemitassolation of

escri bed. et .at... Biotechnol ., 10; 779-7 .
muf SR Elop &Y ich P MBS e £t BT D 0 4R gpl® S hages with
lovedh hffﬁﬂ@l &ondftiofs L@ria Masaihb Eﬁbgds ®BunEMasoNdihase can also be

affinities that differ Slgg tly, for DLL4. However,

marl@ﬁ&m tdissrinapate pn thedwupis of digsegntionddycticso (e. g. as
per f y u
tec :f gﬁl;](éj]gﬁl glgég{rﬁggf % L(fbll%l )sgllegtle{l }(rr'@wt f{n‘%odﬁ)tgeentr the 1nvent10n
proﬁﬁiéy anfiHDAITt4Santityodies biaﬂbﬂloﬁlg tHe®idihg Eﬁﬁ/,eeraﬁl Noa:hfrewpmt(huch as
her afflné%y Wth imting DLL4, rare hi

Nogﬁh i Neteh2.0ved @@mrdﬂ%ehﬁe@ﬁ%& , B do res b.l%kéig%blamng between
f t t
N O and Bt T, T o REBHET o RS AR EEL
antihodtds eyh be ededbid Hy at) 1mlactmgcaan{malt4 donof frdrowphagolilaniyt as
n the tar 008/ 06070

It
e K356 e TR e HC R i5p BledBOp W A8 Hiege clones by
grofihd {Iq% hé- o BiiBe upmgﬁgle%etehm{bsqum%ﬁ Sgghﬂw and a second

streptavidin- coated (faranagnetlc beads. ' '
prdtfetq agalnsﬁ myhich aghting et mn biackinp actantyi trspiécsigelyoisigiesired; (3)

n | raf.f.j.nit of,. bi.ndi n
s G RE LR P sfors R B n LI PR ) i Eoes of he
secoh®pRseiMid ﬂu@sanklluhﬂés@red%ldn‘é@thfaﬂfedo sigherLaftiddihg detbddfants
a great excess of phages with 5 lower affinity

whighriyietl appisarg sleaged Wlth/é]%fhl?lﬁ@mﬁ algesingply 9 tltecﬁe@p@d}rp@m and (5)
elugﬁgtch% c c?{%a ?Jshzéglctfga | i Llﬁ.’)%lé ?c?lﬁ)%lhgntg#) %%L (%Btf&?’élﬁré %[bntep%lth the
de§ixed diickiniginonsgd @diigpropticons enfaatemmniched Hn_;erepaatelrgtth@gblecnon

vides anti-DLL4 anti bodies that block the binding
pros %%4% %@éﬁ@rﬁmeeeeaﬁlapre(tga% as Notchl, Notch2,

0 o8, L% el Rl b On B B A5k Bty

clopesotfehmmvgmrtlmll ionzdilyg mﬂa@bﬂmﬁiqueﬂced ssich canientidlal grocedures
anti bodi es ca e selected. b 1 [ | ating.anti-DLL4 )

(oG PR R e S o osids rchy Svjentd b ot dRh B i BuB TS Ay hnd tight

chmbéaﬂgkégyon@%@hﬂtérxgt%nﬁ h%ﬂ@%ﬂxqﬂlag@gw@khma@i Mt%gfolated

clones by grow ng up the population in a suitab
thed N Aern &F phged int¢ @ypressicacieciors, Biich anthea trasisptdd lnto host cells

B0y B D50 POS R5E4101 PRSP Q) BB pr o

eltshﬁataietﬂot BlhbAvinh p@eued iditRsnogbuMplitéin Z@bbklih fhic s@ﬂr}lems of the
usi ng an excess of the second protein to elute any

desifisd axinpelgngl| aptibadighiatthe ecoghinant st aellsi Rgviey articles on

rec@@%ﬁ{a@g&%?%s&on‘i‘ﬁ‘b&é@er% dt'a inﬁgo ool g'ﬁﬁﬁqné’ﬂl&@ dlie?%)et al., Curr.

erm nants econd protein
OpBisz inigunidre . o556 1998) ahd Packihnn alisardoé d?efvgl 130\ 519(1992).

tionally, clones with the
bl OEW(% graedmeshe Ex e efp?ﬁﬁ% FCBYOTEAR '%?é?OFTE’rﬂieﬁiéWh known DNA
seq%@ﬁdeg er‘&éi% HBPeatdin gnd/&eh |c§(i%r1r:§§ﬁ‘stgfg 1 RHGREEY 8R appropriate

escri bed hereinh one or
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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DNA encodi ng the hybri doma-derived nonocl onal
anti bodi es or phage display Fv clones of the

WO poosfosa70h is readily isolated and sequenced UBCTIS2007/070513
conventlonal procedures (669 by usi ng

isoRBRRT DS 1 TCRiAPusme; POREInedads [P dBRn L Gl P copptant

regidMs eaﬁﬁisthatfsﬁé’r{rb(tﬁé%ﬂt FOMFhs @hn Qé‘élﬁﬁln@ﬁ‘lﬁohﬁw Iﬁﬁ@a)n or@&8al species.
i sol ated, 25 the DNA can be placed into éxpression

A Kpedoy @Qnmﬂ ifiom theeatigda domamdPNAtad@dni aniondh ¢rich eg hiiman) species
|
an R 6P s epci@iondaR e it BB rReier PubfRgeiag

seqieficed) fﬂ&r WyB8d'D gl H 166 8thi HEBANEHRHi O Pt/ brlighit ©h£h B inél@ded in the
obtain the synthe3|s of the desired nonocl ona

defgntiomeldichingris” ané "hdeidmgnikosdy asased kaseins In Rpyafeaygd embodiment,

r I [ -

o P el i BB R A ERG S TSR e bR ShlcyRhsion ppva o
forﬁljoﬂh@ﬂseqﬂbnlcﬁﬂﬁ)lﬂmall hubian 206 o(ripgﬂﬁl leapith lRbuckididilight chains.

| mmunol . Revs, 130; 151 (199 DNA encodi ng the Fv

cl oRSY gcoging anfidaht 6%@3% %@V%Wﬁéwbmma Rh B\ YaRon can
alse 5ol Fd?%%hﬂl% W&%X%t%ﬁﬁ% PheRd i rsehﬁ&@é fdrMdhfAn heavy- and

const ant fegions proprl DNA sequences
llglﬁaahatmecomhmm dmmhlrﬁsrmmlééa k»ﬁhomblogbus rnaupaf mquem:eﬁ demwved from the

di rti.al nd/
iR i e o G metiod AR ER e T MR G et USA. 81
6341268 BNT9R)). aDNAVQic%QQl%/ aQ’é@?@émE’GFF U@?ﬂ%@ﬂeﬁz&f’@tﬁlboéﬁ or fragment

i sotype can be used for this pur pose, |1 ncl udi ng
can bpMurtheganodigipd bandvalgElyoomsttgatntthe mgrgiugydobudingo lhigtsequence all
onst.ant re s can.be obt ed fro
or G e iR AR B Db R 0% RO iR B ECH BN Fong FRBH A g M anner,
"ch¥i@ ki @dre'h gl i Ofre PR asedi ti®lhats ﬂféfblﬁﬁn%ﬁﬁﬂ%lty of the Fv

species. and then fused to constant region

clopp et dyidgpiarpdencstsaivpd antibodies ofthedBy#iio8. sequence(s)

, full length heavy chain and/or Ilght
An%ﬁ%th%g%e%g]uded in the definition of "chinmeric" and

" hy®h¢ piesan tmvkmdtyn ascoupaskeh eimtéhody flagn@n@r & edrtadd circumstances
enbodi nent , Fv cl erived from human var] abl e
thepggre P@Veﬂﬁ@éﬂo IR Oébg‘ g@ﬁ?ts*réﬁﬁebﬂlawoleoam%gﬁ The

| u
sm lgér%igt ea\ﬁ%{é‘gﬁe&fg arlfolgvlrsg tllagﬂial nsancfe Aﬂderﬁ{% %?c?}‘égd Rproved access

to shitlitarDbts4 antlbody derived froma hybrldona of the
inv t.i on

SUb SEER G5 NeBRir g el s viisain R podk aements.

TrdditgdHat ¢ NRER fFQRRhacrd a&w&sﬂa ?ro@éoqgﬁfc cﬁgesheﬁet ﬁ%&lﬂ 8ntibodies
muri ne sequences derived from doma cl one

(se.e. . Magmqﬁp cthaé -ﬁ@trhdobfzﬁlocwl@mmaé and EtOP&PSlcal Paskodsidt107-117

(19@5@ n% % n%man e c1en %9% Z 09%;&% ?;%8)(?)1/’ gggrg%l%tg Garfhow be

pro@aébdhﬁrefcﬂ%bfi eécoﬁmhafnt Békt byl Eytalmmswo laﬂﬂlmiytffagh&ms can all
in codlng sequence all 15 or part of the

be %&%283 Serpdenersterdiona Enenl inateyineohe fasilporadvetion efdarge
B L T L

hblcahemélsmssdfdydbbwdQM&mdtmegp tel’ iSH:‘ ﬁragnémtb ogh basdi@éctly hecovered from
i nvention

i nvention. Antibod s The present
t%h&fé@@é%aﬂarwm%gp Fla&@hl &ragipgnts & grigrigt al., Bio/Technology
IO.q 63 QUﬁﬁf@Qﬁegccordlng to another approach, F(ab'), fragments can be isolated
directly from recombinant host cell culture. Fab and F(ab'), fragment with increased in vivo

half-life comprising a salvage receptor binding epitope residues are described in U.S. Pat.
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20 there are advantages of using antibody fragnents,

rat her than whole anti bodies. The smaller size of the
wo e@gnertds al l ows for rapid clearance, and nmayPCEHES200T070513

i mpr oved access to solid sanors. Various techni ques

h evel oped for t he productiaon of . antibod
Nog . éé%@%? Db h;progfgies afangedi ffafRsn Will be apparent
to t‘ﬁ@ kkivied pf'é'cﬁ‘tl&{e?tlﬁ%lt%tr 'eﬁlbg&h%?e?ﬁs' e aﬁflbd)cﬂx G’F&mﬁ@tﬂ @Qﬁgl‘é%ham
5 (see, e.g., Mrinoto et al., Journal” of Bi ochem cal

Fv &agmsntc(pctﬁxsh S;@I Wmewwszw S @t. NoB. $.190894; anth 4,587 daBdry and
985))
sE ¢ ira Bseonts eSS St BeC rieinimatan FRERF §usyt PEESwtsptasgions:
thub ity &i@lsliBabl &R redti¢e@nshspeditic BimdidpofinkiRYIBNIsS. sF&Fusion
all ~ be expressed in and secreted fromE, coli, thus
Profinoiiey he eonstrpgied teyiglddysien oban eﬁfeqt@ﬂg@temaﬁ@uh@rsth@ﬂmlno or the

corp G RO G SE DOy BB e FEPoR e LR Fpf e
antAolde Iﬁmgmlemefhyy alE@be aSh‘hefa[r agiibydlys, e ashiesetiveddd UyS. Pat. No.

recovered f E. and chem cally coupled to form
3,680 o eﬁﬁlgglﬁeﬁw 1(@&? %Igﬂoogz/ frggmentgimsyhsdpenasBegyfic or bispecific.

Hu;'rpar%z@ﬁfﬂr?boﬁhje?gz)) Accordi ng to another approach,

ragnents can be isolated directly from
rec@h@pnaﬂﬁnh&aﬂmtekbnmuﬁ&mhmnmﬁaﬁianﬁmﬁkabV%ﬁousnmﬂmdsﬁn

f ragnent th increased |n vivo, hal Ilfe isin
g G A e DGRty Kb B By EOF A AgpurantAd
antgf‘oay chiD Bl el dhedr Thor® §1§1mové@idzlggi§ﬁ&619ﬁr9§uced into it from a source which

' US2007/ 070513 57 No. Q her techni ques
is rfoprhunipe. Bhese Lm@thlmmanfanam aCb@ dﬁgﬁldupagmfteg refeired tgeas "import”

a, nt ractltlnone ot h .
rosBRBS etk Stk dtcnefEliy Bh T ol QAR fie S0l Hurnppizagion can
be E&éeﬁt[aa]g ﬂbrrﬁéd?ﬁ‘ﬂbwnﬁetﬁe WU oFBlhRsr abld So-wWitkers NR%es ef al.

and 5,6587,458. Fv and sFv are the on

X I
(198ppdpizse %ﬂt R3-SR adicdemn st ﬁ@(lﬁgﬁbyatm@%?a%?’ él%%d\%'/ qihestyen et
o PERSS S o BRSy Sof ENBA BHLRL g o

cortdspomting wqoélmen of rhymbe amitnglyr uctedidedy, yuel thufiasied" aftibodies
an effecﬂg tein at either the
peie

are CHHpIGAN SoPatgi Ng, S lééémm%Pvﬁaus}l%ﬁﬁ@ﬁlq%@elﬁsr{aan an
1nt§,‘(fei huﬁgxl'i 5@1%?&50m§1ﬂ Fﬁg?beeykﬁbs.tf?‘ﬁ]t%&i BOGY: %%ﬁ%ngﬁ%éu@ﬂcé Bom a

i near anti as desc .
noRPhtmarespecicS, Gdirasire, hmnamxcajmitléodlsmﬂa typiod hr hvamdni dndiigdies in

fragnments may .he nonospeci fi ecific.., 10 :
i R DO ARG R0 MABRE B Onfsa s dtiuted
by RUTRRE &6 ﬁlﬁbg@@ﬁ&% in NREhOMSLAEENODs for  humani zi ng

non- human antibodies are known in the art. For ' '

exaifh¢ ehoiee dlihvarinzadabladombodybahilichizand heney, 6o berpsed in making the
hul’falnllligﬁd aa}l% g%l%% i‘c'sl V%%lsfnfmf{] tgl'{r% dcelaﬂh%ehmclt ! L&ccgcd[uag 1 € so-called

”be@ﬁﬁt”dﬂ@ﬁocﬁrﬂﬁb Qltettc e tirrvagidblc @oaRin' PNt ahBbody is screened against
resi dues, which are typically taken froman "inport"

the\eapiredHIrarydd PN himaa ik ahls-gamarsequmnces sEsthuganysequence which is

clo?e%[ Io%é@eoqf Stﬂé()} lg%fgf' 815] ¢h qgcéﬂ?éﬁ%@%fﬂ%tﬂ%%ﬁ@%@‘ﬂggﬁﬂﬁ é},gmamzed

antFEiodgz IQSmmrret el. (8293) (/198&)nolaltsu ma%,azmﬁaiaea al (198 fiadykBiol. 196:901.
(,1988) S 239: 1534- 15 bsti t ut
Anﬂ’gpﬁ%m\e;@pp AB§SA Raéé(:‘,ug 4 C g %ggf{yqﬂ, féqrﬁ e con%gnsﬁs Iseqldelllcrégof all human

antibodies of a particular subgroup of light or heavy chains. The same framework may be used
for several different humanized antibodies (Carter ef al. (1992) Proc. Natl. Acad. Sci. USA,
89:4285; Presta et al. (1993) J. Immunol., 151:2623.
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correspondi ng sequences of a human anti body.
Accordi ngly, such "humani zed" anti bodies 20 are

W@ koos®6G765 ant i bodi es (U.S. Patent No. 4, 816, 56F¢T/US2007/070513
wher ei n substantially |l esssshan an intact human

var domai n ha bee ubstjtuted .the . ) )
cor | bm?ar Pepastagt, Bricantppdicy e hwaﬁmﬁ%ﬁ%ﬁh Lheeiogof high affinity
for@ﬁ@éﬁtﬂg@ﬁ anchHﬂﬁ@ﬁfa@@ﬁbﬁ@lbl@@l@hlﬁﬁoﬁrﬁest YFH £akdv¥ (YEBA, according

anti bodies in which sone hypervariable region
to gregnethed hanwnjzod gnthi:boyh@@rmpﬂéﬁarpe by d@e@ew@ agalysisiof tegurental

ues fro n1aﬁWL ous In rod nt i bod1 sdels of
soaptndef S i Tous e RiRLATO e St Blere el BE s Beprigy FRodels o
thegpatbn aMY hutnib&l 4386hckd Mbﬂﬁnéﬂ%ﬁ)nahﬂxﬂﬁ@m&gﬁ%uhn models are
antibodies is very inportant to reduce antigenicity.
compeplydivadableandae &mlél&r foetgose shdkod-in thearel oraputer pregrams are
avaﬁlggfésxﬂlggth g@sﬁﬁg axc?gi 58]?1# gro%%pﬁltﬂre et{s?oqﬁp &?(nq‘&ttﬂakl?%gﬁ structures

of sewc'tealtﬂaﬁdldeﬂeammlﬁlegluem@eeequ@ﬁtes hhmpfrcueﬁ @f ersedisplaghpdrmits
cl osest to that qof the rodent is then accepted as the

anyeef the alﬁ%lmlﬁ of Hic reHduasdnrdlsi fHeeiosmeRfithperndidets ms et
1m1§hno’\%§{ﬁ9fﬁ)seﬁuenlcg]ﬁég q’llle an]a% 2%9981(}%;? ‘Iﬁﬁ% L Rhcdthe aﬁ)&@égé the

Bi o uses a
carpladatd mgtrogﬂatmhambinddsralnugm fInonis g, ER nssehes san be selected

e human ,anti bodi es of rticular
ndGIRITBGE S B telban At A0gerereg oS s oDk st Hatibody
chaﬁ@éferﬁ‘ﬁc UseH as flﬁfea§&iveﬁ'ﬁﬁity %rftﬁ@fa?gﬁ aﬁﬁﬁéﬁﬁazﬁ gchleved In general,
anti bodies (Carter et at. (1992) Proc

the&ypervamble re@ipggucspre é.trei:tletanétrnos( sgsntiglly mﬁmiyn@ in
lnfﬁl : I% V\g 08/ 060705 PCT/ US2007/070513 58 It is
ﬁ?‘fﬂ%? {§¥ 3011 AH that antibodi es be humani zed with

Hunsdeairivadieof high affinity for the antigen and ot her
favorabl e bi 0|Ieéﬁl cal properties. To achieve this goal,

acchraiepgntitl-lohentivedies @ theimeniioe gerbr ¢ansaneed by gombining Fv
cloRé 9H@arb‘?éjd&§{al s@i\%ﬁg sgfecéﬁ“ﬁ% Qﬁ-déﬁ\%dg)%ﬁge}%%élta\é libraries
pro

sequences an 'l ous conce unanlze
withkinogn thimae-cohsr@n sooaal setf[ﬁﬁﬁbﬂs)m‘s desdrived pbsentAdteraidely,
humani zed sequences Thr ee-di nensi gnal i mrunogl obul in .
hurgapigogoglpral aplinidrl Jikodics abihe imysatian gar bpdby ?\6 hybridoma
me‘éﬂ?ﬁs ?{ lr\%lﬁéio 9 afu foftd- hu%é{%}%ﬁlg@f %rc%ﬁsh ?or the production

avai | ustrate ay proba
of lnthnzeemdnotéwrelil antglodeo mhor behidesalbeds fouctamms, byd{ozbor J.

Wﬁ%ﬂﬁ té?? 033)%32 f%%:%f 3“@%92@%@9 'faz%aﬁ%ffyfsraéue%%hmqm

and Mbﬁztaanw ?Boil sjnewaeal lﬂéiﬁér ITRc.t Rew et 1987); %ﬁd BoctR€er al., J.
candi dat e I NMMuNog | obulin sequence, 1. €.

Immmmlyéf"é &f (1PRB) dues that influence the abil | ty of the

\(,:\2;, Ilg‘?é‘?glg% gog%rgﬁhj%gtyasnégen?l {1]19 rnla gﬁaam Ir‘r%?ﬁlea(tjl f t hab?e upon

iminlRizAtasH, BF piotludingl a ifPRIpErtSIROIGEMSRH Seibbdiad intthe al@beﬁw(ﬁd
ant i body characteristic, such as increased affinity

endogenquidmpungslobukn pr@éﬁ((tsan Hog exgapplesibbas hiegn deseaibed that the
hoﬁﬁgérlg% §£1¥ }ﬁf ?/ﬁtlﬁ)%)icli éhq”ﬁjénﬁﬁrgfe engﬁﬁg g%{%[lﬂ chlrnerlc and

getbi hﬁié mgtant himaesmshn bmdple& 1hhnrﬂsamna1ftehdc[gehdumitubbdwlpleﬂuctlon
hfe i nvention can. be cor}st ructed by conbjning Fv

Transfer of the human germ-line immunoglobulin gene array in such germ-line mutant

mice will result in the production of human antibodies upon antigen challenge. See, e.g.,

Jakobovits et al., Proc. Natl. Acad. Sci USA, 90: 2551 (1993); Jakobovits et al., Nature,

362: 255 (1993); Bruggermann et al., Year in Immunol., 7: 33 (1993).
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cl one vari abl e domai n sequence(s) selected from

human- deri ved phage display libraries wth known
wheosanewenst ant domai n sequences(s) as descri brdI/aRINB070513

Al ternatively, 20 human nosgocl onal anti-DLL4

antlbodle of the inventjon can, be
P bR R Als0 s Fa (el BB Hhgas fgfappn-human, c.g.
rodest ﬁﬁt?dﬂd?ésoﬂﬁe& ehd hdrhaﬁle&ﬁltlfbgﬁy heiRNAAHEE# R an LS BMRBRS to the

monocl onal ~ anti bodi es have been descri bed, for
starspngmoh dhuniap aKD]zctrbfr Accordimgrtontbls. meth@B widdos a{sv38Ugd "epitope

im%ﬁﬁ%t’l [ﬁtglgr t%g Il}aavlpoﬁl gilgqf aghganaéf))ge reélfn gl?l‘étg:hglg}an antibody
fragﬁ&lﬂ%talﬂd’(ﬂ%y H&gwaiﬁgra techBRds asodedcriiRaraBeve Birefihced With a
5 | munol 1991). It is now OSSI ble to
repgrt@idtelhtmany gemian %@ﬁiewr@tlp% a gopwﬁfe@y noathugpaa chain/human
cha(fr‘?g)c%w ot:Falf %Hl?n rhmjeﬁ]éc%g % rant] gerp f:e? llfgcllnrfs%lﬁlon%fJ non-human
rep ertoire o %unan an e absence ﬁ

che&ﬂﬂ’ﬁ@@&ﬂﬂ ohtsn chimenio gtobod Fab xphi@duche lumarFehairexcaiopdsehe artigen
has been descri bed that t he honnéégous del etion of
bindHig sifp drHienygd HBR iemaval of t}l%P‘Pﬁf%QOIP 1% Ben-pumgn gl in the primary
i I
P B S5 pp D TRk O RS of Pcfhoyan shain
paﬂﬁreank\ﬂmn tlod probess Iiﬂmpeatgbmmrtierrte répiagnbgteotmidingngeheman chain,

array Ln such ger l i a i.ce 'II resul t .| .
« bl B oo bR TN B s Thpbhed A dn 993, Unlike
tradifiehd| B8 @nizB86h oﬁloﬂ~huma21%996’d’ib§ ﬁy @DRaéraftlngr s te.l:\fﬁﬁdlue
Acad. Sci USA, 90: 2551 (1993); Jakobovits et at.
prontes pempleép hupssartibogd By, wiBek heger rali oe € DR residyesef tion-human
d.omunol ., 7: 33 (1993). WD 2008/ 060705
origAr/ US2007/ 070513 59 Gene shuffling can al so be used
Bispecifie'4nyiBolpégran anti bodi es from non-hunan, e.g.
rodent, antibodi es, where the human antlbody has o
si nBllsmmﬁﬁ pitibadicsgramenegiendl frefcrabsshyraan ordu i #ygibodies
thaE Vs U, SREIRARE o RTRLELARS bR " HELGH ol one
of the pitdighepietificarics abioe Dmgl a0 tled otBermio fortangeith @ Ahtigemd Exsmplary

fragnent obt ained b a di spl.ay technjques as.
bisprecas i %aw bind %ézypé’gg%fe% qPHORCS qidhePLf peotgin. Bispecific

I
R by IO Poal 1 e oD Bl Bichloxpross DLL4.
ThSelastbodes wissdss amDiLdarbindisglatrs andan smh athiahrbinds the cytotoxic
non- hunan. chai. n/ hunan chai n Lmeric,sckv or Fab
e o BT R R ek PR el ARRF BB pents g
rad%da%ﬁv@ﬁ%b@ﬁ@ﬁeﬂbp @isﬂe@ﬁﬁ\éﬁhbéﬁlest Q8 RPrERIRPRAUN q;ength antibodies
non- human chai n i n primary 10 phage display clone,
or gntibody ﬁf@g@pmtﬁ ope Fdd&/)aforﬁpe@ﬁ@rpmlqusﬁ)@ the choice of the
hunﬁ/Petl%o for anrlgtg ﬁ%e %M anntlboﬁlgs B{e Ce%vsn 1In§h rP e'?racehc[llonglly, the

or der ace |n| non- Uan C

recbﬂlﬂﬁﬁnﬁ;ﬁbdﬂ@ﬁm of 5515@9&1@: aesbodsses Fisdd B@tl%?doocﬁélé’ssmn of two
publi shed April 1, 1993). Unlike traditional

impy R buln hsav o hawrrHE kL ARa RS WeRTE g thy hemry gedsthang different

l , ,
3 SRy PS5, GBS L TBRARLL AR o
assortingntof iBingmegiobulin Bewviylaadilight chains, these hybridomas (quadromas)
produce a potential mixture of 10 different antibody molecules, of which only one has the
correct bispecific structure. The purification of the correct molecule, which is usually done

by affinity chromatography steps, is rather cumbersome, and the product yields are low.
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Bi specific anti bodi es are nonocl onal, preferably human
or humani zed, antibodies that have bi nding

wapesiobizes ties for at least two different antiBenys2007070513
the present case, one of the binding SpeCIfICItIeS i's

simefig gty encreh soen 11 B At Db BT FRaS L0 g in

T EARF 81, BRIZODEI008635NG9oHL4 protein. Bispecific
anti bodi es may also be used 'to |ocalize cytotoxic

agenArsortimgde kldsffarpitaind exqye psderBid approaTheméibadyt vdyodcedpmains

L4- bi d vm h
Wil RS ESrEDindlap S B BB A e ORI Wep R R0
imuRGAo B 1 #adofbtent donfimsetuitak NThéRishat freisabe @hvith an
radi oactive isotope hapten). Bispecific antibodies can
imppaneglelydindiwaws cliain Fonseangdomaint GaserTiseng 2 deask paghef the bipge, CH2,
anc{\gﬁg qgoé&? (I?IIT%EeIF ﬁr@(gto)s I?aé% It | Cl%JE':l ltm%agg ﬁ&lnk%ggétgﬁt)r%%lon (CH])

corthi@ingfthe S%rxwdegsa@rfaf hght ching bindieg phisedrih apleadwat loﬁthecfﬁsmns.
bi specific anti bodies is based on the co-expression of
DNAGoPnepding s nsninogtp bnEn g varrapin- fupight ands i desised. the
. f -
im0 o R T ks AN B s R o vockys, ng e o
tralﬁsfﬁ&iﬁ) into Bacabkdosf orghmsma Atomr@ddasfeopteaefitxibiity in adjusting
IobuI | i ght .chai ns,
theggps] Ml%&fﬂﬁﬁ% Qypo mﬁaﬂ%%a%mﬁﬁ% I et tihen ppeaual
ratﬂa@ ogthfeftﬁ%@ ﬁslygsgﬁdeceﬁymgreée%qﬁ Iﬂ?escon@ﬂ}uaeﬁhqﬁmqaé Yhe %ﬁnﬁﬁﬁylelds
correct |speC| I c structure. he purlflcatlon of
It 1$ I'Iil@W@t’)W pessibhologosgiricthe whdlngl s¢asienesy £<|>11 tyodhsrad thigy polypeptide

chronato is er.,.cunbers C e
et G Bar Vi A AP SfhEes 0t BUBEY ok POEPEPHER chains in
cquRCTISZRAIF MAHIBH Ficl BGr Sihdh iy raRb 966 QBHE Pardic@ladlsishifiosRd.

in WD 93/08829 published May 13, 1993, and in

Tr almepie&rrediemijodimeyEihis appropchas bispegbe pntibudicsess erynposed

d
ofé (ﬂl}ﬂrél o buﬂﬂ %eﬁg{]&t ﬁrxg%lgé Iff‘r?ég 3‘%@91%@%%&9% B9 m, and a
hylﬁ’ﬁElf @:jrﬁMMgﬂdlﬁﬁn (hamstyl @tgﬁ?‘h@ﬂtchgﬁr}baﬁ‘(@pfglvfdl@a sdcbed pinding
us to. 5 i.mMmunogl obul I n const ant omal N sequenc.

Spe?}ﬁé’ltﬁ’h%’u 87 oficeat alh ps ffaung; that thi asyAMEHISSIYSYTS ﬁ%mﬁé@éwhe
sep%fh"t’l'oﬁ of ﬂ{éscfeﬁ%d lﬂ%@iﬂbr Ceog%| OSBn [sla ﬁlo?gﬁl@aglrtegifa%%? Iob‘a in %gﬁn
combmaatﬁonssas the pneyem;h aif an comshaeglobulegligh cli«DHir) iny one half of the

con aln the .site n ssary for light_ chain bj
bisRALCP e HIe oY BendPr b TE P b 8 SFTSH e TH DR Busilied in
wd be/0l4590/ nptql RRRLr RtafgaY ge&hﬁm@ ‘tﬁé-f)%bl@i@%nﬁ%ms‘ dee, for example,
desired, the 10 i mmunoglobulin g»t chain, are

Swmﬁ&emﬂedﬂﬂhﬂbl@éb@ﬁ&%ﬂﬁ@k%&éﬁ%ﬂ&ﬁ ectors, and are co-

tp{ g&cf&og éltnfgq&) Lot t %{ ap?)fjoélz%lﬁ,gil?e u{t]%%c% L am ts;lrlr)]alr-g? tau?]tibody molecules
canby dhincpFedRe h{alxﬁﬁﬁze @fe fhentdpe 0€ h&@l}oﬁﬁﬁ@’é Wﬂl@chf draedteéred from

i n_enbodi ments when unequal ratios of the three
recpibyaialldalterailhe pissutrdiinteraes eumytsenstirasha prbef the Cul

I,

doﬁlglg é)?tBL { ﬁ!’l‘lggdg/ ?hggrgedoli}{eah% Zlg tpg%e\fﬁa’d’d oRf® 81151;119{6%11{891 amino acid
sidpohaipefdmdee hberfloa bﬁmelfnstmmab@d@pmemmle Areeplaoed whie farger side

the expression of at |east two pol| ypeptide chains in
chadpfi 18- AP BSOTBEPRIEN) CAMBHSHPBY dsVibies \iHdAcntisal araimiby size to
the@hrge Rde RRaiRAN hicTHbALd S BRI thFRRAGT the second antibody molecule by

replacing large amino acid side chains with smaller ones (e.g. alanine or threonine). This
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In a preferred enbodi nrent of this approach, the
bi specific anti bodies are conposed of a hybrid
w0 povsegbdbul i n heavy chain with a first bi ndi Pgr/US2007/070513
specificity in one arm andia hybri d i munogl obul i n
heav i n-1ight chain pai d|n a second
PToyidey Pﬂgecgein%lﬁé PFERIYS il PR St Yo e powipied end-
prodféb sidh & RMWAREL] ¢ structure faC|I|tates t he
separation of the desired bispecific conpound from

unwaped it antilmolgisohel idacrossalirked oo fiiteracorpmgate amtibbdies. For

o SO TELTRL R ST T e

bioiay Saéh seAERE heve, foltixEmpRPb&AGHRopced tosatdes RiimuRe s)¥@m cells to
94/ 04690. For further details of gener at | na{ bi specific
unyigitedelisd Y SFaeent Nor 4.6XaApleandipr Sa%t@@nt ef HRY infeqiiont¥da

91/0636582%(2@5%7%,#5 E%]&O%%)Zﬁ@v\%}%rﬁp‘éﬁ 8 egé Q o(alet@llrgggae made using

anmtﬁemhﬁ&rossaﬁlkh% RaeGode Gﬂt&ﬂble&r(ﬁ@-ﬂlnﬂﬂr%eagbﬂte are well known in the

percent age of heterodiners are recovered from
aft’raé‘éélﬁ%‘ihﬁ‘gﬂ%edd’é IUS Raentiye 4 617‘ﬁe988f aé%% VER 2ingpber gfc@oss-linking
tecﬁlxﬁqp%l ses at least a part of the CH3 domain of an

ant'i body constant domain. In this nethod, one or nore

s rmITbclmmue. fageder3ings bidgecti@imbotliice ﬁmotrhzmtibndye ﬁﬁgnentmhave also

beeglI écrlt{?aélil %tlttgrga%e t lrgeggllﬁlglea Fspegciﬁl acﬁ)gﬂ;/gs tcarl]n pared using
che@ﬁ@ﬂ%ﬂﬂi@%@ rBren&dVdrlal €ScieR, 28881 i P@S'Sg Qéscﬁb@h ﬁfce&tﬁré Svherein
to the Targe side chain(s) are crea

intdot petitiodins aot protrel Wiselbndcaveditp @dl}erat@ IFéfthJ)lz érablylents These

Iacn e,.ani no ac Si svmth
Frag By ot G 3R S i A et S B bt it to
stabiZé R0 dit 4R 24 pr&dntinR¥heiRsular draqﬂa@ forfafi®d. The Fab'
i ncreasi ng theﬁﬁleld of the heterodi mer over other

fragimorih eenprapdare grteg fe thagltwbmméffém) Begpibics One of the
Fa@"ﬂNfgagln%%wé %'tH&ere%n%ﬁe& {o”thgﬁ mF %ferd%&? \k)ﬁfi‘t e’

ant exanpl e, one O In the

mehapRehgtingitig aﬁdelsmmed)enthau rehe@hdla aainmmlt of tht bﬂle@Fhif-rTN B
5 biotin. Such antibodies have,. for_exanple,

derb‘fa&iﬁ%gb@% ¢ BispreifiG aptbRLY-sYa¢ Rispecafiq @tkbedlaﬁM%f‘di can be used

t nd for treatnent of
s ﬁ%h{sffﬂétlggtsggﬁm mﬁ&blﬂza‘gég(?%% 55 00373, and EP

030B9Jent piwigerss hmﬂi]'au]@;laattﬁi thatdirbgdtes crypgf Ha'- ﬁHdmguwntsg‘rom E.

colf N EP T GG 2 Ronlp B ToRbaC enttadi Shelaby aept. /. Exp.
Mear q78i 56l 08qd997) dU&ri%@ttﬁé‘%roH@etloﬁ ST 6Gu P Qumﬁ'{h%lgbl‘.%etc{ﬁca

umber of cross-1inkin t echni ques.” Techni ques for
ant@@d@ Féab ngolricylse diath € alarftaagb@di wes fepamtednsdctrsellfrom £. coli and
suties PO M S 08 BT PRALIC TR A BED RO bRR IR The
blspédlﬂ@antﬁhﬂmlﬁﬁ|foﬂnhdﬂlkxﬁ@€ablé3t"0€tﬂﬁtaﬁ> ®lls @%rexp‘i@dsﬁi@&ﬁe HZRY:
81 (1985) describe a procedure wherein intact

recgpipt Hunasmabhumygy beelli vt wellas (riggeethe dyiq astiyiy ef hyraan cytotoxic
t duced
rffER LRI Tl 5ol elfogent < are feduced [n

ar s¥aridbes technigica bor mzlangf bued tsa]latlﬁig bispatifsc amibopy éndgments directly
I nt er npl ecul r diSlIIl|fI L tign. The Fab'
from recombinant cell culture have also been described. For example, bispecific
antibodies have been produced using leucine zippers. Kostelny et al., J. Immunol.,
148(5):1547-1553 (1992). The leucine zipper peptides from the Fos and Jun proteins were

linked to the Fab' portions of two different antibodies by gene fusion. The antibody
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fragnents generated are then converted to

t hi oni trobenzoate (TNB) derivatives. One of the
WO-aW8AdINBS der i vatives is then reconverted to tP€T/US2007/070513

Fab' -thiol by reduction wi th nercaptoethyl am ne and

m xed wt pol ar .anpunt of the ot
horﬁa@}mwerfde%é %’3? il}glgﬁ SRR IR %ﬂa DRNOREE %I}Qieﬁen re-oxidized to
forANthé BREb6dy TRR rdiiSBRC IThiCmambil @&ﬁél@&b@ﬁt@l%@@ﬁr ®a 5rda%ctlon of

used as agents for the selective inmobilization of

antéyody ﬂnemodmarenThq)'be@hOésételqmmloacddspmmdé:w Holéing¢rrag of., Proc. Natl.

r Y, ment S. whi. ¢
AR S TIh 80 AR A LSO SR Bl Calierafi O e Bl &5 Haking
blsﬁb@ﬁ@!&mbﬁﬂﬁ iﬁtagmeﬂts EXP fragiBls coﬂa?ﬁse 2HchvE2Rain 198 8H]e domain
descri be the production of a ful humani zed

(Vi) eqraested to pBehirhpisonyiabiedlompin fthduin knkegadichaafpo short to
allct\)&g ?ﬁog‘é@?e%n gl?eot@)’oq{o s> ehctjhgrgg e Eﬁaﬁﬁn ECCO%g {yaﬁl% VH and VL
Subj ec e recte em cal cCou fO to

dotheihsof bie: Magipat bid forcad ttcb paiel wlthﬂlwconmwmemmfy ¥Land MeDdymains
thus fornmed was able to bind.to cells overexpressing

of gegharEiRgmehte ehbyrTOBNAL AP AR SRS siéest Paothgsstipiedy for

Y
s BSTE SIS AR e SHTBEN G TR s s o
be@mrpmuﬁ4ébeﬁhMmeSalokbmmkmﬂgléﬁﬂ36&0MﬁM)ng blspeC|f|c

ant i ba fra nts irectl fromreco cel |

o0 OB SRR ke ketpsi T chU R B Hor SSample,
tns?éc%ﬁ_@ﬁﬁtﬁﬁoféhes%ﬁﬁ b@g@pﬁ%dh%& PEEN. Mn@%&z qq[7 Ué() 1991).

euci ne zi ppers. Kostelny et at

Mulds(ent. aBbpdies53 (1992) The Ieu0|ne Z|pper peptldes

fromthe s, an |ns i nked,.t o
or RGBT S Pady PaP bR AR AT b TR TR R o
bivalat @fibo8PHY a\6€l 8!9&8&5 00 tBEA {IARIR HuhdBddics Bidd. The

honodi mers were reduced at the hinge region to form
antihodisef Seamepenhiarentionen F Fudtivadent paiibadiayd whinhiasdeficr than of

PR TGS U LR 0L B SR Bk

cari lgciendil oy deled diyirbetntiyantiek pricsiiar ofatuckic acidemodinahd .

Acad., Sci. USA, 90:6444-6448 (1993) has provided apn
Polypeniids shipeohibe Ramkbskn The muipig! %‘“ﬁﬁog{tﬁ S¢} $QTEPIESH gy zation
dorhhid% “c‘ﬁrée o iifrd 2{11?1% Bndin %Yf% € g?eerFéH’i{] @hfbn domain

varla I'e domai n con ecte a Iight-chain
conzpisea kdrecodsintmiof) an\Ac) reglym arh |hn@rreguhn dh this sd:anarls,hbw anttbody will

al |.ow |r|n vveen he two ngjns on the s
COIEP]%%?H KIEglo ﬂ%@ I&;ee ?rﬁgog?ﬁngﬁgl pding SHes eﬁgmgftergﬁléal to the Fe
regicrnaqﬁ@ Hﬁiefé}{ré%i mﬁﬁmnﬁ eﬁhtﬂBédi;F héefef&lfbohmﬁs@s%pb&ﬁ%m &1 Yhrdé-to about

domai ns anot her” fragment, thereby formng

elghm/bufamﬁfeg@hy ﬁqum,ohnﬁgetsbmémg sprolhe mudtiyadens gytibiasly comprises at

leagqal%lla:’f)gl bl St (ﬁ | fl C ?re? r%%l?’f & ygfpsl(f% cg'e:ul?lg) U gre?f

polSp&ptide lébﬁh(s?%orﬁbnse tho dr B8 Qhrlablé@n&ﬁﬁ &of #38hke, the polypeptlde
Antibodies with nore than two val encies are

chadpfst wap cempdse Y - inpi&2-(XPni-Eperharpia At lst?oféﬁsb‘éaf@hl’?
PR oglt e Bt EHE gt B3 B 1
andOR? irgjiredentdn areicho (aaiachr @olypaptadeo hnd e ih) 0 dak tFer 1ﬂshaane ahe
polypeptide chain(s) may comprise: VH-CH1-flexible linker-VH-CH1-Fc region chain; or
VH-CH1-VH-CH1-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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bi val ent anti body by a cell expressing an antigen to
whi ch the anti bodies bind. The antibodies of the
wW@e@so6t7035 nventi on can be nul tival ent anti bodi BET/U8t00TH70513
are other than of the IgMeBass) with three or nore
. antigen binding.sites (.e. tetrayal ent. antj bodies), .
lighiytingin vagale giefr«%@araﬂtwpéﬁ%% dBebebyhracarsPlidRmain Soleprides
corR¥RP BRI QmpHiE hight Ay ENRERUMhiH B, %Qti@@il%opﬁ%bld@ompme
chains of the antibody. The nultival ent antibody can
a Cdodgmdise a dinmerization domain and three or nore
tigen.binding sites. The preferred dinerization
A”&gﬁégﬁ’ngﬁprises (or consists of) an Fc region or a
hi ngesoheadriisbditBnth, Minsiné 668 AEd1Rncd MBdiFRhIiRPSYNMhd dntibodies
conprise an Fc region and three or nore antigen
dessriber] rgeisiareeonigmmaticd e Fai erample it hey bedesiralic o immpge the

- feEr. tival ant i el ri
LRGSR N LB ABACFIR, DGR AGFR, L8 e
varadty of tAnhntihedy branstege by Bsrodiding approprat antleaidel dhatyes into

conprises_at .|east one pol ypeptide chain (and
the gﬁ%}ﬂm#vf 10y e plidcarynthsais n Sych reiispiionsaclude, for
ex lé{,R{%féttin?erfﬁ?hﬁw&) ing&ﬂﬂ{s' i dndRr fibstRltf Y8t @%?&IES within the
mei ns. For instance, the polypeptlJE cﬁaln(s may
amooMeid qudiots (H¢h}y antibddy- (AXR)combictiontod deletion/Disertionaand

fi.rst variable .do n D2 is a second, vari abl.e
sutstifidion 1t o S Hond afChmctich s o i The, FRaiGoppiruct
posthssd30thaaeitd dhERERESHs. ahe AMiIMPaRE hiferMioRIhKPRhtr8&uced in the
and nis 0 or 1. For instance, the polypeptide

subgéra pntfrdy mayine agip s¢encOAHIGHImME thax bdsjuence is made.

l'inker - CH1-Fc region chaikn;: or VH CH - VH -Fc .
Fegtoh et e PR B Persfl rests S PR P Sntbody that

arcpr &ERERRICKt iS4 TON@tagEiARIi$ S8R Ahlah@R@StanhMp ro@igenesis" as
preferably four) light chain variable domain

dessﬁbvb@p@umégghm@dl I (APEP bt erigr T4 BB INKIBS] Alokwyp, residue or

R R R SR

gluy aiid slplagedlbyraindutpd loy pepitivelgcharkpé amirghicid dsn pwedgrablglatanine or
domai n pol ypepti des  contenpl ated here conprise a . i
polwlgﬁm_e)ctﬁéif%cvgﬁ dRei b haaHe, actisev Brantiesn- fhrscrgtino acid
r‘ . . o o
o SRR B, AT A0 PRl Sk g
inttodeciag furbhed besthedesenishedr ey tiersitay ef mbstitengl. atled, whide the site

exanple, it may he desirable to.i ve.the  bindin
for F e s <R BY 23 RSRCB OV GG/ €A RFSSRnGS tsmeifgof the
mu@ﬁfoh%@gk né%@n@@b@ﬁﬂeget&%‘ﬁﬁ_@d‘. CEor e&@ﬁlbﬁmogarﬁfyzb g performance of a
anti body are prepared by introducing appropriate
mutptiohabe given shandesanting or tandommeithgaysin ticloailecteditdhe wrget
coc%é 02)% i 1? zgndS t)éaglte%rise%s%g i%f@%o&g‘ﬁlggngfa?% I%c(l%ene% ﬁligcrlstfféfj ﬁ?s(i)rfeg Bctivity.

Ser
andA@ing b8 ktduehéOinserfibns ihelBH 6 l@movah dbicdrbex yl-8dinikal fusions
aci d sequences of the antibody. Any conbi nati on of )

rangiggdn ilength fromeneiresiducdn golypemsites contriging shupdird qrgnore residues,
' f.i ' ct. O fd
o 8 Y Pl QB SRS L, ML IS s o
ter@imahmsatiods alctude ah antilsodyayithen Natmodalaeethionyt deeiduc or the
ubj ect ~anti body am no acid sequence at the ti t hat
antikpéjﬁ 2&%6 toa cy,tga)éic polypep?ide. Othe%I %Insertiona variants of H}% anl‘glgody
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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15 A useful nethod for identification of certain
residues or regions of the antibody that are

wee@Bese7esl | ocations for nmut agenesi s i s cal | edPCHUSI0TIE70513
scanni ng mnut agene5| s" as d@escribed by Cunni ngham and

o Cliebngeisi QgD es besay etha i pkrber plRged Sinked

ref@@@d &%@uﬁﬁﬁﬁ&w 8Bt léﬁﬂ)oﬁ?drﬁfegnm@t%ﬁo tHH §de ¢hdh oChspSthsthe
and replaced by a neutral or negatively charged am no

resai@lr: d Tbﬂﬁgleppdeekqnatﬂey amaaxgm@eX@mQ@arptﬂSpaiagmpﬁé)hre@me where
x 2 theHi nt erta(%rt1 on h rr}1 f‘r i
3%‘95( @‘8}?0 FHoTE RN AT %ﬁe& ef%%%% 8?1%6‘4&8%’% Aty RY
attdcHAehi MB¢ cHBASIdIAY hioyety @ thbassdishd §idd tims TRENthRMResence of
refined by introducing further or other variants at,
cithsy of giese ripeptida ueSBHSRAYRAPHGN creFien s PotgRiislezlyaesylation site.
-5 a0 A8 A BTG, Al SRR LB amine
galnassé ootyloe: tp ra&dfﬂtcﬁlymnﬁﬁihmd:(ﬂ[osealc&lmbﬁly sbﬁn@dit&hi;él)ﬁmbhzﬂthough
erformance of a 25 nutation at a given site, ala

5@é%ﬂéfﬁpwgn%m?@ﬁ%ﬁvhﬁ%g@ﬁ@ésosbwe onducted at the

tar I

- rBitofaf BBty Al s Rl LNRRRL B33 iently accomplihed by
altkimgribe anind selpeqnaee |sm<sieﬂhau 0osntaing bmdﬁ raoterd: {h@ab«bﬁre}ﬂescrlbed

i B EUES S DPY SR ST BB R o R AHAFLER B e made

by ﬁf‘esddqﬂf‘o% of, (ﬁf%uB‘ﬁitutlcﬁlsoy Bhé 8SREHERERe bﬂ%%o‘hi&%m@ﬁes to the
single or nultiple am'no acid residues. Exanples of

seqaenqe@fmhmglnai%hbmtyr@on (M;m&@ﬂeglaﬂosadﬂﬂpb@dgs)w th an

resi due or t ant
oSUBEORe MR St e rslopn B8 PR et b R shpro may
be Elli@edi NEdrqen ler@rhtﬁfbblie@ withcd MeRrd &ebdAkea sth&tﬁrb ﬁlaN'lacﬁﬁ fucose
C-termnus of the ant] body to an enz

A RDEPR IGHC e19B10) DesHiac e S Thes SaLad et Renp Ui
20041 T BPlie ot SRR 200 G881 RIEE Haiko Komvo o Lid)

Antipgdieawitly a ®iisebigirg Weac bty kpdebogam e [ Gidkek) uthHel dak]ﬁﬂiydrate attached to
refers to the att achng{gt of .the carbohydrate noie

an Fe eegiqnyed the, antipody a ﬁ‘cﬂ@‘ééﬂ WO 2000 S8, Jepp-Mairet >e/t al. and US
Patbhi &R 402 @egﬁﬁﬂg @?alasﬁﬁﬁﬁ)@gfeg Qidta® Rlabt Ve %@Qctose reéldue in the
re

asparagi ne- oni ne ere is any am no acl
olignseenhtrige attdche] toaamd’ dhgion @f d@mntlbody greqerenicd sn D 1997/30087,

P e e T el Ravred g R SALE R Bt 3

corRettheS artfbolifeg %@thta'lt'efé@%f%ﬁy&%%%tﬁ@l?eﬁ th %@Fmgmepérb&ke See also
creates a potential glycosylation site. O Irnked
USR0p664 Y86 (bimanefeenk) ancantigen-dindaghmeletules wohenaslifieche
el rlsénN- aceyl gal act osam ne, gal actose, or xylose to
BV roXyam no acid, nost commonly serine or

thr Eﬁ@pfw@rre%ﬂ gl%wglhtlo@vﬁydﬂf BRI PhipAi8edn Fe region, wherein a
5- hydr oxyl ysine may al so be used. 10 Addition of

car@@@b@é@i] NETIOT aéta@l@é te hethisereginnlasbs fudose. cotphemrians hyve
mRCRIRDCAs, ShASIVILL T AL aRRRUENEE G amin

acitl sulpepitiode tieedu emddstuttharimijrdvecnkBa Cg fqummablat substitutions at
si.te The alteration may al sg be
pOSAMSt%)%n 3B angjpr %ij‘b%fttp? fi¢ FestPEY fwﬂg)Heapg ﬁgFeéldé‘%%)n heagples of
puﬁlﬁraﬁ Igféterdeé' géfﬁ& &rpatédh%r ‘Afed &E}ﬁ:léﬁft” 1@o@ich HcNdde: US
ant i (for Olin cosy tlon sites).
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
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15

15 Where the anti body conprises an Fc region, the
carbohydrate attached thereto may be altered. For

W@ z@spbwEys ant i bodies with a mature carbohydr at BCT/US2007/070513
structure that |acks fucoses attached to an Fc region

206 a S ool Dby BT 5 RO ARG By 0ol e 363,

2049y Pwas Halo 0 Kegy 212 O Kkazdit 8 ol J ARSI BRAI B%: 1\@39112&9 (2004);

bi secting N-acetyl glucosam ne (GlcNAc) in the '
Yamanb&hl}adkmt el Bietadhdddang. F0 6ah (F)4).eGkanples of dedl lines producing

defﬁfosg a edy aﬁlgirbe i ef R gﬁie%og nggﬁ%loggéme ﬁé%&otéﬁ%@syla{lon (Ripka

et a‘mflﬁchogioﬁﬁerWBzBpI@k 1past3- me(lg%rgaUSq&eA@gstfs 200310187108
ol i gosacchari de attached to an Fc regi on of

AlaRiests okyandr W Oy 21941056413 Alvbiq.rgwmj@gwcwllpat Bxangple 3¢), and
89

2850t A3 0. 9ORREPR (R0l Sy A0, YOISRRLARTOAO ct
(Y erpareoblydlikabea/aBloaeh eﬂzote@ 8e6 Fc(20egj)on t hereof . See

also 25 US 20Q05/0123546 (Umana et. al.) on

ant A@@W—eb‘iyﬁﬂ pﬁ‘garmg{ A 4N A¢1H sng)s(g]itlft}ogdlanant These variants have
at IQASY GRS ¥ih ol 1 redififc RY(RE Qﬁtﬁﬁ)ﬁx%%\{ﬁ&ﬁ’é’ I ?Iac@cf'b&’ Q'Eﬂfﬁé?é t remdue

herel n conpri ses an Fc reqgio er el carb rate

Ths sitasoff greatcat insectse doﬂsubztthetldﬁal nmgalgemesisandadsdé the dnypervéiuadjhe

vari.an ave. i nproved A nction. ti.onal l th )
rosiihs, G B AR PR ST T CPreiet VB R i e o in
TaSid bﬁﬁlﬁéﬂv‘thb ﬁ@a%llﬁ%"@ﬂ' SkdTebd albsitafibier 1f §irﬂéf1 QWK tiNes rds@lf in a

exanpl e, substitutions at positions 298, 333, and/or
cha@ga lmlﬁlotdgecal:@ctrvet@ tdmn (IEme mmehalm@a@esx@@pmu@égd "exemplary
sub%ﬁ%%h@ég aglg Iug% [%S(r:] Tt fes%rgboe% g)gfi VH’PI S ge];nl'lc%gos Xrln?ntoeadcid classes,
ma# 86 3tk édDdid MOprIANEs @&3&9@@1 WO 2001/ 29246; US

2003/ 0115614; US 2002/0164328; US 2004/0093621; US

2004/ 0132140; US 2004/ 0110704; US 2004/0110282; US WO

2008/ 060705 PCT/ US2007/ 070513 65 2004/ 0109865; WD

2003/ 085119; WD 2003/084570; WD 2005/ 035586; WO

2005/ 035778; W2005/053742; kazaki et at. J. M.

Bi ol . 336:1239-1249 (2004); Yamane-Chnuki et at.

Bi otech. Bioeng. 87: 614 (2004). Exanples of cel

i nes produci ng defucosyl ated anti bodi es incl ude

Lecl 3 CHO cells deficient in protein fucosylation

(Ripka 5 et at. Arch. Biochem Biophys. 249:533-545

(1986); US Pat Appl No US 2003/0157108 A, Presta, L

and WD 2004/ 056312 Al, Adans et at., especially at

Exanpl e 11), and knockout cell |ines, such as

al pha-1, 6-fucosyl transferase gene, FUT8, knockout CHO

cells (Yamane-Chnuki et at. Biotech. Bioeng. 87: 614

(2004)). Another type of variant is an amno acid

substitution variant. These variants have 10 at |east

one am no acid residue in the anti body nol ecul e

repl aced by a different residue. The sites of

greatest interest for substitutional nutagenesis

i nclude the hypervariable regions, but FR alterations

are al so contenpl ated. Conservative substitutions are

shown in Table 1 under the heading of "preferred

substitutions". If such substitutions result in a
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change in biological activity, then nore substanti al
changes, denom nated "exenplary 15 substitutions” in
waaimBeewps or as further described bel ow in ref PCPOIS®OT/70513
amno acid classes, may be6i ntroduced and the
oducts screened. WO 2008/ 060705 PCT/ US2007/ 070513
TaE Fable 1 Oi gi nal Exenplary Preferred Residue
Substitutions Substitutions Ala (A) VaI Leu; Ile Val

LA K \Ju \I—l l_\\JrJ, NA T
A{al gy n; Lys: Arg Arg IIe(Yé

Arg h¥P G, ASTT LyS 8 HS; Ap’P‘rXfé
gi ) rred
ey (o ou ren IR, (o cor a1 St
(
e;

ly@”Gln"’Dl@n NOorTeucine Leu (L) Lys
l[le Met; Ala; Phe Lys (K)" Arg;

A n;| Assr{NAr g r(@n I(IM Aﬁle,ll,ysPAEg Ile Leu Phe (P®IdTrp;

Dy ~ [ D\ Al o Al o ar [ Q)

; . ; p Y |y| (T —FAra A& - =)
Thr [THP Cthr (ﬁTu’\/é?n Ser Ser Trp (W Tyr; Ph Glﬂ/

Tyr %k (@5 P, Hhey Alar; Ser Phe  Val (V) lle; Legg Met;
Phe:;l I'eu " Al a; Norl euci ne Substantial nodificalions in

t he lﬁlol(@gl cal Aonppbrties of the antibody are ASn

accauptH et L selectd a1V stbsttuttons—that—dffer
si grlq1 ngntly |Ah§ptﬁ r effect on maintaining (2 the

stru@iyye) ol tirgapol ypeptide backbone iIn the afga of

thelsubstitutilon for exanple as a sheet or heljcal
conf|&HsrHd) on, @ Ghe LokiaAtge or hydr ophobi ci ty| 812 t he
Ile (T) Leu; Val; Met; Ala; Leu
Phe; Norleucine
Leu (L) Norleucine; Ile; Val; Ile
Met; Ala; Phe
Lys (K) Arg; Gln; Asn Arg
Met (M) Leu; Phe; lle Leu
Phe (F) Trp; Leu; Val; Ile; Ala; Tyr Tyr
Pro (P) Ala Ala
Ser (S) Thr Thr
Thr (T) Val; Ser Ser
Trp (W) Tyr; Phe Tyr
Tyr (Y) Trp; Phe; Thr; Ser Phe
Val (V) Ile; Leu; Met; Phe; Leu

Ala; Norleucine

Substantial modifications in the biological properties of the antibody are
accomplished by selecting substitutions that differ significantly in their effect on
maintaining (a) the structure of the polypeptide backbone in the area of the substitution, for
example, as a sheet or helical conformation, (b) the charge or hydrophobicity of the
molecule at the target site, or (¢) the bulk of the side chain. Naturally occurring residues
are divided into groups based on common side-chain properties:

(1) hydrophobic: norleucine, met, ala, val, leu, ile;

(2) neutral hydrophilic: Cys, Ser, Thr, Asn, Gln;
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nol ecul e at the target site, or (c) the bulk of the

side chain. Naturally occurring residues are divided
WO ni0s8/0gr7eups based on conmon side-chai n properPCEES2000070513

(1) hydrophobic: norleucine7 net, ala, val, leu, ile;

(2) neutral 0 Cys, Ser, Thr, Asn, Gn; WO

2008/ 060 S‘C‘%’r %Bgﬁbb?/ 070513 67 (3) acidic: asp,

glu; (4) basic: his, lys, arg; (5) residues that

i nf | uencE)ReFhivrlyeatétion: gly, pro; and (6)

aromatic: trp, tyr, phe. 5 Non-conservative

subst i t utd)aessdugis |that errﬂv@nce dnohenyitiignaglyepioeandf one

of these classes for another class. One type of

subst i t ufG)@mahaticatrpayt, phavol ves substituting one or

nore hypervariable region residues of a parent

ant Noadynd{eevagive dulbtingivng edll efitall éreanging iaboeyher of one of these

rall the resulting variant(s) selected for

Cb@ﬁ?‘ﬁépo%éwgﬁ%pnent wi || have inproved biol ogical 10

Pr opRE HfeSof rsﬁll)s?l'idtt?%af \erltaﬁfalngéﬁlgs%ub@t%ﬂl? ge & rﬁme\'ff}h&garlabb

t hey are generated. A convenient wa r gener at |
regguciesigudstfiatpatdno amilbodar(e and Bummzﬂd\mﬂluafahlantlquy) Generally, the

resﬁ]&bg E’grté!?qotéb gﬁi %bfoa 21%%}6{ g e@ >nt 8" 1 gY lggifg\\ép%réa?olo gical
propeitRt &dathR 18 BREFAER an@bddyIRES '\&@1'1&1 tﬁ%é}@ Rfdrdted. A convenient

substitutions at each sife. The antibodies thus
wap éregeatratingsush sabgsipltayetivériantn ihvoluerenitioits mphegieon using phage

. rti.cl es as f ons tp the duct o
aispRi BESfY R are e e e SRS el guotl ol Rl o Bonerate
all pagsitﬂ@ml@ra%ld fhibptitaa6eanesk K. teilahtibddia!tBed gakrated are
activity bi nding affinity) as herein disclosed.

displgyest @em f( I@mf:lérem Plrage partigled as Eisiony pethegenabi erodagfi fM 13
pacgég%&gvgftﬁper%%irhg@ gﬁ@ Hhe?ét acp fl%@ gg@@gﬂ}t?g e&i’;‘gc?é‘e%%& Yor their
biot@sdall H&d/itgqalr blhdﬁlgragﬁmtyg rak hereandiboloded. anbdidgeto 1dent1fy candidate
b|nd1n Al ternatively additionally, it may be
rﬁglo’ﬂ Stenar W@lfk?aE?Iy aéanessﬁ’“HE?ng]é‘tagSn%fs @Rde
petﬁmﬂeg%‘ iRAtik )hﬁ?%rv%ﬂﬂﬂk CSekeidiPrds BB éJnYn % ifRQhHY %o antigen
bet ween t he anti gen. ont act
bindewi d\lesnaivdlynei aghihtmnahg, it esy b bsneaﬁceil camail watagsydtdrstructure
ubstitution, acc i ng, to.the techni ques el abor. d
of B Aa e R BRPlsS 9 b P RGaRen S B ek HE PaRRE end
ant@lenV 80k Ract PosiiiRh Bd ﬁé%ﬁ%rﬁg &§dicH GredaindRIBERS Fhdbstitution
herein and anti bodi es w th superior properties in one
aCC@rdlm)‘FOethﬁ édchignes ealgtspeigztsd hqylnb dOnpglsaet etiantrarg genchaged, the panel

of Gl Q8 T etes G PSRl b AL Rh PR RD ARt Mpifor
prop¥rtids UG cirim&t rétetdnedsakn@uwnbe Kelédi@l R furthbh@s&lopment.
nmet hods i nclude, but are not |imted to, isolation

f r oMugleisaacist mpleswlay encoding AHEO agid sc@enerayaiieals|af the antibody are
preggr%h' rb? g?%n@w effﬁ’d(g kn%ﬁlﬂlﬁ? p%gart\r/r:fc}{eQ%]ﬂl%)h(bag include, but are not

repa i gonucl eot
limstietl €0, Ghdla&mtnédjm Ambage Rewics (in AtdRastl bﬁg&m@ﬂy SQCL&nﬁig amino acid
cassette nutagenesis of an e%rller pJ.epar e rlané or
sequence variants) or preparation by oligonucleotide-mediate (or 51te 1recte )
mutagenesis, PCR mutagenesis, and cassette mutagenesis of an earlier prepared variant or
a non-variant version of the antibody.
It may be desirable to introduce one or more amino acid modifications in an Fc

region of the immunoglobulin polypeptides of the invention, thereby generating a Fc
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30 a non-variant version of the antibody. It may be
desirable to introduce one or nore am no acid

wore@siswei i ons in an Fc  region of the i munogbPGbukim7/070513
pol ypepti des of the inventiésn, thereby generatlng a Fc

WO 2008/ Q§0705 PCT/ US2007/ 070513 8 on .vari ant.

fegﬂ%”ﬁ‘é“‘ri& if T9EPP JATATHARAYCORHYISE & ACHEN F%‘P’&% (cg.a

huR S HRNC oG8 1863 o gt PRl I combaﬁa ah Q%&&cd &@ﬂlfﬁgmn (e.g.a
region) conprisi ng an amno acid ification (e

sulsuw@ton) aftoino 0y mare mnmoolmdmmeloammbldmg hapafsi ltlngmeystelne

t ,of t d
in i PR o AP ERET RGO b et Rep ARl Bt in
sorE®8hBoddh8darf ddibollylused if HEEMRITBO HicTBRnSion @fhy&;ﬁ?ﬂp@@@ ¥ne or

used i n nethods of the invention may conprise one or
MofRlETHIANE pAEBPRCh BeMplariEpe cauntamRiriAntipody,ses. in the Fe region.

Th@s%%ﬂ{ﬁ%cﬁgsr o R&Héie qre in gugsttd& IISIC[ gagf% aﬁh a-fr %ﬁ?%requlred

I és moul none ess re

forskstepeutia mantyerslcsmpmdrte ma:nmeﬂid tylp® l’COlﬁIh&ipalﬂJEHblf @(al:ﬁpllé iift iy
as conpared to their wld type counterpart.
thoe%ﬁb@téertwp afteratiphipegthe maslstin Sisrgcaesionthas le%?%ul& ghaltered

(z.é%%lt?iaéglp{r&eh%‘? difinf gl eldd Bk Hh/gr ngtéleﬁ&éé@ E?@hé ekt

her I npr |n1n|sh
Cymtakiaty M), egens dEprndjenWO%in@ﬂbx Bed 4lyo DGXan, & 8Vmter Nature

52 TR CT35 Bty Yo o 2000 TR AP o 53 84 o2d0f Opg29351

cofc@h®tY othir ex%tn@% B EL re ARy MDY 39@@@/429?’1‘ g@éﬂé)%dCWbe r

exanpl es of FC region variants. WO0O0/ 4 (Presta)

20Q¢eb A2 Eb@mgsm@‘ltﬂwmam vateats itk 1rapmv¢;b@ydlmanslwdtbsnding
to It IERERe o el Sl PR et Shec el QisbEiRrad fogein by

reféro& BREadIQs] SRRIBI d2 aDY. BlefEianoe g 684 -66UF200 19N iAkB8dics with
et at. J. Biol. Chem 9(2): 6591-6604 (2001). o
incpasgdoindf lbees wnd Fmpriotied biadieg te iernepnatalsk aisgentordFekel which is
F
res?&ﬁgtg% golrtkg {h%fé}% gﬁ{te?gar% d ce}g %O@Qtfecl{l {(F@Rp%v aéé""ﬁ‘ tlﬂﬂ%n%l 117:587
(19f76) gl Ki@yteerl étlnﬁhunol D4:249u091)), atd desbB8Fed 1@IMD5/@004934A1
et al nmunol . 24: 249 (1994)) are descrj bed
(Hmrpmzbb 5?1@@3 a@émaewemmﬁ%%ﬁc &g oy with ong rggore substitutions
|
the?&% g{ﬂ?{ﬂ dtﬁﬁbgﬁ%mﬁcﬁﬁg 8?%6\’}Emglr5§9ﬁ1 ?r{p]l? ég(\}{e I'Pc@ﬂ%ipﬁﬂe g?rf s w1th altered
Fc repmproamino aFclRequdRotsyephirdascd ar demmtasediCl b biaddn@ cexpablﬁty are

ety e Mo B DT an el BB5 o Sh fogpent
pubRatibnslPé sﬁ%’éi‘fﬁllly mgﬁf&élt@&lgereﬂ_ﬁ%’ &fé?én%@t ScOfalsh hféﬁ@ogle etal. J.

patent publications are specifically incorporated
Imendi ¢ Tef B¥e@060). See, al so, ldusogie et at. J. 25

64. 4178-4184 (2000). Anti body Derivatives
An?ﬁn%%ékm%% fes of the present invention can be further

nodiThé estitodics @Rt prescatiivEdtdnalan BO MRtk edodefRiab Sontain
nmoi eties that are known in the art and readil

addijenal apmroteinpeeaus maieties thas eradgiostn iaghasyt @I&blleéglibwaﬂable-
Preg%ﬁﬂ))/%g&% %%@ S&lf}ﬁlb}:lé]ﬁor %@%ﬁ&%%@%ﬁh%tgodggkeﬂ%%ngr SHuble
polpoleysreN @ -Ti métingosamipies oﬁmtem @(blub]em'ol}eﬁiers include, but are not limited
to, polyethylene glycol (PEG), copolymers of ethylene glycol/propylene glycol,
carboxymethylcellulose, dextran, polyvinyl alcohol, polyvinyl pyrrolidone, poly-1, 3-
dioxolane, poly-1,3,6-trioxane, ethylene/maleic anhydride copolymer, polyaminoacids

(either homopolymers or random copolymers), and dextran or poly(n-vinyl
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to, polyethylene glycol (PEG, copolyners of ethylene

gl ycol / propyl ene gl ycol, carboxynethylcell ul ose,
wa@leoostentps pol yvi nyl al cohol, pol yvinyl pyrroliPOnes2007/070513

poly-1, 3- dioxol ane, poly+%%, 3, 6-trioxane,

R Ay e
oxidEXin e%hd@%béfo@wﬂér@yﬂol})@y&@ ORIQGHRT }Qﬁs ge 2., glycerol? pol3|/V1nyl

PCT/ US2007/ 07051 69 pyrrolidone)pol yet hylene gl'yc
alehQipmdpineuTeS @lbl;ﬁoﬁl P(Hmtbpl@nq/ glyral, prcpmgnalqjﬂlrypy magdave advantages

in Sp g ELagS GXLBGIGR RUH T ngPRetRY R PY ol fotecular
welBhX taul @Gyt @thed BolteitybenenGhotasdr oww@hmtaemm@ the

may have advantages in manufacturing due to its

antdogdymaytwary. gndéftrare thgpneo Iﬁcgoyyf@@rs aEpyattgehasl thghigan be the same or

dif LR G n%éleéoﬁ‘ﬁg&f&al RO fBY: B9 ARG n%ryE?eg%Phed

deriratiyatioingdn bt derfinktd dasedrg qoqamimﬁ@nsaﬁduamg ash adt hﬂnhed/to the
can be the sanme or different nolecul es

palflﬁléla]‘rMﬁB@‘Fle%%f}lB?thnﬁ lgé they anlggp@bfﬁgrb’e 1g§)g2yefiowheqher the antlbody
i

i R i R S

Scmamﬁzgg"mf mtzlpﬂmpearzﬂu desired pfopecridsons of the antibody to

be wEgPher the anti body 1 derlvgél %8 Wi |
ﬁint? 5510 éﬁ?eﬂw&ﬁmﬂ’é‘fqaﬂ 8 CRYAdrEFger thetrc
phﬁ%aﬁ@ﬁ’énﬂ%lﬁﬁ&p&t"‘és‘ &@%&5%1 Wit dR8k b Qaﬂi’(ﬁ%l%%atyb RRoWH & the art.
anti bodi es of the present invention can
In sohm%mb@mz@tel, sngibodibeine chyhgtsiioal fbtﬁiemltﬁair pOTo pébtnldeg to

Ii% argd[/(?rl I‘%glll(ﬁ o 8ﬁ'§[10§£%]§ %E% Vr%g | g ggﬁﬁé%s gra(cgor W dtion or

blo@ﬁﬁ% € mwhzte@bpfi&rdomytréuaen@[ecmf agﬁilnfgl aed/86dit@pdén or blocking
and/ or reduction or blocking of Notch receptor

of Neich yegepen bingingy terDlrledi @a/op Arorotiop o Rdaibelist C%P@hferatlon
and SERRRTon ANSHH ORI IPU RIS Rl G WGok ibiv AR O Bleria)
diffdkddiatie) dhfor Iﬂhﬁjﬁﬁbm Ofltuﬁfor engalanetif@diors @hd/or treatment and/or
proliferation; _and/or .inhibition of endothelial cel
PreHPIft¥°é‘rQ5f Reihmer Gkl PErrativg diseTee argrragserapnddern tgatment or
pre%ﬁ%o%rcﬁ”'atdlﬁ)trﬂiegrassoéfa%do&nﬂll phica e%ﬁ)&@sﬁlfl ab ORItV Y Caﬁld?cfr treatrnent
perfusion [or treatnment an prevention of
or pravartion ©f kdisordsr kfseriatadwetidNstwh dereptor eapmmemd/mmdﬁwy
treat nent_.o prevention. of a.di sorder. associ ated wt
b LR e Lans RO G Sfupher gt B by R RS pE freay b nciuding,
butFHo@ ﬁﬁﬂ'@eﬂ%‘ I‘@-fterﬁ‘urgﬂl §&fu@§crln§‘5a%ﬁﬁd) adig Qnéll%&g‘ nNﬁI(&ﬁaturmg size
recept or expreSS|on and/ or aCtIVHé% he puri f
excuriorbloigh esessan lln@dfomqrhféograhlar@rlﬁ b mash &pyctaorg@try,e@l ofchange
Cmg%%dyglmncl d1 %t not limted to, N-term na
Shet A §8?é’analy5|s non- denat uri ng si ze

25 ﬁ?(@drﬂaﬁi &ﬂbcﬂillﬂbnt@ besuRentibAthéagivoal® pegfuaghierein arc
EéHPLC mass spectronetry, ion exchan
an

it hisheeiesd actbapailp seing egbpdimen %Sn theentihpdies of the present
1nv§ﬁ@&1darg'?er§{e§i f81f th%ﬂeanf Q%gt?ﬁ# ﬁg acthSr %telalaﬁgé aC{l{ﬁE}??éﬁ%??%lat are

ereln are ana biol ogi
kn@oirn taahodhdrent g uieh deaid 1nbmde edthofit ]hrh&atpfr&&@niirect or

|nvent|on are tested for.their _antigen pjinding.
corgp,qt}t\yielbyl 1%%§s%tqs§1§ﬁecg§n}fﬂlleﬁ éucgf% a‘(‘ffgtefrh tsa];aélgolmmunoassays,

ELISA (enzyme linked immunosorbent assay), “sandwich” immunoassays,
immunoprecipitation assays, fluorescent immunoassays, and protein A immunoassays.

Iustrative antigen binding assay are provided below in the Examples section.
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30 known in the art and can be used herein include

wWithout imtation any direct or conpetitive binding
wW@s®apeo705i ng techni ques such as western bl ot SPCT/US2007/070513

radioinnunoassays ELI SA (fenzyne Iinked i mmunosor bent

ass Nnoassa) itatio

assgij%”ll it @@8@9@%%118 @éma ﬁf’ﬁﬁﬁ %&noclona
antiBAHR QRS $8¥Bete wWilhl au% b.ald. e 28nb| BETY, *Ah&l/@lf DRSSO JREr binding

provi ded below i n the Exanpi es section. WD 2008/ 060705

to IPETA USRG0GNgR0Esk 3ntif@li¢sinsluid¢ hnthodich ¢lrat efrcbgmuzerem DLIdhmpitope

ntion prOV| es a nonocl onal. dle
thal [RAEE sl shl QiR 1D g Dz GRIOBS 03 - {15266- 2614,
26.26, B2 /20hd/6O2k 81 08 udh ddeipftor baftibdick. caPBe Bbﬁlﬁimfbtyl skfEning anti-
ant i bodi es incl ude anti bodi es that recogni ze an DLL4

DI&dihybpdomg ﬁmem%artth@rbmd@lgat@ immabileger AP <L Anintdemipgtion with

0GR A 2 B o th ™ o 2 anaody ARyt bt
coriihAigrethpbtos aﬂitﬁﬁmllyﬁgllaéﬂme tl[él.d;cﬂmhly bf belewnlabeled antibody detected

supernatants for binding to inmmobiljzed DLL4 in
in t8g ﬁ’ﬁa@qttcplalﬁewctr}blnqhag a3 MpaEedig thegnamt obBouyl, labeled

o g i o T L AR no) angdy. Any

of the chmpetition Ebdihg dssapt didsoﬁlyeddmr@n taedsuitable tfdveuss ubfhedoregoing
conmpetition binding mxture as conpared to the anount

Prog§e?BBund, | abel ed 10 anti body detected in a contro

bi nglj Nt ¥ipece tiEORl &HiidhPPovildsSneMandL (#moRBdlonal antibody that
anti body. Any of the conpetition binding assays

cordprsss phedr meree(suphaaﬂeZ Sud tabh&of @rHVYBe of an 2hé, 2@43@6@%26 34,

r e n on .0
andf 5 fiood? ARSLI I BB it SobiheS s 28pBESE Gfr more
HVR(s Y38 2656106 1a826220 36.%4, a@/o@mgpantﬁbdyw&sb@éon@ﬁucted by

26. 6, 26. 14 26. 20, 26. 34 15 and/ or 26.82 anti body

grafipngsne o mara EGHS b iomal6- Grti Hodg-20.724: 34 andipt 282 élﬁé?OéV onto a

e 3RS ke lon® <30 a Pl ahibqdsBegimesd Rty ARG To he
comp@l&h@ﬁﬁgngﬁec@lﬁn&ﬁof@he ﬁzﬁeritél, anZibod@) iJor gﬁoﬁs@ns@rsddpmhce of all
26. 82 _anti body onto a anti body. sequence
hurgapyantiboriigsdh thamartisylyy S%@aa% fietﬁwrewa tibpge bkt arsoppechain,
f
5 ESHERL THE OSSN G APl Bl oo scqenes
withrt withdires:comparhenganmsiacuicgionsapgmoe(p), of rectmbipantehisadells as

ody. | i ght or heavy chain, and expressing the
dm?@éﬂf? %’ chimeric Iight and/ or heavy chain variabl e

reghh@fn- 15@1941%%6&)5 of thed 1hbe1ﬁ6n\gb§§amg @6 %ﬁﬂjltil@ Ederéﬁles described
constant regi on sequence(s), in reconbinan ost cel

herai carids obtaired tyecwiening AntiiDIBLA ybaidomtaadiinss farfthe Hesired pr0pertles
by Iilgyyﬁ rH:Vlgl%ﬁn %tﬁg%sﬁ ntgextegr]lz) CFU gfl AW LPE IEI}OIIlﬁ(f onagSElE Y odeyd[hat blocks

ta In y screening a

or dVER beiBIBEk tHeWnefind OFf NbiR r@i@pﬂofsﬁl@ ropRIdekiesd, tHycandidate
conveni ent nethod. For exa if an antl-DLL4

antihody chibhatesEafn bbusdntgrfa)@nmr @lk @ssabrsu@ib@eﬂsa FRORPIItizE Rindiee
EL(E:)%Ar]nggbg%l {1:1 %v%g%ﬁr%gggtte ]94"‘314@ a%o@fﬁﬁg ?gntlb Ia§ In an excess
of tho Maeth ﬁeb@ﬂor&ﬁf&ﬁtﬁres&lﬂ d:elyeﬁai @t@ ﬁmmeﬁﬂeﬂ pl&mesbarrd:ih)cnmd antibody is
detected enzymatically, e.g. contacting the bound antibody with HRP-conjugated anti-Ig
antibody or biotinylated anti-Ig antibody and developing the HRP color reaction., e.g. by
developing plates with streptavidin-HRP and/or hydrogen peroxide and detecting the HRP

color reaction by spectrophotometry at 490 nm with an ELISA plate reader.
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ELI SA, wherein plate wells are coated with DLL4, and a
sol ution of antibody in an excess 30 of the Notch

WO e@86wmns of interest is |ayered onto the coatRdI/US2007/070513
pI at es, and bound antibody7is detected enzymatically,

cont t he bound ant.i bod h HRP-co ugat ed
antin 915 © @%ﬂdf %H t‘18 PTSFYRYRAIQR éal){tslﬂpfatqsgné#me aﬁg%fgfothat
oéggs\égsl Qﬁﬁ@&t%ﬁ?aﬂ'@?ec@&j RRctloRRGH O mak€ itY: de@i}fed candidate for many

devel opi ng plates with streptavidi n- HRP and/ or
apigdii@yen wheshotke delf difdofdbe erftbiody in ieo MRIPpastahbyet certain effector

fung RSP T 5D B DRR ot i Rab B s stk R T qeatain

emBOENRIHROME PR RttivitiBEo Mhe pRIdLcddMBRidogbbeRR bRIREALRY téBnsure
altered anti body that possesses sone but not all

thaéemlwlwﬂesm%pméﬁ@s aigin@htamgle [ virg @dQr freyve ayiaioaity assays
carL| IS)J cqgiagé‘ced ?ooc%nk“% fleo{éﬁuét{bny&{p?enof '8? C% Zlnc!/&f ?D@E atctlsltles For

rtain ef

exa‘nnpletHocreeeptcﬁrL(EhR)alsmdlcﬁgphsapEMn t&ruﬂ)nddiKEéZ) toagnBure that the antibody
unnecessary or deleterious. In certain 5 enbodi nents,

laCkfhEchcbla@mg Vhance bkejy latqlfélgpfﬂa@@c@avmwhwcrgtamﬁ R bam@ng ability.
FETRA s ADEL SR TP PR

rnoﬁ§ SexpfRE FOER £ PRERAtAE FCORUP nF&R BX B@lon on hernatopmetlc cells is
ct|on/de eti on of CDC and/or Al activities. For

suremamdem Tﬁbler%@elpﬁg@r%(l Bt Rpvistin dmdwlﬁlrasmg Ranlnygunol 9:457-92

(19%?ﬂ dxﬁtﬁg%ﬂ]télﬁ 8§ QI? L{{(\Z1 rto a?stgg&? %‘é‘%&@&% ACHY, lV kss FCXﬁ%ule of interest

is de€drictisn ESRmtdt N 8906962 bt ¥,82 1,83 T hesdiul d’f&fctbr@@ﬂld for k@h assays
medi ati ng ADCC, NK cells, e ress chll only

incliisle meripheraidrensmeronse sppealls ?MC) apngd uralalﬁdlefte‘gﬂﬁz) ¢qlls.

TS T Py 5 T
in Ry, e.d. imanaim8 md&lét Qrch a6 129 H)sclobed ex@Epidsect af. Pad. iNutl. Acad.
TR R TS Bl RS EhE RS ot
antﬁyo%% 15 3301e DRI 1 (‘f Mdel’?etn% 1Rl tECf &rtwﬁ&' c ITro %%’s%@sy&mﬂément

I ncl ude peri pheral " bl ood nononucl ear
actNatiom,al CIRClassiy, ¢.hK)s deedritsd 11AGaezana{Sau®Irq/¢t aby J. Immunol. Methods

207400807 e s ool i iRy g By Hefoieminue
det@l\ilgﬁﬁhtloﬂd Ghn 880 bR @Erf@t‘n%'@ﬁ%q%étﬁo@ M8 ifkthcdrt, ofY Bose described

Acad. Sci.A 95:652 (1998). d q binding
lnfésgay@pl?ayecéllogo be carried out to confirmthat the

le to hi and hence | acks CDC
vegts BRSYCols MR uib e Merid 50 ot ivat i an s coC
asSBYs re€orgbina® pledittibhefan MtGade an e FAUNAOH, thE nédleic adid

| mmunol .. Met hods, 202:163 (1996), may be erfor nmed.
engod g lbwnwlﬁ@d amfhmisﬁte\si. it acnbgairoecivafor ﬁurth@ cloning

(a fﬁ%&ﬁ&r{‘@i‘ 955?\1&)36} B é&ar SioRl® ?1\% %Egodt@ {Ag aﬂﬁl&&f}% readily

nown in e art’, ose descri
1soEmimmIdGsSq1mc¢d weing étem:mml,al plos¢ducal (k5. dydisiRgodigbhudedtide

Met hods 25 nbi duct f tibo
proges 'th%eg’rp RORARES %t{ﬁn A 'Sl?ﬁas%t Céﬁ}rf %i%'s g&?@&& tﬂ@ ﬁ?@tvlyl a§3¥1ght chains
of ﬂh% ah@lRE). Mshy NREE §1@ a'va‘lanlé1 Tl?ﬁpéﬂo%tﬂf %eé’t@?@l%fen&soﬁl part on the

further "cloni'ng (anplification of
host xelt sl wwad. GMcrekhy;qunged hest aclts dvo df/eltltcr pmmoyc or eukaryotic

(generally mammalian) origin. It will be appreciated that constant regions of any isotype
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i sol ated and sequenced using conventional procedures
(e.g., by using oligonucleotide probes that are

we apalbgodf bi nding specifically to genes encoPCTyS100®070513
heavy and |ight chains 30 o the antibody). Many

ca v%c’:ésga 01{Jl g p%\ézaylg%: %gcl‘éﬁq'hng gg%;lg&gg 0]1‘@9\; gﬁ%f rchdo%g‘Squ rség{o?ls and
thaPh%B%BﬁﬁQntrﬂ BmC@ahlb% Bl frfh ﬁmﬁw&%ﬁﬁhl §pe%s
eukaryotic generally mammalian) origin. It will be

appe e@@l@t%mgtahabmh@rmmmk@ gotomisosbeelny i sot ype WO
2008/9 9 QUSZOO7/070513 72 can be used for this
pur pos&’? %F 14F7HY 196G 1gM 1gA, 1gD, and I gE

co nPbl@ﬁﬁclé&ﬂie%@@uem@&%ncb&iﬁg pSlyBEp RIS HPBhetEEH tﬁB SnteAy of the
be obtai ned from any human or ani mal species.

mv@m%&muh@g)bqub@mge%amigmgcw@nmtymhmquﬁ@sDe%@ldlpglynucleotlde
I;
R S
hybriveed detin. Aaemlaevagat@lmdlewd@g:aﬁmarsgzlxaheklieaaxsniglﬂmanbnde
t echni ques. Desjred aolynucleotlde sequences na
c

Syqﬂéf‘é}Zﬁf %P%lﬁ QeCSBYEN CRRCSr I ¢h 6 TBIERGFS SPERflRS TG peéﬂapgﬂdes are
I
ins SRR, RBIL AR Y ciabA fIERRLME Y exprossing heterologous
polsymﬁldstﬁsilex erprokarR@R hasch iViguesctdtn dat abtasiaitebdl and known in the art

es. encodi n he pol ept.i des are 0 inserted
cany B 5ol T BO AP T (DB Bt SRSRBYTL SHICoHB IO am EPRGPsIg vector
wilf ﬁﬁfeﬁ§ %ﬁanl’ily Rates QE@QP&@ nBAQbi¥ LRk @(pf)é ﬁiﬁ&“[édrlnf%rtﬁg AN dndl the

host s. g vectors hat are avail able and known in
partidahast ce h@etramsf@dnﬁ@mlthhbe metqro £@cloffectt¢re:0ptaet§emlous

nven el ect.j ri ate vector
coERt. fentizg it i Gion EufPEGBh GBS ety peous
poliyRg@&dtRid, drioth)tdAg itd @6MPLtFNE, Wil thepaftidubid hast RSt wardhlit
fo be transformed with the vector. Each vector

resgishit AhgecaiaircoBupenarss geeplydnelyde, @éb@rﬁ @phlgmaﬁd for gn origin of

. i | r (0} us.:
R e T R e
seqtubl@cepﬂlretlﬂetbudylagomoﬁltleﬁﬁichd 1n|§eﬂl\dinctzhtraﬂscr1pt@(§ii @asinalltesequence.

vect or conponents eneral |y include, but are not

i mit gepcad:p %ﬁmlé VPGP COntaliRpraplstn Yi, coatrgkicggncgnwhich are
oo R 3520 AR E8 s n EEPOTS NALARSSE S e s
Thagéedbor mémanlyamdm atreplinsiion pit¢, @m wel arinralting ﬂechechs rvdech are

r al | asm d vectors contain e on_an
Bl aro R aaehe RO SretigRas iRt IS ok SRS Hois
typ?c%ﬂ'ﬁ Alahfbendd ddhd PR S0SH ptRhlid 868 IR b ECASINGfEIcONpBR322

these hosts.” The vector ordinarily carries a
cont@pii gows eoepdsig ampigdlimedp randrtairadyalins@gtiens sienasting tthus

OVl eﬁ g?sgp n?éa&g goerl 1f1§nrtl(%v IndI rra]1 fﬁ,geendp é@\érs)l l?fb,e C[t Id%)I‘Ii]Va;tlcy’gﬁ Pr other

mlérbalaslslegrﬁﬁﬁ otIBAdMg B%%Zrﬁa als® basiindordey hy@idicdl fOFBnddin, E
coli species. pBR322 25 contains genes encodi ng

Progifere whnqhﬁaehwechbwth@ém@@}eé rGHEISEITEF PXpresiay %frf:@éogﬂmeus
pro‘éégﬁf ﬁ%d@%ﬁfﬁé TRNR L Qled fﬂgg‘%ﬂ% 10%% Eg{égLa?g{W&dles are

rivatives,
dmpha&mdeaMnnmambemuwphh@émnmykbl564&@m1a|n or be
nDdIerd to contain, pronoters which can, be used

t he Ihadditin, APagsGSITSTRAMABRING KGicQR PR oRIIOb pRAYERETS ul?t are

compatible with the host microorganism can be used as transforming vectors in connection

with these hosts. For example, bacteriophage such as AGEM™-11 may be utilized in
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proteins. Exanples of pBR322 derivatives used for
expression of particular antibodies are 30 descri bed
WO poodebEnd in Carter et al., U S. Patent No. 5PGHBSRB7070513
I n addi ti on, phage vectors78ontai ni ng replicon and
ontr ol se uences t atl e wth t
ma n&ade?Od%‘H R e e A R ﬁ@sce%té%'?%h%st Clls such as
E. &NESdI on with these hosts. For exanpl e,
bact eri ophage such as XGEMIM 11 may be utilized in WO
2008h0 607 0610RCTELIER0 BIZ/I0EDELB mamomki'smgwaorrrewmbd)mam -cistron
.vect or,. whi ch n be use totr m suscepti bl e
paiferpitiisher B polprrecodrondile. B b Betr B dude e
reghl@orly RYQRRhEOB cATBY UM (59 td éN@lsﬁ’()n tHaF fodulates its expression.
pronot er-ci stron gﬁlrs encodi ng each of the

Prqéféwpé prangicis dyie el inta tye sleptesrinflaciblg apd eomstiityee dnducible
pro%f%%rqg % %h%ﬁ%te?tﬁgtuiﬁﬁi%?es 1190?%&%% le&glétorf%%ﬂgc{qgt%% éf t)l/lg tcllszc:lron under its
corffod iDtegpcnsé ypemapdsyin ftied duliund cbntiWQ)an gsthepresemdlitiabledce of a

and constitutive. Inducible pronoter is a pronoter

nutfigakoriashengs i8deMpRPWEsed | evel s of transcription of
t he
Al AU SGfrolb s KOAGAL s FARROPADIAIFRAIIAR are well
knofn. &heselecctce ptormteracaohmrm@erabky ltrﬂmieam alsnnmreDN]éOed&okimlgghze light or
er oflﬁronnters reco

nu ni 4
a3 B SRS e POTRieE Thet e sPisam e el iomgpayme
digBdtRIMing inkAthdifc ABRRIY¥mbidRk&fhch@ 191’[0%115 QBctENSY the invention.
encoding the 1ight or ~ heavy chain by renoving the
Bothrthernatevre rfromater hesjusnes and DA hﬂteaolpegusrpr@mpm mAy Yerwsed to

and nsertin | ated pronoter uence
disf SED HEN BRI B bwEsh S0 L B, P SR ShupfifRe
hetBloRyERLE pron@fsts BfCutArdd, B "ﬂh/ey| ®’h @rraﬂ& PEPIS %&ﬁ@ﬁﬁﬁl@cﬁpm and
be used to 15 direct arrpllfl cation and/ or expression

higher Yiplds phexeesserbiteast gene asparsddeilrenttise tigat @pbiPerfisiss
pm%oqgfot ers are utilized, as they generally permt

greater transcription and hi gher yields of expressed

t ar geim@en suiad < foms with peokahw@tiodibbty éndlategRé PhoA promoter, the

pol ypeptide pronoter. Pronoters suitable for use with
p- a@}a@%éara;@ﬁm%laﬁf@g% BIOPMQEGr $YECH e tPHEPNSR SHDE REpmotas systay and

e

B R S R s e S DO SRR SRy Moot ghat o
funsticiul asbddneiat (@gchass ottiee khﬁ@n roaaaﬂiﬁleﬁ ph&@ﬁﬂﬁﬁbter@fa‘fﬂultable as
Weﬁr onoters that are functional in bacteria (such

t HBFIT RAGIGR dsaefieseen haye bﬁﬁh@@%k%ﬁ}@é@@)@ﬂé‘?@%w@?ﬂ worker
opé'?'é IPI}fEL%age gﬂ% {o J‘ﬁfo‘n@g ag gﬁ%q%%ghﬂl\fﬁk&@f @hanésr(glefbenhst et

ereby ena
al. (1980) Geall éOtZtﬁ@Drusmg tinkdrs onsda@turmtd] smgplyfmytrangleﬂ rd:stlgcttton sites.

and heav chai ﬂ@ éSI ebenl i t et 25 198 Cel | :
260Jn e Beqt ohKE! V%‘Poﬁxﬁi‘fi gisEon zyltéalp%r: %Cam?mﬂ@am%d
corﬁ§1§§e§ b %Eér@tﬁbrﬁdléﬁt‘} sequ'eﬂc%ﬁ@ﬁQBatQﬁreEﬂﬁ frahI¥EMoh @R the
each cistron within the reconbi nant vector conprises

exmaessed pelypentidss gieds asvebnoe hbgqm@mérthe sigmal sequcace may be a
coERLTARE g ket Ay {EERETG Tl Pliat BERbUTHE PEA YA ifinsertca

into the vector. The signal sequence selected for the purpose of this invention should be

one that is recognized and processed (i.e. cleaved by a signal peptidase) by the host cell.
For prokaryotic host cells that do not recognize and process the signal sequences native to
the heterologous polypeptides, the signal sequence is substituted by a prokaryotic signal

sequence selected, for example, from the group consisting of the alkaline phosphatase,
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conmponent of the vector, or it may be a part of the
target polypeptide DNA that is inserted 30 into the

wQ e@B060705he si gnal sequence sel ected for the PUr/ps=e7/070513
of this invention should bg4 one that is recognized

and. processe i, cl eaved hy Sj
pefiiRRe IR of hest skble S SRtongi (s TE il (ERE PR gR i pmpa
and KB NhZRe %ﬂl@o@ﬁr%%ﬁth% he/calisnahe SO §&ﬁ1%ﬁce@%fséd/§1 Boh cistrons
the heterol ogous pol ypeptides, the signal sequence is

of thaloxpricssunresystsyn are rSrTékagmbmcmemeg wa vari@esyihercoé

sel ecte for a fro the r ou nsi stin

t heltomar asesh iR fuesich D GGy BERS bl B'tne
inveRHd 4 R &irQK ARl topl 4nP8Nih6 hbbti BASE th@Bfor®foes not require the

heat-stabl e enterotoxin Il (STlIl) |eaders, LanB, PhoE,

preptp of gyepliongiEhalMBIuCass Bibineeash gistremt Ingthat iggard, immunoglobulin
hgllbt][h‘ﬂ? %‘gé chalil %resé;%?é%' & Y fidas F&@ﬁgé}] ty Reh T gliRhiens

pressi sequences or

imMand @dsmﬂmts h&&fhﬁoifhe cmpal@ﬁht @& taBSRBE Straiti@. gO,rtDQE CidIDtx B strains)
t he 1 mmunogl obul i ns according to the_ 5 invention can

progide sy tqnipspheondiftogp e atcdrvarpile fiystisididg bondfgrmafmethsredy
peﬁjrﬁ&ﬁlé E‘)%epe? FSY n@%n& Qgsﬁm?ﬁg ot o%?es?é;(]i ﬁﬁﬁfn%u'bﬁﬁt@ BRRh and

sequ s wthi'n ea regard
thhhund@hadd&ﬂﬂSﬂ@%mt and heavy chai ns are expressed,

fo and sse orm functi ona
oG BEERPRC e b He Ty Doy A4 imygon include

Ar&iaé@dcfb%a(a%d%ubaét&% BuctCA Grahd- ﬁ%atl% B@Gﬁr?ﬂ oﬁﬁ@é’dn%@msms
cytopl asm conditions that are favorable for di sul'fide

Ex@roplgs pOusehitl baeteria h@t@bﬁsqlwrpbrarfﬁ gt.ifngo/px Bpeitli fead. dp. nvgbtlllS),

of express teln su i.ts r oba. and
S e e A A N A i
Sergatiatrafleschey, KQétﬁ[eﬂ%SPrﬂ&uarﬂhl%Dﬁl RRiz6bial VRrebs BN ok PRracoccus.
incl ude Archaebacteria and ubacterla such as

In @yeambpdiaentveradrnagetivis golsiard wiedofmyer gphodimenighpgobisces are
I

use@ia%fhp%ts ?o?»‘iﬁee{n'véfgk Eg{iﬁ}p‘?ess%ﬁ*%r 81‘%&@{;% ngtélpg r'Erraalﬁ 4910

(BRapudo@siasar apé M(ﬂSCu(la& Bj,ol,ogi]" voher O ash@%ﬁ)n, IZS@I mon@idaa Society

fOrfﬁ%fphlnurlum Serratia marcescans, Kl ebsi

srobirlogsHP8 Bl P, 1A 12485 ATCGRt PerpsitiNg. az7 33@) and derivatives
theRRRF ?%ﬁaﬁglﬂg stralh@3mﬁgg§%%h{)@ﬁé Wﬂrlﬁ'ﬂﬂ?@zg @Aﬂo}{ﬁ) ‘p‘&% gag qu lacL8

are use In one e . E. coli cells are
Aomp TAGBZ-fepE) dépP4il hasRI(Udh PaEXNapl689,635). EOtlwo lSllralns and

B SR LR
WY coR Rf\%fog%fég@ﬁéo@;w #%S%Z tabl@prheéé&&nﬁﬁés%r

AT r) Deposit erivatives ereo
111ustnaill\wdamgr thn hrmtl@ Ddethauds fog coesuok tipgeddiB/bli OcsAdfranp of the above-

me&At o rla ggsflng | ag%égtygés% Ea\ﬁlgf Sk %Q %g%&bed in, for

1&\4?45581654 W&@ﬁz@fs 3§48y @996, 1€Rldendt h@e‘é@& lect th
eXéﬁﬂ coli B, E col ?'X§E77 genCCY31 53 u)gﬁgtte

apIEOPImﬁft aqw'wgmgmo 3Qn56@®9tumr@pla¢abdlts thhabmehconrhreé@ cells of a

s are 25.i tive,rath t han
bacfRRRB ISR PRI RE o Pl S b s b Pl P oy wsed as he
hos2RANE wellBibivagdnriaciirhiag pBRE2 NG BRIISNEACTENTY yirgK N @) are
known in the art and described in, for exanple, Bass

usegtto supply thegerlices, Tepmaly tehostua@tohouldiseergteganuna jappunts of
pro'?e%‘fﬁ%cs& ¥mte§) aﬁg 8&1{101tiap %rotease inhibitors may desirably be incorporated in

the cell culture.

ii. Antibody Production
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appropriate bacteria taking into consideration
replicability of the replicon in the cells of a

whawse6i70gn For exanple, E. coli, Serratia, orPCT/US2007/070513
Sal nonel | a speci es can be gﬂitably used as the 30 host

k | 2 BR325,  pACYC
17 Moghec kG fomaancd s el Gor Ry By BRE ChuBhrdorpetc and
culﬂ[ﬁf@d fdohYerdtd8alNASticrd %édléﬁﬂ@&ﬂf@d §§ EFRO SR N TRlucAHIPOhSters,

of proteolytic enzynes, di tional protease
selgating lhiah sogmardss odemph@bﬂlg/thb gen%cmp@xbngtl@diesmﬁd fekpaences. |

cuI ure Ant i bod 8/ 06070
i eSToetrhieroRen Sodus B BN Boffs SRS PR o s fhe DNA
is r%lblﬁbaﬁféoéﬁﬁre@ as & ERRGhRYYSEME] ABm¥RG OF Thhtbsofmd] fnkdp@sht.
in conventional nutrient nedia nodified as appropriate
Dependingrivide hgstpel iped transfogedtionts deperustestadpmeehnigies
app%grgﬁa{t% %orsﬁlg Itcgl?]s ?:gg (rc:%m:an Ct%ja w&# ﬁgluﬁh&tfc?m&e i3 generally
usefdrfokdcyetal cellzaBit cﬁ@tatﬂ@bsttaﬁ&al IablAwaﬁ HaBridre p&nomlada In€sthod for
ei ther, as an extrachronosonnl el enent or %
traRyQEHYSB FEIP 19y PeGicHrIcC SR RMHY bt appidonGshnigeq ysed is
ebH§ ratlgp@nsformation is done using standard techni ques
ropriate to such cells. The cal ciumtreatnment
e n”me)kar},@tlc ablty usead trhjmodu(dﬁhe polg'pepirdal; bﬁ/tha secnfiom are grown in
acteri al ceII t hat, cant ai tanti cel |l -wal l
e BRPaD TRt H IR0 LU Gl st DS B epales of
sm%leyrﬁ&hx hRNRI Ty £ Bt HRYER. 11Yseﬁec@4@91tyhﬁﬁné&§mlaﬁ&uys%ome
O el ectroporation. Prokaryotic cells ‘used
embodim@n@, thh enqslesl a,lﬁxe?mtfdesa pfleation agenteshosembasedor ﬂt@mnstmctlon
a _known in and sglta |l e fog cul. t ur

of g Ieé%rte%“éo%‘éeﬁor té’l 51615?051931%}%%?18 APy e £ a?ontammg the

expriGlondeclodr Fér dxafiple, GhaBicilbih UsadiRe &5 Skt BriEiohenbf cells
suppl enents. In sonme enbodinments, the nedia al so
oxprewing apigillgeicaisianiogenagent , chosen based on t he
con 4 0 :
el BOYHEEH Sty bofim e SERL R RGO i iBregnic phosphare

sowmtr@aydlmbd ineludex pir Hpsipdiatewdat @itratibay inasduget @lone or as a
mpicillin is added to nedi a for growth of cells
ml@%r\@%% P GITBPRIFINFRPT TR T APEN FerROMPARY N HEERSWAFSF-

Opgﬁgﬂwﬁg BlifrD ﬁl%'dgl%?m‘ég glf&gm il ok %?@Eféig&‘f% g&ftg@é&ed from the

sphate sources nm 0o be inclu ppropriate
group roengtmataf ghgathione oucedt, aystamenarthaglyaoll26 dithidenytbritol and
h .anot her suppl enent or medi um such as a conpl ex
d“W» E)n source. Optionally the culture medi um may

CONtrA ProRBS0AE hHREIIS £6€6INEd 308NLBlc3&hSGh@FsT FBPEL B growth,
group consi'sting of glutathione, cysteine, cystam ne,

forteharopleythe pkefermed winphraoer yarges from apodt 23 Ctthiabowtr3dF € ohore
he prokaryotic host cells are cultured it
prefig AR oot o Rebogior R e %%ﬁ%%g € e pH of
theBR&fi Ghel BEMMGERLUG R o RIS 59 gd'hg@a%‘ﬂtothht
e%%%? ngﬁgk %ﬁgﬁgréﬁkyg ron?%%outggggﬁtb %%odtg 7 ,9 L He 1os

organiam. rfor €. poleftier pith liypraferaihy lon3:0G6ut GReo pbduvf7.4, and more
preferably about 7.0.

If an inducible 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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the nedi um may be any pH rangi ng from about 5 to about
9, depending mainly on the host organism For E

w@ s/ 06t7be pH is preferably from about 6.8 to BODUS2007/070513
7.4, and nore preferably about 7.0. 30 If an

i.ndugi bl rompter is used ip the .expression vector of .
megign Pﬁ)‘ﬂé‘ﬁ‘fﬁ% ?Prﬁfea%%yﬁﬂe B%‘PE@%‘G’&H“P PRANAL B AP medium
(sc€ Q] §ihRRGnsIH b APIRmERE ARBoAE11008S, '2@@:_19§-lt4|zjﬁ A variety of other
~ pronoter. In one aspect of the invention, 0A '
indpeayprotag bs vagd aoseding oy the mettootdrishgettanaiesdi t is dnowh in the art.

t he ol ypeptides. Accordin t he ansf orned host
col IR e e SRS S 8han S o FHER G oo e
secRAEBIMBO OB c Rt dITZA Sefpakth ofthe RBAICHIN. fAbtein recovery typically
~induction. Preferably, the phosphate-limting nedi um
invplyes HisruptiRg Aermipgefirgdnis.seeacrally 5y such mages esmalic shogk,

I tho : -147) . vahi of
sorl RSt sl SRS el R T AR da o P Rl b Fgpmoved by
centiofughtioicér fleplien €The @steirs ayodfurthet feifRe] for ckdm@iBgby affinity

enbodi nent, the expressed pol ypeptides of the present .
resinfpERinitgaraphe Slte@ativaledrotiing cambe Haspoerete the s liwe media

andjﬁ{)lia%ldﬁ éy%l‘ﬁf CtetﬂF nﬂg‘%&lr&’ﬁuf&i fr&th WELUECHRMEAE Yulture supernatant

typica I nvol ve srupting the m croorgani sm
beige fie@tlayd byncsuthtednfartsrtbs posifiodtion ahioe proteisomrddated offhe

| ysis. | | i ,..cell .debri
e RSP PR T g RERovet g She iR es gimgpily known
mefHoldt ELF’Jhi a@%}elyﬁ?ﬁrla{?ﬁi@é etiNgedi@Yhbresit WA GES arlf]RiJWeEﬂeﬁfjblo{ HhKay.

exanpl e, inity  resin chromatography.

Al t br entaspedt pf therinyasiting, angihodyeprodesiopds cemlucted on tahge quantity

culture..nedia 10.and isol ate rei Cells man e
by RaerbbauPs Btesie ireb G hl bt o et fes ar
avdiRbRJof protiedtRE cTnctoadieanploadifd f@5c-fdald Rehentations have at least
IO&gﬁlflcatlon of the protelns produced. The expressed

ig¥sep CRRESEY cyRfCbLY ehaun 000 so 11 1.@QP lites af gapacityi dhese
i . | .
S OR EETTRARY LR o JRIREu UG AP AREPIEGHARI e e

preforesdaamalenefgytsbarce nvanill suale fanhéhaihn ofeadgictadly to $ermentation
i cgpducte%@gn | arge quantity 15 Q% a fernmentatjon .

in picgrerier thihysing jaoTe Shagepproximaatrlydl dtiem it eelimntriGapirity. and
caﬂaﬁ%@ﬁﬁ%%o&tr liteP¥AoAP1 6 fi@fs, producti on of

rec I nant protelns. Large-scale fernentations have
at Ireafimedf@Gén priotesssindictwapdprdtyin cppeseomisitypiaddbumitiated after

1,000 tq 100,000 ljters,of capacity. The fernment o
theige s BpierbsER B I RUTH ] canaRP b S b B an ODS30 of
abdt 11 80-200 St WRSIERARIthy clsWeORanE b stiRbB) fiRGe. A variety of
carbon/ energy source). Small scal e fernentation refers

indgegre maly by used, Reqording & therveor canstiu¢temmdeeds as in&nows imde art
re.than app imately 100. liters in volungetri,c .
and s 5hed ol o ™Y B i ST poriodPr BF 1 iglgipgy Cells are
usukl9 idduced for absutal 2 F WERIS, AlthQULhNEMEL 86 shorfdel idutdh @he may be
protein expression is typically initiated after the
usedel | s have been grown under suitable conditions to a

desi | £ i : - . .
S SR oy SRR L s e cion,
vaphd S@meAtatian icefiditions c2b bemibdificds Faayxaplds@dmpaseahe proger
to the vector construct enployed, as is known in the
assgply BdOWIEH th‘e%ECEF’é%{/@“_b@%Y PelyheRfidse a&él&\wlﬂ@ﬁm
ovEBYPrL LIngREEH B3 PR, LRI BB ik @Bins @8 BB, 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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usual 'y induced for about 12-50 hours, although |onger

or shorter induction tine may be used. To inprove the
w@e@dnet7ddn yi el d and quality of the pol ypeptiPEBUSI007/070513

the invention, 30 various7fernentation conditions can

be nodified.. For exa .to vet roper .
dergansiatsrjo TR s pgp oL gLy élatyg???%w%gous proteins
proR@EAAE BhiERA hodAIS] ORS) etV C(ﬁ%% J BYRTRIPIRSBIC08-19605;
chaperone proteins, such as Dsb proteins (DsbA, DsbB,

Ge@eh, ot BbbD.Sa RetenoNo Eﬁs@ﬁz),ﬂcﬁr Gekrgloy e abepttS. dyptcpt Boyb, 027,888;

Boffitigh G0 B AR fr GBS pPBRART5| 05 kfE anfducichun
(2000RREBION €L 0L ES: TTE 0B AE 1 Detie M1 30081)A887 Dbcrobiol. 39:199-210.

PCT/ US2007/ 070513 77 denonstrated to facilitate the
pr opemifishige pptephesisef axprassadyhetsrolpseusiiptsio (esppeiallethese that

are é&tg&%ﬁgal ﬁﬁ;ﬁlgﬁ‘g(ﬁ %5@80%{ S&&‘Jo(?eﬁi%%&?p% %té?tgélyug é? %lgr)es can be

usedabetht pNsentGnBiord 1 5or &aaipid, (hUst&iella’tralns kha$.be B&ic&fléd feffect
6,027, 888; .Baot hmann and Pl uckt hun (2000) J. Bio
genetie mutatiesi(s) 1 Bi5-eerapEncofiamnan befierid prriFasss %%@@)Pﬂztease I,

n%’[? ll)eﬁﬁhfgfi‘ P?o?érg%f gt.e&s ]1‘311?’ ’Pr(ﬁ%és% \EtPr@Jease wzloé?l%l)cog@hnatlons

cro To’'mi nim ze proteolysis
theexopr Semed. heli protdasgdefsci@rt ctraing sre(aysikede ad destiioslans foat

t | cal t. | :
exiir OB o 1 Pordit eptsion Soe U 4t 833 28 463 Gapesion o
al. QHSSFﬁEnt'NB/%rBtGSQ@z HeYa e%larm!c%bszﬁﬁugcz@slst@ké@ 6‘35-7@?}’996)
be nodified fo effect genetic nutation(s) i

ge nhsomﬂrmdngeMnﬁvwhksér@m rdpﬁclelp;trfot P ytmﬁ@hymgs and
Pr.ot e | 1 se |

tragforns &t éha%lésr%lds B%@’é‘%{%“‘& dne?r?& niodf ﬁ??a?f‘?n&%c’te‘tnﬁ BB os host

cel@qwe%xpﬁéshlbn@y@érﬁ@$ﬂredﬁ$dn@1bﬁnt strains are avail able
and described 1n, for exanple, Joly et al. (1998),

supﬂaAnGé@d)ngfC@tlmal , U.S. Patent No. 5,264, 365;

al . ,g&kﬁcr %(I) ﬁ atﬁ’e& g%gﬁ%:kemél g’ﬁ%@ %%% %@61?}’1&% nTehe
folkbﬂ@ﬁ)gﬂpméﬁu,res&re e;@émplsﬁyl’ oAistsabdepurificacibn bﬁfce@[r@i dalctidnation on

enzyngs. and 15 transformsd with plasmd
1m@9%983§ﬁﬂé%rslpﬁﬁxewg% Folxging, eé‘l*?é’ﬁé?@ﬁ@“btﬂ% svsEe phasedRLC,

chr@ﬁlatb? z%ﬁl silca! o? Oh Iﬁ%a @E%ﬁ?&e&ﬁ%ﬁmﬂﬁ Aﬁechrornatofocusmg,

I nve R i body Puri ation Standard protein
SDStRAGEcanmomunemhfachsprkmpmmqnnartd"ngl dittratoansing, forpkayeld,

h olJ owi ng procedures are exenplary of suitable
Se%ﬁﬁ?’?{] %a%rl on procedures: fractionation on 20

I mTHﬂ&@st?éﬂttBiroan AGRMEINRN R G0liH PhSse iehlans! 1rnrnunoafﬁn1ty
preci pitation, reverse phase HPLC, chromatography

pursﬁctaltloa 06thednll kengtl angibody pmp\qé of é@unw@umm B@t@EAEls a 4 1kD cell

wafl DR SR e PpisTRRR U ek B cre rogion
of aS@ibbdfé@XLﬁdﬁﬁrk thal Q19833 ARG unoP@dRI 62: A1 NTRO Bdlidzlﬂﬁs@fb which
a solid phase is used tor immunoaffinity 25

Projgin i¥ isdmmobiizsd it preforabily a celygmroamrisingdyelp o sidics syface, more
pretfé}gblglr?l 8[1"&61?&1 pol?é Qfa?é &ll’ﬁ‘nh Br Qsﬂi &Qcﬁf‘a’wlumn. In some applications,
the column has been coated with a reagent, such as glycerol, in an attempt to prevent
nonspecific adherence of contaminants.

As the first step of purification, the preparation derived from the cell culture as
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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wal | protein from Staphyl ococcus aureas which binds

wth a high affinity to the Fc region of antibodies.
warevdien7ks et al (1983) J. Immunol . Meth. 62: 1-BGr/US1ve7/070513

solid phase to which Protesn Ais inmobilized is

co@%ﬁ{ngé atl)lloﬁap%cﬁo ?ﬂLII]é(m]bQ (E‘F%/tlh glgcm?t}ag%: E}&la@{s Fh%l alﬁlpgg%y of interest is

recG@éré’d@oﬁﬂh@s@ﬁd ﬁlﬁ%&b?@l‘lﬂoﬁ‘m um. In some applications,
the colum has been coated with a reagent, such as

gI ybe@@leratmg aatibedicsewying ¢ukapyotiv dnst cehnspeci fi c
adh ﬂlenc of cont am na

. f
pur TP SSTo g PR PR B PEAChAR ot PEED 16 oggpf more of the

follwhhdr £sigsal sg@ﬁtﬁéé Redrighyfeeplfcatbp ondr AIdkOmaRRr genes, an
Protein i mobi li zed solid phase to allow specific

enlignertichyncet. & INeMQkY | Wddytrapsciitonrtestinatipnpegeaicer A. The
soI [ ed to remove WO 2008/ 060705
f%ﬁ%@?@%@ffo %{)}nt am nants non-specifically
bouAdvebﬁbr tfdreuss il & dulplt@s . hoki ¢l thyy dlbec@iiin fa@tgnabiequence or

interest. is .recovered fromthe solid phase
othgr pRlyRsptidp havipy a spgc g claniees sit @éhfa@rtﬁ@m@u%ﬁ%ma&ure protein or

polgg&ﬁldg okt Iﬁere Jneny %‘é{efmoé‘&l@@%ﬂ%@e udfcl ?éltg(%:l[éé, pllse@é}Ll‘MQ &s one that is

are not |m ted to, one or re o

recbghib@alMmigirogessidgnel clsaq:ldéjy@eslgla]m portidgba) bgfthe host cell. In
replication, one or nore nmar kgsﬁggenes enhancer

magish ccll SR BBl 38R CoRgBEICEY FoRCH &1 WAL aEqToRrY leaders.

for2RAMBRCHe h@fp)ss ingyiad %Q%H@ln%a%m@ent A vector for
use In a eu aryotl c host cel may al so contain a

si gifh¢ D3y frempeh precursertregiopd lygseqst indeading frage &0 DNA encoding

thesﬁﬁﬁ 4|c cl eavage site at the N-termnus of the mature
Lh or 10 pol ypepti de of interest. The

het goob@gWrgpm@bnsequence sel ected pr ef erably is

one that is recognized and processed (i.e., cleaved

by &cBergrnlanesigin ofasplcabon corapersat it needpsh foramerame h#n

I |

exp‘}gslaqne\?s%g{:o?sz ﬁ)o?%x?@%g@ s%foOIr di ng%&lﬂ&”]% u%éd mklbeé‘a%se it
cothinptiexadPpsingitad., are available. The DNA for such

precursor region is ligated in reading frame to DNA

encldi agectry SeRecamransBdy. (ii) Qrigin of replication

t

R L S R SRS

seledtaebl Svidtkeor ngpmalrsagecmgapg&nak Encode puseds tiat (p) bedaussisfance to

ontai ns .t he earl ro . 2 el ecti on gene
ot G R e o o AR ISIIE] H5PRG, Bl R ST s (0
corgﬁkﬁﬁhﬂ a%loﬂ%}ﬁe dA S A Q! WReeqelcvh & (@R §%155%k1@51 nutrients not

éﬁl cal selection genes encode proteins
aV?@ lﬁérome@nskaw@@hato anti biotics or ot her toxins,

| 1.i t hot
t ot P‘ng )?x 1P Ig of | ? Bilec ::%ﬁ %H{{Ezea)% éitrn?% Ighairlz:est growth of a host cell.
ThékRfdellé BRAEA@SucIObHi IRy fredsetaitt, with a h&drofdEpRs Yerepréduesla protein

nutrients not
conferring drug resistance and thus survive the selection regimen. Examples of such

—.O

dominant selection use the drugs neomycin, mycophenolic acid and hygromycin.

Another example of suitable selectable markers for mammalian cells are those that
enable the identification of cells competent to take up the antibody nucleic acid, such as
DHFR, thymidine kinase, metallothionein-I and -II, preferably primate metallothionein

genes, adenosine deaminase, ornithine decarboxylase, etc.
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25 avail able fromconpl ex nedia. One exanple of a

sel ection schene utilizes a drug to arrest growmh of a
whews/oeEbs . Those cells that are successful | yPCT/US2007/070513

t ransf or ned vvith a heterol ggous gene produce a protein

ESPE@{ ffrxlélﬁl |1€‘e§ r esjlg%tglgggvzgl tEff Di—&g\’hse %}E}\é:;l :égl?ﬁt all}e first identified by

culﬁﬁingfaw AMhdssstdiaficiea cﬁﬁﬁ’@l{ﬁ%dﬂlm M4E eRNSINg hiecho%me (Mtx), a
and "hygronyci n. 30 Anot her exanple of suitab

corgpdtitive ablagomsirdfd’EFR o Anrmmrm@mosmdllsvlmnevﬂchm DHHER is
i dentificat tent to tak
omilo3e 6 f Pisess et 2 eSACID G oSBT ER DI e -

ATKI(N@RE -90Y8}. aI | ot hi onein-1 and -11, preferably primate
met al | ot hi onei n enes, adenosi ne deam nase, ornithine

d ecénltsmy}/%lgéwsb@ Is (Woligdady pedDs mety s roorinamvgeous
t th =
iR s GARER ool pleh RN gl SiBe AR apitgdy witd

typefDHITR pfdt@ﬁﬁaftﬂraﬂiamteﬁsdlefbtzﬂ)lé?ﬂﬂafmr sudiediatiinddigdosiient-ai ns
nmet hot r exat e conpetitive antagoni st of DHFR
phosphoffs tsins Hh 6@% bwlgctapiarce grehip gyl cpRtaining a selection

C
e T T U AR i
neokhyodr, patGal 8] Yee bdstPatal Ne. 4,065,192 ul arly wil d type

host.s that contai n endogenous DHFR) transforned or

co- {PaREPBYREP MY DNA sequences encodi ng an

ant g ysmﬁ/\étﬂddcloﬂlﬁé’%ec%f BsQtBhfin @ﬁﬁ)nﬁﬂ&ttﬁﬁﬁs recognized by the
sel ect abl e marker Such as am nogl ycosi de

hogtlegapivot ansins bperably linkeiHo the ﬁnw@dgméwa@ﬂdawcm gcid. Promoter
L t 10 t
seof R e o R A Rl AR ERGGegEa BRI Aftrich regon

locaﬂéﬂ la @kinﬁ‘atel%g to 36 BARBWHétFram MEQANELi e wilire (4dsBripS6ieis
at ent 4,965, 19 iv) Pronoter conponent

mﬂB@g—‘} e Bother ssmyenéﬁ &ﬂnﬁld Ovie 89 brsss wpsEgany fremhastart of transcription
or BRATRURS 1 DO REAINES ¥t B RSIBRSHOTELS, o0

At &IBI Xﬂ end’ﬁhﬁﬁit&ﬁk%otﬁ@gﬁiﬁm cem &A@AIAD@ veyubiue tRatkadyyled s signal for
Vi.rtual Iy al | eukaréqotl é Enes have an AT-rich
ch

addigome ¢ Rpiyroiainigrts 3163‘-‘9‘1@&%%“6&}6%@%@frl\%(glrﬁoltr)]-hé” of
theSd {cquitiRS Gre sﬁgmgﬁﬂse&é@ﬂb Sukaby¥tile g@%gsl fRRURET

sequence foun ases “upst romtﬁe start
of Antbsdyrpghypephde tr&nscraptyorg&meszecmrsam@mmimelgjsOcells is

wh | eqti.de, (SEQ | D NO
cony gt fob RIS, TN TS DB BT ah ETRAEARAY Ltnh st
polt\,ma vivRY, fQ@lﬂervu%k Qaral@hoJlﬁlrs (su%ﬁ a3 AQichd QR 0f), Hoh%eqﬁbmoﬁqa virus,

to the 3" end of the coding sequence’ (
av1611§arcmma VIgHS, cme@ealgélqusem@tsovawe, @pamtzﬂoB y/muﬁ ged Sisejan Virus 40

R S PP PG S LS e

imMaségle®llinSpromotee, Frir Akdt8dock lﬁbnﬁﬁm&ald@i&’su@h 9@1&&5@ are
obtai ned fromthe genonmes of viruses such as pol yoma

coryptibds with firqst calkystemddenovi rus (such as Adenovi rus
2). TBQ gérﬂﬁatﬁqgﬂe plr(g)tﬂ’@te%/s' Jfi¥fe SV40 virus are conveniently obtained as an

SV40 restriction fragment that also contains the SV40 viral origin of replication. The

immediate early promoter of the human cytomegalovirus is conveniently obtained as a
HindIII E restriction fragment. A system for expressing DNA in mammalian hosts using

the bovine papilloma virus as a vector is disclosed in U.S. Patent No. 4,419,446. A
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25 avian sarcona virus, cytonegal ovirus, a retrovirus,

hepatitis-B virus and Siman Virus 40 (Sv40), from
whedsnai7eyous mamral i an pronoters, e.g., the arCT/HS2007/070513

pronoter or an imunogl ob®bi n pronmoter, from

t-sho pr onot.ers, d_suc roppters are .

mogte;fa 37 o1 By B el Bﬁ:@fl@ﬁ@ é@&e@aﬁﬁ%wely, the
Roh@Se?rcd%Q VRS IcheQbrmtiRg roV40 c BlSscB RS tHiePINBBIeNt | Y

obtained as an~ 30 SV40 restriction fragnent that also

con(\alwmh@@w@ztwmmneml g| n of replication. The

i di ate earl onot er 0 al.ov

o S ERr D Eh et 6 shod P A AR YRS by
highéR@iBRbtesAs S iBBAchRH b5XRieSiH H0:nBecr Bedi@ATEihiodhe vector.

hosts using the bovine papilloma virus as a vector is
Magy sehaseigseipengesare papvdowrdrom mengnalipg. gepesglobin, clastase,
albﬁoos/ cl og)ggtgglccgrflctjgl U Qn / %;%chﬂ%\é thggvte\%%gloﬁel \%@EI s%gl.?%fnhatmhcler from a

euk%lrﬂicﬁfcrtéﬂ vit@b YExdrhiSles B@Hﬁe e S Rentiah ks oh @RGlateeyidd d¥ahe
repeat can be used as the pronoter. (v) Enhancer

replF#iparmrigab thpodent 7OLrtha gactnmpg41@nn@fea@mr@n@©n¢nhgnqqﬁethe polyoma
enl%ﬂ&er%%qt{ Bl?é ARE gﬁ tlhg ?ep(flcatlig}l c?'rlcguﬂ a%ﬁ QI{BV?I%S elilshalﬂcg eéee also
eukaryotes 1s orten In sert an en

Yasiequenee29 N1 D18 N(E82ech eﬁhanciﬁ@reyermﬁam e&tn&aqm eﬁaﬂ&r}ame
now known from mamal i an genes (gl obin, el astase
ProgIGigrii hhe anfaBeesERt ks sPlicghtntq the yestRy at aTggsition| I gt 3' to the

t
o R LS A RIS T PSS iy
pronatte. si de of the repI ication origin (bp 100-270), the
cyt | ovirus ear|y .pronoter enhancer t he pol yoma
Z”%ga FrIROT RENVALY CYHETERE the repl i cation

0“ gkPres s%lgv&@&ﬁ‘Qé/e!drlﬁ%u@d??&%?&s&el@%ll%pﬁ@aﬂ aEMH dontain
Nat ure 297:17-18 (1982) on enhancing el errents for

seqacndey awe@wmforéhﬁ@nymatlcn Obtrrmmlettcsl anfitfer galfiiriog themBNA.
SudPocdRicE el Ok EhR ok ORioRall P& nirdiSlated
UEhE It %8&9%9%%‘811 &- ‘éoﬁ%g‘& n&n SGUEREE’Y Bt ™!
regiig o badyotl QtaiaOIDAA s@r SDNAD' THEOidHS coth RIMRicRotidd 5
(vi) Transcription term nation conponent Expression
segpptsoransershed 4 mobgfenyased Gagroants tﬂﬁﬁ ynifgnsjatedpareen pfthe mRNA

en G SRR SRS AR IR O
grosveh] bemaas pail yadeoyhion negiav aSkal @4/t m%talne the expigsion vector

occasional Iy 3', untranslated regions of eukaryotic
disglpsqg; thefieinpias or cDNAs. These regi ons contain

nucgngtgeqle%ﬂgg %ﬁn(}t ’bZ%B&tQ@ﬁs as pol yadenyl at ed

fra nts 1n the un ans at portion of the nRNA
enc Buitabde bost aclts foodyninGoe cxizredsulg the G fhcivoctors herein include
bovi ne

high51 SAABRYA S BRTDG B NEE BT rbise Shked e Fropegation of
verhRItE 881san cUREE Pissué bﬁﬁlr@ﬁ?ag bbEShE Poutin¥ iptdce @itk ECtdnles of
use%,lnl matlrrrlr?lgﬁanolgorg?gellflrl]neg are r%iflkeilekldney CV1 line transformed by SV40
(COS-7, ATCC CRL 1651); human embryonic kidney line (293 or 293 cells subcloned for
growth in suspension culture, Graham et al., J. Gen Virol. 36:59 (1977)); baby hamster
kidney cells (BHK, ATCC CCL 10); Chinese hamster ovary cells/-DHFR (CHO, Urlaub et
al., Proc. Natl. Acad. Sci. USA 77:4216 (1980)); mouse sertoli cells (TM4, Mather, Biol.
Reprod. 23:243-251 (1980); monkey kidney cells (CV1 ATCC CCL 70); African green

monkey kidney cells (VERO-76, ATCC CRL-1587); human cervical carcinoma cells
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25 Suitable host cells for cloning or expressing the

DNA in the vectors herein include higher eukaryote
wa@edBsetescri bed herein, including vertebrate POBUS2007/070513

cells. Propagation of verw®ebrate cells in culture

L ASHECEEL Y hRS SCor, A oM G PERT I St e

celmgghwsxlméa & 1442)n§mﬁ£@m§ earge(dvbas AT ct@%j Thuman liver

CC CRL 1651); hunman enbryonic kidney |ine (293 or
celzdBlep €12, HBYMG) onedsemmiBarygnoat MMT 86A568n8T6R CCL51) TRI

col bkt by s D TER SR iop R s and

a hiiAaB hegateMalife @&y 62y DHFR (CHO, Urlaub et al., Proc.
Nat|. Acad. Sci . USA 77:4216 (1980)); nouse sertoli

cel Hest(ceNa arenenpiermedivih the Faspe-ascripbed px@esBm qregguy)g vectors

T T

appEepit€e &r 1ﬁcarcﬁ1grplﬁﬂlo&&l lsSle D g2DSIoBR MO, 2or amplifying the genes
PCT/ US2007/ Q70513 81 (HELA, ATCC CCL 2); canine
enqediigdle deined sgquorses- ATCC CCL 34): buffalo rat Iiver

ceI AT, 1442); human lung cells (W38,
ﬁl&?ﬁbuﬁ@ ur?aggl}clg%er cells (Hep &, HB 8065);

SR o

var{ctp BmedlaNRﬁnﬁne:rellallg avélEbleaetdis suchred Ham'aF hu(fagma), Minimal

Esyir P O ERSOVE i Lt 8 oo H STy ] A PrGob Sugfied

Eag106 Mk e@niesnd S'thia? Breaiflaf i W drih Qe HoVERI s ORRdddition,
hutrient nedia modif as appropriate for inducing

anypefdhotreds, des@libedtin Hgmt frtahsM@rhnEm S8: (187 Bomicnet al hdnal.

B NPT e o BB N Thas FRUE A iseb Ul 143 4560.655:or

5,1PP 2d9Lcw Cag0/a33i00 oAy 89001 95; Br UNY. Etdn® Re NBY98EmE¥ bé Usc@ths culture
in a vari eté of nedia. Commercial l y avail abl e nedi a

medigdhr te hpgfracls. FAp of Siespmmydia mayi el pplEaiseiad g neaednuyith

T L e TR

facfc@} s@ltd (budhl RGotinen ¢H0Stde ehibimm, ningaekdirh] £1d, phbbplary, Wfffers (such
nedi a described in Ham et al Met h. Enz. 58: 44
as I(IEB%) nuglgptides (wich g adengsige and Biygtifias). anidovesysychgso) |

GES VRN 0hue) oo S it (it B irgniCiESmnRiis gy prosent
at fuhaBcorRaheattonRén thdGnioRbnatayrbega)sad ghscoseibt arr @juivabehit anergy

for the ost cells. of theerredla be }
SOULGHy ?wcs%awe%laﬁgéﬁytsmw SHRST BT S AP ETiBh er
corﬂ:&ﬁ’fﬁétﬂ)ng Ak ot d( UG waSto ikl kskiMled t GB2Ft€ Tk RBult@ conditions,

epi dermal growth 20 factor), salts (such as sodi um

suchhb derhpkeatutsabbi urd thedigaest those mdmpkiwypft\thw@ thephefsf eallsselected

such. as HEE nucl i de denosi ne and
for b hapd St ot peEina Y R ARRETRTM v gy
trage %ﬁﬁ’@&ﬁ@l dragtibsrgd as i nor ganl C corrpounds usual l'y
present at final concentrations in the mcronolar

I ang@ien u3iHG r8d oSt RichAues ticvakiBody @mefePtoduced intracellularly,
or directly secreted into the medium. If the antibody is produced intracellularly, as 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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source. Any other necessary supplenents may al so be

i ncl uded at appropriate 25 concentrations that would
wheookienms t o those skilled in the art. The cul pCF/@ES2007/070513

conditions, such as tenpemature pH, and the I|ike,

are t viously used w host cell, sel ect :
COTRFTE @raé@@‘i‘@% Pro&sigy C%qefmﬁé’%@ REXATRPIEHD AR &F ﬁ}ﬁymore
Pelfikbrdab @HraRltdtRANmit( Ip@m%agé fnm%k Qﬁbh(hf P Qfagiybevmmed in any

usi ng reconbi nant techni ques, the antibody can
of the dohag@dg steps woiehibitlpaoteglysis 3ad artibadtros mdyybegedn&detd prevent the

| f. the anti body is produced
“?'I@Pg%égveflﬁe%lfsl%?magg D st st ep, the particulate

debrhé anteiodh %meﬁﬁﬁo&ﬁﬂeg&e@ frohy@edelly @@MRMPusifiediSing, for
renoved, for exa centrifugation or

example.dndraxy HORS. ChW@gfﬂMé’ aphalesephorssis giialutin@nd atfinity

chréﬂlgtog? g;hyaﬂv R %ﬁﬁr tgacthg(g%%% %I{I?fg% l§e§8§]tshl% ﬁg&@&%ﬁ&h@ﬁ? b8 Rhnique.

The 0aBbABH 39@05&3’ AUS20QFfiklRORdaad d8gertio behcipaticy and 1sotype of any
) available}proteln concentration fjlter, faor exanp
imggnoglobubn Fsrdopain thepiserressat injthoatibpdy Pméffm & 9aélthedﬁed to purify

ant%dfes éﬁé Blteggag%dsgn h\%{uﬁ g‘i 2 81u«g4|1ngz§7§)3 1R SI}S (e %%rl%et al., J.

ImpurdledleyiS 63 1a1r3ct1983)b.bP1@teu¢$ isegcobendnded taedl rheuspli®egiRk and for
t he rowt h of adventitious contan nants. 5 The

hurgpr Yhdeps sopddfEPdnd éﬁ@ﬁéﬁ & 419860 kheenatek te whigh theaffinity
hgﬁ}lf]irlls ];ft%c%ea] %s rﬁgst offtgllﬁ a%a[%xc e DU q%h&sﬁqgtﬁ%(é/s C?%) ?\;allgﬁle Mecfhamcally

oresiti s
stalBlk fnh ot ¢ ¢ suﬂhﬁmtrﬁgécﬁlﬁﬂ}y glagk l)lhpcﬂfl(fstyﬁfbﬂeyhvﬁ)ﬂyl)bﬁﬂieﬁil BEERor
being the preferred purification technigue
fastey; ﬁP%’?’ieﬁ giyd grorisr BosPHIng tRestharmean b '«tcblew%yﬁa aa@séfh d¥here
|
theQRboy GRAF:EEa B9 ookl IR, B A AETVARERRE L HAES
Phlﬂ)l@SbB]%dNﬂ:Dls pmsasfuf for pii6fieation b @dh@zedhihajuesafor pbtasmd)umﬁlcatlon such

as {l?ﬁﬂgﬁa q@%@ 10?1@01%_1%53 %%/Pilggqg ?t}lgﬁcﬁ&)lg%cggqﬁ?@,l lgeverse Phase HPLC,

h ﬁﬁﬁi@%ﬁ d f1 hi 8R%h A ARDSEMI PR h
e 93 IR, SlrorRAHHY SO YD D By ROGE e fography
on tam amibi ohcathoe eaf:lﬁanugr: tresin (sigfarch pcslyapmalmemi Gosurmm)s t

ft t t.ri i.l abl e. .
ehriReBae oS d s Pear Teuun N By B S pdevle
der@hams oAlth®tibod} Y6 Bhedbwrad/| ) benzene al ow for 15

faster flow rates and shorter processing tinmes than
canFellovaaniaay pelipingy ayafiedion siupey ethe pHstusgheqryyehng the antibody

or GEIRI LA ORI RSB A RETNG £5L0o Qe
chroaeygrdphe iking e < hftoh bmﬁet &1 dpHD betiwleb s abdud R, 5846 hprefesably
fractionpati on on an ion-exchange col um, ethano
perfrgier 3t lost safreonpenjistiers (ereadeompbeut 0-&kr Mirldgr aphy on
bn@mho&gzu‘g&pnatography on heparin SEPHARCSETM
hromat ography 20 on an anion or cation exchange resin
( suthe aseatigodlyeaspardes cnachatoopigater interchangeably termed “antibody-
chronato,pcq

dm,&rceewﬁte%u? oA, Sraer v an b TR Rl bARES gaserived herein
o0 B LEGRYRIPLL s Bl BRI %I A

purlflcatlon step(s) the m xture conpri si'ng
inhgntoirpagbpt, a toxin (e.g., an enzyrnatlcally active toxin of bacterial, fungal, plant, or

animal origin, or fragments thereof), or a radioactive isotope (i.¢., a radioconjugate).



10

15

20

25

30

of interest and contam nants may be subjected to | ow

pH hydr ophobi c interacti on 25 chromat ography usi ng an
webkassioentopbuf fer at a pH between about 2.5-4.5, PCT/US2007/070513

pr eferably perfornmed at I @ salt concentrations

2,
The it ft?aﬁgﬁyts%tgggewga%f f‘%fﬁmse%rﬁ it 86BN o cytostarc

age(n't@l erdrhange@bbyinh®iihor 88k Wrea%é&g of @ﬂic'ég@y@%os atd
ADC"), conprising any of the anti-DLL4 anti bodi'es

Epctetasr(il D¥) Angreiasr R3@acan] -t Ncdeyptldnoxiaod Sgenger (1997)

AT ooy AR 5 Dowrhererg 2 e B el Ll by ofthe e

moRdy to/@ndodX lafd Htrabelfill @ dc&hmulﬁti&gﬂﬂerelrp lveHke sy@femid@BdmBlistration of
origin, or fragnments thereof), or a radioactive

thepasercopmgated drug agepidnaycishyUigamascepinblclopds obigxIEy to normal
/ u
cengr%_ v&%ﬁi&gq}g R?l g:%ls ﬁ%%gﬂjthg Qg%ﬁ{}lﬁat&p@aﬁgﬂo teg%i(l 31%8r6) Lancet pp.
(Maiy tl S1986):603-88€THoBpe, i(1%85) dAﬂ‘@lSodyCCd(’hbﬂs (HTCytdSlbkiQiAgents In
tunmpr cells in the treatnment of cancer Eég%r i gos and. .
CalE“ﬁé ABEERY (A Bsyewanin Maprcdenapagtibediss 34 BigkesphAnd Clinical
| P, ( 7 in
1%02%%51 1%“1 @%p éép%a@g R, bgg 51?45)%8 YSFP 8y Pt minimal
toxiatyge s@ghdehkicbgr Bodf pdlh@ont ugtilbodisi aat yndmoclonaiamsibodinglhave
i ntracel | ul ac urmul ati.onﬁé:here

bedg R b BH RN S aaRn HLOH G Bt e iy et ag!

Imﬁzﬁﬁdﬁzér in: l%gme@tr@é%llﬁedl fVELR rﬁ@th@)d%?ﬁh@lhﬁé/ délﬁloﬂﬁfﬁfﬁahoxorublcm
|'s as well as the tunor cells sought to

meéiqtrmértata@d Vqubslmxﬁ(lhowkané kt al., (195%6 yuniran 6%1Xlrpplsed (ﬂ\mtlbody -toxin
1986) - 603- 05:  Tho dy, Carr i

cok st P CB B IR o BB OB SRS 2 R

sm&@ﬁ@%c@&&bxﬁ@%ﬂdh%lg@ﬁaﬁﬂny& pUiagdleadt aA(Edm@; .Midr th@wat Cancer

plications . Pinchera et al (ed.s

InstRR S S 55 5 Aeraane o 0PN Brotrsar & Y b Cstafions 10:1025-
|
10%%;?\5%!8 Yo eﬁakgggﬁ 84021}]%6{)@2(?@”?%%7%33 g %%L%% (EP 1391213;

Luﬁétraal @QQ&)SPI(OROMUZZ‘&D{%aﬁ’t Sdil USA 01.8869- 8623),02&fd datiohwaalicin (Lode et al
not her. used in these ne

(195K it st apRR o ot A0 B C it At Pesiape 4 The toxins
ma) 'eng&Sthﬂfec geﬁ\ﬂcadﬂq osﬁ‘tltlc eff(:étg§§h&ﬁ%ﬂ%lngﬁ)&idﬁPﬁﬁﬁfjoinding

n antl -toxin conj ugates’ i nc acteria
DNPohmdmgsulctbpa]sordeqakﬁ inbrbiteort Sanmg cypdtaxic dingsitas] ®lbehnadive or
nol, ecul e tOFO(ﬂS such as eI dana cin

168% g mé}ené?niagate% Bolgsec fgiPodig SN S nst .
92( 2R AR ééﬁtjamol}@%q L&retaﬁt Bﬁ) et(/ ?&QPDS Bla086 ' a??%g&o)pe

Med. Chem Letters 10: 1025 8; Mandl er et
co@ugnte)mmmbd! ofChenwing 3gG BBapZﬁh)Qnm‘hmhbmﬁubmby d11$eo(tﬁ3dgalnst the
Nat |

91213; Li 6). P
Aigatenad B ey Sriatd v R g g ap 3 eSS e ' n or

90
Y‘Rféég%?a@%%%%ﬁdé’ﬁ%;h@ﬁiﬂﬁ%; dﬁsﬁf@@“ﬁﬁeﬂgﬁ 4200 NS S6ur

Nudyﬂ@do?ﬂ(&) Hfd 7 E W ssman ictal 290 tBlodsl P HEDHEBRD i Witzig et al (2002)

B e to e Witsi: e GB0) B %@coﬁ%@égw&a@a q%

Althsu HBEVAYEN Ohs adtRStg aginbtviB:-cWi 8- Héﬁgk{ﬁ%t%%]
antgl bodi es or protein receptor |igands ﬁng N(r

admingytiationrsyalts 1) sgyxere and prilegen pmé@r)las ig mgpt patients.
M%TR%@IFM (gedr}lt%lz&r?lg‘tgjgzogamlcm, Wyeth Pharmaceuticals), an antibody drug

conjugate composed of a hu CD33 antibody linked to calicheamicin, was approved in 2000
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25 conjugate conposed of a nurine IgG kappa
nmonocl onal anti body directed against the CD20 antigen

WO ouatewns t he surface of normal and mal i gnant BCT/US2007/070513
| ynphocytes and "'In or 98¥ radioi sotope bound by a

o P R 25 Sl b SR e 2P0 i 000

25@@961 9P At Na3a9 AR 08 VEG D3, €§58§b89( %@@@40 §693@62n57391 16;
20(10): 2453-63; VVtZ|g et al (20 ]

57861 57720@ IJ)S)Cam@Bm@b)merta@sw (IhmmgimgﬂE\Ym) Ialnlaasbody drug

coin tpaRT bRt 8GR Ts r G BRI L 4R TR B S e

maGihEREIAiddss BictRDBMP ik a@inSing iMELPHRARGINIE aaThd#eImEnt of
ozogam cin, Weth Pharnaceutlcals) an_anti body dru

car@éﬁﬁjtky@@ﬁbrewﬁ@b%@du asecolan. COBBCaist 2458y and pikery. MHLN-2704

MR ERERE i Ty 5o G0 S faort 00, RGP, B EBugare
compyexkd o tHeauK b Aatd ypdcif emtmdrant Ratigs (@8MAembticlor@l antibody

(2000 25(7).: 686 US Pat ent Nos. 4970198 5079233;
linkadeis fesmagaoremd drugguarrts DMhavyader dewhepmens for the potentlal

oo RS AN atul) ERER pLjgd - @
moaoticthgtiyribtatik @dM/AE) syrehdicsalafoigslef Holaktatin, SRR tanjtdueedio

tanS|n0| i s. advanci ng .i nt o _Phas
chifhotie Aoop g RO Sk e pogfe LLARE SIS fieindieds g TAc10
(spgaﬁé\% CB‘BQ Bn%nﬁﬂ)'lég?cal P{ﬁl‘lﬁ%ﬁﬁé‘iésg D&@ﬁitnﬁ lefal QOW!B A IBS -
(M1l ennium Pharm, B Bi ol o |cs Innunogen

qumzﬁnqlog)aal(amw&alﬂf) e}ﬂndwgemﬂrﬂ@amun@m nof t he
t t
ronbBPBRA AR REGay" BN bRl ondy Pl rishiratiangre

de%ﬁb&i Norcilkg., aboSe U MEIAmaaYAlyaRIeatoximrant FRghRh@Akdradf that can
10 treatnment of prostate tunors. The auristatin

be pygdtingluds diabihpie arshainEnprig)diag actlwmmﬁwf aliphtkarigttpxin,
exc‘t%@ a‘?ﬁ/ G‘f&ﬁ d%gz%kgsgi?erg‘%n?s%% atsi’élfi‘ 1nW§151?n éB%gl’ modeccin

conjuga |ner|c M odles
A dhajpre ﬁllpha-satt:ﬁl AdsirBesYoatii prafemsndmﬂlﬁ)n @ﬂfhn’sAEhﬂtGIaca americana
és pecific to CD30 on hematolog|(%]a nanci es)
@P@%

pro %}@ﬁPﬂaP%}(’Haqnd(%%@? mepodeca 15)63purcm crotin,
sap%c%a@ﬁ O%Fléﬂa%“ﬂlhﬁ)ﬂgr efont) d6fo gél?lglr 1%%{&0'0& gewﬁp ho ycin,

enot her apeuti ¢ Jagents u Il Tnthe’ 1on o
and mnmmlmwpn@aﬁes, cag.eW Q832 it 2 ephbihisheel OctOleg .28, hﬁ!ﬂfﬁv e\ variety of

Enz i cal I CtIV ns and fragments, thereof 1hat
radipflidis agaie Be BHE Rt S Ao A o AR il
1ncﬁf€i%'2VBl fiy lﬁgﬁ?ﬂ“g@sY Chftldd$6RBt 8 hjuBatc®¥f the anﬁ%%%ﬁ%yﬁtoxw agent are

chai n (froanseudonDnas aeruginosa), ricin A chain,
magdppsing AVélh%tlY of btf@tdél@nalrprotﬁammmng agqmlﬁﬁamb pg Nesuccinimidyl-3-(2-

f d
T T A -

imidO& P} (sudP apﬂﬂi&l@l Qbi@ﬁrﬁi’difatea{CD idaiive @ters GUichiab disGE@hintidyl
sapaonaria officinalis inhibitor, gelonin, mtogellin,

subessie)y pldeldion (suphhaneliipealdehydab hipeizido cogingupde(such as bis (p-
S PRIPERRRY ), oy I 0 BAERZ UL SORAL.

diaaMﬁuﬂnhtl&lZByf)@th}ﬂé‘tﬁ:dmmd&);:(ﬂmmnyamfatels adich aotyjlugeed diisocyanate),

nti bodi npl es |nclude 2 [ 131 1311 n, 9QY,
an(ﬂ Pigr-agig uor@@r?PH’@SP%%S (&4chiagd %%%\Bu%h%‘* pitrelenzeng For

cxdMIR8a @i immunotoxin can be prepared as described in Vitetta et al., Science, 238:
1098 (1987). Carbon-14-labeled 1-isothiocyanatobenzyl-3-methyldiethylene
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25 made using a variety of bifunctiona

protei n-coupling agents such as N-succini m dyl - 3-(2-
W@oosdyi70f t hi ol ) propi onate (SPDP), i m nothi ol BeiEU§1007/070513

bi functi onal derivatives of85 i m doesters (such as

o e A TR SR T Bsion o
radnbRbRIIBNNIERtiboRY S sezwdgipgunds (such as bis (p-

azi dobenzoyl ) hexanedi am ne), bi s-di azoni um
der Cvaimgaﬁesoﬁmhibaéy pidser(epor3@ore small molecule toxins, such as a

nb d t
calfeb R PR PAS R YS TS Ay AR » CshREEERnfiRicgl065, and
thefdeHOAIRE o€ IROWRATS that et @Sin activity, are also conternplated herein.

1,5-di fluoro-2, 4-dinitrobenzene). For exanple, a
ri ci-MayiensHstaadinayéasingidspr epar ed as described in

V't t e |
o S AP o G v
ﬁagi@eﬁ@ﬂ&/t%&%%ldﬁ%j}@ﬁﬁﬂﬁ Gﬂ@&hﬁoreaﬁaytansmmd molecules.
triami nepent aacetic acid is an_exenpl ary

cheMswtangings ate meptotiy m@@}m whlcafact Pran Brting "é‘B?liHble to
pol %]Tlg%ﬁ%l‘n %’ytat%ﬁ{% M%%&%&%@ h‘é%@%t%fn@fm &tub Maytenus
one Oor nore sna e toxins, su
sereasa @J. s(:%memmms&m 1 l)TaS'Lt‘tmexmenthy,dSwasj(hllsmlteaidi that,certain microbes

1aurostatlns a trlcagthecene nd §§%1065 .and 5 @gg
als§BYE TgEahRoifnsleh SR e IRl AnA Gy b mERR el pie) ) S. Patent
Noa4 85 Rb&D) . &QRiHRIP hﬁgﬁﬁsﬂﬂ@lra%'d%enbaﬁ%ﬁﬁ@ﬁ]&il&ﬁw@%reof are

mayt ansi noi ds | n some enbodi ments, the i munoconj ugate

disclopqsk foresampleaint§ BoByteriNiod. 4/18AGB0; ‘b248 $ Hagrent7dp; ©£60,608;

R Lk 82 gt bi & oo ob D IRATRRE. £315920

4,3Whigeh A1 Dig: UIshil BO8 0196 16804 Ui 384 BO6 POUYNRTI, 2450034, 4,362,663;
Nhgtan5|ne was first isolated fromthe east African
anshBlbSMayt enus serrata (U.S. Patent No. 3,896, 111).
Sub C [ i S
R % b drh% WaSiedh s Q%&El%glqh[@%oféﬁ it aﬂuﬂ}cﬁg (ﬁﬁg

al so UCG ansi nol suc anS|n

corﬁh@tﬁ&)&bﬁﬂs ithegl are g t)eelativdly Sccchable nd prebh)re v, dden@atidh.or
Sy. nthetlé nayt§g5|nol and derivatives and anal ues
chanpigsldpqditigation; <uivadgationob fergeniagpp pradycty (@) apgpahis to

detm%zatﬁon]\;sgh AsQtionth 2R §Zlgtab‘fe £oP 901? d 1oﬂ 11%@9g1§@1% mon-= ]cgsulﬁde
65, 814; 4,294, /57, 4 307, 016; 08, 268; ~ 4, 308,

hnld':;rgfhﬂa,nsﬂlBBdlegL (B0 Stagkbﬁn p-ﬂa,sﬁﬂiS?}rﬁiZQ\z) ef%p'@ﬁe?a@ﬁﬂst a variety of turnor cell

p 4,322, 348; 4,331,598; 4,361, 650; 4, 364, 866; 4,424,219,

G- 450. 254: 4,362, 663: and 4, 371, 533. Mayt ansi noi d

dr ughn ARh&LnRBaRE %oﬁaﬁﬁ@g%a%snﬂdﬂ& PRI 88 mlaRindREBOMM their

drug conjugates because t are: (i) relatively
thegapeetssigglage leclpafeépﬁxf@xampltemr{é At BategiNasy 5,208,080 e 16al164 and

di f f f d
R R R e R A e e S

mcswom&i By feBére@N|1UGat d1QPréHNMIA AN Scn OI34D 3SR 118L81§a3 (1996)
linkers to antibodies, (iii) stable in plasma

describgd lérfrfmmcpm@g@t@&?mmnsang/aamameldtd@wat@éDM1 ]Uiﬂ??ééo the
mohggHHaq %ﬁ%&%@%ﬁ% (ﬁ%@{ealagﬁlﬂgt HEEAH BRI R Finc BT RO B5hj R ate was

ng sane
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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25 therapeutic use are disclosed, for exanple, in US.

Pat ent Nos. 5, 208,020, 5,416,064 and European Patent
wWER0B/04285 235 Bl, the disclosures of which ar eP(tfHUsmy7/070513
expressly incorporated by Beference. Liu et al., Proc.

Nat | . Acad. i . USA.93:8618- 8623 6) . desc
CWPW@S&%@}%B&%@W%%‘H@ oYUty ‘gﬁ% aﬁ%"lc‘jmd’é’s ﬁ%\lﬁl@abrea“
carfoMlcdli 11HeSSK 1BR - Bhshlcﬁem@is@m& 1R HERQS ¥ G Znfl] &ﬁ%ﬁé*eu The
agai nst human col orect'al cancer. The conj ugate was
dmg(mmahgat@ ablelemcba‘]diqgrmﬂfwmtmccntsomnldstocthb fige adtytaolsmnld drug,
.showed an t Vit n i
whlEE by RESHE AR hprbE e Stindtildpolkells pl,
antfbdd} Aol dodle. (THRIR) - m@%%bmecdnmgu@csﬁ@www Sftdniic Wgﬂoﬁﬁklcny in
a maytansi noid was conjugated via a disulfide |linker
mi¢% t he nurine antibody A7 bi ndi ng to an antigen on

h

ngg%@ 18(9& ﬁt?ﬂsgl%&d %s.\illu%ét%%ﬁ? p{) ae;d%pl %@%&%ﬁ% }1%{ngrll% antibody
to aom@ya@ﬁgiﬁold Thivgedif2 Qﬁ@c&it @Eg(ﬁﬁﬂﬁnm{nhﬁ&ﬁﬂ@t&?&Sﬂo’glcaB Bctivity of

cytotoxicity of the TA 1-nmaytansinoid co

] u at e was
elﬂtﬁ‘éélteeadltnbﬁdw& the mspytanRBO K RRIROWE o8 o go&ﬁ@el?fg%ll‘fo Pi408,020 (the
R R GRS it R B S 368 o
maglagsieadofiol cgul ot coxjughted pst aitibady tmldchk Has ehaown efﬁcacy in

mayt ansi noi.d coul d be.i rea
enl}aﬁé“%&&OFPd“‘ElWeOfﬁ%ﬁﬁte“r\gﬂBP’V“ili‘H';}ttIh%%‘ilY‘FéY e Bletion ongolubility

of A8 tahtki’&QiXI RloREH been JRRENAEcUTRY RRR/ARILEIF ABLMIRI &pected to
showed 'ow syStem c cytotoxicity in m ce.

cnbaned twelﬁpxwﬁytomsthn vsapfowkfdigaitbedy. ah@ypanelpald@ drebvyell known in the

t ‘f‘é%}ﬁtfl %ﬂ}eﬁ (iggkléquff egférﬁﬁg i Ilﬁlaﬁ?(gﬁi{ a?urgg sources. Suitable

ma?!aﬁélﬁ@lki@ ale Aol fr &famBé, iRENS tHgndNol bgdy 020 atd® the other
mayt ansi noi d nol ecul e. See, e.g., US Pat ent No.

patgnts ggd @czma(emheubma@@@dpf%r@d & b@‘remﬁb%ﬁ |P§efﬁ@¢<éwytansmmds are

A RASPRY TR LGRS LR O oo

ofﬁhi@hx&@ztdn@nbh&o&h@l\wswﬁfas omqusmmytaershﬁnesmg cytotoxicity
rget cells without negatjv ffecting the

ft
£ undhedreomarpinighe BEOYPS GROWTHE f-ﬁﬁ it %%fdpaklag PREhegr-reapdgnsinoid
cofl tégoln%ﬁm , & e&gfﬁky}fy fakd {ﬁg&lxsevaqﬂ s e, EXRRCS 9@8890 or EP

ance cyt ‘oXiclty over e use of naked anti bo
Pativhity( 421523508 U Charieet we| CarcaoRes eiire/t 32e1 21751 Hr (1 982)daciald. Sb ®atent

Avpipan e a e e 0 BT "R Pl BPeS BPIcH R hercby
exﬁés%ﬁj iHe orat&lrbyer%ﬁ%ﬂc@ AnfibdY aﬁ%ﬁﬁﬂ&d'ﬁ'@njugmgg&&ﬁ%mg the

in the other pat ents an nonpat ent blNi cati ons
hnkeéfcempenbm S Ml eaydispvenardd @fdew@gd s ﬂ?@tenbAgthatlen No.

10@%&@?%1&? bﬁ gggzrdm;%”'l%teﬁ]fé]?mg cgg?lﬁ):sglﬁclsi (im @hfge glgoulpg] tltnoether

grolipy, taaiAShbie) gro®hsc phibtBlabBel SldupS p‘é?ﬂida@@ fabiMBgtups, drt@kterase labile
esters, 20 There are many |1 nking groups known in the

grogps, ap discloasd lﬁgh%ﬁquBd@Vﬁ\f@QﬂﬁaﬁgtSn@is‘éﬁdé argd tli'g%ﬂﬂ@eé groups being

AR R s LR U R M

. Cofjapates ofR@s eatiladdy22d h2i§tahSiho{di8&2h¢ madeludihgSa variety of
Patent l'ication No. 10/960, 602, filed Oct " ,
bifyispignal NI U bR a3 ST ST Birpid Ylew-pyndylglthlo) propionate

(SPDP), succinimidyl-4-(N-maleimidomethyl) cyclohexane-1-carboxylate (SMCC),
iminothiolane (IT), bifunctional derivatives of imidoesters (such as dimethyl adipimidate

HCI), active esters (such as disuccinimidyl suberate), aldehydes (such as glutaraldehyde),
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expressly incorporated by reference.
Ant i body- mayt ansi noi d conj ugates conprising the 25
WO 2ovk®6076DMPONent SMCC rmay be prepared as di scPOBFES2007070513
U. S. Patent Application hbs7 10/ 960, 602, filed Cbt 8,
2004. The | ing gro ps cl ud dlsulflde g
blstaﬁfd&é?ﬁ@foun%%é s B PO YBH iR shE b P et onium
detgfaﬁu&s(sucﬂ?ﬁtﬂlgﬁﬁ&akﬁﬁhﬁlﬁe&%?l)Qﬁlyl&fedl%%{lﬁé)a&?sok%a{eﬁ (such as
gr oups, discl osed in the above-identified patents,
tol@hns aLG- dl@l@camtet)mwdnhemvgrfbmpse b@flnp@mdp (eckrs ¢d-difluoro-2,4-

t d
dineohteT chrrigf o e EaE Gt SRS 5o R aimimy -
pyi@Ydies) p1epidnirBYSIEBP el sibhi gl BMH e VY1 ¥:723-737 (1978)) and N-
bi functi onal protein coupllgﬁiagents such as

sumﬁemtdéfulﬁr(awm'ylﬁy@hlemﬁpwoﬁy( 1e eroviskeoer e distbide(ligha) |
cyc R RUgRey b DB AL PALIAR\did meleculaat s nefons

de@nﬂmgcbhltben@be défhe\lﬁﬂkl Fos cxafmpl & aflas it HhlSage sBbeadrmed by

dLnethg adi pimdate .  HCl), active esters (such_as
reagfiQf Wit ﬁ.haﬁiwvl FOBR PEpE Fonventi aewpling deghniics. The reaction may

occgl!r Wt @t el dpbyas ha %Qgﬁﬁ%ﬁ%@ﬁ; 'ﬁg Lﬂ@%g%{)%% d Wifh

I S-azi do conpounds azi enzoy
hydrexmﬁdylather(e)w pbsised maddiidunith dbydroagligray, asditie &80 position

bi s I di am. , .
haitg & BRGRKErGRIY CD e arhd S BL A Gk fofhape) ot tip -3
posml&r SChiptensiddi o aﬁﬁyﬁaggrfa@m% (guch as

-di fl'uoro- 2, 4- |n|trobenzene) Particularly
preﬁeAueﬁmuwwpﬂﬂn@S@gemts i ncl ude N-succini m dyl - 3 (2

Bi o%}z .1# & tﬁglfgéggggf?l?%@l?é%lga?ﬁamnses an antlgody of the

invehiesi dUnfﬂg‘dbéd-tédél%stﬁﬁlﬁd shol dytRihpRptidioaaile s(a’ilapdentv@twes the
provide for a disulfide IlnkagDD The Ilnier ma
8

auraqtqta]@ ed Patent Nes. r‘?@ﬁ% DAY @@ﬂa‘@nsaqnd\pélﬂ,s‘r@%gs have been
shogﬁgf%ftg}%lgnwglg Ta g1: ] nll%gignégrﬁfacs t(%?ﬁ Pgﬁrgbg% Lﬂdjl}lrﬂlec}a{ ? Emd cellular

divididrh( Vo yRectt @k (200 Oy dntpnidgibng génm me:n Ch@mhezc @ﬂ(f:llzp BER0- 3 584) and
The reaction _my

hav%%%??%r%%re ﬁmwwm@aﬁwg@k sty (e ah(1388) prgicron.

T R T I

attdvhed togtha amycdldg)tlyﬂougll thepN (domna) fprreines petde €hivadorEntgrminus of

t he.l.i nkage i he C3 osition of
ﬂwﬁﬁQ?éﬁgpﬁ%WOE5’éﬁﬁg§%g%§ analogue ii. Auristatins
andEgahﬁq%gaédrfg&n&%nibedﬁl%@s ﬁef%asl 'tl{m-tté‘mutuﬁ%nked

i unoconj'ugat e conprises an _anti body
monpmethylagristeom dnganeidtiesd Behd Bﬁadlsnlgsaﬂrm d‘MQm@mthth aline

CoBFPUIF @0 of 8RRk s SEE NPT IO T 0. Med k.5,

2064 Ehesdigdldduse HRVIECR 8edX pre3bl9Witolsorhtall 8 refeRnié fnhits entirety.
ni cr ot ubul e dynam cs, GIP hy drol¥3|s and nucl ear and

cel Mepistlly, apntidsrlpscd Jwgreoieicsrn b prrpyreAbyifainging g peptide bond

45T, Y RTETE 0PN AETRERTD ST AR o

pre(oEieti,t fiot cxeimpt, Acd@aB) téutid liquid plmse syAgEfEBtSmEﬂhedir(ﬁeb@ Schréder and
42: 2961 2965) . The dolastatln or auristatin dr

K. hibls y h@‘al;epé@es f’?lé}g}?e]d PPdotIHE. Kifvr DEeRFiA ngﬂgtﬂﬁé wRll known
in th8 T3 JeBfidd diésniQFy. THR faricGaR R8N adin URIIThEHEeOhay be prepared

according to the methods of: US 5635483; US 5780588; Pettit et al (1989) J. Am. Chem.
Soc. 111:5463-5465; Pettit et al (1998) Anti-Cancer Drug Design 13:243-277; Pettit, G.R.,
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the peptidic drug noiety (WD 02/088172). Exenplary
auristatin enbodi nents include the N-term nus |inked

wQ200spenet hyl auri statin drug noi eti es DE and BE/US2007/070513
di scl osed in "Mnonet hyl valssne Conpounds Capabl e of

ct gy rigst: Bga 1 FHE R BPoLE Lok Gl SodsBpcirgn 1 5:859-

863.%¢0LRA mﬁ&ﬁnb&mgf RELERSEhAbIY ?7)@7"7817%@t ‘yMoﬂ_&ﬁétﬁﬁlvh]Yne
pept i de- based drug noieties can be prepared by form ng

Comppeplsi Gpablend Cobpigaeantot garsls”,id$ Scraton b0/8&3 840, dhet! Nov. 5,

tide.fra uch
200 BePE oA B S B Bl G G- b gnd methods
of rh?%hésndmémﬁdal(@%n@ou&csmwﬂ es MMIAE dfd MMRKEgonjddae:d to
ept volune 1, pp 76-136, 1965, Academ c Press)
is well knowmn in the field of peptide chem stry.
T“ellf%ﬁﬁ ShilhGrng to the methods of .- US b63e4ss; US
578&5(&861‘ dieiddirherat, thd infrh@8bnihgatBromphiedn an aSﬁBody of the
. 111:5463-5465; Pettit et al (1998) Anti - Cancer
invBRIqIGPIIugatEA S0 9 or e Gafichaapein mytpepie é's@?l@%leamlcm family
7
N N
cor&B%%ﬁton&GBor tBe praphmtioof corijngetds2AOIR) caNahcaBiioihdeamip) see U.S.

AR PR LKA Y S SRRl ek el e )

5,8M0996 all tom&cahﬂﬁﬁymid@&ﬁﬁﬁfﬂt SHubiiral §ﬁa¢6 §§f kdbichéanicin
entirety (disclosing, e.g., link ers an 5 of

Whmhep@rbmlgsedmm hw aivgnwtriemé@tpoun@s gud?ﬁ-ag@ymgsm and 0,
R s e Sl id s miaR b3y d2g ELRp6kE Affearch

58:2003-DOTRY(1908 )t 4h€l thé LM dn@Bn&EPUjI Paterd td AnRiiRa®C mhﬁd)
calicheam cin nmol ecul es. The calicheam cin faHIF

Angthepgiti-tinsridewg thptthe apialidy can bp eeriugatedyis QFA Wthh 18 an antlfolate
Boﬁloéyﬂlc a’fﬁl ift %ﬁ& ?Q \}%rlﬁt%%%llﬁ‘itar sci#:g of 'a&forﬁoalnﬁrdo not readll}r cross the

concent |ons or the preparation of conjugates
plathe mmibmﬁe aicedforef @tulay upmke ofkhSse ageatsehiosgld antibdd3 Pdkdiated
. 5,714,586, 5 739, 116, 5,767,285, 5,770,701, 5,770, 710,
integhalizatio gieatly cpfEncoghelf Gytetoxs AfRstS can’ Cyananm d
CO”Rﬁ@fﬂerc fH%"ﬂ'ts anal ogues of calicheam cin which
may be used inc , but are not limted to, yii, a2l,
( 130ther Mntgtoetoy kgents thaR3AGeantju@dted 1bthe innpehcsatf thd inyvention

inc@g %@%3{0%31015% g?rggg‘%n%éé %hg(grg%sacg r{gefa}%ly of dgents known

colﬁafcﬁ{rﬁﬁ'ltEmg cynélexn&&@rmea iho. %fdnﬁsam@wmm 710, as well
Anot her anti-tunor drug that the antibody can

as gonajaoygeined). SSP@AWR%’@ s an antifolate. Bot h
cal chea A ha |ntra el | sites
act f'Eo aé\éa% et?ea R oesnstS reoy\ﬁ’?hcg r%nﬁﬁ d m%lude

dlp-lﬁ’ﬂféﬁsfppﬂﬁm @ehbiblial atptcafkendntd SREFhtBERIYoSint B}Ed@d}bﬁﬁA chain
anti body nediated 20 internalization greatly enhances

(frarp Epudeinopeoadregiaosebatcdn A choin, diried cayinometfcsinagehtis, alpha-
sarcin, Aleurites fordii proteins, dianthin proteins, Phytolaca americana proteins (PAPI,

PAPII, and PAP-S), momordica charantia inhibitor, curcin, crotin, sapaonaria officinalis
inhibitor, gelonin, mitogellin, restrictocin, phenomycin, enomycin and the tricothecenes.

See, for example, WO 93/21232 published October 28, 1993.
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O her antitunor agents that can be conjugated to the
anti bodi es of the invention include BCNU
W@ R0080608DI ci n, vincristine and 5-fl uorouraci | PCT/082007/070513
fam |y of agents known colshectively LL-E33288 conplex
des%ﬁlbed in U S EF@HntS 5,053,394, 5,770,710,
| The pigseid inveplon rtheheontghriatcp ap gﬂmugocs)?w%efymed between
an 5&?&6&9%& alcbmp é&ﬂd WRh h@éiédl%@mwh&wge RtBohlt8ERObr a DNA
whi ch” can be use i ncl ude ~di phthéria A chain,
endmndﬁmusn@wdwyﬁbmgxmses Di¥asd]. pht heri a toxin,

RO et it Reud R RRi R AR o i '”°§$§ahlgﬁy

radfRkGidatod QUTAR&RS of Abattivy i96tBh&Sare Q‘i'afmblél fBr D€ PkRiudSon of
Phyt ol aca anericana protein | ,539,sPARIT, and .o 15

Tadmpnﬁgateﬁﬁﬁfﬂ?@il%a F@ﬁ@pmﬁﬂm&ud%ﬁm Forl “clreRa. -&ot i $m
?gggﬁm ﬁldo : Iélg?étﬂ%ll%)ogo%es %@ #3' t’\791[ien tgg c?rﬂh#aige is used g)r tdﬁtec‘uon
it nﬁafyi waiptBe engdoactiSe atont for semﬁgmbkﬂc sMﬂhe@SfoZ &i’éiﬂple tc99m orI'”, o
publ i shed Cct ober 28, 1993. WO 2008/ 060705
spipdabel 53 obglF e 70ERnstic pRyonanse PNMBRHmagngdHes Khowhpy Iﬁégnetlc
n j £n i nia
re s A PP, G TEts BRI |15 uorine- 19,
cmben@31naogmbhhuxygmsﬁ7ga&ﬁmﬁm&rnaqﬁnﬂmmkﬂaﬁe such as a
deo ri bonucl S For sel.ective destruction
£ e o O OB By RO BHah HSe R g ways. For
exarnﬂﬂé QREhdpiRlc ABBe HoAHeSibyd &f mhyHE QaehdsizBd bs @hQRRS! amino acid
are avall able for thé production of radi oconjugat ed
syndlmsishothigesitati ampicesrid pisturders Anvalving, fosdxanipl@5luokge,19 in place

188, SML53omBi d%2,, R32, Bb2 nd r.adi
of RO LB b e Phe. Bt gkt o 118 oot By AR MFa
cysieh&Rbidas in thepepide. CORIM 96 can baditQAed vive 19688t dstfuc. The
scintigraphic studies, for exanple tc99"" or 1123, or

IOROGHY ﬁleﬂ@ééFrak@rretr@h@l98§}Bwa@%tl?lepkyés%mﬁe@wmw@ 49-57) can
| 1] 1"

be {rlnéélﬁ)% ﬂ%ﬁ&ﬁ)ﬁﬁg &ﬂga o3 i\@@%’&gogmg&@bcgﬁés% ?@%ﬁnbgﬁgﬁg{wphy

(ChandiQRG Picks 198 desdndes dfBer metbboin-deil. ni t r ogen- 15,

oxy en-17, gadol i nium mnanganese or ir The radi o-
gpwga% g %lgpdaf@nfi YOI BgC8HMRY %? made gpipg gapeety of

bi I{btl%ﬂaqvﬂ?ot@ﬁly gp ngaeﬁf%asﬁpﬂ &s N%ﬂ@mﬁ%ﬁﬁ%l??—é%@# 4 a?ltlg?% %rco)plonate

I osynthesi ze y be synthesize
(SPJLEH’)dsucsymnhi@is—ﬁs(Numa}egnlslumbﬁbd)e:ya}mhwcanadi-@rlpn@mm SMEC),

) jn ol.vin 0 f.l uor.i. ne- in place f. .
ot ), bt SR Fiyalt g imiigedtpysthieR sV s pimidate
HC@P Qcttmellﬂmceaﬁclb@s (ﬁﬁdc@fﬁli}ﬁﬁiylfhﬁ)e@até)}’aﬂhﬁiﬂ%s (sasth Qé@uta?aldehyde)
the peptide. Yttrium 90 can be attach via a ¥£S|ne

bisragisiochempoTids (sm@mwpﬁmmnmy&)dl@éan@narmmex bs 9zon1urn

ey oy obalt eV s onsmie e A Tfth o

tolhdH2MEiGd0Rt AR P bis-A &Rt RIoricREop QEEls 18R hs USSdifluBes?,4-
other nmethods in detail. 20 Conj ugat es of the ant i body

dingfrrbeagans) okarexargele: a el IFENURRERKILSINRY RICRAP] &t desgifbed in Vitetta

f
ot e R e P D T BBenzy i
meghytdiethiylehel yl andinéfdntmat eicraciogEX HYTHA) is an exemplary chelating agent

cycl ohexane- | - carboxyl at e
for c%njugatleon of radlonucleotl)éig to the aglt? ody) See W094/11026. The linker may be a
“cleavable linker” facilitating release of the cytotoxic drug in the cell. For example, an

acid-labile linker, peptidase-sensitive linker, photolabile linker, dimethyl linker or
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I mnot hiolane (I1T), bifunctional derivatives of

i m doesters (such as dinethyl adipimdate HCL),
w@ediswer7est ers (such as di succi ni m dyl suber at B¢T/US2007/070513

al dehydes (such as glutarabdehyde) 25 bi s-azido

ounds .(such bi s aZ|d enz
dlSH@ﬁgﬁgaﬁamﬁ%@%ﬂ Kt sl ot EaRIE 135{UER21Y-S. Patent
Nobk s0€ D26 RLON wehenzoyl ) - ethylenedlanyne)
dii socyanates (such as toluene 2,6-diisocyanate), and
bi sThe terupounids of thnenmtrpm expisss{ysemitengi@ate, but are not limited to,

5-di fl.uoro-2 d|n|tr o]
% Brefirei il S i ik S M S B TR gs, fio-swicc,
MBS,H\@PBH, SBAPaSIA, STABERMECC3INEBISMPED 8lifo-EMCS, sulfo-GMBS,
Car bon-1 4-1 abel ed 1-i sot hi ocyanat obenz

sulfyoKUSH S@ifﬁWBﬁeSwlﬁOr%lr‘hHaé NHcG g saép@Mm oHRS s

(su?%g?ﬁéﬁ (:4%1 ¥lgltl?4n% ﬂe %ﬂgch In% Cglglgl%@gg}g i\paglﬁgle (ﬁi_ﬁ a from

PickdecrietechityloBe liec., R@ﬂkﬁﬁ‘d,ab_l eU| |SLAI}< Seé pdgrs UbT-Ua%,12003-2004
rel ease of the C%IOIOXIC drug in the cell. For
ApphentigneHangbook apd Catleg- e | nker, pepti dase-sensitive

[in thyl |inker or WO
ZOOglégzg%%h%%T kg%agypg%g@lgaggo di sul fi de-contai ni ng
| i nkethe @@htardy detg ednjugaBai(AEIC)Reseamebntisd, 42 7nt®dy (Ab) is

Us P t t 5,208, b d. The.
o BRABRLRgEe 5T Mo patiiesADE - abett B g AT i mipes per
antfdoly ntﬁ?ough 2 lfnﬁgr (tE?/C%“hé\Q@@ bEPGhHRMA Wntagwc?:%ﬁfe'd' Bleral routes,

reagents: HBVS,
empoBHLE GBAR cl&mstm&aaglorsmdltmandssmantsmbm ifEN@S% skilled in

thes’al'II %ngl% (12 e&cté%n[ S‘%N}%gpf“ilﬁ & alnfa%t1§0(ﬁl with a bivalent linker

reagau Ctol fBinMAGYL 4o Cbvilérs Bbh @ Te) Bespatcadtiodivieha afg moiety D,
comercial ly avai | abl e (e.g., from Pierce

andB2) racHebPoyyuclgapbilic groeke @rug Inpoicty y/ith ahivaleplelinkgeeggent, to
4

forf ¥y R Bt PR B RERE Bl B b Bl 88 an
antébodiy b adylitbnuign ethodupaprpaifDED (ire dberibad eatinon, an

anti body (Ab) is conjugated to one or nore drug

noi eties (D), e.g. abgytqlp)9 about 20 drug noieties

per antibody, through a | i nker (L). The ADC of

For ih¢ binkermeay Usecoprrepetd efbnigyr sevetinkercompesgnts. Exemplary linker

t t di ti "
corf BB B AR S ROk ME P 5icp @Ry € 3eDftne-
cuﬂunﬁiet(dwlt@u”)( dlanfn@ahthARlafine @“dnaiph@q ARhhin®bei WX yedrbady1

antlboég with a bivalent |linker reagent, to form
ug:

(“PAR’D, N fugciningigykd QTPYW@IO)W@M%Q‘%@I( P? b AEB nesmningidy 45(N-
e R4 Pl et B SATLL BT e SR toce-

aceltyd) arhﬁfobblﬁoh.t,e (VSIa\Bi )C (A\da{tﬁ)lﬁhl lhﬂcﬁdcorﬁpﬂﬂeﬁmde kyown in the art and
reactjon_wth the nucleophlllﬁﬁgroup of an _anti body,

sompgiaficrdessiibed heichb dicerio “Mepmstingvane Gongpoyadet anpble of
st T
CoBBESP A0t 008 ATk e N, sampagtfhs o
Whﬁﬂlfﬂ[b@hﬂﬁbﬁlmﬁmbtﬂﬂ@i lﬁymﬁdrammmi us ammgyl ("M,
el ?n srgngeoé) OCP(P ts tfle M?kgr rnay cornprlse amino acid residues. Exemplary
amino acid linker components include a dipeptide, a tripeptide, a tetrapeptide or a

pentapeptide. Exemplary dipeptides include: valine-citrulline (vc or val-cit), alanine-

phenylalanine (af or ala-phe). Exemplary tripeptides include: glycine-valine-citrulline
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citrulline ("val-cit"), alanine-phenyl al ani ne

("al a- phe"), p-am nobenzyl oxycarbonyl (" PAB"),
wOR®ao61705 mi dyl 4- (2-pyridylthio) pentanoate (PSPBS$3007/070513

N- Succi ni midyl 4-(N 25 mal et m donet hyl ) cycl ohexane-1

car yl at 'S and i m d
(@GR s st Sy Rl §15 A A R A efidgss which
cofPIROMGR R0 8Eif hlﬁﬁé}\’%rﬂﬂén&ﬁ%c’iﬁ&e ok oo%&rfﬁlgefaﬁlrauy, as well as
descri bed herein. See al so "Mnonet hyl val ine Corfpounds

mnﬁa@a‘gn@a@ds at(dct[qnutgaammkby] ocqmrﬂlm@anm}g acidu@akees.. suploas citrulline.
10/ 983,340, filed Nov., 5, 200 he.contents. of, . whi
A SRS sortpaiue ireer Bt end REREAY b Se ey 50
enzehakio c&@ﬁ% rﬁ@ﬂ&rsenzhh@s fbd@mplRY 1ERGIPiskSRatadpffease,
aci d residues. nplary am no aci d | i nker conponents
cathepsinBeC andiPpent P]@émlnapfp‘?eia%feptl de, a tetrapeptide or a

pe ”Nﬁ@%@é@ﬁ? Hoﬁﬁ? B‘l? g@tﬁ%dgés Qﬁ?&ﬁd ?ﬁt a{r%:] ﬁl)tulg[ﬁfted to: (1) N-terminal

valin

ampreanylmal| af)lsnie chaif amlnag@up@ )g. b&nenphmlye H[aup&ﬁ)d}ll dewps, c.g.
i ncl ude: yci pe-valine-citrulline WO 2008/ 060705

CYSERHTY- @g@@@%ﬁ@%ﬂ@oxg T eHR FaPpLvhgre Shepntibody is glycosylated.

Anﬂhé’,_(ffé@? aﬂ{iﬂ%?&r@?ylgéry Isne ﬁLgc!lé’ogﬂh% églldy.‘)l U%Tb acr’lﬁfg‘% form

resi dues ri'se an amno acid 1in
cox(admlp bmeistwﬁlndbﬁc@hﬂtmeupsmunﬂqenglon?almu aad lnyker asigeh including:

m nor non-natur.al |l y occurrjng. .
() e 60 e N bRestcbn EBESE Raforitrates | g ) aly
and Eéh&?lfh&%&)w&ﬁ 218 ﬁalemta{%ﬁd@'@ $iii9 B@@hg’f’d&g QRS e8] @aﬁ%xw and
heir selectivity f 5 enzyrmtl c ¢l eavage

mammtdecgmnms é?m:ztymwtlbb@ps b@{varrpﬁhelblelrttﬂmn élssg[vﬁdueatledcystelne

.prot ease, .. cat hepsi apd D

oridi<dy EBoding RpLERRIRe Cagiufhe con eioRoBur BT reaeanis by

tredibHen@Rh B@&dulcing dgest subh af D)rTmciiﬂebmrmﬂ) lﬁiéhla?stglh@ uﬁage will
) side chain am ne groups, ysine, (1ii)

i de
thuérﬁ%mh thq@mﬂcaléy dwsgeacevgthloley@kephiées éwélt(qnas @iﬁyﬁhlhc groups
cor ¥R RE PP T R NG ok SIS Piniptigpe

(Ttﬁqul eagdt) reoulamgincapadkienof ah emdtd ing 4 hidlo RmCtﬁze\tlalegtbups
nds with electrophilic ?roups on | i pker noieties and
T

maly%ﬁ weffodueeriain Seiapdasy (Rpiragment thegteot) BY G¥rodHeng B e, three.

fouEHF ngo% %&%flfljk%?d&l%? Eee%Sp cpdt n%f ﬁﬁﬁtﬁgtlt ﬁgo&ﬁg%% %Igsmg one or more

nothradtoacys@medesno (mdlr@suhiesbehydes ket ones, carboxyl,

and ej rtain.antibodi have ) )
ARy e aPRERRs o TR il iy 5 B pitifeg byymodification

of tAE laf@ISsHy t@"iﬁtf&lﬂ@lé ﬁ%ctf@%llﬁemﬁﬁqgs @R da¥ @cdc@vith nucleophlhc
conj ugation with |inker reagents by treatnent with

subsetiants g tglemker seaghntas dDET (i sugirs vhglicoslted @aubhdles may be

stelne rid W | | thusf the cal
ox A B S PR iairhe FEe ST S RAR B ksignd s which
ma@h@i¢PFithClaarkide |gftf1pr£fllﬁlﬁér ﬂeﬁ‘édhtsﬁtﬁtdr%ﬂlbﬁleﬁ hTﬁ)ﬁuﬁtbulhﬁg imine
reaction of lysines with i m not hi ol ane (Traut'

Schiffhgangrpupe@ay faray? stable dinkeges pomapbe weuesd a&- b)nb@roaydrlde

rea%ﬂ*t? an%oﬁﬁ%%fble aqnﬁlp '1191<a EO ezein{%aYIggﬁ 1le ét[ %%I?edca!rmh?ldrate

ereo u0|n
poition of & Igbeesylatéd) Blﬂmbod}y vmireetheiy glhetbmeomé@e du e@dl(uﬁ ngeta-p el‘lodate
pre s conpri si ng or nor

T PO 3 QT R8P A s P ISy th Can Tact it

appropriate groups on the drug (Hermanson, Bioconjugate Techniques). In another
embodiment, proteins containing N-terminal serine or threonine residues can react with

sodium meta-periodate, resulting in production of an aldehyde in place of the first amino
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Anti body drug conjugates of the invention may al so be
produced by nodification of the antibody to introduce
web@soswphi | i c noieties, which can react w th PCT/US2007/070513

nucl eophilic 25 substituenws on the linker reagent or

aciehapgn & Yoha Bk Jabe Gl Chefi 11 A HEdRR @Ry Sueh

aldf:l%rd@c@h @@Péﬁ@?ed%tﬂ‘@&ﬁ@@n&ét@z%@%nlé@‘Iﬁﬂaleoﬂl@ﬂ/e react wth
t He am ne group of linker rfeagents or drug noieties.

Th eLrl@wuﬂet nw@eqpmlw%m@tsmnfaf driog siefy onghederhyt dronen lzmited to:

o i, RS Pl b Pt bR s Gadnicia G INEASS

carB@Sbﬂﬁb ra@aatarylhﬁﬁﬁilu@ rodps tdpabeIThales &f ®rdQoPabit RRdOwith
gl ycosyl ated anti body with either gl actose oxi dase

ele@tméﬂdm gravprearaligier medritcs angriipkayiredgants ardhesiyg: (Dalctehssiss such

as ﬁﬂ% éfs%rs Btgé’speyf %alo?orh%?es n%ta%t(ﬂé lﬁ@§ éﬁﬁﬂk&lea%ﬁtbe}%ﬁ Iﬂahdes
appropria

suoBIa@(h@la)jat@ﬁhﬁleﬂ' e(ﬁi) ldgtedds, kdt@na@p@trﬂsteayl aadodkéinedd groups.

pr ot ei ns .caont aj nj ng N-term nal serine or threonine
r esAéralé@U&%lw & Walon DhpteiR coapgis i thetHbedy pefigytatoxic agent may be

t l
B P R v St T D SN
corﬁﬁmn:qhs-;xgaﬁhva@regtonm bnco@in@aRg tvd partinpugfahe c@hegate cither adJ acent one
138 146; 536285 Suc al dehyde n be re
AREIP RIET Rof RGO PR R EERGOHRMHD do%% 801 Gatroy the
degﬁ@gbmmejslogt&r&ﬂﬁ%a@n a drug noiety include, but are
not limted to: amne, thiol, hydroxyl, hydrazide,

oxi Freyet hyetheizimiodimpitothe rantﬂaadyafmnbe cyarateditae "seceptor” (such

BN PGt R ety b e RS TBEBo Gy Ricepior contugate

is @RI o lth nmm)tw&&)yafeﬁobalr&f@ﬁbd@a@aﬁﬁlgate from the
including: (i) active esters such as NHS esters, HOBt

cir@dationgisings ngmgé%t anérﬁl@na@mnﬁﬁw@e@f a ”(hugm}d”a(lelgylavam which
is ‘%ﬁ@éﬁ egl I?@Ll gt%fog %Fz t(;ajllﬂ ﬁ%ﬁﬁélgﬁkﬁﬁel m( IolleI Zgr oups.

Ph&hharenﬁtal\lairmulazoanSI on protein conprising the
ant i body and cytotoxic agent may be 10 nade,

by
r ec SRBFPRAIC FPERHMI S8mBFiSipE gp .aaféb@yrﬂf ﬁlé%mgenttpﬁére prepared for
sto{a% glilmgfn %ﬁﬁ%dy GRNR 'tl%edegl? éevcﬁ % QR optional
e |ngtgetvvo portlosoft onj u elthg
phwdilagesty awneptaldn ogriers, exelp;lel}[t&[)a!ite]dhbgrs anggmn The Science and

Prigier poblspgpt 0 nedsR CHLGh{iGJPES! Myt selmapophilized o

othBFB9H fIRAblatibhe &c%%tﬁ@l@)éaffﬁYs becipRAs USRI 1cBs e nontoxic to
'‘receptor" (such streptaw din) for utilization in

rectpugnts atﬁh@dwsaggseandmgnmm@ms anmdoyadt by lude beﬁf@r@ such as
istered to t at i. foll owed .
?’38%{0/ giltre%{—; %boun COZfrlﬁI‘ l?r%latmc ?Clcgsm {l) OXI(?a(I:l:;[S’r l(IIlEI ug{nlg d, COI‘Q% a01d
andlﬁllefh@)r@né? aaaéﬂva@ve%qm a@@dtaﬂ&t@rlldlﬁﬂfﬂylbeﬁfzﬂa&ﬂrﬂcﬁhlﬂh chloride;
" and' avidin) which 1is conjugated to

he;@meg}qgmr@ c]a]g@ﬁ@, t(egzeékomlgnrcgmr@ﬁd@né@hq)lggm chloride; ghenol butyl or
be%ﬁgl ?uc{lf( %%ga%%%cﬁ‘taé %ﬁg‘?? %ﬂaggﬂﬁ?&ﬁ catechol sorcmol

tlo S risin 2 1 nvent
cycaaslexpmcﬂpfape[daﬁcﬂr andszhcur@gs loyv mibcculgr highafitss lDMyabout 10
having t he desired degree of pl,ﬂ’)l ty with optional
residues) polypeptides; proteins, such as serum albumin, gelatin, or immunoglobulins;
hydrophilic polymers such as polyvinylpyrrolidone; amino acids such as glycine,
glutamine, asparagine, histidine, arginine, or lysine; monosaccharides, disaccharides, and

other carbohydrates including glucose, mannose, or dextrins; chelating agents such as
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physi ol ogi cal | y acceptabl e carriers, excipients or
stabilizers (Rem ngton: The Science and Practice of

web@smerys 20t h edition (2000)), in the form of PEUSINT070513
sol utions, lyophilized or 98ther dried formulations.

cceptable carriers, excipients, or stabilizers are .
B obsite SYCH 3 8UTTRYG, BlABRTY: fé@léﬁ%@ ol safsfpring Cotnter-ions
suchQR G682 b oA %oﬁ?l%lx@é/&%. , ANFrotdie k&ﬁﬁe?é’sf);f &ldfor a8RHoRe

phosphate, citrate, histidine and ot her organic acids;
suréactancxiudiang W EIN U d PhRAXEIGIBY or palycthylene glyeo HiP&ki) ne;

preseryatives (such as octadecyl di net hyl benz

gt %[HW_E:‘R%UBP ﬁﬁa@,n? MRE RO WA rapRedhit I}e&gwg compound as
nedSRFALo QR Mi&ﬂéﬂﬁ&i@ﬁionﬁfeﬂ%@r&%, BrorG b9 sl wi@A R lementary

butyl or 'benzyl alcohol; alkyl parabens such as '
activetidsythatelo not agwerschaafédse sachedhac Roth mpkssules areoiitalg present in

cycl ohexanol ; ent anol.. and, mcresal ): | ow nol ecul ar
coriirgft Pragunistif o S B adhGagE st bent | des.

Pr otrg AtiveShBdiests Sy R0 s Ppeddf InfitioRapsale prepared, for

i mmunogl obul T ns; hydrophilic o[¥ners such as
cxasetlgnHyripResy¥ atisini tedmequeaai boingerfagtl poalymesnigatiginy éjrgagample,

I ' ragi.ne, -histidin [ ni | ysine;
AR AR m b g 5L
micacdpotily dicaicetivélnch wdiloidalgirug a8 BreryBBRASA forakatp kst tipesdmes,

chel ati ng _agents such as WD 2008/ 060705 ,
albpery WEPOPPEGTOBIEPCIYISIET ASNSRRTHFISS SRCINGEARsHE Iy dn
mabRRRutsRns, SLENR ﬂﬁﬁuégrarec‘ f8bid in R%PJiijng'tglgrme%gience and Practice
counter-ions such as sodium netal conplexes (e.g.,
of Zhwrprot 20th edowpl(2&¥y) ; and/ or non-ionic surfactants

such, as TVEENT PLURONI CSTM or, pal yet hyl en | yecol .. .

( PEES oy aﬁlap% D USSH f9TdE &R RSN BHY B Nty erhis is
realfR B @RD1IRELD BALH BAADPHAGL AStRi D BREIDA Yerhiindshe

particular indication being treated, preferably those

wi t Bustangd-entesse aroparationd may beprephiat. Soitahde cxevidese] systained-
ect e

rl @ BB, oG ser B Pl B B POy EpSoE

coR&ihRRIRe infth@Nsl@shbulihReE tRCHkh Meioh NGhRE infitti Ses MBYindh& forleof shaped
entrapped in mcrocapsul e prepared, for exanple, by
artiglpaces vAimo ar meerperpgiles Esrmples phsusiaingdirglease matrices include

N
polR QIR IGE Rl Wor B BEBIRL Ehyardhettdmethaervlaie) or
polpOliyylélostidi))] patylacides AUES). Pai. Noo8 P39I @), cospacts iof &Fglutamic acid

in colloidal drug delivery systens (for exanple, L
and 7 gfElhwdutamaic prasi-de i dap lssqiivdenesvinygl ace@tontegrpdabde lactic acid-

No- i ¢l A . :

oY R s &R PO ERRRANE D EERI tfinisisblsgmicrosnhere

corfRedEed 8F Ridtic h18-gBrbapa8d @Bﬁol?ﬁl@péﬂdcl@up@ﬁdﬂ&fan%gyn(%mm-(-)-3-
edition (2000). 15 The fornul ations to be used for in

hydrpyybusicia asidst Waile oalymest sush as ediylcne-vimph pectats ang kgt peid-

gly@gl(i: chpéi 'er‘?al%?ed Pe\é J(Sfl &él%&ﬁl?ffo'f 85&%%% d%&ﬁe, .rclellte?mfhI !11]'70r A QBase
Menbr anes. - Sustai ned-ref ease preparati ons nay Be

profdifPRdE SlbrteBtinteaierio de Xaiph escapbul stds iraimnac|oellB8$emain in the body
preparations include sem perneable natrices of solid
forlganpimenhey pay yapstare of 6ESIERHE At tasBlt ofmrnesyIcAd Maivuisfat 37°C,
resh Ij[‘l% L X?ngo? Q'blomc!a? Ié]ctp\;?tt ra'n&%% € cflapngtegl f i];’n%rll{HO fnicity. Rational
S a%ed DO°ar i és elg.® PPs s COF M crocaps Fe.
strétxdepda@Dedevis e foristbiliaEbredRndiap bh e&Smedtahiséeinvolved. 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



10

15

20

25

30

pol yesters, hydrogels (for exanple,
pol y(2- hydr oxyet hyl - met hacryl ate), or
w@iog0&i7ny| al cohol )), polylactides (U S. Pat. NOTI/US2007/070513
3,773,919), copolyners of M4glutanic acid and y
n- de bIe eth ne-vin

ut a .
sulg}‘yg%/yélr%mﬂ@é,gly l&lgg TQHY 3C g({lgé(? HUOI&}’ qoi?lglgalgpla'}{lre content, using
ORIty BERLi BvaUST RS clobmglsHERENy mbi édthssstirik e

m crospheres 25 conposed of lacfic acid-glycolic acid
Usesopol yner and | euprolide acetate), and poly-D-(-)-3-

hydr oxybutyric acid. Wile polyners such as

et hj\nemabadynyfl thapesait envandon mey be uswi id- fog kyaoplecrnadia ex vivo

(ﬁnab &, rele se OE Iecul es for over 100 days, certain
an Wf%&F@P? 88 ot ei ns for shorter time periods.

When &Rcapsdd) Bt afl chfidRRedidedrletidds FeRhiing & fré€enBiag¥ tumor, a

for along tine, they may denature or aggregate as a
cancers ahd/ond C@kwaﬂf@‘tedilmd%tamlaéﬁd WACInCcr@eed exussiongnd/or
o 35 P R PR RS RO o
Dmgranab@cty ﬂolaZsabje@fnndepdaaﬂmg tiedmidae mechani sminvol ved.

For exanple, if_ the aggregation mechanismis

di sEovrsrasacatghe é“’eﬁ"t“é? IPFBIV tmgthods rgegpging H‘rh#ﬁti% fplocking, or
r il A .
pretvgr{tﬁ%%}eve adtluﬁnllgglg %ﬁﬁéﬁ%@%@@%%@@%@&g dﬁﬁﬁlkt@ﬂnm effective
amBP@R/oHS2 @ﬁt?-ﬂ]]l%dtﬁlboﬁ)yﬂtcsa.lduﬂ)mcd myheed @ swhhessatment.
Iyo hilizin Eromamdlc sol utions, controlling
1

ReeHsR ﬁtheE%?WOVIQﬁWSB‘PH%@é teaing %%@r & fjreer, and/or
a cawl%hl@&aﬁke BREEES dofnpPRInY TR MTBeFih X ai® OARIS L b0 Rt o dR8Sti-DLL4
An” antibody of the present invention may be used in,
antfbody éxasgijest it neodidf soch esatminto 5 and in vivo

t herapeutic t hods.. Ino e invention .

or ol (G <shiER B dn B ion MeSiten BBty Fualibic Ry SR dissis o
corBpii R adBME@TngdnGelcktivy fhbiirne bRk ¥&i-BI $Ar@d6body to a subject in

associ ated W th increased expression and/or activity
neqgfofpuehitreatimentret hods conpri si ng adni ni stering an

ef fec

Subﬁle&{e a%ﬂgégg[ggsn fQ;Ilté UC%I%plrdg%l r%fshloé %1}8116?819% éc%hglOélcPl condition

assbh&teti R indnigg e ds@yvdot@sisipt ddadsisfeoing be dffe¢thig,amount of an anti-
i nhi bj ting, bl ocking, reventing growth of a turmr
e obsip

DLEA aaiihedst O at%hl@ﬁb@ﬁ)@ tieainigt.-a mesétr@qqdﬁ@ergﬁ the
patﬁf)lfg Chi ditRIY a@écd %6%%5415%{1&9da)’ca§196r and/or a cell
ect in nee t ment. | n one aspect, the
prolifiaretite dsorperovin d@me nmbhdldsinfsoﬁletpa&mtogmgd eortditnmr assmlated with
cancer., . and/ or cel | roI ferative disorder

aNGOFRIFTIS IS BERAHIL DEYYRY it i ve ampunt of an

ant ividebdvir, al Ra@bhRAIYhd MitiBodPbLGE itvanAEL i ind Hethben from
treatnent.” In one aspect, the invention provides

othm&molds Aocrordmgl}fmthel emgb@chgs olgbn avicstiorcampriusedtp bind specific
er n of an.

an el aBiihS g 8 35T bR hoRaBR Bt o Riach Minlnaibiter gr in other

mafiteal RS REGEets hﬁkqn weatlF&ﬂwan Qhidesm debb@gst thelinvention cross-
treating a pathological condition 20 associated with

reaglfi §¢-8g@WaRINTCe.drPPs ingMashti Gyngmeldun gndiicats; pigrqryeouse). In one
emgga&%ht, %e a%ﬁbgcw 6f the invention can be used for inhibiting antigen activities by

contacting the antibody with the antigen such that antigen activity is inhibited. Preferably,

the antigen is a human protein molecule.
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DLL4 antibody to a subject in need of such treatnent.

I n sonme enbodi nents, the pathological condition
was@sosEbed W th angi ogenesis is a tunor, a caPCBU$2007/070513

and/or a cell proliferatiwe disorder. In sone

enb d| ment.s,,.t he pat hs condi ti on associ ate
g R R indadY pF Rk LSRRG A Rea G fmcthod for

bmqi@edasd%n PinMNu® j?é\é%uffe%h IiRASS dR6RRr Asoldib@d Anih iRALARE antigen
t he |nvent| on can bi n% antigen from other species.

eXpll\c&smnchnd@lr yetivtitye cempiihogladgingtertrggo ithevsahiccban adrbode of the

dt i f t i.
im e ol e i S G Pt on G i woliByrEls e uman
pro@din nidlQ@fulteind thRETRGt &b IBRdresibfech aXit@8atiRey, A JuBRRt can be a
with which an anti body of the Invention cross- reacts

mapnay expepsipaite @@tlgwﬁbwhlqhwnrmgb@dy ofyho HyPgfion binds. Still
fur{hlgf ﬁ%ség‘tg,]@&tgcaﬁ foe T%%%Ig n ll 1%1{%) \8@1%11 glge anti g’g%ﬁp&%%n h&tﬂ)ﬁiuced (e.g., by

adrainist@eon afthic\uhtigasorthy exprsiian b Agaritipen anhigenely A iﬂmbody of the

. the antigen such that antigen activity is inhibited.

inveptignesagheypdminipfsred e p Juman Sulyeet famtherspeitio RirPRSF® c Miogsover, an
P

o A on E by LA oriuhh RBma) expressipe an

antigen avithehiohl tHeammipiogthibogn arossindacyeo.gi, @ pmnmudajp@d)r mouse) for

sufferln froma disorder, associ ated w reased
Ve BHPORsa i S 8 BT R LU Greao RGRHTaieghe fater. such
aniBRNOUSIS &y Js@ful he e$évl9htﬁfgt th& ﬂl&dﬂéh@@gﬁic%y (Wh%tlbodles of the
i nvention Such that the antigen in the subje
me@tde(e gPrtesf«t@g@rﬁ Idysagt:mgldatnnﬁ gaursgsf, admun@tmtlsnpr ot e| n

At SRRl of red iRl st bEn S oG celspretrnign of

pre‘vﬁﬁ/cﬁ[htyl rlﬁﬁreWcé Bf, WhicGratt) oppricl &R disc@es t diorddty 8nEdraitions
binds. "Still further the subj ect can be a manmal into

assQeipich Wilesxaraspige Andiasagsiedhi of ARG Pduersdnfigsymolagyles.
R G R S T T R
leukemadrinhplicid ethligtanidy Mbstre pubdicelat etamnpléheftisapletdnicers include
pur pose Mor eover , n 10 anti b?,l-gy of the invention
qu@gwuﬁ eclbenmcen §ercaifh ? B 801381UR Rt FRNFEHTENE eXjsEEiRS|uqge small-

cel(ﬁfglné e %%n\@h{an My dahger! MHB?%&HQMB bPtHe' ar{desﬁﬁﬁlﬁous

a’primate, pig or nouse) veterina
carpimomayé shednng sapeer ahthegleritomeadn, befpatuanﬁiuialdaase@rs gastric or stomach

rdln the latte such animal no
cang e G oo e P PRSP QR GrpIby Gyrvical cancer,
ov@dhi B 8svep baddBe blddaveRhb@Ncdn8er®b  thd @ﬁﬁ% ga&f héiﬁ%cﬁhgae $reast
and time courses of admnistration). e anti bodi es
cangfr, chlenicanasntreesal Q;lacﬁrb@lmetal tapcery etaiomeltrmfiiwb utering ehrginoma,
salg{aéygglgli(g clfa(%angrfna ki Igegz\rﬁ%er%&{a‘ij rp?o% reg?agl%gr V%l’val cancer, thyroid

cam‘a@m @lbpatm&rcuaﬁﬁaa @ha?l%@ﬂ:lﬁ@ﬂid" p@ﬁﬁw&t&ﬁh&ﬁa anglaymaAetiliple y
one or nore antigen_ nol ecul es. Exenpl ary di sorders

mwhmwé B-gelt mmgmat Yispghenwell Bb headod neglapdnepin andpagociated
me a@fég@smelf;i" (g-% < ugﬁﬁ‘iﬂ{eqtsnﬁle CQH&P & dspe?ec?gtﬁoqn H%b&ﬂ‘éﬁsmtlng of

canceéers 1 nc
smala nﬂblung eaiger, nemoﬂahetolnaals mqluﬁasmmsbrmt d:armaame,r Qastricwagcer,

canc r inc)uding | ung cancer, non-smnal |
colggtal PaRE @@eﬁn‘f g%’é??ﬁ&]i lg GReeHEOBE: tomicgPogigents, the cancer
is seRRERAP#En the group consisting of non-small cell lung cancer, colorectal cancer and

breast carcinoma, including metastatic forms of those cancers.
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carci noma of the lung, cancer of the peritoneum
hepat ocel | ul ar cancer, gastric or stomach cancer
w0 p@BM6i7Rg gastroi ntestinal cancer, pancreati CPCEHOSEN7/070513
gl i obl astoma, cervical canoer, ovarian cancer, |iver
cancer, bl addeyr cancer, cancer. of the urinar lghract, .
hepdt GH&M ey, qndFounocenigie CYRpAYNG ?Ié%‘tt pdy conjugated
with@die et mo?@&ﬁﬁt%ﬁfcshl citéy) Cfsezfdmlﬁﬁ%%@forth@bat%t Ufr&ohR&mbodiments,
carci noma, ~ salivary gland carcinons, dney or renal
theamnumppomugm atc?éorcﬁanng@r to whikl &lis b@mdes/aretlhgmmhded by the cell,

s e ST 0y o D T Gh0 TR BB e e e
to WHIRR MCBIRds. [Ih 3h& emBSdiRh, tidscyigtadic n_géht REeks Qﬁﬁﬁ@feresa@fﬂh nucleic
associ ated netastases. |In sone enbodi nents, the

acid ainthertarget csll| & perichbesime e thercatiode ABGNS faregys of ingferes with
|
BB Bt LS00 SR L ARy o

chepfdRagrapcund a@ﬁﬂﬁh@t@@ hérginalsueheds e mayrensidaid, safatin, dolastatin, or a
enbodi nents, the cancer is_selected fromthe group

cal{chpAIMISH) rRgragioasiie. 1SofAPY. OF @ Fibopgise ght BNA %ioa%le@sgl
C an
£ or %;?lﬁb%ng% ofg‘[é@ glth%tg(rﬁlg &'nv\%q%%% % ;}%% (H)g%lg Or fﬁeéomﬁgtfoﬁ with other
corﬁpﬁ'slit[dﬁﬁz 00 7 HET4y1 For @6tanne, aaranabedyesfiibel invemis, maybe co-

SRS e B L Do Sk PRo B et S inatas of
ch&ﬁ&h&@ﬁéu@i@tageﬂté) m%cﬁafe%lag@lﬁg anut.ﬁlgldgeﬁmg&g(y) Ugai&nes,

/ or antlg whi'ch it iI's oun i s/are
and/ﬂlt gpw&i mh@dmt»yagehéS)c ¥ here arr egibody afthicnnventipe adehits tumor

tv‘ﬁgr'?gﬂ% é? pg 1|C}1 Icslgg%ﬁ%j? E‘[Eecol %m'lenlg tﬂjoﬁg g%gloire otﬁer tilerageutlc

ag&lf(@Whﬂ&’ﬁ RAlso iAKIBitE N @Xdveth g8 Nintit VE GBlag et idcNidend &1t®Sdics to
with nucleic acid in the target cell. In one

VE&HD otfiteraaftvelyt we additionadlyi e agent mayrgedise eambipgdeiafliafiay therapy
PR, u
T A E T T e
antét@en}. sSuvhtcethbived ehdrarfisiadicdsbove il i deninttondd, adrnlnlstratlon (where
auristatin, dol astzgl n, or a calicheamni cin)
thertygiop e JReNFSBE Spsaidegin therspms 9 sfnsse QSW“%?“BR@& and separate
adrhii qjsgﬁ'd&ll 8% Q&s@%ﬁhﬁﬂgﬁrﬁﬁg%@ tﬁehﬁltl'bﬂa’}eﬁﬁ th@ ﬂ]\%ﬁﬁmp@an occur
Used el ther alone or 1n conmbination w1y
«zrdnpamil/dn fohcwflng, alminstragyn offbe adjnsttanaepy whalapuebody
k,he [ nvengh%n may be co- adm nistered with another
ant Bipatieh SAgERES apeut i ¢ agent (s) (i ncl udi ng
coclak g digat&f abosBaPtRBRAREMb RlcASGABIRAd thHeFPRS in which an anti-
cytotoxi c agent(s), anti-angi ogenic agent(s),
DWta@kb‘PﬁéslS a mnmtotredqwmmthen Hiekipyohpr azgeémlé,sa)ntl -4 entibodies
are. utse 1nt éo%lg)dl){atlo%f; thE P &%Qéeelgl Pa%ﬂ%g bsogriacl)l u%ﬁgasc?lagzegﬁ)n ’
the@ipEutids toBk e Vakibey néoﬁbﬁfsﬁ@ BtihdrCncopBRit CSnditidHsC n 8h&embodiment,
inhibits tunor growth, e.g. anti-VEG- agents including
thezyepplagits @opdicoRipgtic COAﬂtt@ﬂn%Fhay@tVlzeé by padiotoginshflisgrder
assp BTl A T LRSS o SRTRLAEN, TREWR-TL 4 (A FRBRY can be
admmdktead kdriadlyloa reteabiagrént witls aohha@aigeat tharng effiadyy forSheds
conbing% tqﬁraples not ed above i ncl ude conbln#ﬂ )
PUIRESAS nFIEICT Ut the AP QARIPROSHIP T M S STRSTHE C%P‘é“’é‘ﬁ@n tegpagively, or
addifiG 4 eﬁult@blé Bﬁm‘%@ﬁ%t@ﬂﬁ@%ﬂ@ﬁnﬁﬁl flations), and
separ dm nistration, in which case,
adniTh¢ sdmmist@tiondf thh ena{HILIbfb@tylboﬂy timebd mmmdmmamly, e.g., as

ocgeur .- .. .. . .
a smgfe composition or as two or more distinct compositions using the same or different
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prior to, and/or follow ng, adm nistration of the

adj unct therapy or therapies. Conbination Therapies
wa@\g008f6li7emt ed above, the invention provides copdi/nsmo7/070513

therapies in which an anti 9725 DLL4 anti body is

adm ni.stered th ano her era exa
admyinistrafipn jouley V@t?al?aé@e ya%acfs%t af t&% FRAtEe H’% cif bdone
seq?@ﬁtiaﬂ%zaﬁl%& orfk&! HPE&H e SmBbdiRhds; ﬁlﬁe@\‘/efslﬁalﬂgﬁ&"g'ﬁ?o?ﬁ hf#flutes to days,
herapeuti¢s to treat various neopl astic or
to wegks teophtist ¢ao h@qm@hem tweenl the edmimesttadidinedthe twe bemore
neolﬁ)tl astic or n neo I astic condit

co R Py BT g HOT OB et Doy e Biged Ggdollowed by

theVd LI BBESifoRNHoGevatNE BRilthRbud B@hRERAESH Sr adihisdtibn Bdhé anti-
anti body can be 30 adm nistered serially or in

DLE 4raptibedy Bist inialse capisatdatedigent that is effective for

t ho%ﬁe ?@égélglg %ﬁl%il{lt% Io? E%Eaﬂepué E% tn%%[&?mﬁﬁ{épe%slh 0191%1n%[101’?§vith an
ant&d)dJH4l amﬂabdl}ywllh’w atithd phyisiviinbd bm&rﬁfanat’bﬁlscﬁdﬂlobeDosage

adm nistered, The adm nistration of the anti-DLL4

adrgiRististey apdhaflipEmapie dengig| achisue ek imal gagagement ofthe conditions

to l% t?&llté%. CARPSE LilP Qdd?Lor?a?l td\éﬁen(alr élrgi’l?ﬁ‘ f&'to% h@ﬁlte type of therapeutic
n’p03|t| ons usin rre or erent

agcdD BB DGR abd %’E@éﬁﬁ@ P DT B&HS tre@@d. alumta’nxlcsdiasagescfnr the anti-cancer

routes. Alternativel dditjonally, the .
oS PAOTBNY it Bl b b e B p A4 P pecggion (symere) of
theQnf&%ancdrAgGRBhAHR aﬁfﬁt@ﬁbﬂrﬁfﬂﬂit%dy' M 85r¥4a SmbéNBicRg, fheom
mnutes t6 days, to weeks to nonths, can be present
corheingiamofithe inkdrions patenttatasribe efficadyeoftasongle inkdritor. The term

"pﬂgfglq%ges I %ﬁiergﬂt § A8 gg]%{o%él?lngtflg ’tlile %}glagc&})lf gctﬁ T tl‘rél%ge&t a%"%é/ common

or dpphdRidtdeke. $WRMEIEhe s&dtiBH Iehtaﬂn@man@dmuﬂbaﬁtcro@ﬁpo@nlo@g herein.
adm nistration of the anti- DLL4 antibody first is

al sdyRistibe s aticdLLyratikadiesan watigawash p&enés are suitable for the
santl@?{ sfﬁ%ﬁ%‘ dlge %@g 300%%% u%é S@S@R 0%1 5@?{):1{&21; éugﬂ gg\”tlﬁllforagq]owth or
groweh ef & narcleacblls Idiose embbmmenahs age- cambinaglenﬁ iy @t dndirargitbenesis
adj ustment is done to achi eve maxi mal nanagenent of
ag%he conditions 10 to be treat ed The dose will
addi
e B BBy ORI b R R 29 Sy PYRRcAl sraicey
ainizdiah gnhilpieng td. de@dopmbﬂlteof dmatgﬁeod wrsstlh eeqan’edl far pneding
a ent are those | owe
i SBAbI B Gb TPy e LR AR OAIEIT LR Tory
tun@(geg%wﬁrh%dtn'i&as@ﬁﬁé tl@'—aﬁaﬁa@&éé%ﬁdﬂeatﬂlgnt(iﬁ&tlééd‘by the invention is
di ments, the conbination of the inhibitors
can@bb@ftlmlablé@g theenceplasteagpwilf obtugiongt eipriniaty sityas Wekas
preg?t%tmcglis ta&é)stlse oftthr%tlpgs aé[{‘ﬁef S%E%g‘a}'pf 51pets t! rg? r% g.rﬁr%n)\%/]mg att'actk of the

tun@P bPvedr eaPcutiee aI so the section entitled
Phar maceuti cal Conpositions herein. Typically, the

ant Mapy [aRti AAZIOBYHE agcnankpvabeen Wanitiaed agevie snayrein the arts,
RS S, SETREE PTG RS SAR, LT PRI Bl o,
Nagﬁ@%ﬂ’h24ﬁ 2517 (%)IOO)‘;‘ [Fetredal et al Vaome Raviodi et Disbevery, 3: 391 -400
ancer agent is an_anti-an 20 age

anti - I Qgenesi s
3 n G A0G e F9ENL b 2N 308 Lo Peo39e0es) S 1RO A98 Noplication
US20030055006. In one embodiment, an anti-DLIL4 antibody is used in combination with
an anti-VEGF neutralizing antibody (or fragment) and/or another VEGF antagonist or a

VEGF receptor antagonist including, but not limited to, for example, soluble VEGF
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Anti angi ogenic therapy in relationship to cancer is a

cancer treatnent strategy ained at inhibiting the
walewsloepnent of tunor bl ood vessel s required fPET/US2007/070513

providing nutrients to support tumor growth. Because

rocr A nCRGERS Ve ot Ve R TR foem B SRS

ﬁagﬁeﬁtbea td@ﬁfe@mapgmelo?b?&kﬁ@p\a@d}ﬁ o@fVEGFR Bl D&t hti-VEGFR

neopl astlc growt h of tunor at the prlmary site as well
antgwdiepr lewemolicage meighs indshitorod! YRS ymisine anasesc@®Iday gntisense

SriEr Tof MR EP P RS ATy KEPT Shgr e B Loy ariants of

VEtEE And dle}n&drﬁblﬁ@h@l@ therésT. nRWRtivEly! Sreadaitiohally,ithelod diog
those listed herein, e.g., listed under Definitions,

angipgpnpsis indubjtors way aplionaily ha go Jdmmnisterpd tgteragient in addition to

7 e
ViR 885 ol RO 1 BB o aons
thelrdpbutldageﬁ’ts' lag., Qﬂtﬁ‘r@hnc,er BgéﬁEH;)cﬁDlﬁe @i 3)eredS@ oAl bSutioSyith anti-
nt Application US20030055006. I n one enbodi nent,

Dléﬁ aaﬁb@dymth_w%ﬁf 2B EEYNIPts ARk aanthangedsnAHt f&Rtwi th  an

ant I [

ol T UEREHAL BL bE LEn AL RN leuliE BAFENLARRG otjnation
tunarcherelpyngith lalaht1¥IlitL4 amtibbdy itobydefovlier examptherapssl (eod. esurgery,

2008/ 060705 PCT/ US2Q07/ 070513 . 98.re
rad QE %wé{\o BRgRiERaRIs) (C- BypB Ry Bg 1 aﬁgﬁ?létﬁfi‘tl% 9%§§‘£1%ac&Ve
suﬂéBRées) I\éﬁé’l%bbherafpw@é‘e%ﬁbﬁ, wﬁp&ﬁﬂ@ar&e&@ﬁ@hﬁteafhek&@% &bwn in
or VEGFR, "neutralizing anti - R antibodi es
thel a@wvonmr@bmateméhegmf) i Ahﬁbﬁfll‘(ﬁhs omfaddIE@@FHyt WQ)QH mere antibodies

%/f-?é"i %fgglo OEEIEQ%%@’F%?H'[ B{S%(f éerelgrﬁagag P gfirmnlstered

to M@bh@éﬂt SS&he®m¥EHmma mbéilﬁﬁcﬁpt@bils"dﬁddhﬁﬂﬁtei Be¢ &0hore cytokines to
Al'ternatively, or additionally, two or nore

theé’fﬂl@}iﬂﬁgeney s inhibitors may optionally be
e patient in addition to VEG-
ant g‘é%?fél?}a ch%‘(géi?shagent In certain enbodi nent, one
or Im¢cetadtghptdtQniad invtit@napetiteLa mgehot of bcling or reducmg tumor
ant i -cancer agent s, e. adm ni stered in conpination

gropyth AT gHowt Obu%lcswalbgw minpenyiegiogHy agarys of ahtagonist of
DL a AR gh 98 8 SHeSis %gfg‘pe ( %Qnd OnL&F ﬁl@t'er&h?lﬁpﬁl%%?eﬁ{c It to a

I nvent | on, er t | C agents use
patmnnmsnaitlbdmto oudregnostrewahycantdrh Aavarsty efDitlethodrtrafipotly agents
her ca t her api es, ) ur ger
may DSt FRNT fmmeniatlyods il i A biomnlay and non-
hm%ngambn bt Ahdr@fbult ap Al &ﬁﬁérhﬁlﬁted%’ﬁ%‘iﬂ@& 88tein under

chenot herapy, treatment with anti-cancer agents |listed
“Deferigpms.’and known in  the art, or combinations

;Ete rAg%ﬁ ggﬁlféeerrtro]ﬁébv?llmzéﬁ 89 Qr fan%g%%kl naJ[ lgya‘rt fn e approprla{e doses of

chahdth@nsditic apétgemsbel g&&k@@%omrtﬁm dh@ﬁ]d)b@mployed in chnlcal
co-administered to the patient, Sonetinmes, it may
theppirsryharein therchsmogheraneitiessre pdppdstered pone ot it C@mhﬁ@aé,lomvﬂh

R
0thtep9116‘%?)&1’16‘?‘%1{1 uu‘gqnvem%‘?ﬁ f d‘aolé egxxe/fsﬁqg{é ré?clhcﬂr 8%65%5% opith the condition
beiag tI’eade.C]T hegphlysioian adrnlmsterlng treatment will be able to determine the
appropriate dose for the individual subject.

The invention also provides methods and compositions for inhibiting or preventing

relapse tumor growth or relapse cancer cell growth. Relapse tumor growth or relapse

cancer cell growth is used to describe a condition in which patients undergoing or treated
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20 growth or growth of a cancer cell, by adm nistering

ef fective anounts of an antagoni st of DLL4 and/or an
war@sogenesi s i nhibitor(s) and one or nore PCT/US2007/070513

chenot herapeutic agents to9a patient susceptible to,

.gr di agnosed mﬁth,.gﬁrc%r. A gariet q%
WIHRIBROT MOFAPBTRFY a4y entcst TS betuSEIY CRRESSYRbhed
chdmiRREBRN kradRidMAHSrapy, su%r}l', MYERGA P herd)Y HYRTBIASH cANd

non- li'mting list of chenotherapeuti ¢ agents
thepapytiempinathethpysanir- ¥ EiGHeatibed e iherapmdearti@darly a standard therapeutic

"Deflrnitions.” As will be understood,. by those of.
rogifg foRAtY Siefgtartcngobts gpF oGl BB es P st BORE liongy or the
patfnemE he [cﬂfg@ﬂﬁeb@ivﬁl@%ﬁ %eﬂ@ﬂdial *éﬁfe@&’ftﬁi_i ald tueﬁppsml thd19B&e
al ready enployed in clinical therapies wherein the

patesmésniset addipenal ictsctimedherapy. nh s peaddgraan.dheplyasq gan also refer to a

o LT S TS R LA o
respéhdaeitigapy gaketer fidie sib s ob atvaldpiresisde] dignot respond to the

treatnent will be able to determ ne the . appropriate
thegrpyedq Bet resnent refisacirTHy (s ibsjteetny. titeln Yiyone PEROGMSLs, a cancer
is eragé’e' H8r RES re e CARPSIE &BWeh fREre MR 39 cQcer cells has
preventin rel apse tunor growt h or relapse cancer
notdekh signdiehitly RRdlaps er iasneregedwtr turnor disd lapaet bearstgrificantly

cel ow h is,used. to describe a condition in_ whigh
redfied oPhe MhitaeRgur g S BT os Josro B R mber of Cncer
ccl BCTYERRBAHAAOP S Bwh&BerthE BarRBEcPIs afDeRipSiHubRIMokdkvth or relapse

avai |l abl e therapies (e.g., cancer therapies, such as

canshiegrbt grewtpsan beadddgtetber inhvéoaqyn viste yeany, métbedrismain in the art
t her a and/ or bi ol i cal ., therapy/j nunother }
for gty TR CpePt ey O MEARSg O GPETcs | P ANt e fpgd meanings
of trBigpaP O ttcfrab 08 TR bk cshbikivANih kEdh DEon€ddC Althmbs rddidtant to
clinically adequate to treat the patients or the 5

antyYEEhtreptert ihan pervgee of e EBInsE Mynerrsfottinef i ci al ef f ect
f : . '
a1 DR GBI Bess B4l B v o

relgpiRe aseecedll @bsth inef @ibjdcobpadmdintiringne ©f nidi€anti-DLL4 antibodies
"non-responsi ve/refractory” patient, e.g., which i
to lackeer edusAhs eafanse ieer grekihgtidelapsedanrer syl grawth i pubect. In
: OB, Bl f LESI
co P FYE ARt S gD Lol skt sl ool nesipns
thetdpentapyln cettein chrbodaménts) sheeamitield Lh# ahtshodacscanadminisfered

. rel apse tunor growm h or relapse cancgr.cell growt

SR e LG FoEsn LT ERNEY, PG ie iyl ont-DLLA

antfodD it drGRAMUcYn At &AMeLshotiR): chRSr IHEpSARBRN B bE HEMERIIZE any
has” not bBeen significantly reduced, or has increased,

ordgr. Tl ingcriton alsgrankempasseiuvethods fon admmastenng eneroymixge indiibitory
antﬁ)Z)pcee o Fe%l 1|1t§h Tnh g dI‘eI‘t el{nrgnnea Ll S grfinvwglteltnr%se r1ret p Foe S fivin
CEF18 "APEVYEI A E%_m?? gr _8\/\/? “orTr elp_ap%e_ pcgﬁg%r ceffvine
car@EOVGEhceAly, BR sUBide: Wwistdras cantumtms, Mdet@iﬁ%@%@etﬁher@ﬁy In one
met hod known in the art 15 for assaying the
empedigent, Worfagecr dherppieis tieatmens iith an ca-apslogencsissigay. ¢-He a VEGF
-ac | ' I, " " e t N
i r IR LR AIRAOIAS el i leRBRSe kibyn HEHE A Yoy Found
unded thealD¢fimia(sFhei¢iralmemt cnlodancrexhophe-aagiogertesisapse is an anti-
tunor growth. The invention provides t hods of
VﬁﬁFd&%trﬁBﬂag a%lzmiéfi%grag@% & tUb TR ({eenegtech, South San
Francisco, CA) or LUCENTIS® (Genentech, South San Francisco, CA)), Y0317, M4, G6,
B20, 2C3, etc.). See, e.g., U.S. Patents 6,582,959, 6,884,879, 6,703,020; W0O98/45332;

WO 96/30046; W094/10202; EP 0666868B1; US Patent Applications 20030206899,
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rel apse cancer cell growh in a subject by

adm ni stering one or nore anti-DLL4 anti bodies 20 to
whb@slkewns r educe the rel apse tunor growth or rECEPS®07/070513

cancer cell growh in subje®t. In certain enbodi nents,

2004 oB 7 FRLO SR wn s GRBLH Shrh st et arml peimmimologica
M 28k 40284 (). e8d aW@z@dsfo 1@3@9 emdmoﬁalragleﬁ@ REOHS| Y
with cancer therapy. Alternatively, or additionally,

admiestand in &mmnatmtme£M@ylsaanmt@LM 1aht1body for

ther cancer, th n be orme
blog @k OF i EE s B oA D e B PR B G soction
ent@ A CYrSBiRAtioRIT RADIQ hef@Re | nhibitory anti bodl es to
prevent the onset or recurrence of cancer in patl ents

pr edhe pithedy b theavyangion danddiuncedreapantioagenties/ agpmdnistered
by \g“?}zsu?fgﬁlogndiga% ﬁgl{lﬁﬁ\é lpéléeﬁ%ggr e?tgneco"i'lg ifi rarq;e g&?&&gg ‘mtl’a{ﬂﬁlmonary,
andintrandsak afmgnb@@ﬁe@ @ legeatatneng mtra&esiﬂﬁ@zor 1ﬁﬁhagexl| st.

The anti -angi ogenesi s agent .i ncl udes those known in
admestAHPN. FREETHG BB IUS I OBEslCREUPUSCHIT DRIy HYraarterial,
I
R 4 R AR T FIEBly
adr(mu@ered\b‘ﬁﬁﬂ]lsé\l(nﬁ)mmﬁ@aﬁrwbcﬂy w130dﬁchnfﬁgrdosé§rcﬁf nied zmnbpdﬁZAlDosmg
LUCENTl Sé% (tGenent ech, . Sout h. San Franci sco, 21%
y7any|\§&11t Toutey $ia2. ,’Zd‘}‘}i ectg)(né §uch g%gltragetbaus oUs cut ous
inj ?c@ibﬁ@td%% onGy1R8br §{SadrfinikBan 2R ‘bn@@&lﬂf&ﬁg’z
046; 4/ 10202; EP 0666868B1; US Pat ent
AppTThe antiteds cqm@em@rse@tge inAen2@OB1lDBOoBulated, dosed, and

PCT/ US2007£ 070513 0301903 20030 409
SO B BB SR EH AT LT Kl P ek RBT i deration
in tBtdoaest R3Ridd 42 ph@ﬁw(lzﬁﬂ@%}der @0the tﬁé@%@ 00 barfellar mammal being

Addi ti onal agents can be_ adninister ed in conbjnation

treagpd ho/gmread aenditoen oft tha i ivduad meticndi tha catise b Bigydisasgler, the site of
delglaeﬁg@: tﬂg e?&fnt tﬁg \\;\4}%';]1{2)% orfgbl?lﬂl;iguéattlgec Ie g%h%ﬂ@l%e%%f e{d?xl g@ﬁrgtlon and
othGofibionaltricvn tﬁhﬁfr(ﬁ@il eectigoediry). THhantibody hesdyhodbe,thieis optionally

invention (and adjunct therapeutic agent) is/ar i
formytated with P@faor 189reaﬂ$§nf§ &P&r%flyeu% KhRreveri of trantiibe disorder in
n i
R bt fy SRULA TR o LRREUR AR Sn the amaupt pf antibodics
of tho giatentioe ptesem in thicrfomall etsing theel typa ofi dsarderidr teafment, and other
dm ni str tlon arenteral infusions includ

facfosy liseiasd bgve. Fﬁ Seatreraaellyiused uy ?é%m%ﬂosa&%ﬁ and with

adrhMidtAR6A t1RaRluscPherSHBSBEASIRBHS: RS Nb DA fItROherb@dfore
addition, the antibody is suitably adm nistered by
employséddsagessi on, particularly with declining doses of
the ant‘ill bIqul Ct%?%o?s{ltpe%tsmu%rﬁ%f glsea tﬁCé Srg!gl;la ? ldgsarg(e)%{F an antibody of

thesmubﬁt I(\\Qﬂéiﬁused RjoR6 bt aNcomidepRMAlftgother HRATs sach whet her
the adm nistration is brief or chronic. The anti body

chesenthyapquitie aeets il depgdan e titel af dissasede ba |tr@tlf§é the type of
o3 s SO AR RS PR, AR R GRR Rl for

preventtvidios thmaqieaut putpokasdpretioes pardpycthk paticht's ohﬁheal lbaonzgand
eat.ed, the

treate artl ular nma | bei ng
respqnsgite e aea %Si‘hﬁtCFF‘élogrr‘T?_g th#; aaf@aq%ns Q{W%ﬂtﬂn Thgantibody is
suif‘aﬁﬂlsaﬁirﬂflls{e?&i Q'tﬁ@ﬁaq{%ht attJﬁ@ tind & OQ’EI‘ a series of treatments. Depending
on the type and severity of the disease, about 1 ug/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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delivery of the agent, the nethod of adm nistration,

the scheduling of adm nistration, and other factors
wop@snet7es nedi cal practitioners. The anti body PeRPUSW01/070513

be but is optionally 20 forimul ated with one or nore

s currently used to prevent .or treat he dj.sor der
wh F oL 3%@%?@8?? Lbrﬂ%e %“r%&ﬁegﬁfa’ﬁrfgl}ﬁ?ls%?“%ﬂ{ JioRBfinuous infusion.

OnB 93 dSEPESISe Aot l@ﬁlggwabcﬁlft 13 e diog$ng/RE of ﬁ‘l%re
|nvent|on present in t formul ation, the type of
demgindimg derthofactorementeoned ahqm‘cb didneepeated etlmimstditoosigs@deveral days

d t he ) )
or B s g R AP A og i EEenk B RGRR TR A ARG soppression
of @ikead®Hthptbmadedurt 00A U dhplhfyeloR@eaifahOaibd Gy @isRldked the range

dosages. For the prevention or treatnent of disease,

ﬁowoab‘bpéipg/katt@ abmé dg@géq’g éﬁhuarﬂme@é@wr@ﬂoseﬁ péabout 0.5mg/kg,

2 BT APE8 .05 Do R OB g

patdsap esgthatvséaay e @drﬁlﬁn%rs@ﬁﬁﬁnﬂt@edﬁl@, ¢.pedicedwedlh® dvgethree
anti body, the severity_ and course of the disease,

We?bl??e(?ﬁe fquﬁléat A p%@ayrep%wmrﬁ bt tp ahous v eHe e PO Six

do<2§ ofﬁ‘l% yP CABQ{- @1& herRb SN &bQSet RRALARY b Bﬁﬁ or more lower
patlent s cl’i'nical history and” response £d

doszR mabdxd;adnmmsteteﬂeAdlesemphar}ostnfg thiencatcoempdisespdministering an

lm{faﬂis' ke ngbﬁg'rﬁg‘}ﬁg #'Bﬁo%s ‘ytgev'g ;‘ggngja?én%é s about 2
mgyﬁge&ttﬁaeaﬁtﬁ)odgbe H%%bélgoth@ﬁddsﬁge fe%ﬁﬁ—‘en@ %y%‘ﬁ%%ﬁﬂ .\/Tﬁé plodfess of

di sease, about gto
thl&thln@pk @) castly awmtbmd;bm ognmmtlpmlttccémlcmaﬁ @lmcblmswsd os ag e

b T BBt DR ek B0 Do O R RS R e ° B Gne R 14

exﬂf@sfsﬁ)ns(ﬁmra@tdﬁagﬁaﬁﬂdbr%iré g’ifob@@@ssa}% DY cEidR o NYUSUSssues wherein the
i nfusion. One typical daily dosage n1&ht range from

antgiedigs ate lgbylrgas @sqrd@drhg}qefg aigf/olhgse @nmoldisedhen Al insalubleematrix.
facy,pf &, 'él%ﬂ g{‘%’e 13981‘{%11 'r:&;ldésgﬁgcﬁ&;ﬁ 99&%&@‘&‘1‘5L}9@ The
over severa ays ger ependi ng on e

methodsl cémpiising hﬁecttﬁl@a])mtmm-di)ﬁmsdrﬁlbﬁeﬂcdmplbk irathdesmpedThe term
.. suppression 5 of disease synptonms occurs.
defseSApT 2y Yped hesipingudey@alifitive apg/ ondangtabiye gfgte@tw@ (mpagEing
levEfsP @thPHHmQ‘Qégﬁﬁﬁguch&? t 10ng/kg. Thus, one or

nor e doses o 2. 0ny/ kg, 4.0ng/kg or

10miy! kpti{eorsraeay tlmlﬂbenﬁla)nlpmmddfwnﬁhéds ghagmsmg a disorder

dmi ni to th t dos
oSSR MGt B FhREmAn R g viE e TagBRg slaiisgie depsiipe DLLA-
antl- EL@ﬂ an%&lﬁscdtﬁplgx iSHi6iB1deftat sdnkifte B@hi EPtichEERIVES sfuﬁ]g%aed of

about two t'o about twenty, e.g. about six 10 doses of
ha‘tlh@thamiusomﬁﬂyl)n som einbiodiragnts |tlgmléLLi4 @&Mﬁwgotdl@ giecreased expression or

abno a (:{\1%?6 ex eosrl TOHS oln(l)ewe ! cﬁr%%gts 'ﬁél ord a tumor, cancer,
&Fﬁ RECELB BT 570° IBR AT PR REROUSHA mer
ancﬁ@lmwus;trsnfemlvaralsotmtlal Ioadl ng dose of about 4

ng/ kg, followed by a weekly maintenance dose of abo

2 Hgm@&leéﬂsneﬁb ﬂ?mtw%w prevadesaay of grerpanti- Iabgé@@tlbodles descrlbed
hex{e@?ﬁvgg{éﬁy MY IUYSES bod;T E‘&nﬁ 15%9rgil%r°ec% [ty s therapy

noni t or ed convention tec nlques and
assaysotlhb aﬂihaet dretmv@lﬂoﬁ paortiddsactoasplal of dng df niveniti-DRL4
assays_detecting L4  expression (such,

usef ul
antﬁsodbﬁs Sgrsided Qersm Widd YRt t Incons: iments the-¢qmplex sy givo or in
vt ThsGREeRbYERIRENtHeR8mplex comprises a cancer cell. In some embodiments,

the anti-DLL4 antibody is detectably labeled.
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anti bodi es are | abel ed as descri bed bel ow and/ or are

i mobilized on an insoluble matrix. | n another
wW@@em60703 he i nventi on provi des methods for deP€rUszN7/070513

of DLL4, the methods conpri®i ng detecting

DLL4-antj-DLL4 anti bo c I in the | e. The

Cor AP0Z0LEQaa o o540 BLFORRE 108 HEfeRE ] b T any one of
nuifib@ deh@lll MBwAM QoA HRRY hcdddy e Feelaatl R bﬁd[@?%élrsiaﬁgle may be

| evels) with or without reference to a control. In
assaywott fhe PLAG poatbtaining thavagpld Tomprdesircbspunest hdiciigpthe sample

willBROfELE o oty FOURSY msPRBRETbTam bithy SHePLE RERRA Wit any

DLP4LppeseatinithdhlixduniddOeddectiag ARy extitodyaDDLA ek’ present in the
sanple froma patient having or suspected of 25 haV|nﬁ% "
a

mixthee. dihsdrielegical| samplmaxbbhpigparss fer, assaydypnethodsdgiosgsing

which afr@&figlgﬁeefg ﬁl)ég)raﬁ%ﬁlaggang#gle. %?Q Al Ids g%l Q(ﬂﬁ%li rgetﬂg sample with

expression. 1 n some enbodi nent's, the disorderris a

antibodies and araesthodsaafdietcting setlbodpt DLLA esapley ardiét®e¢icording to
I n anot her aspect, the . invention provides any of the

thepg ofmstay At i Desdi 88239 é@%&lﬂi@d@ﬂnuwgrsgrqh,emwﬁ& epqtifiye and

smﬁ“Wé'£%$ﬁ,QW@&QR?%h&RRB&k&S@_a detectabl e | abel. 30 In

anot her “aspect, e I nventron provides a conpl ex of
any Aohlytibe nartbodsDat AL LAntliubodhes desafitlirefd! betm neagond:

gt T e S BB 0T e SR G e e DL g B
imAoEHRAELAntLBILI 4 ahﬂb&@%d%f@?&%g}%ﬂght%s. ThORLARY beabbikié also are

anti body is detestably | abele WO 2008/ 060705
kn@raUs2003/'070513 102 Anti-DLL4 anti bodi es can be

of -t gt F el PR eyl Bl e W B

binding! DI arkiedHplBLDR YA dya daayeousf 186elPhdeknbin for use in
obtaining the sanple froma desired source, adm xi ng

impyeoassyp PEMpRS RCladme nmipEesAhatimydye deseciad Gcimesuch as
i y £ or. i by I i 5

i8R ol B Rfig byt JGRTR aE it s uch o
enzgidcls b akyrhudDbk 4eac e exriyatiesé /i bd detédiel. Braxipleseof sittelabels
. biological sanple may be prepared for assay by nethods
HNRH@Mn inthe art which are suitable for the

par r : : anpil

I e R R 0 PRSI, R RRATRA o
bindmigi dfdalyi/4 Did ahticdbb# entilardy. cNasemuatbols dimignava fot hee in
. type of assay used.. Such assays incl ude :

il ios SO e LA TR Rae T A iRt ity e o
fluGdeRbie, StthiffnfhéeetNiHdalio@RtiRIBRIS as MRAlY tloF@les, such as
met hods for DLL4 all use one or nore of the follown
enzygEgethttsmust babescted obiderivaiizad tybeedetéated Dixaimmdes dblsueh labels

. al.ogue, .| abel apt i2s 4 anti, hod i nohbi | i zed
el R e efhod “Tna Kb coRinjonnet S e fCiegy chotures

or fleRERBInSandli8AcHl &ivekNA¥InGSe ahd AS érBrativdd ddM§1, iadRlliferone,
used is any_detectable functionality that does not
lucpriteeasese e iire Ay tuseferape prefl bagtestal Dicifaraggmd) - ankat-19e.144737,456),

lucﬁgﬁﬁ,%ﬁihyw{h%ﬁ%nle%ﬁ&% h@fs&aﬁﬁﬁ%ro&?d’asyﬁﬁl%? alkaline
phosphatase, B-galactosidase, glucoamylase, lysozyme, saccharide oxidases, ¢.g., glucose
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.



10

15

20

25

30

i mmunoassay, exanples including noieties that may be
detected directly, such as fluorochrone,

wae b@siobarnd nescent, and radi oactive | abels, as MI/USHO7/070513
noi eti es, such as enzynesio3t hat nust be reacted or

O G R U SERASE B DA v
| h
ol IRIdCONALighut Bto\ RS 10 iR &0 ?%?3“%&%*?@&?“‘1“
dlrmaé@en@esalm&nmmm lﬁlsndlazsezadrbenzmmnmtbayke oaabpluesd to tag the
i.ncl udi s th t. ma cted direct,/l
et S R e e S R ot kR Febets.
Sed, ahedxampas &I Hat 2%0sD0EY U BS (flfpidhtt 3 and3 mwwgenzylh@g) Hunter
must be reacted or derivatized to be detect

et @xé@ﬁrréasl"df ISUCIROPh BBV eriahe Plogerviney.riddil 61%&)@@&874) Pain et
al. :'?’]2 4\4% dg’ 3!'6 QS&@%%I allajw %Pe 0.9 Bisoih %drﬁﬂoechem
ear UOI' SCG n an errvatives,

301400 dam (megm)n @rdféﬁecﬁl@bel‘g aticiese eﬁi@ﬁﬁ?@él sucwﬁﬁiﬁirédricﬁﬂﬂp@omdase
| uceri f erases, refly luciferase and bacteri al
ang gfkslimernheephatyss, Tlrﬁaaonw&etwmofﬁy\?h kel Inclyding thepgymes, to the

ant?oo R?é% QMF:E(Q@FI neﬂié)giza'tﬁgg RBGse Y dfisd Qﬁgl% AR Goassay

hat ase, -ga act ase,
techhlqce;sa Bk Afbe ¢xdnypiexzy Eel,hvsramzﬁat’Mdélodx fcdalsﬁeBnepaa‘gon of Enzyme-

| ucgse. oxi cto e oxi dase,
antho S B Rish S e 8 Taary o S EORaLay  his Wehegin Easymology, ed. 11
LaPonda8€ $1. VaHGMinaRisUWbICas$ @A@J&l@nﬂ@lﬂﬂeﬁki RRwoxb 8w York, 1981) Pp.

coupled with an enzyne that enploys hydrogen peroxide
14t-d6@xi di ze a dye precursor such as HRP,

| ac Xi das Cro a biotin/avidin,.. ..
i IR G e Ron B KRR E L R R sl B Hithibitization

enthidflicpadating BRGNLNBLLA k@iboWP 08060V @ Bhat remains free in solution.
PCT/ US2007/ 070513 103 Conventi onal nethods are

Thigeanyeaspealiyos preeannlivbedby eibhwer snselubdizag thy antg Dk atiggdy or
DL?;r4 ag%%@ﬁ&éfeqﬁé ass gg{:ﬂcgﬂrg%@%’y aglgcﬁﬁ{l&p% a?\ggtg} fhs§f['1%i% matrix or

car eimde
suercS {Beindat @sy/.., 1S - 3722 060) Zedcdateat chupding Qif(bd eiahﬁ?plb iUséng
may be used to tag the. anti bodies wi.th t

gl%@é@lyaiéw%@&mg 96 P¥ dpseftbilizpg Iaﬂrhl?rle‘s‘l:@ﬁtbOd&ﬁHDLL“

Xgopl e, U.S. Pat. Nos.
a23&%¥g%£$%Q?T$%o?¥ﬁﬁﬁ$§é éc 3,645,090 (enzynes);

Hunﬁheemyt$amxﬁpwubmse1a&ﬁ@ﬂeﬁﬁ@l@k@@@ﬁmdmmmgd et at
13: 1014-102

TR e s Ao 2S5 P bt Sbiindr sue
sech§§ R&HREA siRch QCREMIe mefdd ﬁggseélslr?g 6r ing presence of

Preferred | abels herein are enzynmes such as '
proftonsaraasdinple. d@rmm@@ﬁeche@mﬂrya(f 73: 0 )rﬁ@chpmsrnhtalnm anmh@dy to

at i.on such. abel i ncl u he enz
propRabd BRLHER syt ey B s G5y B oA GR g Bocn
metHoks OR6r sap® shepattiors Kitdsbudl g cbIMBMAPRTERAY a nlaaGhdli(GpRslly a
See, for exanple, O Sullivan et at., "Methods for the

hutppiz pagieat)inedy &St usedz fnnplanof womyesaaalpdy dutarcmet limged fo cancer
cel?&ﬁé{mﬁ_ %%g&gﬁ gy%até\/%vg@u g stétﬂvlf:l] 5%{}@&? qg/mggg]m% and

leuEerﬁﬁi&,anm\ﬁlelYSD 'khe shimpleYankye ab@Bidgd byppvarielfaf frb6€edulds known in

| mobi | j zation of reagents is required for certain
thez%‘rslgg/lu%ghlaa dot ﬁ%(gfq qufgf:ql@ﬁmsm% aspiration or b%opsy 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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entails separating the anti-DLL4 anti body from any

DLL4 that remains free in solution. This
weoemwsest7vdnal |y is acconplished by either PCT/US2007/070513

insol ubilizing the anti-DLL®4 anti body or DLL4

anal ogue before the ass rocedure, as b dsor ptign
thefy RS Arat i LIPS it b Bisgfoet Vﬁ?&b@dg%@%‘aﬁg gpatyzed.
OnBbf ordiddryskift il 4R af 61 alQYarfppd2dte at GRUMJINGS ik ffon depends upon

exanpl e,” using 20 gl utaral dehyde cross-11nking), or by
theisprsalf tld tidsué segntle enditheifixBlivefusedt i body or DLL4

ft d,.e.q.., by i [ pitation. .Th
oSS gEBrBe oo sl SRR, Bb R e
mokstolehical aHMhA sl rahRmdssécy (ARG B dizdtien P Teo0Lak&I methods of

| mmunohi st ochem cal staining of tissue sections has
THG eeraveHaklp: ditechandaingdisgdt assaEs. ndedesding fo Bis Seyfipyay, Binding of

i , t.ej i .
o SRR RS BE ARG L BPLR PR BeSBIPI drgosy wesa
labaliet irdx@diyt, §iwh aphdh®raoeht Vigsaraini caeyra elldbel cdrpriaivr i getitsodiynwhich

situ, generally by chrqonogenic or fl|uorescent,.
canybg Hgdizedyrhai fpither spabpdyapicstion {n ahpicabidigstiassay,

o ST 0 O Do WP LS oy

binlds tn the gritmary aaibody. Wield the semhday anobady; is bogagited to an

rostate, ovary, |lung,.stonmach, pancreas,, | hona, .
en RS ek DO T BIE SRS LS e g pBaC Visualization
of m@talﬁﬁgb%d g@g/nba@ aﬁﬁ%ﬁﬁ@%@bn@‘ccﬁ’é 868 &I ckNBNddy ahtiod@stmay react

including, but not limted to surgical excision,
withgipiferanti eprfopss doi thppymafhantibpdsue may be fresh or

frozen, .In one,enbodi,nent ,..the s l.e is fixed an }
o B R g i P gt bl E ey avpicatly

willBy labelefl Wigich ddtecabl @AO&RY. VR GheRiis CabRMané hwiiable which can be
nmet hodol ogy. One of ordinary skill in the art wll

gengppbyerpucd integhe fllovdrpeategosts:a fixative i s determ ned

P R OSBRI PN o

theaissad deetion prgoraoaduyingdr fédeviog IC ehdyebicydesktd, [Fot exdnyde, epitope
art will also appreciate that the length of fixation
retgepbrgdodhoHch tnieating gﬂedﬁswens@nml%%tr ghﬁtof%f b prgried out

| xaty bl %A‘Aj}% L Tbi nati on
(“%ﬁ%§3d%gggfgﬂafb{gﬁﬁﬁ%gﬁgg suchE S 5(#%rp ol ogi cal
st aFollowingad bptiofdl beckmgastepethic tissictsactignbis icgpasad toprimary

] ener .net had f. | are avail able: direct and .
ety S RS b firme 1 pBAGHs B¢ EghdRiand i afiRA primary
ant®ody Btds P@@dﬁg thi@et lffstet@%_ﬂ@te% ANtk g8 c(BmPle. @ﬂféﬂrlidg% cezolned(ijtions

determ ned directly. This direct assay uses a ed
forrag]ag@ng this ggrhbadeternfinedopyyerpoting cxpggmentagian. The extent of binding of

nzyne:l abel ed pr.inar nti.bod whi ca e .
anGUGY I s SRR B REBEEE oM il aFSTS Jabels disgussed
abdvPiPecttrab Ry thcaghicl as@adhzyheti ¢BeINk YORRPD ) FHisBEafalyzes a chemical
anti body binds to the antigen and then a |abeled
alt%&mféﬁ«y chpmopeniy sulsfraigsuetbas ha -diamirabgnzg dtng [sBrpynogen.

Pre%%lﬁétﬁ@&zﬁzﬁ%ﬁ? BREYis 8@%&9& td e?htf%8{{9( Haa4858h dsQp@0fically to the
enzyrati ¢ tabel, a chr géenic or uorogenic
prisiahsintibd ¢y (g aldti@iinigy aptibedydie rabibstyll yct@tal atibodf ahdheecondary
ntigen. Signal  a gugécation occurs because severa
ant @Bﬁﬂgﬁﬁmghﬁﬂ@gﬁgg O4¥dy react wth different
epi 5ARES R thhErePAb ARy RMIBRWand coverslipped. Slide evaluation is

then determined, e.g. using a microscope, and staining intensity criteria, routinely used in

the art, may be employed. Staining intensity criteria may be evaluated as follows:
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15 The primary and/ or secondary anti body used for
i mmunohi st ochem stry typically wll be |abeled with a
wa@letsotEhs e noi ety. Numerous | abel s are avai | abCEHUSEWOTH70513
can be generally grouped 103to the follow ng
categories: Aside fromthe preparation
procedures di scussed above,r[sﬁ‘algﬂzkﬁer treatnent of the
tissue section prior to during or followng |HC nmay
be deStaimiag Pagkerexanpl e, epitope 20 retrieval | Score
met hpds, such as heating the tissue sanple in citrate
buf f =Nors&yn1bgls:<ﬂfséﬂvedhmwlls(see e.g., Leong et ab.

Appl | FhipbreR petRehBstAidg 2T 6I0re tizel Toop ng an
opti oppdheRLipcki ng step, the tissue section is exposed

to p Jﬁ'\t%k% m%rd&_]b Os%{nlrng is LT h%?ghthggrlg(g)oo of ThiTe

and sul t con I ONS suc at ft i mary
antib lo‘?ndstothetarget protein antigen in|the

tiss hiewvi ng

M@I_#Apppeppr_a%nm_u_mqs_zs_f_epa
t hi s| MOCRE QetiOPEFHEINDY oPeRiTshie Bpdhankde af i oAT The
ext enthesfllpi ndi ng of antibody to the sanple is
determ ned by using any one of the detectable | abels
di scussed above. Preferably, the | abel is an

enzymatic | abel. (e. HRPO) ich catalyzes hem cal
al t gﬁ aSfaInipg p Aoy Hf gwoélbgé 143 gltggerslﬂélﬁ assay 18
dlagnc?snc %@fe} P@%ﬁ{ﬁl d UL §0rﬁ$‘ ERBRRants, P §t§1fnﬁ{ ltt¥1_‘nt é@gre_ of about 1+

nzymati c s conjugated to antib whi ch bi nds
or lsigkaiif diaghdsyic iod/phprogBogpici r}rmpgheaﬂnbdubnhynt(sea gfainirigepattern score of

ab@éégﬁg\éhgp {sléiltﬁa%d LS r &r%@é&n%gqg Cﬂt i(,)sgg}‘siielis ﬁaggzgvjl cells and/or

tissaB OB Rtndridd 2o l@)h%ﬁé’i{cﬁﬁ’a A8 ¥x ARinEW Uﬁh% tHe nﬁalmng is generally
coverslipped. Slide evaluation is en determ ned,

deternginediet gsgesacchindhivst epleandamdissiceipnppirpsehtogttiontay or surrounding
criteria, routijnel use in the art, nmay be enpl oyed.
USS§F éhan“ha ber?tr esﬁnt’ IP ﬂ¥e qe)r a may be evaI uat ed as

f ol Dty assiPn2@ksHs Qﬁ%ﬁ@@s%@ﬁfp@@ﬂ%ﬂ SAHHILB asshO areWBILE
2 Staining Pattern Score No staining.is observed in
esteldished argl widglyrtsed iy BE yomaice@pltdisgnestegs andisHy
det + of
D dg(ré a?gtlﬂé{eaﬁ{g%{yg rélp%ﬂ t@é) ef@lﬁt (fla r‘]r}al%grr lgﬁt% étﬁal?f%@kto 08151_Eete with
thettése saaple D LINVbIbe raamatetimuﬁt‘treongamt BLO# ragtlbcﬁiydnsgenﬁbmdmg sites.
nor e of 3+ the ce 1y, starnrn
The, 2pt- Qﬂa bhedscrenznbit 2ol ﬂrrrs?gh%fp rq qf adfir {haeompstayon Pand then
theradbBHAGSL LA LAY 18 thPLRUP P Iaﬁtlbd(fil é@%aﬁa@&?ﬁétﬂ B $nboBnd
staining pattern score of about gher 1s
traghir ageh D3 tLidc Ténmﬂeparapomg;rwswmphshbrh b@dh@rntlegb@bhrerﬁmlsndlag partner

wagih S0 L1 Bk 5 Rt (v B e Tafin fuPEF oot Pesripiercd ater
theWdgipeh®Vd Ra@h) OThe amount of test sample DLLA4 is inversely proportional to the

amount of bound tracer as measured by the amount of marker substance. Dose-response
curves with known amounts of DLL4 are prepared and compared with the test results to
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 DLL4 is prepared and
used such that when anti-DLL4 antibody binds to the DLL4 the presence of the anti-DLL4

antibody modifies the enzyme activity. In this case, the DLL4 or its immunologically
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tissue froma tunor or col on adenoma are exam ned

using IHC, staining is generally determ ned or
W@s®ssewds i n tunor cell and/or tissue (as oppOBEUSWO7/070513

stromal or surrounding 10 téessue that may be present

in the sanpl e O her. as met hods, .kna as
actbvarfff@mem% BCRHJ%%W% igﬁw@nalaqrsawwm ORI ERR ich as
per@ﬁﬁllaw &Yy (%@e%@ré Q1dhel HPIVEK Bh Qﬁtl-@L@g%ﬁBb&Sso that blndlng of the
i ndustry. etitive assays rely on the abi’l of

antt- Dé,déranDdeﬂy mhévllte gu pottemtlatcwbe tezyma detivithef theéitbeéaifrkmls enethod
C%li g tﬁ Er gﬂi -DLL4 anti body
peragﬁtlf’ Ju %P%‘i“‘r?&“é‘] te enari}%o F&"&nti-DLL4 anti body

genSfe@UcMnﬁuga‘cb@&@ b ini st hedrei® méthadstBf hdhi&gencous assay.
onpetition and then the tracer and DLL4 bound to the

Th%ﬁ@tchDg@-_t@s asypdeayzesry waplgntdy Baking e deweoleqtateight hapten to a
4, T
sm. géﬁ% 4. ﬁa‘%grt \Eikge'or t'éla‘i %lé%glfiﬁ g;?i%agttégg? ts%bés}a%? \Aﬂg&]la{b%]{%don%/ the

corjligitsaheifnhd i@ hs mn-lmmamlbbdw dimder ¢hik sgsey ptoeedure the DLL4
bi ndi ng partner was itated after

preémthettw éamlélaexlll@md anf L%f‘rﬁ%ltOddf th?@é’b’ agawgeanbtlmten to
bink$hd %ﬁg%?é YesBItA Egﬁta'cﬁ e ih ﬁletéﬂgra%% QBn E%}E;ﬁgﬂgn c.g.,a

tracer  as neasur e anmount o er s
chdﬂgsmﬂmpmes&whmrﬂnehapwmtsakﬂnmmplmmunts of DLL4 are

uaNTEE Fop TERBhe ORGPt f PLLA Rt

DL A&ntiBSdics AMREGucntiNEBRIRRA %yssay@ﬁ@ im@8bilieel &ed-BAL4 antibody is
systens when enzynes are used as the detectable

usoddp Eéaosb teAhsanipde DEpécihe ées@ﬁampimenemowedsasalssswsh;@ thedepund
II‘ [1] 5
D34 PRI AR R BB S SR G R BRER R i en

scpetdtd frSmRERPAN @dc@NThe @ﬁl@dntsdf%kluﬁ@ﬁﬁce‘i\lﬁ&ﬁre@ﬂ% prdpoktfbnal to test
antibody binds to the DLL4 the presence of t

sargiple DLt 4n " sipultaereys nesa i vichsissays tltqqtzyn?émal@tls VPt sgparpigd before

addifi e ARSI P S aSahdrdiel TRHRRABLEAL Ik dniiDr L4

moabeotd pptilgatyed onk hﬂtlt&)dlylaild agol yeiualal ﬁfthﬂlL@ ahtibetyeastthe other is
e%g enzyme such per oxi dase. Conjugates are sel ected
usefyin {Rstingampplgh I:i_J)LILé'r anti body so that binding of the
ant
A b B
now roahtne@ﬁa@j demcleped thet Lrsa raeti-Gf LIENFibo8y Eirehe «betcmnpalgmtcsszLM are

n steric nc t hods h neous
inc BB F i SEO R ol 3 RN Reits) TEGFmI ant |
Ar),élqugaﬁufagtw-réml ecul ar-wei ght hapten to a small DLL4

fragiment so that antibody to hapten is substantially

unabl another bipegt efttbe IIUQTIIHIQIQ an ertigle efiteargdigature icoptaméng materials
use%@ flar thlS lrf%%tgnﬂe:nlt %?9 thléJI? de or %%qoglsé\sﬁ ¥lrep ({)f,or &gﬁgﬁ&lgﬁiﬁbove is

proaffcdbady aﬂic‘[k%ﬁﬁé’mﬂidtuﬁ*éﬂcﬂﬁlpﬁmsl a dOARLIRN ah@® a 14bebbnhck i insert
conj ugate resulting in a change in the character of

on phesse@fpd gathehaagtecr. Sugable goningrgaclpge. foirewie hewles, vials,
D8 AR 8, (LAGEABIRGE P00 SRRy oo
pla@ﬂ[c dhitel eon’E:ih.rLetﬂL hahis ialzodipesitioh whsshguenitsef oisahehndagtibined with
anoatﬁesracorsnpgglltllow ebflfelclti%ee goratlgg{lﬁg%lféleggﬁé End(?or (ilagnosmg 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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used to adsorb test sanple DLL4, the test sanple is

renmoved as by washing, the bound 15 DLL4 is used to
w@d®entn7es second, | abel ed anti-DLL4 anti body apdI/bs2end070513

material is then separatet7fromresidual tracer. The

nmount of bound tracer is.directly rt| onal
paf?@%& Insgh i@t phd th ergqsmrlﬂ%\w“@&}é@p tr wnag@aﬁ choice,

suclhhﬁ cﬁl?c%lf BRIV, iise HAL1cDE ﬁﬁhﬁfa@ﬁllr@ﬁlfa? E@mpﬁMaF‘g fitd@ontainer
| abel ed anti-DLL4. A sequential sandw ch assay using
withra cantpiosibbh 4omtained Hereh, \&hﬂrelbahwcmaqusnwna:nmpbl@wnmdbady of
pol Iona as the.other
tnefichip 1 e B4 bosgb doribe Y BY  BPmO L KRl GnRging pperein the
corﬁﬁds@tﬁd{l NPREAE Yurthef #etdpeitidseal snd@iinDleld a cR¥h6thera DEeutlc
nmet hods now or hereafter devel oped that use anti -
ageih of HorIfi-Mngogenesitiegcal Mdeding f- gafarmmu\’ﬁﬁg anfihed e
be gézg{rnlg egﬁhea?{e?ﬁg opﬁr ﬁl?ifa":tulrcnl?llt 1%& 1*\11? 3?'8 @%%ﬁﬁiﬁon may further

corapiidcheachsdeaateroihdiching thitetht ifies and Ebcaﬁcﬁ aﬁht@d@fcomposmons can be
manuf acture containing materials usef ul

for
usedyte g@ﬁ%ﬁaﬂlw?&ﬁéﬁﬂh’%ﬂ, Gl ERBTC dPAGHBEV Y AT atdﬁlélonaﬂy, the article of
Ie T e of
mafth SOFAFH Sy HRARE LARGH IR Eolior B CORmey Ol
phq:mxak@gxealimsmeptabkerbucﬁﬁer ascsomd cedioviatih whitve faroneetiane(BWFI),
t abl ntain rS|ncIude for exa ttle
phsphfte T s Rk o e eolipnpd: oy Bistper include
otth RlcAaNAiIbYe f?f)mrﬁ'a(to%{rhé}kﬁl SHC cASat R8E, 1BEIudR other buffers,
pl asti c. The contai ner holds a conposition whic s by
dilpangse fiftewyr negken, andrsyiingas. wi th  anot her conposi ti on(s)

E B o B B or B T B DRl AR . 0

un@¥A63d Bat NRiI0GOBthet abodTRY¥nRenBibd fridtREE AW ths @EntrAlRscription
bag or a vial having a stopper pierceable by a

proyidsd@beYd- ¢ i nj ection needle). At |east one active
agent in the conposition is an anti body of the
invention. The |abel or WOEXARIRIFHY05
PCT/ US2007/ 070513 107 package insert indicates that
the composition is used for treating the condition of
choCemmerstithaaslabla ﬁ?é:z%rents Vofegrod & in thhExanplecivereafsed according
manuf acture may. conprise (a) a fjirst contal ner wth a

to maHPRReT HHSERTioas HBlesy ?fb?fé‘ili'? indjsated Ahe prreMIBesetsehn
ideGQRRS fél%ﬁé fcﬁ‘favﬁrgg E?&d}ﬁ Olind {6ud H&iﬁ?ﬂﬁ%' Lbifi &g (15%) ARCC®

second cont ai conpo tion contained ther ei n,
acoMmremumlbdnms&he;Anmsaﬁ Tfppe Colgr ICosctant Mamhmas VA 20108.

hera eut.i.c i ncl a che apeuti c
Re% £ Gjed R ’faﬂa’ﬂ@% %@5 dFallogiji nd aXgiap 2\&90 {rgpocs cited
het@ﬁh ﬁ@héreﬁ%o%?dtmre@&e&e bevaci zunab) . The article

manuf acture in this enbodi nent of the invention nmay

fur EhemplecbrMatesmlsaalphmeﬂgElm nsert indicating that the

b B SRR R SRR U (O

Al t BnUVE Cirin gélrbead dbdalyOD8tally of thb e1aV EC Hieinfel ﬁ&d assay have
manuf acture may further conprise a second (or th

beangleseibed (Nekph Muhﬁg@t al Myrvap aecciRait6oe A03-J2 82008 bx d?m Ys

[
Cy?)@@%: 3 bg‘ald% EA%%rs? a?cgaghio? \p@gv’%felzéo%{eéirvpﬂéﬁgiq &’(fb HUVECs
per&f@dd.d@bﬁult QG@BHS{DJ’ EE4cOdited béademyerd intiddded innfibritdeot in one well of 12-
well tissue culture plate. 8X 10* SF cells were plated on top of the clot. Assays were

terminated between day 7 and day 9 for immunostaining and imaging. In some
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other materials desirable froma comercial and user
st andpoi nt, including other buffers, diluents,

wo 2008066795 needl es, and syringes. 15 The fol | ow,emUS2087/070513
exanpl es of the nethods antsconpositions of the

i nvent i under st od hat vari o ot her
exp@%&f%glﬁ{@%w% V\fﬁr%w éuS@é‘H% W&t E%ﬂtét} -gpti-CD31 (clone
wNes CerBl@§cie@1@e) UL R WeFO%W@n&lagtagﬁﬁgqﬂﬁinaéehywere

avai | abl e reagents referred to in the Exanpl es were
fixededraightondinparatoomanbfdedPlingrand siamstdrwich 4 ofrdiambmes?-

t i ' at f th el . .
pheiDRdcts FEAPE SR Far K00 e B R fis SRl Qg Ly evpsin-
EDtRefos Beginftb €a@héw@nthe By 1AJESH, heutﬁﬂ)ﬁ&’éﬁz[tﬁﬂO%ﬂ@@hﬁPBS and fixed

the American Type Culture Col |l ection, Manassas,

overpighgin 49REF 8¢ Erbé@ge&ﬁ werd than hlqaf‘ekeémthploe/s gafr‘téeltummnel%BST for 4
hr, 1r?clu'b%t\@ﬁ ggerh{%ﬁ t WA %ﬂb?t aéltl%gu %l%'?ﬁ ga% C%%fl’g%%el n
are herepy Imcorporate

Latiaits ), ablskoxaefwlbymhﬁxthsy 'c[&tectfanl dzmmngrahsatt eg@&tﬁ (@audkson
nmet hods were used .in the Exanples. HUVEC fibrin gel
ImpyneRessasl). Akrvernightdpoubronsvee deng#i4fiCgel bead assay

hav ﬁ/[mﬁ@ﬁ %ﬁﬁe‘tﬁ%%@@??i&#ﬂ?l d\fbl Mlceefro lthe Mgy Ye?sc‘&fere

Res 66, 102-12 (200 exTM 3 beads
injcheters rath R OoNEN 26. 8l (d()engikg)mﬂél mnhE% dEym tvhre3oled6don P35,

Cs. d 1. HUVEC- ted bea
and Ftish BT iS5 PR BT Sish Remertes Brngymo g pete Suthel 0%
goef-i ldéﬂuH{i% mmt for 350, 10 irEutfalldl sV MBEIR vﬂ{@glﬁqa@@nh@m@g‘ The

the clot. Assays were term nated between day 7
prichagy @ckieil ingindaddsotaiyhitedyisaledtin B¢ h gg/mlnB@zﬁmamzmpl ZCZfolla

Siei ol T TP BB R O s spe,

La‘tBV‘iHld)ﬂ’) @mhbu c(dhh@a%d AYBIphae$MASE 2000 eélg@admnch) with
st repavi di n- HUVEC nucl ei st ai n:ﬂﬁg fibr

10%gepainyiay RBBLEG ibé Tcrvem - H0: Oilrmbb ek -5 IM%(ﬁlyaQel mM MnCl,

: a
in ﬁ%’@ﬁhﬁ ﬁgg?tﬁlta%‘}s%%dth wshléfi in EB@T%@%&?%%% Or¥geml 1|1t6¥11-h
secgﬁdieﬁy wmt&)dtyroeﬁﬂamhnm oh Allex@¥K liiorgpsd8nstizp alith 102005 Molecular
to remnove 5 op.la z}gr SF, neutralized wth 10% FBS
Probes)pas, CYénadltlfﬁa B 12 (o p0f): dikspm Imopppigser bl Picgepging was
corﬁ@"e%_d,t Re asmv%% @3& ok %lglp% @%t leI%SJ i Sve%ﬁggteﬁl%bgf;ions were

I hcu ate verni ght wth it anti-
dor{cRerddf) - Toagdsef flat moentSp 6&;t1na$_afbﬁ¢i ®@pomndd, by ainfast dudxgscence
.secondary detection with anti-rabbit 1gG Cy3 (Jackson
MiGrRsOR%Resear ch). Al |l overni ght incubations were done

at  4tmolUndiRus @e[g%qnﬁe HmAI8hibBo4-ugly o V\L\é%ﬁraﬁa azlereQQéd To obtain

mce fromthe sane litters were injected p. Wit
Su@B@nmuSMGYSSIZHC(eWT@@IJR@?d withP1l mh@blmlw@y@@ ometaellng 50%
mafile) 3 o Lpb o BBE e Rt Bl S R Shjopsongssg 7
celE;O mxaémmahr&olaaﬁmﬁwmﬁcbmos tOBN1 XD ahRE leWedaRtigbtha
mary anti bodi es. The

Calu6 clgllsp 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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primary cocktail included biotinylated isolectin B4

(25 g/, Bandeiraea sinplicifolia; 15 Signma), and one
w@Roosle070®l | owi ng: rabbit anti-nouse Ki 67 (1:1PCT/US2007/070513

ready-to- use, cI one Sp6 L@b Vision), or nouse Cy3

fo”&ﬂl“f"ilé u%@fonﬁoé@ I’T?arc %BE}?@S? T&&Pﬁ: ggﬁlPC}S{![ g%iSAIBgJT} ﬁ%‘%ﬁent (1 mm’)
im ¢d in Qe LigAMIMNKCIEn-sQall 1WHY MRCEBKMES- IP%&H@reﬁgt -cancer MX-1,

et i nas vvere t hen washed in PBST, and i ncubat ed
humegeeolpghtal winckr SW620 amtéhnymanadeboewcmomb iL®d 74 Brlhgftumor growth

wabn G Rh st BB g DI Y ek G nined by

mehdHiABoIRERE Jand Afid@r(w$ bhidd CilEJatSthe G@lﬁ’ﬁieqwe'dlw2/2 10 to 15
reti %as vvegtgqgost fi xe(d§vv| th 4%P W%i i n PBS. )

anig\absy Wigtg frclideg b aedhogigumitadistierd gemaerisea, of me@@t BIOUp$ HES
Mﬁ%gmé%/b%%dvﬁﬁ&éﬁ%Qttéjsged by confocal fluorescence

ei ge nude female mce of 8-

t o Tammezlasaim labekng andl 1mifmn0hisa1chem%r}s Dbicel vareeadsthetized
mce were injected with 0.1 m cell suspension

Wlt@é?ﬂfgir%ﬂenEIW/%beWQtLWFWWWSBWé%‘WQ? (134} 162 thh0 1l 0f 0.9%
Na€t: %ct&i%%gfa{&auf\lv@ﬂlﬁ e E Q8 RN &b 9{11 1 g@ﬁ {STMZ before

célls, 10X106 man co on carcl nona Colo
syslddxt ®6rfhmma Mhie wagrutaneiwes parfual tehscedibdy witt {10 B8F Aun®iBS for 3

I car ci nona -522 cel | 10X106 nouyse | e
1045 &9 rgmox%%ﬁp fixed by PYRETENEL eééme%a%&%é hr,
folﬁ%ﬁ %y%ﬁ@ﬁé@ﬁtl&@ﬁcﬁf% Sherad oggr&gl%%&@%ﬁoteé@c}@ %nré%b%@ded in
| ung Cancer LL2 s, 10X106 |eukem a/lynphoma

OCdeBrgions |(4Lﬂ!0)t¢mglaleﬁ$3 nvasersthinedl wid andiroeuselgIRPIO(1¢H), IBsD

PRl 1580 FEey Af 887 B o DR N DR E e

f at HiqelogWahll iRmundhistedhen(iSOX 9ot SEM@RHINGS) Formalin-fixed and
contai ning 50% matrigel. Anti-DLL4 anti bog‘é YW26. 82

pargin-erabrddpd mensgistog hintesgne (1&5@63‘@?11@@36@6@9(1 ghxthickpgsse
Hl%f%%]léhﬂgai 1(f ﬁﬁ&!ﬂ%n rﬁgs(l?%/apc% esF\:gg/ Q%QQJ({ \9%9 (]j(gian gﬂQl% as

oW ng urmr no eac use receive

recsmb&utiah‘@pﬂl& rﬁaimﬁictlfréta(mle@ﬂlﬁﬁ)ﬂf)or ahm‘qﬂléﬁ Etedungn sédtiens were
ght flank: non- cancer SKME

preﬁ?@ﬁ% pithhpeest Rmzle@l Solﬁmﬁ% 1489, d?félépau anéaﬁ%@ﬁteémﬁorabblt anti-
K16"‘7n§ Bn@gg@ WG RATR LR AT cod it Ilé,BPlrt ady. ?%th (V¥&8r labs)
q re t me

uantitated by cali per rreasu nts. Tunor vo
waf detjtedvarsthdlet Beetastad ABC Elitedas lQVthr labe. Iﬁéh@tﬂﬂ staihedasedtions

We%lg c%algtegs\é%p%g%gﬁ \Jiléafyglr’?hi gtaégln} xT ég@ﬁ é?t&]&lﬁlg, ant1 z‘at PE]QS 1 (clone

NMA, MBEt Inf@hatfRINAOIISRE] BY TEAGHRPE%S eQUpPsS Was
performed using two-tailed Student's t-test. Tunor

vas BRNAainteefexenice, S MAR Tipaot sl lgteof@hegr@% 931RNAQ duplexes

anes hetl
R BIFLh EA  thd  Gah Neare LR AR pprphoppd oy,
Dhafnd¥8&] TraVeedtidn df@bmmiaplleﬁés) (50@aN)ividseiohe eblﬂh HUVEmé at 40%
allowed to circul ate for m n before syste

corgbieneisisaig OmHd EMd & pnh Iulpéecmnﬂé‘rif(l% ébthtF%%b ardiSapmalysis
sl R0 R TBB 05 P F ol B STy TR O
51RNA 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 ID NO: 65) (Oligo 2, antisense),
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foll owed by an incubation in 30% sucrose overni ght for
cryoprotection, then enbedded in OCT. Sections (4m

w0 bioskergss) were stained with anti-nmouse CD31 pAT/B8200B070513
15 Pharm ngen), followed byloAl exa 594 goat anti-rat

AR BATRE 0 BB YIRS v

Fo r ;e AT xeh ’erG eacadhi EQITH? dae %75”{@?1%0 3 nﬁltlsense)

intestine tissues were secti oned at 3 mthicknes
Hi SEW@M€&ATQ@ETGTGMTB@EQ D N@GY) r(QllgoéII Betlssqoes

randt LGS B GERRERTTI BING BT TS ety

SeCN'o&ﬂlSllg/ﬂhﬂe NétcR bijckait EDISA t96-1all gférofRet f)laﬁééaifere coated with
Solution (S 1700, DAKO), and incubated with rabbit

recgmbinaniab¥otch] f@m@mﬁ F SR Rewrmp ks <) i/ s omdatiqped

ol PRl R P rabi Rl | ER B30 Piay glacona

alkbl&lrb.‘sphosﬁidtasK) Wds sdediimad ssest To pﬁepamafoﬁdmoum eesiual, 288l cells
W th Naﬁer s hematoxylin., For HES-1 staining, anti-rat
weygeEangicp Ygﬁ@fem‘”ltm@smﬂ%?’é%f?ﬁéﬂgd?w%lk‘}'APf‘&ﬂll Bwal%wgent

(Ro-léﬁé oyﬁeﬁgcal ;;8%_} b SFEtion, RMOBHRESed medium was
sma s [ R up

nt erfering exes targeting
harventah) ﬁlDbtedl aad dtogid a&l@lﬁCr FuriNod aiftdrogets tiafNArat2 Ovisrte 25 ng/ml

ht (legg E]lm a[t)h\xgénmmc ok r#{%&ﬁ@%&lo& o iioRl)lNe medium at a
dﬂ&%ftw%ﬁyentéalso% @imﬁéﬁ%@ﬁl&%a@@%wm@f@ %zﬁéa ﬁﬁEMhzﬁrQOThe
(I'nvitrogen). FACS anal ysis was done 4

antﬁlomwltlrdaﬁgfremur@ was e addefliorrdestciof-Fe h@atad Blﬁtel fODleat room

SNART&%%JF | Ré}'%;%"é?\g%éeﬁ év%'@l %é%s in BpS  [hbound DLL4-AP
Seasadd usit NS ASGUbsttaaEd ODMB5 B3 hbdothdng®
et antllslselnse) OAA%GCCCT@TOAA%tTTOATT (SEQ ID NO 64)

mepsgregent2ldeaedabayay wreamrTeAAahdhEFPEthugse® LIS , Mayno acid 1-

it 6%‘%?%%%%6 R iR PR R ity ppecd

hurbéa DBSY, 4rilnboGioid3]-480nme Jag 1 -BIARES CAGER) THsTKoANd HiSEQged
hg%gg@%%g\égz%ﬁé%l@%%w A sens eh@tg/@é,)ch@e ﬂ\/éqjeqplar Biochemicals),

e O R A
Im@ﬁn«v@ésleamh)cr otiter plates were coat ed with
e B gt REime ahapf G B et tar ol RNA

ﬁmm@c%% d-13 o ifte Was @bﬁé!uglygsmea@@mmlp k@ﬁg&ﬁ)% per

al kal i ne phosphat ase) was used in’'the assay
lnsbu@tpms ef &@ndartutfamédr rhedixtragt tQ@BRNél frgm HigY BCs growing in fibrin

gelE)L Elsnl i %{rﬁtt%ﬁ%g ﬁltr ggégmm&%l%(glgapgﬁbe SI n%o remove the top

layBi Bi60B1btS AoHpwedby BedAYisSatRASK it 0% FBY iInarBS. tIfh% el clots were then
condi ti oned nmediumwas harvested, filtered and stored

remgved dronphgsue celgirg feilp aed abjedted tacertrifygstipn (KK fos Sagin) in

mi@bflbes 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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were preincubated for I hr at roomtenperature wth
DLL4- AP conditioned nediumat a dilution that
wa@omBm6e7esl 50% maxi mal |y achi evabl e bi ndi ng t oP€CDES®A7/070513
rrNotchl -Fc. The antibodyd@LL4-AP m xture was then
added to rrNotchl-Fc coated plate for | hr at room

mep (M) {plemRay 4 ghangss eghatpyicde sentid oy seragete é%%matwns The

or By EB B AT L8 4000 o

asﬁ)hswsbance measurenent. |dentical assay was perforned
V\/ltrrE, %5_ 1 -AP (human DLL 1, amino acid 1- 445).
i mlC assays were carried out with purified DLL4 His

(G F&W&‘Q‘ETM&AGQ@F@G@%@@E%C% ?‘HD
and Jagl-H s (R& D system. The bound Hi s- ed 2

| i gRoUS s\ HEATCEAT VAT K ATOGAT GATITGT § () 411 Ngrl)

qoa bt h Ao b TESEEAETHE i ad AT AT Qo 72)

St regpigrrdi n- AP (Jackson | nmunoResear ch). RNA
extraction and Real -tine quantitative RT-PCR

Ext F%’tard)rCBT TC6t ACCRMAC ABEMAMOVIEES (SEQIIDN&Y I Burr e

was gdﬁl\ﬁ )7AS per 25
ins ruc Tons o g%yrr‘é%]f urerksﬁ‘glg%?@ac total RNA

f r omrdgMEGE ATOWGYY TINT Tc)armrr Coal GAATCAGI A (GEEIDVEICE 75)
treated with | OX trypsin-EDTA (G bco) for 5 mn to
renb¥e'Rthe top 1ayer fibroblasts, foll ovved by

”eUFBI%a!r&%Ag"QM‘r@G%Q}%Rf%‘% ATIBRC FE? '%}S wer e

then renove romtissue cu ture vve and subj ect ed
t o Bewdrsd: AgatG@h AR KIGDCE AIGT) Ci (SEQ IDNOJW@}; to

wor B EanR TR T SETRAGTE (RRBAERYRS M i ki 1),

andE&Hﬁl&)ﬁb‘fi @é&‘i&ﬁ&?gf ﬁﬁag@':ﬁr@l bYYEGhiindaies D cul t ure.
The quality of RNA was assessed using RNA 6000 Nano

Chi pgnthetd: plage mgnboeimhbmwe wBirobuiflopzeinglagrmework (humanized

ant%@%%%ﬁ% 88)41%§Q %Ell t& ({re 11%5(1& eds&?/ Bhﬁégréo%l rrn%%%{ ons
detSysih R rEABR (IR HioPayStyesie)lighHehmd (GARRH v wasl LseaBRS 340,

reference gene for nornalization. The expression

107392(2004); d1@gp Me s 8l alad Bt hep 220085 bBHTH0)). Plate panning with
nalragr é}%&?\%% &Eé 19671’9 E‘Ehr ola%%g[st'ﬁg%&éggm fa %1190 ?90”(9?%04)

O Co arat e nat

imrhbeilizE OoveTad i Somei™ ienneurod  4odsi Aeter fomel rcﬂihdbef aﬁ'@hﬂﬁﬁeslones were
for VEGFR2, TGF02 and GAPDH. wer as follows. TGE
ranggimlyapigkeddng sppRyiebrdsisey apidertifeduesingphagstdh 1B ”RI@ resultmg

hDIZ%)I %&Nﬁglgﬁes Weérd flehkr g&@en—g@n%mggg @u&@% Ccﬁﬁ%xn to

Probe: AAT TCT T
1deAfTY( 3R -sip EribiCr lo®) For\daGi plsifror pleagd clo@d, vafiatl e Ao heavy and

lig@%&%@%e%e%%b%ég% n[g) R@< e-mgessmn VeRcetor% tl?aet W@I%lgﬁ%gre to express
full-length IgG chains. Heavy chain and light chain constructs were co-transfected into 293
or CHO cells, and the expressed antibodies were purified from serum-free medium using
protein A affinity column. Purified antibodies were tested by ELISA for blocking the
interaction between DLL4 and rat Notch1-Fc, and by FACS for binding to stable cell lines
expressing either full-length human DLL4 or murine DLL4. For affinity maturation, phage
libraries with three different combination of CDR loops (CDR-L3, -H1, and —H2) derived
from the initial clone of interest were constructed by soft randomization strategy so that

cach selected position was mutated to a non-wild type residue or maintained as wild type at
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Probe: CGC ATT TGA TTT TCA TTT CGA CAA CAG A (SEQ ID
NGO 75) GAPDH Forward: GAA GAT GGT GAT GGG ATT TC

WO SBQO6MONO. 76) Reverse: GAA GGT GAA GGT CCP@IHSIB07/070513
(SEQ ID NGO 77) 15 Probe: 1€AA GCT TCC CGT TCT CAG CC

AL oS, e BRRE v enenins

thrdudN B0} R3ndESoRMiohthh Défanﬁﬂngggﬁn&%wm&l AR LAY -tageed
anti - ErbB2 anti body, by i nt roduci ng di versity

DLltphiptains ve thcrrogilessmenhy arcrqayed dengmay.ni ng r eg| ons ( CDRs)

S no ESBhIERTniRben Ao By E DI prtngdies”  JE7L; Cpem

28170 Aetkrfiihe (ROGIBYhg aﬁ'irﬁty%fﬂﬁ@ﬂitﬂDLMtMabsn @lrfa%e plasmon
l'ibraries was performed agai nst Hi s-tagged human DLL4
resraoR 65 Ridi racapuieent Withmﬁialcmfze&%QﬂO NEX u&ér(ﬁwsore Inc.,
f
Pls\clt\%ége&%p FN d%r?ﬁﬂﬁp%lr@é e%jqa %Hgigl i blg gcgr A CM% ¥1&Zore Inc. )

Wetedeeﬂfvatédi edthsethyl- pha@@dlﬁiﬁtﬂ&@ﬂmﬂihprop?B%hﬁboﬂgmﬁé@lyﬁéochlorlde
clones were further screened with H s-tag

bi ndi
(Bl wié% DYAEpxgpuscEimided NEE)iagrarding jo Ereauppliss édn%@chlons Anti-
I |
Do e B R bk e e OB SRR ety
inj qfRkin ex p flesshterof \5gtltmmse td’]&ﬁhlﬁm rpprerguatde 1584 r¢spoesepmés RU) of

ful]-length |1 gG chai ns, Heavy chain an i ght chain
coifickin B Nere S aher Berta e S8cksinees dapins, For
kinhés hERuRXRLAS ARAIAN RO dil8SoRITitRAHHufla8 r h@Me DLL4-His

serumfree mediumusing protein A affinity col um.

moRugnich (@dnNdrio |5561d\/lé$/emnﬁecteésn 88 SbyitlE.08%4 TweeenbY g8 ki 2y C at a

ﬂoxtgﬁrgteg)g 2%}2‘@r & Isq(;o?aﬁgast e§e ﬂ< EY glg'c} (ilrs]%ogral%topl ?‘]tgsg&(o#) 5vceire calculated
usﬂ%%@ K@gst Be-8)- @)Iﬁﬁltanfgbﬂdlr higdigh fndaenEs1 ABbde4:varuativh | SBﬂware version
L4. For affinity maturation, phage libraries with

3.2 Rrheeqilprigmedissosighn eensians (lsd) vopral clied gscirratio koffkon. The

resﬁ‘i@sdof tiﬁ%)ex S{Ih%{tﬁg Jho% fﬁ%bfe tAIﬁ boﬁg%@gé’ %tl egﬂlgft&%lmﬂar Kd
Wer e conatrucred by Soft ran om zat

valtifsedgainseldimaedreioh@dnPDEL4 (R0 vamss o0 &bt 4l (HO%@M— wld

type residue or majntained as wi|d type at WO
respesFIOb RO macy ehis o B7OSES MAtER. about 50: 50

fre ( f

ol oo aLye D Ay und 00 AP LhidboRict WPhipken and
mosgsd DELN WAL senplaasrihatghagaisusimdnd tvas hotpenfoamed.mur i ne

Hi s-tagged DLL4 proteins with progressively increased

stringency. Exanple 3: Characterization of anti-DLL4

anti bodies 5 To determine the binding affinity of the

anti-DLL4 Mabs, surface plasnmon resonance (SRP)

measurenent with a Bl AcoreTM 3000 was used (Bl Acore,

Inc., Piscataway, NJ). Briefly, carboxynethyl ated

dextran bi osensor chips (CMS, Bl Acore Inc.) were

activated wth N-ethyl-

(3-di net hyl am nopr opyl ) - car bodi i m de hydrochl ori de

(EDC) and N- hydroxysuccinimde (NHS) according to the

supplier's instructions. Anti
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10 DLL4 anti body was diluted wth | OrM sodi um
acetate, pH 4.8, into 5gg/m before injection at a
wo b@s/osEd® of 51/ minute to achi eve approxi mat eP@T/E807/070513
response units (RU) of cougled antibody. Next, 1M
et hanol am ne was injected to bl ock unreacted groups.
For kinetics nmeasurenents, two-fold serial dilutions

Olong! t her h%ﬂle%elfgéfr('aﬁﬁs@sm H S m'hﬁ&‘dh%lth@&]ﬂ?@%ﬁ)
to 500nM_were 1njected th 0.05% TweenTM 20

at 25C|aton’105 {1 bwiftait e _oKdeM;) /M kon/MEsocikaf ' | Kd(nM)

rat nc lkany  andl A oor\r\l at A (lenff\ hpnr o

¥W%ul at edSTusi hg al&inp| e o TEB-on@"{ang"“'V‘b. ndi ng

15 BIrAggre _valol_@tl on Sgfikwar g vepsi on e 25
equi [ibriumdi ssoci ati on| constant| (Kd) was ca cuI atled

YeRo6tiHe ratsté kot f/ WAt3. The Or2@sults df8thi|s e@péri ment0.37

are—shown Table3—Anti-body YANRE. Ql exh‘i bited
Y¥i28i20ay Kd3 val ues algai nst Hh?ran and Indir i nle &Eg (Kd 0.46
Y¥BUgS [0f YT Nivb angh 0. 09 g 20 Tespectivelyk; 0.35

enabling its eval uat%l%on n nouse nodels. TABL% %:

YBi26di2ng af$.uni ty aldieki neti 099of @anti2dDLL4 anbBbBodiles 0.15

to hu n_and hiica DL 1 4 "NA" _ciiani fiac tlhat + hao
—o—HH B R—aha nNA—SHgHAHHeSsS—tHhat—t e

LR A~ E= i oy = =y =y u

rreasurerrent was not performed. WO 2008/ 060705

7 j ¢t 5
R4 el chatab (AR AREDRE LAt EE S ©)
kof Epit@pedémidg ofNanRieDDLS Mab6Y M6(BZ3 Ant14dDRBA MABZX. & #cdgnized
0.61 15.2 4 2 14 3. 0.7 0.6
a bdaig de{grpgn 6@819@8@ in §G§ 11ke7rebe&>§u1@bare2 FE\@&% %illegh%nan LLA4
extpac@ﬁ’ulgr déndin ?E@D  /EGL3%0m - #And adid9250282 §he hﬂman DLLA4

15 Exanple 4: Further characterization of
EC&thmﬂyLDIeMt E@B dyut@Eyh wepsecxpappidry afalianphotdhhtasavision proteins

and R aftfosi ar e Rl BRDR GERRADA S iR iiosa set of

DLO# rhienth RBBssolt bé C-tevthihalfinh il (i ced@MBlkAliFsHph dalse gDP) fusion
conprises am no_acids 252-282 of the human DLL4 E

progtinsefRajentimsestingicptorfal behsesugiges inskysted 98 &t fasionpruging e293T cell
corﬁpt?(ﬁféﬁ %Ile%l?a cofn]ltiaﬁﬁlﬁg il%r i%g ?f'?telﬂp g/ecﬁjt%gé? gn b@ v@enltﬂuk&?&%er plates

as assessed s as
coatce;pwels eotifitd ani- D]LLa Meli (Y.iW26J8IZJ_@L5 mnghﬁll)tiéheeaqaném&ah.AB was
m nal . hunman Iacental alkaluﬂe phosphatase ( AP)

detﬁﬁg aﬂnaé) Sierok NP R EPictss) anyheisds anh@PAPdinprpserbance
meRSHRER ERM SWW‘%%@ Boind REnshidsis QHm?flg’ihg kspLR2EG198ddmain and

conditioned nmedia containing t usi 6n proteins were
didtrexs baxd mn@@oh@cklnmthev PLLAGIR deresin. dbatdechonstrdted that anti-

DI EY IR o g ot e %%ﬂé} KB g ogheg; boung 14

Ecwbstrate and OD 405 nm absor bance neasurenent.

YW26. 82 bound constructs conprising the DLL4 EGL2
donmial ¥Bgdo.82 selectively binds to mouse and human DLL4. 96-well Nunc

Maxisorp plates were coated with purified recombinant proteins as indicated (1 pg/ml).
The binding of YW26.82 at indicated concentrations was measured by ELISA assay.
Bound antibodies were detected with anti-human antibody HRP conjugate using TMB as
substrate and OD 450 nm absorbance measurement. Anti-HER2 and recombinant ErbB2-
ECD were used as assay control (Figure 11b). The results of this experiment are shown in

Figure 11b. The Mab YW26.82 bound human and mouse DLL4, and did not detectably




10

15

20

25

30

15 did not bind a construct |acking the DLL4 EG.2

domai n. This denonstrated that anti- DLL4 Mab YW 26. 82
wo e@sgei7aed an epitope in the EG2 donmai n of tPET/O82BATI070513

DLL4 ECD. Mab YW26. 82 sel emtively bi nds to nouse and

. human DL 96- II Xi sor ates

binghy ugan pid g St e Gmanye théa%%% 82

Selggtmpyblnd%qomqp nd| ng of YW26. 82 at i ndicated
concéntrations was measured by ELI SA assay. Bound

ant FB6Gi anslywesof 282 cdbstteasiwiti h tramsféctévuwih veiorn, fidblengROLLA,

onj te using TNB,as te and.. 50 nm
Jag] GUHES Foc Tl iR MY NS SRGva SR iprLe. As
shdwPBFiglEeD] Vel i fiGadbiadindST AW e BL kak obfy c&wceedlonl D)4
The results of this experinent are shown in Eure 1
trapspectedes] VAo vord)- 8&%@1@5&@ bidiag wangotristestedom AL bﬁﬂJagl

/
Rl LSl POREERTOTOR RN EARAL S 00y
recdmbmaﬁt agNetthl Hrat(riMalchY VRS nfiddle pahda):etndwe&qnlbnm $atthtch2 Fc
FACS anal ysis of 293 cells transientl

(rrWah%FéétOétemmatnﬁl)vr@éRe&lﬂvelyuYW2|6e%fIN ofghyl A'c ijﬁ\é‘l’tc%?rFC (R&D
sysger J]%Q'ls %Qecfjﬁ%ﬂﬁ ﬁﬂﬁ%&'%?ftgo&@&t ?rﬁ%cﬁﬁt SPBO()’ Ldkson

to DLL shown”in Figure I gni |cant
ImipuncR esgaroh). YV\26 82 was only detected on DLL4

transfected cell.s (to anel Signj fj bji.ndi n S
s Cmpen sy Grrinerh BrRTed b VAT ARk Birraha o
sel@ﬁﬁ%@sﬁb&@d e ihaedctiondr Rotch VW%?’DEQWC it TR otRYr N&%h héands As
bi ndi'ng of recombinant rat Notchl -Fc (rrNotch

shavirdigl Fagyran édl.)ansiddL k4 dbabidi ecket tliteablnqimg oh MA-AP but not DLLI-AP,

to goplPRIRR Ly A2 BPRC R br e RREGUL il YEPLE f e
blogdkedh@bMdidead f PMeAHY, baomdt Jagt-Hid) t@satdddSota 1( Witk QQalculated

Jackson | mmunoResear ch). Conpetition experinents
ICeoforsstMdtiglf napeld- Mab YW26. 82 ef fectivel y and

o LARHIELY MUbOEK 98 o Mediff T SRS &Idog%o%@y%xhgssed DLL4 in

Huﬂnah dlm‘tﬂllﬂctall V@h leﬂddh’hﬁlaﬂ) albk@UVREs)hiRAdI$ glacbf'sﬂlbﬂlﬂj XXECS
15 to coated rNotchl, wt

tral&lﬁfr%?ﬂ ‘éi’cﬂé eorlt@% or B’F~L41@eﬁﬁ|° IR pAmOY2 W%‘?n‘tsied mug/n%foﬂowed
by gl)ag%ﬁ Gubfag Ig@ (SU JQ&(FO% mun eaﬂ&{) I3g lreéﬂ!@ of s

oate r Not ¢ a calculate of -
exp(eringpint anpahewi in Wgure— ]chLaBlmﬁbg Wﬁbﬁﬁv&dne untfrattsﬁdctqd HUVECs

b
copmind i AD R P R o PRy CORRet binding was
mgﬁ'ﬁ‘féhﬂ/ti%} &d@éedWE@QtrﬁﬁM&&ftﬁ 1ML IRGAN t’["h%krﬁ S&periments

speci fic si RNA 6.82 was used at

g/

derﬁmsnr@Wédhat tapti-dVdtd Mab .Ywamsa speptfiqaily (binds 0 endrgekeishy expressed

IIE{mJ@ﬂFf arch). The results of this experinent are
DL, JWn Eéi gure 11 e. Binding was observed to

unt EQRmpRCS:erk-elibvatisvith aAAIDIOLY aAtibodyintck8dsEe endothelial cell

transfected with a control siRNA By contrast, binding
prolgeration in vitro

Human umbilical vein endothelial cells (HUVECs) growing in fibrin gels in the

presence of co-cultured human skin fibroblast (SF) cells generate sprouts with a distinct
lumen-like structure (Nakatsu, M. N. et al. Microvasc Res 66, 102-12 (2003)). Addition of
anti-DLL4 antibody YW26.82 markedly increased the length and number of sprouts (Fig.

7a). 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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significantly reduced in HUVECs transfected with DLL4
si RNA. These experinents 25 denonstrated that

wa@riaosoa7nzt Mab YW26. 82 specifically binds to PCT/US2007/070513
endogenously expressed DLW in HUVEC. Exanple 5:

T nt with nt' -DLL4 ant.i body i.ncreased
RGBT et e, s Beter e pom B DSt SR QB2 (van Es, 1. H.
et 0L oAl Y811 ezudxss ) 1 SOl STEANESS), 9800k 00 had he

brin gels in the 730 présence of co-cultured human
sarsekeﬁﬁect P HABY 6 tSpI(osﬁmg davtsthgelmeinat medpnisms of Wicsh tveo treatrnents

the%nﬁ%%ggg%roﬁé%g g%s cllé%éys %F%M&So)thla ged\ufn;l%ofo]}l}l otcﬁ 51gna11ng Ki67
stamitd refRdidt @Rt thb esban¥MPBC 83routih de Yud fCd1@asRItellPRoliferation
| engt h and nunber of sprouts & . 7a). Proteolytic

(Figr o daghngriginalNgrongel esen JE¥ Oo%Pleﬁ’élg)ﬁné sebhsequesé lumen

for%%{ﬂ)ﬁ/ Luteﬁoﬁ]% r%d%r Ot lﬂg%& sggélgsxn By:\ﬁplga ng g?%e \%Be%&gﬁtl?ned
medAm, \BQMSDDE@M mw&%&étﬂvﬂﬁd& enhdfceIHBVEC sprouting (Fig.

(2003)). Interestingly, the y-secretase inhibitor
Lo)gruwRsieai ife aytoramoyssale DL/ Npfch signaling. Inghe gogverss

exp%ﬁ?neﬁ %2004% of Olthl 1m]mo‘tﬁﬁze@| Lﬂ@ﬁfo@&h re%ﬁlte(ﬁ% rsignificant

341- ad t same effect on HUWVI
grosysh mlnbltlgn (I va. These ﬂnélhgmMggn&i¢mmesamvmoﬁ dteseoff wo

tments, . the enhanced s clearly
DL EE ity CondY Areeisdn GhECPMUCRHOLT gnal i ng.
Ki 6Ex2mpicé: nl‘l‘égtlﬁ@ﬁ’tes@iltﬁgnﬁrWELll Qﬁtlﬁmsaﬁ%?&sﬁpendothehal cell

sprouting was due to elevated cell proliferation
prlHexptiony vtﬂon the original fibrin gel assay, HUVEC

:%Eg’iﬁ%’g S%Olc{%?t? di[eﬁ‘:lolg ?ftgreOE'yn}actveag?lg%r ételgl:ln a well-
defc@kilssqwnwopmﬁtst(sm@w SBEShUINZ. P @opaméilro 954 3080 (agut),

DBZ were still able to enhance HUVEC sprouti ng

Gemag), Mg o CelhBhi6 a1 6y 3 SHaNS HiSicer of. IDLeADNbEgtol Vis Sci
o ST, PR SAOSAAR AR B LL IR EBPi

nechlagih i dtineantggeds opodsitilakilbfdriDin 4 fol gguldte)retinbhesseular development
fi ndi ngs suggest that the activatiogn statu

(Clpxtony Nt ERtEpgnd: ﬁ@ge ﬁéprc%éeémﬁ dgsolciPavee S/M%teﬂuzéehvefy of
Y\W@g%éﬁ{/ | ngfbfmﬁf& e oﬁ og é{t@laf ‘{I;%Plfla‘effré %ﬁ%sﬁve@cl‘:ﬁlrnulatlon of

ant i rease proliferation in
ECyiovauricd ikcérd rgtipn g’elmfaataig aeeselikedtiucturdevtbIpopstiec vascular

oS EA TP ACES  D U EETE gr
1ndN%HﬁQ blcgmed E@?ré@fefall%ﬁgﬁlg 768 ‘Tﬁ%ﬂ)tr@ tfﬂs h§berplolifetal®! phenotype
161, 116 Fruttig nvest

of ld(q;mlifdlmon\l@lsulsbhocl%ie 115 ann"ﬂta(l zooezqqrrobpramﬁ the i vigmdindings.
Y o RS sp R BFREARD e T Rl aBylaithe eBich a1 sey

pr(ﬂﬂ‘gﬂitﬁhe retinal vascul ar devel opnent 20 (C axton, S.
& Fruttiger, M Gene Expr Patterns 5, 123- 70& 004%
SysW&ﬁFcc%l@pI&ﬁévvab@nm@tézsa@lﬁs@oE%ﬂ (FearguNals, 209-31

(20@%%5 ljtrn@][thf hof alrl%fg (éjl S\é ggf rgré gidb’s?) H’éﬁ lr'ggsf‘tﬁ{d\étestood however, how
VEgEh@gradling gs ﬁnt@heed it #e complostwakalm frocepsds duch Wearteriovenous
(AQ//)agi%fLé”re%rﬁation and hierarchical vascular organization, events evidently demanding
additional highly coordinated signaling pathways. Genetic studies in zebra fish suggest that
VEGEF 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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nor phol ogy (Fig. 7d). A significant increase of Ki67

| abeling in ECs was observed, indicating elevated EC
wee@siobeoati on (Fig. 7h). Therefore, this PCT/US2007/070513

hyperproliferative phenotype 25 of retinal ECs upon

of GNES PRt oo ERBHE! PR BSEA o1 GFBITGY grovn): consistent with
a r@'eﬁt"lle?\p(? 6h tHJhﬁi%ﬂﬁtﬁ) IrD19RI hR]IA B) VERIH stimulation (Patel, N. S. et

proli ation VEGF controls several fundanental
al. d3eert BesdfS, BCY)- (l@(}%@r IntrighinglysDLPAIts@f is L(pze'mga)tq:d following

NojcBidet itipa Eishls v i 30%sbeeX BPgRhbmy plich DLLA

effédiively rala@él VIEUFOsi£iiging @TRORK paeisiay! i clfliy OREREEGs wét‘é@’ﬂrnulated
as arteriovenous (A di ffer entiati on and hi erarchi cal

by iramebilized brigamnaldiisdrgecd humes DdiddemingacdibAdirig the absence or

oG D) Y RO S B SOB R By v
exdifiatd BARAOS ainb@sﬁl@\tldfnmlaDhmynﬁbﬂdyng ar terial
endot helial differentiatiqn D, . et al

Dev BPEbhe Hic hypgrpralgertign of b 138}1“1%?% hlagkingYotsjiggnaling was
st Mé‘é&éﬁ bR/ 6: 20084 939?% Qé&ﬂ%?&%ét%ﬁ%ﬁh arttH GVEtf}F Mab

caused i ncrease sur ce expression o
abC(ldhd:(hmnsItof?oﬂl’EOE\ﬁ yprootngicgthenh thd priasenac pedsocercd| (DBZ (lap. 71),

ral%géth&po(se u 1§'t 0{‘thg &yp%LrEL%HgR?tuﬁg{eh%%g: %% eﬂ“(@(‘jb@)e)to enhanced
VE'GTt di %rgﬂ‘l'ng gﬂn}deedDbie%kﬂn% ¢ Notdhsowmtﬂza&mz odsh A pregulation

ivation (Figure 12), suggesting
of ME@IFRQ\(E@‘ éel Ea’ukerﬁ@mrﬁ@hwmnmf Netieleby Dmnablbzed DLL4 suppressed

thegrpESTibY SEYFERERSEie el MhtRE et Op sl af3injeim of

DILEANest6h pahwhiy, DL BYBREEhAY mbléuf%&aﬁmg tl&Cﬂe@tfon@e tHodlgh
in the absence or presence of DBZ (0 36 hr

negafively regylaringaY FGRR2 exersgfedious DLL4 expr eSSI on was

exa
E‘%F&ﬁlé’% eﬁ%%gégﬁwﬁ fey Rti: lltjcj)% ngbg& r e@tﬁ [ ngy?hracl) oy 1l

dlfiﬁrmﬂmtngl z{\tdblbclse(gmémﬂgiewal%pnkﬁit still dependent on

VEGF LheBDflbrln %el culture, treatment with

ant Besigeshgasreass By K periieration. gptagpiizing LB ptchgaused a
draﬁ{ahb %{orbﬁbﬁéél@alr%ﬁ VH%%C% r@tl?[§ ﬁ@nﬂ) elDﬁZe {n’tzl t&elh?lgn) lumen-like

rai sing the possi |tyt e hyper pro eratlve
stripdlray vore rooxtlydhblent (g pea)i Su@g%tﬂng defehtavcEQ diffEGRiation. In the

Ma?;b@@lplégg[feﬁ{eggg@gqﬁi Tgllﬁogfﬁlacrzlchﬁs%{(] t % h chYY\Zg eSrI%atglEg all:r)tgrzles and
Vel@w@g@@%d d@ﬁl tédalcxlnaru Qﬁod&hﬁ@cl@ﬁcﬁrﬁ%ﬁ@%@) %ﬁﬁm;%— Lhich is

suppr esse he expressi on of g
assP¢iated frathethe Wﬁlnlabal'tﬁEi@F veasreoaplctely sbseab th 191‘80 Dhigphstiion was

ren?arﬁeﬁ)\fa 1h11PL {hgﬁtef:ehtlxlles r?e%%?@elveeloéfn}efn 1neD£ﬁ/)EéF%§Bryos These

ega rve I'ng
ﬁn@ﬁ‘l@i m @ifterdnX angb$ hihligheatieeRbential fbl@ef DEDINGtch in regulating
anti body bl ocked endothelial cell differentiation and

ECyligeeddtiont eri al devel opment 20 Besides the increase

. BB B L AL ALS, R G2

gel Sinfihe tdimllotdhqﬁlﬁwdyaﬂ“GlFlBrs@mahng(s 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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structures were nostly absent (Fig. 8a), suggesting
defective EC differentiation. In the Mb

wOYRB/08Pes reat ed reti nas, the characteristic pe€T/E8W00670513
radially alternating arteri®s and veins was severely

dis noot | e actin (ASMA) st ai ning,
kingig Lfﬁﬁﬁg&g@ﬁ ssé’é?lg e\?&ﬂﬁf fr&epigt F??&ft ‘ilnt Prﬂfagwe\ﬁggnetw“k
in RO %ﬂkestasé Mldaa%ﬁaber{oﬁs ﬁraltﬁﬁétlon-@\\ﬁ\/lf’ Q%@ﬂ&&p@ghamy mice with

r emmar kab ySIm ar to the defective arterial

defd@mllﬁxptnlemgnalmgmu_mess, L.dst glod/ar Ghl@@é6 33830 @@QQ) flsopih et al,

Art%ifﬂsf P ﬂ)a 618 Z? 43%@8(&#)? rl]ltgltt?a 11(%/5 rI‘E? 80551ble

co&ectT&ﬂ&ws@mh@@&wrpamyhl Muﬁ@tlﬁ@fﬁe\é@bﬂe@ﬂoﬁbﬁTGEBP(Flg 8b)
Notch 30 Simlar to Notch pathway, TGH(3 slﬁnallngl|

wag Bahtéxlﬂnlﬁégs@ Heeastivagion skdes @fN@tplséug%mangufhaé G patdivigy could
actgir nggt%g'alrrg ﬁtl’ Lgcstllc%l %ﬂhWa%b"F& ltl%? nB{P%L__ %lg)%r 189d§ %erem the

ver’,

DLbaaNottiptis,Gatve agn Wé@@hh@fomro Qﬁ&gﬁﬁes(\UEGE S%nallmg tlBrough
et . al Nat Cenet 26, 328-31 (2000)
regplafingiDiLAexgressign and ongaggy EQF @afrhg%ﬁo promot%ﬁ%lffe@ﬁ%wn

ot FIFRDIIS st o it B B P B LA s sy i

viva1l7 Ki nase 1 (ALKl) an EC specific type | TGF(3

recept.or ul t m e et wo
| or EB Lre ey Fisnosy Bl bl S HEHEicB e RUAg diripe thmor
ané%?ﬁ'ﬂ%ly Rée ﬁb&ﬁl%gtegxhé‘i‘nﬁﬁchtmockﬁ?g‘ @ELH %8 thiab OWthSIf preclinical

signaling (U Cenet 26,
tunf@@oaie]s (Figs, 95Fd) én HM7 Cq&@&%randﬁﬁllu,ﬁrXe”nhgmiﬁttiumasmoaclel(Flgs 9a-

o). S34aF B it annitisted S Blne s BURS b s I yor sze).
In leﬂlﬁ‘é& ﬂl@@etls ta@%pﬁ%tﬁfrﬁ%%r&ﬂth‘%ﬁtel%%eﬁ flcQonB6) andvi@eﬁtrnent groups
tightly Iinked to the activation status of Notc

be@uggwsicnhifrechdatys TBF(d®spgt Rwaypmeo thilmemftthejtm'qmtm@mmf

Not ch . pat hway. Toget findi.n ort a, node
rori A RITEr Y VTRt EieeaRik 1h sl D SRR oS RS onti-
DLULAWIES also inhitgedat@srs\Gré¥Fingiif) ﬁﬂulus@ﬁlahﬂmyw pad£ WHhRINDA -MB-

DLL4 expression and engges TG-(3 pathway to pronote

A3EmmAredeb HcpEmInb ias stortesk khpase ppot tumog sel visigetign ¢/ difference in

tungcn* £Lo C\%lh ?o'g@xge% r‘c}llé@%lggjgl %ﬁi t&réﬁ Ent%&%% I&/f/s %oid\éhtv\%tﬁrg six days

aft@i dgsiakiang b&mmgcrtewmgly s@ﬁgidagmeﬁda&nenmmtﬁmes (Figa9dd
the_inmpact of bl ocking DLL4 on.tunor é)
pre®§ %%?%lélwestkga% rthenlﬁ&@wsof(t#%%ng gEL4pn /PhVﬁIWF on numerous

tungg}?g?%&% é.ﬂggecﬁﬁicgﬁtuﬁﬁfl Riyaals (ol R f: sl einSM@/FS DSandFEHD

2 treatnment was initiatéd after tunor
xe@gtaefbﬂunmln meniels( ¥ WEOS hingatmenttandior asti-AEGF treatmahl washingated

aft?fdﬁ@Pb?St%ﬂﬂéﬁg%ng%ﬂW% it f}%rh%%géﬁihegﬁ%éﬁ?? mPH?l poth YW26.82
an(pﬂlsVﬁHPe&ea%éﬂc} n&llblﬂlﬁuﬁf&gghﬁﬁ HW&&H Bt dhE @@rhﬂfﬁgﬁ?n of the

group renalned static ov treat nent
twattelithients vtas nmsbeﬁﬁdfcaweohsthe lWEHi;?; mantli antDVEGEMedatrabsshowed no

inhibited tu rovmn f at
oI S NEO S0 W B OB © P2 A Enisfdet igiotion of
turddt SV, R Se SRUTV-35a! LLQ,”EE—‘@,tHQ@% SKMHI-BrMRCE IW620 and
LS174T models, YW26.82 treatment (5 mg/kg, IP, twice weekly) and/or anti-VEGF
treatment (5 mg/kg, IP, twice weekly) was administered after establishment of the tumors.

In each of these models, YW26.82 treatment inhibited tumor growth alone. Furthermore,
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tunor growth curves between the control and treatnent

groups was evident within six days after dosing and
whewans)7dfcr easi ngly significant as treatnment PORUB00®070513

(Fig. 9d). W also investigwted the inpact of bl ocking

L4 and/ o n nu rous t unor
in 4ff fthesging elsn%tiﬁs? Bitinatien geas teed: %%?2 i ephgnced
effﬁﬁ%, WeShdi@ion SNt VEGEMOr nodel s, YW26. 82 treat nent
[or anti-VEGF treatment was initiated after tunor

est EbamylmblntTrea’th@ﬁ witiBanti- Dlupbanihedy) increasechmmar- GRidthelial
l[rﬁl;{ﬁ . ?ot h YW26.82 and anti-VEG- treatnent inhibited
ce \f 1818%t h i ndi vi dual | y, but the conbination of the

t WoIr I @A loMETRttEmYASoNEIS inhedifies tw/@sed ke EDEmBES I3nipReehk tumor
anti-VEGF treatnment showed no effect on tunor growth

mogpldfor sascrlpebisiolary smdivs. Welusd theneweBLdrdvipt tr@éament resulted in a

N T

confBfelB&p ok ieat fifen (Fig Ddypdlk@ugh Bothttivhmecnaeediiyijedantilarefficacy in
anti-VEG- treatnent (5 ng/kg, |IP, tw ce weekly) vvas
thiseefleli st ered after establishment of the tunors.

eacﬁlefnijﬁﬁ qar@%’ﬁlgélﬁ Ig‘ll,l ?ﬂ/\%ﬁinﬁiﬂ 300 X Olg’ﬁgg 9 g%r vascular

t unor er nor e,
perﬂ’ﬁﬁbh)SZOO?/ 070513 118 in all of these nodel s where

t he_conbi nat i on was 82 .exhi bjted enhanc

't SEAE Ao SO TR IO Sl P AUk G of Turmcn-
likd: §tﬁ&hﬁ‘€ By E@st(if’l%a%)' it%‘}n@@ﬁgé?&%hétﬁgﬂ t%‘e%%ﬁ&lttv&iﬂparnu DLL4 Mab

endot hel i al proliferation 5 in ht of the

causedreimilgr dofeet in it thinor vesculagire smtjaﬁméed@_f cigpiigeod flow. Systemic

P RO e e b o B Rkl Bl og i ireea

red@lét@cﬁfmﬂ1sct1nr1@13cﬂﬁngebfluﬁnﬁns%@iehﬂ1 i@|ohg. GNIdtalﬂ N6 hdgybeefriskown that
9g). In contrast, anti-VEG- had a conp etely o@(ﬁ)osme

art@f@fVé@QuS(rmlémcg@t} in ALKhole§RichomiFecress qrernaoaxhped gisenlation

(U]?J akd C(¥en {]Z%E?g'% K?Q(gja)d )/Gjllg%rﬁﬂsg'a{q 1%1 g’gle of DLL4/Notch

sighta@liglih aw dﬁ&lrénﬂﬁtlom botinimesnititydd dndeallly @o&nmgl I@flnas antl DLL4
DLL4/ Not ch pathway i ppaired the for ion of | unme

Maib.%(dslmpaett% éatsyp@éﬁgca@ﬁp ng@%ﬂf EGSta userlpativg dtreational

blog'ﬁ‘?legtp ﬁn&eé@% HRADIM A Ma@%hte&)@o‘fw > aI%l U ﬁér?}ég%ns where

I'n the tumor vascul ature an ecte | Ci ent
highlE§bderisitpwas Systietudovifiblopevifibls itomomwdct oRicCithpli¢ating poor

rev ed that_ anti - Mab treatnent re ultedin
VoSl Bt A PG Yl T bl imRggHte S gisdieggied to gain

insfghtsdntoe prddiRt 3Rdcvlar bfcb@S been shown that
arteri ovenous mal function in ALK1l-deficient mce

c auEeemalmIﬁallHuIsMblloms clispensibte; lurhon(eustaer@@f the mDusesintestine

Nat Cenet 2 00) ecrlt [ .
ol & BHOBR TR PROPEHC ERp g ifPRE® b NaG b NS td ericns
giveR e pflEioREHIE YISs efMdoteR sigﬁamfgslhmegmmfgahe A& eostditsl ofiPokhatal
20 Mab could inpact cell fate specification of tunor
selfEracwplpystsms eF erapganceyNoigh sieapliggisrequired 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-DLL4 Mab by immunohistochemistry analyses. In
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bl ood flow. Indeed, in anti-DLL4 Mab treated Col 0205
tunors, there were regions where high EC density was

w@z@sosEded with | ow viable tunor cell contentPCT/US2007/070513
i mplicating poor vascul ari®unction. Further studies

cotfirio DRE R dp s FRE e at kel dein G guREERGion gt
pro!ﬁmm%@p&ﬁles Rk ARt dy we%wéélﬁaﬁnmph wbrhda%ﬁ%lt g’%ﬁhﬁs after six

of the nouse intestine A major concern about global
weelphifihieninamt Ofig Ndb) cRurthermbiegt anti-Drighyd Meb did|nett elté¢rdlisgxpression of

e T o Bon Bt B8 4 oibEhi G PR AR nogyacon

(Figyih EMfese Fe@tiltd fiphan ¢ @k@h%ﬁt&)l@ﬁNhf&ﬁ sl @an@gqislwxgalytr@smcted
mai nt ai n undlfferentlated crypt progenitor cel

to thavassplanswstqyan Es, J. H et al. Nature 435, 959 63
( 20%§%mpﬁ{ 1 "l%e &ﬁen%%lﬁl %n ]ﬂ[f a4§§%dy (?04}9 30‘ ﬁggfl'sc)t)adult
y Secretasetin |
rﬂhﬁdwsamhﬁuﬂately bl ock all hbtch activities, cause
unwanted side effects in raodents duo to a nassive

i ncPalselogkingRffplet4 8ad ¢ Brofpundiippagondhs Eﬁtmé]o\‘ﬁﬁ‘éflﬁfrre nt
de\(\/e\%ér%l?éﬁ%n Ifl_e.ongt:al gIbT:lS 39@81%‘?& atGh gazgn’tl-%%%é%ﬁtsl ( Zog)n)o visible
impVaet erxaallilnmdnalh&ascsmsthﬂe (Flgnt%é)s thnsssDIdM/meh stgnehrhgﬂ cwtltzki during

anti-DLL4 nohlstochenlstr naI ses.

G IBLO8EFS adé? 8%/ TPOEAM ol jyn ?}HYSBQHC

agrbERHRRM thiPtiShf feihg QE@ Sourdd &thﬁtﬁ]tltﬁi\/la%rt%%m&ﬁ | do apparent
differentiation or proliferation profiles were

weigheloss o1 admbledaathewasetiserviil intukeoy- banlmng:mmerwihengioe@b@ 10 mg/kg

af [
B o S o, OB S eV
exHibit 6Ppdsat gEtctgen nidrSadcul ftuteNugoaddin gnbniﬁv%ﬂ@b rnechamsrns of

transit anplifying (TA) popul ation (Fig 1 These
aﬁK@sults support the notion that DLL4/Notch S|gnaI|ng

I Wi -
13: AFETVERSERRE Btent by ek aRsliBte SOk s ARy Por
ilhﬁdathdnf anl‘d&g(aﬂnple ﬂtﬁp&l‘pb@ﬁ of elakilyi dfleunldb@tahldmg, bt dBAckiptibadhand

a pro oun |npact on the retipal vascular 10

eRle) DeHEHot PR corsgied at Impingdhe seone ﬁ?glerl%‘fqn&iﬁn-of
anti-DLL4 anti body has no visible inpact on adult
retinal vasculature (Fig. 8d). Thus, DLL4/Notch
signaling is critical during active angi ogenesis, but
plays a less inportant role in normal vesse
mai ntenance. In agreenent with this notion, during
the course of anti-DLL4 Mab treatnent, no apparent
wei ght | oss or animal death was observed in
tunor - bearing m ce when dosed at 10 ng/ kg 15 tw ce per
week for up to 8 weeks. In tunor nodels, anti-DLL4 Mab
and anti-VEG- exhibit opposite effects on tunor
vascul ature, suggesting non-overl appi ng mechani sns of
action. Although the foregoing invention has been
described in sone detail by way of illustration and
exanpl e for purposes of clarity of understanding, the
descri ptions and
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20 exanpl es should not be construed as |limting the
scope of the invention. W 2008/ 060705

w807/ 070513 120 WHAT IS CLAIMED | S: 1pPCHINS2007/070513
i sol ated anti-DLL4 anti bodyoconprising: (a) at |east

one e AN r or five hypervariable region
(I—N&Sﬁﬁ&ﬁmlgéggect ed fromthe group consisting of
5 (i) AAVES1kttd GRIIRITIISS Mba%q%iﬁ%ﬁl I( wher ei n

A -Allis  RASQDVSTAVA (SE 0) (ii) HVR-L2
conf® iatleagt oneduentheccBliowBdr fiwhbyrarvarBbleBZgios (BXBHIsy@iences

1D NO | | 1.11) -HVR-L3 conprisi ng sequence

Seléﬁ%%?“‘\%h%%r&“ C%ﬁlsf‘%élgio- QOSYTGTVT 10 (SEQ ID NO 18)

(i vii) WRHHfR-QQTEBﬁ{Eﬁhiﬁ%s HeN&e- A 1; RhGreinerLl nisDl - DI O

IS TFTDNW S ﬁgg%/\h r1); (v) HVR-H2 conprising
RASEHIEAEA VA EHQ HBNQiH ein E 1-E 18 is

GYl SPNS (. : i) HVR-

corfPl of S EqoenpusEE R B Eb A Wit BYien KA s (st
ID WOYCARDNFGGYFDY (SEQ ID NG 9) ; and (b) at |east one

variant HVR wherein the variant HVR sequence,

confifi sesl VRrbdicempssing segrneg Cl €¥9s heiedn € &G QI THEVT
(S RS- Sjjepi cted in SEQ I D NGs:1-18. 20 2. An

Elg(ggPat ed anti-DLL4 anti body conprising: (a) at |east

one(ivi woHMRHd eonfpoismgaeqicnve DhyIpHY, waretclp D -1 8dyisdsF TFTDNWIS
m?quences sel ected fromthe group consisting of
(s _ 1)1 conpri sing sequence Al-All, wherein
Al-Qhli SH@@%&%VA§G§QnE%m18}Qhe&& £1-E) 8 {VR- 22

conpri sing sequence B , Wherein Bl-B7 is SASFLY
GY(ISERSGFDYNAPSVKQ (SEQ IIMWR:BBarsonpr i si ng sequence C |

Rl BRI g RS Lo WRarait B &0 1
VYGRTERDNWGH Y BD Y( SEEQ 1PN Jandv) HVR-H2 conpri sing

sequence E 1-E 18, wherein E 1-E 18 is )
GVI {prsieasterapaws H'\GEQVharinths Yarga HMR Jeqprzreiqgmprises

mo(dﬁma{ié)ﬁc‘ bf‘zg ISRANENES dhd ofhe Sed%ﬁéee&egiét:éd 1EJS%Q D NOs:1-18.

2. Anisolated anti-DLL4 antibody comprising:

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

(1) HVR-L1 comprising sequence Al-Al1, 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-HI comprising sequence D1-D10, wherein D1-D10 is 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



10

15

20

25

30

VYYCARDNFGGYFDY (SEQ I D NO 9) ; and WD 2008/ 060705

PCT/ US2007/ 070513 121 (b) at |east one variant HVR,
wWob@ses0703 he vari ant HVR sequence conprises  PCT/US2007/070513

nodi fication of at |east oma resi due of the sequence

dep te n SEQ.ID 1-18. 3. The ibod of claim
o157t e A WU L b By arggh s 590 11§ CPAPrISSS
moalﬁcaﬁoﬂlof Roled o tesi@HDST the Wk u@ﬂece d c@&%n (BROLN19f
the follow ng positions: 91 (S o , 92 ( or F), 93
(T, Nor S), 94 (T or GQ, 95 (P, Q, Aor T), and/or 96

\(/\,fF:e §| gntﬁwﬂ Oﬁ@ﬁ%}g he anill bOd%/ Ié@? ?Z» aI(lin]f cgmpgSes @(1 2,3,

4, 54;)0rSg@ﬁﬁdtﬁﬁtdn@ﬁlﬁaﬂy’boﬁwn&mm@ ifoﬂﬁwﬁfg J@ﬁmlh@l DoVs 8EW), 92 (Y
ositions: (N or , 52a (P or

23 6F. War @N 94®T OTG)o95 (R Q. 5% OrA]ﬁ) 41@61fa9(e . anf oY )-4
anti body conprising one, two, three, four, five or six
HVRs, wherein each HVR conprises, consists or consists

esséntThabhtjbodly oﬁc&eﬁumeewhslehemafd{ fHZ)VGrIaIﬁEccgﬁlﬁmsfés 1-4 (1, 2, 3,
consi sti ng .of QID NGs: 1-18, and wherein SEQL
or NubHItYEOnsdp pRY %ﬁ@élatﬂ%l %fﬁh@&qﬂomng Bpsiiqny RB(YqL or Y), 52 (Nor

2, SEQ 1D NO 12, 13, 14, 15,
S) %Q‘rlheép@j;??i%@gg(?r%gjﬁd to an HVR-L3, SEQ ID NO 1 or

ZCorrespondto an HVR-H1, SEQIDN03 4, 5 6, 7 or

rres nd.to and SEQ | D NG
o or Seagantlacy s Tl Fanbody S apr R Ron D by P fsF g Six
HVRs, WRBIR &hch IPWI@@BIEBHQ‘X é&l@ﬁfs'&%§n§"§(ﬁe§séntlaw|%fla%equence
HVR- L3, HVR- Hl, HVR- H, R- H3 n

, , HVR- , Wherein each, i
selentetbiromdhbgrpioup egnsmlggw@SEQleNOSﬂL 181and vwhergn SEHIBNO:10

7. The anti 0 wher ej he
corfispanf e 8 HRRY 10 SpuB S0 s o'y AVR: P2k 1B No:12
13, all?tdlfB‘M% m or\/llﬁ%bﬁb ofd€édlan HVROLZESEQ SOMMIDi152S colpdAd to an
'NO 10 and 9. 8. The antibody of claim

HVR- HinSEGITR ¥R, 4t th 3@y Scorrpronddo pvRMR P2t wmd $5Q T NO:9

B[""ﬁ H\/RH2 and HVR-H3, wherein each, in
Coorgb&ﬁt%g%/pnsgs SEQ ID 30 NO 10, 11, 16, 1, 6, and

9. 9. The antibody of claimb5, wherein the antl body

coggrl es HVR-L1l, HVR-L2, HVR- L3, HVR-H1, and
he gptihody @ gl 5. whergingde an%%@%@@S@ééVRél HVR-L2,

HVCL3 OprvRIE 1 IV RIH2 Tandd PR F13 YR 2008 SEQ ID
P Ussoog) 07658 a3ty s antlé) &?ercc%?lﬁ?sse,s Q

NOnhriegi ,2he, andt9. body conpri ses HVR-L1, H\/R— L2,
HVR- L3, HVR-Hl, HVR-H2, and HVR-H3, wherein each, in
order, conprises SEQ ID NGO 10, 11, 18, 1, 8, and 9.
7. 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 1D
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-H1, HVR-H2, and HVR-H3, wherein each, in order, comprises SEQ 1D
NO:10, 11, 17,1, 7, and 9.
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5 11. The anti body of any of clains 1-10, wherein at
| east a portion of the framework sequence is a human
w@oenseoses franmework sequence. 12. The anti bodpCD1S2007/070513
claim1 or 2, mherein the madification is
sub t|o ertl or. deletio 10 13.
ot Tt ﬁiﬁe gAY OBFI2ET & WaCTein the o ¥|CﬂmPﬂ%eS:ﬁw§ﬁold§WR'L2
HVERQIB! HYRSHIUTOR -2, SAOVRUP3, GARSER Shih, T HIBVREKpriscs SEQ ID
sequence. 14. The anti body of any of clains 1- B
NOahgrldi K,tlh8, andt9.body conpri ses heavy 15 chain human
subgroup Il consensus franmework sequence. 15. The
anti body of claim14, wherein the antibody conprises a
subsii THE hftfbodl 0PBGy oflaifRIIe] ®wheRsh bi 104kt 4 0rt17031 dFithe/ 8.
20 16. The anti body of claim 15, wherein t
framgyerk teauensA iy shynan emspstie femeRPTKACQUATEST, or N78A.
17. A pol ynucl eoti de encodi ng an anti body of any of
clains 1-16. 25 18. A vector conprising the
pol yhuTheaitibdey of clalnil mr 2 /whdBin thenodettaton Bfsubstaition, insertion
18, wherein the vector is an expression vector. 20. A
or ¢edetione | | conprising a vector of claim18 or 19. 30
21. The host cell of claim20, wherein the host cel
is prokaryotic. 22. The host cell of claim?20,
whel 2i Th¢ feibodg bf et of dlamsukH, ydicrain tHAANADBOS/ @HEHGEs human «
PCT/ US2007/ 070513 123 23. The host cell of claim 20,
SURRFQUPORS RS B EW I FIYLhramal i an. 24. A method for
naklng an anti-DLL4 anti body, said nmethod conprising
ressing a vector of claim19 in a suitable
hosﬂ4 c@ ¢ antéhady Obyny efcddaiensi Intp, mthercamthicotyody @nagiscpheavy
hod f nmunoconj ugate, said
e b S iari L s s e R et o Sof Sl arm 19
in a SU|tabIe host cell, and (b) recovering the
ant i bod 10 26. The nethod of clajm 24 or 25, wherein
t he 1?}0?%‘/6 gitody of platn A ywharein thogntibpey, compriwd aghbwItuian at onc
r e host cell is eukaryotic. 28. A
0r§é{ ?“O”QEtE% |gﬂ of DLL4, the method conprising
detectlng DLL4- ant|- 15 ELL4 anti body conpl ex |n a
bi ol ogi cal sanpl met hod for  di.agnosi ng
di sb-dEhe ¥edy a? é'&l%léhwlmz@& ﬂé%(ii’?bé%%lrl% 1s qnﬁ@r H?Pé? ABR71A,
N7§?WHWW§UF9 detecting DLL4-anti-DLL4 antibody conpl ex
ogi cal sanpl e

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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froma patient having or suspected of having the

di sorder. 20 30. The nethod of any of clains 28-29,
woL@sese103 he anti-DLL4 anti body is detectabl yp¢rDS100T070513

31. A conposition conprisim} an anti-DLL4 anti body of

ot L5 o T B e B GRSl =1

conposition of claim31 or 32, wherein the conposition
further conprises a carrier. 30 34. A nmethod for
t r ead.i Agnethodifrymakeeareamti-BF. L4 ehtibqelyosdid exctdtodwemprising ()

di sorder conpri si . adm ni steri a ffecti.ve. anmunt
CxRF S LR S ter 120 @ ortab SRk o 1A (8] rccu e Hpbody.
need of such treatnment, whereby the tunor, cancer or
cell proliferative disorder is treated. WO 2008/ 060705
PCT2YsAauqthed vs nmkingep ai-Dirké ineruneePnpfgatd, siidnsghod
.ej X . Or oGel | i ferati .
colf L Bt b IE e AR R 257 suRIR hoEALAKE () rocovering
thecatibedy. 36. The met hod of claim 34 or 35, further
conprising admnistering an effective 5 anount of an
anti - angi ogeni ¢ agent. 37. The nethod of claim 36,
whepei e [ [ Nt ' of
e S R b SR S Tl
met hod of claim 37, wherein the VEGF antagonist is an

ant |- VEGF nti hody. .39. .The, net hod, of aim 38, .
oherLi i metian ol S0kaT 2 2t neag SR et efll frellkivots 40,
The met hod of any of clainms 34-39 further conprising

adm nistering an effective anount of a ' '
ched®dt Aanethedifardeigiaon of RLL4 Ahermcthod compeningdeicngng DLLA4-anti-

fficacy of an anti.-angipgenic agent in a subject
Dli“g\?inﬁgoalyaco a}?‘i’b]lno 1?18gﬁg%@g‘%1&?m?'on associ ated with

angi ogenesi s, conprising adm nistering to the 20
subj ect an effective anmount of an antibody of any of
cl a&%sAqutbocﬂ for dirginesiog a disordee asspeipted ayith BEh# exprgesian, the

el RSty SAZ0RL . R4 AT 27 ARR0 SRR g samole
froped padicaghavalg @anshecicdof Assiag tlat dsbridért h  angi ogenesi s

is a tunor, a cancer, and/or a cell proliferative
di sorder. 25 43. The nethod of claim 41, wherein the

pat he! ¢gi ﬁl%{hoafe,@% bPA ARSI ALER M R anBNS LHSNARAS is

is an intraocul ar heovascul ar di sease.
detectably labeled.

31. A composition comprising an anti-DLL4 antibody of any of claims 1-16.
32. A composition comprising a polynucleotide of any of claims 17-19.

33. The composition of claim 31 or 32, wherein the composition further comprises

a carrier.

34. A method for treating a tumor, cancer, or cell proliferative disorder comprising
administering an effective amount of an antibody of any of claims 1-16 to a subject in need

of such treatment, whereby the tumor, cancer or cell proliferative disorder is treated.
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35. The method of claim 34, wherein the tumor, cancer or cell proliferative

disorder is colon cancer, lung cancer or breast cancer.

36. The method of claim 34 or 35, further comprising administering an effective

amount of an anti-angiogenic agent.

37. The method of claim 36, wherein the anti-angiogenic agent is an antagonist of

vascular endothelial growth factor (VEGF).

38. The method of claim 37, wherein the VEGF antagonist is an anti-VEGF
antibody.

39. The method of claim 38, wherein the anti-VEGF antibody is bevacizumab.

40. The method of any of claims 34-39 further comprising administering an

effective amount of a chemotherapeutic agent.

41. A method of enhancing efficacy of an anti-angiogenic agent in a subject having
a pathological condition associated with angiogenesis, comprising administering to the
subject an effective amount of an antibody of any of claims 1-16 in addition to the anti-

antigenic agent, thereby enhancing said anti-angiogenic agent’s efficacy.

42. The method of claim 41, wherein the pathological condition associated with

angiogenesis is a tumor, a cancer, and/or a cell proliferative disorder.

43. The method of claim 41, wherein the pathological condition associated with

angiogenesis is an intraocular neovascular disease.



